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INTRODUCTION 

Beginning with this issue, individual Catalogs are 
being made available by machine system families. 
Separate publications of the Catalog should greatly 
increase the utility and efficiency of ordering and 
obtaining programs for IBM Data Processing 
Systems. The Catalogs for the systems listed below, 
with their form numbers, are currently available 
from IBM Branch Offices: 

Title 

Catalog of Programs for IBM 305 
and 650 Data Processing Systems 

Catalog of Programs for IBM 
1401, 1420, 1440, and 1460 Data 
Processing Systems 

Catalog of Programs for IBM 705, 
1410, 7010, 7070, 7072, 7074, 
7080, 7740, and 7750 Data 
Processing Systems 

Catalog of Programs for IBM 
1620 and 1710 Data Processing 
Systems 

Catalog of Programs for IBM 704, 
709, 7040, 7044, 7090, and 7094 
Data Processing Systems 

Form Number 

C20-1600 

C20-1601 

C20-1602 

C20-1603 

C20-1604 

This Catalog contains a complete listing of all 
programs available for the IBM 704, 709, 7040, 
7044, 7090, and 7094 Data Processing Systems. It 
obsoletes all previous editions of the "Catalog of 
Programs for IBM Data Processing Systems" and 
its supplements. Individually updated supplemental 
issues of all Catalogs will be published by the same 
machine families listed above and can be obtained 
from IBM Branch Offices as they are published. 

To assist you further in using this Catalog, the 
abstracts are listed by file number in numeric and 
alphabetical sequence. When you have determined 
the file number of a particular program, you can 
easily locate the abstract by means of the sequential 
arrangement. These procedures are described in 
detail in the section entitled, "Using the Catalog." 

TYPES OF PROGRAMS 

The IBM Program Information Department distrib­
utes two types of programs: 

Type I 

Programming Systems are conceived and developed 
by IBM as an integral part of the data processing 
system for which they are written. 
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Type II 

Application Programs are carefully selected solu­
tions by IBM of data processing problems. They are 
supported by well-planned documentation and tested 
procedures. 

Both types of programs are maintained by IBM 
and modifications will be supplied automatically to 
all users of specific programs by the Program 
Information Department. Abstracts for Type I and 
Type II programs are contained in the "A" Section 
of this Catalog. 

The Program Distribution Center distributes two 
types of programs: 

Type III 

IBM-Contributed Programs are contributed volun­
tarily by IBM employees to aid the programming 
and systems community. 

Type IV 

Customer-Contributed Programs are valuable aids 
to the programming and systems community sup­
plied by members of customer organizations and 
individual users of IBM Data Processing Systemso 

IBM serves solely as the distribution agent for 
Type III and Type IV programs. Abstracts for Type 
III and Type IV programs are contained in the "B" 
Section of this Catalog. 

CUSTOMER ORGANIZATIONS 

Customer organizations take part in the exchange of 
programming and systems information. 

The SHARE Organization coordinates the 
effective use of IBM Data Processing Systems 
through exchange of programming and application 
information, thereby seeking to reduce redundant 
programming effort. Programs written by SHARE 
members provide meaningful solutions to many data 
processing problems encountered in using IBM 704, 
709, 7040/44, 7090, and 7094 Data Processing 
Systems and future versions of these systems 0 

HOW TO ORDER PROGRAMS 

Domestic Customers 

Section A - f..bstracts of Available Programs (Types 
I and II) 



Programs listed in this section should be ordered 
through your local IBM Branch Office. Please use 
the "IBM Program Request Card, fl available from 
your IBM Branch Office. 

Section B - Abstracts of Available Programs (Types 
III and IV) 

Programs listed in this section should be ordered 
from: 

Program Distribution Center 
Post Office Box 790 
White Plains, New York 

Please use the "General Program Request Card" 
available from your IBM Branch Office. Program 
materials should not be requested directly from the 
authors. Members of SHARE may use the "Program 
Order Card (PDC) Users Organizations. fl 

Program tapes will be duplicated at 556 charac­
ters per inch unless a different density is specified 
by the requestor. Be sure to check the abstract for 
the exact number of tapes to be submitted when 
requesting a tape program. 

IBM World Trade Users 

World Trade Users should order programs by 
contacting their IBM Representative. 

KEYWORD-IN-CONTEXT INDEX 

The Keyword-in-Context Index lists available pro­
grams arranged alphabetically by the keywords in 
the program titles. There is an index entry for 
each significant keyword in the title. Certain words 
are not accepted as indexing words but will be 
printed as part of the title. The complete "Stop 
List" of words not accepted for indexing is included 
under the heading "Words Prevented from Indexing. " 

TITLE 

This KWIC Index was prepared by highlighting 
each keyword of the title in the context of words on 
either side of it and aligning the keywords of all 
titles alphabetically in a vertical column. The 
example below will illustrate the operation. 

Notice that the # sign always precedes the first 
word of the title. A title that is longer than 59 
characters will show only the characters that fall on 
either side of the keyword being highlighted, up to 
the limits of one line. The complete title may be 
found in the Abstract section. The slash (/) is used 
in place of parentheses. The # placed two spaces 
in front of the first word indicates that the entry is 
the second part of a two-line title. 

WORDS PREVENTED FROM INDEXING 

For the purpose of this index the following words 
are considered to be too general to 1>e useful for 
retrieval purposes and are therefore prevented from 
indexing. This list may be modified as needed to 
make the index more useful. Note that hyphenated 
words are treated as one index word, with only the 
first word being significant. 

A FUNCTION PACKAGE 
AN FUNCTIONS POINT 
AND GENERAL PRECISION 
APPLIED GENERATOR PREPARED 
ARITHMETIC GENERATORS PROGRAM 
AS I PROGRAMMING 
AT IBM PROGRAMS 
AUTOMATIC IF ROOT 
BY II ROUTINE 
CALCULATION III SOLUTION 
CALCULATIONS IN SUBROUTINE 
CHECK IS SUBROUTINES 
COMPLEX ITSELF SYSTEM 
COMPUTER METHOD SYSTEMS 
nA'T'A r'\"D ,...,..,TTT."\ 
.L.J.C'l....L..C'l. V.1.' .l nr.. 

EQUATION ON TO 
FOR ONE WITH 
FROM OR 

SYSTEM FILE NO. 

#32K FORTRAN PROGRAMMING SYSTEM FOR 709/7090 
EGER ARITHMETIC FOR FORTRAN PROGRAMS #SEPTUPLE PRECISION INT 

0709 F0-062 
0709 1415MWSEPT 
0709 0978WDIOF 
0709 ll64MWFOTO 
0709 1416MW7PFR 
0709 1413MWPOLY 
0709 1432MWCNV 
0709 1400UCFD 
0709 1412MWFBPY 
0709 1249WDSORT 
0709 SM-067 

I/O PACKAGE FOR 709 FORTRAN. #WDPC BUFFERtD 
E #INTERRUPT FORTRAN-LOADING TO COPY MEMORY ON TO TAP 

PRECISION RATIONAL FRACTION PACKAGE #SEPTUPLE 
#INTEGER & RATIONAL FRACTION POLYNOMIAL MANIPULATION PACKAGE 

#A FREE FORMAT INPUT ROUTINE 
04 AND 709/90 #FREQUENCY DISTRIBUTION ANALYSIS ON THE 7 
YNOMIAL MANIPULATIO#FULL WORD BINARY INTEGER COEFFICIENT POL 
TED #GENERALIZED INTERNAL SORT -FORTRAN ORIEN 

#GENERALIZED MERGE 

iv 



PROGRAM CLASSIFICATION CODES 

Included below is a complete listing of classification 
codes for all types of programs and for each system 
included in this Catalog. The Programming 
Systems (Type I) and Application Programs (Type 
II) abstracts appear in the "A" Section of this 
Catalog; the IBM-Contributed Programs (Type III) 
and Customer-Contributed Programs (Type IV) 
appear in the "B" Section of this Catalog. 

In addition to assisting you in locating the 
abstract of each program, this list should prove 
useful in classifying programs written by IBM or 
customer personnel and contributed to the program 
libraries. 

Programming Systems Type I 

/AD/ 
/AT/ 
/AU/ 
/CB/ 
/CT/ 
/CV/ 
/DN/ 
/FO/ 

/IO/ 
/L~l/ 
/MI/ 
/PR/ 
/RG/ 
/SI/ 
/SM/ 
/SP/ 
/SV/ 
/UT/ 

Autochart 
Automatic Test 
Autocoder 
Cobol - Common Bus. Oriented Language 
Commercial Translator 
Conversion Programs 
Diagnostic Programs 
Fortran - Formula Translation 

(Example: 0709 F0-062) 
Input/Output 
Library l\Iaterial 
Miscellaneous 
Processor - Includes AU, CB, I/O, etc. 
Report Generators 
Simulator Programs 
Sort/Merge (Example: 0709 SM-067) 
Symbolic Assembly Programs 
Supervisory Systems 
Utility Programs 

Application Programs Type II 

Cross Industry Group 

/CA/ 
/CC/ 
/CM/ 
/CN/ 
/CO/ 
/CP/ 
/CR/ 
/CS/ 
/CX/ 

Statistical Applications 
Process Control 
Mathematical Applications 
Numerical Control Applications 
Operations Research 
Critical Path Scheduling 
Information Retrieval 
Simulators 
Other 

Distribution Industries 

/DP/ 
/DR/ 
/DW/ 
/DX/ 

Publishing 
Retail 
Wholesale 
Other 
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Engineering 

/EC/ 
/EE/ 
/EH/ 
/EM/ 
/EN/ 
/EO/ 
/EX/ 

Civil Engineering 
Electrical Engineering 
Chemical Engineering 
Mechanical Engineering 
Nuclear Codes 
Optics 
Other 

Finance Industry 

/FB/ 
/FF/ 
/FI/ 
/FX/ 

Banking 
Finance Companies 
Brokerage and Investment 
Other 

Federal Government 

/GF/ Government, Federal 

Insurance 

/IB/ Blue Cross and Blue Shield 
/IF/ Fire and Casualty 
/IL/ Life 
/IX/ Other 

Manufacturing 

/MA/ 
/MD/ 
/ME/ 
/MF/ 
/MP/ 
/MR/ 
/MT/ 
/MX/ 

Aerospace 
Drug, Food, Chemical Products 
Electrical and Machinery 
Fabrication and Primary Metals 
Petroleum and Industrial Chemicals 
Transportation Equipment 
Textiles and Paper 
Other 

Service Industries 

/SC/ 
/ST/ 
/SU/ 
/SX/ 

Communication 
Transportation 
Utilities 
Other 

Universities and Government 

/UC/ 
/VG/ 
/UH/ 
/US/ 
/UX/ 

Colleges and Universities 
Government, State and Local 
Hospital and Medical 
Secondary Schools 
Other 

Exploratory 

/XP/ Mathematics and Applications 



Type III and Type IV Programs 

A. Arithmetic Routines 

1. Real Numbers 
2. Complex Numbers 
3. Decimal 

B. Elementary Functions 

1. Trigonometric 
2. Hyberbolic 
3. Exponential and Logarithmic 
4. Roots and Powers 

C. Polynomials & Special Functions 

1. Evaluation of Polynomials 
2. Roots of Polynomials 
3. Evaluation of Special Functions 
4. Simultaneous Non-Linear Algebraic 

Equations 
5. Simultaneous Transcendental Equations 

of Differential Equations 

D. Operations on Functions and Solutions of 
Differential Equations 

1. Numerical Integration 
2. Numerical Solutions of Ordinary 

Differential Equations 
3. Numerical Solutions of Partial 

Differential Equations 
4. Numerical Differentiation 

E. Interpolation and Approximations 

1. Table Look-up and Interpolation 
2. Curve Fitting 
3. Smoothing 

F. Operations on Matrices, Vectors and 
Simultaneous Linear Equations 

1. Matrix Operations 
2. Eigenvalues and Eigenvectors 
3. Determinants 
4. Simultaneous Linear Equations 

G. Statistical Analysis & Probability 

1. Data Reduction 
2. Correlation-Regression Analysis 
3. Sequential Analysis 
4. Analysis of Variance 

vi 

H. Operations Research, Linear Programming 
Simulation, Scientific Management Gaming and 
Game-like Models 

1. Linear Programming 
2. General & Job-Shop Simulators 
3. Games and Game-like Models 
4. Game Theory 
5. General Problem Solvers 
6. Schedulers and Scientific Management 

I. Input 

J. 

K. 

1. Binary 
2. Octal 
3. Decimal 
4. BCD (Hollerith) 
9. Composite (Combination of any of the 

above) 

Output 

1. Binary 
2. Octal 
3. Decimal 
4. BCD (Hollerith) 
5. Plotting 
9. Composite 

Internal Information Transfer 

1. Drum 
2. Relocation 
3. Disk 
4. Tape 
5. Direct Data Devices 

L. Executive Routines 

1. Assembly 
2. Compiling 
3. Monitoring 
4. Preprocessing 
5. Disassembly and De-relativizing 
6. Relativizing 
7. Computer Language to Computer 

Language Translators 

M. Data Handling 

1. Sorting 
2. Conversion and/or Scaling 
3. Merging 
4. Character Manipulation (Linguistic) 



N. Debugging 

1. Tracing - Trapping 
2. Dumping 
3. Memory Verification & Searching 
4. Breakpoint Printing 

O. Simulation of Computers and Data Processors; 
Interpreters 

1. Off-line Equipment 
3. Computers 
4. Pseudo-computers 
9. Other or composite 

P. Diagnostics 

Q. Service or Housekeeping; Programming Aides 

1. Clear /Reset Programs 
2. Check Sum Accumulation and Correction 
3. Rewind, Tape Mark, Load Cards, Load 

Tape, etc. 
4. Internal Housekeeping; Save, Restore, etc. 
5. Report Generator Subroutines 

R. Logical and Symbolic 

1. Formal Logic 
2. Symbol Manipulation 

S. Information Retrieval 

T. Applications and Application-Oriented 
Programs 

1. Physics (Including Nuclear) 
2. Chemistry 
3. Other Physical Sciences 
4. Engineering 
5. Business Data Processing 
6. Manufacturing (non-data) Processing, 

Process Control 
7. Mathematics and Applied Mathematics 
8. Social and Behavioral Sciences and 

Psychology 
9. Biological Sciences 

U. Linquistic s and Languages 

V. General Purpose Utility Subroutines 

1. Random Number Generators 
2. Combinational Generator Permutations, 

Combinations, and Subsets 

Z. All Others 
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USING THE CATALOG 

To locate a program, begin by thinking of the signif­
icant words describing the desired program. Then 
look in the KWIC, Keyword-in-Context, Index for 
the keyword entry. The reference code adjacent to 
the title will then direct you to the corresponding 
program abstract. The reference code is set up as 
follows: 

System 

0709 
0709 
0709 

The number of the IBM 
System for which the 
program is written. 

File No. 

F0-062 
1415 MWSEPT 
SM-067 

The IBM Library code 
for filing and ordering 
a program. 

Now, refer back to the illustration in the section 
entitled, "Keyword-in-Context Index." The three 
file numbers indicated above appear on the 1st, 
2nd, and the last lines respectively of the 
illustration. 

As you can see, there are two kinds of file 
numbers: The first consists of two alphabetical 
characters and three numeric characters separated 
by a dash. The section entitled "Classification 
Codes" indicates that these reference numbers are 
Type I or II programs; their abstracts are located 
in the "A" Section of this Catalog. 

The second division of file numbers consists of 
a combination of six, nine or ten alphanumeric 
characters. These characters indicate a Type III 
or IV program; their abstracts are located in the 
"B" Section of this Catalog. 

When you have found the correct section of 
"Abstracts of Available Programs, " look for the 
code printed at the upper left of the abstract. 
These codes are listed in numeric and alphabetical 
sequence - for instance, 0709 F0-062 is listed 
before 0709 SM-067 in the "A" Abstract Section; 
similarly, 0709 1415 MWSEPT is listed before 0709 
1432 MWCAIV in the "B" Abstract Section of this 
Catalog. 

Each abstract describes the relevant program in 
enough detail to help you determine if the program 
will meet your requirement. 

NEW ENTRIES 

This section of the Catalog appears before the 
KWIC Index and provides a list of new programs 
added since the March edition of the Supplement to 
the Catalog of Programs for IBM Data Processing 
Systems, Form Number N20-0003-8. 



The new programs are divided into two groups: 
Section A for Type I and II Programs; and Section B 
for Type III and IV. Programs are listed by file 
number and title. Also given is the page of this 
Catalog on which the abstract for each program 
appears. 

PROGRAM CORRECTIONS AND REVISIONS 

Corrections and revisions to Type III (IBM Field­
Contributed) and Type IV (Customer-Contributed) 
programs are listed in a special table preceding the 
KWIC Index. 

This information is provided under six headings: 

Program number; date of correction; number of 
cards revised; number of paper tapes revised; pages 
of documentation revised; sections of the program 
abstract that have been revised. 

If a user has received the program data prior to 
the date indicated and would like to receive the 
corrections indicated, he must re-order the 
program. See the section entitled "How to Order 
Programs - Section B. " 

Corrections and revisions to Type I (Program -
ming Systems) and Type II (Application Programs) 
can be obtained through your IBM Branch Office. 
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DELETED PROGRAMS 

This section contains a list of programs that have 
been removed since the March edition of the Sup­
plement to the Catalog of Programs for IBM Data 
Processing Systems Form No. N20-0003-8. These 
programs are listed in sequence by machine system 
and file number. 

Included in the listing is an alphabetical heading, 
"Reason for Removal. " This letter refers to a key 
that indicates the specific reason for removing the 
program from the Catalog. 

Alphabetical Key to Reason for Removal 

A - This program has been deleted because of low 
use. 

B - This program has been placed in the SHARE 
inactive files. 

C - This program has been deleted due to limited 
usefulpess. 

D - This program is obsolete and replaced by file 
number: ___ . 

Programs deleted by the letter "D" are followed 
by a file number code. This code is the file 
number of the program that replaces the deleted 
program. An abstract for the replacement program 
may be found in the Abstracts of Available Pro­
grams Section of this Catalog. 



Programs Added to the 7040 and 7090 Library 
Since the March 1964 Supplement 

New Entries - Section A 

FILE NUMBER TITLE 
7040 NEW ENTRIES 

7040-C0-08X 7040/7044 LINEAR PROGRAMMING SYSTEM 

7090 NEW ENTRIES 

PAGE 

13 

7090-F0-062 32K FORTRAN PROGRAMMING SYSTEM FOR 709/7090 16 
7090-UT-145 7090/7094 HYPERTAPE UTILITY PROGRAMS /INDEPENDENT VERSION/. 18 

FILE NUMBER 

NUCL56 
NUCL57 

NUCL58 
NUCL59 
NUCL60 
NUCL61 
NUCL62 
NUCL63 
NUCL64 
ZOXY0002 
3001RSROKT 

New Entries - Section B 

TITLE 
7090 NEW ENTRIES 

CCC-3 SHIELDING PROGRAM PACKAGE CCC-3 /14-2 AND 14-3/ 
NUCY DEVELOPMENT OF A GENERAL METHOD OF EXPLICIT SOLUTION 

TO NUCLIDE CHAIN EQUATIONS 
CCCl - KERNEL INTEGRATION CODE - CALCULATED SOURCES 
CCC2 - KERNEL INTEGRATION CODE- INPUT SOURCES 
WED 
W-DSN 
MURGATROYO ANALYSIS Of THE KINETICS OF THE HSRE 
RATRAP 
CCC-4 /SHIELDING PROGRAM PACKAGE/ 15-2 
CLUSTERING PROGRAM 
ROCKET - OMNIBUS CALCULATOR KINEMATICS Of TRAJECTORIES 

ix 

PAGE 

60 
60 

60 
61 
61 
61 
61 
61 
61 
61 
83 



Keyword-in-Context (KWIC) Index PAGE 001 

0704 KWIC Index 
Tl TLE SYSTEM FILE NO. 

CS #AX-1, A COMPUTING PROGRAM FOR COUPLED NEUTRCNI 0704 07U4NUCL61 
#SKIPS ONE FILE ON A DECIMAL TAPE ANO PUNCHES 0704 1144NC146 

#FLOAT A FRACTION 0704 07430RFLOT 
!ZATION ROUTINE FOR A FUNCTION OF N VARIABLES #MINIM 0704 0804RWMIN 
E #A GENERAL LEAST SQUARES FITTING PRCCEOUR 0704 1076AlllE208 
0 SELECTED TERMS OF A GENERAL PCLYNOMIAL #FITTING T 0704 1077GC0003 
ERSION #A GENERAL PROGRAM FOR COMPLEX MATRIX INV 0704 1075ANF104 

#A GENERAL PRGGRAM FOR SYSTEMS EVALUATION 0704 1244ANCOC1 
OMIAL FITTING #A GENERAL PROGRAM FOR LEAST SQUARE POLYN 0704 1264ANE209 
RIANGULARIZATION OF A MATRIX SUBROUTINE #NEARLY T 0704 0635RWNTRI 

#COMPUTATION OF A MIN 2 LEVEL &/OR SWITCHING CIRCUIT 0704 1104PKMIN4 
#A MORE ACCURATE RUNGE-KUTTA 0704 0414GLMARK 

#ZEROS OF A POLYNOMIAL JN DOUBLE PRECISION 0704 0766ANC203 
AND EIGENVECTORS OF A REAL SYMMETRIC MATRIX #EIGENVALUES 0704 1385ANF202 
AND EIGENVECTORS OF A REAL SYMMETRIC MATRIX #EIGENVALUES 0704 0664ANF202 
LUES AND VECTORS OF A REAL, SYMMETRIC MATRIX #EIGENVA 0704 0460MIHDl1 

ilARES-1 A RESONANCE INTEGRAL CODE 0704 0704NUCL56 
GUTTMAN SCALES FOR A SET OF ITEMS. #TO GENERATE 0704 13.l7BCGUTS 

RARY ABSTRACTS #A 1401 PROGRAM TO MAINTAIN THE SHARE LIB 0704 ll65PNSLIB 
LTANEOUS RECORDS OF A-- #WAVE RECORD ANALYSIS OF TWO SIMU 0704 0574CSTUKS 

#ARCTAN A/B, FORTRAN JI VERSION, SAP CODED 0704 06031oH0055 
CADER FOR COL. BIN. ABS. AND TSF. CARDS #ON-LINE L 0704 10i20RCBL 
N THE SHARE LIBRARY ABSTRACTS llA 1401 PROGRAM TC MAINTAI 0704 1165PNSLIB 

Ii A MORE A CC URA TE RU1'GE-KUTT A C704 0414GL~.ARK 
#MURA EFFECTIVE ADDRESS SEARCH ROUTINE 0704 0253MUEAS2 

DECOMPOSJTICN AND ADJUSTMENT #T !ME StRIE 0704 0526TVTSDA 
DECOMPOSITION AND ADJUSTMENT #T !ME SER IE 0704 086 lER TSDA 

#ALGEBRAIC SCRT 0704 1386ANM101 
SING MUOJFIEO MOORE ALGORITHM #BUILD TREES PROGRAM U 0704 1276BS01DC 

#TRACE INSTRUCTION ALTER AT! ON 0704 lOHNOT IA 
#ANALOG SIMULATOR 0704 1555ACDEP1 

#INSTRUCTION ANALYSER FOR 7040/44 0704 1305PE40AN 
SION, COMPREHENSIVE ANALYSIS #MULTIPLE REGRES 0704 0915HMRCA 
A-- #WAVE RECORD ANALYSIS OF TWO SIMULTANtDUS RECORCS OF 0704 0574CSTUKS 
BUTION-FREE ONE-WAY ANALYSIS OF VARIANCE #DISTRI 0704 1345PQKWAV 

#GENERAL ANALYSIS OF VARIANCE 0704 0776RkAV4F 
#LATIN SQUARES ANALYSIS OF VARIANCE 0704 0776RWAV5F 

#ANAL VS IS OF VARIANCE 0704 042 lAAANVA 
SSION & CORRELATION ANALYSIS PROGRAM #MULTIPLE REGRE 0704 0749SCRAP 
MULTIPLE REGRESSION ANALYSIS PROGRAM. # 0704 13910SMR02 

#HARMONIC ANALYSIS SUBROUTINE 0704 Ol21GMHAS1 
MR DYANA - DYNAMICS ANALYZER - PROGRAMMER #G 0704 1189GMDYAN 
#GMR DYANA DYNAMICS ANALYZER-PROGRAMMER 0704 0930GMGMD 

#ANALYZING SYSTEM FAILURE DATA 0704 1059WLFAIL 
#GAUSS APPROXIMANT GENERATOR 0704 1048JPGIN 

#ARBITRARY CURVE PLOTTER >UBROUT !Ne 0704 0284kHWh20 
#ARCTAN A/B, FORTRAN 11 VERSION, SAP CODE 0704 0603WH0055 

#SINGLE-llALUED ARCTANGENT RCUTINE C704 0355GMATN1 
#ARES-1 A RESONANCE INTEGRAL CODE 0704 01U4NUCL56 

FIT #ARGONNE LEAST SQUARE LEGENDRE POLYNOMIAL 0704 0424ANE201 
FUNCTIONS FOR REAL ARGUMENT AND ORDER llBESSEL 0704 0469NUBES1 

FUNCTION OF CGMPLEX ARGUMENT AND ORDER llBtSSEL C704 0979NUBES3 
AX-B USING INTERVAL ARITH ISOLUTION OF MATRIX E~UATJGN 0704 0880IBSME1 
NGE FLOATING BINARY AR!TH. llNORMALIZED LOG-EXTENDED RA 0704 0370RS0133 

#PEST ASSEMBLER 0704 1580ANL107 
#SHARE ASSEMBLER 0704 0347UASAP3 

#MUSH DATA ASSEMBLER ANC PRINT ROUTINES 0704 0523SCMAP 
:,:, CONIROL COMPi.JTER ASSEMBLY gPKCLr C704 l 1B41NINIH 

#FAP ASSEMBLY PROGRAM FOR 0704 1193AFFAP 
#MAD TRANSLATOR AND ASSOCIATED SUBROUTINES 0704 llOlUMMAD 

#READS THE SORTED AUTHOR CROSS INDEX TAPE 0704 1144NC145 
ERATOR,FLOATING #AUTO- AND CROSS-CORRELATION FUNCTION GEN 0704 0577RWAC2F 

#AUTOPROMT 0704 11431B4PRM 
OF MATRIX EQUATION AX-B USING INTERVAL ARITH #SOLUTION 0704 08801BSME1 

UTRONICS #AX-1, A COMPUTING PROGRAM FOR COUPLED NE 0704 0704NUCL61 
MULTIPLE REGRtSSION BACK SDLUTICN PROGRAM # 0704 0749SCBOP1 

#BASIC TAPE WRITER PROGRAM GE VERSION 0704 1278BSTWDC 
INPUT PLUGBOARD OF BASIC 650 #SIMULATES C704 0480CE650W 

#SIMULATE BASIC 650' COMPUTER klTH 704 0704 0480CE650S 
#DECIMAL, OCTAL, BCD LOADER 0704 0073UADBC1 

ENERATE MATRICES TO BE SOLVED BY NU TPLl #G 0704 lllONUGENl 
#BENEDICT-WEBB-RUBIN EQUATIONS OF STATE •• 0704 11871BTEQ2 
#BESSEL FUNCTION Jl/X/ ANC Yl/X/ 0704 0833RkBJYl 

ORDER #BESSEL FUNCTION OF COMPLEX ARGUMENT AND 0704 0979NUtlES3 
#BESSEL FUNCTIONS 0704 0415ATBESJ 

RDER #BESSEL FUNCTIONS FOR REAL ARGUMENT ANO 0 0704 0469NUilESl 
#BESSEL FUNCTIONS JO/X/AND YO/X/ 0704 0833RWBJYO 
#BESSEL FUNCTIONS OF ORDER ONE 0704 0636RkBF3F 
#BESSEL FUNCTIONS OF ORDER ZERO 0704 0636RWBFZF 

#READS THE SORTEO BIBLIOGRAPHY .TAPE FROM NC 142 0704 1144NC143 
DS THE FINAL SORTED BIBLIOGRAPHY TAPE FROM NC 142 #REA 0704 ll44NC144 

#SORTS THE BIBLIOGRAPHY TAPE FROM NC 138 G704 ll44NC142 
!NE LOADER FOR COL. BIN. ABS. ANC: TSF. CARDS fON-L 0704 10120RCBL 
NDED RANGE FLOATING BINARY ARJTH. #NORMALIZED LOG-EXTE 0704 0370RS0133 
#FORTRAN DECIMAL TO BINARY CONVERSIGN. 0704 1274RF0100 

#INCREMENT COLUMN B !NARY I MAGE CF HOLLER ITH NUMBER 0704 08430R ICBH 
#FORTRAN 11 BINOMIAL COEFFICIENT SUBROUTINE 0704 0918MEPYRS 

#BIVARIATE NORMAL PRCBABILITY EVALUATION 0704 1323LABVN 
#BLOCK CORRELATICN PROGRAM. C704 13900SCOR3 

GRAMMJNG Wllh UPPER BOUNDS ON VARIABLES #LINEAR PRO 0704 0973RSBP01 
ALGORITHM #Bl!ILD TREES PROGRAM USING MODIFIED MOORE 0704 1276BS01DC 

#CAPACITATED NETWORK FLOW PROGRAM 0704 0511MICNF1 
SJON FLOATING POINT CARO INPUT #DOUBLE PRECI 0704 0650RkREAD 

#SIX CARD UPPER LGAOER 0704 ll 83GDCCR1 
BIN. ABS. ANC TSF. CARDS #ON-LINE LOADER FOR COL. 0704 10120RCBL 

#SHARE CATALOG UPDATER, LISTER, 1401 0704 1224UCSCUL 
#CHAIN C704 1304B ICHN 
#ChEBYSHEV LINE FIT 0704 1265ANE210 
#CHEBYSHEV TRLNCATJON SYSTEM 0704 10081BCTR 

EVEL f./OR SW! TC HING CIRCUIT #COMPUTATION OF A MIN 2 L 0704 1104PKMIN4 
#SEQUENT I AL CIRCUIT PROBLEM SOLVING 0704 1103PKSEQ 

#CLIP 1 0704 0704NUCL57 
LINEAR PROGRAM~ING CODE »FORTRAN 0704 0480CEFLP 

ADRATIC PROGRAMMING CODE #QU 0704 105CRSQP1 
RESONANCE INTEGRAL CCDE #ARES-1 A 0704 0704NUCL56 

#TRANSPORTATION CCOE 0704 0726SCXPCO 
MULTIPLE REGRtSSICN CCGE SCRAP #INPUT EDITOR FCR 0704 074qsc1EMR 
SUBROUTINE, FGRTRAN CODED #LINEAR PROGRAMMING 0704 1281RSMSUB 
RAN I I VERSIGN, SAP :co Ee #ARCTAN A/B, FORT 0704 0603Wh0055 

#AUTO MA Tl C CODER, COMPATIBLE WI TH SAP 07 O<t 12<0NSABC 
FORTRAN II BINOMIAL CDEFFICltNf SUBROUTINE # 0704 0918MEPYRS 
#ON-LINE LOADER FOR CCL. BIN. ABS. AND TSF. CARDS 0704 10120RCBL 

#INCRE~ENT CGLUMN BINARY IMAGE OF HOLLERITH NUMBER 0704 08430RICBh 
UBLE PRECISION SIGN CCMPATIBILITY #DO u704 041 frFCSFI 

#AUTOMATIC COCER, COMPATIBLE WITH SAP 0704 1220NSABC 
#ELLIPTIC INTEGRAL, COMPLETE AND INCOMPLETE 0704 0977ALELPT 

#PRINCIPAL COMPONENTS PREDICTICN EQUATION C704 ll68TVPCPE 
ULTIPLE REGRESSION, COMPREHENSIVE ANALYSIS #~ 0704 0915TVMRCA 

T J TLE SYSTEM FILE NC. 

#CCMPREHENSIVE LINEAR PROGRAMMING CN ThE 0704 0818CESCRL 
#PROJECT COST CURVE CCMPUTATION FCR THE IBM 704 0704 1389TOCCC1 
ING CIRCUIT #COMPUTATION OF A MIN 2 LtVEL &/OR ~WITCH 0704 ll04PKMIN4 

#EIGENVALUE COMPUTATION. 0704 0405PFMVP1 
#AX-J, A CCMPUTING PROGRAM FOR COUPLED NEUTRCNICS 0704 0704NUCL61 

#KEY wORO IN CONTEXT 0704 0884PKKldC 
TERPOLATION #CONTINUED FRACTIONS CURVE FITTING AND 11' 0704 0858GS5412 

#PROCESS CONTROL COMPUTER ASSEMBLY 0704 11841NINIB 
llSYSTEM CCNTROL PROGRAM C704 1275BSOODC 

#INTEGRATION W!Th CONTROLLED ERROR 0704 1232AAICE4 
#DEC !MAL-TO-Bl NARY CONVERSI CN PROGRAM-UA CBC 2 0704 0768UACBC2 

N DECIMAL TO BINARY CONVERSION. #FORTRA 0704 1274RFO!OO 
TO SCRCL 704 INPUT CCNVERTER #LP/90 0704 0937ERCONV 

#GENERAL LOGICAL CORE SORT SUBROUTINE FOR 32K704 0704 1054BSSEAC 
#DUMP STORAGE, CORE, DRUM, AND TAPES 0704 0420CSDS01 

NON-LINEAR MULTIPLE CORRELATION # 0704 13880HR019 
LTIPLE REGRESSION & CCRRELATION ANALYSIS PROGRAM #MU 0704 0749SCRAP 

#SIMPLE CORRELATION PROGRAM C704 139205COR4 
#BLOCK CORRELATION PROGRAM. 0704 13900SCOR3 

HYPERBOLIC SINE AND COSINE, FLOATING POINT # 0704 0417PFCSHi 
#PROJECT CCST CURVE COMPUTAT IUN FuK THE iBM 704 0704 l389TOCCC1 

MPUTING PROGRAM FOR COUPLED NEUTRCNICS #AX-1, A CO 0704 0704MJCL61 
N #FLOATING PT. COWELL /2ND SlJM/, RlJNGE-KUTTA JNTEGRATJO C704 0775R.CE6F 

#CRITICAL PATH PROGRAMMING METHOD 0704 1188GMCP 
S THE SORTED AUTHOR CROSS INDEX TAPE #READ 0704 1144NC145 
ATING #AUTO- ANO CROSS-CORRELATION FUNCTION GENERATOR,FLO 0704 0577RwAC2F 
TION OF THE GENERAL CUBIC EQUATION #EXPLICIT SGLU C704 1028GCCL01 

#PROJECT COST CURVE COMPUTATION FOR THE IBM 7C4 0704 1389TCCCC1 
S RATIONAL FUNCTION CURVE FITTING #LEAST ~QUARE C704 0859GSL165 
CONTINUED FRACTIONS CURVE FITTING AND INTERPOLATION ii 0704 0858GS5412 
ENERAL LEAST SQUARE CURVE FITTING ROUTINE llG 0704 0775Rio;CLSC 

#ARBITRARY CURVE PLOTTER SUBROUTINE 0704 0284WHWH20 
FLECTIONS IN THICK, CURVED PLATES #TCUP STRESSE~ AND DE C704 0704NLCL53 
NVERSION PROGRAM-LIA DBC 2 #DECIMAL-TO-BINARY CO C704 0768LAf1EU 
SKIPS ONE F!Lt CN A DECIMAL TAPE ANO PUNCHES # 0704 1144NC146 

llFORTRAN DECIMAL TO BINARY CCNVERSION. 0704 12-i4Rf0100 
DBC 2 #DECIMAL-TO-BINARY CONVER~JON PROGRAM-l.JA 0704 C7b8LAllBC2 

#DECIMAL, GCTAL, BCD LOADER 0704 0073~ACEC1 
RELAT!VIZE SYMBOLIC DECK II 0704 0116CLREL 

#TIME SERIES DECCMPOSITJON ANO ACJUSTMENT 0704 05£6TVTSDA 
#TIME SER JES DECOMPOS IT ICN ANC AOJUS TMENT 0704 0861 ER TSDA 

#TCUP STRESSES ANC DEFLECTIONS IN THICK, CURVED PLATES 0704 0704NUCL53 
llPOWER DENSITY SPECTRUM 0704 0897AAPDS1 

#NDC I NUCLEAR DESIGN CALCULATIONS I 0704 07C4NUCL63 
DUS REAL EQUATIONS, DETERMINANT #SIMULTANE 07C4 Cll6CLSMEI 

#DETERMINANT AND UGENVECTCR, REAL C704 0223CLDtT3 
ON #DETERMINANT EVALUATIOI\ ANC ROOT EXTRACT! 0704 0514NA0299 

#DETERMINANT EVALUATION 0704 GllOGLCEVl 
#DETERMINANT EVALUATING SUBROUT!Nc 
#DETERMINANT EVALUATOR FORTRAN SUB ROUT !NE 

LAR MATRICES #DETERMINANT EVALUATOR FCR NEARLY TRIANGU 

OIC4 03'>5GMDrfR 
0704 0635RllDET 
L704 0635kWCUN 
0704 06.lSRllVC. TR 
0/04 0550CSUEV1 
0704 0697M!HuI4 
070" 0705MIHGJ2 
0704 0849~1CIA1 
0704 lll9ERNLR 
0704 082 5JPL•Hl 

#EIGENVECTOR OETERMINATOR SUBROUTINE 
#RANDOM NORMAL DEVIATE SUBROUTINE 

#SAP-CODED MATRIX DIAGDNALIZATION SUBROUTINE 
ING-PT. TRAP MATRIX DIAGONALIZATION-- #704-SAP FLCAT 

#D !ATOMIC MOLECULAR INTEGRAL PROGRAM 
SJON PROCEDURE WITH DIFFERENTIAL EQNS. #NON-LINEAR REGRES 

#CIFFERENTIAL EQUATIONS SCL VFR 
#ELLIPTIC PARTIAL DIFFEREl\TIAL El.IUATIONS G ilit-t Gt 1Ltr. W\:)YAL, 

IMUL TANEOUS PART !AL DIFFERENTIAL EQUATIONS SOL VER #S 0704 1043JP;RC~ 
0704 1073BCC IFF 
0704 0331CLSMD3 
0704 0533Cf0091 
0704 1372CLSDI 

TS 
#SECOND ORDER DIFFERENTIAL EQUATION SUBROUTINE 

#SMOOTH AND DIFFERENTIATE UNEQUALLY SPACED DATA POIN 
#THREE DIMENSIONAL LEAST SQUARES PROCEDURE. 

#SELECTIVE DISSEMINATION OF INFORMATION /SDI/ 
#MULTICOMPONENT DISTILLATION PROGRAM. 

TION OF GtNEKALIZEO OISTRIBUTICN PROBLEM #SOLU 
RJANCE #DISTRIBUTION-FREE ONE-WAY ANALYSIS OF VA 

0704 1186lbCST2 
0704 13551JMU~'4T 

0704 1345PQKWAV 
C704 G273CLMMD1 C:LEMENT MULTIPLY OR DIVIDE, REAL #MATRIX ELEMENT BY 

#SINGLE OR DCUBLE INTERPOLATION SUBROUTINE 0704 1129AQALL1 
#DOUBLE INTERPOLATION 0704 0355GMCTAB 

OF A POLYNOMIAL IN DOUBLE PRECISION 
#FLOATING POINT DOUBLE PRECISION ARITHMETICS 

UT #OCUBLE PRECISION FLOATING POINT CARD !NP 

#ZtROS 0704 0766ANC203 
0704 0417PFSDP1 
0704 0650Rio;RtAO 
0704 0931PKtXPC 
0704 0583BEL 10 
0704 0417PFCSF1 

JAL ROUTINE. #DOUBLE PRECISION FLOATING POINT EXPONENT 
INTERPRETER FOR 650 DOUBLE PRECISION PROGRAMS # 

#DOUBLE PRECISION SIGI\ COMPATIBILITY 
#DOUBLE PRECISION SIN-COS ROUTINE 

#ESTIMATION FROM OCUBLY TRUNCATION SAMPLES 
DUMP STORAGE, CORE, DRU~, ANO TAPES 

0704 09290LDPSC 
C7U4 0878BEMSDI 

#GUMP STORAGE, CORE, DRUM, AND TAPE~ 
#GMR CYANA - DYNAMICS ANALYZER - PROGRAMMER 
#GMR DYANA DYNAMICS ANALYZER-PROGRAMMER 

#GMR CYANA - DYNAMICS ANALYZER - PROGRAMMER 

# 0704 042CCSDS01 
0704 0420C SC SOl 
0704 l 189GMCY AN 
0704 0930GMGMD 
0704 1189GMCYAN 

llGMR DYANA OYNAMI CS ANAL VZER-PROGRAMMER 0704 0930GMGMO 
ROGRAMM!NG LANGUAGE EASY #SYSTEM IMMEDIATELY MAKING P 0704 l096TVSMPL 

0704 0963 IB3FES 
07G4 OS6i I B4FES 
C7C4 07C4NUC.L52 

#FORECAST ING BY ECONOMETRIC SYSTEMS 
#FORECAST ING BY ECONOMETRIC SYST<MS 
#RE 224 REACTOR ECONOMICS CALCULATIONS 

11iNPUT ECITGR FOR MULTIPLE REGRESSION CODE 
it~URA EFFECT I VE ADDRESS SEARCH ROUT !NE 

#EIGENVALUE COMPUTATION. 
#EIGENVALUE SOL UT ION, REAL 

#FOR TRAN 2 E JGENVALUE-E !GENVECTOR SUBPROGRAM 

SCRA 0704 0749SCIU-lR 
G704 0253~.LlAS2 
0704 04C5PFMVP1 
0704 C6471'PPMC.2 
0704 C592NUMU V 

YMMETRIC MATRIX #EIGENVALUES ANO UGE!'.VECTCRS OF A RtAL S 0704 1385ANf"ZC? 
0704 04 74NUMXE W 
0704 C664ANF202 
0704 1029ANF203 
0704 0460MIHD!l 
0704 06.l5RWLIGN 

ATRIX - FI #UGl:NVALUES AND EIGENVECTORS SYMMETRIC M 
YMMETRIC MATRIX #UGENVALUcS ANO UGENVECTDRS OF A REAL S 
METRIC MATRICES #EIGENVALUES AND EIGENVECTORS OF REAL SYM 
TRIC MATRIX #EIGENVALUES AND VECTORS OF A REAL, SYMME 

#REAL EIGENVALUES OF RtAL MATRICES 
#EIGENVECTOR DETERMINATOR SUB ROUT IN~ 

#DETERMINANT AND EIGENVECTOR, REAL 
#EIGENVALUES AND EIGENVECTORS CF A REAL SYMMURIC MATRIX 
#EIGENVALUES AND flGENVECTORS CF A REAL SYMMETRIC MATRIX 
#EIGENVALUES ANO EIGENVECTORS OF REAL SYMMETRIC ~ATRICES 

#EIGENVALUES AND EIGENVECTORS SYMMETRIC MATRIX - Fl 
tAL #MATRIX ELEMENT BY ELEMENT MULTIPLY OR DIVIDE, R 

#MATRIX ELEMtNT BY ELEMEcNT MULTIPLY OR CIVIC<, RtAL 
fE #ELLIPTIC INTtGRAL, ClMPLlil ANL INCCMeLl 

#ELLIPTIC PARTIAL DIFFERENTIAL EcQUATIUNS 

0 704 063~Rio;VC TR 
0704 0223CLDFT3 
0704 13cl5ANF202 
0704 0664ANF202 
070"t 10.:?gANF-~:03 

0704 0474Nl.JMXE~ 

0704 0273CLMM01 
0704 02 73CLMl'<Cl 
G 704 VJ 7U,Ll LPl 
0704 0674RW:..PAO 

t:. rd IH Llff-tKt_NT lAL ~b..NS. #r--.Cl\-Llr~t-Ai=i. rd_.:.;Rr I-:~ PRLCfCl,P 11!1[R'J! P 
ION WITH CONTRDLLtD ERROR tllNIEGRAT 0704 1232AA1Ct4 

#cRROR FUNCTION /HASTINGS, P. 169/ 0704 1322LAtKKl 
#EcRRCR FUNCTION /hASTINGS, P. 169/ C:7C:4 LlbllAERPl 

llNUN··LlNEAR rSTIMATION /PR!NCHGN-lE<~/ 0Ld7ll Cl 
#MIJLTl-PCRPGSt ESTIMATION FCR RcLIAolllfi oluClcS CIL~ lCotoLi-.t, i 

#tSTIMAflON FRCM [JOUBLY TRUNCATICI'. SAMPLE C·7C" CE7PtCM~Cl 
#LEAST S!;UARES ESTIMATION OF NCNLINEAR PARAMETERS 0 704 l<t2til'P213~ 
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Tl TLE SYSTEM FILE NC. 

#DETERMINANT EVALUATING SUBROUTINE G704 0355GMCETR 
NORMAL PROBABILITY EVALUATION #BIVARIATE 0704 1323LABVN 

#DETERMINANT EVALUATION 0704 OllOGLDEVl 
PROGRAM FOR SYSTEMS EVA LUA TI ON #A GENERAL 0704 l 244ANCOO 1 

#DETERMINANT EVA LUA Tl ON ANO ROOT EX TRAC TI ON 0704 0514NA0£99 
#GENERAL INTERGRAL EVALUATOR 0704 0825JPINT 

#DETERMINANT EVALUATOR FGR NEARLY TRIANGULAR MATRICES 0704 0635R~OETN 
#OETERl'INANT EVALUATOR FCRTRAN SUBROUTINE 0704 0635RwDET 

~UATION #EXPLICIT SOLUTION OF THE GENERAL CUBIC E 0704 lOLBGCCCOl 
#FLOATING POINT EXPCNENTIAL 0704 1209RWEX2F 

#EXPONENT !AL INTEGRAL 0704 075:rnictxPI 
SION FLOATING POINT EXPONENTIAL ROUTINE. #DOUBLE PRECI 0704 0931PKFXPC 
t #EXTENDED RANGE COMPLEX ARITHMETIC PACKAG C7C4 06C9CAC034 
EVALUATION AND ROOT EXTRACTION #DETERMINANT 07C4 0514NAC299 
RI ABLE #EXTREMUM OF UNIMODAL FUNCTIONS OF ONE VA C7C4 C878BEMIMX 

#THE F SYSTEM 0704 0352G"FSC1 
#ANALYZING SYSTEM FAILURE DATA 0704 1059wLFAIL 

#FAP ASSEMBLY PROGRAM FOR 0704 1193AFFAP 
SYMMETRIC MATRIX - Fl #EIGENVALUES AND EIGENVtCTORS 0704 0474NUMXEt. 

#SKIPS ONE FILE ON A CECIMAL TAPE AND PUNCHt:S G704 ll441'<Cl46 
42 #READS THE FINAL SORTED BIBLIOGRAPHY TAPE FROM NC l 0704 1144NC144 

#READS THE FINAL SORTED TAPE FROM NC 139 0704 ll4411oCl40 
#GENERAL ROOT FINDER FORTRAN SUBROUTINE 0704 G635RWGRT 

#FI RN 0704 0704NUCL60 
#KWIC SORT PROGRAM FIRST PART 0704 0914NCKSP1 

-DIMENSIONAL SPHERE FIT #LEAST SQUARE N 0704 1387ANE2ll 
#CHEBYSHEV LINE FIT 0704 l265ANE210 

LEGEi,CRt: POLY NOMI AL FIT #ARGONNE L t:AS T 5"1UARt 0704 0424ANE20l 
T SQUARE POLYNOMIAL FIT /FGRTRAN 11/ #LEAS 0704 0772ANE206 
ONAL FUNCTION CURVE FITTING #LEAST SQUARE~ RAT! 0704 0859GSL165 
T SQUARE POLYNOMIAL FITTING #A GENERAL PROGRAM FOR LEAS 0704 1264ANE209 
UED FRACTIONS CURVE FITTING ANO INTERPOLATICN #CONTIN 0704 0858GS5412 
NERAL LEAST S~UARES FITTING PROCEDURE #A GE 0704 1076ANE208 

LEAST SQUARE CURVE FITTING ROUTINE MGENERAL 0704 0775RWGLSC 
Ol YNOMIAL #Fl TTING TO SELECTED TERMS OF A GENERAL P 0704 1077GC0003 

#FIXED POINT LOGARITHM 0704 0466Rl0178 
OR #F IXEO POINT PSEUDO RANOOM NUMBER GENERAT 0704 0373BSRN 

•MURA FIXED POINT RUNGE-KUTTA 0704 0891MURKY4 
#MURA FIXED POINT RUNGE-KUTTA 0704 0280MURKY1 

#FLOAT A FRACTION 0704 07430RFLOT 
FUNCTION GENERATOR,FLOATING #AUTO- ANO CROSS-CORRELATION 0704 0577RWAC2F 
LOG-EXTENDED RANGE FLOATING BINARY ARI TH. #NORMALIZED 0704 0370RS0133 

#FLOATING NATURAL LOGARITHM 0704 0069LAS820 
IC SINE ANO COSINE, FLOATING POINT #HYPERBOL 0704 0417PFCSH1 
NTEGRAL #FLOATING POINT /N/ VARIATE PROBABILITY I 0704 0794RWNP3F 

#OOUBLE PRECISION FLOATING POINT CARO INPUT 0704 0650RWREAD 
#FLOATING POINT COMPLEX ARITHMETICS 0704 0417PFSAC1 

JCS #FLOATING POINT DOUBLE PRECISION ARITHMET 0704 0417PFSCP1 
#DOUBLE PRECISION FLOATING POINT EXPOl'IENTIAL ROUTINE. 0704 0931PKEXPD 

#FLOATING POINT EXPONENTIAL 0704 1209RWEX2F 
TA INTEGRATION #FLOATING POINT Gill METHOD FOR RUNGE-KUT 0704 0491RWDE4F 

#FLOATING POINT OPTIMIZED RUNGE KUTTA 0704 ll47ECRKOP 
TA INTEGRATION #FLOATING PT. COWELL /2ND SUM/, RUNGE-KUT 0704 0775RWDE6F 

#704-SAP FLOATING-PT. TRAP MATRIX DIAGONALIZATION 0704 0705MIHDl2 
CAPACITATED NETWORK FLOW PROGRAM I 0704 0511MICNF1 
SPORTATION PROBLEM, FLOW- OR HUNGARIAN METHOD #THE TRAN 0704 04641BTFL 

#FN II SINE-COSINE INTEGRAL SUBROUTINE 0704 0848ARCS!l 
#FCRECASTING BY ECONOMETRIC SYSTEMS 0704 09631B3FES 
#FGRECASTING BY ECONOMETRIC SYSTEMS 0704 0963IB4FES 
#FORMAT TREES PROGRAM 0704 1277BSllOC 

RAMMING SUBROUTINE, FORTRAN COOED #LINEAR PROG 0704 1281RSMSUB 
#FCRTRAN DECIMAL TO BINARY CONVERSION. 0704 1274RF0100 
#FORTRAN II 0704 1505RP1228 

NE #FORTRAN II BINOMIAL COEFFICIENT SUBROUTI 0704 0918MEPYRS 
#ARCTAN A/B, FORTRAN II VER5ION, SAP COOED 0704 0603WH0055 

#FORTRAN INPUT /OUTPUT PACKAGE 0704 l l34ELF !OP 
NUBESl PROGRAM FDR FORTRAN LIBRARY #MODIFIED 0704 0547PFBES1 

#FORTRAN LINEAR PROGRAMMING CODE 0704 0480CEFLP 
ONE #FORTRAN MATHEMATICAL PROGRAMMING SYSTEM 0704 0863RSM001 

#32K FORTRAN PROGRAMMING SYSTEH 0704 F0-039 
NERAL LEAST SQUARES FORTRAN SUBPROGRAM #GE 0704 0635RWGLSQ 
GENERAL ROOT FINDER FORTRAN SUBROUTINE # 0704 0635RwGRT 
TERMINANT EVALUATOR FORTRAN SUBROUTINE #OE 0704 0635RWOET 

#FCRTRAN SUBROUT !NE HOW 0704 13"1BCHOW 
RAM #FORTRAN 2 EIGENVALUE-EIGENVECTOR SUBPROG 0704 0592NUMLEV 

IFORTRAN 2 INTEGRATION SUBROUTINE 0704 0539GLGAU2 
#SECOND, THIRD, ANO FOURTH ORDER RUNGE-KUTTA INTEGRATION 0704 1233AAINTl 

#FLOAT A FRACTION 0704 0743GRFLOT 
#CONTINUED FRACTIONS CURVE FITTING AND INTERPOLATIO 0704 0858GS5412 

#INCOMPLETE GAMMA FUNCTION 0704 0516LAS862 
#GAUSS APPROX IMANT GENERA TOR 0704 l 048JPGIN 

TAPE WRITER PROGRAM GE VERSION #tlASIC 0704 1278BSTWOC 
#GENOA-RENUPAK 0704 0704NUCL59 
#GENERAL-ORTHCNORMALIZING SUBROUTINE 0704 0850BSDRTH 

#SGLUTION OF GENERALIZED OISTRIBUTION PROBLEM 0704 1355UMUMMT 
MS. ;:TC GCNCRAH GUH~AN SCALES FOR A SET GF iTE 0704 i337BCGuiS 

#GENERATE MATRICES TO BE SOLVED BY NU TPL 0704 lllONUGENl 
#704 PROGRAM TO GENERATE 1401 T/P PROG. CN OUTPUT TAPES 0704 1231TVTPPR 
#FLOATING POINT GILL METHOD FOR RUNGE-KUTTA INTEGRATION 0704 0491RWDE4F 

2R #GMR CYANA - CYNAMICS ANALYZER - PROGRAMM 0704 1189GMOYAN 
#GMR DYANA DYNAMICS ANALYZER-PROGRAMMER 0704 0930GMGMO 

#TO GENERATE Gi.;TTMAN SCALES FOR A SET OF ITEMS. 0704 1337BCGUTS 
#HAF EVER 0704 0704NUCll 5 
#HARMGNIC ANALYSIS SUBROUT !NE 0704 0121GMHAS1 
#HATCHET FOR IBM 704 0704 0704NUCL64 
#HECTIC 0704 0704NUCL17 

ON METHODS #HERESY 2 HETEROGENEOUS REACTOR CALCULATI 0704 0704NUCL54 
:, #HERESY 2 HETEROGENEOU5 REACTCR CALCULATICN METhOD 0704 0704NUCL54 
UMN BINARY IMAGE OF HCLLERITH NUMBER #INCREMElloT COL C704 08430RICBH 
#FORTRAN SUBRCUTINE HOW 0704 132lhCHOW 
N PROBLEM, FLOW- OR HuNGARIAN METHOD #ThE TRANSPORTATIO 0704 04641BTFL 

# HYDROOYNAM JCS CALCULATIONS 0704 0704NUC L61 
NT #HYPERBOLIC SllloE AND COSINE, FLOAT llloG POI 0704 041 7PFCSH1 

PROGRAMMING SYSTEM I-All SCLUTIONS #MATHEMATICAL 0704 1092RSM1AS 
EMENT COLUMN BINARY !~AGE OF HOLLERITH NUMBER #!NCR 0704 08430RICBH 
EASY •SYSTEM IMMEDIATELY ~AKING PROGRAMMING LANGUAGE 0704 1096TVSMPL 
EGRAL, COMPLETE ANC INCOMPLETE #ELLIPTIC INT C704 0977ALCLPT 

#INCOMPLETE GAMMA FUNCTION 0704 0516LAS862 
TH NUMBER #INCREMENT COLUMN Bll'IARY IMAGE OF HCLLERI 0704 OB430RICBh 
SORTED AUTHOR CROSS INDEX TAPE #READS ThE 0704 ll44NC145 

#INDEXING POWDER PATTERNS 0704 0704NUCL19 
VE DISSEMINATION OF INFORMATION /SDI/ #StLECTI 0704 13720LSDI 
RETIVE SYSTE"' #INFORMATION PROCESSING LANGUAGE V INTERP 0704 1006RSIPL5 
FLOATING PCINT CARD INPUT #DGUBLE PRECISION 0704 0650RWREAll 
#LP/90 TO SCROL 704 INPUT CONVERTER 0704 0937ERC.ONV 
t SCRAP #INPUT EDITOR FOR MULTIPLE REGRESSICN CO: 0704 0749SC!t:MR 

#Sl,.,ULATES !~PUT PLUGBOARD OF BASIC 650 0704 04UOCE650W 

TITLE SYSTEM FILE NO. 

llNPUT-OUTPUT SYSTEM 0704 0261GMI CSl 
#SIMULATES THE 709 INPUT /OUTPUT ON THE 7040/44. 0704 1382NCIOSM 

#FORTRAN INPUT/OUTPUT PACKAGE 0704 1134ELFIOP 
#TRACE INSTRUCTION ALTERATION 0704 1079NOTIA 

#INSTRUCTION ANALYSER FOR 7040/44 0704 1305PE40AN 
#INTEGER PROGRAMMING l 0704 0969PKIP01 
#INTEGER PROGRAMMING l 0704 0969PKIP81 
#INTEGER PROGRAMMING 2 0704 0970PK IP02 
llNTEGER PROGRAMMING 3 0704 0971PKI P03 
#INTEGER PROGRAMMING 2 0704 0970PKI P82 

VARIATE PROBABILITY INTEGRAL IFLOATING POINT /N/ 0704 0794RWNP3F 
#EXPONENTIAL INTEGRAL 0704 0753NUEXPI 

IARES-1 A RESONANCE INTEGRAL COOE 0704 0704NUCL56 
#DIA TOM IC MOLECULAR INTEGRAL PROGRAM 0704 0849MIOIA T 

#FN 11 SINE-COSINE INTEGRAL SUBROUTINE 0704 084BARCSl1 
#ELLIPTIC INTEGRAL, COMPLETE ANO INCOMPLETE 0704 0977ALELPT 

HOD FOR RuNGE-KUTTA INTEGRATION #FLOATING POINT GILL MET 0704 0491RoDE4F 
D SUM/, RUNGE-KUTTA INTEGRATION IFLOATING PT. COWELL /2N 0704 0775RwOE6F 
H ORDER RUNGE-KUTTA INTEGRATION #SECCNO, THIRD, AND FOURT 0704 1233AAINT1 

#NUMERICAL INTEGRATION BY MIDPOINT PROCEDURE 0704 l017AN0107 
INUM~RICAL INTEGRATION OF UNEQUALLY SPACED POINTS 0704 1157TU9005 
#FORTRAllo 2 INTEGRATION SUBROUTINE 0704 0539GLGAU2 

#INTEGRATION WITH CONTROLLED ERROR 0704 1232AAICE4 
#GENERAL INTERGRAL EVALUATOR 0704 0825JPINT 

S CURVE FITTING AND INTERPOLATION #CONTINUED FRACTION 0704 D858GS5412 
#LAGRANGE INTERPOLATICN 0704 1035SCLAGR 

#DOUBLE INTERPOLATICN 0704 0355GMDTAB 
#TABLE INTERPOLATION 0704 0355GMTAB1 

#SINGLE OR DOUBLE INTERPOLATION SUBROUTINE 0704 ll29AQALLl 
IN f. TABLE LOOKUP, INTERPOLATICN SUBROUTINE #TABLE REAC 0704 0659GCTLU1 

GRAMS #INTERPRETER FOR 650 DOUBLE PRECISION PRO 0704 0583BEL10 
OCESSING LANGUAGE V INTERPRETl\IE SYSTEM #INFORMATION PR 0704 1006RSIPL5 
EQUATION AX-6 USING INTERVAL ARITH #SOLUTION OF MATRIX 0704 08801BSME1 
ERATION SUBROl.JTINE, INTERVAL-HALVING METHOD #IT 0704 0327GMITR2 

#INVERSE, REAL C704 02£3CLMIV2 
#MATRIX INVERSION 0704 0058UAINV1 

FOR COMPLEX MATRIX INVERSION #A GENERAL PROGRAM 0704 l075ANF104 
•MATRIX INVERSION BY PARTITIONING 0704 0324NYDM13 

ONS #MATRIX INVERSION WITH SOLUTION OF LINEAR EQUATI 0704 0664ANF402 
SCALES FOR A SET OF ITEMS. ITO GENERATE GUTTMAN 0704 1337BCGUTS 

#WEGSTEIN ITERATION 0704 1234AAWEG2 
ETHOD #ITERATION SUBROUTINE, INTERVAL-HALVING M 0704 0327GMITR2 

#ITERATION SUBROUTINE 0704 0355GMITRF, 
#BESSEL FUNCTIONS JO/X/ANO YO/X/ 0704 0833RWtlJYO 

#BESSEL FUNCTION Jl/X/ ANO Yl/X/ 0704 0833RWBJY1 
#KERNMAT 0704 0704NUCL58 
IKEY WORD IN CONTEXT 0704 08 84PKK WI C 

#READS THE SORTED KEY WORDS FROM NC 139 0704 ll44NC141 
PROGRAM TO SCRT THE KEY WORDS FROM NC138 # 0704 ll44NC139 
INT OPTIMIZED RUNGE KUTTA #FLOATING PO 0704 1147ECRKOP 

IMOOIFIED PK Kw!C PROGRAM /SOA 884/ 0704 ll44NCl38 
#KWIC REPORT FOR PRINTING OR PUNCHING 0704 0913NCKRFP 
#KWIC SORT PROGRAM FIRST PART 0704 0914NCKSP1 
#KWIC SORT PROGRAM SECOND PART 0704 0914NCKSP2 
#LAGRANGE INTERPOLATION 0704 1035SCLAGR 

MAKING PROGRAMMING LANGUAGE EASY #SYSTEM IMMEDIATELY 0704 1096TVSMPL 
ORMATION PROCESSING LANGUAGE V INTERPRETIVE SYSTEM #INF 0704 1006RSIPL5 

#LATIN SQUARES ANALYSIS Of VARIANCE 0704 0776RWAV5F 
IGENERAL LEAST SQUARE CURVE FITTING ROUTINE 0704 0775RWGLSC 
#ARGONNE LEAST SQUARE LEGENDRE POLYNOMIAL FIT 0704 0424ANE201 

#LEAST SQUARE N-DIMENSIONAL SPHERE FIT 0704 l387ANE2ll 
GENERAL PROGRAM FOR LEAST SQUARE POLYNOMIAL FITTING U 0704 l264ANE209 

#LEAST SQUARE POLYNOMIAL FIT /FORTRAN 11/ 0704 0772ANE206 
#NON-LINEAR LEAST SQUARES 0704 08370RNLLS 

RAMETERS #LEAST SQUARES ESTIMATION OF NONLINEAR PA 0704 l42BDP2135 
IA GENERAL LEAST SQUARES FITTING PROCEDURE 0704 1076ANE208 

IGt:NERAL LEAST SQUARES FORTRAN SUBPROGRAM 0704 0635RWuLSQ 
#THREE OIMENSIONAL LEAST SQUARES PROCEDURE. 0704 0533CF0091 

TTING #LEAST SQUARES RATIONAL FUNCTION CURVE FI 0704 0859GSL165 
IONS #LEAST SQUARES SOL. OF SIMULTANEOUS EQUAT 0704 Oll6CLLSQ3 
RGONNE LEAST SQUARE LEGENDRE POLYNOMIAL FIT #A 0704 0424ANE201 
PE RECORD %VARIABLE LENGTH- MIXED MOOE #READ TA 0704 1297RF101 

#STUDENTS T AT .05 LEVEL 0704 08370RT005 
PUTATION OF A MIN 2 LEVEL f./OR SWITCHING CIRCUIT ICOM 0704 ll04PKMIN4 
PROGRAM FOR FORTRAN LIBRARY #MODIFIED NUBESl 0704 0547PFBES1 

MAINTAIN THE SHARE LIBRARY ABSTRACTS #A 1401 PROGRAM TO 0704 ll65P1~SLIB 

#SET SENSE LIGHTS 0704 0654AMCHKF 
#ChcBYSHEV LINE FIT 0104 12b5ANE210 

ON WITH SOLUTION OF LINEAR EQUATIONS #MATRIX INVERSI 0704 0664ANF402 
#LINEAR MATRIX EQUATION SOLVER 0704 0635RWMATS 
#LINEAR PROGRAIHNG SYSTEM 0704 OlOBRSLPSl 

LOADING PROBLE" OF LINEAR PROGRAMMING #MACHINE 0704 0789IBML01 
IFORTRAN LINEAR PROGRAMMING CODE 0704 0480CEFLP 

#COMPREHENSIVE LINEAR PROGRAMMING CN THE 0704 CB18CESCRL 
ODED #LINEAR PROGRAMMING SUBROUTINE, FORTRAN C 0704 1281RSMSUB 

ILJNtAR PROGRAMMING SUBROUTINE 0704 0523SCMUSH 
VARIABLES #LINEAR PROGRAMMING •ITH UPPER BOUNDS ON 0704 0973RSBP01 
RE CATALOG UPDATER, LISTER, 1401 #SHA 0704 1224UCSCUL 

#GENERAL PROGRAM LCACER 0704 0844MEGPLI 
DECIMAL, OCTAL, BCD LOADER # 0704 0073UAOBCI 

#SIX CARC UPPER LOADER 0704 1183GOCOR1 
#ON-LINE LOADER FOR COL. BIN. ABS. ANO TSF. CARDS 0704 10120RCBL 
#MACHINE LCAOING PROBLEM OF LINEAR PROGRAMMING 0704 07891BML01 

fSELF LOADING TAPE IORITING ROUTINE 0704 078lwH0042 
#SELF LOADING TAPE WRITING ROUTINE 0704 0781WH0043 

#NORMALIZED LOG-EXTENDED RANGE FLOATING BINARY ARITH 0704 0370RS0133 
#FLOATING NATURAL LDGARI THM 0704 0069LASB20 

#FIXED POINT LOGARITHM 0704 0466Rl0178 
#GcNERAL LOGICAL CORE SORT SUBROUTINE FOR 32K 704 0704 1054BSSEAC 

#RANDOM TABLE LOOKUP SUBROUTINE 0704 C551CSOEV2 
BLE READ IN f. TABLE LCOKUP, INTERPOLATION SUBROUTINE #TA 0704 0659GCTLU1 

#LP/90 TO SCRGL 704 INPUT CONVERhR 0704 0937ERCONV 
MMING #MACHINE LOADING PROBLEM CF LINEAR PROGRA 0704 07891BML01 
S #MAD TRANSLATOR ANO ASSOCIATED SUBROUTINE 0704 llOlUMMAO 

#MAOTRAN 0704 1291UMMTR 
IMAIN RcGRESSICN PROGRAM 0704 0822TVREM 

IA 1401 PROGRAM TC MAINTAIN THE SHARE LIBRARY ABSTRACTS 0704 ll65PNSLIB 
#SYSTEM l"MEOIATELY MAKING PROGRAMMING LANGUAGE EASY 0704 1C96TVSMPL 

#TAPE MANEUVERING ROUTINE. 0704 0688GKTMRl 
#FORTRAN MATHEMATICAL PROGRAMMING SYSTEM ONE 0704 0863RSM001 

LUTIONS #MATHEMATICAL PROGRAMMING SYSTEM I-ALL SO 0704 1092RSM1AS 
EI GEN VALUES CF REAL MATRICES IREAL 0704 0635RWE IGN 
R NEARLY TRIANGULAR MATRICES IOETERMINANT EVALUATOR FO 0704 0635RWOETN 
S OF REAL SYMMETRIC MATRICES tEIGENVALUES ANO EIGENVECTOR 0704 1029ANF203 

#GENERATE MATRICES TO BE SOLVED BY NU TPLl 0704 lllONUGENl 
Al BY SYMETRIC REAL MATRIX .#POSTMULTIPLY RE 0704 0273CLMMP2 
F A REAL, SYMMETRIC MATRIX #EIGENVALUES ANO VECTORS 0 0704 0460MIHOl1 



TITLE SYSTEM FILE NO. 

OF A REAL SYMMETRIC MATRIX I/EIGENVALUES AND EIGENVECTORS 0704 1385ANF202 
OF A REAL SYMMETRIC MATRIX IE !GENVALUES AND E !GENII EC TORS 0704 0664ANF202 
ENVECTORS SYMMETRIC MATRIX - Fl #EIGENVALUES AND dG 0704 0474NUMXEli 

ISAP-CODED MATRIX OIAGCNALIZATION SUBROUTINE 0704 0697MIHDl4 
P FLOATING-PT. TRAP MATRIX DIAGONALIZATION-- '704-SA 0704 0705MIHDl2 
VIOE, REAL I/MATRIX ELEMENT BY ELEMENT MULTIPLY OR DI 0704 0273CLMHD1 
H #SOLUTION OF MATRIX EQUATION AX-B USING INTERVAL ARIT 0704 088DIBSME1 

ILINEAR MATRIX EQUATION SOLVER 0704 0635RliMATS 
I/MATRIX INVERSION 0704 C058UAINV1 

PROGRAM FOR COMPLEX MATRIX INVERSION llA GENERAL 0704 1075ANF104 
I/MATRIX INVERSION BY PARTITIONING 0704 0324NYDM13 

EQUATIONS I/MATRIX INVERSION WITH SOLUTION OF LINEAR 0704 0664ANF402 
#QUASI-TRIOIAGONAL MATRIX ROUTINE 0704 1109NUTPll 

ANGULARIZATION OF A MATRIX SUBROUTINE I/NEARLY TRI 0704 0635RWNTRI 
N II SUBPROGRAM FDR MATRIX-- #704-FORTRA 0704 0705MIHOl3 
REACTOR CALCULATION METHODS llHERESY 2 HETEROGENEOUS 0704 0704NUCL54 

#VARIABLE METRIC MINIMIZATION 0704 0980ANZ013 
ICAL INTEGRATION BY MIDPOINT PROCEDURE llNUMER 0704 1017AND107 

#COMPUTATION OF A HIN 2 LEVEL &/OR SWITCHING CIRCUIT 0704 ll04PKMIN4 
#VARIABLE METRIC MINIMIZATION 0704 0980ANZ013 

VARIABLES llMINIMIZATION ROUTINE FOR A FUNCTION OF N 0704 0804RWMIN 
#ZERO, MINIMUM SOLVER 0704 1041JPZOHI 

D %VARIABLE LENGTH- MIXED MODf #READ TAPE RECOR C704 1297RF1Cl 
IABLE LENGTH- MIXED MODE #READ TAPE RECORD :&VAR 0704 l297RF101 
TREES PROGRAM USING MODIFIED MOORE ALGORITHM #BUILG 0704 1276BS01DC 
ARY #MODIFIED NUBESl PROGRAM FDR FORTRAN LIBR 0704 0547PFBES1 

I/MODIFIED PK KWIC PROGRAM /SDA 884/ 0704 ll44NC138 
#DIATOMIC MOLECULAR INTEGRAL PROGRAM 0704 0849MIDIAT 

GRAM USING MDCHFIED MOORE ALGORITHM llBUILO TREl:S PRO 0704 1276BS01DC 
llA MORE ACCURATE RUNGE-KUTTA 0704 0414GLMARK 

STUDIES #MULTI-PURPOSE ESTIMATION FOR RELIABILITY 0704 1058WLRELI 
#MULTI COMPONENT DISTILLATION PROGRAM. 0704 ll861BDST2 

•NON-LINEAR MULTIPLE CORRELATION 0704 1388DHR019 
#STEPWISE MULTIPLE REGRESSION PROCEDURE 0704 0477ERHPR2 

#MULTIPLE REGRESSION ANALYSIS PRCGRAM. 0704 l 3910SMR02 
IINPUT EDITOR FDR MULTIPLE REGRESSION CODE SCRAP 0704 0749SCI EHR 

H 
IS PROGRAM 
SIS 

#MULTIPLE REGRESSION BACK SOLUTION PROGRA 0704 0749SCBOP1 
#MULTIPLE REGRESSION & CORRELATION ANALYS 0704 0749SCRAP 
#HULT IPLE REGRESSION, COMPREHENSIVE ANAL Y 0704 0915TVMRCA 

ELEMENT BY ELEMENT MULTIPLY OR DIVIOE, REAL #llATRIX 0704 0273CLMMD1 
#MURA EFFECT IVE ADDRESS SEARCH ROUTINE 0704 0253HUEAS2 
#MURA FIXED POINT RUNGE-KUTTA 0704 0891MURKY4 
#MURA FIXED PO I NT RUNGE-KUTT A 0704 02 80HURKY l 
#MUSH DATA ASSEMBLER AND PRINT ROUTINES 0704 0523SCMAP 

E FOR A FUNCTION OF N VARIABLES #MINIMIZATION ROUTIN 0704 0804RWMIN 
#LEAST SQUARE N-DIMENSIONAL SPHERE FIT 0704 1387ANE2ll 

IFLOATING NATURAL LOGARITHM 0704 0069LAS820 
LIOGRAPHY TAPE FROM NC 138 #SORTS THE BIB 0704 ll44NC142 
AL SORTED TAPE FROM NC 139 #READS THE FIN 0704 ll44NC140 
RTEO KEY WOROS FROM NC 139 #READS THE SO 0704 ll44NC141 
LIOGRAPHY TAPE FROM NC 142 #READS THE SORHD BIB 0704 ll44f'<Cl43 
LIOGRAPHY TAPE FROM NC 142 llREADS THE FINAL SORTED BIB 0704 ll44NC144 

THE KEY WOROS FROM NC138 #PROGRAM TO SORT 0704 ll44NC139 
llNCC I NUCLEAR DESIGN CALCULATIONS I 0704 0704NUCL63 

INANT EVALUATOR FOR NEARLY TRIANGULAR MATRICES #OETERM G704 0635RoDET1' 
ROUTINE #NEARLY TRIANGULARIZATION OF A MATRIX SUB 0704 0635RWNTRI 

#CAPACITATED NETWORK FLOW PROGRAM 0704 051IMICNF1 
PROGRAM FOR COUPLED NEUTRDNICS #AX-1, A COMPUTING 0704 0704NUCL6l 

#NON-LINEAR ESTIMATION /PRINCETON-IBM/ 0704 0687IBNLOI 
llNON-LINEAR LEAST SQUARES 0704 08370RNLL S 
#NON-LINEAR MULTIPLE CORRELATION 07G4 l388CHR019 

FERENT I AL EQNS. #NON-LINEAR REGRESSION PROCEDURE WITH DIF 0704 lll9ERNLR 
#NON-LINEAR SIMULTANEOUS EQUATIONS, REAL 0704 0273CLSME6 

UARES ESTIMATION OF NONLINEAR PARAMETERS #LEAST SQ 0704 1428DP2135 
llRANDOH NORMAL DEVIATE SUBROUTINE 0704 0550CSDEV1 

#BIVARIATE NORMAL PROBABILITY EVALUATION 0704 1323LABVN 
rnARY ARITH. #NORMALIZED LOG-EXTENOED RANGE FLOATING B 0704 0370RS0133 

IROCKET NOZZLE PROGRAM 0704 l 156LRRONO 
CES TO BE SOLVED BY NU TPLl I/GENERATE MATRI 0704 lllONUGENl 

llHOOIFIED NUBESl PROGRAM FOR FORTRAN LIBRARY 0704 0547PFBES1 
#NOC I NUCLEAR DESIGN CALCULATIONS I 0704 0704NUCL63 

IMAGE OF HOLLERITH NUMBER llINCREHENT COLUMN BINARY 0704 08430RICBH 
II RANDOM NUMBER GENERA TOR 0 704 0139CL RAN l 

I/PSEUDO-RANDOM NUMBER GENERATOR 0704 ll81ANG502 
POINT PSEUDO RANDOM NUMBER GENERATOR llFIXED 0704 0373BSRN 

D POINTS 
URE 

IRANDOH NUMBER GENER(ITOR 0704 0429BAN203 
fNUHERICAL INTEGRATICN OF UNEQUALLY SPACE 0704 ll57TU9005 
#NUMERICAL INTEGRATION BY MIDPOINT PROCED 0704 1017AND107 

IOEC I MAL, OCTAL, BCD LOADER 0704 0073UADBC l 
F. CARDS #ON-LINE LOACER FOR COL. BIN. ABS. AND TS 0704 10120RCBL 

#DISTRIBUTION-FREE ONE-WAY ANALYSI.S OF VARIANCE 0704 l345PQKWAV 
#FLOATING POINT OPTIMIZED RUNGE KUTTA 0704 ll47ECRKOP 

R REAL ARGUMENT AND ORDER #BESSEL FUNCTIONS FO 0704 0469NUBES1 
OMPLEX ARGUMENT AND ORDER fBESSEL FUNCTION OF C 0704 0979NUBES3 

•SECOND ORDER DIFFERENTIAL EQUATION SUBROUTINE 0704 1073BCD!FF 
BESSEL FUNCTIONS OF ORDER ONE # 0704 0636RWBF3F 
, THIRD, AND FOURTH OROER RUNGE-KUTTA INTEGRATION llSECOND 0704 1233AAINT1 
BESSEL FUNCTIONS OF ORDER ZERO # 0704 0636RWBF2F 
PERT PROGRAM -EVENT ORIENTED- I 0704 3007GZPERT 
E 1401 T/P PROG. ON OUTPUT TAPES #704 PROGRAM TO GENERAT 0704 1231TVTPPR 
FUNCTION /HASTINGS, P. 169/ llERROR 0704 1322LAERR1 
FUNCTION /HASTINGS, P. 169/ I/ERROR 0704 l383LAERR1 
HATION OF NONLINEAR PARAMETERS #LEAST SQUARES EST! 0704 1428DP2135 
SORT PROGRAM SECOND PART #KWIC 0704 0914NCKSP2 

SORT PROGRAM FIRST PART #KWIC 0704 0914NCKSP1 
IELLIPTIC PARTIAL DIFFERENTIAL EQUATIONS 0704 0674RoSPAD 

#SIMULTANEOUS PARTIAL DIFFERENTIAL EQUATIONS SOLVER 0704 1043JPSRCH 
MATRIX INVERSION BY PARTITIONING # 0704 0324NYDM13 

#CRITICAL PATH PROGRAMMING METHOO 0704 1188GMCP 
#INDEXING POWDER PATTERNS 0704 0704NUCL19 

#PECAN 0704 0704NUCL23 
#PECAN II 0704 0704NUCL65 

#20 PERT 0704 0704NUCL62 
fPERT PROGRAM -EVENT ORIENTED- 0704 3007GZPERT 
#PERT SORT PROGRAM 0704 3008GZSORT 
#PEST ASSEMBLER 0704 1580ANL107 
#PI-STAR PROGRAM 0704 1061PKP S TP 
#Pl-STAR SUBROUTINE 0704 1062PKPST 

#MODIFIED PK KWIC PROGRAM /SDA 884/ 0704 1144NC138 
NS IN THICK, CURVED PLATES #TCUP STRESSES AND DEFLECTID 0704 0704NUCL53 

#POLAR POINT PLOT SUBROUTINE 0704 0556ERPLOT 
IARBITRARY CURVE PLOTTER SUBROUTINE 0704 0284WHwH2C 
#GENERAL PURPOSE PLOTT I NG SUB ROUT !NE 0704 l 085UMPLOT 
fSIMULATES INPUT PLUGBOARD OF BASIC 650 0704 0480CE650w 

OF UNEQUALLY SPACED POINTS #NUMERICAL INTEGRATION 0704 1157TU9005 
EQUALLY SPACED DATA POINTS fSHOOTH AND CIFFERfNTIATE UN 0704 033ICLSMC3 

#POLAR POINT PLOT SUBROUT !NE 0704 0556ERPLOT 
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TERMS OF A GENERAL POLYNOMIAL fFITTING TO SELECTEC 0704 1077GC0003 
AST SQUARE LEGENDRE POL YNOMI Al FIT #ARGONNE LE 0 704 0424ANE20 l 

#LEAST SQUARE POLYNOMIAL FIT /FORTRAN 11/ 0704 0772ANE206 
AM FOR LEAST SQUARE PCLYNOMIAL FITTING IA GENERAL PROGR 0704 1264ANE209 

IZEROS OF A POLYNOMIAL IN OOUBLE PRECISION 0704 0766ANC203 
#POST-MORTEM ROUTINE 0704 0390MIPMR1 
#POSTHULTIPLY REAL BY SYMETRIC REAL MATRI 0704 0273CLMMP2 

#INDEXING POWDER PATTERNS 0704 0704NUCL19 
#POWER DENSITY SPECTRUM 0704 0897AAPCS1 

RINCIPAL COMPONENTS PREDICTION EQUATIDN #P 0704 1168TVPCPE 
#PR! NCI PAL COMPONENTS PREDICT ION EQUATION 0704 l 168TVPCPE 

DATA ASSEMBLER AND PRINT ROUTINES #MUSH 0704 0523SCHAP 
#KWIC REPORT FOR PRINTING OR PUNCHING 0704 0913NCKRFP 

#BIVARIATE NORMAL PROBABILITY EVALUATION 0704 1323LABVN 
G POINT /N/ VARIATE PROBABILITY INTEGRAL MFLOATIN 0704 0794R~NP3F 
ALI ZED DISTRIBUTION PROBLEM #SOLUTION OF GENER 0704 1355lJMUMMT 

#MACHINE LOAOING PROBLEM OF LINEAR PROGRAMMING 0704 07891BML01 
#SEQUENTIAL CIRCUIT PROBLEM SOLVING 0704 llC3PKSEQ 
#THE TRANSPORTATION PROBLEM, FLOW- OR HUNGARIAN METHOC 0704 04641BTFL 
MULT l PLE REGRESS ION PROCEDURE #STEPW l SE 0704 04 77ERMPR2 
GRATION BY MIDPOINT PROCEDURE #NUMERICAL INTE 0704 1017AND107 
AST SQUARES FITTING PROCEDURE llA GENERAL LE 0704 10J6ANE208 
N-LINEAR REGRESSION PROC:.tDURE WITH DIFFERENTIAL EQNS. #NO 0704 lll9ERNLR 
IONAL LEAST SQUARES PROCEDURE. #THREc DIMENS 0704 0533CF0091 

#PROCESS CONTROL COMPUTER ASSEMBLY 0704 1184I NI NIB 
M llINFORHATION PROCESSING LANGUAGE V INTERPRETIVE SYSTE 0704 1006RSIPL5 
0 GENERATE 1401 T/P PROG. ON OUTPUT TAPES #704 PROGRAM T 0704 1231TVTPPR 
a-BINARY CONVERSION PROGRAM-LIA DBC 2 #DECIMAL-T G7G4 0768lJADBC2 

ILINEAR PROGRAMING SYSTEM 0704 0108RSLPS1 
DYNAMICS ANALYZER - PROGRAMMER #GHR DYANA - 0704 1189GMDYAN 
BM 704 #PROJECT COST CURVE COMPUTATION FOR THE I 0704 1389TOCCCI 

#THERHUUYNAMIC PROPERTIES OF STEAM AND oATER 070'< 0428GSSTPR 
#FIXED POINT PSEUDO RANDOM NUMBER GENERATOR 0704 0373BSRN 

#PSEUDO-RANDOM NUMBER GENERATOR 0704 l 181ANG502 
AT ION #FLOATING PT. COWELL / 2ND SUM/, RUNGE-KUTT A IN TEGR 0704 0775RWDE6F 

A DECIMAL TAPE AND PUNCHES #SKIPS CNE FILE ON 0704 ll44NC146 
ORT FOR PRINTING OR PUNCHING #KWIC REP 0704 0913NCKRFP 

#GENERAL PURPOSE PLOTT ING SUBROUTINE 0704 l 085UMPLOT 
#QUAORATIC PROGRAMMING COOE 0704 1050RSQP1 
#QUADRIFIT 0704 0704NUCL55 
#QUASI-TRIDIAGONAL MATRIX ROUTINE 0704 1109NUTPll 

#SOLUTION OF RAOIAL SCHRODINGER EQUATION 0704 1072NuSCHR 
#RANDOM NORMAL DEVI ATE SUB ROUT I NE 0704 0550C SDEVl 
#RANDOM NUMBER GENERATOR 0704 0139CLRAN1 

#FIXED POINT PSEUDO RANDOM NUMBER GENERATOR 0704 0373BSRN 
#RANDOM NUMBER GENERATOR 0704 0429BAN203 
#RANDOM TABLE LOOKUP SUBROUTINE 0704 0551CSOEV2 

#EXTENDED RANGE COMPLEX ARITHMETIC PACKAGE 0704 0609CA0034 
ALIZED LOG-EXTENDED RANGE FLOATING BINARY ARITH. fNORM 0704 0370RS0133 

#LEAST SQUARES RATIONAL FUNCTION CURVE FITTING 0704 0859GSL 165 
#RE 224 REACTOR ECONOMICS CALCULATllJf'<S 0704 U/04NU(.L52 

ESY 2 HETEROGENEOUS REACTOR CALCULATION METHODS #HER 0704 0704NUCL54 
#RE 224 REACTOR ECONOMICS CALCULATIONS 0704 0704NUCL52 

BROUTINE HABLE READ IN & TABLE LOOKUP, INTERPOLATION SU 0704 0659GCTLU1 
HOOE #READ TAPE RECORD %VARIABLE LENGTH- MIXED 0704 1297RF101 

#READS THE FINAL SORTED TAPE FROM NC 139 0704 1144NC140 
FROM NC 142 #READS THE FINAL SORTEC BIBLIOGRAPHY TAPE 0704 ll44NC144 

#READS THE SORTEO AUTHOR CROSS INDEX TAPE 0704 ll44NCl45 
NC 142 #READS THE SORTED BIBLIOGRAPHY TAPE FRUM 0704 1144NC143 

#READS THE SORTED KEY oORDS FROM NC l l9 1 /()4 l l44NC 14 l 
IGtNVALUE 50LlJI !UN, REAL #E 0704 064 7NPPMC2 
NT ANO EIGENVECTOR, REAL llDcTERHINA 0704 0223CLDET3 

#INVERSE, REAL 0704 0223CLMIV2 
LTANEDUS EQUATIONS, REAL #NON-LINEAR SIMU 0704 0273CLSME6 
MULTIPLY OR DIVIDE, REAL fMATRIX ELEMENT BY ELEMENT 0704 0273CLMMDl 
ESSEL FUNCTIONS FOR REAL ARGUMENT AND ORDER #B 0704 0469NUBES1 

#POSTMUL TIPL Y REAL BY SYMETRIC REAL MATRIX 0704 0273CLHMP2 
#REAL EIGENVALUES OF REAL MATRICES U/04 0635RoEIGN 

#SIMULTANEOUS REAL EQUATICNS, DETERMINANT 0704 Oll6CLSME1 
REAL EIGENVALUES OF REAL MATRICES # 0704 0635RWEIGN 
LY REAL BY SYMETRIC REAL MATRIX #POSTHULTIP 0704 0273CLMMP2 
D EIGENVECTORS OF A REAL SYMMETRIC MATRIX #EIGENVALUES AN 0704 1385ANF202 
D EIGENVECTORS OF A REAL SYMMETRIC MATRIX #EIGENVALUES AN 0704 0664ANF202 
AND EIGENVECTORS OF REAL SYMMETRIC MATRICES #EIGENVALUES 0704 1029ANF203 
ES AND VECTORS OF A REAL, SYMMETRIC MATRIX #EIGENVALU 0704 0460HIHDl1 

llDATA REARRANGEMENT ANO TRANSFORMATION 0704 1324TVDRTR 
fREAO TAPE RECORD :&VARIABLE LENGTH- MIXED MODE 0704 1297RF101 

RDS OF A-- #WAVE RECORD ANALYSIS OF TWO SIMULTANEOUS RECD 0704 0574CSTUKS 
OF TWO SIMULTANEOUS RECORDS OF A-- #WAVE RECORD ANALYSIS 0704 0574CSTliKS 
M #HlJLT IPLE REGRESSION & CORRELATION ANALYSIS PROGRA 0704 0749SCRAP 

IMULTIPLE REGRESSION ANALYSIS PROGRAM. 0704 139IOSMR02 
llHULTI PLE REGRESSION BACK SOL UT ION PROGRAM 0704 0749SCBOP1 

EDITOR FOR MULTIPLE REGRESSION CODE SCRAP #INPUT 0704 07495CIEHR 
QNS. #NON-LINEAR REGRESSION PROCEDURE WITH DIFFERENTIAL E G704 lll9ERNLR 

#STE PW I SE HULT I PLE REGRESS ION PROCEDURE 0704 04 77ERMPR2 
llMAIN REGRESSION PROGRAM 0704 0822TVREM 

#MULTIPLE REGRESSION, COMPREHENSIVE ANALYSIS 0704 0915TVMRCA 
#RELATIVIZE SYMBOLIC DECK 0704 Oll6CLREL 

POSE ESTIMATION FOR RELIABILITY STUDIES #MULTI-PUR 0704 1058wLRELl 
llKWIC REPORT FOR PRINTING OR PUNCHING 0704 0913NCKRFP 

#ARES-I A RESONANCE INTEGRAL CODE 0704 0704NUCL56 
#ROCKET NOZZLE PROGRAM 0704 ll 56LRRONO 

ASSEMBLER ANO PRINT ROUTINES #MUSH DATA 0704 05235CMAP 
ING POINT OPTIMIZED RUNGE KUTTA IFLOAT 0704 1147ECRKOP 

#MURA FIXED POINT RUNGE-KUTTA 0704 0891MURKY4 
#MURA FIXED POINT RUNGE-KUTTA C704 0280MLRKYl 

#A MORE ACCURATE RUNGE-KUTTA 0704 0414GLMA.~K 
INT GILL METHOD FOR RUNGE-KUTTA INTEGRATICN #FLOATING PO 0704 G491RWCE4F 
• COWELL /2NO SlU'l/, RUNGE-KUTTA INTEGRATION #FLCATING PT 0704 0775RWDE6F 
O, AND FOURTH ORDER RUNGE-KUTTA INTEGRATION #SECCNO, THIR 0704 1233AAINT1 
M DOUBLY TRUNCA-TIGN SAMPLES #ESTIMATION FRC 0704 0878BEMSC1 
ER, COMPATIBLE WI TH SAP #AUTOMATIC COD 0704 lUONSABC 
FORTRAN- II VERSION, SAP CODED #ARCTAN A/8, 0704 060311H0055 
INE #SAP-CODED MATRIX DIAGDNALIZATION SUBROUT 0704 06'l7MIHDl4 
TO GENERATE GUTTMAN SCALES f'OR A SET OF ITEMS. # 0704 1337BCGUTS 
#SOLUTION GF RADIAL SCHRODINGER EQlJATION G704 1072NUSCHR 
PLE REGRESSICN CODE SCRAP #INPUT EDITOR FOR MULTI 0704 07495CIEMK 

#LP/90 TO SCROL 704 INPUT CONVERTER 0704 0937ERCONV 
A EFFECTIVE ADDRESS SEARCH ROUTINE #MUR 0704 0253MUEAS2 
UTINE #SECOND ORDER D!FFERtl'lTIAL EQUATION sueRo 0704 l073BCCIFF 

#KWIC SORT PROGRAM SECCNO PART 0704 0914NCKSP2 
TIA INTEGRATION #SECCNO, TfilRL, Atn ~ulJRfr LKLtR kuNGt-1\c Uo3AAl~fl 

#FITTING TO SELECTED TERMS OF A GENERAL POLYNOMIAL 0704 1077GC0003 
SCI/ #SELECTIVE DISSEMINATION OF l'lFORMATION I 0704 l3720LSDI 

#SELF LOADING TAPE WRITING ROUTINE 0704 0781Wf10043 
#SELF LOADING TAPE WRITING ROLIT!Nt C704 0781"t<0042 

#SET SENSE LIGHTS 0704 0654AMCHKF 
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#SEQUENTIAL CIRCUIT PROBLEM SOLVll'IG 0704 ll03PKSEQ 
U!ME SERIES OECOMPOSITION AND ADJUSTMENT 0704 0526TVTSDA 
#TIME SERIES DECOMPOSITION AND ADJUSTMENT 0704 0861ERTSDA 

UTTMAN SCALES FOR A SET OF ITEMS. #TO GENERATE G 0704 l337BCGUTS 
#SET SENSE LIGHTS 0704 0654AMCHKF 
#SETCOM/COMBOS 0704 1307BCCOMB 
#SHARE ASSEMBLER 0704 0347UASAP3 
#SHARE CATALOG UPDATER, LISTER, 1401 0704 1224UCSCUL 

RAM TO MAINTAIN THE SHARE LIBRARY ABSTRACTS #A 1401 PROG 0704 ll65PNSLIB 
#DOUBLE PRECISION SIGN COMPATIBILITY 0704 0417PFCSF1 

#SIMPLE CORRELATION PROGRAM 0704 13920SCOR4 
#SIMULATE BASIC 650 COMPUTER WITH 704 0704 0480CE650S 
#SIMULATES INPUT PLUGBOARD Of BASIC 650 C704 0480CE650R 

40/44. #SIMULATES THE 709 INPUT/OUTPUT ON THE 70 0704 1382NCIOSH 
UNALOG SIMULATOR 0704 1555ACDEP1 

#SIMULTANEOUS EQUATIONS SOLi/ER 0704 0962SQSIMQ 
ISIHULTANEOUS EQUATIONS COMPLEX 0704 Oll6CLSME2 

AST SQUARES SOL. Of SIMULTANEOUS EQUATIONS ILE 0704 Oll6CLLSQ3 
#NON-LINEAR SIMULTANEOUS EQUATIONS, REAL 0704 0273CLSME6 

ISIHULTANEOUS EQUATIONS SUBROUTINE 0704 0355GMSIMQ 
ONS SOLi/ER #SIMULTANEOUS PARTIAL DIFFERENTIAL EQUATI 0704 1043JPSRCH 

#SIMULTANEOUS REAL EQUATIONS, DETERMINANT 0704 0116CLSME1 
ORO ANALYSIS Of TWO SIMULTANEOUS RECORDS OF A-- #WAllE REC 0704 0574CSTUKS 

#DOUBLE PRECISION SIN-CDS ROUTINE 0704 09290LDPSC 
tHYPERBOLIC SINE ANO COSINE, FLOATING POINT 0704 0417PFCSH1 

IFN I I SINE-COSINE INTEGRAL SUBROUT !NE 0704 0848ARCSI 1 
#SINGLE OR DOUBLE INTERPOLATION SUBROUTIN 0704 1129AQALL1 
#SINGLE-VALUED ARCTANGENT ROUTINE 0704 0355GMATN1 
ISIX CARD UPPER LOADER 0704 1183GOCOR1 

CHES #SKIPS ONE FILE ON A DECIMAL TAPE ANO PUN 0704 ll44NC146 
D DATA POINTS ISHOOTH ANO DIFFERENTIATE UNEQUALLY SPACE 0704 0331CLSMD3 

#SNG 0704 0704NUC L34 
#LEAST SQUARES SOL. OF SIMULTANEOUS EQUATIONS 0704 0116CLLSQ3 

AMMING SYSTEM I-ALL SOLUTIONS IHATHEHATICAL PROGR 0704 1092RSM1AS 
RATE MATRICES TO BE SOLi/ED BY NU TPll #GENE 0704 lllONUGENl 
FERENTIAL EQUATIONS SOLi/ER IDIF 0704 0825JPDEQ 
ULTANEOUS EQUATIONS SOLi/ER #SIM 0704 0962SQSIHQ 
EAR MATRIX EQUATION SOLVER ILIN 0704 0635RWMATS 

IZER0 1 1'1NIHUH SOLi/ER 0704 1041JPZOHI 
FERENTIAL EQUATIONS SCL\IER ISIMULTANEOUS PARTIAL DIF 0704 1043JPSRCH 
!AL CIRCUIT PROBLEM SOLi/ING #SEQUENT 0704 ll03PKSEQ 

#ALGEBRAIC SORT 0704 1386ANM101 
IPERT SORT PROGRAM 0704 3008GZSORT 
IKWIC SORT PROGRAM FIRST PART 0704 0914NCKSP1 
tlKWIC SORT PROGRAM SECOND PART 0704 0914NCKSP2 

ENERAL LOGICAL CORE SORT SUBROUTINE FOR 32K704 #G 0704 1054BSSEAC 
tPROGRAM TO SORT THE KEY WORDS FROM NC138 0704 ll44NC139 

#REAOS THE SORTED AUTHOR CROSS INDEX TAPE 0704 1144NC145 
IREADS THE SORTED BIBLIOGRAPHY TAPE FROM NC 142 0704 1144NC143 

#READS THE FINAL SORTED BIBLIOGRAPHY TAPE FROM NC 142 0704 ll44NC144 
IREADS THE SORTED KEY WORDS FROM NC 139 0704 1144NC141 

#READS THE FINAL SORTED TAPE FROM NC 139 0704 ll44NC140 
#1/IPP SORTER. 0704 0926TAVIPS 

ISORTS THE BIBLIOGRAPHY TAPE FROM NC 138 0704 ll44NC142 
ERENT I A TE UNEQUALLY SPACED DA TA POINTS #SMOOTH AND 01 FF 0704 033 lCL SMD3 
RATION OF UNEQUALLY SPACED POINTS INUHERICAL INTEG 0704 ll57TU9005 

#POWER DENSITY SPECTRUM 0704 D897AAPDS1 
QUARE N-DIHENSIONAL SPHERE FIT ILEAST S 0704 1387ANE2ll 

#GENERAL LEAST SQUARE CURVE FITTING ROUTINE 0704 0775RWGLSC 
#ARGONNE LEAST SQUARE LEGENDRE POLYNOMIAL FIT 0704 0424ANE201 

#LEAST SQUARE N-DIHENSIONAL SPHERE FIT 0704 1387ANE211 
ILEAST SQUARE POLYNOMIAL FIT I FORTRAN 11/ 0704 0772ANE206 

L PROGRAM FOR LEAST SQUARE POLYNOMIAL FITTING #A GENERA 0704 1264ANE209 
INON-LINEAR LEAST SQUARES 0704 OB370RNLLS 

#LATIN SQUARES ANALYSIS Of VARIANCE 0704 0776RWAV5f 
RS ILEAST SQUARES ESTIMATION Of NONLINEAR PARAMETE 0704 142BDP2135 

#A GENERAL LEAST SQUARES fl TTING PROCEDURE 0704 1076ANE208 
#GENERAL LEAST SQUARES FORTRAN SUBPROGRAM 0704 0635RWGLSQ 

E DIMENSIONAL LEAST SQUARES PROCEDURE. ITHRE 0704 0533CF009l 
ILEAST S!;UARES RATIONAL FUNCTION CURVE FITTING 0704 OB59GSL165 
#LEAST SQUARES SOL. OF SIMULTANEOUS EQUATIONS 0704 0116CLLSQ3 

-RUBIN EQUATIONS OF STATE.. IBENEDICT-WEBB 0704 11871BTEQ2 
#S TDY-3 0704 0704NUCL38 

NAMIC PROPERTIES OF STEAM AND WATER ITHtRHODY 0704 042BGSSTPR 
#STEPWISE MULTIPLE REGRESSION PROCEIJURE 0704 0477ERMPR2 

#DUMP STORAGE, CORE, ORUH 1 ANO TAPES 0704 0420CSDS01 
D PLATES ncuP STRESSES ANO DEFLECTIONS IN THICK, CURVE 0704 0704NUCL53 

#STUDENTS T AT .05 LEVEL 0704 OB370RT005 
ION FOR RELIABILITY STUDIES #MULTI-PURPOSE ESTIMAT 0704 105BWLRELI 
ENVALUE-EIGENVECTOR SUBPROGRAM #FORTRAN 2 EIG 0704 0592NUHLEV 
AST SQUARES FORTRAN SUBPROGRAM IGENERAL LE 0704 0635RWGLSQ 

#704-FORTRAN I I SUBPROGRAM FOR HA TRIX-- 0704 0705MIHOI3 
I NG PT. COWELL /2ND SUM/, RUNGE-KUTT A INTEGRATION •FLOAT 0704 0775RWDE6F 

#TASMIN SUPPORT PACKAGE 0704 1409GSTSMP 
A MIN 2 LEVEL &/OR SWITCHINJ.; l.IKCuil iCO;;~UTAHON or 0704 1104PK!"!H;!4 

IRELATIVIZE SYMBOLIC DECK 0704 0116CLil.EL 
OSTMULTIPLY REAL BY SYHETRIC REAL MATRIX IP 0704 0273CLMMP2 
IGENVECTORS OF REAL SYMMETRIC MATRICES #EIGENVALUES AND E 0704 1029ANF203 
ENVECTORS OF A REAL SYMMETRIC MATRIX #EIGENVALUES ANO EIG 0704 1385ANF202 
ENllECTORS Of A REAL SYMMETRIC MATRIX IEIGENllALUES ANO EIG 0704 06b4ANF202 

VECTORS OF A REAL, SYMMETRIC MATRIX #EIGENVALUES ANO 0704 0460MIHOll 
ES ANO EIGENVECTORS SYMMETRIC MATRIX - Fl IEIGENVALU 0704 0474NUMXEW 

#STUDENTS T AT .05 LEVEL 0704 08370RT005 
AM TO GENERATE 1401 T /P PROG. ON OUTPUT TAPES #704 PROGR 0704 1231 TVTPPR 

HABLE INTERPOLATION 0704 0355GHTAB1 
#RANDOM TABLE LOOKUP SUBROUTINE 0704 0551CSOEV2 

#TABLE READ IN & TABLE LOOKUP, INTERPOLATION SUBROUTINE 0704 0659GCTLU1 
ION SUBROUTINE #TABLE READ IN & TABLE LOOKUP, INTERPOLAT 0704 0659GCTLU1 

AUTHOR CROSS INDEX TAPE #READS THE SORTED 0704 1144NC145 
# ON TAPE 0704 1165PNSLIB 

E FILE ON A DECIMAL TAPE ANO PUNCHES #SKIPS ON 0704 1144NC146 
TS THE BIBLIOGRAPHY TAPE FROM NC l3B ISOR 0704 1144NC142 
OS THE FINAL SORTED TAPE FROM NC 139 #REA 0704 ll44NC140 
SORTED BIBLIOGRAPHY TAPE FROM NC 142 tREADS THE 0704 1144NC143 
SORTED BIBLIOGRAPHY TAPE FROM NC 142 #READS THE FINAL 0704 1144NC144 

#TAPE MANEUVERING ROUTINE. 0704 068BGKTMR1 
tREAD TAPE RECORD %VARIABLE LENGTH- HIXEO MODE 0704 1297RF101 

tBASIC TAPE WRITER PROGRAM GE llERSION 0704 127BBSTWOC 
#SELF LOADING TAPE WRITING ROUTINE 0704 0781WH0043 
#SELF LOADING TAPE WRITING ROUTINE 0704 07BlWH0042 

GE, CORE, ORUM, AND TAPES #OUHP STORA 0704 0420CSDS01 
T/P PROG. ON OUTPUT TAPES 1704 PROGRAM TO GENERATE 1401 0704 1231TVTPPR 

#TASMIN SUPPORT PACKAGE 0704 1409GSTSMP 
#TASHIN SYSTEM 0704 1408GSTSHM 

CURI/ED PLATES #TCUP STRESSES AND DEFLECTIONS IN THICK, 0704 0704NUCL53 
FITTING TO SELECTED TERMS OF A GENERAL POLYNOMIAL # 0704 1077GC0003 
TER #THERMODYNAMIC PROPERTIES Of STEAM ANO WA 0704 0428GSSTPR 

TITLE SYSTEM FILE NO. 

AND OEFLECTICNS IN THICK, CURVED PLATES #TCUP STRESSES 0704 0704NUCL53 
GRATION #SECOND, THIRD, ANO FOURTH ORDER RUNGE-KUTTA INTE 0704 1233AAINT1 
E. #THREE DIMENSIONAL LEAST SQUARES PROCEDUR 0704 0533CF0091 

#TIME SERI ES CECOMPOS IT ION ANO ADJUSTMENT 0704 0526 TVT SDA 
#TIME SERIES DECOMPOSITION ANO ACJUSTMENT 0704 0861ERTSDA 

TO BE SOLVED BY NU TPLl #GENERATE MATRICES 0704 lllONUGENl 
ITRACE INSTRUCTION ALTERATION 0704 1079NOTIA 

A REARRANGE HE NT ANO TRANSFORMATION #OAT 0704 1324 TVDRTR 
tMAD TRANSLATOR ANO ASSOCIATED SUBROUTINES 0704 llOlUMMAD 

#TRANSPORTATION CODE 0704 0726SCXPCD 
AN METHOD #THE TRANSPORTATION PROBLEM, FLOW- OR HUNGARI 0704 0464IBTFL 
04-SAP FLOATING-PT. TRAP MATRIX OIAGONALIZATION-- #7 0704 0705MIHDI2 

IFORHA T TREES PROGRAM 0704 12776 S llOC 
ITHM IBUILO TREES PROGRAM USING MODIFIED MOOR!: ALGOR 0704 1276BS010C 
VALUATOR FOR NEARLY TRIANGULAR MATRICES #DETERMINANT E 0704 0635R~DETN 

#NEARLY TRIANGULARIZATION OF A MATRIX SUBROUTINE 0704 0635RWNTRI 
IMATION FROM DOUBLY TRUNCATION SAMPLES #EST 0704 0878BEMSD1 

#CHEBYSHEll TRUNCATION SYSTEM 0704 lOOBIBCTR 
COL. BIN. ABS. AND TSF. CARDS #ON-LINE LOADER FOR 0704 10120RCBL 
RECORD ANALYSIS OF TWO SIMULTANEOUS RECORDS OF A-- IWAllE 0704 0574CSTUK~ 

H ANO DIFFERENTIATE UNEQUALLY SPACED DATA POINTS tSMOOT 0704 0331CLSM03 
!CAL INTEGRATION OF UNEQUALLY SPACED POINTS #NUMER 0704 1157TU9005 

#EXTREMUM OF UNIMODAL FUNCTIONS OF ONE VARIABLE 0704 0878BEMIMX 
#SHARE CATALOG UPDATER, LISTER, 1401 0704 1224UCSCUL 

AR PROGRAMMING WITH UPPER BOUNDS ON VARIABLES #LINE 0704 0973RSBP01 
#SIX CARO UPPER LOADER 0704 ll83GOC0Rl 

ATRIX EQUATION AX-B USING INTERVAL ARITH #SOLUTION OF M 0704 0880IBSME1 
BUILD TREES PROGRAM USING MODIFIED MOORE ALGORITHM # 0704 1276BS01DC 
PROCESSING LANGUAGE 11 INTERPRETIVE SYSTEM #INFORMATION 0704 1006RSIPL5 
AL FUNCTIONS OF ONE VARIABLE #EXTREMUM OF UNIMOO 0704 0878BEMIMX 

#READ TAPE RECORD :CllARIABLE LENGTH- MIXED HOOE 0704 1297RF101 
#VARIABLE METRIC MINIMIZATION 0704 09bOANZOl3 

ITH UPPER BOUNDS ON VARIABLES #LINEAR PROGRAMMING W 0704 0973RSBP01 
FOR A FUNCTION OF N \/ARI ABLES #MINIHIZAT ION ROUTINE 0704 0804RWMIN 
ONE-WAY ANALYSIS OF VARIANCE #DISTRIBUTION-FREE 0704 1345PQKWAV 
GENERAL ANALYSIS OF VARIANCE # 0704 0776RWAV4F 
SQUARES ANALYSIS OF VARIANCE tLATIN 0704 0776RWAV5F 

#ANALYSIS OF VARIANCE 0704 0421AAANVA 
#FLOATING POINT /N/ VARIATE PROBABILITY INTEGRAL 0704 0794RWNP3F 

#EIGENVALUES ANO VECTORS OF A REAL, SYMMETRIC MATRIX 0704 0460MIHOll 
E WRITER PROGRAM GE llERSION #BASIC TAP 0704 1278BSTWOC 
TAN A/B 1 FORTRAN II llERSION 1 SAP COOED #ARC C704 0603WH0055 

#1/IPP SORTER. 0704 0926TAVIPS 
ERTIES OF STEAM AND WATER #THERMODYNAMIC PROP 0704 0428GSSTPR 

RECORDS OF A-- #WAVE RECORD ANALYSIS OF nm SIMULTANEOUS 0704 0574CSTUKS 
tWEGSTEIN ITERATION 0704 1234AAWEG2 

#KEY WORD IN CONTEXT 0704 0884PKK~IC 
EADS THE SORTED KEY WORDS FROM NC 139 #R 0704 ll44NC 141 
RAM TO SORT THE KEY WORDS FROM NC13B #PROG 0704 ll44NC139 

#BASIC TAPE WRITER PROGRAM GE VERSION 0704 127BBSTWOC 
#SELF LOADING TAPE WRITING ROUTINE 0704 0781WH0042 
#SELF LOADING TAPE WRITING ROUTINE 0704 0781WH0043 
FUNCTIONS JO/X/ANO YO/X/ #BESSEL 0704 0833RWBJYO 
FUNCTION Jl/X/ ANO Yl/X/ #BESSEL 0704 0833RWBJYl 
FUNCTIONS OF ORDER ZERO #BESSEL 0704 0636RWBF2F 

#ZERO, MINIMUM SOLVER 0704 1041JPZOMI 
#ZEROS OF A POLYNOMIAL IN DOUBLE PRECISIO 0704 0766ANC203 
#ZOOM 0704 0704NUCL50 
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#A FREE FORMAT INPUT ROUT !NE 0709 1432MWCNV 
#A GENERAL CUTPUT PROGRAM 0709 0569SE90U2 
#A LEAST S~UARES ITERATICN 0709 O'i34NOLSQ 

L ENTRIE6!AOJCINT OF A MATRIX WITH VARIABLE PRECISION INTEGRA 0709 1474TEMADI 
6'ROOTS OF A PGLYNOMUL /RTSCH/ 0709 1514AYRTS1 

UTINE #A VERBAL - CIGITAL INTEGER CONVERSION RC 0709 1419MoVOIC 
#ABSOLUTE Bl NARY UPPER LC ADER ONE CARC 0709 1102SE90UL 
#ABSCLUTE OCTAL MEMORY DUMP /709 OR 7090/ 0709 1279RL0346 
#ACORESS LOCATION SUBROUTINE 0709 1120ATLOC 

ION INTEGRAL ENTRIE#AOJOINT OF A MATRIX ~dTH VARIABLc PRECIS 0709 1474TEMAOI 
MES Z OR I #ALL ORDERS CF BESSEL FUNCTION J SUB K Tl 0709 0984RWBF7F 

K TIMES Z AND #ALL ORDERS OF THE BESSEL FUNCTICNS Y SUB 0709 0985RWBF8F 
NAL MODEL PORTFOLIO ANALYSIS fDIAGO C709 1452~MDPA 

#SEASONAL ANALYSIS ANC TIME SERIES DECOMPOSITION 0709 1310UCTSDA 
IFLOW CHART ANALYSIS BY BOOLEAN MATRIX MANIPULATION 0709 0824LLFLCA 

#GENERAL PURPOSE ANAL YSl S OF VAR I ANCE PROGRAM 0709 C933NOAIOV 
QUENCY DISTRIBUTION ANALYSIS ON THE 704 AND 709/90 #FRE 0709 1400UCFD 

#RANI - RESPONSE ANALYSIS PROGRAM 0709 1498UQRANI 
UL TIP LE CORRELATION ANALYSIS PROGRAM HORT RAN M 0709 1121NRNRMC 
MSC THERMAL NETWORK ANALYZER PROGRAM.. #L 0109 1295ML THAN 
N CARD OR TAPE /ROW AND/OR COLUMN BINARY/ LOADER #FORTRA 0709 l163MWRCTC 

PURPOSE DATA INPUT AND/OR CONVERSION PROGRAM tGENERAL 0709 1257ATVFRO 
#ANGLE CGNVERTER SUBROUTINE 0709 1437EIANGL 
#APWRC-SYNFAR 0709 07C9NUCL01 

#SCHEDULING WITH ARBITRARY PROF IT FUNCTIONS 0709 1086IBAPF 
#FLOA Tl NG-POI NT ARCFUNC T ION SUBROUT !NE 0709 0893RWAF3F 

SION FLOATING POINT ARCTANGENT SUBROUTINE #DOUBLE PRECI 0709 l148NODPAT 
#AROC ATMOSPHERE OF 1959 0709 0923RWMA4F 
#ARDC MODEL ATMOSPHERE OF 1959 0709 0924RWMA5F 

ILITY -ORDINATE AND AREA #NORMAL PR06AB 0709 1001NA8600 
#FAP ASSEMBLY PRCGRAM 0709 lOHBEFAP 

#ASSEMBLY PROGRAM 0709 0536SE09AP 
#FAP ASSEMBLY PROGRAM 0709 0949WDFAP 

OVERY #PKG. FOR ASYNCRONOUS 1-0 WITH AUTOMATIC ERROR REC 0709 1306SIIOP 
#AROC ATMOSPHERE OF 1959 0709 0923RWMA4F 

#AROC MODEL ATMOSPHERE Of 1959 0709 C924RWMA5F 
#FINITE AUTOCORRELATION MATRIX INVERSION 0709 1425RHT027 

EQUATION SOLVER OF BAND MATRICES ILINEAR 0709 0990RWLE4F 
#SIMULATE THE BASIC 650 ON THE 709. 0709 1303FS650S 

#BASIC 709 1/0 CONVERSION SUBROUTINES 0709 0388GS7 l09 
#BCD MANIPULATIVE SUBROUTINES 0709 1371MW9BCD 

#PRINTER PLOT BCD TEXT GENERATOR FOR FORTRAN OUTPUT 0709 1118URPLOT 
#BCD TO BINARY CONVERSION ROUTINE 0709 1352AEICON 

#All ORDERS OF BESSEL FUNCTION J SUB K TIMES Z OR I 0709 0984RWBF7F 
#ALL ORDERS OF THE BESSEL FUNCTIONS Y SUB K TIMES Z AND 0709 0985RWBFBF 

#BCD TO BINARY CONVERSION ROUTINE 0709 1352AEICON 
OW BINARY TO COLUMN BINARY CONVERTER #SELF-LOADING R 0709 0808GCRCC1 
NIPULATIO#FULL WORD BINARY INTEGER COEFFICIENT POLYNOMIAL MA 0709 1412MWFBPY 

IRELOCATABLE BINARY LOADER 0709 0563SE9RBL 
#RELOCATING BINARY LOADER, LOWER 0709 0563SE9LRL 
fRELOCATING BINARY LOADER, UPPER 0709 0563SE9URL 

#SELF-LOADING ROW BINARY TO COLUMN BINARY CONVERTER 0709 0808GDRCC1 
IABSOLUTE BINARY UPPER LOADER ONE CARD 0709 llll2SE9DUL 

/ROW ANO/OR COLUMN BINARY/ LOADER #FORTRAN CARD OR TAPE 0709 1163MwRCTC 
W CHART ANALYSIS BY BOOLEAN MATRIX MANIPULATION #FLO 0709 0824LLFLCA 

#BUFFERED CARO-INPUT SUBROUTINE 0709 0633WDCRD 
#WDPC BUFFERED 1/0 PACKAGE FOR 7Qq FCRTRAN. 0709 C978WOIOF 

RY UPPER LOADER ONE CARO #ABSOLUTE BINA 0709 1102SE9DUL 
LOADER IFORTRAN CARD OR TAPE /ROW AND/OR COLUMN BINARY/ 0709 ll63MWRCTC 

#CARD TO TAPE SIMULATOR 0709 0605WDCTS 
#BUFFERED CARD-INPUT SUBROUTINE 0709 0633WOCRD 

#CARTESIAN PLOTTER 0709 1511UWD626 
ATION #FLOW CHART ANALYSIS BY BOOLEAN MATRIX MANIPUL 0709 0824LLFLCA 
WORD BINARY INTEGER COEFFICIENT POLYNOMIAL MANIPULATIO#FULL 0709 1412MWFBPY 
OLYNUMIAL WI 111 REAL COEFFICIENTS #ROOTS OF P 0709 0927MAPOLY 
ADING ROW BINARY TO COLUMN BINARY CONVERTER ISHF-LO 0709 0808GDRCC1 
OR TAPE /ROW AND/OR COLUMN BINARY/ LOADER IFORTRAN CARC 0709 1163MWRCTC 
L MANIPULATION ICOMIT-GENERAL PURPOSE LANGUAGE FOR SYMBO 0709 1198M!COMT 
#TAPE DUPLICATE AND COMPARE 0709 0887PPTDAC 

#TAPE COMPARE FOR THE 709 0709 0502RLTC09 
#PRINT CONTROL FOR REPORT GENERATION 0709 1038RWPCRG 

IQD SURGE /709-90 CONVERSION OF 704 SURGE/ 0709 106 3GEQUDE 
E DATA INPUT AND/OR CONVERSION PRGGRAM #GENERAL PURPOS 0709 1257ATVFRO 

#BCD TO BINARY CONVERSION ROUTINE 0709 1352AEICON 
L - DIGITAL INTEGER CONVERSION ROUTINE IA VERBA 0709 1419MWVDIC 

#BASIC 709 1/0 CONVERSION SUBROUTINES 0709 0388GS7I09 
RY TO COLUMN BINARY CONVERTER ISELF-LOAOING ROW BINA 0709 0808GORCC1 

IANGLE CONVERTER SUBROUTINE 0709 1437EIANGL 
FOR TRAN-LOAD! NG TO COPY MEMORY ON TO TAPE #INTERRUPT 0709 ll64MWFOTO 

#FOR TRAN MULTIPLE CORRELA Tl ON ANALYSIS PROGRAM 0709 l 121NRNRMC 
#LEAST SQUARES CURVE-FITTING ROUTINE 0709 0860RWCF 

IJULIAN DATE SUBROUTINE 0709 3003EIJULI 
SIS AND TIME SERIES DECOMPOSITION #SEASONAL ANALY 0709 1310UCTSDA 

#DIAGONAL MODEL PORTFOLIO ANALYSIS 0709 1452UMDPA 
#A VERBAL - DIGITAL INTEGER CONVERSION ROUTINE 0709 1419MWVDIC 

/90 #FREQUENCY DISTRIBUTION ANALYSIS ON THE 704 ANO 709 0709 1400UCFD 
NT SUBROUTINE #DOUBLE PRECISION FLOATING POINT ARCTANGE 0709 ll48NCDPAT 
SINGLE PRECISION TO DOUBLE PRECISION FORTRAN INPUT # 0709 12ClNROICV 

#DOUBLE PRECISION OUTPUT FOR FORTRAN 0709 1202NRDOCV 
ION PROGRAM #DOUBLE PRECISION POLYNOMIAL ROOT EXTRACT 0709 1215AQE73 

ITAPE DUMP 0709 1280RL0350 
SOLUTE OCTAL MEMORY DUMP /709 OR 7090/ tAB 0709 1279RL0346 

#TAPE DUPLICATE ANO COMPARE C709 0887PPTDAC 
#FORECASTING BY ECONOMETRIC SYSTEMS 0709 0963IB9FES 

ISQUOZE TAPE EDITOR 0709 lOOORSEDTl 
#EIGENVALUES BY THE QR TRANSFORM 0709 3006EIQRE I 

PRECISION INTEGRAL ENTRIE#AOJOINT OF A MATRIX WITH VARIABLE 0709 1474TEMADI 
#PERIPHERAL EQUIPMENT SYMBOLIC TRANSLATOR 0709 0961PPPEST 

1-0 WITH AUTOMATIC ERROR RECOVERY #PKG. FOR ASYNCRONOUS 0709 1306SIIOP 
#MODIFICATION TO EXEM ROUTINE 0709 1449AELXM 

#SCOPE ANO MERT - EXTENSIONS TO PERT, PHASE ONE 0709 1599RHSTM1 
JON POLYNOMIAL ROOT EXTRACTION PROGRAM #DOUBLE PRECIS 0709 1215AQE73 

#FAP ASSEMBLY PROGRAM 0709 10.BBEFAP 
#FAP ASSEMBLY PROGRAM 0709 C~49WOFAP 
#FINITE AUTOCORRELATION MATRIX INVERSION 0709 1425RHT027 

#DOUBLE PRECISICN FLOATING POINT ARCTANGENT SUBRCUTINE 0709 ll48NODPAT 
EGRATION #FLOATING POINT OPTIMIZED RUNGE-KUTTA INT 0709 1170ATtl.KSJ 

#FCRTRAN FLOATING POINT RUNGE-KUTTA INTEGRAT!CN 0709 1171ATRKS3 
#FLGAllNG-POINT ARCFUNCTiuN SUBRCuTINE 07C'J 08'J3R•AF3F 

ROUTINE #FLOATING-POINT 709 NATURAL LOGARITHM SUB 0709 0892RoLN3F 
NIPULATJON #FLOW CHART ANALYSIS BY BCGLEAN MATRIX MA 0709 0824LLFLCA 
T OF KILTER NETWORK FLOW ROUTINE ONE llOU 0709 !C84RSOKF1 

#FGRECASTING BY ECONOMETRIC SYSTEMS C709 0963IB9FES 
llA FREE FORMAT INPUT ROUT !NE 0709 !432MoCNV 

RECISIDN OUTPUT FOR FORTRAN #DOUBLt P 0709 12G2NRDOCV 
BINARY/ LCADER #FORTRAN CARO OR TAPE /ROW AND/OR COLUMN 0709 1163MWRCTC 
RATION #FORTRAN FLOATING POINT RUNGE-KUTTA INTEG 0709 1171ATRKS3 
TO OfiUALF PRECISION FORTRAN INPUT #SINGLt PRcCISIGI\ 0709 1201NROICV 

#FORTRAN LOAD/UNLOAD PACKAGE 0709 1133tL9LUP 
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OGRAM #FORTRAN MULTIPLE CORRELATION ANALYSIS PR 0709 ll21NRNRMC 
TEXT GENERATOR FOR FORTRAN OUTPUT fPRINTER PLOT BCD 0709 lll8URPLOT 

#32K FORTRAN PROGRAMMING SYSTEM FOR 7C9/7C90 0709 F0-062 
EGER ARITHMETIC FOR FCRTRAN PROGRAMS #SEPTUPLE PRECISION INT 0709 1415MWSEPT 
1/0 PACKAGE FOR 709 FORTRAN. #WDPC BUFFERED 0709 0978WOIOF 
E IINTt:RRUPT FORTRAN-LOACING TO COPY MEMORY ON TC TAP 0709 ll64MWFOTO 

PRECISION RATIONAL FRACTION PACKAGE #SEPTUPLE 0709 1416MW7PFR 
#INTEGER f. RATIONAL FRACTION POLYNOMIAL MANIPULATIGN PACKAGE 0709 1413MWPOLY 

#A FREE FORMAT INPUT ROUTINE 0709 l432MWCNV 
04 AND 709/90 #FREQUENCY DISTRIBUTION ANALYSIS ON THE 7 0709 1400UCFD 
YNOMIAL MANIPULATIO#FULL WORD BINARY INTEGER COEFFICIENT POL 0709 1412MWFBPY 
TED #GENERALIZED INTERNAL SORT -FORTRAN ORIEN 0709 1249~DSORT 

#GENERALIZED MERGE 0709 SM-067 
FOR 709/7090 #GENERALIZED VARIABLE LENGTH RECORD SORT 0709 ll59MOSORT 

CONTROL FOR REPORT GENERATION #PRINT 0709 1038RWPCRG 
#HCLLERI TH WORD GENERATOR 0709 1219WDHOLR 

#TESTING HYPOTHESIS ROUTINE 0709 1258UwFTH 
ITESTING HYPOTHESIS ROUTINE 0709 1258UW TH 

#BASIC 709 1/0 CONVERSION SUBROUTINES 0709 0388GS7109 
#WDPC BUFFERED 1/0 PACKAGE FOR 709 FORTRAN. 0709 0978WOIDF 

OPERATING SYSTEM - IB MONITOR VERSION •ShARE 0709 PR-063 
fVARIABLE INFORMATION PROCESSING PACKAGE 0709 ll35BWVIPP 

E PRECISION FORTRAN INPUT #SINGLE PRECISION TD OOUBL 0709 1201NRDICV 
ENERAL PURPOSE DATA INPUT AND/DR CONVERSION PROGRAM #G 0709 1257ATVFRD 

#A FREE FORMAT INPUT ROUTINE 0709 l432MWCNV 
AN! PULAT ION PACKAGE#INTEGER f. RATIONAL FRACTION POLYNOMIAL M 0709 1413MWPDL Y 
#SEPTUPLE PRECISION INTEGER ARITHMETIC FOR FORTRAN PROGRAMS 0709 l415MWSEPT 
IO#FULL WORD BINARY INTEGER COEFFICIENT POLYNOMIAL MANIPULAT 0709 1412MWFBPY 
#A VERBAL - DIGITAL INTEGER CONVERSION ROUTINE 0709 1419MWVDIC 

VARIABLE PRECISION INTEGRAL ENTRIE#ADJOINT OF A MATRIX WITH 0709 1474TEMADI 
TIMIZED RUNGE-KUTTA INTEGRATION #FLOATING POINT OP 0709 1170ATRKSJ 
G POINT RUNGE-KUTTA INTEGRATION #FORTRAN FLOATIN 0709 ll71ATRKS3 

#GENERALI ZED INTERNAL SORT -FORTRAN ORIENTED 0709 1249WOSORT 
MATRIX MANIPULATING INTERPRETIVE PROGRAM FOR THE 709 # 0709 0936LLMMIP 

#IPL-V INTERPRETIVE SYSTEM FOR 709/709C 0709 1027RSIPLV 
ON TD TAPE #INTERRUPT FORTRAN-LOADING TO COPY MEMORY 0709 1164MWFOTD 

#INVERSE NORMAL PROBABILITY FUNCTIONS 0709 1002NA86 l0 
OCORRELATION MATRIX INVERSION #FINITE AUT 0709 1425RHT027 

#IPL-V INTERPRETIWE SYSTEM FOR 709/7090 0709 1027RSIPLV 
#A LEAST SQUARES ITERATION 0709 0934NOLSQ 

#SHADOW IV SYSTEM 0709 l401MWSHDW 
Of BESSEL FUNCTION J SUB K TIMES Z OR I IALL ORDERS 0709 0984RWBF7F 

#JJOO SORT 0709 1562NAJJOO 
#JULIAN DATE SUBROUTINE 0709 3003EIJlJLI 

SEL FUNCTIONS Y SUB K TIMES Z AND #ALL ORDERS OF THE BES 0709 0985RWBFBF 
SSEL FUNCTION J SUB K TIMES Z OR I #ALL ORDERS OF BE 0709 0984RWBF7F 

t10UT Of KILTER NETWORK FLOW ROUTINE ONE 0709 1084RSOKF1 
MIT-GENERAL PURPOSE LANGUAGE FOR SYMBOL MANIPULATION MOO 0709 ll98M ICOMT 

#LEAST SQUARES CURVE-FITTING RDUT!Nt 0709 0860RWCF 
#A LEAST SQUARES ITERATION 0709 0934NGL SC 

ENERALIZED VARIABLE LENGTH RECORD SORT FOR 709/7090 l#G 0709 ll59MOSORT 
#LINEAR EQUATION SOLVER OF BAND MATRICES 0709 0990RWLE4F 
#LMSC THERMAL NETWORK ANALYZER PROGRAM.. 0709 1295MLTHAN 

IFORTRAN LOAD/UNLOAD PACKAGE 0709 ll33EL9LUP 
#RELOCATABLE BINARY LOADER 0709 G563SE9RBL 

#TWO MACHINE LCADER 0709 0709RWTML 
DIOR COLUMN BINARY/ LOADER #FORTRAN CARO OR TAPE /ROW AN 0709 ll63M~RCTC 
SOLUTE BINARY UPPER LOADER CNE CARD #AB 0709 1102SE9DUL 

1709-7090 LOADER PACKAGE 0709 1045WDLOAO 
#RELOCATING BINARY LCAOERr LOWER 0709 0563SE9LRL 
#RELOCATING BINARY LOADER, UPPER 0709 0563SE9URL 

IADORESS LOCATION SUBROUTINE 0709 112CATLCC 
G-POINT 709 NATURAL LOGARITHM SUBROUTINE #FLOA TIN 0709 0892RWLN3F 
TING BINARY LCAOER, LOWER IRELOCA 0709 0563SE9LRL 

#TWO P'IACHINE LOADER 0709 0709RWTML 
E 709 l#MATRI X MANIPULA Tl NG INTERPRET! VE PROGRAM FOR TH 0709 0936LLMMI P 
FFICIENT POLYNOMIAL MANIPULATIOIFULL WORD BINARY INTEGER COE 0709 1412MWFBPY 
S BY BOOLEAN MATRIX MANIPULATION #FLOW CHART ANALYSI 0709 0824LLFLCA 
LANGUAGE FOR SY~BCL MANIPULATION #COMIT-GENERAL PURPOSE 0709 ll98MICOMT 
FRACTION POLYNOMIAL MANIPULATION PACKAGEUNTEGER f. RATIONAL 0709 1413MWPOLY 

#BCD MANIPULATIVE SUBROUTINES 0709 1371MW9BCO 
#MATHEMATICAL PROGRAMMING SYSTEM TWO 0709 1037SCM02 

TION SOLVER Of BAND MATRICES #LINEAR EQUA 0709 0990RWLE4F 
ITE AUTOCORRELATION MATRIX INVERSION IFIN 0709 1'125RHT027 

FOR THE 709 IMATRlll MANIPULATING INTERPRET IVE PROGRAM 0709 0936LLMMI P 
ANALYSIS BY BOOLEAN MATRIX MANIPULATION #FLOW CHART 0709 0824LLFLCA 
ENTRI E#AOJOINT Of A MATRIX WITH VARIABLE PRECISION INTEGRAL 0709 1474TEMADI 
RESTART PROGRAM FOR MO SORT I 0709 ll60MOSRST 

#ABSOLUTE, OCTAL MEMORY DUMP /709 OR 7090/ 0709 1279RL0346 
RAN-LOAD! NG TO COPY MEMORY ON TO TAPE #INTERRUPT FORT 0709 ll64MWFO'TO 

#GENERALIZED MERGE 0709 SM-067 
ISCOPE AND MERT - EXTENSIONS TO PERT, PHASE ONE 0709 l599RHSTM1 

IARDC MODEL ATMOSPHERE OF 1959 0709 G924RWMA5F 
#DIAGONAL MODEL PORTFOLIO ANALYSIS C709 l't52LMOPA 

#MOOIFICATION TO EXEM ROUTINE 0709 1'149AELXM 
ERATING SYSTEM - IB MONITOR VERSION #SHARE OP 0709 PR-063 
ATING SYSTEM -SHARE MONITOR VERSION #SHARE OP.ER 0709 PR-064 

#FORTRAN MULTIPLE CORRELATION ANALYSIS PROGRAM 0709 ll21NRNRMC 
#FLOATING-POINT 709 NATURAL LOGARITHM SUBROUTINE 0709 0892RWLN3F 

#LMSC THERMAL NETwORK ANALYZER PROGRAM.. 0709 l295MLTHAN 
#OUT OF KILTER NETWORK FLOW ROUTINE ONE 0709 10b4RSOKF1 

#NORMAL PROBABILITY -ORDINATE ANC AREA 0709 1001NA8600 
IINVERSE NORMAL PROBABILITY FUNCTIONS 0709 1002NA8610 

M TAPE USING SERIAL NUMBERS fUPOATE SYMBOL IC PROC.RA 0709 1009WDSERI 
#ABSOLUTE OCTAL MEMORY DUMP /709 OR 7090/ ' 0709 1279RL0346 

#SHARE OPERATING SYSTEM - IB MONITOR VERSION 0709 PR-063 
ISHARE O'PERATING SYSTEM -SHARE ~ONITOR VERSION 0709 PR-064 

#FLOATING POINT Ol'TIMIZED RUNGE-KUTTA INTEGRATION 0709 ll 70AT.'l.KSJ 
z OR I #ALL ORDERS Of BESSEL FUNCTION J SUB K TIMES 0709 C984RWBF7F 
IMES Z ANO #ALL ORDERS OF THE BESSEL FUNCTIONS Y SUB K T 0709 0985RWBF8f 
ERNAL SORT -FORTRAN ORIENTED #GENERALIZED INT C709 12491.DSGRT 

#OUT OF KILTER NETWORK FLOW ROUTINE ONE 0709 1084RSOKF1 
NERATOR FOR FORTRAN OUTPUT tPRINTER PLOT BCD TEXT GE 0709 lllSURPLOT 

#DOUBLE PRECISION OUTPUT FOR FORTRAN 0709 1202NRDDCV 
#A GENERAL OUTPUT PROGRAM 0709 0569SE90U2 

tGENERAL OUTPUT ROUTINE FOR THE 709 0709 1039RWPRT9 
#PERIPHERAL EQUIPMENT SYMBOLIC TRANSLATOR 0 709 G9olPPPEST 

ERT - EXTENSIONS TO PERT, PHASE ONE #SCOPE AND M 0709 1599RHSTM1 
EXTENSIONS TO PERT, PHASE ONE #SCOPE AN'll MERT - 0709 1599RHSTM1 
ERROR RECOVERY tPKG. FOR ASYNCRONOUS 1-0 WITH AUTO~ATIC 0709 1306SllOP 
UT #PRINTER PLOT BCD TEXT GENERATOR FOR FORTRAN OUTP 0709 lll8URPLOT 

#CARTESIAN PLOTTER 0709 1511UW0626 
#PC! SON C709 0956LCPSN 

#ROOTS OF A POLYNOMIAL /RTSCH/ 0709 1514AYRTS1 
INTEGER COEFFICIENT POLYNOMIAL ~ANIPULATIO#FULL WORD BINARY 0709 l412MwFBPY 
& RATIONAL FRACTION POLYNOMIAL MANIPULATION PACKAGEtlNTEGER 0709 1413MWPOLY 

#DOUBLE PRECISION POLYNOMIAL RGGT EXTRACTION PROGRAM 0709 12l5AQE73 
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TI TU SYSTEM FILE NC. 

#RCCTS OF POLYNOMIAL WITH REAL COEFFIC IEl>TS 0709 C927MAPOLY 
•DI AGGNAL MOOE L PCRTFOLIO ANALYSIS 0709 l4~2uMOPA 

#PRECESSION SUBROUTINE G709 l438EIPREC 
#PP.INT CCNTRCL FOR REPORT GENERATION 0709 l038RWPCRG 

RAN OUTPUT #PRINTER PLOT BCO TEXT GENERATOR FOR FORT 0709 lll8URPLOT 
#TAPE TC PRINTER/PUNCH SIMULATOR C709 065l~CTPS 

•"CRMAL PROBABILITY -OROINATE ANC AREA 0709 l001NA8600 
#INVERSE NORMAL PROBABILITY FUNCTIONS 0709 10G2NA8tl0 

AR I ABLE I NFCRMA T JON PROCESSING PACKAGE #V 0709 ll 35BWV IPP 
LING WITH ARBITRARY PROFIT FUNCTICNS ISCHEOU C709 lOB61BAPF 

#GcNERAL PURPOSE ANALYSIS OF VARIANCE PROGRAM 0709 0933NOANAV 
GRAM #GENERAL PURPOSE DATA INPUT ANC/OR CONVERSION PRO 0709 1257ATVFRO 

#COMIT-GENERAL PURPOSE LANGUAGE FOR SYMBOL MANIPULATION 0709 ll98MICOMT 
I #QO SURGE /709-90 CONVERSION OF 704 SURGE 07C9 1063GEUUDE 
#EIGENVALUES BY THE QR TRANSFORM 0709 3006EIQREI 

#RANI - RESPCNSE ANALYSIS PROGRAM 0709 l498UQRANI 
#SEP TUPLE PRECISION RATIONAL FRACTION PACKAGE 0709 l416MW7PFR 
N PACKAGEMINTEGER & RATIONAL FRACTICN POLYNOMIAL MANIPULATIO 0709 l4l3HWPOLY 

OF POL YNOMJAL Id TH REAL COEFF !Cl ENTS tROOTS 0709 0927MAPOLY 
ZED VARIABLE Lt:NGTH RECORO SORT FOR 709/7090 #GENERALI 0709 ll59MCSORT 
I TH AUTOMATIC ERROR RECOVERY #PKG. FOR ASYNCRONOUS 1-0 W 0709 l306SIJOP 

#RE LGCA TABLE BINARY LOADER 0709 056 3SE9RBL 
#RELOCATING BINARY LOADER, LOWER 0709 0563SE9LRL 
#RELOCATING BINARY LOADER, UPPER 0709 0563SE9URL 

#PRINT CONTROL FOR REPORT GENERATION 0709 l038RWPCRG 
#RANI - RESPONSE ANALYSIS PROGRAM C709 149BUQRANI 

#RESTART PROGRAM FOR MD SORT 0709 ll60MDSRST 
#ROOTS OF A POLYNOMIAL /RTSCH/ 0709 l514AYRTSl 

TS #ROOTS OF POLYNOMIAL WITH REAL COEFFICIEN 0709 0927MAPOLY 
#SELF-LOADING ROW BINARY TO COLUMN BINARY CONVERTER 0709 0808GDRCC1 

ING POINT OPTIMIZED RUNGE-KUTTA INTEGRATION #FLOAT 0709 ll70ATRKSJ 
TRAN FLOAT I NG PO I NT RUNGE-KUTT A INTEGRATION fFOR 0709 ll 71ATRKS3 
NS #SCHEDULING WITH ARBITRARY PROFIT FUNCTIC 0709 l086IBAPF 
SE ONE #SCOPE AND HERT - EXTENSIONS TO PERT, PHA 0709 l599RHS TMl 
OSITION #SEASONAL ANALYSIS AND TIME SERIES OECOMP 0709 l310UCTSDA 

CONVERTER #SELF-LOADING ROW BINARY TO COLUMN BINARY 0709 OBOBGDRCCl 
R FORTRAN PROGRAMS #SEPTUPLE PRECISION INTEGER ARITHMETIC FD 0709 1415MWSEPT 
KAGE fSEPTUPLE PRECISION RATIONAL FRACTION PAC 0709 1416MW7PFR 

PROGRAM TAPE US I NG SERIAL NUMBERS fUPDATE SYMBOLIC 0709 1009wDSER I 
L ANALYSIS ANO Tl ME SERIES DECOMPOSITION ISEASONA 0709 1310UCTSOA 

#SHADOW IV SYSTEM 0709 l401MWSHDW 
JON #SHARE OPERATING SYSTEM - IB MONITOR VERS 0709 PR-063 
RSION #SHARE OPERATING SYSTEM -SHARE MONITOR VE 0709 PR-064 

#SIMULATE THE BASIC 650 ON THE 709. 0709 1303FS650S 
PE TO PRINTER/PUNCH SIMULATOR ITA 0709 0651WDTPS 

#CARD TO TAPE SIMULATOR 0709 0605WDC TS 
TRAN INPUT #SINGLE PRECISION TO DOUBLE PRECISION FOR C709 l201NROICV 

#LINEAR EQUATION SOLVER OF BAND MATRICES 0709 0990RWLE4F 
#JJOO SORT 0709 1562NAJJOO 

TART PROGRAM FOR MD SCRT #RES 0709 ll60MDSRST 
ENERALIZED INTERNAL SORT -FORTRAN ORIENTED llG 0709 l2491NOSORT 
!ABLE LENGTH RECORO SORT FOR 709/7090 #GENERALIZED \/AR 0709 ll59MDSORT 

#SORT 709 0709 SM-066 
#LEAST SQUARES CURVE-FI TT I NG ROUTINE 0709 0860RINCF 

#A LEAST SQUARES ITERATION 0709 09::14NOLSQ 
#SQUOZE TAPE EOI TOR 0709 lOOORSEDTl 

BESSEL FUNCTIONS Y SUB K TIMES Z AND #ALL ORDERS OF THE 0709 0985RWBFBF 
F BESSEL FUNCTION J SUB K TIMES Z OR I #ALL ORDERS 0 0709 09~4RWBF7F 

#QO SURGE /709-90 CONVERSION OF 704 SURGE/ 0709 1063C.EQUDE 
0 CONVERSION OF 704 SURGE/ llQD SURGE /709-9 0709 l063GE!;JUDE 
URPOSE LANGUAGE FOR SYMBOL MANIPULATION #COMIT-GENERAL P 0709 ll98MICOMT 
RS #UPDATE SYMBOL IC PROGRAM TAPE US ING SERI AL NUMBE 0709 1009WDSER I 
ERIPHERAL EQl.JJPMENT SYMBOLIC TRANSLATOR #P 0709 0961PPPEST 
0 COPY MEMORY ON TC TAPE #INTERRUPT FORTRAN-LOADING T 0709 ll64MWFOTO 

#FORTRAN CARO OR TAPE /ROW AND/OR COLUMN BINARY/ LOADER 0709 ll63HWRCTC 
#TAPE COMPARE FOR THE 709 0709 0502RL TC09 
U APE DUMP 0709 l280RL0350 
#TAPE DUPLICATE AND COMPARE 0709 0887PPTDAC 

#SQUOZE TAPE EDITOR 0709 lOOORSEOTl 
#CARO TO TAPE SIMULATOR 0709 0605WDCTS 

#TAPE TO PRINTER/PUNCH SIMULATOR 0709 065UiDTPS 
TE SYMBOLIC PROGRAM TAPE USING SERIAL NUMBERS #UPDA 0709 l009WDSERI 

#TESTING HYPOTHESIS ROUTINE C709 12~8UWFTH 
#TESTING HYPOTHESIS ROUTINE 0709 1258UW TH 

#PRINTER PLOT BCD TEXT GENERATOR FOR FORTRAN OUTPUT 0709 lll8URPLOT 
#LMSC THERMAL NETWORK ANALYZER PROGRAM.. 0709 l295MLTHAN 

ASONAL ANALYSIS AND TIME SERIES DECOMPOSITION fSE 0709 l310UCTSOA 
L FUNCTIONS Y SUB K TIMES Z AND #ALL ORDERS OF THE BESSE 0709 0985RWBF8F 
EL FUNCTION J SUB K TIMES Z OR I #ALL ORDERS Of BESS 0709 0984RWBF7F 
GEN\/ALUES BY THE QR TRANSFORM IE! 0709 3006EIQREI 

EQUIPMENT SYMBOLIC TRANSLATOR fPERIPHERAL 0709 0961PPPEST 
PROGRAMMING SYSTEM TWO #MATHEMATICAL 0709 l037SCM02 

#TWO MACHINE LCAOER C709 0709RWTML 
l NUMBERS #UPDATE SYMBOLIC PROGRAM TAPE USING SERIA 0709 1009WDSERI 
TING BINARY LCADER, UPPER llRELOCA 0709 0563SE9URL 

#ABSOLUTE BINARY UPPER LOADER ONE CARO 0709 l I02SE9DlJL 
MBOLIC PROGRAM TAPE USING SERIAL NUMBERS #UPDATE SY 0709 l009WDSERI 

#UTILITIES 0709 UT-068 
#VARIABLE INFORMATION PROCESSING PACKAGE 0709 ll35BWVIPP 

#GENERALIZED VARIABLE LENGTH RECCRD SGRT FOR 709/7090 0709 1159MOSORT 
#VARIABLE PRECISION ARITHMETIC PACKAGE 0709 l293TEVPAP 

NT OF A MATRIX WITH VARIABLE PRECISION INTEGRAL ENTRIEIADJOI 0709 l474TEMADI 
PURPOSE ANALYSIS OF VARIANCE PROGRAM #GENERAL 0709 0933NOANAV 
INE #A VERBAL - DIGITAL INTEGER CONVERSION ROUT 0709 l419MWVDIC 
SYSTEM - IB MONITOR VERSION #SHARE OPERATING 0709 PR-063 
STEM -SHARE MONITOR VERSION #SHARE OPERATING SY 0709 PR-064 
N. #WDPC BUFFERED 1/0 PACKAGE FOR 709 FORTRA 0709 097BWDIOF 
AL MANJPULATIOllFULL WORD BINARY INTEGER COEFFICIENT POLYNOMI 0709 l412MWFBPY 

#HOLLERITH WORD GENERATOR 0709 1219WDHOLR 
HE BESSEL FUNCTIONS Y SUB K TIMES Z AND #ALL ORDERS OF T 0709 0985RWBF8F 
TI ONS Y SUB K TI MES l AND #ALL ORDERS OF THE BESSEL FUNC 0709 0985RWBF8F 
C TION J SUB K TIMES l OR I #ALL ORDERS OF BESSEL FUN 0709 0984RWBF7F 

7040/7044 KWIC Index 
TITLE SYSTEM FILE NO. 

#BCOL, ARTHRUZ, HCJLOCT 
•BASIC ASSEMBLY PRCGRAM 7040/7044 

#BASIC ASSEMBLY PROGRAM 7040/7044 

7040 l 543HSBOOL 
7040 SP-136 
7040 SP-136 
7040 1543HSBGOL #BCOL, AR TH RUZ, HOLOC T 

BROUTINE FOR SAVING CHAIN TAPES IMAP SU 7040 l596BPABIL 
#COMIT SYSTEM FOR THE 7040/7044 

M 7040/44 #CCMMERCIAL CONVERSION ROUTINE FOR THE JB 
tCOMMERCJAL CCNVERSION ROUTINE FOR THE I BM 7040/44 

#SHARE INTERNAL FORTRAN TRANSLATOR FOR 7040/44 
#BOOL, AR TH RUZ, HOLOCT 

7040 1566MICOM1 
7040 l595XYZPCC 
7040 l 595XYZPCC 
7040 141 OROSFTl 
7040 1543HSBOOL 

#SHARE INTERNAL FORTRAN TRANSLATOR FOR 
#7040/7044 LINEAR PROGRAMMING SYSTEM 

7040/44 7040 l4lOROSFTl 
7040 CO-OBX 

#MAP SUBROUTINE FOR SAVING CHAIN TAPES 
#7040/7044 OPERATING SYSTEM 

7040 l596BPABIL 
7040 PR-150 

#7040/7044 SK OPERATING SYSTEM 
#MAP SUBROUTINE FCR SAVING CHAIN TAPES 

7040 PR-154 

40/44 #SHARE INTERNAL FORTRAN TRANSLATOR FOR 70 
7040 1596BPABIL 
7040 141 OROS FT l 
7040 1519DCC570 
7040 l589EOFAKE 

/44 #SIMULATION OF THE IBM 709/90 ON THE 7040 
tSIMULATION PROGRAM OF THE 7094 

#650 SIMULATOR FCR 7040/7044 
NE FOR SAVING CHAIN TAPES 
RE INTERNAL FORTRAN TRANSLATOR FOR 7040/44 

7040 Sl-141 
#MAP SUBROUTJ 7040 l596BPABIL 

#UTILITY PROGRAMS FOR THE 7040/7044 
#650 SIMULATOR FOR 7040/7044 

#SHA 7040 14lOROSFTl 
7040 UT-142 
7040 SI-141 
7040 l5190CC570 E IBM 709/90 CN THE 7040/44 tSIMULATION OF TH 

TRAN TRANSLATOR FOR 7040/44 #SHARE INTERNAL FOR 7040 1410ROSFTl 
7040 1595XYZPCC 
7040 l566M ICOMl 
7040 Sl-141 

ROUTINE FOR THE IBM 7040/44 #COMMERCIAL CONVERSION 
OM IT SYSTEM FOR THE 7040 /7044 #C 

#650 SIMULATOR FOR 7040/7044 
TY PROGRA"S FCR THE 7040/7044 tUTILI 7040 UT-142 
JC ASSEMBLY PROGRAM 7040/7044 

#7C40/7044 LINEAR PROGRAMMING SYSTEM 
#7040/7044 OPERATING SYSTEI' 

tBAS 7040 SP-136 
7040 CO-OBX 
7040 PR-150 
7040 PR-154 #7040/7044 BK CPERATING SYSTEM 

MU LAT JON CF T~.E I BM 709 /90 ON HE 7040/44 
TION PROGRAM OF THE 7094 

#7040/7044 SK CPERATING SYSTEM 

#SI 7040 1519DCC570 
#SIMULA 7040 l589EOFAKE 

7040 PR-154 
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TITLE SYSTEM FILE NO. 

SNAPKIN AND SNAPKIN A 
EDR TRANSIENTS WITH A IZORCH - THE ANALYSIS OF 
#FORTRAN TANGENT OF A COMPLEX ARGUMENT 

# 7090 NUCL49 
SlMULAT 7090 7090NUCL29 

7090 1312l0TANZ 
N GAMMA FUNCTION OF A COMPLEX ARGUMENT #FOR TRA 7090 1314EOGAMA 

#A FAP CODED SUBPROGRAM 
#A FAP COOED SUBPROGRAM 

AMS #A FAP SUBPROGRAM TO BE USED BY FAP PROGR 
NUCY DEVELOPMENT OF A GENERAL METHOD OF EXPLICIT SOLUTION # 

#A GENERAL PURPOSE ALGEBRAIC COMPILt:R 
IZERC OF A GnEN FUNCTION BEH•EEN TWO POINT!> 
#HRO OF A GIVEN FUNCTION BETWEEN TWO POINTS /SP/ 

# OF A LINEAR DECISICN RULE 
COMPARE A WORD WITH A LIST OF WORCS #IG INDEX - TO 

#COEFFICIENTS OF A REAL POLYNOMIAL FROM ITS ZEROS 
#SIMSCRIPT - A SIMULATION PROGRAMMING LANGUAGE 

WITH #DOB - A TWO DIMENSIONAL REACTOR DIFFUSION CODE 
AND SENSES BITS OF A WORD OR ARRAY #SETS 
INDEX - TO COMPARE A WORD WITH A LIST OF WORDS #IG 

#SIMULATE A 32K 704 ON A 65K 7090 

7090 l 396M I TP!R 
7090 1395~1TME 

7090 l287NUTPD 
7090 NUCL57 
7090 13u8~,IMAO 
7090 1584TYJCPD 
7090 1583TYJCPM 
7090 1576XYZAP~ 

7090 1471 IGJfljQX 
7090 l478TYPOLM 
7090 1544RSSIMS 
7090 7090NUC L30 
709C l 56BNLMS~M 
7090 14711GINCX 
7090 15978C704 

MULATE A 32K 704 ON A 65K 7090 #SI 7090 1597DC704 
#ABSOLlJTE Blf\ARY OCTAL LOADER UPPcR 

E PRECISION PRODUCT ACCUMULATION OF SINGLE PRECI SIGN #DOUBL 
A TURE TO PRESCRIBED ACCURACY #ROMBERG QUAOR 

#ACAMS-MOULTON, RUNGE-KUTTA INTEGRATOR 
#APWRC-GAMICO /GAM ADAPTED TO APWRC/ 

#ADDITIVE SEASONAL ANALYSIS WITH CHARTS 
#ADVANCED SH !ELD CODES 
#AETRA 

TO SAVE INFORMATION AFTER /FPT/ #SYSTEMS ROUTINE 
FI CIENT#COMPUTE THE AGGREGATE PRC CUC TION AND WORK FORCt COEF 

#A IM-6 
#AIMFIRE 
#AIREK 3 
#AIREK-11 
#Al TAINT, TABLE LOOK-UP AND INTERPOLATJO 

#BOOLEAN ALGEBRA MIN !MIZER 
#GENERAL PURPOSE ALGEBRAIC COl'PILER 

#A GENERAL PURPOSE ALGEBRA! C COMP l LER 
1SHARE ALGOL 60 TRANSLATOR 

LEX IBLE DECIMAL AND ALPHABETIC INPUT ROUTINE # IG CECIN - F 
#CYLINDER ANALYSIS 

7090 l 404N!>ABUL 
7090 140CT YCLAP 
7090 l481TYl./UAD 
7090 l354JPMARK 
7090 NUCL36 
7090 l464UCABS 
7090 NUCL55 
7090 7090NUC LO l 
7090 1582TYFPTC 
7090 1576XYZAPW 
7090 709CfljUCL03 
7090 709CNUCL02 
709C NUl.L46 
7090 7090NUCL04 
7090 l439ALTAIN 
7090 ll97LLBAM 
7090 l418Ml"'AD 
7090 1308Mll'AC 
7090 l4i6LRA l 
7090 l469IGOECN 
7090 1335~HCAN 

tZORCH - THE ANALYSIS OF SIMULATEDR TRANSIENTS WITH 
#MURGATROYD ANALYSIS OF THE KINETICS OF THE MSRE 

WEIGHTED REGRESSION ANALYSIS PROGRAM 

A 7090 7090NUCL29 
7090 NUCL62 

# 7090 13361 JWRAP 
NOV CYCLE STABILITY ANALYSIS PROGRAM 

#CAN CYLINDER ANALYSIS PRCGRAM 
#REGRESS! ON ANALYSIS PROGRAM 

#ADDITIVE SEASONAL ANALYSIS WITH CHARTS 

#LIAPU 7090 l 575XYZLCS 
7090 1598WHCAN 
7090 1289SOSNAP 
7090 1464UCABS 

PROGRAMMING OUTPUT ANALYZER 
H ENGLISH SYNTACTIC ANALYZER 

FOR CALCULATION OF ANGLE SETTINGS 

#LINE AR 
#HARVARD MULTIPLE-PAT 

I PROGRAM 
TO THE MULTl-CIMENS 

# 
IONAL #AN APPROXIMATE SOLUTION 
CHEBYSEV POLYNOMIAL APPROXIMATION 

#APWRC /CROSS SECTION LIBRARY/ 
#APWRC-CELCOR 
#APWRC-GAMICO /GAM ACAPTED TO APWRC/ 
#APWRC-SYBURN 

7090 1521ERLPOA 
7090 l549HUESA 
1090 1343ER sea 
7090 1423uMUMAP 
7090 l26GSOCHEE 
7090 NUC L53 
7090 NUl.L46 
7090 NUCL36 
7090 NUCL35 

#APWRC-S YNFAR-02 
I CO /GAM ADAPTED TO APWRC/ 

7090 NUC l54 
#APWRC-GAM 7090 NUCU6 

ATAN-FLOATING POINT ARCTANGENT SUBROUTINE # 7090 15390CATAN 
#ARES-I /A RESONANCE INTEGRAL CODE/ 

UNCTION FUR !.UMPUoX ARl>UMENT #LOG OF THE GAMMA F 
# ARGUMENT 

NCTION OF A COMPLEX ARGUMENT 
ANGENT OF A COMPLEX ARGUMENT 
F COMPLEX ORDER AND ARGUMENT 
F COMPLEX ORDER AND ARGUMENT. 

#FORTRAN GAMMA FU 
#FORTRAN T 

#FORTRAN BESSEL FUNCTIONS 0 
#HANKEL FUNCTION 0 

FUNCTION FOR ORDER 1 
#SETS AND SENSE 

tSU 
1401 SPS PROGRAMS 

10 AND 2/3, COMPLEX ARGUMENT. #HANKEL 
S BITS OF A WORD OR ARRAY 
BROUTINE TO FLIP AN ARRAY 

DE 

#ASSEMBLY ROUT !NE OF 
#GENERALIZED ASSEMBLY SYSTEM 

#OATASS /DATA ASSEMBLY/ SECTION OF LP DECOMPOSITION CO 
#EVALUATES ASYMPTOTIC SERIES FOR NBS HF13 

#ATAN-FLOATING POINT ARCTANGENT SUBROUTIN 
#U.S. STANDARD ATMOSPHERE, 1962 

7090 NUCL43 
7090 1396NuLGAM 
7090 1316ECLEGN 
7090 1314EOGAMA 
7090 1312EOTANZ 
7090 1315EOBESL 
7090 148BNBSHNK 
7090 l489NB ShF 1 
7090 l 56BNLMSEM 
7090 1254NUF LIP 
7090 3002LRL JAR 
7090 1506RSGAS1 
7090 1250SMOASS 
7090 1491Nl!SSP 
7090 1539BCA TAN 
7090 1507LFA 162 

TER SELF-CONSISTENT ATOMIC FIELD 
INETWORK AUTO PLOT /NAP/ 

#HARTREE-FOCK-SLA 7090 1417MLHFSS 

LLY WEIGHTED MOVING AVERAGES#FORECASTING SALES BY EXPONENTIA 
#BAM 

OF VARIANCES #BART, SUBROUTINE FOR TESTING HOMOGENEITY 
D FLOATING POINT TO BCD #FIXED AN 
A FAP SUBPROGRAM TO BE USED BY FAP PROGRAMS # 

#BELL LABS PERMUTATION INDEX PROGRAM 
GUMENT #FORTRAN BESSEL FUNCTIGNS OF COMPLEX ORDER AND AR 
OF A GIVEN FUNCTION BETWEEN TWO POINTS #ZERO 
OF A GIVEN FUNCTION BETWEEN TWO POINTS /SP/ #ZERO 
ON-FORTRAN PRG #BIDIRECTIONAL STEPWISE MULTIPLE REGRESS! 
LINE LOADER FOR ROW BINARY CAROS #DKOO-ONE CARD ON-

NE 
#TRANSMl T BINARY INFORMATION ON TAPE 

#FORTRAN FULL BINARY INT ERGER ARITHMETIC f. CONY. ROUT! 
#ABSOLUTE BINARY OCTAL LOADER UPPER 

#COLUMN BINARY SYMBOLIC SUBROUT !NE LOADER 
tSETS ANO SENSES BITS OF A WORD OR ARRAY 

#FAP FOR fORTRANS BKSP TAPE, REW TAPE, WRITE E-0-F 
#BCOLEAN ALGEBRA MINIMIZER 

-OUTPUT SUBROuT I NE, BUFFERED AND TRAPPED #TAPE INPUT 
IF OR TRAN BUFFERED INPUT /OUTPUT HOLLER ITH 

N #BUFFERED INPUT /OUTPUT PACKAGE FOR FOR TRA 
T !CALI TY SEARCH AND BURNOUT OPTIONS # CR I 

INTEGRATION CODE - CALCULATED SOURCES #CCCl - KERNEL 
#ROCKET - OMNIBUS CALCULATOR KINEMATICS OF TRAJECTORIES 

IFORTRAN I I CALLABLE SORT SYSTEM-GET ANO FILE ROUTIN 
#FORTRAN 11 CALLABLE SORT SYSTEM 

VERSION IJFORTRAN II CALLABLE SORT SYSTEM-BCD TO COLLATOR CON 
#CAN CYLINDER ANALYSIS PROGRAM 

ISTORAGE TO CARD HOLLERITH MOOIFIED 
#DKOO-ONE CARO ON-LINE LOADER FOR ROW BINARY CARDS 

TP/ #CARO TO TAPE SIMULATOR IBSYS SYSTEM /CRD 
ADER FOR ROW BINARY CARDS IOKOO-ONE CARO ON-LINE LO 
ING PROGRAM PACKAGE CCC-3 /14-2 ANO 14-3/ #CCC-3 !>HIELD 
4-2 AND 14-3/ #CCC-3 SHIELDING PROGRAM PACKAGE CCC-3 /1 

#CCC-4 /SHIELDING PROGRAM PACKAGE/ 15-2 
TED SOURCES #CCCI - KERNEL INTEGRATION CODE - CALCULA 
URCES #CCC2 - KERNEL INTEGRATION CODE- INPUT SO 
YLINORICAL GEGMETRY CELL CODE IS SUB 4 C 

# TO NuCLIDE CHAIN EQUATIONS 
HN - COPY AND MERGE CHAIN LINKS PRODUCED BY THE #CPYC 

#CHARACTER HANO LING ROUT I NE GENERATOR 

7090 1550NA2GNA 
7090 l571XYZFRS 
7090 NUCL47 
7090 1463LABAR T 
7090 1434S I ANOT 
7090 12B7NUTPD 
7090 1239BEP IP 
7090 1315EOBESL 
7090 1584TYJCPC 
7090 1583TYJCPM 
7090 1333SCBSMR 
7090 l 5120FDKOO 
7090 1424NUTRAN 
7090 1378MWFBIN 
7090 1404NSABOL 
7090 1285Nl.CBSS 
7090 l 568NUMSEM 
7090 12BBNUPCS 
7090 ll 97LLBAM 
7090 1318BSINOT 
7090 13l~BSBIOH 
7090 13llBSBIOP 
7090 7090NUCL30 
7090 NUCL58 
7090 3001RSROKT 
7090 155BGRGTFL 
7090 1557GRSR T 
7090 l 559GRKGEN 
7090 l 598WHCAN 
7090 l369HSSCHM 
7090 1512DFDKOO 
7090 1572RECDTP 
7090 l 5l2DFOKOO 
7090 NUCL56 
7090 NUCL56 
7C90 NUCL64 
7090 NUCL58 
7090 NUCL59 
7090 7090NUCL18 
7090 NUCL57 
7090 14721GCPCN 
7090 l 529bCMKER 

TITLE SYSTEM FILE NO. 

TPUT ROUTINE #CHA RAC TRON MICROFILM RECORDED PRINTED OU 7090 156 7AMXTPT 
SONAL ANALYSIS WITH CHARTS #AOOITIVE SEA 7090 1464UCABS 

#CHEBYSEV POLYNO~IAL APPROXIMATICN 7090 126C:,OCHEB 
#CLOUD 7090 709GNl,CL05 
#CLUSTERING PRCGRAM 7090 ZOXYOC02 

THOD TRANSPORTATION CODE iSOTRC-DENNIS ME 7090 1328SCTRCO 
LINEAR PROGRAMMING CCOE #PRODUCT FORM 7090 l3791<SMFOR 

RICAL GEOMETRY CELL CCDE #S SUB 4 CYLIND 7090 7090NlJCllB 
OF LP DECOMPOSITICN CODE #OATASS /DATA ASSEMBLY/ SECTICN 7090 125CSMCASS 

KERNEL INTEGRATION CODE - CALCULATED SOURCES #CCC! - 7090 NUCL58 
l REACTOR DIFFUSION CODE WITH #DCB - A TWO DIMENSIONA 7090 7090fljUCL30 

KERNEL INTEGRATION CCDE- INPUT SOURCES #CCC2 - 7090 NUCL59 
RESONANCE INTEGRAL CCOE/ #ARES-1 /A 7090 NUCL43 

#A FAP COOED SUBPROGRAM 7090 13961"11 TMR 
#A FAP CCDED SUBPROGRA~ 7090 13951'1 TME 
I FAP CCDED-7090 7090 1588M.;MLE~ 

OINT TRAP /7090 FAP COOED/ #FLOATING P 7090 1255Nl.FPT 
#ADVANCED SHIELD CODES 7090 NUCL55 

TION ANO WORK FORCE CCEFFICIENT#COMPUTE THE AGGREGATE PROCUC 7090 1576XYZAP~ 
# CCEFFICIENTS AND DOUBLE PRECISIGN INPUT 7090 l364GC0013 
# CCEFFICIENTS AND SINGLE PRECISICN 1/0 7090 1363GC0012 

rs ltROS #COEFFICIENTS OF A REAL POLYNOMIAL FROM I 7090 l47HYPOLM 
SORT SYSTEM-BCD TO CCLLATOR CONVERSION #FORTRAN II CALLABLE 7090 1559GRKGEN 

#CCLUMN B !NARY SYMBOLIC SUBROUTINE LOADER 7090 128 5NlJCBSS 
#CGMB IN-A COMB INA TOR !Al PROGRAM 7090 13 5 7P MCOMB 

#COMB IN-A COMBINATORIAL PROGRAM 7090 13~ 7 PMCOMB 
NS #COMBINED MAXIMIZING, MINIMIZING OPERATIC 7090 1504TYMXMN 
SSING PACKAGE #CCMFORT II - INPUT-OUTPUT AND DATA PROCE 7090 1546NRIOPK 

#JG INDEX - TO CCMPARE A WORD WITH A LIST OF WORDS 7090 14711GINDX 
#RtGRU, CCMPARISON OF SEVERAL REGRESSION LINES 7090 l462LARECR 

L PURPOSE ALGEBRAIC CCMPILER #bENERA 7090 l418MIMAO 
L PURPOSE ALGtBRAIC CCMPILER #A GENERA 7090 1308MIMAD 
ATION OF ST.HE 3 /l COMPONENT/ #EQU 7090 1500S09137 
K FORCE COEFFICl~NT#COMPUTE THE AGGREGATE PROOUC TION ANC WOR 7090 1576XYZAP~ 

#CCNEC 7090 NUCL42 
#CCNFIGURATJCflj FACTORS 1 7090 1455CA2781 
#CONTOUR MAP OF FUNCTION 7090 1331PKMAP 

RAMMED TRANSM!oSJOt. CCt.TROL #SIMlJLATION CF TH IBM 7750 PROG 7090 Sl-946 
TERGER ARITHMETIC f. CCNV. ROUTINE #FORTRAI~ FULL BINARY IN 7090 1378MWFBJflj 
TEM-BCO TO COLLATOR CCNVERSION #FCRTRAN II CALLABLE SORT SYS 7090 1559GRKGEN 
HE ICPYCHN - COPY ANO MERGE CHAIN LINKS PRODUCED BY T 7090 14721GCPCN 
-RAY INTENSITY CATA CORRECTION #PROGRAM FOR X 7090 1342ERLPA 

#PERT CCST 7090 C.P-OlX 
#7090/ 1094 PtR T CCS T 11 7090 CP-02X 

#ERROR CCUNT STORAGE 7090 1528BCFPTC 
UCED BY THE #CPYCHN - COPY AND MERGE CHAIN LINK!> PROD 7090 14721GCPCN 

#CRAM 7090 NU(.L40 
#CR! TICAL PATH AND MANSCHEOULING 7090 1453R08001 

# CRITICALITY SEARCH ANO BURNOUT OPTIONS 7090 7090NUCL30 
#CROC 90 7090 NUC.l41 
#CROCK 7090 NUCL51 

AM #CRYSTALLOGRAPHIC FOURIER SUMMATION PROGR 7090 l344ERFR2 
NUMBERS #CUBE RUOT FOR OOUBLE PRECISION FLOATING 7090 1553TYDQRT 
NUMBERS #CUBE ROOT FOR SINGLE PRECISION FLOATING 7090 1552TYQBRT 
SION SOLuTIONENERAL CUBIC WITH REAL #EXPLICIT DOUBLE PRECI 7090 l364GC0013 
SION SOLllTIONE,;ERAL CUBIC WITH REAL #EXPLICIT DOUBLE PRECI 7090 l363GC0012 

#CURE-3 TAPE VERSION FOR 7090/94 7090 NUCL37 
#PROGRAM CURVES 7090 123618CUR~ 

#CUTTING STOCK I 7090 l485PLLSS1 
#LIAPUNOV CYCLE STABILITY ANALYSIS PROGRAM 7090 l575XYZLCS 

#CYLINDER ANALYSIS 7090 l335WHCAN 
#CAN ~YLINOER ANALY'oio PRCGRAM 7090 l59EWHCAN 

#!> SUB 4 CYLINDRICAL GEOMETRY CELL CODE 7090 7090NUCL18 
OMPOSITION COOE #DATASS /DATA ASSEMBLY/ S~CTION OF LP DEC 7090 1250SMDASS 
N CODE WITH #ODB - A TWO DIMENSIONAL REACTOR DIFFUSIO 7090 7090NUCL30 
IG DECIN - FLEXIBLE DECIMAL ANO ALPHABETIC INPUT ROUTINE # 7090 l4o91GOECN 

#OECRD, DECIMAL READ 7090 l349NA89B6 
INPUT ROUTINE #JG DECIN - FLEXIBLE DECIMAL AND ALPHABETIC 7C90 l4691GDECI'. 

I OF A LINEAR DECISION RULt 7090 1576XYZAP~ 
COMPOSITION #DECOMP /SOL.-UBfAINING/ SECTION OF LP OE 7090 l251SMDCOM 
NING/ SECTION OF LP DECOMPOSITION #OECOMP /SGL.-OBTAI 7090 1251SMOCOM 
MBLY/ SECTION OF LP DECOMPOSITION CODE #DATASS /DATA ASSE 7090 1250SMDASS 

#DECRO, DECIMAL REAO 7090 1349NA8986 
FUNCTION OF CCMPLEX DEGREE AND REAL #FORTRAN LEGENDRE 7090 l316EOLEGN 
# SIMPLIFIED SPACE DEPENDENT KINETICS MODEL 7090 7090NUCL29 
G MANUAL ANO SYSTEM DESCRIPTION #VECTRAN - PROGRAMMJN 7090 1460CA2218 
CIT SOLUTION tNUCY DEVELOPMENT OF A GENERAL METHOD OF EXPLI 7090 NUCL57 

# DEV I A Tl GN ONE 7090 l 360GC0009 
!NE #DFACT-OOUBLE PRECISION FACTORIAL SUBROUT 7090 1541BCDFCT 

#DIATOMIC MOLECULAR INTEGRAL PROGRAM 7090 1591BCDIAT 
DIMENSIONAL REACTOR DIFFUSION CCDE WITH #DOB - A TWO 7090 7090NUCL30 

#THREE DIMENSIONAL LEAST SQUARE FIT 7090 1346ME30LS 
#OCB - A HO DIMENSIONAL REACTOR DIFFUSION CCDE WITH 7090 7090NUCL30 

#DIRECT SEARCH MINIMIZATION 7090 1259APMINS 
#FAP O ISASSEMBL Y PROGRAM 7090 1587CAFDP l 

#DKOI-CUMP DISK TRACKS 7090 15l30FDK01 
# PROGRAM-TABlJLAR DISPLAY PROGRAM 7090 l417MLHFSS 

#MULT !COMPONENT DIS Tl LLATION PRCGRAM 7090 l 579GRDST 
ARY CARDS #DKOO-ONE CARD ON-LINE LOADER FOR ROW BIN 7090 1512DFOKCO 

#DKOl-DUMP OJ SK TRACKS 7090 15l30FDK01 
I f. POISSCN TtRM IN OCUBLE PRECISION #GAMMA /A,X/ GAMMA /A 7090 1299URGAM2 
NE #OCUBLE PREC IS JON ERROR FUNCT JON SUBROUT I 7090 l 565NBSDPE 

#SQUARE ROGT FOR DOUBLE PRtel!>ION fLOATiNG NUMBERS 7090 1554TYDSQT 
#CUBE ROOT FOR DOUBLE PRECISION FLOATING NUMBERS 7090 1553TYDQRT 

# COEFFICIENT!> AND DOUBLE PRECISION INPUT 7090 l364GC0013 
SINGLE PRECISION #DCUBLE PRECl!>JON PRODUCT ACCUMULATION OF 7090 l4dOTYDLAP 

TH REAL tEXPLICI T DOUBLE PRECISION SOL UT I CNENERAL CUB IC w I 7090 1363GCOO 12 
#EXPLICIT DOUBLE PRECISIUN SOLUTICN OF 7090 l366LC0016 
#EXPLICIT OCUBLE PRECISION SOLUTION OF 7090 l365l>C0014 

TH REAL #EXPLICIT OGUBLE PRECISION SOL UT IONENERAL l.UB IC WI 7090 l 364GC0013 
#DOUBLE-PRECISION PROBABILITY INTEGRALS 7090 15l6MIERR1 

#TAPE DUMP 7090 l59C6CTD 
#POST MORTEM DUMP ROUT !NE 7090 156 3ALCR IS 

PE, REW TAPE, wRITE E-0-F #FAP FOR FORTRANS BKSP TA 7090 l288NUPOS 
ETRIC MATRICES #EIGENVALUE-EIGENVECTOR ROUTINE REAL SYMM 7090 1588NUMLEW 
ETRIC MATRICES #EIGENVALUE-EIGENVECTOR ROUTINE RtAL SYMM 7090 l375NUl'ILEW 

#EIGENVALUES OF AN HERMITIAN MATRIX 7090 l3250REGNH 
#UGENVALUES OF COMPLEX MATRICES 7090 14S6i'<GLIG4 
#EIGENVALUES CF REAL MATRICES 7090 1373NuUG3 

RVARD MULTIPLE-PATH tNGLISH SYNTACTIC ANALYZER #HA 7090 1549HULSA 
UTINE LOCATJOfljS ANC ENTRIES AT #LOADING MAP OF SUBRO 1090 l468Sil-'AP 

#CQUIPOISE - 3 7L90 709CM.JCL06 
#t~UIPOISE 3A 7090 7090N~Cl28 
#H1UIPG!St-3-A /c9u NULL38 
#ERRCR COUNT STORAGE 7090 l528bCFPTC 

#INVERSE ERRCR FUNCTION 7090 15.!2NBSERF 
#DOUBLE PRtc.ISICN tRROR FUNCTICN SUBROuTINc 1090 l565NBSCPE 
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Tl TLE SYSTEM FILE NO. 

#MATH ERROR PR ifHOUT 7090 1526BCERPR 
#EVALUATES ASYMPTOTIC SERIES FOR NBS 

#PERT /PROGRAM EVALUATION AND REVIEW TECHNIQUE/ 
HF13 7090 1491NllSSP 

ES #SERIES EVALUATION FOR HANKEL FUNCTION SUBROUTIN 
VERSITY OF MICHIGAN EXEC. SYSTEM FOR IBM 709-7090 #UNI 

# EXEC UT ION T !ME 
CUBIC WITH REAL #EXPLICIT. DOUBLE PRECISION SOLUTIONENERAL 
CUBIC lolTH REAL #EXPLICIT DOUBLE PRECISION SOLUTIONENERAL 

#EXPLICIT DOUBLE PRECISION SOLUTION OF 
#EXPLICIT DOUBL~ PRECISION SOLUT IDN OF 

A GENERAL METHOD CF EXPLICIT SOLUTION #NUCY DEVELOPMENT OF 
#FLOATING POINT EXPONENTIAL SUBROUTINE 

ORECASTING SALES BY EXPONENTIALLY ioEIGHTED MOVING AVERAGES#F 
N FIT TO SUM OF TWO EXPONENT IAlS IL EAST SQ UAR ES Rt:GRESS ID 

#FACT-FACTORIAL SUBROUTINE 

7090 1330WCPERT 
7090 l490NBSHSR 
7090 1368UMUMSY 
7090 1468SIMAP 
7090 1364GC0013 
7090 1363GC0012 
7090 1365LC0014 
7090 l366GC0016 
7090 NUCL57 
7090 1536BCEXP 
7090 1571XYZFRS 
7090 1477TYELS2 
7090 1540BCFACT 

C T-OOUBLE PRECI S!ON FACTORIAL SUBROUTINE 
#CONFIGURATION FACTORS 1 

IDFA 7090 1541BCDFCT 
7090 1455CA2781 

#FAIM 
#A FAP CODED SUBPROGRAM 
#A F AP COOED SUBPROGRAM 
# FAP COOED-7090 

7090 NUCL39 
7090 l395Ml T"4E 
7090 l 396M I TMR 
7090 1588NUMLEO 

NG POINT TRAP /7090 FAP CODED/ IFLOATI 7090 1255NUFPT 

I TE E-0-F 

#FAP DISASSEMBLY PROGRAM 
IFAP FOR FORTRAN S READ TAPE, WRITE TAPE 
#FAP FOR FORTRANS BKSP TAPE, REW TAPE, WR 
#FAP INSTRUCTION SIMULATOR FOR FORTRAN 

T /OUTPUT MACROS FOR FAP PROGRAMMING llNPU 
OGRAM TO BE USED BY FAP PROGRAMS #A FAP SUBPR 
S '#A FAP SUBPROGRAM TO BE USED BY FAP PROGRAM 

#FAR SE 

7090 1567CAFDP1 
7090 1284NUTPB 
7090 1288NUPOS 
7090 1525BCSHFT 
7090 l 530tlCIOMC 
7090 1287NUTPC 
7090 1287NUTPO 
7090 7090NUCL32 

#FARSE-lA 
TATION PROBLEM WITH FEW SHIPPERS 
F-CONSISTENT ATOMIC FIELD 

7090 NUC.L34 
#TRANSPOR 7090 1422UMUMM T 

#IOH INCLUDING FREE FIELD INPUT 
#HAR TREE-FOCK-SLA TER SEL 7090 1417MLHFSS 

7090 1402SIGIOH 
RITE SMASHT LIBRARY FILE #W 
SORT SYSTEM-GET AND FILE ROUTINE #FORTRAN II CALLABLE 

#IG FIND - FORMAT-FREE INPUT USING IGDECIN 
APH SCALE ANO LIMIT FINDER FORTRAN SOURCE LANGUAGE IGR 
SIONAL LEAST SQUARE FIT #THREE DIMEN 

SQUARES REGRESSION FIT TO SUM OF TloO EXPONENTIALS nEAST 
#FIXED ANO FLOATING POINT TO BCD 

/FLOATING POINT GR FIXED POINT/ #SORT ROUTINE 
UTINE #IG OECIN - FLEXIBLE DECIMAL ANO ALPHABETIC INPUT RD 

#SUBROUT !NE TO FLIP AN ARRAY 

7090 l 374RL WL F 
7090 1558GRG TFL 
7090 14731GFIND 
7090 l482J5AMRN 
7090 1346ME 3DL S 
7090 1477TYELS2 
7090 1434S IANOT 
7090 1376BEFIND 
7090 14691 GOECN 
7090 1254NUFL IP 

#ROUND FLOATING ARITHMETIC 
OR DOUBLE PRECISION FLOATING NU~BERS 

IN FORTRAN I I 7090 15U2TYFRNF 
#SQUARt ROOT 7090 1554TYCSQT 

GR SINGLE PRECISICN FLOATING NUMHERS ICUBE ROOT 7090 1552TYQBRT 
OR DOUBLE PREU SJON FLOAT I NG NUMBERS #CUBE ROOT F 7090 1553TYDQRT 

# REAL FLOAT ING POINT 7090 1480 TYIJLAP 
NTEGRAL #FLOATING POINT 

#FLOATING POINT 
#FLOATING POINT 
#FLOAT I NG PO INT 

#RK53 - FORTRAN FLOATING POINT 
#FLOATING POINT 

#FIXED ANO FLOATING POINT 
#FLOATING POINT 

ED SYSTEMS Rui.JTINE, FLOATING POINT 
#FLOATING POINT 

#ROUND FLOATING-POINT 
#FCG 

/NI VARIATE PROBABILITY 
EXPONENT !AL SUBROUT !NE 
MATRIX MULTIPLICATION 
NATURAL LOGARITHM 
RUNGE-KUTT A INTEGRATION 
SQUARE ROOT ROUT !NE. 

I 7090 1364RloNP4F 
7090 1536tlCEXP 
7090 1433SIMMPY 
7090 1535tlCLOG4 
7090 3010ASBBJ l 
7090 l 534tlCROOT 

TO BCD 
TRAP 

7090 l434SIANOT 
7090 1527BCFLPT 

TRAP llMPROV 7090 1581 TYFPT 
TRAP /7090 
NUMBERS 

FAP CODED/ 7090 1255NUFPT 
7090 13?6SD9£16 

PROOUC T ION ANO WORK FORCE COEFF IC I ENT#COMPUTt THE AGGRtGATE 
TEO MOVING AVERAGES#FORECASTING SALES BY EXPONENTIALLY WEIGH 

#FCRM 
#PRODUCT FORM LINEAR PROGRAMMING CODE 

#IG FIND - FORMAT-FREE INPUT USING IGDECIN 
CTION SIMULATOR FOR FORTRAN #FAP INSTRU 
/OUTPUT PACKAGE FOR FCRTRAN #BUFFERED INPUT 
R AND ARGUMENT #FORTRAN BESSEL FUNCTIONS OF COMPLEX ORDE 

#FORTRAN BUFFERED INPUT /OUTPUT HOLLER ITH 
RATION #RK53 - FORTRAN FLOATING POINT RUNGE-Kl.JTTA INTEG 
~ CONV. ROUTINE #FORTRAN FULL BINARY INTERGER ARITHMETIC 

MENT 
#FORTRAN FUNCTION FOR OBTAINING PRIMES 
#FORTRAN GAM~A FUNCTION OF A COMPLEX ARGU 
#FORTRAN GRAPH PLOT 
#FORTRAN HYPERGEOMETRIC FUNCTION 

# FOR FORTRAN II 
VEO SQUARE-ROOT FOR FORTRAN II #IMPRO 
ATING ARITHMETIC IN FORTRAN 11 IROUND FLO 
FILE ROUTINE #FORTRAN 11 CALLABLE SORT SYSTEM-GET AND 
OLLATDR CONVERSION #FORTRAN II CALLABLE SORT SYSTEM-BCD TO C 

THE 7090 
TTA/ 
REE ANO REAL 

#FOR TRAN II CALLABLE: SORT SYSTEM 
#FORTRAN II LIBRARY FUNCTION-EXP 3 
#FORTRAN 11 POST MORTEM 

# FORTRAN II SYSTEM. 
#704 FORTRAN INPUT-OUTPUT LIST SIMULATOR FDR 

#FORTRAN INTEGRATION SUBROUTll'<E /RUNGE-KU 
#FCRTRAN LEGENDRE FUNCTICN OF COMPLEX DEG 
#FCRTRAN LIBRARY MAPPER 

7090 7090NUCL07 
7090 1576XYZAPlo 
7090 1571XYZFRS 
7090 7090NUCL08 
7090 1379RSMFOR 
7090 14731GFIND 
7090 1525BCSHFT 
7090 1311BSBIDP 
7090 1315EOBESL 
7090 l319BSBIOH 
7090 3010ASBBJ1 
7090 1378MWFBIN 
7090 l496BCNEXP 
7090 1314EOGAMA 
7090 l586AMPLOF 
7090 1313EOHYPR 
7090 14691GOECN 
7090 1503TYSQR8 
7090 1502TYFRNF 
7090 1558GRGTFL 
7090 1559GRKGEN 
7090 1557GRSRT 
7090 14991 BM EXP 
7090 1353MIFPM 
7090 14721GCPCN 
7090 1253BSFIOC 
7090 1381SCRNKT 
7090 1316EOLEGN 
7090 l326PNlMAP 

GE FOR USE WITH IB~ FORTRAN MONITCR #MATRIX PACKA 7090 1497BEMAT2 
#32K FORTRAN PROGRAMMING SYSTEM 

#FAP FOR FCRTRAN S READ TAPE, WRITE 
#FCRTRAN SNG 

FOR 70917090 7090 F0-062 
TAPE 7090 1284NUTPB 

LE ANO LIMIT FINDER FORTRAN SOURCE LANGUAGE #GRAPH SCA 
7090 7090NUCL09 
7090 1482J5AMRN 

#FCRTRAN TANGENT OF A COMPLEX ARGUMENT 
#SHARE INTERNAL FORTRAN TRANSLATOR 

7090 1312EOTANZ 
7090 1367HSSIFT 

#FAP FOR FGRTRANS BKSP TAPE, REW TAPE, 
#CRYSTALLOGRAPHIC FOURIER SUMMATICN PROGRAM 

#IOH INCLUDING FREE FIELD INPUT 
#FUGUE 

WR! TE E-0- 7090 1288NUPOS 
7090 1344ERFR2 
7090 1402SIGIOH 
7090 7090NUCL10 

ROUTINE #FORTRAN FULL BINARY INTERGER ARITHMETIC ~ CONV. 7090 1378MlffBIN 
#FOR TRAN 11 LIBRARY FUNCTION-EXP 3 

#GAM-1 
SIGN #GAMMA /A,X/ GAMMA /A/ ~ POISSON TERM IN DOUBLE PRECl 
DOUBLE PRECISION #GAMMA /A,X/ GAMMA /A/ & POISSON TERM IN 

NE 

#INCOMPLETE GAMMA FUNCTl01' 
#LOG OF THE GAMMA FUNCTION FOR COMPLEX ARGUMENT 

#FOR TRAN GAMMA FUNCTION OF A CCMPLEX ARGUMENT 
#SUBROUTINE GAUSS-NON LINEAR REGRESS ION SUBROUT !NE 

#GAUSSIAN OR LOBATTO INTEGRATION SUbROUTI 
#GAUSSIAN PSEUDO RANDOM NUMBER GENERATOR 
#GE-HAPO S-X 
#GENERALIZED ASSEMBLY SYSTEM 
#GENERALIZED INTERNAL SORT 

7090 1499IBMEXP 
7090 7090NUCL 11 
7090 1299URGAM2 
7090 l 299URGAM; 
7090 1547SllNGf 
7090 1398NULGM 
7090 1314EOGAMA 
7090 153 IBCNONL 
7090 l 334JPGAL 
7090 14 79TYRNDG 
7090 7090NUCL31 
7090 1506RSGAS1 
7090 15080RloDST 

S SUB 4 CYLINDRICAL GEOMETRY CELL CODE # 7090 7090NUCL18 
#ZERC OF A GIVEN FUNCTION BETWEEN TWO POINTS 
#ZERO OF A GIVEN FUNCTION BtTWEEN TWO POINTS 

/SP/ 7090 1583TYJCPM 
7090 l584TYJCPD 

Tl TLE SYSTEM FILE NC. 

#GRACE-I 
#GRACE-II 

7090 7090NUCL12 
7090 7090NUCL13 

PROGRAMMING #GRADIENT PRCJECTION METHOD FOR NONLINEAR 7090 1399SDGP90 
#TwENTY GRAND 

#FCR TRAN GRAPH PLOT 
RCE LANGUAGE #GRAPH SCALE AND LIM! T FINDER FORTRAN SOU 

#CHARACTER HANDLING ROUTINE GENERATOR 
OMPLEX ARGUMENT. #HANKEL FUNCTICN FOR ORCER 1/0 ANO 2/3, C 
UMENT. #HANKEL FUNCTION OF COMPLEX ORDER AND ARG 
RIES EVALUATION FOR HANKEL FUNCTION SUBROUTINES #SE 
IC FIELD #HARTREE-FOCK-SLATER SELF-CONSISTENT ATOM 
ANALYZER #HARVARD MULTIPLE-PATH ENGLISH SYNTACTIC 

7090 7090NUCL21 
7090 1586AMPLOF 
7090 l482J 5AMRN 
7090 l 529BCMKER 
7090 1489NBSHF1 
7090 l488NBSHNK 
7090 1490NBSHSR 
7090 1417MLHFSS 
7090 l 549HUESA 
7090 13250REGNH #EIGENVALUES OF AN HERMITIAN MATRIX 

OTIC SERIES FOR NBS HF13 
FFERED INPUT /OUT PUT HCLLER I TH 

#EVALUATES ASYMPT 7090 l491NBSSP 
#FORTRAN BU 7090 1319BSBIOH 

fSTORAGE TO CARO HOLLE:RITH MCDJFIEO 7090 l369HSSCHM 
ROUTINE FOR TESTING HOMOGENEITY OF VARIANCES #BART, SUB 7090 1463LABART 

#HYPERBOLIC TANGENT SUBROUTINE 7090 1537 BCTAN 
7090 1313EOHYPR 
7090 UT-145 
7090 l286NUCPP 

IFORTRAN HYPERGEOMETRIC FUNCTION 
VERSION/.17090/7094 HYPERTAPE UTILITY PROGRAMS /INDEPENDENT 

#7090 1-0 SUBROUTINE 
NTEXT PACKAGE /KWIC I/ 
ND SINGLE PRECISION 1/0 

#1/0 TRAP SUPVSR. 
TILITY SYSTEM UNDER IBSYS 

#7090/7094 IBSYS PROCESSOR 
D TO TAPE SIMULATOR IBSYS SYSTEM /CRDTP/ 

#KEY-WORD-IN-CO 7090 13470LKWIC 
# COEFFICIENTS A 7090 1363GC0012 

7090 13 50J PIOTR 
#U 7090 1487WCUTIL 

7090 PR-130 
ICAR 7090 1572RECDTP 

!C INPUT ROLT!NE #IG DECIN - FLE:XleLE DECIMAL AND ALPHABET 7090 14691GCECN 
N #IG FIND - FORMAT-FREE INPUT USING IGOECI 7090 l473IGFINO 

OF WORDS #IG INDEX - TO COMPARE A ioORO WITH A LIST 7090 l4711GINOX 
#IG SELOEC 7090 14701GSLDC 

AT-FREE INPUT USING IGDECIN #IG FINO - FORM 7090 14731GFIND 
# /FORTRAN 11/ 7090 1477TYELS2 

TEXT PACKAGE. /KolC 11/ #KEY-WORD-IN-CON 7090 13480LKWIC 
SHT /SHARE VERSION 11/ #SMA 7090 1370RLA140 

#IMPROVED SQUARE-ROOT FOR FORTRAN II 7090 1503TYSQR8 
TRAP #IMPROVED SYSTEMS ROUTINE, FLOATING POINT 7090 l581TYFPT 

#IOH INCLUDING FREE FIELD INPUT 7090 1402SIGIOH 
#INCOMPLETE GAMMA FUNCTION 7090 1547SllNGE 

WORDS #IG INDEX - TC COMPARE A WORC WI TH A LIST OF 7090 l4711GINDX 
LL LABS PERMUTATION INDEX PROGRAM #BE 7090 1239BEPIP 
EMS ROUTINE TO SAVE INFORMATION AFTER /FPT/ #SYST 7090 1582TYFPTC 

#TRANSMIT BINARY INFORMATION Cr. TAPE 7090 l424NUTRAN 
NCLUOING FREE FIELD INPUT IIOH I 7090 1402SIGIOH 
NO DOUBLE PRECISION INPUT # COEFFICIENTS A 7090 1364GC0013 
!MAL ANO ALPHABETIC INPUT ROUTINE #IG DECIN - FLEXIBLE DEC 7090 1469IGDECN 

#GENERAL SYMBOLIC INPUT ROUTl,._t /FORTRAN/ 7090 1294MOGSIR 
L INTEGRATION CODE- INPUT SOURCES #CCC2 - KERNE 7090 NUCL59 

FINO - FORMAT-FREE INPUT USING IGOECIN #IG 7090 14731GFIND 
#COMFORT II - INPUT-OUTPUT ANC DATA PROCESSING PACKAGE 7090 1546NRIOPK 

#704 FORTRAN INPUT-OUTPUT LIST SIMULATOR FOR THt 7090 7090 1253BSFIOC 
APPEO #TAPE INPUT-OUTPUT SUBROUTINE, BUFFERED ANO TR 7090 1318BSINOT 

#FORTRAN BUFFERED INPUT /OUTPUT HOLLERITH 7090 1319BSBIOH 
#INPUT /OUTPUT MACROS FOR FAP PRGGRA1'1MING 7090 1530BCIOMC 

IBUFFERED INPUT /OUTPUT PACKAGE FOR FOR TRAN 7090 1311BSB IDP 
#FAP INSTRUCTION SIMULATOR FOR FORTRAN 7090 1525BCSHFT 

#INTEGER PROGRAMMING 2 7090 1191PKIPM2 
#INTEGER PROGRAMMING 3 7090 l190PKIP93 
#INTEGER PROGRAMMING l 7090 1192PKIP91 
#I NTEGt:R PROGRAMMING 3 7090 ll 90PK I PM3 
#INTEGER PROGRAMMING 2. 7090 l191PKIP92 
#INTEGER PROGRAMMING 1 7090 1192PKIPM1 

VARIATE PROBABILITY INTEGRAL #FLOATING POINT /N/ 7090 1384RWNP4F 
ARES-1 /A RESCNANCE INTEGRAL COCE/ # 7090 NUCL43 
#DIATOMIC MGLECUlAR INTEGRAL PROGRAM 7090 l591BCDIAT 

#INTEGRAL TRANSFORMATION FUNCTION 7090 1458NOFTI 
ECISIDN PROBABILITY INTEGRALS #DOUBLE-PR 7090 1516MIERR1 
G POINT RUNGE-KUTTA INTEGRATION #RK53 - FORTRAN FlDATIN 7090 3010ASBBJ1 

#CCC! - KERNEL INTEGRATION CODE - CALCULATED SCURCES 7090 NUCL58 
#CCC2 - KERNEL INTEGRATION CCOE- INPUT SOURCES 7090 NUCL59 

GAUSSIAN OR LOBATTG INTEGRATION SUBROUTINE # 7090 1334JPGAL 
IFCRTRAN INTEGRATION SUBROUTINE /RUNGE-Kl.JTTA/ 7090 1381SCRNKT 

DUL TON, RUNGE-KUTTA INTEGRATOR #ACAMS-M 7090 1354JPMARK 
#PROGRA~ FOR X-RAY INTENSITY DATA CORRECTIGN 7090 1342ERLPA 

FORTRAN FULL BINARY INTERGER ARITHMETIC ~ CO,..V. ROUTINE # 7090 1378MWFBIN 
#SHARE INTERNAL FCRTRAN TRANSLATCR 7090 1367HSSIFT 

#GENERALIZED INTERNAL SORT 7090 15080RWOST 
#MIST /MULTIGROUP INTERNUCLEAR SLAP TRANSPORT/ 7090 7090NUCL27 

LAGRANGE POLYNOMIAL INTERPOLATIO,._ # 7090 1570NULINT 
, TABLE LOOK-UP AND INTERPDLATICN #AL TAINT 7090 1439ALTAIN 

#LINCOLN IPl-V INTERPRETIVE SYSTEM - 709, 7090 7090 1196LLIPLV 
#INVERSE ERROR FUNCTION 7090 l 522NB SERF 

#MATRIX INVERSION /FCRTRAN/ 7090 1533BCINVT 
NEOU#COMPLEX MATRIX INVERSION ANO SOLUTION OF LINEAR SIMULTA 7090 1459GOF1CM 
ONS #MATRIX INVERSION WITH SOLUTION OF LINEAR EQUATI 7090 3011PNLAMI 

#IGH INCi lJOING FR.FF FIELO l~Pl_lf 1i.o.t17<;. Tr.. Tnl-I - ·------- .. 
#LINCOLN IPL-V INTERPRETIVE SYSTEM - 709, 7U90 7090 l196LLIPLV 

#I_, MOO LOADER 7090 12111QMOLD 
EAL POLYNOMIAL FROM I TS ZEROS #COE FF IC !ENT' CF A R 7090 1478TYPOLM 

RCES 

#JCLO PLOTTING SYSTEM 7090 1556LRJOLO 
#MULTIPLE K-STATISTICS 7090 1548UMKAY 

ICCC2 - KERNEL INTEGRATION COCE- INPUT SOURCES 7090 NUCL59 
#CCCl - KERNEL INTEGRATICN COCE - CALCULATED SOU 7090 NUCL58 

#KEY-WORD-IN-CCNTEXT PACKAGE /KWIC II 7090 13470LKlolC 
#KEY-WORD-IN-CCNTcXT PACKAGE. /KWIC II/ 7090 13480LKlolC 

OMNIBUS CALCULATOR KINEMATICS CF TRAJECTORIES #ROCKET - 7090 3001RSROKT 
JED SPACE DEPtNDENT KINETICS MODEL # SIMPLIF 7090 709CNUCL29 
OYD ANALYSIS OF THE KINETICS OF THE MSRE #Ml.JRGATR 7090 NUCL62 

#BELL LABS PERMUTATION INDEX PROGRAM 7090 1239bEPIP 
#LAGRANGE POLYNOMIAL INTERPOLATION 7090 1570NULINT 

ULATION PROGRAMMING LANGUAGE #SIMSCRIPT - A SIM 7090 1544RSSIMS 
NDER FORTRAN SOURCE LANGUAGE #GRAPH SCALE ANO LIMIT Fl 7090 1482J5AMRN 

#THREE OIMENSICNAL LEAST SQUARE FIT 7090 134cME3DLS 
fGtNERAL LE:AST SQUARES PROGRAM 7090 1292SIGLSP 

WO EXPONENTIALS #LEAST SQUARES REGRESSION FIT TO SUM OF T 7090 1477TYELS2 

REAL 
M 

#SUPER LEAST-SQUARES PROGRAM 7090 1435SISLSQ 
#FORTRAN LEGE1'DRE FUNCTICN OF COMPLEX DEGREc AND 7090 1316c0LEGN 

#LIAPUNOV CYCLE STABILITY ANALYSIS PROGRA 7090 1575XYZLCS 
#•RITE SMASHT LIBRARY FILE 7090 1374RL•LF 

#FORTRAN 11 LIBRARY FUNCTION-EXP 3 7090 14991BMEXP 
#FORTRAN LIBRARY MAPPER 7090 1326PNLMAP 

PwRC /CROSS StCTION LIBRARY/ #A 7090 NUCL53 
#GRAPH SCALE AND LIMIT FINDER FORTRAN SOURCE LANGUJILE 7090 1482J5AMRN 

7090 #LINCOLN IPL-V INTERPREThE SYSTEM - 709, 7090 1196LLIPLV 
#M-3 LINEAR ANO SEPARABLE PROGRAMMING SYSTEM 7090 1476SCM3BB 

# OF A LINEAR CECISICN RULE 7090 1576XYZAPW 
ON WITH SCLUTION OF LINEAR EQUATIGNS #MATRIX INVERSI 709'?_.3011PNLAMI 



TITLE SYSTEM FILE NO. 

#PROOUC T FORM LINEAR PROGRAMMING COCE 7090 1379RSMFOR 
#LINEAR PROGRAMMING OUTPUT ANALYZER 7090 1521ERLPOA 

SCROL #LINEAR PROGRAMMING SYSTEM -SUCCESSGR TO 7090 13001KLP90 
UBROUTINE GAUSS-NON LINEAR REGRESSION SUBROUTINE #S 7090 l531BCNONL 
ION ANO SOLUTION OF LINEAR SIMULTANEOU#COMPLEX MATRIX INVERS 7090 1459GOF1CM 

#LINEAR SURFACE MINIMIZATION ROUTINE 7090 1551NUSCOP 
SEVERAL REGRESSION LINES #REGRET, COMPARISON OF 7090 l462LAREGR 

OPY ANO MERGE CHAIN LINKS PRODUCED BY THE #CPYCHN - C 7090 14721GCPCN 
MPARt: A WORD w!TH A LIST OF WORDS #IG INDEX - TO CO 7090 14711GINDX 
ORTRAN INPUT-CUTPUT LIST SIMULATOR FOR THE 7090 M704 F 7090 1253BSFIOC 

llQ HOD LOADER 7090 12111QMDLD 
#SOS PROGRAM LOADER 7090 12291QCSOS 

SYMBOLIC SUBROUTINE LOADER #COLUMN BINARY 7090 1285NUCBSS 
00-0NE CARO ON-LINE LOADER FOR ROw BINARY CARDS #DK 7090 1512DFDKOO 
SOLUTE BINARY OCTAL LCADER UPPER #AB 7090 1404NSABOL 
ENTRIES AT #LOADING HAP OF SUBROUTINE LOCATIONS AND 7090 1468SIMAP 

#GAUSSIAN OR LOBATTO INTEGRATION SUBROUTINE 7090 l334JPGAL 
G HAP OF SUBROUTINE LOCATIONS AND ENTRIES AT #LOACIN 7090 1468SIMAP 
GUMENT #LOG OF THE GAMMA FUNCTION FOR COMPLEX AR 7090 1398NULGAM 
ATING POINT NATURAL LOGARITHM #FLO 7090 1535BCLOG4 

#AL TAINT, TABLE LOOK-UP ANO INTERPOLATIQN 7090 1439ALTAIN 
HABLE LOOKUP SUBROUTINE, TLU 7090 l351NA8987 

TAIN!t;G/ SECTION OF LP DECOMPOSITION oOECOMP iSOL.-OB 7090 12515MOCOM 
SSEMBLY/ SECTION OF LP DECOMPOSITION CODE #DATASS /DATA A 7090 1250SMDASS 
TEM #M-3 LINEAR ANC SEPARABLE PROGRAMMING SYS 7090 1476SCM3BB 

#INPUT/OUTPUT MACROS FOR FAP PROGRAMMING 7090 1530BCIOMC 
#CRITICAL PATH AND MANSCHEOULING 7090 1453R08001 

CTRAN - PROGRAMMING MANUAL ANO SYSTEM DESCRIPTION #VE 7090 1460CA2218 
#CONTOUR MAP OF FUNCTION 7090 1331Pl<MAP 

AT #LOADING MAP OF SUBROUTINE LOCATIONS ANO ENTRIES 7090 1468SIMAP 
#FORTRAN LIBRARY MAPPER 7090 1326PNU1AP 

#MATH ERROR PRINTOUT 1090 1526BCERPR 
EIGENVALUES OF REAL MATRICES # 7090 1373NUEIG3 
ENVALUES OF COMPLEX MATRICES #EIG 7090 1456NUEIG4 
TINE REAL SYMMETRIC MATRICES #EIGENVALUE-EIGENVECTOR ROU 7090 1588NUMLEw 
TINE REAL SYMMETRIC MATRICES #EIGENVALUE-EIGENVECTOR ROU 7090 1375NUMLEw 
UES OF AN HERMITIAN MATRIX IEIGENVAL 7090 13250REGNH 

#MATRIX INVERSION /FORTRAN/ 7090 l533BCINVT 
SIMULTANEOU#COMPLEX MATRIX INVERSION ANG SOLUTION Of LINEAR 7090 1459GOF1CM 

EQUATIONS #MATRIX INVERSION WITH SOLUTION Of LINEAR 7090 3011PNLAMI 
#FLOATING POINT MATRIX MULTIPLICATION 7090 1433S!MMPY 

MONITOR #MATRIX PACKAGE FOR USE WITH IBM FORTRAN 7090 1497BEMAT2 
#COMBINED MAXIMIZING, MINIMIZING OPERATIONS 7090 l504TYMXMN 

NERATOR NORMAL WITH MEAN ZERO AND STANDARD #RANDOM NUMBER GE 7090 1360GC0009 
#WORK MEASUREMENT SAMPLING 7090 l 593XY ZWOM 

#CPYCHN - COPY AND MERGE CHAIN LINKS PRODUCED BY THE 7090 14721GCPCN 
#UNI VERS !TY OF Ml CHI GAN EXEC. SYSTEM FOR IBM 709-7090 7090 l 368UHUMS Y 

#CHAR AC TRON MICROFILM RECCROED PRINTED OUTPUT ROUT IN 7090 l567AMXTPT 
#DIRECT SEARCH MINIMIZATION 7090 1259APMINS 

#LINEAR SURFACE MINIMIZATION ROUTINE 7090 1551NUSCOP 
#BOOLEAN ALc,EBRA MINIMIZER 7090 ll97LLBAM 

OMBINED MAXIMIZING, MINIMIZING CPERATIONS #C 7090 1504TYMXHN 
PORT/ #MIST /MULTIGROUP INTERNUCLEAR SLAP TRANS 7090 7090NUCL27 

#IQ HOD LOADER 7090 12111QHDLD 
DEPENDENT KINETICS MCOEL # SIMPLIFIED SPACE 7090 7090NUCL29 

E TO CARD HOLLERITH MODIFIED ISTORAG 7090 l3b9HSSCHM 
#DIATCMIC MOLECULAR INTEGRAL PROGRAM 7090 1591BCCIAT 

SE WITH IBM FORTRAN MONITOR #MATRIX PACKAGE FOR U 7090 1497BEMAT2 
#ONE PHASE MCNITOR SYSTEM 7090 1094Bl':SYS3 

#FORTRAN I I POST MORTEM 7090 1353M!FPM 
#PUST MORTtM DUHP ROUTINE 7090 l5b3ALCRIS 

ONENTIALLY WEIGHTED MOVING AVERAGES#FORECASTING SALES BY EXP 7090 1571XYZFRS 
THE KINETICS OF THE MSRE llMURGATROYO ANALYSIS OF 7090 NUCL62 
ATE SOLUTION TO THE MUL Tl-DIMENSICNAL #AN APPROX IM 7090 1423UMUMAP 

#MULTICOMPONENT DISTILLATION PROGRAM 7090 1579GRCST 
#MULTIPLE K-STATISTICS 7090 154BUHKAY 

IRECTIONAL STEPWISE MULTIPLE REGRESSION-FORTRAN PRG #BID 7090 1333SCBSMR 
#HARVARD MULTIPLE-PATH ENGLISH SYt.TACTIC ANALYZER 7090 1549HUESA 

DATING POINT MATRIX HULTIPLICATION #FL 7090 1433SIMMPY 
#MULTIPLY-PRECISE ROUTINE 7090 1494BCKOMO 

HE HSRE #HURGATROYO ANALYSIS OF THE KINETICS OF T 7090 NUCL62 
#FLOATING PO I NT NA TUR AL LOGARITHM 7090 153 5BCLOG4 

YMPTOTIC SERIES FOR NBS Hfl3 #EVALUATES AS 7090 l491NBSSP 
#NBS ZPK COMPLEX ARITHMETIC PACKAGE 7090 1493NBSZPK 
#NETWORK AUTO PLOT /NAP/ 7090 l 550NA2GNA 

OJECTION METHOD FOR NONLINEAR PROGRAMMING #GRADIENT PR 7090 l399SDGP9C 
IRANDOM NORMAL NUMBER GENERATOR SUBPROGRAM 7090 1461BARNNG 

OM NUMBER GENERATOR NORMAL WITH MEAN ZERO AND STANDARD #RAND 7090 1360GC0009 
# TO NUCLIDE CHA IN EQUATIONS 7090 NUCL 5 7 

EXPLICIT SOLUTION #NUCY DEVELOPMENT OF A GENERAL METHOD OF 7090 NUCL57 
SSIAN PSEUDO RANDOM NUMBER GENERATOR #GAU 7090 1479TYRNDG 
ND STANDARD #RANDOM NUMBER GENERATOR NORMAL WITH MEAN ZERO A 7090 1360GC0009 

#RANDOM NORMAL NUMBER GENERATOR SUBPROGRAM 7090 1461BARNNG 
#RANDOM NUMBER GENERATOR UNIFORM ON 0 TO 1 7090 1359GC0008 

OUND FLOATING-POINT NUMBERS #R 7090 135bSD9216 
PRECISION FLOATING NUMBERS #CUBE ROOT FOR COUBLE 7090 1553TYOQRT 
PRECISION FLOATING NUMBERS #CUBE ROOT FCR !>INGLE 7090 1552TYQBRT 
PRECISION FLOATING NUMBERS #S,UARE ROOT FOR DOUBLE 7090 1554TYOSQT 

ORTRAN FUNCTION FOR OBTAINING PRIMES #F 7090 1496BCNEXP 
PROGRAM TO READ OUT OCTAL DATA FROM ROM FCR REINITIALIZATIO# 7090 1361GC0010 
#PROGRA,... TO P.EAD IN OCTAL DATA TC ROM FOR REINlTIALllATION 1090 1362GC0011 

#ABSOLUTE BINARY OCTAL LOADER UPPER 7090 1404NSABOL 
DRIES #ROCKET - OMNIBUS CALCULATOR KINEMATICS OF TRAJECT 7090 3001RSROKT 

#OKOO-ONE CARD ON-LINE LOADER FOR ROW BINARY CARDS 7090 1512DFOKOO 
IMIZING, MINIMIZING OPERATIONS #COMBINED MAX 7090 1504TYMXMN 

SEARCH ANO BuRNOUT OPTIONS # CRITICALITY 7090 7090NUCL30 
#ORDER 7090 14b6BCOROR 

UNCTIONS CF COMPLEX ORDER AND ARGUMENT #FORTRAN BESSEL F 7090 1315EDBE$L 
FUNCTION Of COMPLEX ORDER AND ARGUMENT. #HANKEL 7090 l488NBSHNK 
HANKEL FUNCTION FOR ORDER 1/0 Ar.C 2/3, COMPLt:X ARGUMENT. # 7090 1489NBSHF1 
TIO#PROGRAM TO READ OUT OCTAL DATA FROM ROM FOR REINITIALIZA 7090 1361GCOC10 
llLINEAR PROGRAMMING OUTPUT ANALYZER 7090 152lERLPOA 
LM RECORDED PRINTED OUTPUT ROUTINE #CHARACTRON MICROFI 7090 1567AHXTPT 

/SHI EL DING PROGRAM PACKAGE/ 15-2 #CCC-4 7090 NUCL64 
#CRIT !CAL PA TH AND MANSCHEDULI NG 7090 l453R08001 

#BELL LABS PERMUTATION INDEX PROGRAM 7090 1239BEPIP 
#PERT 7090 7090NUC L 14 

N !QUE/ #PERT /PROGRAM EVALUATION ANO REVIEW TECH 7090 1330wCPERT 
#PERT COST 7090 CP-ClX 

#7C9C/7094 PERT COST 11 7090 CP-CLX 
#PER TUR BA TOR GENERATOR 7090 1421GPL3PG 

#ONE PHASE MON! TCR sn ftM lu9u 10cl4bcSY:d 
#FORTRAN GRAPH PLOT 7090 l 586AMPLOF 

#NETWORK AUTO PLOT /NAP/ 7090 1550NA2GNA 
#PLOT ROUTINE FuR THE: 1090. 7090 1332PKPLOT 
#PLOTTING RGUTINE: 7090 156llJRTBN 

#GENERAL PuRPDSE PLOTT I NG SlJBROUT !NE 7090 1495UMMPL T 
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#JOLO PLOTT ING SYSTEM 7090 l 556LRJOLO 
TING POINT OR FIXED POINT/ #SORT ROUTINE /FLOA 7090 137bBEFINC 
UNCTION BETWEEN TWO POINTS #ZERO OF A GIVEN F 7090 1584TYJCPD 
UNCTION BETwEEN TWO PCINTS /SP/ #ZERO OF A GIVEN F 7090 1583TYJCPM 
A /A,X/ GAMMA /A/ & PCISSON TER~. IN DOUBLE PRECISION #GAMM 7090 1299URGAM2 

fCHEBYSEV POLYNOMIAL APPROXIMATION 7090 1260SOCHEB 
FFICIENTS OF A REAL POLYNOMIAL FROM ITS ZEROS #COE 7090 1478TYPOLM 

#LAGRANGE PCL YNOMI AL INTERPOL A Tl ON 7090 1570NULIN T 
#PCRTFOLIO SELECTION PROGRAM 7090 FI-03X 

#FORTRAN II POST MORTEM 7090 1353MIFPM 
#POST MORTEM DUMP ROUTINE 7090 15b3ALCRI S 
#PCWER SERIES PACKAGE 7090 l569NUPOWR 
#PREP 7090 7090NUCL33 

MBERG QUADRATURE TO PRESCRIBED ACCURACY #RO 7090 1481TYl./UAD 
REGRESSION-FORTRAN PRG #BIDIRECTIOl<AL STEPWISE MULTIPLE 7090 1333SCBSMR 

CTION FOR OBTAINING PRIMES #FORTRAN FUN 7090 1496BCNEXP 
MICROFILM RECORDED PRINTED OUTPUT ROUTINE #CHARACTRON 7090 1567AMXTPT 

#MATH ERROR PRINTOUT 7090 1526BCERPR 
#DOUBLE-PRECISION PROBABILITY INTEGRALS 7090 1516Ml ERRl 

G POINT /N/ VARIATE PRCBABILITY INTEGRAL llFLOATIN 7090 l3d4RWNP4F 
# TRANSPORTATION PROBLEM 7090 1423\JMU~AP 

TRAVELING SALESMAN PROBLEM PROGRAM #THF 7090 cn-05X 
#TRANSPORTATION PROBLEM WITH FEW SHIPPERS 7090 1422UMUMMT 

PUT-OUTPUT ANC DATA PROCESSING PACKAGE #COMFORT II - IN 7090 1546NRIOPK 
#7090/7094 IBSYS PROCESSOR 7090 PR-130 

D MERGE CHAIN LINKS PRODUCED BY THE #CPYCHN - COPY AN 7090 14721GCPCN 
#DOUBLE PRECISION PRODUCT ACCUMULATION OF SINGLE PRECISION 7090 148CTYOLAP 

#PRODUCT FORM LINEAR PROGRAMM!Nb CODE 7090 1379RSMFOR 
MPUTE THE AGGREGATE PRODUCTION ANO WORK FORCE COEFFICIENT#CO 7090 1576XYZAPw 

# PROGRAM-TABULAR DISPLAY PROGRAM 7090 14l 7MLHFSS 
ION OF THE IBM 7750 PROGRAMMED TRANSMISSION CONTROL #SIMULAT 7090 SI-946 
ING #GRADIENT PROJECTION METHOD FCR NONLINEAR PRDGRAMM 7090 1399SDGP90 

#GAUSSIAN PSEUDO RANDOM NUMBER GENERATOR 7090 1479TYRNDG 
fGENERAL PURPOSE ALGEBRA IC COMPILER 7090 141 SM I MAC 

#A GENERAL PURPOSE ALGEBRAIC COMPILER 7090 1308MIMAD 
#GENERAL PURPOSE PLOTT ING SUBROUT !NE 7090 1495UMMPL T 
#GENERAL PURPOSE SYSTEMS SIMULATOR II 7090 CS-l3X 
#GENERAL PURPOSE SYSTEMS SIMULATOR 7090 CS-05X 
#ROMBERG QUADRATURE TO PRESCRIBED ACCURACY 7090 1481TYQUAD 

#QUICKIE 7090 NUCL50 
#RANDOM NORMAL NUMBER GENt:RAT OR SUBPROGRA 7090 1461BARNNG 

ZERO AND STANDARD #RANDOM NUMBER GENERATOR NCRMAL WI lh MEAN 7090 1360GC0009 
1 #RANDOM NUMBER GENERATOR UNIFORM ON 0 TO 7090 1359GCOOOB 

#GAUSSIAN PSEUDO RANDOM NUMBER GENERATOR 7090 1479TYRNDG 
#RATRAP 7090 NUCLb3 

OUT OCTAL DATA FROM ROM FOR REINITIALIZATIO#PROGRAM TO READ 7090 1361GCOC10 
AO IN OCTAL DATA TO ROM FOR REINITIALIZATION #PROGRAM TG RE 7090 1362GCOO!l 
- A T•O DIMEN'>IONAL REACTOR DIFFUSION CCCE WITM #DOB 7090 7090NUCL30 

#OECRO, Dt:CIMAL READ 7090 1349NA8S86 
ZATION #PROGRAI' TO READ IN OCTAL DATA TO RCM FOR REINITIALI 7090 1362GCCC11 
ALIZATIO#PROGRAM TO READ OUT DC TAL DATA FROM ROM FOR Rt!NITI 7090 1361GC0010 

#FAP FOR FORTRAN S READ TAPE, WRITE TAPE 7090 1284NUTPB 
COMPLEX OEGRH ANC REAL MFCRTRAN LEGENCRE FUNCTION OF 7090 1316EOLEGN 

ONENERAL CUBIC WITH REAL IEXPLICIT DOLBLE PRECISION SOLUTI 7090 1364GC0013 
ONENERAL CUBIC WITH REAL #EXPLICIT DOUBLE PRECISION !>CLUTI 7090 1363GC0012 

# REAL FLDAT!Nb POINT 7090 1480TYDLAP 
#EIGENVALUES OF REAL MATRICES 7090 1373NUEIG3 

#COEFFICIENTS OF A REAL POLYNOMIAL FROM ITS ZEROS 7090 1478TYPOLM 
EIGENVECTOR ROUTINE REAL SYMMETRIC MATRICES #EIGENVALUE- 7090 15B8NUMLEw 
fJGEN\/ECTCR RGUTINl RE:AL '>YMl'.ETR!C ~ATRICE'• llFIGEN\/ALl;E- /U9ic 1315NL~rLEn 

HARACTRON MICROFILM RECORDED PRINTED OUTPUT ROUT !NE #C 7090 1567AMXTPT 
lwEIGHTED REGRESSION ANALYSIS PROGRAM 7090 1336TJWRAP 

#REGRESSION ANALYSIS PROGRAM 7090 12B9SOSNAP 
S #LEAST S~UARES REbRESSION FIT TO SUM OF TWO EXPONENTIAL 7090 l477TYELS2 
MPARISON OF SEVERAL REGRESSION LINES #REGRET, CO 7090 1462LAREGR 
NE GAUSS-NON LINEAR REGRESSION SUBROUTINE #SUtlROUTI 7090 1531BCNCNL 
L STEPWISE MULTIPLE REGRESSION-FORTRAN PRG #BIDIRECTIONA 7090 1333SCBSMR 

LINES #RtGRET, COMPARISON OF SEVERAL REGRESSION 7090 l462LAREGR 
L DATA FROM ROM FOR REINITIALIZATIO#PROGRAM TO READ OUT OCTA 7090 1361GC001C 
TAL DATA TO ROM FOR REINITIALIZATION #PROGRAM TO READ IN OC 7090 1362GC0011 

#SIREAO, REREAD 7090 1467SIREAD 
#ARES-I I A RESCNANCE INTEGRAL CODE/ 7090 NUCL43 

GRAM EVALUATION ANC REVIEW TECHNl~UE/ #PiRT /PRO 7090 1330WCPERT 
FORTRANS BKSP TAPE. REW TAPE, WRITE E-0-F #FAP FGR 7090 1288NUPOS 

#ROOTS OF RICATTIDIFF EQUATIONS 7090 15"3NBSTAL 
A INTEGRATION #RK53 - FORTRAN FLOATING POINT RUNGE-KUTT 7090 3010ASBBJ1 
F TRAJECTORIES #ROCKET - OMNIBUS CALCULATOR KINEMATICS 0 7090 3001RSROKT 

#ROMBERG QUACRATURE TO PRESCRIBED ACCURAC 7090 1481TYQUAD 
#ROOTS OF RICATTID!FF EQUATIONS 7090 1523NBSTAU 
#RCUND FLOATING ARITHMETIC IN FORTRAN II 7090 1502TYFRNF 
#ROUND FLOATING-POINT NUMBERS 7090 1356SD9216 

ON-LINE LOADER FOR ROW BINARY CARDS #DKOO-ONE CARD 7090 1512CFDKOO 
F A LINEAR DEC! SION RlJLE # 0 7090 1576XYZAPW 

#AOAMS-l<CUL TON, RUNGE-KUTTA INTEGRATOR 7090 1354JPMARK 
TRAN FLOATING POINT RUNGE-KUTTA INTEGRATION #RK53 - FOR 7090 3010ASBBJ1 

llFAP FOR FORTRAN S READ TAPE, wRITE TAPE 7090 1284NUTPB 
#S SUb 4 CYLINDRICAL GEOMETRY CELL CODE 7090 7090NUCL1B 

#U.S. STANDARD ATMOSPHERE, 1962 7090 1507LFAT62 
#S-PROGRAM 7090 I 0-094 

#GE-HAPO S-X 7090 7090NUCL31 
#SAll 7090 7090NUCL15 

VERAGES#FORECASTING SALES BY EXPONENTIALLY WEIGHTED MOVING A 7090 1571XYZFRS 
#THE TRAVELING SALESMAN PRGBLEM PROGRAM 7090 C0-05X 

#WORK MEASUREMENT SAMPLING 7090 1593XYZWOM 
KAGE #SAP-F SUBROUTINES COMPLEX ARITHMETIC PAC 7090 1524NBCPK 
#SYSTEMS ROUllNE TD SAVE INFORMATION AFTER /FPT/ 7090 l582TYFPTC 
NGUAGE #GRAPH SCALE ANO LIMIT FINDER FORTRAN SOURCE LA 7090 l482J5AMRN 

#SCAR 1 7090 NUC L44 
#SCARF I 7090 NUCL45 

YSTEM -SUCCESSOR TO SCROL #LINEAR PROGRAMMING 7090 13001KLP90 
# CRITICALITY SEARCH AND BURNOUT OPTIONS 7090 7090NUCL3G 

#DIRECT SEARCH MINl~IZATION 7090 1259APMINS 
llADDITIVE SEASONAL ANALYSIS WITH CHARTS 7090 1464UCABS 

#AP~RC /CROSS SECTION LIBRARY/ 7090 NUCL53 
MP /SOL.-OBTAINING/ SECTION OF LP DECOMPOSITICN #DECO 7090 1251SMDCOM 
ASS /DATA ASStMBLY/ SECTION OF LP DECOMPOSITICN CODE #CAT 7090 1250SMDASS 

#STUDENT SECTIONING PROGRAM 7090 1594XYZSSC 
#IG SELDEC 7090 l4701GSLDC 

#PORTFOLIO SELECTION PROGRAM 7090 Fl-03X 
HARTRtc-FOCK-SLAHR SELF-CONSISTl'NT ATOMIC FIELD # 7090 1417MLHFSS 
R #THIRTYSIX SENSE-SWITCH SIMULATOR, SETTER AND TESTE 7090 J252NUINDI 

#St 1, AND SEl'IScS BI I 5 l.Jf A •LRL lJR ARRAY 1090 1568NlJMScM 
#M-3 LINfAR ANC SEPARABLE PRCGRAMMING SYSTEM 7090 1476SCM3BB 

BROUTINES #SERIES EVALUATION FOR HANKEL FUNCTION SU 7090 1490NBSHSR 
VALUATES ASYMPTOTIC SCR!ES FOR NBS HF13 #E 7090 J491NBoSP 

#PO•ER SERIES PACKAGE 7090 l5691'<UPU•ti 
#TIME SERIES SUBRCUT!Nt: PACKAGc 7u90 1406BETISR 
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Tl TLE SYSTEM FILE NC. 

#SETS AND SENSES BITS OF A WORD CR ARRAY 7090 l5b8NUMSEM 
E-SwlTCH SIMULATOR, SETTER AND TESTER #THIRTYSIX SENS 7090 1252NlJINOI 
ALCULATION OF ANGLE SETTINGS #PROGRAM FOR C 7090 1343cRSCO 
GRET, COMPARISON OF SEVERAL REGRESSION LINES #RE 7090 l4b2LAREGR 

#SHARE ALGOL bO TRANSL A TOR 7090 142bORA 1 
#SHARE INTERNAL FORTRAN TRANSLATOR 7090 13b711SSIFT 

IADVANCED SHIELD CODES 7090 NUCL55 
C 14-3/ #CCC-3 SHIELDING PROGRAM PACKAGE CCC-3 I 14-2 AN 7090 NUCL5b 
ON PROBLEM WITH FEw SHIPPERS #TRANSPCRTATI 7090 l422UMUMMT 

#SHOCK 7090 NUCL52 
L # SIMPLIFIED SPACE DEPENDENT KINETICS MCCE 7090 7090NUCL29 
GUAGE #SIMSCRIPT - A SIMULATION PROGRAl'MING LAN 7090 1544RSSIMS 

#SIMULATE A 32K 704 CN A b5K 7090 7090 1597BC704 
H - THE ANALYSIS OF SIMULATEDR TRANSIENTS WITH A #ZORC 7090 7090NUCL29 
ANSMISSION CONTROL #SIMULATION CF THE IBM 7750 PROGRAMMED TR 7090 Sl-94b 

#SIMSCRJPT - A SIMULATION PROGRAMMING LANGUAGE 7090 15441<.SSIMS 
RAL PURPOSE SYSTEMS SIMULATOR #GENE 7090 CS-05X 

#FAP INSTRUCTION SIMULATOR FOR FCRTRAN 7090 1525BCSHFT 
N INPUT-OUTPUT LIST SIMULATOR FCR THE 7090 #704 FORTRA 7090 1253BSFJOC 

tCARD TO TAPE SIMULATOR IBSYS SYSTEM /CRDTP/ 7090 1572RECOTP 
RAL PURPOSE SYSTEMS SIMULATOR JI #GENE 7090 CS-13X 
RTYSIX SENSE-SWITCH SIMULATOR, SETTER AND TESTER ITHI 7090 1252NUINDI 

SOLUTION OF LINEAR SIMULTANEOU#COMPLEX MATRIX INVERSION ANC 7090 1459GDF1CM 
#SI HULT ANEOUS EQUATION SUBROUTINES 7090 1532BCSJ MQ 
#SINE/COSINE SUBROUTINE 7090 153BBCSIN 

UCT ACCUMULATION OF SINGLE PRECISION #DOUBLE PRECISION PROD 7090 1480TYDLAP 
#CUBE ROOT FOR SINGLE PRECISION FLOATING NUMBERS 7090 1552TYQBRT 

# COEFFICIENTS AND SINGLE PRECISION 1/0 7090 13b3GC0012 
#SIREAD, REREAD 7090 14b7SIREAD 
#SIZZLE 7090 7090NUCLlb 

I GROUP INTERNUCLEAR SLAP TRANSPCRT I #MIST /MULT 7090 7090NUCL27 
#SMASHT 7090 ll30RLA14A 
#SMASHT /SHARE VERSION 11/ 7090 1370RLA14D 

#WRITE SMASHT LIBRARY FILE 7090 1374RU,LF 
#SNAPKIN AND SNAPKJN A 7090 NUCL49 

#SNAPKIN AND SNAPKIN A 7090 NUCL49 
#FDR TRAN SNG 7090 7090NUCL09 

IT DOUBLE PRECISION SGLUTI ONENERAL CUBIC WITH RE AL #EXPLIC 7090 1363GCOO 12 
IT DOUBLE PRECISION SOLUTIONENERAL CUBIC WITH REAL tl:XPLlC 7090 l3b4GC0013 
ENERALIZED INTERNAL SORT #G 7090 15080RWDST 
INT/ #SORT ROUTINE /FLOATING POINT OR FIXED PO 7090 1376BEFIND 
FORTRAN JI CALLABLE SORT SYSTEM # 7090 l557GRSRT 
FORTRAN JI CALLABLE SORT SYSTEM-bCD TO COLLATOR CONVERSION # 7090 l559GRKGEN 
FORTRAN JI CALLABLE SORT SYSTEM-GET AND FILE ROUTINE # 7090 l55BGRGTFL 

#SDS PROGRAM LOADER 7090 1229JQCSOS 
#SOTRC-DENNIS METHOD TRANSPORTATION CODE 7090 l32BSOTRCO 

JMIT FINDER FORTRAN SOURCE LANGUAGE #GRAPH SCALE ANC l 7090 14B2J5AMRN 
GRATION COOE- INPUT SOURCES #CCC2 - KERNEL INTE 7090 NUCL59 
N CODE - CALCULATED SOURCES #CCCl - KERNEL INTEGRATIO 7090 NUCL5B 

# SIMPLIFIED SPACE DEPENDENT KINETICS MODEL 7090 7090NUCL29 
BLY ROUTINE OF 1401 SPS PROGRAMS #ASSEM 7090 3002LRLIAR 
E DIMENSIONAL LEAST SQUARE FIT ITHRE 7090 1346ME3DLS 
G NUMBERS tSQUARE ROOT FOR DOUBLE PRECISION FLOATIN 7090 l554TYDSQT 

#SQUARE ROOT OF SUMS OF SQUARES 7090 l585TYVABS 
IFLOA TING POI NT S~UARE ROOT ROUTINE. 7090 1534BCROOT 

llMPROVED SQUARE-ROOT FOR FORTRAN I I 7090 l 503TYSQR8 
ARE ROOT OF SUMS OF SQUARES #SQU 7090 1585TYVABS 

#GENERAL LEAST SQUARES PROGRAM 7090 1292SIGLSP 
ONENTIALS tLEAST SQUARES REGRESSION FIT TO SUM OF TwO EXP 7090 1477TYELS2 

#LIAPUNOV CYCLE STABILITY ANALYSIS PROGRAM 7090 1575XYZLCS 
WITH MEAN ZERO AND STANDARD tRANDOM NUMBER GENERATOR NORMAL 7090 13oOGC0009 

#U.S. STANDARD ATMOSPHERE, 1962 7090 1507LFAT62 
tEQUATION OF STATE 3 /MIXTURES/ 7090 1501SD913B 
#EQUATION OF STATE 3 /1 COMPONENT/ 7090 1500SD9137 

#BIOIREC TIONAL STEPWISE HULT IPLE REGRESS ION-FORTRAN PRG 7090 1333SCBSMR 
tCUTTJNG STOCK I 7090 14B5PLCSS1 

tERROR COUNT STORAGE 7090 152 BBCFPTC 
#STORAGE TO CARD HOLLERITH MODIFIED 7090 1369HSSCHM 
#STUDENT SECTIONING PROGRAM 7090 1594XYZSSC 

#S SUB 4 CYLINDRICAL GEOMETRY CELL CODE 7090 7090NUCll8 
IA FAP CODED SUBPROGRAM 7090 1395MITME 
#A FAP CODED SUBPROGRAM 7090 139bMI TMR 

AL NUMBER GENERATOR SUBPROGRAM #RANDOM NORM 7090 14blBARNNG 
#A FAP SUBPROGRAM TO BE USED BY FAP PROGRAMS 7090 1287NL.TPD 

S REGRESSION FIT TO SUM OF TWO EXPONENTIALS #LEAST SQUARE 7090 l477TYELS2 
ALLOGRAPHIC FOURIER SUMMATION PROGRAM 1CRYST 7090 1344ERFR2 

#SUMMIT 709C 709CNUCL17 
#SQUARE ROOT OF SUMS OF SQUARES 7090 1585TYVABS 

#SUPER LEAST-SQUARES PROGRAM 7090 l435SISLSQ 
#7090/7094 SUPPORT PACKAGE FOR THE 7040/7044 7090 S 1-124 
fl /0 TRAP SUPVSR. 7090 l 350JP I 0 TR 

fllNEAR SURFACE MINllHZATION ROUTINE 7090 1551NUSCOP 
tGENERAL SYMBOLIC INPUT ROUTINE /FORTRAN/ 7090 1294MOGSIR 

#COLUMN BINARY SYMBOLIC SUBROUTINE LOADER 7090 12B5NUCBSS 
VECTOR ROUTINE REAL SYMMETRic.; "AtRICES 9EiGENVALuE-EiGEN 7090 1560NUMLER 
VECTOR ROUTINE REAL SYMMETRIC MATRICES #E !GE NVALUE-E !GEN 7090 137 5Nl.MLE ~ 
LTIPLE-PATH ENGLISH SYNTACTIC ANALYZER tHARVARO MU 7090 1549HUESA 
AN II CALLABLE SORT SYSTEM-BCD TO COLLATGR CONVERSION 1FORTR 7090 1559GRKGEN 
AN JI CALLABLE SORT SYSTEM-GET AND FILE ROUTINE 1FORTR 7090 1558GRGTFL 

#AL TAINT, TABLE LOOK-UP AND INTERPOLATION 7090 l439ALTAIN 
HABLE LOOKUP SUB ROUT !NE, TLU 7090 1351NA89B7 

#Al TAINT, TABLE LOOK-UP ANO INTERPOLATION 7090 1439ALTAJN 
tFORTRAN TANGENT OF A COMPLEX ARGUMENT 7090 1312EOTANZ 

IHYPERBOLJC TANGENT SUBROUTINE 7090 1537 BCTAN 
S READ TAPE, WRITE TAPE #FAP FOR FORTRAN 7090 1284NUTPB 

NARY INFORMATION ON TAPE ITRANSIHT Bl 7090 1424NUTRAN 
#TAPE DUMP 7090 1590BC TD 

ND TRAPPED #TAPE INPUT-OUTPUT SUBROUTINE. BUFFERED A 7090 131BBSINOT 
#CARD TO TAPE SIMULATOR IBSYS SYSTEM /CRDTP/ 7090 l572RECDTP 

tCURE-3 TAPE VERSION FOR 7090/94 7090 NUCL37 
P FOR FDRTRANS BKSP TAPE, REW TAPE, WRITE E-0-F HA 7090 12BBNUPOS 
RANS BKSP TAPE, REW TAPE, WRITE E-O-F #FAP FOR FORT 7090 12B8Nl.POS 

FOR FORTRAN S READ TAPE, oRITE TAPE #FAP 7090 1284NUTPB 
ALUATION ANO REVIEW TECHNIQUE/ #PERT /PROGRAM EV 7090 1330wCPERT 

#TEMPEST 7090 7090NUCl19 
#TEMPEST-II 7090 7090NLCL2C 

GAMMA /A/ & POISSON TERM IN DOUBLE PRECISION tGAMHA /A,X/ 7090 1299URGAM2 
MULATOR, SETTER AND TESTER ITHIRTYSIX SENSE-SWITCH SI 7090 1252NUINDI 
ART, SUBROUTINE FOR TESTING HOMOGENEITY OF VARIANCES #B 7090 1463LABART 

#TET 7090 7090NUCL26 
AND TESTER HHIRTYSIX SENSE-SWITCH SIMULATOR, SETTER 7090 1252NUINDI 

ITHREE DIMENSIONAL LEAST SQUARE FIT 7090 1346HE3DLS 
# EXECUTION TIME 7090 14bBSIMAP 

#TIME SERIES SUBROUTINE PACKAGE 7090 1406BETISR 
LOOKUP SUBROUTINE, TLU ITABLE 7090 1351NAB987 

IDKOl-OUMP DI SK TRACKS 7090 1513DFDK01 
LATOR KINEMATICS OF TRAJECTORIES #RCCKET - OMNIBUS CALCU 7090 .:!OOlRSRUKI 

TITLE SYSTEM FILE NO. 

#INTEGRAL TRANSFORMATION FUNCTION 
LYSIS OF SIMULATEOR TRANSIENTS WITH A 

7090 1458NCF TI 
#ZORCH - T11E ANA 7090 7090NUCL29 

RE INTERNAL FOR TRAN TRANSLATOR #SHA 7090 13o7HSSIFT 
#SHARE ALGOL oO TRANSLATOR 

I BM 7750 PROGRAMMED TRANSMISSION CONTROL #S !MULA T ION OF THE 
#TRANSMIT BINARY INFGRMAT ION ON TAPt 

P INTERNUCLEAR SLAP TRANSPORT/ #MIST /MULTJGROU 
SOT RC-DENNIS METHOD TRANSPORT AT I GN CODE # 

#TRANSPORTATION PROBLEM WITH FEW SHIPPERS 
# TRANSPORTATION PROBLEM 

7090 14260RA1 
7090 Sl-946 
7090 1424NUTRAN 
7090 7090NUCL27 
7090 1328SOTRCO 
7090 14L2UMUMMT 
7090 1423UMUMAP 

#FLOATING POINT TRAP 
I NE. FLOATING POI NT TRAP 

7090 1527BCFLPT 
IIMPROVED SYSTtMS ROUT 7090 15BI TYFPT 

#FLOATING POINT TRAP /7090 FAP 
#1/0 TRAP SUPVSR. 

CODEC/ 7090 1255NUFPT 
7090 1350JPIOTR 

UTINE, BUFFERED AND TRAPPED #TAPE INPUT-OUTPUT 
#THE TRAVELING SALESMAN PROBLEM PROGRAM 

IZUT AND TUZ 

SUBRO 7090 1318BSINOT 
7090 C0-05X 
7090 709CNUCL 2 3 

#TWENTY GRAND 
ITH #OOB - A Two DIMENSIONAL REACTOR OIFFUSICN CODE w 
SSION FIT TO SUM OF TWO EXPONENTIALS ILEAST SQUARES REGRE 
EN FUNCTION BETWEEN TWO POINTS #ZERO OF A GIV 
EN FUNCTIGN BUWEEN TWO POINTS /SP/ #ZERO OF A GIV 

#U.S. STANDARD ATMOSPHERE, 1962 

7090 7090NUCL21 
7090 7090NUCL30 
7090 1477TYELS2 
7090 15B4TYJCPO 
7090 15B3TYJCP,.., 
7090 1507LFAT62 

#UTILITY SYSTEM UNDER IBSYS 
OM NUMBER GENERATOR UNIFORM ON 0 TO 1 

7090 148 7.,CUTI L 
#RAND 7090 1359GCOOOB 

IBM 709-7C90 #UNIVERSITY OF MICHIGAN EXEC. SYSTEM FOR 7090 13b8UMUMSY 
BINARY OCTAL LOADER UPPER #ABSOLUTE 7090 1404NSABOL 
tMATRIX PACKAGE FOR USE WITH lB~ FORTRAN l'ONITOR 
AP SUBPROGRAI< TC BE USED BY FAP PROGRAMS 

7090 1497BEMAT2 
IA F 7090 1287NUTPD 

- FORMAT-FREE INPUT USING IGDECIN #IG FIND 7090 l473IGFINO 
7090/7094 HYPER TAPE UTILITY PROGRAMS II NDEPENDENT VERSION/.# 7090 UT-145 

#UTILITY SYSTEM UNDER IBSYS 
TING HOMOGENEITY OF VARIANCES #BART, SUBROUTINE FOR TES 
#FLOATING POINT /N/ VARIATE PROBABILITY INTEGRAL 
DESCRIPTION #VECTRAN - PROGRAMMING MANUAL AND SYSTEM 

tCuRE-3 TAPE VERSION FOR 7090/94 
#SMASHT /SHARE VERSION JI/ 

OGRAMS /INDEPENDENT VERSION/. #7090/7094 HYPER TAPE UTILITY PR 
#W-DSN 
#WED 

ES BY EXPONENTIALLY WEIGHTED HOVING AVERAGES#FORECASTING SAL 
#WEIGHTED REGRESSION ANALYSIS PROGRAM 
#WH I RLAWAY 

ND SENSES BITS OF A WORD OR ARRAY tSETS A 
NDEX - TO COMPARE A WORD WITH A LIST OF WORDS #JG I 
WORD WITH A LIST OF WCRDS t!G INDEX - TO COMPARE A 
GATE PRODUCTION AND WORK FORCE COEFFJCIENT#COMPUTE THE AGGRE 

#WORK MEASUREMENT SAl'PLING 
KSP TAPE, REW TAPE, WRITE E-0-F #FAP FOR FORTRANS B 

#WRITE SMASHT LIBRARY FILE 
OR TRAN S READ TAPE, WRITE TAPE #FAP FOR F 

IPROGRAM FOR X-RAY INTENSITY DATA CORRECTION 
ECISION #GAMMA /A,X/ GAMMA /A/ & POISSON TERM IN DOUBLE PR 
OR NORMAL WITH MEAN ZERO AND STANDARD #RANDOM NUMBER GENERAT 
NTS /SP/ #ZERO OF A GIVEN FUNCTION BETWEEN TWO POI 
NTS IZERO OF A GIVEN FUNCTION BETWEEN hO POI 
POLYNOMIAL FROM ITS ZEROS tCOEFFICIENTS OF A REAL 
IENTS WITH A #ZORCH - THE ANALYSIS OF SIMULATEDR TRANS 

INBS ZPK COMPLEX ARITHMETIC PACKAGE 
tzUT AND TUZ 

7094 KWIC Index 

7090 1487wCUTIL 
7090 1463LABAR T 
7090 l384RWNP4F 
7090 l460CA221B 
7090 NUCL3 7 
7090 1370RLA14D 
7090 UT-145 
7090 NUCL61 
7090 NUClbO 
7090 1571XYZFRS 
7090 1336TJWRAP 
7090 7090NUCL22 
7090 l 56BNUMSEM 
7090 1471IGINDX 
7090 1471JGINDX 
7090 l 576XYZAP1' 
7090 l 593XYZwOM 
7090 1288NUPOS 
7090 1374RLWlf 
7090 1284NLTPB 
7090 1342ERLPA 
7090 12 99URGAM2 
7090 l 3bOGC0009 
7090 158 3 TY JCPM 
7090 1584TYJCPD 
7090 14 7BTYPOLM 
7090 7090NUCL29 
7090 1493NBSZPK 
7090 7090NUCL23 

#DIGITAL ANALOG SIMULAlOR 7094 1504MFUAS 
DE FOR THE 709/90/9tAPWRC /ARMY PRESSURIZED WATER REACTOR CO 7094 NUCLOl 

#DOUBLE PRECISION ARCTANGENT SUBRCUTiNE 7G~4 1441ARDATN 
#DOUBLE PRECISION BASIC ROUTil\ES 7094 l447AROPB 

RIZED WATER REACTOR CCDE FOR THE 709/90/9#APWRC /ARMY PRESSlJ 7094 NUCLOl 
UBLE PRECISION SINE COSINE SUBROUTINE #DO 7094 1443ARLJSC 

#DIGITAL ANALOG SIMULATOR 
#DOUBLE PRECISION ARCTANGENT SUBROUTINE 
#DOUBLE PRECISION BASIC ROUTINES 
#DOUBLE PRECISION EXPONENTIAL FUNCTION 
#GCUBLE PRECISION LCGARITHM SUBRCUT INE 
#DCUBL E PREC IS JON MODULUS FUNC Tl CN 
#DOUBLE PREC JS ION PACKAGE 
#DOUBLE PRECISION SINE CGSINE SUBROUTINE 
#DOUBLE PRECISION SQUARE RCOT SUBROUTIN~ 

#DOUBLE PRECISION EXPONENTIAL FUNCTION 
ONE PAGE /VERTICAL/ HISTOGRAMS tPRJNTER PLOT ROUTINE FtJR 

#DOUBLE PRECISION LCGARI THM SUBROUTINE 
#DOUBLE PRECi SiOi-4 riODUi...US FUNCTION 

LOT ROUTINE FOR ONE PAGE /VERTICAL/ HISTOGRAMS #PRINTER P 
TOGRAMS #PRINTER PLOT ROUTINE FOR ONE PAGE /VERTICAL/ HIS 
C9/90/9#APWRC /ARMY PRESSURIZED WATER REACTOR CODE FOR THE 7 
CAL/ HISTGGRAMS #PRINTER PLOT ROUTINE FOR ONE PAGE /VrnTI 
Y PRESSURIZED wATER REACTOR CODE FOR THE 709/90/9#APWRC /ARM 
BLE PRECJSICN BASIC RCUTJNES #DOU 

#DIGITAL ANALOG SIMULATOR 
#DOUBLE PR~CISJON SINE COSINE SUl!ROUTINE 
#DOUBLE PRECISION SQUARE RCCT SLBROUTINE 

C /ARMY PRESSURIHD ~ATER REACTCR CODE FOR THE 709/90/9#APWR 
EACTOR CODE FGR THE 709/90/91APWRC /ARMY PRESSURIZED WATER R 

10~4 l 564MFUA S 
7094 1441ARDATN 
7094 144 7ARDPB 
7094 1442ARCEX3 
7094 l44tARDLOG 
7094 1445ARDMOD 
7094 l440ARCP 
7094 1443AROSC 
7094 1444ARCSRT 
7094 1442ARDEX3 
7094 1560URHIST 
7094 1446AROLOG 

H45ARD~OD 

7094 1560URHIST 
7094 1560URHIST 
7094 NUCLOl 
7094 l56CURHIST 
7094 NUCLOl 
7094 1447ARDPB 
7094 l 5o4MFOAS 
7094 1443ARDSC 
7094 1444AROSRT 
7094 "IUCLOl 
7094 NUCLOl 
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0704-F0-039 
SYS TE" 

0704 

32K FORTRAN PROGRAMMING 

ORCE R THRCUGH LDC AL I BM BRANO- OFF I CE 
SPECIFY FILE NUMBER 0704-F0-03'1 

PURPOSE THE IBM FORMlJLA TRAl'<SLATING SYSTEM, 32K 704 
FDRfRAN, IS AN AUTOMATIC COOING SYSTEI'\ FOR H-E IBM 704 DATA 
PROCESSING SYSTE~. MORE PRtCISELY, IT IS A 704 PROGRAM 
WHICH ACCEPTS A SOURCE PROGRAM WRITTEN IN THE FORTRAN 
LANGUAGE, CLOSELY RESEMBLING THE ORDINARY LANGUAGE OF 
MATHEMATICS, AND WHICH PRODUCES A ~ACHINt-LANGUAGE OBJECT 
PROGRAM READY TO BE RUN ON A 704. 

THE NUMBER OF TAPES INDICATED MUST BE PRCVICED FOR EACH ITEM H-AT IS 
ORDERED. OPTIONAL MATERIAL REQUESTED MUST BE ITEMIZEC ON T~E ORDER 
CA.~C .. 

BASIC PROGRAM MATERIAL -
DOCcME~TATION - PROGRAM WR! TE-UP ••• 
ONE MAGNETIC TAPE - 32K FORTRAN SYSTEM. 
CARD DECK - EDITOR DECK. 

OPTIONAL PROGRAM MATERIAL -
FJ\/E MAGNETIC TAPES - ASSEMBLY LISTINGS. 

0709 

0709-F0-062 32K FORTRAN PROGRAMMING 
SYSTEM FOR 709/7090 

ORDER THROUGH LOCAL !Bk BRANCH OFF ICE 
SPEC! FY FILE NUMBER 0709-F0-062 

PURPOSE THE IBM FORMULA TRANSLATING SYSTEM, 32K 709/7C90 
FCRTRAN, IS AN AUTOMATIC COCING SYSTEI'\ FOR THE IBM 709/7090 
DATA PROCESSING SYSTEM. MORE PRECISELY, IT JS A 709/7090 
PROGRAM Wl-11CH ACCEPTS A SOURCE PROGRAk llRITTEN IN Tl-1E 
FORTRAN LANGUAGE, CLOSELY RESEMBLING THE ORDINARY LANGUAGE 
OF MATHtMATICS, AND WHICH PRODUCES A l'\AChlNE:-LANGUAGE 
CRJfCT PKJGRA~ REACY TO BE RUN ON A 7C9 DR 7C1C. THE 
SYSTEM ALSO CCNTAJNS THE FAP ASSEMBLEI< AND FORTRAN MONITCR, 
ENABLING JOBS TO BE COMPILED, ASSE~BltD, ANC EXECUTCC 
AUTO~ATICALLY. 

fHE NUMBER OF TAPES JNDICATEC MUST bE PROVICED FOR toACH ITEM lhAT IS 
lJRDt'RED. OPTIONAL MATERIAL REQUESTED MUST bE ITEMIZEC CN Ht ORDER 
CARD. 

bASI C PROGRAM ~ATERIAL -
DOCuMENTATICN - PROGRAI' WR! TE-UP ••• OPERATING INSTRUCTIGNS. 
ONE MAGNETIC TAPE - 32K FORTRAN SYSTEM TAPE. 
CARC DECK - EDITCR CECK. 

OPTICNAL PROGRAI' MATERIAL -
FIVE MAGNETIC TAPES - /Two TAPES/ - SYMBOLIC INPUT ••• /ThREE 

TAPfS/ ASSf~BLY LISTINGS. 

0709-PR-063 SHARE OPERATING SYSTEM - IB 
MONITOR VERSION 

ORDER THROlJGH LOCAL IBM BRANCH OFFICE 
SPEC! FY F Ile ,..UMBER 0709-PR-06J 

PlJRPOSE SOS IS A SET OF COMPONENTS COi'<TROLLtoO BY A 
ONE-PHASE MONITOR OPERATING ON STACKEC JOBS. THE SYSTEM 
CCMPILES SYMBOL! C MACHINE-ORIENTED LAl'<GUAGE INTO CONDENSED 
S~UOZED FORM AND/OR PERFORMS ONE-PASS LOACl1•G OF SQUOlEC 
DECKS lllTH SYMBOLIC "OCIFICATION. THt: OUTPGT INCLUDES 
ABSDLUTt uECKS, LISTINGS, ANC NEW S~UCZt GECK. FEATURES 
I ~CL UDE PROGRAl'MER MACROS, LIBRARY FACILITIES, SYSTcM 
MACROS, AND RCUTit<E> FOR SYMBOLIC Dt'BlJGGING. TAPE 
ASSIGNl'cNTS AND SYSTEM REFERENCES ARE SYMBOLIC. 

THE l'<UMbcR OF TAPtS IND!CATdJ MUST tlE PRGVICEC FOR cACH ITEM Tl-1AT JS 
[,RCcRcD. CPTICNAL MATERIAL REQuESltD "UST at ITEMUED Gii The ORDER 
:ARD. 

CCNTINUED FRCM PRIOR COLUMN--

BASIC PROGRAM ~AT ER! AL -
DOClJMENTATICN - PROGRAM wRI TE-~P. 
ONE MAGNETIC TAPE - BINARY CARDS ON TAPE. 

OPTICNAL PROGRAM MATERIAL -
TwC MAGNETIC TAPES - SYMBOLIC CARLS CN TAPE. 

0709-PR-064 SHARE OPERATING SYSTEM -
SHARE MON! TOR VERSION 

ORDER THROUGH LOCAL IBM BRANCH CFFICE 
SPEC! FY FILE NUl'BER 0709-PR-064 

PURPOSE SOS IS A SET OF COMPONENTS CONTROLLto BY A 
THREE-PHASE MCNITOR OPERATING ON STAC1<.EC JObS. THE SYSIE~ 
COMPILES SYMBOLIC MACHINE-ORIENTED LANGUAGE INTO CONCENSED 
SQUOZEC FORM AllD/OR PERFOR"S ONE-PASS LOADll'<G CF SGUOZED 
DECKS ~I TH SYMBOLIC MODIFICATION. THt: CUTPUT INCLUDES 
ABSOLUTE DECKS, LISTINGS, AND NEW SQUUZE DECK. FEATURES 
INCLUDE PROGRAMMER MACROS, LIBRARY FACILITIES, SYSTcM 
MACROS, AND ROUTINES FOR SYMBOL IC DEBLJGGING. ThE 50S 
SYSTEI' INCLUDES JOB DATA EDITORS OPERATING TO AND FOLLGWING 
JOB EXECUTION. TAPE ASSIGNMENTS A~D SYSTtM 
REFERENCES ARE SYMBOLIC. 

THE NUMBER OF TAPES INCICATtD MUST BE PROVIDED FOR cACH ITEM THAT IS 
ORDERED. OPTIONAL MATERIAL REQUEST EC MUST BE ITEMJ ZED ON THE CRDER 
CARC. 

BASIC PROGRAM MATERIAL -
DOCUMENTATION - PRCGRAM WRITE-UP. 
TwO MAGNETIC TAPES - /ONE TAPE/ - SHARE OPERATING SYSTEM ••• 

/ONE TAPE/ SQUOZE TAPE. 

OPTIONAL PROGRAM MATER !AL -
TwO MAGNETIC TAPES - SYMBOL IC CAR CS ON TAPE. 

0709-SM-066 SORT 709 
ORDER THROUGH LOCAL IBM BRANCH OFF ICE 
SPECIFY FILE NUMBER 0709-SM-066 

PURPOSE THIS IS A GENERALIZED SORT PROGRAM. THIS PROGRA" 
USES A 2 THROUGH 5-WAY MERGE. INPUT IS BINARY OR BCD FRCM 
TAPE. THE TAPE MAY CONSIST OF ONE OR MORE REELS OF 
FIXEC-LENGTH RECORDS. INPUT FILE IS SQRTED INTO ASCENDING 
SEQUENCE BASED UPON 1 THROUGH 5 CONTRUL FIELCS ARBITRARILY 
ARRANGED oITHIN THE RECORD. THE CONTROL Fl tLDS MAY HAVE A 
TOTAL OF UP TO 360 BITS. USE CONTROL CARDS SPECIFY RECORD 
LENGTH, INPUT AND OUTPUT BLOCK!NGS, CONTROL FIELDS, MEMORY 
AVAILABLE, MERGE ORDER, AND TAPE UNIT>. PROGRAM MAY 8E 
INTERRUPTED AT Al<Y POINT AND LATER RESTARTED. 

THE NU"BER OF TAPES INDICATED MUST BE PROVIDED FOR EACH ITEM ThAT JS 
ORDERED. OPTIONAL MATERIAL REQUESTEC MUST bE ITEMIZED ON THE ORCER 
CARD. 

BASIC PROGRAM l'ATERIAL -
DOCLJMENTATION - PROGRAM WRITE-UP ••• REFERENCE MANUAL. 
CARD DECK - BINARY CECK. 

OPT I CNAL PROGRAM MATERIAL -
TWO MAGNETIC TAPES - /ONE TAPE/ - SYMBOLIC CARDS ••• /ONc TAPE/­

ASSEMBLY LISTING. 

0709-SM-06 7 GENERALI ZED MERGE 
ORDER THROUGH LOCAL IBM BRANCH OFFICE 
SPECIFY FILE NUMBER 0709-SM-067 

PURPOSE THIS JS A GENERALIZED MERGE ON 2, 3, 4 OR 5 BCD OR 
BINARY FILES. THE INPUT MAY BE ONE OR MORE REELS OF 
FJXED-LE"IGTH RECORDS. THE FILES ARE ~ERGEO INTO ASCENC!NG 
SEQUENCES ON AS MANY AS 360 BITS OF CONTROLLED DATA 
CONTAINED JN UP TO 5 CONTROL FIELDS. OUTPUT IS JN THE SAME 
FORMAT AS INPUT, BUT BLOCKED AS PER CONTROL CARD. 
SEQUENCED INPUT FILES MAY ARISE FROM SPLITTING A LARGE FILE 
TO STAY WI THIN THE CAPALI TY OF SORT 7C9, OR FROM BATCH 
TIMING IS ESSENTIALLY THAT OF ONE-TAPE 
PASS FOR THE OUTPUT FILE. 

THE NUMBER OF TAPES INDICATED MUST BE PROVIDED FDR EACh ITEM THAT IS 
CRDERED. OPTICNAL MATERIAL REQUESTED MUST BE ITEMIZED ON THE ORDER 
CARO. 

BASIC PROGRAM MATERI Al -
DOCUMENTATION - PROGRAM WRITE-UP. 
CARD DECK - BINARY DECK. 

UP I I Oi'<AL PROGRAM MAT ER I AL -
TWC MAGNETIC TAPES - /ONE TAPE/, SYMBOLIC CARCS ••• /ONE TAPE/ -

ASSEMBLY LI STINGS. 

0709-UT-068 UTILITIES 
ORDER THROUGH LOCAL IBM BRANCH OFFICE 
SPEC! FY F !LE NUMBER 0709-UT-068 

PURPOSE THIS JS A COLLECTION OF 8 UTILITY ROUTINES. 1. RAFG 
GENERATES A FILE OF RANDOM BINARY OR BCD DIGITS. 2. 90AL 
LOADS INSTRUCTIOl<S PUNCHED IN ABSOLUTE OCTAL WITH THEIR 
ALPHABETIC MNEMCNIC OPERATION CODES. 3. YMSG PRINTS 
ON-LINE MESSAGES. 4. TCMP COMPARES T~O TAPES WORD FCR 
WORD. 5. SEQK CHECKS THE StQUENCE OF A FILE OF RECORCS. 
RECORDS MAY BE BLOCKED ANO HAVE UP TO FIVE CCNTROL FIELDS. 
6. SPTR PROVIDES A HIGH-SPEEC SPOT TRACE. THE INFOR~ATICN 

IS STORED IN UPPER MEMORY AND PRINTS UPCN COMPLE:TION OF 
PROGRAM. 7. TELD BUILC5 S~ORT TAPES FOR TESTING ANC OH-ER 
SPECIAL PURPOSES. 8. TD PROVIDES AN DC TAL DR Bee PRINT OF 
TAPE. 

BASIC PROGRAM MATERIAL -
DOCUMENTATION - PROGRAM WRITE-UP. 
CARO DECK - SYMBOLIC DECK. 
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7040/7044 

7040-CO-OBX 7040/7044 LINEAR PROGRAMMING 
SYSTEM 

ORDER THRCUGH LOCAL IBM BRANCH OFF ICE 
SPECIFY FILE NUMBER 7C40-CO-OBX 

THE 7040/7044 LINEAR PROGRAMMING SYSTEM IS WRITTEN IN A UN!~UE 
LANGUAGE WHICH MUST BE PROCESSED BY ThE SPEL!AL 7090/7094 
ASSEl'BLER-LIBRARIAN. CONSIDERABLE FLEXIBILITY HAS BEEN DESIGNEC 
INTO THE 7040/7044 LINEAR PROGRAMMING SYSTEM TO REDUCE T~.F f'<fEO 
FOR CUSTOMER MCDIFICATIONS. MINOR MODIFICATIONS WHEN 
RE!;;U!RED MAY BE MADE WITH PATCH DR SYSPAI ROUTINES ON THE 
704C/7044. OTHER MODIFICATIONS OR ACLlllUNS MUST BE MADE ON A 
70~0/7094 WITH THE SPECIAL ASSEMBLER-LIBRARIAN. VERSION I I, A 
SYSTEM WHICH WILL FUNCTIONALLY OPERAH Uf'<CER THE CONTROL OF THt 
7040/7044 OPERATING SYSTEM /16K-32K/, WILL bE AVAILABLE IN JQ 
1964. 
FEATURES-

PROBLEM SIZE IS LARGE--UP TO 1023 ROWS AND APPROXIMATELY 
200,000 COLU.l'NS CEPENDING ON MATRIX DENSITY. /NUMBER OF 
COLUMNS IS LIMITED ONLY BY THE NUMBER OF NCN-ZERO ELEME~TS 
THAT CAN BE STORED O~ CNE REEL OF l'AGNETIC TAPE./ 
AGEl'1DUM CARDS PROV!Ct FLEXIBILITY AT The USERS OPTION TO 
TAI LOR THE INPUT, SOL UT ION PROCECURE, AND OUTPUT FOR AN 
APPLICAT ICN. 
INPUT CARD FORMAT FOR MATRIX COEFF!Cl ENTS CONFORMS TC THE 
SHARE STANDARD ANO IS COMPATIBLE •ITH OHER LINEAR 
PRCGRAMMING SYSTEMS. 
THE PRODUCT FORM OF THE REVISED SIMPLEX ALGORITHM WITH 
SPECIAL FEATURES IS USEC FOR PROBLEM SCLUTIONS. 
PARAMETRIC STUDIES CAN BE MADE BY SYSTEMATICALLY VARYING THE 
RIGllT HAND SIDE CR THE OBJECTIVE FUNCTION. 
IN ADOITICN TO NORMAL OUTPUT REPORTS, l'ANAGEMENT REPORTS MAY 
BE PROOUCEC IN A FORMAT OESIRED BY ThE uSER. 

THE LP SYSTCM CAN BE USED ll'<CEPENDENTLY OR BE CALLED BY IBM 
7040/7044 SYSTEM MONITCR /IBSYS/ THROUGH T~c USE OF A LIBRARY 
KLUf!NE. HO•EllER, THE LP SY,TEM •Ill Al•AYs 8E CN A SEPARATE 
TAPE. THt: LP SYSTEM CAN USt THE S.SII'< AND S.SCU TAPES FOR INPUT 
ANO OUTPUT TAPES RESPECTIVELY. THE TAPES RECU!RED BY IBSYS ARE 
IN ADDITICI'< IG ThE TAPES SPtCIFIEO IN THE MACHINE CCNFIGURATION. 
SYSTEM REQUIREl'ENTS- CEPENDS o,~ THE ~IZE OF THE PROBLEM MATRIX 
ANO THE TYPE Al\D NUMBER OF AGENOUM STATEMENTS USED IN THE 
APPLICATION. THE CONFIGURATION CAPABLE OF HANDLING MOST 
PROBLE~S IS--A 32K 7040 OR 7044 WITH UGH! 729 II, IV, V, OK Ill 
l'AGNET!C TAPE lJNITS IN ACDITION TC THCSE REIJulREC IF ThE LP 
SYSTEM !'.:>CALLED BY IBSY'.> ••• ToO ACCI TIONAL GATA CHANNELS ••• 
STGRAGE CLCCK-INTERVAL TIMER ••• EXTtNLED PERFORMANCE ••• COUBLE 
PRECISI01' FLOATINL> POI!'<! ARITHMETIC ••• 1402 CARD REAC PUNCH, 
"f;L~L 2 ••• i403 PR!l\TfP, MCcCL L. CR J. •!Tf, LESSER 
CG1'FIGURATIONS, IHE LP SOLLTION T!Mt •Ill Be INCREASED ANO/LK 
OPERATIONAL FLEXIBILITY WILL BE RECUCcO. A lb22 READ PUNCH w!Th 
EXPANDED CHARACTER SET FEATURE /#3B31/ CAN 8E SUBSTITUTED FOR THE 
1402- THIS PRECLUDES THE USE OF THE 1403. MINIMUM SYSTEM 
REQUIREMENTS- Al6K 7040 OR 7044 MITH SIX 729 OR 7330 MAGNETIC 
TAPE UNITS, Al'<Y MODEL, IN ANY COMBINATION ••• ONE OR l'ORE DATA 
ChANNELS ••• EXTENDED PERFORMANCE ••• CGUBLE PRECISION FLOATING 
POINT ARITHMETIC ••• 1622 w!TH EXPAl\DEC CHARACTER SET FEATURi: 
#3831 GR 1402-1403. 

THE NUl'BER OF TAPES INCICATEC MUST Bt PROVIDED FOR EACH ITEM THAT IS 
ORDERED. OPTIONAL MATERIAL REQUESTEC MUST BE ITEMIZED ON THE ORCER 
CARO. 

BASIC PROGRAM l'ATERIAL -
DOCUMENTATICN - PRCGRAM WR! TE-UP ••• REFeRENCE MANUAL /4 PARTS/. 
TwC MAGNETIC TAPES - /GNE TAPE/ - OPERATING SYSTEM TAPE ••• /CNE 

TAPE/ - CARD DECKS TAPE - REQlJIREO. 

OPTIONAL PROGRAM MATERIAL -
THREE MAGNETIC TAPES - /TWO TAPES/ - ASSEMBLY LIST TAPES ••• /ONE 

TAPE/ - GENERATING TAPE ••• SYSTEM MANUAL WITH FLOWCHARTS. 

7040-PR-150 7040/7044 OPERATING SYSTEM 
ORDER THROUGH LOCAL IBM BRANCH OFF ICE 
SPECIFY FILE NUMBER 7040-PR-150 

THE FOL LOI> ING PRCGRAMS ARE CCNTAINED ON THIS SYSTEM TAPE. 
SYSTEM MONITOR /IBSYS/ 7040-SV-951 
INPUT/CUTPLT CCNTRGL SYSTEM 7040-10-952 
GENERALIZED SORTING SYSTEM 7040-SM-953 
PROCESSCR 7040-PR-954 

PROCESSOR MON! TOR / IBJOB/ 7040-SV-Bl l 
LOADER /IBLDR/ 7040-SV-812 
SUBRCUT!Nt LIBRARY IIBLI5/ 704C-LM-813 
MACRO ASSEMBLY PRCGRAM / IBMAP/ 7040-SP-814 
fORTRAN IV CCMPILCR / IBFTC/ 7040-FO-E15 

THE 7040/7044 UPCATE: PROGRAM 7040-UT-955 

- Al SO -
7040/7G44-1401 INPUT/OUTPUT CONTROL PRCGRAM 1401-10-152 
7G40/7044-l401 AUXILARY PROGRAMS 1401-UT-153 
/THE TWO 1401 PRCGRAMS ARE PRCVIOEC SULELY FCR 
SUPPORT nF 7040/7044 INSTALLATIONS HAllING 1401 DATA 
PROCcSSING SYSTEM PROCESSING NEEDS/. 

THE 704017044 OPERATING SYSIEM/S PRIMARY FUNCTICN IS TO PROllICE 
lCNTINUGUs ~ACHI.~c GPERAT!O~ DURING A SEIJUE~CE CF JOBo THAT lCULD 
I ~VLLVE ThE USE U '.:>EVEKAL PRC.,RAMS OK PROGKAMMING SYo>lEl'S, IHU'.:> 
AFFORDING SUBSTANTIAL SAVINGS IN Tl Mt AND GREATER PROGRAl'MING 
e Lt x Io 1 LI r y. 
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SYSTEM MONITOR- THE SYSTEM MONITOR, TOGETHcR WITH THE 
INPUT/OUTPUT CONTROL SYSTEM, FORMS TH!o CORE OF THE 7C4C/7044 
OPERATING SYSTEM. THIS PROGRAM PRCVICES FOR CCNTINUGUS MACH!f'<t 
OPERATION, COORDINATES ALL THE COMPONtNT PROGRAMS, HANDLES 1r,Pur I 
OUTPUT ASSIGNMENTS, AND PERFCRMS SYSTEM MAINTENANCE. 

INPUT/OUTPUT CONTROL SYSTEM /IOCS/- THIS CONTROL SYSTEM 
SCHEDULES THE EFFICIENT UTILIZATION Of ThE VARIOUS INPUT/Oli!PlJT 
DEVICES ATTACHED TO THE IBM 7040/7044. ?ROVISION IS MADE FCR 
COMMUNICATION WITH AN CN-LINE 1401, ANC FOR BOTH RANDOM ANO 
SEQUENTIAL ACCESS USE CF A 1301 DISK STORAGe. THIS RELIEVES THE 
PROGRAMMER OF THE NECESSITY OF WR I TI NL> lNPlJT /OUTPUT ROUT INES. 
THE INPUT/OUTPUT CONTROL SYSTEM HAS FACILITIES FGR LABEL CHtCKING 
ANO BLOCKING ANC UNBLOCKING CF DATA RtCOROS. 

GENERALIZED SORTING SYSTEM- THIS PRGGRAM SORTS ANO MERGES 
SIGNED DR UNSIGNED BINARY OR BCD FILES. IT HANDLES FIXED-lt1'GTH 
GR VARIABLE-LENGTH RECORDS AND SORTS IN LOGICAL OR ALGEBRAIC 
SEQUENCE, IN EITHER ASCENDING OR DESCENDING ORDER. 

PROCESSOR- THIS PROCESSOR MAKES POSSIBLE THE COMPILATION, 
ASSEMBLY, AND EXECUTION OF PROGRAMS MRI TTEN IN THE FOR TRAN l • Af'<G 
MAP LANGUAGES. A SINGLE JOB MIGHT CONSIST OF COMPILATION, 
ASSEMBLY ANO EXECUTION OF A SOURCE PROGRAM TOGETHER I.ITH THt 
EXECLiTION OF PREVIOUSLY ASSEMBLED BINARY CECKS. THIS VERSION CF 
THE PRCCESSOR IS COMPOSED OF THE FCJLLOWING PROGRAMS-
PROCESSOR MONITOR- THE PROCESSOR MONITOR IS THE DOMINANT 
COMPONENT OF THE PROCESSOR THAT MAINTAINS COMMUNICATION W!Th 
THE SYSTEM MONITOR. THE PROCESSOR MOr,ITOR IS DIRECTED BY CONTRCL 
CARDS IN THE SUPERVISIGN OF JOBS E,,TAILING COMPILATION, ASSEMBLY, 
LOADING, ANO EXECUTION OF OBJECT PROGRAMS. 

LOADER- THIS PROGRAM PROCESSES AND CO~BINES SEVERAL RELOCATABU 
8INARY PROGRAMS PRODUCED BY THE MACRO ASSEMBLY PROGRAM INTO cr,E 
ABSOLUTE BINARY OBJECT PROGRAM, WHICH IS ThEN LGAOEU AND 
EXECUTED. THE CHAIN FEATURE IS PROVIDED TO ALLOW ThE EXECUTICN 
OF PROGRAMS THAT cXCEED THE CAPACITY OF CORE STORAGE. UNIT 
ASSIGNMENT OF FILES MAY BE MADE ONLY BY SYSTEM UNIT CR CARO 
EQUIPMENT SPECIFICATION, AND ALL OTHER OPTIONS PREVIOUSLY 
ANNOUNCED ARE Ct:FFERED TO A LAT ER VERSION. 

SUBROUTINE LIBRARY- THE SU~ROUTINE LIBRARY CONTAINS RGUTINtS 
THAT MAY BE LOADED AT CBJECT TIME TC PERFORM CERTAIN STANDARD 
FUNC TI CNS. THESE INCLUDE THE NATURAL LOGARITHM, 
SINE, COSINE, EXPONeNTIAL, SQUARE ROOT, ARC TANGENT, HYPERBCLIC 
TANGENT, ANO ARC SINE/ARC COSINE FUNCTICNS. 

MACRO ASSEMBLY PROGRAM- THE MACRO ASSEMBLY PROGRAM PROCESSES 
COMPILER OUTPUT ANC PROGRAMS WR !TIEN IN MAP LANGUAGE, 
WHICH INCLUDES ALL 7040/7044 MACHil'<e INSTRUCTIGNS, SPtclAL 
OPERATIONS, PREFIX CODES, l'ACRO STATEMENTS, ANO SYSTEM 
PSEUDO-OPERATICNS. THE ASSEMBLY PROGRAM PRODUCES RELCCATABLE 
BINARY OUTPUT FOR PROCESSING BY THE LLACER. 

FORTRAN IV COMPILER- THIS COMPILER ACCEPTS SOURCE PROGRAMS 
WRITTEN IN THE FORTRAN IV LANGUAGE, Wh!CH CLOSELY RESEMBLES THE 
LANGUAGE OF MAThEMATICS, ANO PRODUCES INPUT FOR THE MACRO 
ASSEMBLY PROGR~I'. 

COBOL COMPILER- THIS COMPILER ACCEPTS SOURCE PROGRAMS WRITTEN 
IN ThE COBCL LANGUAGE, •HICh RESEMBLES ENGLISH, AND PRCDUCE" 
INPUT FCR THE ~ACRC ASSEMBLY PROGRAM. 

7040/7044 UPDATE PROGRAM- THIS MAINTcNANCE PRCGRAM, OPERAT l~G 
UNDER SYSTEM MCNITOR CONTROL, GENERATtS ANO UPCATES MAGNETIC TAPc 
FILES WRITTEN IN Tht: 7040/7044 SYSTEM FILE FORMAT. 
THE VARIOUS DECKS THAT MAKE UP THE JOBS TO BE PROCESSED, TOGETHCR 
•ITH THE NECESSARY CONTROL CARDS, ARE STACKED CN THE INPuT u~l T. 
PROCESSING IS INITIATED ANO CONTINUES UNINTERRUPTED UNTIL ALL 
THE JOBS ARE COMPLETED, UNL£SS DPERATICN INTERVENTION IS 
REQUESTED. 
MACHINE REQUIREMENTS- THE MINIMUM CCNFIGURATION NECESSARY FCR 
OPERATION llITH THE 7040/7044 GPERAT!N(, SYSTeM IS A 704C/7044 
DATA PROCESSING SYSTEM THAT HAS AT LEAST 16,384 CORE STORAGE 
LOCATICNS AND THE EXTENDED PERFORMANCE INSTRUCTICN SET OPTION. 
IN ACOIT!ON, THE FORTRAN COMPILER REQUIRES THE SINGLE-PRECl,ICN 
FLOATING-POINT OPTION. 
THE INPUT/OUTPUT REQUIREMENTS FOR THE SYSTEM MONITOR AND THE 
OPERATING SYSTEM COMPONENT PROGRAMS FCLLOW-
THE BASIC REQUIREMENT-

A SYSTEM LIBRARY UNIT /S.SLBI/, Mh!CH MAY BE !Bii\ 729 OR 7330 
MAGNETIC TAPE UNITS CR 1301 DISK STORAGt. 
AN INPUT UNIT /S.SNI/, MlclCH MAY bE IBM 729 CR 733D MAGNETIC 
TAPE UNITS- CR, 1301 DISK STORAGE- UR, 1622 CARD READ PU~CH 
/WITH EXPANDED CHARACTER SET, FEATURt #3831/ IF THE INPUT IS 
ENTIRELY SYMBOLIC- CR A 1402 CARD REAC PUNCH. /ATTACHED 
THROUGH AN IBM 1414 INPUT/OUTPUT SYNChRONIZER, MODEL 4, o!IH 
THE COLUMN BINARY FEATURE/. AN OUTPUT UNIT IS.SOU!/, l.HICH 
MAY BE IBM 729 OR 7330 ~AGNETIC TAPE UNITS OR 1301 DISK 
STORAGE OR A 1403 PR!NHR WITH 13.< PRINT POSITIONS. 

IN ADDITION TO THE BASIC REQUIREMENT, Tt-E GENERALIZED SORTING 
SYSTEM REQUIRES 2M MERGE TAPES /WHERE M EQUALS THE ORDER Of ~ERGE 
TG BE PERFORMED/. THE MHJIMUM NUMBER CF MERGE TAPES HEQUIRtC IS 
FOUR. THcSE MERGE TAPES MAY BE IBM 7.t.9 OR 7330 MAGNETIC TAPE 
lJNITS. 

THIS 1401 PROGRAM PERMITS THE INPUT/CUTPUT uEVICES ON A 1401 ON 
CHANNEL A OF A 7040/7044 TO BE USED AS IF THEY WERE ON !Ht 
704017044. THIS PROGRAM ACCEPTS CONTKOL INFORMATION ANO DA TA 
FROM THE 7040/7044 OPERAT!N(, SYSTEM /16/32K/ AND PERFCRMS ON-LINE 
TAPE, BASIC CARD READ-PUNCH, AND PRINTER FUNCTIONS. 
THIS PROGRAM IS READ INTO THE 1401 BY ITS l4C2 CARD READER ANC 
OPERATES IN CCNJUNCTION WITH THE 7040/7044 16/32K IOCS. 
MACHINE REQUIREMENTS- A 1401 DATA PRCCESSING SYSTEM USEC WITH 
THE 7040/7044-1401 INPUT/OUTPUT CONTRGL PROGRAM MUST BE EQUIPPED 
h!TH THE SERIAL INPUT/OUTPUT ADAPTER /FEATURE COCE #7080/, ANC 
THE 7040/7044 MUST LIKEWISE HAVE A 1401 ADAPTER #1034. THE 1401 
MUST HAVE AT LEAST 400C POSITIONS OF CCRE STORAGE ANC THE CCLUl'N 
BINARY FEATURE #1900 IF BINARY DATA IS TO Be PROCESSED, A 14C2 
CARD READ-PUNCH, AND ThE ADVANCED PROC,RAMMING FEATURE. 
IBM 7040/7044-1401 AUXILIARY PROGRAMS 

THIS GROUP OF 1401 PROGRAMS IS PROVICEC SOLELY FCR SUPPORT OF 
7G4G/7C44 INSTALLATIONS rAVl~u l4Cl CATA PRGCC:SSING SYSEI' 
PROCESSING NEECS. THE FOLLOl.ING PROGkAMS ARE AVAILABLE-
lHc 7C40/7044-140l INPUT STACKING PRO<,RAM- THIS PROGRAM IS AN 
GFF-LINE 1401 PROGRAM ThAT READS STACKEC CARD DECKS CF JOBS TC bE 
PRtPAREO FOR THE 7C40/7044 AND PRCCtJCtS A SYSTE~ INPLT FILE !~ 

IHE PROPER FDR~AT FOR The 7040/7044. ThUS, THIS PROGRAM 
EFFtCTIVELY REFLACES ThE USE OF AN ON-LINt 7040/7044 CARC RcAOEK 
FOR CARC INPUT. 
Ti"E 7040/7044-1401 GUTPUT PRINT/PUNCH PROGRAM- THIS IS AN 
CF-LINE 1401 AIC FOt< PRINTING BCC RECGROS CR PUNCHING BCC A~C 
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BINARY RECORDS FROM THE SYSTEM OUTPUT ANO PUNCH TAPES, EITHtR 
SEPARATE OR COMBINED ON ONE TAPE. 
THE 7040/7044-1401 MAP SYMBOLIC UPDATING PROGRAM- THIS 1401 
PROGRAM ALLOWS THE USER TO MAINTAIN THE HAP SYMBOLIC MASTER 
TAPE CGNTAINING THE PROGRAMS ANO SYSTEMS AVAILABLE AT AN 
INSTALLATION. IT ELIMINATES THE NECESSITY OF KEEPING A CARO FILE 
SINCE THE USER CAN MODIFY, DELETE, REPLACE, OR ACD PROGRAMS TO 
THE EXISTING MASTER FILE. THIS PROGRAM CAN ALSO BE USED TO 
PRODUCE A SYSTEM INPUT FILE. 
THE 704017044-1401 AUXILIARY PROGRAMS ARE D !REC TED BY CONTROL 
CARDS IN THE PERFORMANCE OF THE VARIOUS OPERATIONS. 
MACHINE REQUIREMENTS- A 1401 WITH AT LEAST 4000 POSITIONS CF 
CORE STORAGE, WITH THE COLUMN BINARY FEATURE U990 IF BINARY DATA 
IS TO BE PROCESSED, ANO WITH THE CAPABILITY OF ATTACHING AN !Bl' 
729 OR 7330 MAGNETIC TAPE UNIT, A 1402 CARO READ PUNCh ANO A 
1403 PR INTER, MGOEL 2. 
ADVANCE PROGRAMMING FEATURES. 
HIGH-LOW-E(;UAL COMPARE FEATURES 
14C2 CARD READ PUNCH 
1403 PRINTER, HOCEL 2 
ONE MAGNETIC TAPE UNIT IS REQUIRED BY THE 7040/7044-1401 INPUT 
STACKING PROGRAM ANO THE 1401 OUTPUT PRINT/PUNCH PROGRAM. 
7040/7044-1401 HAP SYMBOLIC UPOAT I NG PROGRAM REQUIRES-
T WO MAGNETIC TAPE UNITS. 
l. THE 7040/7044-1401 AUXILIARY PROGRAMS OBJECT PROGRAMS, 
SYMBOLIC INPUT, AND AUTOCHART LISTING TAPE /ONE REEL/ 

THE NUMBER OF TAPES INDICATED HUST BE PROVIDED FOR EACH ITEM 
THAT IS ORDEREC. OPTIONAL l'ATERIAL REQUESTEC HUST Bf ITEMIZED ON 
THE ORDER CARO. 

BASIC PROGRAM MATERIAL -
DOCUMENTATION - PROGRAM WRITE-UP ••• REFERENCE HANUAL ••• SAHPLE 

PROBLEM WR! TE-UP. 
FOUR MAGNETIC TAPES - /ONE TAPE/ - SYSTEM TAPE ••• /ONE TAPU -

RELOCATABLE TAPE ••• /TWO TAPES/ -SYMBlOIC TAPES. 
CARO DECKS - SORT HAP ••• COBOL DECK ••• FORTRAN SAMPLE PRCllLEH 

DECK. 

OPTIONAL PROGRAM MATERIAL -
FOUR MAGNETIC TAPES - /THREE TAPES/ AUTOCHART LI STING TAPl:S 

FOR SYSTEM FLOWCHARTS ••• /ONE TAPE/ - ASSEMBLY LIST TAPE 
FOR 1401-UT-153. 

OBJECT PROGRAM DECK ••• SYHBOLIC lt;PUT DECK ••• FLO•CHARTS 
FOR 1401-10-152. 

7040-PR-154 7040/7044 8K OPERATING 
SYSTEM 

ORDER THROUGH LOCAL IBM BRANCH OFFICE 
SPEC I FY FILE NUMBER 7040-PR-154 

THE FOLLOW! NG PROGRAMS ARE CONT A !NED 
BK SYSTEM MONITOR, 
8K SYSTEM EDITOR, 
BK INPUT /OUTPUT CONTROL SYSTEM, 
BK RELOCATABLE LOADER, 
BK ASSEMBLY PROGRAM, 
REPORT PROGRAM GENERATOR, 
BK 7040/7044-1401 PERIPHERAL UTILITY 

CN THIS SYSTEM TAPE. 
7040-SV-956 
7040-UT-974 
7040-I0-<;57 
7040-UT-95B 
7040-SP-959 
7040-RG-961 

PROGRAM, 1401-lJT-157 

THE BK OPERATlll:G SYSTEM SATISFIES THE REQUIREMENTS OF THE CARD 
ORIENTED INSTALLATION ANO PRO\/IDES FOR COMPATIBLE GROWTH TO 
MACHINE CONFIGURATIONS EMPLOYING HAGNt:TIC TAPE UNITS AND At; 
ON-LINE 1401 DATA PROCESSING SYSTEM. THIS GROWTH POTENTIAL IS 
ACHIEVED IN THE FOLLOWING HANNER-
1. WHEN USED AS A GROUP OF INTEGRATED CARO PROGRAMS /WITHOLT THE 
SYSTEM MONITOR/, THE BK OPERATING SYSTEM SUPPORTS THE CARD­
ORIENTEO INSTALLATION. 
2. WHEN USED CN MAGNETIC TAPE /WITI-. ThE SYSTEM MONITOR/, THE BK 
OPERATING SYSTEM PRO\/ICES FOR CONTINUOUS MACHINE OPERATION DURING 
A SEQUENCE OF JOBS, THEREBY ACHIEVING A SUBSTANTIAL SA\/It.G CF 
TIME AND INCREASED OPERATING FLEXIBILITY. 

7040-S \/-956 

BK SYSTEM MONITOR- THE SK SYSTEM MONITOR, USING INFORMATIC~ 
FROM CONTROL CARDS, COORDINATES THE PROCESSING OF A SEQUENCE OF 
JOBS. 

7040-UT-974 

BK SYSTEM EDITCR- THE BK SYSTEM EDITOR IS A FACILITY FOR 
CREATING AND MAINTAINING THE SYSTEM TAPE. 
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BK INPUT/OUTPUT CONTROL SYSTEM /BK IOCS/- THE BK IOCS IS A 
MODULAR SET OF SUBROUTINES, INCLUCING SELECT AND ERROR RECOVERY 
ROUTINES, THAT FACILITATES BASIC INPUT/OUTPUT OPERATIONS FCR 
DEVICES ATTACHEC TO CHANNEL A. 

7040-RG-961 

REPORT PROGRAM GENERATCR- THIS PRCGRAH USES REPORT 
SPECIFICATIONS TO GENERATE INPUT TO THE SK ASSEMBLY RPOGRAM, 
WHICH THEN PRODUCES AN OBJECT PROGRAM. oHEN EXECUTED, THE 
OBJECT PROGRAM PRODUCES THE OES IRED Rt PORT. 

7040-SP-959 

BK ASSEMBLY PRCGRAH- THIS PROGRAM ACCEPTS, AS INPUT, THE OLTPUT 
FROM THE REPORT PROGRAI' GENtRATOR, AS WELL AS ACCEPTING SYHBCLIC 
PROGRAMS WRITTEN IN ITS OWN LANGUAGE. IT PRODUCES EITHER 
ABSOLUTE OR RELOCATABLE OBJECT PROGRAMS IN COLUMN BINARY FORMAT. 

1040-U T-95 8 

SK RELOCATABLE LOADER- THIS PROGRAM LOADS THE ABSCLUTE 
BINARY PROGRAMS PROOUCEO BY THE 4K BASIC ASSEMBLY PROGRAM, AS 
WELL AS THE ABSOLUTE ANO RELOCATABLE lllNARY PROGRAMS PROl:UCEO 
BY THE BK ASSEMBLY PROGRAM. IT ALSO LOAGS OCTAL AND CORRECT ION 
CARDS AND ESTABLISHES LINKAGE BETWEEN PROGRAMS 8El NG LOADED 
TOGETHER. . 

1401-UT-157 

8K 704017044-HOl PERIPHERAL UTILITY PROGRAM- THIS 1401 
PROGRAM, USING INf'ORMATION SUPPL!Er BY A SINGLE CONTROL CARD ANC 
SENSE SW ITCHES, PERFORMS THE BAS! C PERIPHERAL OPERATIONS 
/CARO-TAPE ANO TAPE PRINT/PUNCH/ REQUIRED BY THE IBM 7C40/7044 BK 
OPERAT!Ni SYSTEM ON THE IBM 1401 DATA PROCESSING SYSTEM, Tl-cREBY 
SAVING 7040/7044 MACHINE TIME. 

THE BK PROGRAMS HAY BE USED EITHER SEPARATELY OR UNDER 
MONITORED CONTROL. IN THE FORMER CASE, THE OPERATOR MUST 
PERFORM THOSE FUNCTIONS THAT WOULD OTHERWISE BE PROVIOED 
AUTOMATICALLY THE BK SYSTEM MONITOR. IN BCTH MONITORED AND 
NONHONITORED HODES OF OPERATIONS, THE INPUT/OUTPUT ASSIGNMENTS 
/E.G., CARO OR TAPE INPUT/ ARE HADE INITIALLY BUT THE OPERATOR 
\/IA THE SENSE SWITCHES. ONCE THIS INFORMATION IS PLACED IN 
CORE STORAGE, THE SENSE SWITCHES ARE AVAILABLE FOR USE BY OBJECT 
PROGRAMS. IT IS RECOHMENDEC THAT THE SYSTEM LOADER /ABSOLUTE 
CARD LOADER OR SYSTEM TAPE LOADER/, AS WELL AS THE INPUT/OUTPUT 
ASSIGNMENTS, REMAIN IN CORE STORAGE BGTH TO KEEP THE SENSE 
SWITCHES FREE ANO TO SIMPLIFY PROGRAM LOADING. NOTE- THOSE 
INSTALLATIONS USING AN ON-LINE IBM 1401 DATA PROCESSING SYSTEM 
REQUIRE THE 7040/7044-1401 INPUT/OUTPUT CONTROL PROGRAM /IOCP/ 
1401-10-152. 

MACHINE REQUIREMENTS- THE IBM 7040/7044 BK OPERATING SYSTEM 
WILL OPERATE WITH AN IBM 7040/7044 DATA PROCESSING SYSTEM HAVING 
THE FOLLOWING MINIMUM MACHINE CONF!i>URATION-
1. AN IBM 7106/7107 PROCESSING UNIT WITH THE EXTENDED PERFORl'ANCE 
INSTRUCTION SET AND AT LEAST B, 192 POSIT IONS OF CORE STORAGE. 
2. THE FOLLOWING PERIPHERAL EQUIPMENT ATTACHED TO CHANNEL A-. 
A. AN IBM 1402 CARD READ PUNCH, HODEL 2, ATTACHED THROUGH AN 
IB" 1414 INPUT/OUTPUT SYNC"RONIZER, HOCEL 4, WITH THE COLUM~ 
BINARY FEATURE 
B. AN IBM 1403 PRINTER, HODEL 2 OR 3 
THIS HI NI HUH MACHINE CCNFIGURAT IONS IS INTENDED FOR PUNCH CARD 
OPERATION. THE 1402 CARC READ PUNCH ANO THE 1403 PRINTER l'AY BE 
REPLACED BY MAGNETIC TAPE UNITS /729 lit IV, v, DR VI OR 733C/ 
OR THEY MAY BE ATTACHED THROUGH AN ON-LINE 1401 DATA PROCESSING 
SYSTEM. UP TO SIX MAGNETIC TAPE UNITS /7291 I OR IV, OR 7330/ 
MAY BE ATTACHED TO THE 1401. A 1401 GATA PROCESSING SYSTEM 
USED ON-LINE WITH THE 7040/7044-1401 INPUT /OUT PUT CONTROL PROGRAM 
HUST BE EQUIPPED WITH THE SERIAL INPUT/OUTPUT ADAPTER /FEATURE 
CODE 70BO/, ANC THE 7040/7044 HUST LIKEWISE hAVE A 1401 ADAPTER 
1034. THE 1401 MUST HAVE AT LEAST 4000 POSITIONS OF CORE 
STORAGE ANO THE COLUMN BINARY FEATURE 1990 OF BINARY DATA IS TD 
BE PROCESSED, A 1402 CARD READ-PUNCH, ANC THE ADVANCED 
PROGRAMMING FEATURE. WITH MAGNETIC TAPE UNITS ADOED TD THE 
MINIMUM EQUIPMENT CONFIGURATION, MONITORED OPERATICN CAN BE USED 
TO OBTAIN A FASTER AND HORE AUTOMATED OPERATION. THE 
FLEXIBILITY OF THE IBM 7040/7044 8K OPERATING SYSTEM INCREASES AS 
THE SYSTEM CONFIGURATICN INCREASES. oITH ONE /ON-LINE/ MAGNETIC 
TAPE UNIT, THE SYSTEM CAN RUN IN A MOt;ITORED ENVIRONMENT. oITH 
TWO MAGNETIC TAPE UNITS, THE SYSTEM CAN PERFORM STACKED 
ASSEMBLIES, REPCRT PROGRAM GENERATION FOLLOWED BY AN ASSEMBLY, 
ETC. WITH THREE OR MORE MAGNETIC TAPE UNITS, ALL FEATURES OF THE 
BK SYSTEM MONITOR PROGRAM, INCLUDl"G COMPILE ANO EXECUTE, ARE 
AVAILABLE WITHOUT OPERA TOR INTER\/ ENTIUN. 

BK 7040/7044-1401 PERIPHERAL UTILITY PROGRAM- THIS REQUIRES A 
1401 DATA PROCESSING SYSTEM WITH THE ADVANCE PROGRAMMING FEATURc, 
THE COLUMN-BINARY FEATURE 1990, ANC AT LEAST 4,000 POSITIONS CF 
CORE STORAGE. THE FOLLOWING INPUT /OUTPUT DEVICES ARE ALSO 
REQUI REO- 1403 PRINTER, HODEL 2 1402 CARD READ PUNCH ONE 
MAGNETIC TAPE UNIT /729, HODEL II OR IV/ 

THE NUMBER OF TAPES INDICATED HUST BE PROVIDED FOR EACH ITEM 
THAT IS ORDERED. OPTIONAL l'ATERIAL REQUfSTED MUST BE ITEMIZED ON 
THE ORDER CARO. 

BASIC PROGRAM MATERIAL -
COCUHENTATION - PROGRAM WRITE-UP ••• REFERENCE HANUAL ••• PROGRAM 

MATERIAL LIST ••• SAMPLE PROBLEM WRITE-UP ••• LISTINGS. 
THREE MAGNETIC TAPES - /TWO TAPES/ - ASSEMBLY LIST TAPES ••• 

/ONE TAPE/ - PROGRAM TAPE. 
CARD DECK - FORTRAN BK SAMPLE PROBLEM OECK. 

OPT! CNAL PROGRAM MATERIAL -
THREE MAGNETIC TAPES - /TWO TAPES/ - SYMBOLIC CARDS ON TAPE 

••• /ONE TAPE/ - AUTGCHART LISTINGS. 

7040-Sl-141 b50 SIMULATOR FOR 7040/7044 
ORDER THROUGH LOCAL IBM BRANCH OFFICE 
SPEC !FY FILE NUMBER 7040-SI-141 

TO SIMULATE THE ACTIONS OF AN IBM 650 USING AN IBM 
7040/7044, THUS EASING THE CON\/ERSION FRCM AN IBM 650 
SYSTEM TO AN IBM 7040 CR 7044 SYSTEM. 

MACHINE REQUIRMENTS- 650 TO BE SIMULATED MAY INCLUDE-
2,000 liORD DRUM, IMMEDIATE ACCESS STORAGE, FLOATING-POINT 
ARITHMETIC, 654 AUXILIARY STORAGE HODtL 1, 2, 3 OR 4, 
IBM 727 MAGNETIC TAPE UNITS, NEGATIVE OPERATION CODES, 
THREE !NPIJ!/OU!PUT SYNC.HRON!ZERS. 650 !O 8E S!~ULHED ~AY 
NOT INCLUDE- 4, 000 WORD DRUM, IBM 407 ACCOUt.T ING 
MACHINE ON-LINE, IBM 537 CARD UNITS, IBM 355 DISK STORAGE, 
IBM 838 INQUIRY STATIONS. CONTROL PANELS FOR THE IBM 533 
543 ANC 544 CARD UNITS ARE NOT SIMULATED. FORMAT EDI TING 
MAY BE DONE BY THE USER EITHER ON-LINE OR OFF-LINE. 

7040/7044 TO BE USED HUST INCLUDE- B,192 WORD CORE 
STORAGE, EXTENDED PERFORMANCE INSTRUCTION SET, AT LEAST 
ONE TAPE UNIT OR AN IBM 1402 CARD REAG/PUNCH OR ON-LINE 
ADDI TICNAL INPUT /OUTPUT DEVICES AS RE~UIRED, BASED ON THE 
650 CONFIGURATION. 7040/7044 TAPE UNITS MAY BE SUBSTITUTED 
FOR ANY OR ALL 650 CARC UNITS. 

OPTIONAL MATERIAL - REl;UESTOR HUST SUBMIT l REEL OF TAPE 
TO OBTAIN ASSEMBLY LISTING AND l REEL OF TAPE TO OBTAIN 
SOURCE LANGUAGE. 

7040-SP-136 llASIC ASSEMBLY PROGRAM 
7040/7044 

ORDER THROUGH LOCAL I BM BRANCH OFF ICE 
SPECIFY FILE NUMBER 7040-SP-13b 

THE 704017044 BASIC ASSEMBLY PROGRAM /BAP/ IS A PROGRAM 
WHICH ALLOWS THE PROGRAMMER TO COOE HIS PROGRAM IN SYMBOLIC 
LANGUAGE AND PERFORMS THE TRANS LAT ION OF THE SYMBOLIC 
PROGRAI' INTO MACHINE LANGUAGE. BAP USES ONLY THE BASIC 
MACHINE OPERATION SET /INCLUDING THE CHANNEL A OPERATION 
SET/ ANO THE EXTENCED PERFOR"ANCE SET. HOWEVER, IT WILL 
ASSEMBLE ALL MACHINE INSTRUCTIONS AVAIL.AeLE CN Tl-E IBM 7040 
17044. THE LANGUAGE OF BAP IS A SUBSET CF A LARGER 
ASSE l'BL Y PROGRAM, THE IBM 7040/ 7044 MACRO ASSEMBU PROGRAM 
/IBHAP/. THE BASIC ASS~HBLY PROGRAM IS DESIGNEC TO RUN ON 
AN IBM 7040/7044 MACHINE SYSTEM WITH THE FOLLOWlt;G MINIMUM 
CONFIGURATION- 7106 PROCESSING UNIT o!TH 4,096 WORD 
STORAGE, EXTENDED PERFCRMANCE OPT ICN, 1414 ~YNCHRONI ZER 
o!TH CCLUMN BINARY FEATURE, 1402 CARD/READER/PUNCH,1403 
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PRINTER. JN ADDITION TO T11E ABOVE, ONE TAPE UNIT IS 
REQUIRED IF T11E SOURCE PROGRAM JS TO BE READ FROM TAPE OR 
IF T11E SECOND PASS OF T11E ASSEMBLY IS TO USO: TAPE, AND ONE 
TAPE UNIT JS RE~UIRED IF Tl1E ASSEM0LER ITSELF IS TO BE 
LOADED FROM TAPE. rnE ASSEMBLER CAN BE RUN ON T11E IBM 
7040/7044 MAC11JNE SYSTEMS w1rn 4K, SK, l6K, OR 32K MEMORY. 
Tl1E ASSEMBLER ALLOCATES A PORTION OF MEMCRY TO A SYMBOL 
TABLE, THE SIZE OF Tl1JS TABLE DEPENDING UPON Tl1E SIZE OF 
THE MEMORY OF THE SOURCE MAC111NE. 

THE NUMBER OF TAPES INDICATED MUST BE PRCVJDED FOR EACH ITEM ThAT IS 
ORDERED. OPTIONAL MATERIAL REQUESTED MUST BE ITEMIZED ON THE ORDER 
CARO. 

BASIC PROGRAM ~ATERIAL -
DOCUMENTATION - PROGRAM WRITE-UP ••• REFERENCE MANLAL ••• LIST JNGS 

FLOWCHARTS ••• STORAGE MAP OF THE ASSEMBLER. 
CARO DECKS - BINARY SYSTEM DECK ••• SAMPLE PRGBLEM DECK. 

OPTI GNAL PROGRAM MATERIAL -
ONE MAGNETIC TAPE -SYMBGLIC CARDS ON TAPE /FOR TAPE ORIENTED SYS 
ONE MAGNETIC TAPE - ASSEMBLY LISTINGS. 

10.r,o-uT-l't2 UTILITY PROGRAMS FOR THE 
10.r,0110.r,.r, 

ORDER THROUG\"i LOCAL IBM BRANCH OFFICE 
SPECIFY FILE NUMBER 7040-UT-142 

T11E IBM 7040/7044 UTILITY PROGRAMS CCNSJ ST OF TEN 
ROUTINES TO PERFORM CERTAIN COMMON OPERA TJONS REL AT ED TO 
CARO ANO TAPE LOADING, CORE ANO TAPE OUMPJNi;, FILE GENERA­
TION AND THE STORAGE, RETRIEVAL, AND PRESERVATION OF DATA 
IN IBM l30i DISK STORAGE. TH TEN ROUTINES PROVIDED ARE-

704C/7044 ABSOLUTE BINARY LOAD PROGRAM - THIS PRGGRAM 
LOADS ABSOLUTE COLUMN BINARY PROGRAM CARDS IN THE STANDARD 
FORMAT FROM EITHER CARDS OR TAPE. 

7040/7044 BASIC CORE DUMP PROGRAM - THIS PROGRAM PROCUCES 
A LISTING JN OCTAL WORC FORMAT WITH OR WITHOUT MNEMONICS. 
THE OUTPUT IS PRODUCED ON THE ON-LINE 1403 PRINTER. 

7040/7044 CORE ANO TAPE DUMP PROGRAM - THIS PROGRAM PRODUCES 
A LISTING OF THE CONTENTS OF 10.r,0/7044 CORE STORAGE, GR 
A LISTING OF THE CONTENTS OF A 729 OR 7330 MAGNETIC TAPE 
UNIT WRITTEN lh EITHER BCD OR BINARY. THE GUTPUT JS 
WRITTEN ON-LINE BY A 1403 II PRINTER, CR ON TAPE, OR BOTH 
ON-LINE AND ON TAPE, AS DESIRED. THE PROGRAM HAS 
PROVISIONS FOR DUMPING SELECTED PORTIGNS OF CORE STORAGE 
OR TAPE, ANO THEN RESTORING CORE STORAGE. 7040/7044 IOCS 
LABELS ARE ALSO HANOLEC BY THE PROGRAM. 

7040/7044 TAPE FILE GENERATOR PROGRAM - THI:> PROGRAM IS 
USED TO BUILD OR GENERATE FILES ON MAGNETIC TAPE IN A 
VARIETY OF FORMATS. THE PROGRAM JS CAPABLE OF PRODUCING 
FI XEO-LENGTH OR VARI ABL 1:-l ENGTH LOGICAL RECORDS IN BCD OR 
BINARY MOOE. THESE RECORDS CAN BE WRITTEN AS SEPARATE OR 
BLGCKED TAPE RECGRDS. ThE INPUT TO BUILD THESE RECORDS IS 
IN THE FORM OF CARDS OR CARD-IMAGES ON TAPE, OR THE RECORDS 
CAN BE GENERATED BY MEANS OF INTERNAL PSEUDO-RANDOM 
GENERATION TECHNIQUES. 

7040/7044 HOME AGORESS ANO RECORD ADDRESS GO:NERATOR 
PROGRAM - THIS PROGRAM GENERATES Ht HOME ACCRESS 
IDENTIFIER ANC RECORD ACCRESS FOR ONE OR MORE TRACKS ON THE 
1301 DISK STORAGE. STANDARD HOME AOORESS IDENTIFIERS ANO 
RECORD ADORES SES ARE WRITTEN- HOWEVO:R, PROV ISi CN IS MADE 
FOR INCLUSION CF THE USERS OWN HOME ADDRESS IOENTJFIERS 
ANO RECORD AOORESSES. BCTH THE FORMAT TRACK GENERATOR ANO 
AC:ORESS ANO RECORD ADDRESS GENERATOR OCCUPY CORE STORAGE 
AT THE SAME TIME, ANO EITHER ll'IE OR BOTH CAl\I BE EXECUTED IN 
THE SAME MACHINE RUN. 

7040/7044 LOAD DISK PROGRAM - THIS PROGRAM LOADS TAPE 
RECORDS ONTO A DESIGNATED AREA OF THE DISK BY ONE OF TWO 
METHODS. CiNE METHOD ALLOWS WRITING IN THE SINGLE RECORD 
MOOE OF OPERATION, PERMITTING THE USER TO LOAD ONE OR MORE 
RECORDS SEQUENTIALLY ONTO EACH SPECIFIED TRACK. THE OTHER 
METHOD, THE FULL TRACK MOOE OF OPE~ATION, PERMITS THE 
USER TO LOAO ONE OR MORE RECORDS ONTO EACH SPECIFIED TRACK. 
THE RECORDS ARE, HOWEVER, FIRST BLOCKEC IN CORE STORAGE ANO 
THEN WRITTEN JN FULL TRACK MOOE. 

7040/7044 DUMP 0 JSK PRCGRAM - THIS PRCGRAM 01.iMPS THE 
CONTENTS OF THE 1301 DISK STORAGE CNTO 729 DR 7330 
MAGNETIC TAPE UNITS. A SINGLE TRACK, TWO-NON-SEQUENTIAL 
TRACKS, OR A SERIES OF TRACKS CAN BE DUMPED USING A CONTROL 
CARD TO SPECIFFY DUMP PARAMETERS. THE DUMP TAPE CONTAINS 
CONTROL CARO INFORMATION NECESSARY TO RESTORE THE DISK STORAGE. 
7040/7044 RESTCRE DISK PROGRAM - THIS PRCGRAM TAKES ALL CF 
THE OUTPUT, OR SECTIONS OF THE OUTPUT, FROM THE DUMP OJSK 
PROGRAM AND PLACES IT BACK ON THE CISK IN ITS ORIGINAL FORM 
IN THE SAME AREA FROM WHICH IT WAS DUMPED. 

7040/7044 CLEAR CISK PROGRAM - THIS PROGRAM CLEARS ANY 
DISK TRACK OR SE~UENTIAL SERIES OF TRACKS. THE TRACKS TO 
TO BE CLEARED ANO THE CHARACTER TC Wl11CH THEY ARE CLEARED 
IS SPECIFIED BY THE USER ON CONTROL CARDS. 

MACHINE REQUIREMENTS- A TAPE UNIT JS OEFJNtC AS A 729 JJ, 
IV, v, OR VJ, OR A 7330 MAGNETIC TAPE UNIT. A PRINTER IS 
DEFINED, UNLESS OTHERWISE STATED, AS A 132- CHARACTER 
14C3 II PRINTER. WITH THE ADDITION Of A SERIAL 1-0 
ADAPTER /NO. 7080/ 1 A 1401 PROCESSING UNIT CAN BE USED TC 
A 1414 IV ON CHANNEL A. ALL PROGRAMS ASSUME A 7106 OR 
7107 PROCESSING UNIT WITH Tl1E EXTENDEC PERFORMANCE 
OPTJCN. THE ABSOLUTE BINARY LOAD ANO BASIC CORE DUMP 
PRCGRAMS ASSUME A MINIMUM OF 4 9 096 WORDS OF CORE STORAGE, 
WHILE ALL OTHER PROGRAMS ASSUME A MINIMUM OF 8,192 WORDS OR 
MORE. All DI SK PROGRAM ASSUME A 7904 I CR I I DATA 
CHANNEL, A -631 JI, Ill, OR IV FILE CCNTROL, ANO A 1301-1 
OR II DISK STORAGE. 

THE NUMBER OF TAPES INDICATED MUST BE PROVIDED FOR EACH ITEM THAT IS 
ORDERED. 

BASIC PROGRAM MATERIAL -
DOCUMENTATION - PRCGRAM WR! TE-UP ••• RtFERENCE MANUAL ••• 

FLOWCl1ARTS ••• SAMPLE PROBLEM t.RI TE-lJP. 
ONE MAGNETIC TAPE - SYMBOLIC CARO~ ON TAPE. 
CARO DECK - BINARY PROGRAM DECK. 

7090 
7090-C0-05X THE TRAVELING SALESMA(ll 
PROBLEM PROGRAM 

ORDER THROUGH LOCAL I BM BRANCH OFF I CE 
SPECIFY FILE NUMBER 7090-CO-OSX 

THE TRAVELING SALESMAN PROBLEM IS THE CLASSICAL MATHEMATICAL 
PROBLEM OF FINDING A ROUTE llHICH PROVIOES THE MINIMUM TRAVEL 
DISTANCE FOR VISITING THE CITIES ON A GIVEN LI ST, WITH THE 
CONDITIONS THAT EACH CITY SHALL BE VISITEC tXACTLY ONCE ANO THE 
TOUR SHALL ENO AT THE CITY WHERE IT BEGAN. VARIOUS TYPES OF 
PRACTICAL PROBLEMS MAY BE FORMULATED AS TRAvELING SALESMAN 
PROBLEMS. ESSENTIALLY, THE PROBLEM IS ONE OF SEQUENCING UNCER 
THE FOLLOWING CONDITIONS- GIVEN A SET OF OBJECTS lt.G. CITIES/ 
FOR loHICH SOME FIXED CCST /E.G. TRAVEL C:JSTANCE/ JS ASSOCIATED 
lolTH EACH ORDERED PAIR OF OBJECTS IN THE SET, FIND THAT 
CLCSED-LOOP SEQUENCE /CLOSED TOUR/ IN WHICH EACH OF THE OBJECTS 
APPEARS EXACTLY ONCE ANO SUCH THAT THE SUM OF THE COSTS 
ASSOCIATED WITH THE CORRESPONDING CROEREO PAIRS IS A MINIMUM. 
FOR ANY PROBLEI' WHICH CAN BE SO FORMULATED, THE DIFFICULTY OF 
EXACT SOLUTION STEMS FROM THE LARGE NUl'BER OF SEQUENCES OR 
PERMUTATIONS TO BE CONSIDERED. THE 7()90 PROGRAM PRESENTED bERE 
EMPLCYS A DYNAMIC PROGRAMMING ALGGRITHM TO TREAT THE PROBLEM AS 
GNE INVOLVING COMBJNATJOtiS RATHER THAN PERMUTATIONS. THE PROGRAM 
OBTAINS THE OPTIMUM SOLUTION FOR PROBLEMS INVOLVING UP TO 13 
OBJECTS. THROUGH ITERATIVE USE OF THE ALGORITHM, THE PROGRAM 
CAN HANDLE PROBLEMS INVOLVING UP TO 50 OBJECTS, PRODUCING All 
OPTIMUM OR NEAR-CPTIMUM SOLUTION. 
MACH I NE REQUIREMENTS-
THE PROGRAM RHUIRES AN IBM 7090 WITH THE FOLLOWING MINIMUM 
CDNF !GURA Tl ON. 

l. 32, 768 WORDS OF CORE STORAGE 
2. TWO TAPE UNITS 
3. ONE CN-LINE CARO REAOER 
4. ON ON-LINE PRINTER 

PERIPHERAL EQUIPMENT IS ALSO REQUIRED FOR OFF-LINE TAPE TO 
PRINTER OPERATIONS. 
PROGRAMMING SYSTEM- TH IS PROGRAM WAS C:EVELOPEO US ING FOR TRAN J J. 
SOURCE PROGRAM LISTINGS ANO FLOW CHARTS ARE INCLUDED JN THE 
MANUAL. EXECUTION REQUIRES ENTRY OF THE OBJECT GECK WITH I rs BSS 
LOADER THROUGH THE CARO READER. CORE REQUIREMENTS PREVEH 
RECOMPILATION CF THE PROGRAM UNDER PRtSENT FORTRAN SYSTEMS. 

BASIC PROGRAM l'ATERIAL -
DDCUMENTATJCN - PROGRAM WRITE-UP ••• PRELIMINARY REFERENCE MANUAL 

••• LI STINGS. 
CARD DECKS - BINARY CECK /MAIN PRGGRAM/ ••• BINARY DECK /ALXILIARY 

PROGRA~/ ••• SAMPLE PROBLEM DATA DECK. 

7090-CP-OlX PERT COST 
ORDER THRCUGH LOCAL 10M BRANCh OFF ICE 
SPECIFY FILE NUMBER 7090-CP-OlX 

THE 7090 PERT COST PROGRAM PROCESSES PERT NETWORKS WITH OR 
WITHOUT COST DATA AT THE USERS OPTIGN. THE PROGRAM INTEGRATES 
UP TC 100 SUBNETS TU FGRM A SINGLE DETAILED NET, OR FOR NEnCRKS 
CONTAINING LESS THAN 100 SUBNETS, ANY COMBINATION OF NETWORKS, 
ANO THEIR SUBNETS WHERE-

NUMBER OF NETWORKS & NUMBER OF SUBl\ET; MORE THAN lCl 

EACh SUBNET HAS AN UPPER Ll~IT GF 750 ACTIVITIES. 0UfPLT 
CONSISTS OF PERT TIME ANO PERT COST REPORTS, GRAPHS, ANO 
PICTORIAL NETWORKS. SEVEN LEVELS OF SUMMARY REPCRTS CAN BE 
OBTAINED. OUTPUTS CAN BE CHOSEN OF SUPPRESSEC AT Tl1E USER/S 
CPTJON. 

THE 7090 PERT COST PROGRAM JS DESIGNED FOR BOTH GOVERt.MENT 
CONTRACT ANO GENERAL INDUSTRY USAGE IN TH PLANNING ANO CONTROL 
OF CCMPLEX PROJECTS. 

MINIMUM MACHINE REQUIREMENTS-
A 32K 7090 SYSHM ••• 716 PRINTER ••• ANO TWELVE MAGNETIC TAPE 
UNITS. THE PRCGRAM JS WRITTEN JN JBSFAB, USING THE IBM 7090 
JBSYS MONITOR. /WILL ALSO OPERATE ON 7094 IN MULTIPLE TAG MOOE/. 

THE NUMBER OF TAPES INDICATED MUST BE PROVIOED FGR EACH ITEM 
THAT IS OROEREC. OPTIONAL MATERIAL RtQUESHC MUST BE ITEMIZEC ON 
THE ORDER CARO. 

BASIC PROGRAM MATERIAL -
C:OCUMENTATION - PROGRAM WRITE-UP ••• REFERENCE MANUAL.•• TAPE 

CREATICN INSTRUCT ION. 
ONE MAGNETIC TAPE - BINARY CARD-IMAGE PROGRAM TAPE. 
CARO DECK - INPUT CONTROL DECK. 

OPTICNAL PROGRAM MATERIAL -
FLOWCHARTS. 
FIVE MAGNETIC TAPES - /TWO TAPES/- SAMPLE PROBLEM OUTPUT LIST 

TAPES ••• /ONE TAPE/ - SYMBCJLIC INPUT TAPE ••• /TWO TAPES/ -
ASSEMBLY LISTINGS. 

TWO MAGNETIC TAPES - SAMPLE PROBLEM INPUT DATA. 

7090-CP-02X 7090/7094 PERT COST II 
ORDER THROUGH LOCAL IBM BRANCH CFF ICE 
SPECIFY FILE NUMBER 7090-CP-02X 

THE IBM 7090/7(94 PERT COST II PROGRAM PROCESSES PERT NETloCRKS 
WITH OR WITHOUT COST DATA AT THE USER> OPTIGN. THE PROGRAM 
INTEGRATES UP TO 100 SUBNETS TO FORM A SINGLE OETAILEC NET, OR 
FOR ~ETWORKS CONTAINING LES> THAN 100 SUBNETS, ANY COMBINATIGN 
OF NETWORKS ANO THEIR SUBNETS WHERE- NUMBER OF NETWORKS & l'.UMBER 
CF SUBNETS LESS THAN 101 EACH SUBNET HAS AN UPPER LIMIT CF 750 
ACJTJVITIES. THE PROGRAM USES A PRODUCT ANALYSIS TABLE TO DEFINE 
THE CHARGE NUMBER STRUCTURE FOR COSTING THE ACTIVITIES. THE 
INPUT CARDS ARE Sl~ILAR IN CONTENT TC THE lbM 70SO PERT COST 
PRCt;RAM. TO ALLOw MORE INPUT CAPABILITY, THE INPUT FORMATS HAVE 
BEEN MOOIFIEO, MAKING THE Pt:RT COST II FORMATS INCOMPATIBLE WITH 
THE PtRT CCST FCRMATS. OUTPUT CONSISTS OF PERT T!Mt ANC PERT 
COST REPGRTS, GRAPHS ANC PICTOR JAL NETWCRKS. OUTPUTS C~N Be 
CHCSEN Otl SUPPRESSED AT THE USERS CPT IGN. USE-THE IBM 70%/7C94 
PERT COST I I PROGRAM IS DESIGNED FOR BOTH GCVERNMENT CONTRACT 
ANO GENERAL INCUSTRY USAGE IN THE PLANNING ANO CONTRCL OF COMPLcX 
PROJECTS. IT IS BASED ON THE CHARACTERISTICS OESCRIBEG IN 
SUPPLEMENT NO. 1 TO T11E ODD ANO NASA GUIDE, PERT COST, DATED 
MARCH 1963. MACHINE REQUIREl'ENTS-IBM 7090/7094 WITH ••• 32K 
MEMORY ••• 12 TAPE DRIVES ••• CN-LINE PRJf\oTER ••• OFF-LINt CARO-TO-TAPE 
TAPE-TO-PUNCH, ANO TAPE-TO-PRINT /132-CHARACTER LINc/ EQUIPMENT. 
THE SYSTEM IS ~RITTEN IN IB>FAP ANC OPERATE~ UNDER H-E 70SC/7C94 
IBSYS OPERATING SYSTEM. 
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THE NUMBER OF TAPES INOICATED MUST BE PROVIDED FOR EACH ITEM 
THAT IS OROEREC. OPTIONAL MATERIAL REQUESTEC MUST BE ITEMIZl:D ON 
THE CROER CARO. 

BASIC PROGRAM MATERIAL -
DOCUMENTATION - PRGGRAM ~RITE-UP ••• REFERENCE MANUAL ••. 

OPERATCRS INSTRUCT I CNS MANUAL. 
ONE MAGNET IC TAPE - BINARY CARO IMAGE PROGRAM TAPE. 
CARO OECK - INPUT CONTROL DECK. 

OPTICNAL PROGRAM MATERIAL -
SEVEN MAGNETIC TAPES - SAMPLE PRO~LEM OUTPUT TAPE /ONE TAPE/ 

••• SYMBOLIC INPUT /TWO TAPES/ ••• ASSEHBL Y LI STINGS /THREE 
TAPES/ ••• AUTOCHART FLOWCHARTS /ONE TAPE/. 

TWO SAMPLE PROBLEM INPUT CARD DECKS ••• PROGRAM SYSTEMS MANUAL. 

7090-CS-05X GENERAL PURPOSE SYSTEllS 
SlllULATOR 

ORDER THROUGH LOCAL I BM BRANCH OFF I CE 
SPEC! FY FI LE NUMBER 7090-CS-05X 

THE GENERAL PURPOSE SYSTEMS SIMULATOR ALLOWS THE USER TO 
STUDY THE LOGICAL STRUCTURE OF A SYSTEM, TO FOLLOW THE 
FLCW OF TRAFFIC TROUGH THE SYSTEM, ANO TO OBSERVE THE 
EFFECTS OF DELAYS CAUSED EITHER BY THE NEED TO ShARE PARTS 
OF THE SYSTEM OR BY THE LIMITS OF CAPACITY OF PARTS OF THE 
SYSTEM. THE RESULTS OF THE SIMULATOR HAY BE USEO TO 
EVALUATE THE RELATIVE IMPORTANCE OF SYSTEM VARIABLES, TO 
TEST NE~ POLICIES AND ~ETHCOS, AND TO CHECK THE RESULTS CF 
ANALYTIC SOLUTION. THE SIMULATOR PROVIDES INFORl'IATJON 
ON TRAFFIC QUANllTIES, TRAFFIC TIMES, EQUIPMENT UTILIZA-
TICN, TRAFFIC DELAYS. STATISTICAL VARIATIONS CAN BE 
INTROOUCEO INTO THE SIMULATION ANO ARRANGEMENTS ARE l'IAOE 
TO SAMPLE THE STATE OF THE SYSTEM AT VARIOUS POINTS ANC 
TJ~ES. THE EFFECT OF ASSIGNING LEVELS OF PRIORITY TO UNITS 
OF TRAFFIC CAN BE STUDIED, ANO THE EFFECTS OF PEAK LOADS 
MAY BE SJMULATEO BY VARYING THE LOAO ON THE SYSTEM WITH 
TIME OR BY VARYING THE SPEECS OF OPERATICN WITH LOAD. 
THE PROGRAM REQUIRES A 7090 WITH THc MINIMUM CONFIGURATION 
REQUIREO FOR OPERATION OF THE FORTRAN MONITOR. 

THE NUMBER OF TAPES INOICAHO HUST BE PROVIDEO FOR EACH ITEM THAT IS 
ORDERED. OPTICNAL MATERIAL REQUESTED MUST ~E ITEMIZED ON THE ORDER 
CARD. 

BASIC PROGRAM ~ATERIAL -
DOCUMENTATION - PROGRAM ~RI TE-UP ••• PRELIMINARY REFERENCE 

MANUAL ••• OPERATING INSTRUCTICNS. 
ONE MAGNETIC TAPE - ASSEMBLY LISTINGS. 
CARD OECI< - BINARY PROGRAM OECI<. 

TIONAL PROGRAM MATERIAL -
FLOWCHARTS ••• PROGRAM DESCR !PT ION MANUAL. 

7090-CS-13X GENERAL PURPOSE SYSTEMS 
SIMULATOR II 

ORDER THROUGH LOCAL IBM BRANCH OFFICE 
SPECIFY FILE NUMBER 7090-CS-I3X 

GPSS I I ALLOWS ThE USER TO STUDY THE LCGICAL STRUCTURE OF A 
SYSTEM, TO FOLLO" THE FLGW OF TRAFFIC THROUGH THE SYSTEM, ANO TO 
OBSERVE THE EFFECTS OF OELAYS CAUSED t:ITHER BY THE NEED TO SHARE 
PARTS OF THE HSTEM OF BY THE LIMITS OF CAPACITY OF PARTS OF THE 
SYSTEM. THE RESULTS OF THE SIMULATOR MAY BE USEO TO EYALUATE 
THE RELATIVE IMPORTANCE OF SYSTEM VARIABLES, TG TEST NEW 
PCLICIES ANO METHODS, ANO TC CHECK THI: RESULTS OF ANALYTIC 
SOLUTIONS. THE SIMULATOR PROVIDES INFORMATION ON 

TRAFFIC QUANTITIES 
TRAFFIC TIMES 
EQUIPMENT UT! LIZAT ION 
TRAFFIC DELAYS 

STATISTICAL VARIATIONS CAN BE INTRODUCED INTO THE SIMULATION, ANO 
ARRANGEMENTS ARE MADE TO SAMPLE THE STATE OF THE SYSTEM AT 
VARIOUS POINTS AND TIMES. THE EFFECT OF ASSIGNING LEVELS OF 
PRIORITY TO UNITS OF TRAFFIC CAN BE STUDIED, ANO THE EFFECTS OF 
PEAK LCADS HAY BE SIMULATED BY VARYING THE LOAD ON THE SYSTEM 
WITH TIME OR BY VARYING THE SPEEDS OF OPERATION WITH LOAD. 
USE CF THE PROGRAM REQUIRES THAT THE SYSTEM TO BE SIMULATED 
MUST BE DESCRIBED IN TERMS OF A BLOCK DIAGRAM DRAWN IN THE 
MANNER SET FORTH IN THE MANUAL. SOME KNOWLEDGE OF THE COMP\;TER 
OPERATION WOULD BE HELPFUL JN CERTAIN ASPECTS OF SIMULATION 
PREPARATION, BUT FOR HE HOST PART THc USER NEED ONLY KNOW THE 
RULES BY WHICH SYSTEM ~OCELS ARE CONSTRUCTED. ONLY ONE CF T~E 33 
BLOCK TYPES RE!;;UJRES THE SERVICES OF A TRAINED PROGRAMMER. 

ioiACHi NE REQuiREME:N1 !:>-

THE PROGRAI' RUNS UNDER IBSYS/FORTRAN ON THE 7090/94, ANO TIH 
SOURCE LANGUAGE IS FORTRAN ASSEMBLY /FAP/. THE MJNu,.;uM PROGRAM 
EMPLCYS A SINGLE INPUT TAPE SYSINJ ANC A SINGLE OUTPUT TAPE 
SYSOUJ, PLUS THOSE ADDI T JONAL TAPES REQUIRED BY THE MINUMUI' 
IBSYS. IF THE ASSEMBLER FEATURE IS USED, UTILITY TAPES (;Tl, UT2, 
ANO UT3 MUST BE CONNECTED. IF THE WRITE BLOCK OR JOBTAPE 
FEATURES ARE USED, ONE OR MORE OF TAPES UT4, B7t AB, ANO ea MUST 
BE CCNNECTEO. USE UT4 ONLY IF THE TRANSACTIONS TAPE JS NOT TO BE 
RETAINED. IF SAVES OR READS IS USED, TAPE AB MUST BE CONNECTEC. 

THE NUl'BER OF TAPES INDICATED MUST BE PROVIDED FOR EACH ITEM THAT IS 
ORDERED. OPTIONAL MATERIAL REQUESTEC MUST BE JTEIHZEO ON THE ORDER 
CARO. 

BASIC PROGRAM MATERIAL -
OOCUMENlATJON - PROGRAM WRITE-UP ••• REFERENCE MANUAL ••• OPERATING 

I NS TRUC T JONS. 
CARD OECI< - BINARY OBJECT PROGRAM DECK. 

OPTIONAL PROGRAM MATERIAL -
ONE MAGNETIC TAPE - ASSEMBLY LISTINGS ••• FLO"CHARTS ••• PROGRAM 

ORGANJZATJCN MANUAL ••• MAIN PROGRAM ••• 1/0 ROUTINES. 

7090-Fl-03X PORJFOLIO SELECTION PROGRAll 
ORDER THRCUGH LOCH IBM BRANCH OFF ICE 
SPECIFY FILE ltUMBER 7090-Fl-03X 

THIS PROGRAM IMPLEMENTS A NEW STATISTICAL THEORY OF 
PORTFOLIG SELECTION DEVELOPED BY H. M. MARKOWITZ WHICH 
CLOSELY SIMULATES THE LOGIC OF SECURITY DIVERSIFICATION TO 
l'INIMIZE RISI< AS El'IPLOYEO IN NON-SPECULATIVE INVESTMENT 
PRACTICE. THE PROGRAM JS GENERAL-PURPOSE IN SCOPE ANO JS 
DESIGNED TO PERMIT EXPERIMENTAL TESTING OF THIS THEORY ON A 
PRACTICAL BASIS. 

INPUT JS CF TWO TYPES- PROBABILITY BELIEFS ABOUT RETURN 
ON SECURITIES ANO SPECIFIC RESTRICTIONS IMPOSED CN 
PORTFOLIOS. ENTERED EXPLICITLY OR IMPLICITLY AS DATA ARE 
THE EXPECTED RETURN ANC PROBABLE RANGE CF VARIATION FOR 
EACH SECURITY ANO THE PRICE CORRELATIONS BET"EEN PAIRS OF 
SECURITIES. ALSO STATED ARE ANY DESIRED LINEAR EQUALITY OR 
INEQUALITY CONSTRAINTS CN THE ALLOCATICN OF FUNDS AMONG THE 
SE CURI Tl ES WHICH MUST BE SAT ISF IEO FCR LEGAL, POLI CY OR 
OTHER REASONS. THE PORTFOLIO SELECTION PROCEDURE PIVOLVES 
OPTIMIZATICN BY THE MATHEMATICAL TECHNIQUE OF PARAMETRIC 
QUADRATIC PROGRAMMING. OUTPUT FRO~ THE PROGRAM CONSISTS OF 
MINIMUM RISI< PORTFOLIOS AT SPECIFIEO LEVELS OF NET RETURN 
/AFTER TAXES/. THIS OUTPUT IS SUITED TO THE NEEDS OF 
PCRTFOLIO MANAGERS, PROVIDING QUALITATIVE AND QUANTITATIVE 
GUIDANCE FOR THE DEVELOPMENT OF APPROPRIATE INVESTMcNT 
STRATEGIES. 

THE PROGRAM USES THE CHAINING FEATURE OF THE FORTRAN 
MON! TOR SYSTEM ANO REQUIRES AN IBM 7090 CF THE FOLLOolNG 
MINl~UM CONFIGURATlON-

I. 32, 766 WORDS OF CORE STORAGE 
2. TWELVE TAPE UNITS /llHICH INCLUDES THCSE FOR THE 

FORTRAN HON! TOR SYSTEM/ 
3. ONE ON-LINE CAR C READER 
4. ONE ON-LINE PRINTER 

PERIPHERAL EQUIPMENT CONSISTING OF AN IBM 14Cl IS ALSO 
REQUIRED FOR OFF-LINE CARO-TO-TAPE ANO TAPE-TO-PRINTER 
OPER AT I CNS. 

THE NUMBER OF TAPES INOICATEO MUST BE PROVIDED FOR EACH ITEM THAT IS 
ORDERED. 

BASIC PROGRAM l'IATERIAL -
CCCUMENTAT ION - PROGRAM WRITE-UP ••• REFERENCE MANUAL. 
CN£ MAGNETIC TAPE - ASSEMBLY LISTINGS. 
CARO DECKS - BINARY PRCGRAH DECK ••• SAMPLE PROBLEI' CECI<. 

7090-F0-062 32K FORTRAN PROGRAMMING 
SYSTEll FOR 709/1090 

ORDER THROUGH LOCAL· I BM BRANCH OFF I CE 
SPECIFY F !LE NUMBER 7090-F0-062 

PURPOSE THE IBM FORMULA TRANSLATING SYSTEM, 32K 709/7090 
FORTRAN, JS AN AUTOMATIC COOING SYSTEM FOR THE IBM 70917090 DATA 
PRCCESSING SYSTE~. HORE PRECISELY, IT IS A 70917090 PROGRAM 
WHICH ACCEPTS A SOURCE PROGRAM WRITTEN I~ THE FORTRAN LA~GUAGE, 
CLOSELY RESEMBLING THE ORDINARY LANGUAGE OF MATHEMATICS, ANO 
WHICH PRODUCES A MACHINE-LANGUAGE CBJECT PROGRAI' READY TO Bt RUN 
ON A 709 OR 7090. THE SYSTEM ALSO CONTAINS THE FAP ASSEMBLE!{ AND 
FORTRAN NON ITOR, ENABLING JOBS TO BE COMP I LEO, ASS EMBL EO, A~C 

EXECUTED AU TOM AT I CALLY. 

THE NUMBER OF TAPES INOICATEO MUST BE PRCVJOEO FOR EACH ITEM Tr.AT IS 
ORDERED. OPTIONAL MATERIAL REQUESTED MUST BE ITEMIZED ON THE CRCER 
CARO. 

BASIC PROGRAM MATERIAL -
DOCUMENTATION - PRCGRAM WRITE-UP ••• OPERATING INSTRUCTIONS. 
CNE MAGNETIC TAPE - SYSTEM TAPE. 
CARD DECK - EDI TOR OECK. 

OPTIONAL PROGRAM MATERIAL -
THREE MAGNETIC TAPES - /ONE TAPE/ SYlffiOLIC INPUT ••• /TWO TAPES/ 

ASSEMBLY LISTINGS. 

7090-10-094 S-PROGRAM 
ORDER THRCUGH LOCAL IBM BRANCh GFF ICE 
SPECIFY FILE NUMBER 7090-10-094 

PURPOSE THE S-PROGRAM CONSISTS OF INltROEPENDENT 
SUBROUTINES FOR WRITING I-LANGUAGE STRING OUTPUT. SOME OF 
THESE SUBROUTINES ADD I-LANGUAGE ELEMENTS TO THE STRING 
OTHERS ARE SYSTEl'I SUBROUTINES. 1-LANl>UAGE ELEMENTS ARE 
ADOEO TO THE STRING WITHOUT REGARD TO THEIR LOGICAL 
VALIDITY. THE 7090 INPUT/OUTPUT CONTROL SYSTEM I IOCS/ JS 
USED TO TRANSMIT INFORMATION FROM CORE STORAGE TG TAPE. 

BASIC PROGRAl'I MATERIAL -
OOCUHENTATION - PRCGRAM WRITE-UP ••• LISTINGS ••• REFERENCE MANUAL 
CARO DECK - SYMBOLIC CARDS. 

7090-PR-130 7090/709~ IBSYS PROCESSOR 
ORO ER THRGUGH LDC AL I BM BRANCH OFF ICE 
SPECIFY FILE NUMBER 7090-PR-I30 

THE FOLLOWING PROGRAMS ARE CONTAINED ON THIS SYSTEM TAPE. 
709/7090 COMMERCIAL TRANSLATOR 7090-CT-92I 
7090 FORTRAN I I PROCESSOR 7090-F0-926 709D 
JMPUT/OUTPUT CONTRCL SYSTEM /IOCS/ 7090-0l-9I9 
7090/7094 9PAC PROCESSOR 7090-PR-92' 
7090/7094 IBJOB PROCESSOR 1729 CAPABILITY/ 7090-PR-929 
7090/7094 GENERALI ZED SORT ING PROGRAM 7090-SM-922 
7090 IBSFAP 7090-SP-920 
7090 BASIC MOfllTOR IBSYS 7090-SV-9I8 
7090/7094/BOI DISK UTILITY PACKAGE 7C90-UT-927 

COMMER( IAL TR ANS LA TOR 
7090-CT-92I 

PURPOSE TO FACILITATE THE REDUCTION OF TIME ANO EFFORT 
REQUIRED TO PROGRAM COMMERCIAL PROBLEMS BY PERMITTING A 
USER TO COMPILE PROGRAMS WRITTEN IN THE COl'MERCIAL 
TRANSLATOR LANGUAGE, ANO TC LOAD AN EXECUTE THESE 
PROGRAMS. USE COMMERCIAL TRANSLATCR, VERSION 3, IS A 
SUBSYSTEM OF THE IBSYS PROCESSOR, #7090-PR-130, OPERATING 
UNDER THE CONTROL CF THE BASIC MCNITOR •IBSYS•. ALL JNPl;T 
AND OUTPUT FUNCTIONS ARE PERFORMED THROUGH THE 7090 JOCS 
SYSTEl'I. MACHINE CONFIGURATION I. 32766 ~OROS OF CORE 
STORAGE. 2. ONE ON-LINE PRINTER. 3. A MINIMUM OF 5 TAPES. 
4. CNE ADDITIONAL TAPE, OR A CARO READER FOR INPUT. 5. O~E 
ADO! TIONAL TAPE, OR A PUNCH FOR PUNCI'- OUTPUT. 

FCRTRAN II PRDCESSCR 
7090-FO-~le 
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PURPOSE-THE FORTRAN I I PROCESSOR ACCEPTS SOURCE PROGRAMS 
WRITTEN IN THE FORTRAN II LANGUAGE wHICH RESEMBLES THE 
LANGUAGE OF MATHEMATICS, OR IN THE FAP SYMBOLIC LANGUAGE 
AND COMPILES. LCADS AND EXECUTES THE RESULTING OBJECT 
PROGRAMS. 

USE-THE FORTRAN II PROCESSOR OPERATES UNCER THE BASIC 
MONITOR •IBSYS• AND HAY RESIDE OPTIONALLY ON 729 TAPE OR 
1301 DISK STORAGE. THE FORTRAN II PROCESSOR CONTAINS FAP 
•FORTRAN ASSEMBLY PROGRAM• ANO THE FORTRAN MONITOR 
ENABLING COHPILATICNS, FAP ASSEMBLIES, ANO tllNARY 
PROGRAMS FROM PREV I DUS COMP I LAT IONS CR ASSEMBLIES TO BE 
EXECUTED AS PARTS OF A SINGLE JOB. 

MACHINE CONFIGURATION- THE FORTRAN II PROCESSOR WILL 
OPERATE ON ANY IBH 7090/7094 OR IBH 709 EQUIPPED WITH DATA 
CHANNEL TRAP. THE FOLLOWING MINIMUM MAChlNE CONFIGURATION 
IS REQUIRED •l• A H·INIMUH OF 32K WORDS OF STORAGE ••• •2• 
ONE ON-LINE PRINTER ••• •3• ONE SYSTEM TAPE OR 1301 DISK 
STORAGE ••• •4• THREE INTERMEDIATE TAPES •FOUR ARE REQUIRED 
FOR CHAIN JOBS• ••• •5• CNE SYSTEM INPUT TAPE ••• •6• ONE 
SYSTEM OUTPUT TAPE ••• •7• ONE PUNCH IAPE .... 8• AOCITIONAL 
TAPES AS REQUIRED FOR FAP UPDATING. 

INPUT/OUTPUT CONTROL SYSTEM /IOCS/ 
7090-I0-919 

THIS ABSTRACT SUPPLEMENTS, NCT REPLACES, THE ABS TRAC TS FCR 
FOR THE 7090 INPUT/OUTPUT CONTROL SYSTEM AND SUPPLEMENT 
FOR 7C90 IOCS WITH 1301 SEQUENTIAL CAPABILITY. THE INPUT/ 
OUTPUT CONTROL SYSTEM IS DESIGNED TO RELIEVE THE PROGRAMMER 
OF THE NECESSITY OF WRITING INPUT AND OUTPUT ROUTINES BY 
AUTOMATICALLY HANDLING PREPARATION ANIJ CHECKING OF LABELS, 
THE BLCCKING ANO UNBLOCKING OF DATA RECORIJS. AND THE 
OVERLAPPING OF PROCESSING WITH INPUT AND OUTPUT CPERATIOllS. 
THIS NEW SECTICN IS BEING ACDEO TO 7090 IDCS IN ORDER TC 
TAKE FULL ADVANTAGE OF THE RANDOM ACCESS CAPABILITY CF 
IBM 1301 01 SK STORAGE. IT IS A HOCULAR PROGRAM, USING IOEX 
TO MAKE IT COMPATIBLE WITH THE IBSYS BASIC HONITGR UNDER 
WHICH IT OPERATES. THE RANDOM ACCESS SECTION OF IOCS CAN 
BE USED SEPARATELY DR IN CONJUNCTION WITH AoH ONE OF THE 
FOUR CCNFIGURATICNS OF SEQUENTIAL ACCESS IOCS. IOCS IS A 
COHPCNENT OF THE IBSYS PROCESSOR OPERATING SYSTEM. THE 
USE OF IOCS/AND THE RANDOM CAPABILITY/ REQUIRES A 7090 OR 
7D94 DATA PRCCESSING SYSTEM WITH AT LtAST ONE CARD READER 
/OR TAPE UNIT/, AN ON-LINE PRINTER, AND AN IBSYS SYSTEM 
LIBRARY UNIT. IF 1301 DISK STORAGE IS USED FOR THE SYSTEM 
LIBRARY UNIT, Al',I ACTUAL CARO READER IS REQUIRED. 

9 PAC PROCESSOR 
7090-PR-S24 

THE 9PAC PROCESSOR IS A BUSINESS-ORIENTED PROGRAMMING 
SYSTEM FOR THE ESTABLISHMENT AND MAINTENANCE OF DATA FILES 
AND FOR THE PROIJUCTION OF REPORTS. 9PAC IS A SYBSYSTEM OF 
THE IBSYS PROCESSOR, 7090-PR-130 OPERATING UNDER CONTROL OF 
!HE BASIC MONITOR /IBSYS/. THIS VERSION OF 9PAC HAY RESIDE 
GN EITHER 729 TAPE OR 1301 DISK STORAGE. 9PAC, WHICH 
INCLUDES THE FILE PROCESSOR AND REPORTS GENERATOR, 
COMPILES PROGRAMS STATED AS FIXED-FORMAT PARAMETERS AND 
LOADS AND EXECUTES THESE PROGRAMS. 9PAC VERSICN 3 ALSO 
PROV IDES THF FILE PROCESSOR WITH REPORTS GENERA TOR 
CAPABILITIES, THu:> MAKING Ir POSSIELE TG UPDATE A FILE 
AND PRODUCE REPORTS FROM ThE FILE IN A SINGLE MACHINE RUN. 
THE I-STRING REPGRT OUTPUT FEATURE WILL NOT BE IMPLEMENTED. 
MACHINE CONFIGURATION- 7090/7094 9PAC MAY BE USED ON A 7C9 
EQUIPPED WI TH THE DAT A CHANNEL TRAP FEATURE. THE FOLLOW ING 
MINIMUM CONFIGURATION IS REQUIRED- /1/ 32, 768 WCRDS OF 
CORE STORAGE ••• 121 ONE ON-LINE PRINTER ••• /3/ CNE SYSTEI' 
TAPE OR 1301 DISK STORAGE ••• /4/ ONE TAPE FOR SYSTEM 
INPUT ••• /5/ ONE TAPE FOR PUNCHED CUT PUT ••• /6/ CNE TAPE 
FOR SYSTEM OUTPUT••• 171 FIVE TAPES FGR WORK TAPES AND 
9PAC DATA TAPES. 

IBJOB PROCESSOR /729 CAPABILITY/ 
7090-PR-929 

THE IBJCB PROCESSOR IS THE FIRST STEP TOwARD INTEGRATION 
OF PRESENT AND FUTURE COMPILERS IN A 'INGLE OPERATING 
SYSTEM THAT Will PROCESS SEVERAL SOURCE LANGUAGES WITHIN 
A SINGLE JOB. DEFINED AS THE BASIC UNIT BEING PROCESSED BY 
THE IBJOB MONITOR AT ANY ONE TIME, A JCB CONSISTS OF 
ONE CR MORE PROGRAMS WHICH HAY OR HAY NOT BE RELATED, 
DEPENDING ON WHETHER THEY ARE TO BE EXECUTED TOGETHER 
ONCE COMPILATIONS ANO ASSEHBL IES ARE COMPLETED. THE 
7C9C/7C94 IBJOB PRCCESSOR CONSISTS OF ThE FOLLOWING 
CCMPCNENTS WHICH ARE LISTED TOGETHER WITH THEIR SPECIFIC 
PURPOSE. 

7090-SV-801 /THE HONITCR-IBJOB/ 
1090-SV-802 /THE LCACER-IBLOR/ 
7090-LH-803 /THE LI BRARY-IBLI B/ 
7090-SP-804 /HAC RO ASSl:MBL Y-1 BHAP I 
7090-FD-805 /FORTRAN IV COHPILER-IBFTC/ 
7090-CB-806 /COBOL COMP I l ER- I BC BC 

7C90- SV-801 /THE MON I TOR-I BJCB/ 

THE MONITCR /IBJOB/, CONSISTING OF JOB CCNTROL AND 
PROCESS CCNTROL, IS DOMINANT WITH!~ THE PROCESSOR. AS T~E 

SUPERVISORY PORTION, IT OPERATES U~DER ANO PROVICES COMHU­
NICATICN WITH IBSYS, POSITIONS THE SY:>TEM TAPE, AND REGU­
LATES THE INPUT/OUTPUT PHASING OF VARIOUS PARTS OF THE COM-
PILERS, ASSEMBLER, AND LOADER. IT OPERATES WITH BASIC IOCS. 

7090-SV-802 /THE LOADER-IBLDR/ 

IHE LOADER /IBLOR/ LREAftS AN EXECUTABLE MACHINE LANGuAGE 
PRCGRAM FROM RELOCATABLE BINARY DECKS PRCDUCtD BY THE 
IBMAP ASSEMBLY PROGRAM. AS PART OF ThE LOADING PROCEDURE, 
SE PARA TEL Y ASSEHBLEC PRC GRAM SEGMENTS ARE LOADED, THE 
LIBRARY /IBLIB/ IS SEARC~ED FOR ANY AODITICNAL PROGRAM SEG­
MENTS REQUIRED, DIRECT CROSS-REFERENCING BETWEEN THEI' IS 
ACCO~PL !SHED, STORAGE IS ALLOCATED FCR COMMON DATA AN[ 
l/C BUFFERS, AND THE SPECIFIED MODULE OF IO<:S IS INITIA-
LIHC FUR PROGRAM USE DURING EXECUTION. UNCER DIRECTION OF 
LCADER CONTRCL CARDS. A STORAGE HAP HAY Bt PRODUCED, 
SYMBOLIC TAPE ASSIGNMENT AND THE FACILITY FOR LOAD TIME 
DESCRIPfICN OF INPUl/CU!PUT FILE CHARACIE1UoTICS ARc 
PRCVIDED. 
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7090-LM-803 /THE LIBRARY-IBLIB/ 

THE LIBRARY /IBLl8/ CONSISTS OF SUBROUINtS wHICH­
EVALuATE MATHEMATICAL FUNCTIONS- PERFLRM ALL INPL;T, CUTPUT 
AND CONVERSION OF DATA AS REQUIRED BY OBJECT PROGRAMS­
ESTABLISH CORRESPONDENCE BETWEEN SCURCE PRO.;RAM INPUT/ 
CUTPUT UNIT DESIGNATIONS AND SYSTEM FILES- MCNITOR 
EXECUTION ERRORS- AND, INITIATE OBJtCT PROGRAM DUMP REQUESTS. 

7090-SP-804 /MACRO ASS EM Bl Y- lbMAP I 

THE MACRO ASSEMBLY PROGRAM /IBMAP/ PRLCESSE:> ALL 7090/70S4 
MACHINE LANGUAGE AND EXTENDtD MNEMONICS, AS ocLL AS l'ACRC 
INSTRUCTIONS ANC A LARGE NUMBER OF PSEUCO-OPERATIONS. 7094 
INSTRUCTIONS FOR THE 7C90. 

7090-F0-805 /FORTRAN IV COMPILER-IBFTC/ 

THE FORTRAN IV CCHPILER /IBFTC/, AS A COMPONENT OF THE 
IBJOB PROCESSOR, TRANSLATES A FORTRAN IV SOURCE PROGRAM 
INTO HAP LANGUAGE. THE FORTRAN IV LANGUAGE INCLUCES-
DOUBLE-PRECISIGll AND COMPLEX ARITHMETIC- LCl>lCAL VARIAELES, 
FUNCTIONS, AND EXPRESSIONS- STANDARDIZEC FUNCTION NOTATICN­
BLOCKED COMMON- ADJUSTABLE ARRAY DIMENSIONS- GENERALIZED 
READ ANO WRITE STATEMENTS- AND THE DATA STATEMENT. Tl-'E 
OBJECT PROGRAMS PRODUCED SUPPORT son. THE 7090 AND 7094. 
THEY USE FULL-WORD INTEGER ARIT HHE TIC. CN OPT ION, THEY 
WILL ALSO USE 7094 DOUBLE-PRECISION ANC INDEXING 
INSTRUCTIONS WHERE APPLICABLE AS WELL AS 3, 4, 5, 6, OR 7 
INDEX REGISTERS. 

7090-CB-806 /COBOL COMPILER- I BCBC I 

THE 7090/7094 COBOL COMPILER /IBCBC/ TRANSLATES A COBOL 
SOURCE PROGRAM INTO HAP LANGUAGE. THE COBOL LANGUAGE WAS 
DEVELOPED FOR BUSINESS APP LI CAT IONS BY A CGMMITTEE OF THE 
CONFERENCE ON DATA SYSTEMS LANGUAGE /CCCASYL/ AS A 
COOPERATIVE EFFORT OF COMPUTER USERS IN INOUSTR Y, THE 
DEPARTMENT OF DEFENSE AND OTHER FECERAL GOVERNMEfl;T 
AGENCIES, AND COMPUTER MANUFACTURERS. 

THE IBJ-OB PROCESSOR OPERATES UNDER THt BASIC MONITOR 
/IBSYS/, 729/1301 SEQUENTIAL VERSION, NO. 7090-PR-130. 

THE HINIHUH MACHINE CCNFIGURATION ~ECESSARY FGR OPERA!ION 
OF THIS SYSTEM IS- AN IBH 7090 OR 7094 lodTH 32,768 WORDS 
OF CORE STORAGE, ONE IBM 716 PRINTER, CNE IBM 711 CARC 
READER, AND EIGHT IBM 729 /II, IV, v, VII TAPE UNITS 
ATTACHED. IF AN IBH 1401, WITH ITS ATTACHED REAOER/PUNCI" 
AND PRINTER, IS AVAILABLE FOR THE PROCESSING OF SYSTEM 
OUTPUT AND A SINGLE TAPE IS ASSIGNED IN IBSYS TG BGTh 
SYSOUI AND SYSPPI /LIST AND PUNCH FUNCTICNS/, THEN ONLY 
SEVEN IBM 729 TAPE UNITS ARE REQUIREC. 

GENERALIZED SORTING PROGRAl'S 
7 C90-SH-922 

THE PROGRAM Will SORT AND/OR MERGE SIGNED OR UNSIGNEC 
BINARY OR BCD FILES IN LOGICAL OR ALGEBRAIC SEQUENCE. 
VERSION 5 INCLUDES PROVISIONS TO SORT VARI ABLE-LENGH 
RECORDS. THE 7090/7094 SORT IS RUN UNDER THE CONTROL CF THi 
IBSYS OPERATING SYSTEM. INFORHATICN IS SUPPLIED TC Tht 
SORT PROGRAM BY CONTROL CARD STATEMENTS. ThE F~t<MAl~ i'0K 
THESE STATEMENTS, DETAILS OF THEIR PREPARATICN, AND 
INSTRUCTIONS FOR OPERATI"'G THE SORT SYSTEM ARE EXPLA!NEC 
IN THE REFERENCE MANUAL, IBM 7090/7094 GENERALIZED 
SORTING SYSTEM M090/7094 SORT, FORM C28-6307. THE SCRT 
PROGRAM OPERATES ON AN IBM 7090/7094 •!Th A MINIMUM OF 
32,768 WORDS OF CORE STORAGE. IF THE SYSTEM IS TO BE 
LOADED FROM TAPE, THE PROGRAM REQUIRES A MINIMUM OF hC 
7607 DATA CHANNELS AND FIVE MAGNETIC TAPE UNITS, TWO GF 
WHICH HUST BE ON THE SAHE CHANNEL. IF TH SYSTEM IS TC BE 
LOAGED FROM DISK, THE PROGRAM REQUIRES A HINIHUM OF TWO 
7607 DATA CHANNELS AND FOUR MAGNETIC TAPE UNITS, TWO 
ATTACHED TO EACH CHANNEL, AND ONE 1301 DISK STORAGE. 
ADDITICNAL TAPE UNITS CAN BE UTILIZED TO PROVIDE UP TO A 
10-WAY MERGE. AN ON-LINE PRINT ER IS NECESSARY, WHEREAS AN 
CN-LINE CARO READER IS OPT IDNAL. 

IB SF AP 
7090-SP-920 

PURPCSE TO FACILITATE AN ASSEMBLY, INCLUDING 
HACRC-OPERATION COMPILATION, AND SYMBOLIC TAPE MAINTENANCE 
UNDER THE BASIC HON I TOR •IBSYS•. IBSFAB CAN BE CALLEC WI TH 
THE BASIC MONITOR CONTROL CARD •SEXECUTE IBSFAB._ THIS 
BEING DONE, 18SFAB WILL RECOGNIZE ALL CARDS nHICH ARE IN 
THE FORMAT OF FAP CARDS. THE EXCEPTIOI'> TO THIS RULt IS 
THAT ALL IBSFAP CONTROL CARDS HUST HAVE AN ASTERISK /•/ IN 
COLUMN SEVEN •7•. A SPECIAL FEATURE GF IBSFAP IS THE 
PSEUCO-OPERATICll, SST•SA\/E SYMBOL TABLE•, WHICH PROVIDES 
THE SYHbOLIC DEFINITION ENTRIES MOST COMMONLY NEEDED BY 
IBNUC AND IOEX. IBSFAP IS USED UNCER THE BASIC MONITOR 
OPERATING SYSTEM. FOR AN EXAMPLE, REFERENCE SHOULD BE MADE 
TO THE FAP SUPPLEMENT #J28-6186. MACHINE CONFIGURATION 
DATA CHANNEL TRAP FEATURE. IF THE 709 IS TO BE USED, Tf-E 
REQUEST FOR THE SYSTEM MUST STATE IT IS GOING TO BE USED ON 
ThE 7C9 AND THE APPRCPRIATE SYSTEM Will BE SENT. THE 
FOLLOWING HINll'UM CONFIGURAI ION IS REl.UIRED 1. 32,768 WORD~ 
CF CORE STORAGE. 2. ONE CN-LINE PRINTER. 3. ONE SYSTEM 
TAPE. 4. ONE TAPE OR A CARD RcADER FCR INPUT. 5. ONE TAPE 
OR A CARD PUNCH FOR PUNCHED OUTPUT. 6. ONE TAPE FOR 
PRINTED OUTPUT. 7. TWO TAPES FOR WOKK TAPtS. IBSFAP WORKS 
UNDER IBSYS ANC THUS Will OBTAIN ITS TAPE UNITS FROM IBSYS. 

BASIC MONITOR 185YS 
7090-SV-918 

PURPGSE TO FACILITATE THE REDUCTION OF T ll'E ANO EFFORT 
RE,UIRED TC PERFORM THE INTER-SYSTEM CCMHUNICATION THI.JS 
ALLOl\ING CONTINUOUS PRCCESSING WITH A MINIMUM OF OPERATOR 
INTERVENTION. ThE BASIC MONITOR CAN bE EQLIPPEC •II~ JCS! 
THOSE PROGRAMMING SYSTEMS DESIRED AT A PART lCULAR 
I~STALLATICN. THE BASIC MCNITOR CAN COCRC!NATE l:'IJT 
ASSIGNMENTS AND COl'MUNICATE INTERMECIATE INFOKMATIO~ 

BETWEEN IHE DESIRED SYSTEM FACILITATillG CONllNCuS 
CPERATION AND RECUCING SET-UP TIME. TrlS ldLL EFFECT A 
SUBSTANTIAL TIME SAVING IN COMPUTER OPERATIC~, A'JD •ILL 
ALLOll GREATER FLtXIBILllY IN PROGRAl'.MING. uSE lJF PRCoRAM 
BASIC MCNITOR, JeSY:>, PRCVIOES l. AN ECITOR ROUTINE TO 
MCDIFY, ADD, A~C/OR DELETE PROGRAHMIN<. ~YSTICMS TO SATISFY 
THE REQUIREMENTS OF ANY USERS. 2. ~ACHINE INSTALLATIC~ 
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ASSEMBLY PARAMETERS NEED ONLY BE SPECIFIED FOR THE BASIC 
MONITOR. THIS INFORMARION WILL BE TRANSMITTED TO EACH 
SYSTEM AS REQUIRED. 3. A COUMP RCUTINE TO RECORD CORE WHEN 
THE TERMINATIOll GF A SYSTEMS OPERATION BECOMES NECESSARY 
BECAUSE OF AN ERROR WtHCH MAKES RECOVi:RY IMPGSSIBLE. IBSYS 
MAKES IT POSSIBLE TO HAVE SYSTEM MUNTENANCt:, ASSEMBLIES, 
ANO SELECTION OF CURRENT SYSTEMS EACH PASSING INFORMATION 
AS NEEDED TO THE NEXT SYSTEM TO BE EXECUTED. IBSYS CONTROL 
CARDS ARE USEO TO OBTAIN THE DESIRED RES.ULTS WITH THE 
HINIMU~ OF COMPUTER Tl~E. MACHINE COhFIGURATION THE 7090 
BASIC MCNITOR MAY BE USED ON A 7090, OR ON A 709 EQUIPPED 
WITH THE DATA CHANNEL TRAP. IF THE 709 IS USED, THE REQUEST 
FOR THE SYSTEM MUST STATE IT IS GOING TO BE USED ON THE 709 
ANO THE APPROPRIATE SYSTEM WILL BE SENT. THE FOLLOWING 
MINIMUM CONFIGURATION IS REQUIRED l. 32,768 WORCS OF CORE 
STORAGE. 2. ONE ON-LINE PRINTER. 3. ONE SYSTEM TAPE. 4. 
ONE TAPE OR A CARO READER FCR INPUT. 5. CNE TAPE OR A 
PUNCH FOR PUNCHED OUTPUR. 6. ANY OTHER REIOUIREMENTS ARE 
DETERMINED BY THE SYSTEM WHCH IS BEING MONITOREC BY BASIC 
MONITOR. 

7090/7094/1301 DISK UTILITY PACKAGE 
7090-UT-927 

PURPOSE-THE 7090/7094/ 130 l ll I SK UTILITY PACKAGE CONS I ST S 
OF THE 1301 DISK UTILITY MONITOR ANO SIX ROUTINES 10 
PERFORM CERTAIN COMMON OPERATIONS RELATED TO THE STORAGE, 
RETRIEVAL, ANO PRESERVATION OF DATA IN IBM 1301 DISK 
STORAGE. THE SIX ROUTINES PROVIDED ARE FORMAT TRACK 
GENERATION, HOME ADDRESS AND RECORD ADDRESS GENERATION, 
LOAD lllSK, DUMP DISK, RESTORE DISK, CLEAR DISK, 
USE-THE 1301 DISK UTILITY MONITOR, OPl:RATING UNDER THE 
BASIC MONITOR •IBSYS•, MAINTAINS CCNTROL Of ANO LOADS THE 
UTILITY ROUTINES. IT PROCESSES THE CONTROL CARDS WHICH 
DIRECT THE PROCESSING OF DIFFERENT JOBS. THE DISK UTILITY 
MONITOR ALSO CCNTAINS VARIOUS COMMON !>UBROUTINES. THE 
FORMAT TRACK GENERATION ROUTINE Will GENERATE FROM 
SPECIFICATIONS PROVIllEll IN CONTROL CARDS, CHARACTERS FOR A 
FORMAT TRACK ANll Will WRITE THEM ON ONE OR MORE FORMAT 
TRACKS. THE HOME AllllRESS ANC RECORD ADDRESS GENERATION 
ROUTINE Will GENERATE FROM SPECIFICATIONS PROVIDED IN 
CONTROL CARDS, HOME AllllRESS IDENTIFIERS ANO RECORD 
ADDRESSES ANO lilll WRITE THEii ON ONE OR MORE TRACKS. THE 
LOAll DISK ROUTINE WILL LOAC THE DATA CONTAINED IN TAPE 
RECORDS INTO AN AREA OF DISK STORAGE llESIGNATEll BY CONTROL 
CARDS. ONE OR MORE TRACKS MAY BE LOAllEO. THE llUMP lllSK 
ROUTINE Will WRITE All OF THE llATA ON ONE OR MORE TRACKS 
OESIGNATEll BY CONTROL CARDS ONTO MAGNETIC TAPE. THE 
RESTORE 01 SK ROUTINE Will RETURN DATA WRITTEN ON MAGNET IC 
TAPE BY THE llUMP lllSK ROUTINE TO THE DISK STORAGE LOCATION 
FROM WHICH IT WAS UNLOADED. THE Clt:AR DISK ROUTINE INILL 
Fill DATA RECORD AREAS ON CNE OR MORE TRACKS SPECIFIED BY 
CONTROL CARDS WITH A CHARACTER SPECIFIED BY THE USER. 

THE NUMBER OF TAPES I Nil ICA TEil MUST BE PROV lllEll FOR EACli ITEM 
THAT IS ORDERED. OPTIONAL MATERIAL Rt:QUESTEC MUST BE ITEMIZED ON 
THE ORDER CARil. 

BAS IC PROGRAM MATER !Al -
DOCUMENTATION - PROGRAM WRI TE-UP ••• REFERENCE MANUAL ••• 

OPERATING INSTRUCTIONS ••• SAMPLE PROBLEM ••• FLOWCHARTS. 
ONE MAGNETIC TAPE - IBSYS SYSTEM TAPE. 
CARO DECKS - THREE HITOR llECKS ••• FIVE SAMPLE PROBLEM OECKS 

••• ONE IBLOB ASSEMBLY DECK. 

OPTIONAL PROGRAM MATERIAL -
FOURTEEN MAGNETIC TAPES - SYMBOLIC INPUT /FIVE TAPES/ ••• 

ASSEMBLY LISTINGS - /NINE TAPES/. 
CARO DECKS - TWO OBJECT DECKS.•• TWO SYMBOLIC DECKS /THESE 

FOUR DECKS ARE FOR THE 1401-UT-158 PROGRAM. 
DOCUMENTATION - PRELIMINARY SYSTEM GUIDE MATERIAL INCLUDING 

FLOWCHARTS. 

7090-Sl-124 7090/1094 SUPPORT PACKAGE 
FOR THE 7040/1044 

ORDER THROUGH LOCAL IBM BRANCH OFFICE 
SPECIFY FILE NUMBER 7090-Sl-124 

THE PURPOSE OF THE SUPPORT PACKAGE IS TO PROVIDE AN ASSEMBLER 
ANO SIMULATOR TO PERMIT ADVANCE TESTING OF 7040/7044 APPLICATICNS 
ON THE 7090/7094. THE SUPPORT PACKAGE CCNSISTS Of TWO SECTIONS, 
THE ASSEMBLER ANO THE SIMULATOR. THE ASSEMBLER IS A MOOIFICATICN 
OF THE 7090 MACROFAP ANO OPERATES UNDER THE 709/7090 FOR TRAI\ 
MONITOR SYSTEM. THE SIMULATOR IS A PART OF THE LIBRARY ANC IS 
OBTAINED BY THE PSEUDO OPERATION CALL S40. THE SIMULATOR 
REQU!RES 1!00 S!!JR.,!;GE LQC~!!O~ ~ND !S RE!..OC.ATABLE. !..OAD!~G !S 
AUTOMATIC UNDER MONITOR CONTROL, WITH CONTROL CARDS AS SPECIFIED 
IN THE MONITOR BlJLLETINS. 

THE MINIMUM MACHINE CONFIGURATION REQUIRED FOR THIS SYSTEM IS 
709/7090 WITH 32,768 STORAGE LOCATIONS, 8 TAPE UNITS, 1 ON-LINE 
CARO READER, 1 ON-LINE PRINTER. 

REQUESTOR MUST SUBMIT TAPES AS FOLLOllS - FOR BASIC PROGRAM MATERIAL 
1 TAPE. OPTIONAL MATER !Al - 1 TAPE. 

7090-51-946 SlllULATIOll OF THE IBM 7750 
PROGRAMMED TRANSMISSION CONTROL ON THE 709017094 

ORDER THROUGH LOCAL IBM BRANCH OFFICE 
SPEC I FY FI LE NUMBER 7090-S 1-946 

THE PROGRAM SIMULATES THE IBM 7750, ITS 110ST COMPUTER ANO ITS 
COMMUNICATION NETWORK, USING THE IBM 7090. IT IS USEFUL FOR 
TESTING 7750 PROGRAMS PRIOR TO THEIR USE ON AN IBM TELEPROCESSING 
SYSTEM, BUT IT IS NOT A SUBSTITUTE FOR A 7750. THE SIMULATED 
7750 HAS 120288 llORDS OF PROCESS STORAGE, 128 llORCS Cf CONTROL 
STORAGE ANO A l'AXIMUM NETWORK OF HUR MCAS •ITH ESSENTIALLY 
IDENTICAL SPECIFICATIONS FOR All TERMINALS GN A GIVEN MCA. FULL 
DUPLEX OPERATICN IS NOT PROVIDED. THE PROGRAM IS USED WITH THE 
FORTRAN II MONITOR, WHICH IS UNDER 18SYS. 

THE SIMULATION PROGRAM REQUIRES AN IBM 709017094 DATA PROCESS­
ING SYSTEM HAVING FOUR TAPE UNITS, USED AS FOLLOllS-

/1/ SYSTEM /SYSLBL/ 
121 INPUT /SYSINl/ 
/3/ OUTPUT /SYSOUl/ 
/4/ DUMP /SYSCKl/, RESTART /SYSCK.</ 
BASIC PROGRAM MATERIAL-
1. PROGRAM DECK 
2. LISTING TAPE 
3. FLOW CHARTS 
4. SAMPLE PROBLEM 

5. REFERENCE MANU4l 
OPTIONAL PROGRAM MATERIAL-
1. SOURCE LANGUAGE TAPE 

THE NUMBER OF TAPES INOICATEC MUST BE PRCVIDED FOR EACH ITEM 11-.AT IS 
ORDERED. OPTIONAL MATERIAL REQUESTEC MUST BE ITEMIZED ON ThE ORDER 
CARD. 

BAS! C PROGRAI' l'ATERIAL -
DOCUMENTATION - PROGRAM MRI TE-UP ••• REFERENCE MANUAL··· FLOhCHARTS 

••• SAMPLE PROBLEM. 
CNE MAGNETIC TAPE - LISTING TAPE. 
CARO DECK - BINARY DECK. 

OPTIONAL PROGRAM MATER !Al -
ONE MAGNETIC TAPE - SYMBOLIC CARCS ON TAPE. 

7090-UT-145 709017094 HYPERTAPE UTILITY 
PROGRAMS /INDEPENDENT VERSION/. 

ORDER THROUGH LOCAL IBM BRANCH OFFICE 
SPEC I FY FI LE NUMBER 7090-UT-145 

THE IBM 7090/7094 HYPERTAPE UTILITY PROGRAMS CONSIST OF TWO 
ROUTINES ONE OF WHICH PERFORl'S THE DUTIES OF A GENERAL !ZED LCACER 
AND THE OTHER IS A CORE STORAGE, 729 TAPE OR HYPERTAPE DUMP 
PROGRAM. THE TWO ROUTINES ARE-
1. 709017094 HYPERTAPE LOAD PROGRAM. 
2. 7090/7094 CORE AND TAPE DUMP. 

USE-
7090/7094 HYPERTAPE LOAD PROGRAM-
THIS PROGRAM LOADS BINARY CARO IMAGES FROM A 7340 HYPERTAPE UNIT. 
THE BINARY CAROS MUST BE PUNCHED IN THE IBM FORTRAN I I FORMAT• 
All PROGRAM DECKS PRODUCED BY FORTRAN MAY Bt: LOADED. 

7090/7094 CORE ANO TAPE DUMP PROGRAM-
THIS PROGRAM IS USED TC PRODUCE A LISTING OF THE CONTENTS OF 
MEMORY IN ANY OF SIX POSSIBLE FORMATS, A LISTING OF THE CONTENTS 
OF A 729 MAG!'.ETIC TAPE UNIT CR A 7340 HYPERTAPE UNIT INRITTEN IN 
BINARY OR BCD. THE OUTPUT IS WRITTEN ON A 729 TAPE UNIT OR A 716 
ON-LINE PRINTER OR ON BOTH. THE PROGRAM HAS PROVISIONS FOR 
DUMPING SELECTED PORTICNS OF ·CORE STOkAGE OR TAPE ANO THEN 
RES TOR ING CORE STORAGE TO ITS STATUS BEFCRE CUMP ING. 7090/7094 
IOCS LABELS ARE RECOGNIZED ANO HANDLEL BY THE PROGRAM. 

l'.ACHINE REQUIREl'.ENTS-
THE HYPERTAPE LOAD PROGRAM REQUIRES AN IBM 7C90/7094 OATA 
PROCESSING SYSTEM WITH ONE 7340 HYPtRTAPE CRIVE FOR INPUT, A 
7909 DATA CHANNEL ANO A 7640 CONTROL UNIT. 11 ALSO RE<;:UIRES A 
711 CARD READER OR A 729 MAGNETIC TAPE UNIT. THE CORE ANO TAPE 
DUMP PROGRAM REQUIRES AN IBM 7090/7094 DATA PROCESSING SYSTEM 
EQUIPPED WITH THE FOLLOWING-
1. ONE 716 ON-LINE PRINTER FOR ERROR MESSAGES. 
2. A 711 CARO READER. 
3. IF THE PROGRAM IS NOT LOADED FROM THE CARD READER A 7340 

HYPERTAPE OR 729 MAGNETIC TAPE UNIT IS NEEDED. 
4. A 729 MAGNETIC TAPE UNIT ANO/OR AN ON-LINE PRINTER FOR OUTPLT • 
5. AN ADDITIONAL TAPE UNIT /7340 HYPERTAPE OR 729 MAGNETIC TAPE/ 

FCR A WORK TAPE. 
6. AN ADDITIONAL TAPE UNIT /7340 HYPERTAPE OR 729 MAGNETIC TAPE/ 

FOR INPUT IF A TAPE DUMP IS DESIRE(). 
7. IF HYPERTAPE IS USEC A 7909 DATA CHANNEL ANO A 7640 CONTROL 

UNIT ARE REQUIRED. 

THE NUMBER OF TAPES INOICATEC MUST BE PROVIOEO FOR EACH ITEM THAT IS 
OROEREC. 

BASIC PROGRAM l'ATERIAL -
DOCUMENTATION - PROGRAM WR! TE-UP ••• REFERENCE MANUAL ••• FLOW 

CHARTS ••• SAMPLE PROBLEM. 
ONE MAGNETIC TAPE - SYl'BOLIC PROGRAM DECKS. 
CARD DECK - BINARY OBJECT PROGRAM DECKS. 
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0704 

0704-00SBUA INV l MA TRIX INVERSION 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-0058UAINVl 

AUTHOR ••• KARL J. BERG 

DIRECT INQUIRIES TCJ •• 
MR. I.Al TER A. RAMS HA~ 
CCMPUTATION LAbORATCRY 
RESEARCH DEPARTMENT 
UNI TEO AIRCRAFT CORPORATION 
4CO MAIN STREET 
EAST HARTFORD 8, CONNECTICUT 

INVERTS A MATRIX STORED IN CORE STCRAuE. USES AN 
ELIMINATION METHOD. Tf'E STARRING ELEMENT IS THE LARGEST IN 
THE COLUMN, BUT THE COLUMNS ARE USED IN ORDER FROM LEFT TO 
RIGHT. THE ORIGINAL MATRIX IS OE~TROYED, AND IS REPLACED 
IN STORAGE BY THE INVERSE. THE ROUTINE REQUIRES 171 CELLS 
PLUS 2N&8 COMMCN. A 61 BY 61 MATRIX CAN BE INVERTED IN A 
4096 MORD MACHINE IN ABOUT 100 SECCNDS. 

0704-0069LAS820 FLOATING NATURAL LOGARITHM 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC I FY FI LE NUMBER 0704-0069 LAS82 0 

AUTHOR ••• I. J. CHERRY 

DIRECT INQUIRIES TO •• 
THOMAS L. JORDAN 
T-1 
LOS ALAMOS SCIENTIFIC LABORATORY 
LOS ALAMOS, NEM MEXICO 

COMPUTES FLOATING NATURAL LOG OF FLOATING X f'OR X GREATER 
THAN ZERO. TSX SE,UENCE WITH ERROR RcluRN FCR AN X OF ZERG 
OR LESS. ACCURAH' TO & OR -3 IN EIGHTH SIGNIFICANT DECIMAL 
DIGIT. MAXIMUM TIME ABOUT 2.22 MILLl~ECCNDS. USES 39 
STORAGE CELLS &3 COMMON./CORR-- 171 

0704-0073UADBC1 DECIMAL, OCTAL, BCD LOADER 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRI8UT!ON CENTER 
SPECIFY FILE NUMBER 0704-0073UACBCl 

AUTHOR ••• W.P. MELCHER 

DIRECT INQUIRIES TO •• 
MR. WALTER A. RAMSHAW 
COMPUTATION LABORATORY 
RESEARCH OE PAR TMENT 
UNI TEO A I RC RAFT CORPORATION 
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400 MAIN STREET 
EAST HAR TFORO 8, CONNECT !CUT 

USED WITH UA TSM OR UA CSH 2. CONTROLS TAPE PROGRAM uA 
TSM 2 OR TAPE CR CARD PROGRAM UA CSH 2 TO READ BCD 
INFORMATION INTO CORE. CONVERTS THIS INFORMATION TC 
BINARY, - FIXED GR FLOATING DECIMAL NUMBERS BEING 
CONVERTED TO FIXED OR FLOATING BINARY NUMBERS, AND DECIMAL 
OR OCTAL INTEGERS BEING CONVERTED TO eINARY INTEGERS. ALSO 
READS AND STORES HOLLERITH LABELS, COMMENTS, ETC. Jl';PuT 
CARD FORMAT IS VARIABLE. LOADING MAY BE CONTROLLED BY 
TRANSFER CARDS. ROUTINE REQUIRES 372 CELLS PLUS 24 CO~MCN. 
CORR.--089 

0704-0lOBRSLPSl LINEAR PROGRAMING SYSTEM 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0l08RSLPS l 

AUTHORS •• WM. ORCHARD-HAYS HAL JUDD 

DIRECT INQlJIRIES TO •• 
MR. GEORGE H. MEALY 
NUMERICAL ANALYSIS DEPARTMENT 
THE RAND CDRPORAT ION 
l 700 MAIN STREET 
SANTA MONICA, CALIFGRNIA 

LEOLA CUTLER 

USES MODIFIED SIMPLEX METHOD WITH PRODlJCT FORM OF INVERSE, 
WI LL SOLVE PROBLEMS HAVING 255 EQUATIONS AND ANY NUMBER OF 
VARIABLES. COCE IS COMPLETE WITH SIDI:: ROUTINES TO AID 
COMPLICATED BACKUPS. SPECIAL FEATURES INCLUDE PAREMETRIC 
LINEAR PROG, MULTIPLE OPTIMISING FORMS, ~ SUNDRY 
PARTITIONING AND RESTART DEVISES. l/G IS FIXED PT, CALC IS 
DBL PREC Fl PT. STANDARD SHARE BOARDS ARE USED. ID ON 
BINARY CARDS IS INDICATIVE OF FUNCTION AND IS NOT RSPLS. 
CORR./ 161,254,306, 328 ,348, 380, 666. 

0704-0llOGLDEVl DETERMINANT EVALUATION 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0llOGLDEVl 

AUTHOR ••• CAROLI NE EDWARDS 

DIRECT INQUIRIES TO •• 
MR. E. K. RITTER 
DEPT. 72-22, MAIL ZONE 174 
LOCKHEED AIRCRAFT CCRP. 
86 SOUTH COBB DRIVE 
MARIETTA, GECRGIA 

EVALUATES BY GAUSS ELIMINATION METHOD THE CETERMINANT OF A 
REAL OR COMPLEX MATRIX OF ORDER N IN SINGLE OR DOUBLE 
PRECISION. DESIGNED FOR USE WITH GL DPAl. NORMAL TSX 
SEQUENCE. USES 191 STORAGES. 

0704-0ll6CLLSQ3 LEAST SQUARES SOL. OF 
SIMULTANEOUS EQUATIONS 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPtC I FY FI LE NUMBER 0704-0ll6CLLSQ3 

AUTHOR ••• R. HARRI SON 

DIRECT INQUIRIES TO •• 
MR. RONALD h. HCLLENBECK 
MATHEMATICAL ANALYSIS DEPARTMENT 
LOCKHEED AIRCRAFT CORPORATION 
CALIFORNIA DIVISION 
BURBANK, CALIFORNIA 

SOLVE M SIMULTANEOUS EQUATIONS IN N UNKNOWNS SO SOLUTION 
IS BEST POSSIBLE FIT TO ALL POINTS BY METHOD OF LEAST 
SQUARES. POINTS IN FLOATING POINT. RECUIRES 268 STORAGES 
PLUS VARIABLE toMMCN. CORR./479 

0704-0116CLREL RELATIVIZE SYMBOLIC DECK 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DI STR I BUT ION CENTER 
SPECIFY FILE NUMBER 0704-0ll6CLREL 

AUTHOR ••• R. HARRI SON 

DIRECT INQUIRIES TO •• 
MR. RONALD w. HOLLENBECK 
MATHEMATICAL ANALYSIS DEPARTMENT 
LOCKHEED AIRCRAFT CCRPORAT ION 
CALIFORNIA DIVISION 
BlJRBANK, CALIFORNIA 

CONSISTS OF TWO DECKS DESIGNATED BY RE:Ll ANC REL2. 
REPRCDUCE SYMBOLIC DECK WITH LOCATION SYMBOLS RELATIVE TO 
FIRST. OUTPUT IS TO TAPE FOR OFF-LINE PUNCHING CNLY. 
USAGE SIMILAR TO SAP IN l'ANY RESPECTS. USES CORE AND TAPES 
l AND 6, AND TAPE 4 IF INPUT FROM TAPE. REVISED DIST. 236 

0704-0ll6CLSME1 SIMULTANEOUS REAL EQUATIONS, 
DETERMINANT 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-0ll6CLSMEl 

Au THOR ••• RGGER JOHNSON 

DIRECT INCUIRIES TO •• 
MR. RONALD W. HOLLENBECK 
MATHEMATICAL ANALYSIS DEPARTMENT 
LCCKHE ED A I RCRAFT CCRPORAT ION 
CALIFORNIA DIVISION 
BURBANK, CALIFORNIA 
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K VECTOR SOLUTIONS AND DETERl'INANT OF N SIMULTANEOUS 
EQUATICNS. REQUIRES 429 STCRAGES PLUS l. CORR.-- 222,479 

0704-0ll6CLSME2 SIMULTANEOUS EQUATIONS 
COMPLEX 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-0ll6CLSME2 

AuTHOR ••• RCGER JOHNSON 

DIRECT INCUIRIES TC •• 
MR. RONALD W. HDLLE1'BECK 
MATHEMATICAL ANALYSIS DEPARTMENT 
LOCKHEED AIRCRAFT CCRPORAT ION 
CALIFORNIA CIV!SION 
BuRBANK, CALI FORNI A 

K VECTCR SOLUTIONS OF N SIMULTANEOUS ECUATIDNS. REQUIRES 
304 STORAGES PLUS 2l COMMON. 

0704-0121GMHAS1 HARMONIC ANALYSIS SUBROUTINE 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTI01' CENTER 
SPECIFY FILE fl!UMBER 0704-Cl21GMHA51 

AUTHOR ••• C.S. GERRI Sr. JR. 

DIRECT INQUIRIES TO •• 
MR. DONALD E. HART 
DATA PROCESSING DEPT. 
GENERAL MOTORS RESEARCH LABORATCRIES 
GENERAL MOTORS TECHNICAL CENTER 
12 MI LE ANO MCUND ROADS 
WARREN, MICHIGAN 

GIVEN A TABLE OF Y IN AN INTERVAL, wHERE Y EQUALS F CF X, 
wHICH CORRESPOND TC A SET OF EQUALLY SPACED VALUES OF X, 
HASl COMPUTES THE COEFFICIENTS OF A TRIGONOMETRIC SERIES. 
IN PARTICULAR, THE AMPLITUDE AND Pr.ASE ANGLE OF EACH 
HARMONIC IS COMPlJTED. REQUIRES 33C PRCGRAM CELLS ANC 
ANSWERS AND COl'MCN. CCRR./ 186, 453 

0704-0l39CLRAN1 RANDOM NUMBER GENERATOR 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0l39CLRANl 

AlJTHOR ••• R. JOHNSON 

DIRECT INQUIRIES TO •• 
MR. RONALD II. HOLLENBECK 
MATHEMATICAL ANALYSIS DEPARTMENT 
LOCKHEED AIRCRAFT CCRPORATION 
CALI FORNI A DI VISION 
BURBANK, CALI FORNI A 

CALCULATES A RANDOM NUl'BER. REQUIRES ~8 STORAGES. CCRR/ 
187 

0704-0223CLDET3 DETERMINANT ANO EIGENVECTOR, 
REAL 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-0223CLDET3 

AlJTHOR ••• R. JOHNSON 

DIRECT INCLIRIES TC •• 
MR. RCNALD W. HOLLE,,Bl:CK 
MATHEMATICAL ANALYSIS DEPARTMENT 
LCCKHEED AIRCRAFT CORPORATION 
CALIFORNIA CIVI SION 
BURBANK, CALIFORNIA 

CALCULATES THE DETERMINANT AND NORl'ALIZEC EIGENVECTOR OF A 
REAL MATRIX. REQUIRES 157 STORAGES PLUS 13 COMMON CORR/ 
410 

0704-0223CLMIV2 INVERSE, REAL 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-C223CLMIV2 

AUTHOR ••• R. JOHNSON 

DIRECT INQUIRIES TO •• 
MR. RONALD W. HOLLENBECK 
MATHEMAT !CAL ANAL VS IS DEPARTMENT 
LCCKHEED AIRCRAFT CCRPORAT ION 
CALIFORNIA DIVISION 
BURBANK, CALIFORNIA 

TO INVERT A REAL N TH CRCER SQUARE MATRIX. DETERMINANT 
NCT COMPUTED REQUIRES 270 STCRAGES PLuS COl'MCN THROUGH 
CCMMCN f./ 13f.N/. 

0704-0253MUEAS2 MURA EFFEC Tl VE ADDRESS 
SEARCH ROUTINE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' CISTRIBUTION CEl'<TER 
SPECIFY FILE NUMBER 0704-02531'UEAS2 

AlJTHGR ••• J.N. SNYDER 

DIRECT INQUIRIES TO •• 
MR. MELVIN R. STORM 
MIDwESTERN UNIV. RESEARCH ASSOC. 
2203 UNIVERSITY AVENUE 
MAC! SON 5, klSCCNSIN 
ATTN-MR. HE,,RV L. CARLSQN 
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SELF LOADING. SEARCHES MEMORY FOR ANY EFFECTIVE ADDRESS 
/I.E. ACCOUNT TAKEN OF INDEXING/ SET LP CN PANEL SWITCHES. 
ACCOlJNT IS TAKEN OF MULTIPLE INDICES. LCCAT!ONS AND wCRCS 
FOUNC ARE PRINTED. OCCUPIES FIRST 110 WORDS OF MEMORY 
TIMING, ABOUT 4 SECONDS PER ADDRESS SE:ARCHEO PLUS ONE Ll~E 

OF PRINT FCR EACH RffERE~CE THERETO FCUNC. CORR/SCO, 
MU EAS3 

0704-0261GMIOS1 INPUT-OUTPUT SYSTEM 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTR!BUTICN CENTER 
SPECIFY FILE NUMBER 0704-0261GMIOS 1 

Al.JTHGR ••• MR. DONALD E. HART 
DATA PROCESSING DEPT. 
GENERAL MOTORS RESEARCH LABORATCRltS 
GENERAL MOTORS TECHN !CAL CENT ER 
12 MILE AND MOUND ROADS 
•ARREN, MICHIGAN 

DIRECT lf'>QUIRIES TD AUTHCR 

AN EXECUTIVE ROUTINE WHICH CONTROLS Ml.JLTIJOB NCN-STOP OFF 
LINE OPERATION OF THE 704. OPERATES Iii THREE PHASES /1/ 
CONVERTS ALL JOBS FROM BCD TO BINARY. /2/ Sl.JPERVISES 
SEQUENCING OF JOBS DURING PROGRAM EXECUTION ANO /3/ 
CONVERTS BINARY CUTPUT TO BCD FOR ALL JOES. ALSC PROVIDES 
SAP ASStMBLIES WI IH OPTICNAL IMMEOIATt EXE:CUTION, Two TYPES 
OF DEBUGGING ROUTINES ANG JOB ACCTG. 1U~U!RcS 6 TAPES, 1 
CORE, CRUM 1 AND A PROGRAMMABLE CLCCK /OPTIONAL/. 

0701t-0273CLMMD1 MATRIX ELEMENT BY ELEMENT 
MULTIPLY OR DIVIDE, REAL 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER D704-0273CLMMD1 

AU TH CR ••• R. JOHNSON 

DIRECT INQUIRIES TC •• 
MR. RONALD w. HGLLE~BECK 

MATHEMATICAL ANAL VS IS DEPARTMENT 
LOCKHEED AIRCRAFT CORPORATION 
CALIFORNIA CIVISION 
BURBANK, CALIFORNIA 

OPERATES ON TWO MATRICES BOTH OF wH!Ch ARE KEAL ANC 
ENTIRELY IN CORE, TO FORM A RESULTING MATRIX REAL ANO 
ENTIRELY IN CCRE BY A~ ELEMtNT BY ELE~ENT MULf!PLICATlCN CR 
OIVISICN. REQUIRES 81 oCROS PLUS COMMCN T~RCUGH COMMON ~ 8 
CORR. 343 

0701t-0273CLMMP2 POSTMUL TIPL Y REAL BY 
SYMETRIC REAL MATRIX 

AVAILABLE 41H QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUT!CN CENTER 
SPECIFY FILE NUMBER 0704-0273CLMMP2 

AUTHOR ••• R. JOHNSON 

DIRECT INQUIRIES TO •• 
MR. RONALD II. HOLLENBECK 
MATHEMATICAL ANALYSIS DEPARTMENT 
LOCKHEED AIRCRAFT CORPORATION 
CALIFORNIA DIVISION 
BURBANK, CALIFORNIA 

TO PCSTMULTIPLY A REAL MAXTIX, WHICH IS IN CCRE, BY A 
SYMMETRIC REAL MATRIX wH!CH IS IN CORto, IN AN ELEMENTAL 
MANNER. THE PRODUCT WILL BE IN CORE. USES MATRIX INTER-
PRETATION ROUTINE, CL MTXl. REQUIRES 306 WORDS PLUS 
CO~MGN THROUGH CCMMON ANO 16. CORR. 343. 

0701t-0273CLSME6 NON-LINEAR SIMULTANEOUS 
EQUATIONS, REAL 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPEC I FY FILE NUMBER 0704-02 73CLSME6 

AUTHOR ••• R. JOHNSON 

DIRECT INQUIRIES TO •• 
MR. RONALD II. HCLLENBECK 
MATHt:MATICAL ANALYSIS DEPARTMENT 
LCCKHEEO AIRCRAFT CCRPORATIO~ 
CALIFORNIA DIVISION 
BURBANK, CALIFORNIA 

TC CALCULATE A VECTOR SOLUTION OF N Sll"ULTANEOUS 
CUADRATIC EQUATIONS IN THE NEIGHBORHCCC CF A VECTOR GUESS. 
THE ROUTINE ASSUMES THE SOLUTIONS HAH CCNVCRGEO wHEN THE 
SUI'S OF THE ITERATES OF TWO SUCCESSIVE ITERAT!CNS AGREE TO 
FOUR DC TAL F IGURtS. 
REClJIRES 364 WORCS PLUS COMMON THRDUGh CCMMGN & 14 CCRR. 
343 

0704-0280MURKY1 MURA FIXED POINT RUNGE-KUTTA 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTR!BUTION CENTER 
SPEC! FY FILE NUl'BER 0704-0280MURKY1 

AUTHOR ••• L.D. FOSCICK 

CIRECT INQUIRIES TO •• 
MR. l'tLVIN R. STCRM 
MIDWESTERN UNIV. RESEARCH ASSGC. 
2203 UNIVERSITY AVENUE 
MADISON 5, ll!SCCNS!N 
ATTN- MR. HE~RY L. CARLSON 
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SOLVES A SET OF N SIMULTANEOUS FIRST LRCER DIFFERtNTIAL 
EQUATIONS. 52 i'CRCS OF PRCGRAM PLUS 3 COMl'O< PLUS 3N 
WORDS OF STORAGE. TiMING 4.22N & 0.59 MS. PLUS AUXILLIARY 
TIME PER RUNGE-KLTTA STEP. SEE S.C. C2 Mu RKY4 891 

0704-0284WHMH20 ARBITRARY CURVE PLOTTER 
SUBROUTINE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' CISTRIBUTIGN CENTER 
SPEC !FY FILE NUMBER 0704-C284WHWH20 

AUTHOR ••• FRANK ENGEL JR. 

DIRECT INQUIRIES TO •• 
OR. P.A. ZAPHYR MGR 
DIGITAL ANALYSIS & COMPUTATIONS 
ADVANCED SYSTEMS ENG. & ANAL. CEPT. 
CCMPUTER BLCG. 
tAS T PITTSBURGH PENN. 

PLOTS SIMULTANEOUSLY FR0'4 1 TO 6 FUl'ICTICNS USING GN-LINE 
PRINTFR. COORDINATE LINES PR.INTEL AT SPECIFIED INTERVALS. 
PLGTTING CHARACTER FOR EACH VARIABLt l'AY BE CHANGED AT 
WILL. PRINT WHEEL POSITIONS 8 THRU lGB ARE USED. TIMING 
DEPENDENT UPON VALUES PLOTTED. VARIES FROM 75 TO 150 
LINES/MIN. RESOLUTION & OR - O. PER CENT FULL SCALEE. 
CCRR./397. 

0701t-0324NYDM13 f4ATRIX INVERS ICN BY 
PARTITIONING 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA~ DISTRIBUTION CENT ER 
SPEC I FY FI LE NUMBER 0704-0324NYCM13 

AUTHORS •• D. BLOOM 

DIRECT INQUIRIES TO •• 
MR. A. WALLACH 

B. KLEINMA,~ 

SERVICE BUREAU CORPORATION 
NEW YORK DATA PROCESSING CENTER 
635 MADISON AVEl'll.JE 
NEW YORK 22, NtW YORK 

INVERSION OF PCSITIVE DEFINITE SYMMtTRIC MATRICES OF CRCER 
UP TO 150. 

0704-0327GMITR2 ITERATION SUBROUTINE, 
INTERVAL-HALVING METHOD 

AVAILABLE 4TH QUARTER 1961. 
ORCER FROI< PROGRAM CISTRIBUT!CN CENTER 
SPECIFY FILE NUMBER 0704-G327GM!TR2 

AUTHOR ••• DCNALD E. HART 

OIRcCT IN~LIRltS TO •• 
MR. CCNALC E. HART 
CATA PROCESSJN(, CEPT. 
_,tiHt<AL r-'l.Jllh:::i R.t'.::itAKLf" LAt:L..r',AILr<l.t_~ 

GENERAL MOTCRS TECHNICAL CENTER 
12 MILE AND MGUND RCAOS 
oARREN, M!Ch!GAN 

GIVEN F/X/, TO FINC A VALUE FOR X W!ThlN A GIVEN 
EPSILON OF RELATIVE ERRCR IN A SPECIFIEC INTERVAL /A,B/. 
THE INTERVAL-HALVING METHOD IS PREFERRED OVER THE METHOD 
USED IN GM! TRI ohEr. x MUST BE sour.CED BY w, GR FGUNO IN 
A GIVEN INTERVAL /A,B/. THE INTERVAL IS H . .:N HALVED 
SUCCESSIVELY TCwARO F/X/-0 UNTIL ThE PRESCRIBEC ACCURACY 
IS SATISFIED REQUIRES 134 STORAGES CELLS & 2 COMMON. 

0704-0331CLSMD3 SMOOTH AND DIFFERENTIATE 
UNEQUALLY SPACED DATA POINTS 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI< CISTRIBUTION CENTER 
SPEC !FY FI LE NUMBER 0704-C331CLSM03 

AUTHOR ••• R. HARRISON 

DIRECT INQUIRIES TO •• 
MR. RONALD w. HOLLENBECK 
MAThEMATICAL ANALYSIS DEPARTMENT 
LOCKHEED AIRCRAFT CCRPORAT ION 
CALIFORNIA CIVISION 
BURBANK, CALIFORNIA 

TC SMCCTH N POINTS, WHERE N EQUALS CR IS GRcATER THA~ 7, 
oHICH MAY BE Ui'IEQUALLY SPACED, BY THE METHOD OF LEAST 
S~UARES. OPTICNS TO MINIMIZE RANDOM tRRORS/l.E. D!SCA~O 

w!LO POINTS/ ANC TO DIFFERENTIATE ARE PRCVICEO. THIS 
ROUTINE DIFFERS FROM CL SMC2 IN ThAT THE FIRST DATA PGINT 
IS ANCHORED, I.E., UNC~ANGEO, SO THAT THE CURVE ldLL ALl.AYS 
PASS THROlJGH THIS POINT. Rt QUI RES 44b wGRCS PLUS 66 
COMMON. 

0704-0347UASAP3 SHARE ASSEMBLER 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-0347UASAP3 

AUTHCR ••• w. P. MELCHER 

CIRECT INQUIRIES TC •• 
MR. wAL T ER A. RAMSHA• 
CCMPUTATION LABCRATCRY 
RESEARCH DEPARll'ENT 
UN!Tto AIRCRAFT CORPORATICN 
4CC ~AIN STREET 
cA'.:.T HARTFORD a, CONNtC T !LUI 
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ASSEMBLES PROGRAMS WRITTEN IN SYMBCLIC FORM. INPUT ANC 
OUTPUT MAY BE EITHER OFF-LINE OR CN. PRINHO OUTPUT 
INCLUOES THE GIVEN PROGRAM IN SYMBOLIC ANC THE ASSEMBLEC 
PROGRAM IN OCTAL. OlHPUT IS ALSO PUNCHEC ON BINARY CARCS, 
OR IT MAY BE WRITTEN GN TAPE IN Bll>ARY CARO IMAGE FORM. 
DECIMAL, OCTAL, ANO HOLLERITH DATA HAY BE USED. A LIBRARY 
OF STANDARD sue-ROUTINES IS AVAILABLE ON TAPE. ADDRESS 
ARITHMETIC MAY BE PERFCRMEO. UA SAP :>-7 SUPERCEOES UA SAP 
1-2. CORR/ 431,457, WRITE-UP DIST. 564. CORR.1716 

0704-0352GHFS01 THE F SYSTEM 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPECIFY FI LE NUMBER 0704-0352GMFSO 1 

AUTHGRS •• OON F. HARRCFF JAMES J. F ISH"AN 

DIRECT INQUIRIES TO •• 
MR. DONALD E. HART 
DATA PROCESSING DEPT. 
GENERAL MOTORS RESEARCH LABORATORIES 
GENERAL MOTORS TECHNICAL CENTER 
12 MILE ANO MOUND RGADS 
WARREN,, MICHIGAN 

THIS IS AN EXECUTIVE PROGRAM THAT CONTROLS FORTRAN TO 
ALLOW HULTl-JOB--MULTl-FUNCTION OPERATION. ANY COMBINATION 
OF COMPILE, EXECUTE, OR COMPILE ANC EXECUTE JOBS MAY BE 
PLACED ON THE INPUT TAPE. NORMAL OPERATION UTILIZES 
INSTRUCTION DECKS THAT ARE ACCEPTAeLE TO THE PERIPHERAL 
EQUIPMENT. BINARY 4 DECKS HAY BE CBTAINEO. THE SAP 1 LISTING 
MAY BE PRINTEO OR PUNCHED. OPERATION IS SINGLE PHASE WITH 
FORTRAN UNCHANGrn. IT REQUIRES 3 TAPt:S BEYCNO THE MACHINE 
COMPONENTS NEEDED BY FORTRAN. 

0704-0355GHATN1 SINGLE-VALUED ARCTANGENT 
ROUTINE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FI LE NUMBER 0704-0355GHATN1 

AUTHORS •• J.E. OALLEHANO P.C. t-AYES 

DIRECT INQUIRIES TO •• 
HR. DONALD E. HART 
DATA PROCESSING DEPT. 
GENERAL MOTORS RESEARCH LABORATCRHS 
GENERAL HOTCRS TECHN !CAL CENTER 
12 MILE ANC MOUND ROADS 
WARREN, MICHIGAN 

COMPUTES ARCTAN QUOTIENT OF TWO ARGUMENTS WITH PROPER 
QUADRANT ALLOCATION. Dl\/ISIGN IS CHECKED. USES 122 CELLS 
PLUS 9 COMMON. TIMING. MAXIMUM 6.1 MILLISECOND. 

0704-0355GMOETR DETERMINANT EVALUATING 
SUBROUTINE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM 01 STR IBUTION CENTER 
SPECIFY FILE NUMBER 0704-0355GMDETR 

AUTHOR ••• MR. DONALD E. HART 
DATA PROCESSING DEPT. 
GENERAL HOTCRS RESEARCH LABORATORIES 
GENERAL MOTORS TECHNICAL CENTER 
12 MILE AND MOUND RCAOS 
WARREN, H ICH I GAN 

DIRECT INl:UIRIES TO AUTHOR 

GI VEN AN ARBITRARY SQUARE MATRIX A ANC SOME FLOAT ING POINT 
VARIABLE D, THIS SUBROUTINE WILL EVALUATE ThE EXPRESSION. 
D X OET /A/. REQUIRES 426 MEMORY LOCATIONS PLUS 6 COMMON. 
THIS ROUTINE IS PART OF THE SUBROUTINt: GMSIM,. 

070~-0355GHOTAB DOUBLE INTERPOLATION 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTRIBUTICN CENTER 
SPECIFY FI LE NUMBER 0704-C355GMDTAB 

AlJTHOR ••• J. T. OLSZTYI> 

DIRECT INCllRIES TO •• 
MR. DONALD E. HART 
DATA PRGCESSING DEPT. 
GENERAL MOTORS Rt:SEARCH LABORATORit:S 
GENERAL MOTCRS TECHNICAL CENTER 
12 MI LE AND MOUND RCADS 
MARREN, MICHIGAN 

CO~PUTES Y EQUALS F OF X ANO l FROM A TAeLE CF X,Y,Z. ALL 
VALlJES ANO CALCULATIONS ARE IN FLOATING POINT. GM TABl 
MUST ALSO BE IN CORE STORAGE. REQUIRES 122 STORAGE CELLS & 
CO~MCN DEPENDING UPON TABLE SIZE. EXTRAPOLATES FOR X 
OUTSIDE TABLE. CORR./394 

0704-0355GHITRF ITERATION SUBROUTINE 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0355GHITRF 

AUTHOR ••• M.C. MORRIS 

OIRECT INQUIRIES TO •• 
MR. DONALD E. HART 
DATA PROCESSING DEPT. 
GENERAL MOTORS RESEARCH LABORATCRIES 
GENERAL MOTORS TECHNICAL CENTER 
12 MI LE AND MCUND ROADS 
MARREN, MICHIGAN 
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GIVEN X-R/X/, TO FINO A VALUE FOR X WITHIN A GIVEN EPSILON 
OF RELATIVE ERROR. THIS TECHNIQUE ACCELERATES THE RATE OF 
CONVERGENCE IF THE ITERATION CONVERGES ANO INDUCES 
CONVERGENCE IF THE ITERATION DIVERGES. 

070~-0355GHS I HQ SI HUL TANEOUS EQUATIONS 
SUBROUTINE 

AVAILABLE 4TH 'IUARTER 1961. 
ORDER FROM PROGRA~ Cl STRIBUT ION CENTER 
SPECIFY FILE NUMBER 0704-0355GMSIHQ 

AUTHOR ••• J.T. OLSZTYN 

DIRECT lhQUIRIES TO •• 
HR. DONALD E. HART 
DATA PROCESSING DEPT. 
GENERAL MOTORS RESEARCH LABORATORl!;S 
GENERAL MOTORS TECHNICAL CENTER 
12 MILE ANO MOUND RCAOS 
WARREN, MICHIGAN 

SOLVES AX EQUALS B WHERE ArBr AND X ARE MATRICES N BY N,N 
BY Sr AND N BY S. S LESS ThAN OR EQUAL TO N. ALL ELEMENTS 
MUST BE STORED IN FLOATING POINT FORM. sueRGUT !NE DES TROYS 
A AND B. REQUIRES 415 STORAGE CELLS. 2 MINUTES TO INVERT 
A 40 BY 40 MATRIX. 

0704-0355GMTA81 TABLE INTERPOLATION 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DIS TR I BUT! ON CENTER 
SPECIFY FILE NUMBER 0704-0355GMTAB1 

AUTHOR ••• J. T. OLSZTYN 

DIRECT INQUIRIES TO •• 
MR. DONALD E. HART 
DATA PROCESSING DEPT. 
GENERAL MOTCRS RESEARCH LABO RA TORIES 
GENERAL MOTORS TECHNICAL CENTER 
12 MILE AND MOUND RCADS 
WARREN, MICHIGAN 

ALL FLOATING POINT. GIVEN X COMPUTES Y EQUALS F OF X FRCH 
A TABLE OF X,Y, VALUES. USUAL TS X SEQUENCE WITH RETURN TO 
L&3. REQUIRES 99 STORAGE CELLS & COHMGN DEPENDING UPON 
TABLE SIZE. EXTRAPOLATES FOR X OUTSIDE TAeLE. CORR /40E 

0704-0370RS0133 NORMALIZED LOG-EXTENDED 
RANGE FLOATING BINARY ARITH. 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0370RS0133 

AUTHOR ••• J.D. BABCOCK 

DIRECT INQUIRIES TO •• 
HR. GEORGE H. HEALY 
NUMERICAL AhALYSI S DEPARTMENT 
THE RANO CORPORATION 
1700 HAIN STREET 
SANTA MONICA, CALIFORNIA 

TO EVALUATE THE NATURAL LOGARITHM OF A NUMBt:R EXPRESSED IN 
EXTENDED RANGE FLOATING BINARY. NUMBER OCCUPIES 2 MEMORY 
CELLS, 35 BIT FRACTION ANO 35 BIT EXPONENT. ERRCR RETURN 
PRCVICED. RS0130 MUST BE IN MEMORY. 131 CELLS i; 6 CELLS 
OF COMMON. CORR/ 554 

0704-03738SRN FIXED POINT PSEUDO RANDOM 
NUMBER GENERA TOR 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0373BSRN 

AUTHOR ••• MR. J. H. WEGSTEIN 
NATIONAL BUREAU OF STANDARDS 
CCMPUTATION LABORATORY 
WASHINGTON 25, D. C. 

DIRECT INQUIRIES TO AUTHOR 

GENERATES A l'U~l I IVt flXEO-POiNf PSEU(;0-RANDOM NUMBER. A NE• 
RANDOM NUMBER R SUB N IS GENERATED FROM THE PREVIOUSLY 
GENERATED NUMBER R SUB N MINUS 1 BY TAKING TliE LEAST SIGNIFICANT 
PORTION OF THE PRODUCT R SUB 0 R SUB N MINUS 1 WHERE R SLB C 
EQUALS 5 15TH PO .. ER SECUENCE HAS A PERIOD OF 2 33RO POMER OR 
ABCUT 10 9.9TENTH. WHEN ONLY A FtW elNARY DIGITS ARE TO BE 
USED, THEY SHOl,;LD BE TAKEN FROM THE LEFT-MOST PART OF Tl-'E NUMBER, 
EXCLUDING THE SIGN. REFERENCE- NATIONAL BUREAU OF STANDARDS 
REPORT 3370, GENERATION ANO TESTING OF PSEUDO-RANDOM NUMBERS BY 
OLGA TAUS SKY AND JOHN TODD. 

0701t-0390HIPllR1 POST-MORTEii ROUTINE 
AVAILABLE 4TH QUARTER 19&1. 
ORDER FROM PROGRAM OISTRI BUTION CENTER 
SPECIFY FILE NUMBER 0704-0390MIPHR1 

AUTHORS •• S. BEST 

DIRECT INQUIRIES TO •• 
SHARE LIBRARIAN 
COMPUTATION CENTER 
RCOM 26-142 

F. HEU•IG A. SIEGEL 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
CAMBRIDGE 39, MASSACHUSETTS 

MIPMRl RECORDS SPECIFIED RANGES OF CCRE MEMORY IN 
SPECIFIED FORMATS i.HICH CORRESPOND TC THCSE FORMATS ALLOloEO 
BY THE SAP INPUT LANGUAGE. CNE OF THt:SE FCRMTS IS 
INSTRUCTIONS WITH SYMBOLIC ACCRESSES. 
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0704-0405PFIWP1 EIGENVALUE COMPUTATION. 
AVAILABLE 4TH QUARTER 1961. 
ORDER FRCM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0405PFMVP1 

AuTHCR ••• D. CLERG 

ClRECT INQUIRIES TO •• 
INSTITUT DE CALCUL SCIENTIFIGUE 
MR. P. MELLIN 
CCMPAGNIE IBM FRANCE 
5, PLACE VENDDME 
PARIS 2t FRANCE 

DETERMINATION CF THE M LARGEST EIGENVALlJES CF AN M. ORDRE 
MATRIX AND OF THE CORRESPONDING EIGENVECTORS. ITERATIVE 
METHOD. OCCUPIES 956 CELLS& VARIAeLE BLOC. 

0704-0414GLMARK A MORE ACCURATE RUNGE-KUTTA 
AVAILABLE 4TH QUARTER 19bl. 
ORDER FRCM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0414GLMARK 

AUTHOR ••• P. D. WILLIAMS 

DIRECT INQUIRIES TO •• 
MR. E. K. RITTER 
DEPT. 72-22, MAIL ZGNE 174 
LOCKHEED AIRCRAFT CORP. 
86 SOUTH COBB DRIVE 
MARIETTA, GEORGIA 

A DIFFERENTIAL E~UATIONS ROUTINI: UT JLlZJNG THE METHOD OF 
RUNGE-KUTTA-GILL TO SOLVE A SET OF N SIMULTA,..EOUS FIRST 
ORDER DIFFERENTIAL EQUATIONS. USES DC.UBLE-PREC ISICN 
FLOATING POINT ARITHMETIC ThROUGHGlJT,LARGELY ELIMINATING 
THE EFFECT OF RCUND-CFF ERROR. RECUIRES THt USE OF S~ARE 

ROUTINE GL DPPA. HAS AN OPTION FOR ThE USER TO COMPUTE 
THE DERIVATIVES IN DOUBLE-PRECISIO"'· PRCGRAM REQUIRES 
TOTAL OF 499 & 6N STORAGES/INCLUDING 331 FOK GL DPPA/. 
CGRR./ 419 

0704-0415ATBESI BESSEL FUNCTIONS 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-0415ATBESI 

AUTHOR ••• C. F. SPRAQl..E 

DIRECT INQUIRIES TO •• 
MR. CHARLES K. FENDALL 
MATHEMATICS ANO COM PUT ING 
AERCNUTRONJC, A DIVISION OF 
FCRD MOTOR COMPANY 
FORD RCAD 
NEWPGRT BEACH, CALIFORNIA 

BESSEL FUNCTIONS COMPUTES ALL ORDERS DF THE l'OCIFIEO 
BESSEL FUNCTIC"'S. 

0704-0417PFCSF1 DOUBLE PRECISICN SIGN 
COMPATIBILITY 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPEC! FY FILE NUMBER 0704-04l 7PFCSF 1 

AUTHOR ••• M. GUERIN 

DIRECT INQUIRIES TO •• 
INSTITUT DE CALCUL SCIENTIFIGUE 
MR. P. l'ELLIN 
CAMPAGNIE IBM FRANCE 
5, PLACE VENDOME 
PARIS l, FRANCE 

GRANTS IDENTICAL SIGNS TO 2 PORTIONS OF 
A FLOATING POINT DOUBLE PRECISION NUMllER 
OCCUPIES 47 STORAGE CELLS. 

0704-0417PFCSH1 HYPERBOLIC SINE ANO COSINE, 
FLOATING POINT 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTIGN CENTER 
SPECIFY FILE NUMBER 0704-04l 7PFCSHl 

ALTHOR ••• R. TABORY 

DIRECT INQlJIRIES TO •• 
JNSTITUT DE CALCUl SCIENTIFIGUE 
MR. P. MELLIN 
CCMPAGNIE I BM FRANCE 
5, PLACE VEl'iCCME 
PARIS 2, FRANCE 

OCCUPIES 77 STORAGE CELLS. 

0704-04l7PFSAC1 FLOATING POINT COMPLEX 
ARITHMETICS 

AVAILABLE 4TH QUARTER 1961. 
ORDER FRCM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-04l 7PFSACl 

AlJTHOR ••• M. GUERIN 

DIRECT INQlJIRIES TO •• 
MR. P. MELLIN 
CCMPAGNIE Jel' FRANCE 
5, PLACE VENCOME 
PARIS ~. FRANC~ 
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tXEClJTION Of MACHINE OPERATICNS ON COMPLEX NUMBERS BY A 
PROGRAI' WRITTEN IN OROINARY MACHINE LANGUAGE. OCCUPIES 
328 S TCRAGE CELLS. 

0704-0"17PFSOP1 FLOATING POINT DOUBLE 
PRECISION ARITHMETICS 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-04l 7PFSDP l 

AUTHCR ••• M. GUERIN 

DIRECT INQUIRIES TO •• 
INSTITUT DE CALCUL SCIENTIFIGUE 
MR. P. MELLIN 
CAMPAGNI E I BM FRANCE 
5, PLACE VENOOME 
PARIS lt FRANCE 

EXECUTION OF MACHINE OPERATIONS ON OOlJBLE PRECISION 
NUMBERS BY A PROGRAM WRITTEN IN ORDINARY LANGUAGE 
OCCUPIES 326 STORAGE CELLS. 

0704-0420CSOS01 DUMP STORAGE, CORE, ORUM, 
ANO TAPES • 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-0420CSDSOl 

AUTHOR ••• w. FLYNN 

DIRECT INQUIRIES TO •• 
MR. H. w. BUCl<NER 
DIGITAL COMPUTING LABORATORY 
MAIL ZONE l0l-51X 
CGNVAI R-SAN DI EGO 
P. O. BOX 1950 
SAN DIEGO 12, CALIFORNIA 

THIS IS A MODIFICATION OF NY DSl WHICh WILL DUMP CORES, 
DRUMS AND TAPES, NOT REQUIRING THE USt OF A LOGICAL DRUM 
FOR SAVING THE FIRST 2048 WORDS OF CORE MEMORY. A MAGNETIC 
TAPE /LOGICAL l TO 8/ IS USED FOR SAVING INSTEAO. THE SAME 
SENSE OPTION AS NYCSl IS USED TO SELECT THE TAPE. WITh CS 
DSl IT IS POSSIBLE TO DUl'P ALL OF CORt AND ALL OF ORUM 
MEMORY WITH ONE PASS ON THE MACHINE. SELF LOADING BINARY 
DECK. REQUIRES l'INIMUM 704 & 711 CARC READER, 727 TAPE ANO 
716 PRINTER OR AN ADDITIONAL 727 TAPE. SUPtRSEOEO BY CS-
DS2 DIST. 496. 

0704-0421AAANVA ANALYSIS Of VARIANCE 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' CISTRIBUTIC1' CENTER 
SPEC I FY FI LE NUMBER 0704-042 lAAANV A 

AUTHOR ••• P. REAL 

DIRECT INCUIRIES TO •• 
w. B. FRITZ MGR. 
MGR. INFORMATION PRCCESSJNG DEPT 
WESTINGHOUSE ELECTRIC CORP. 
BUSINESS SYSTEMS DIVISION 
FRIENDSHIP INTERNATIONAL AIRPORT 
P. O. BOX 1693 
BALTIMORE 3, l'ARYLANO 

COMPUTES MEANS,SUMS OF SQUARES, DEGREE.> OF FREEDOM AND F 
FACTOR FOR UP TO l3 WAY ANALYSIS. ANY NUMBER OF VARIABLES 
PER WHY ANO ANY AMCUNT OF DATA MAY BE USED. 

0704-0424ANE201 ARGONNE LEAST SQUARE 
LEGENDRE POLYNOMIAL f IT 

AVAi LABLE 4 TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC I FY FI LE NUMBER 0704-0424ANE20 l 

AUTHOR ••• MARILYN HANSON 

DIRECT INQUIRIES TO •• 
MR. GEORGE ROBINSON 
APPLIED MATHEMATICS DIVISION 
ARGCNNE NAT IGNAL LABORATORY 203-C246 
9700 CASS AVENUE 
ARGONNE, ILLINOIS 

GIVEN N /NOT MORE THAN 80/ POINTS, CALCULATES IN FLOATING 
POINT THE COEFFICIENTS FOR THE EXPANSION IN LEGENDRt 
POLYNOMIALS /NCT MORE THAN 20/ IN THE LEAST-S<;:UARES SENSE, 
AND THE VARIANCE OF THE DATA FROM THE CALCULATED CURVE. 
REQUIRES BK CORE MEMORY. COMPLETE INCLUDING NYINPl, UAStCl 
SCPNFX, UAINVl, UASQR4, MUPFC2, AND HlJOUT2. INPUT FROM 
CARDS OR TAPE.. MURA PRINT BOARD. OPTICN FOR WEIGHTS CF 
POINTS EQUAL TO l, l/Y, OR ARBITRARY. ACCURACY TC 5 SIG. 
FIGURES FOR CASES TEST ED 

0704-0428GSSTPR THERMODYNAMIC PROPERTIES Of 
STEAM ANO WATER 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0428GSSTPR 

AlJTHOR ••• JANE E. KING 

DIRECT INQUIRIES TG •• 
MR. HARRY N. CANTRELL 
LARGE STEAM TURBINE-GENERATOR 
DEPARTMENT 59-244 
GENERAL ELECTRIC COMPANY 
SCHENECTADY, NE n YORK 
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A SET CF SUBROlJTINES TC BE USED IN VARIOUS COMBINATICNS 
•ITH CNE ANOTHER TO PRCDUCE VALUES FOR T~E TliERMGOYNAMIC 
PRCPERTIES OF STEAM AS TABULATED BY KEENAN ANO KEYES. 
RESULTS CAN BE COMPUTEC FCR PRESSURE, TE~PERATURE, 
ENTHALPY, ENTROPY, VISCOSITY, SPECIFIC VOLUME, ANC QUALITY 
IN TERMS OF ONE CR TWO OF ThE OTHER PARAMETtRS IN THE WET, 
ORY, SATURATED, OR LIQLIO REGIONS WHEREVER APPLICABLE. 
CORR/ 852 

0704-0429BAN203 RANDOM NUMBER GENERATOR 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0429BAN203 

AUTHOR ••• RCGER C. KEllNEDY 

DIRECT INQUIRIES TO •• 
MR. JOHN F. STOCKMAll 
STAFF ANALYST 
THE BOE ING COMPANY 
P. O. BOX 3707 
SEATTLE 24, WASHINGTON 

lJNIFCRM ANO NORMAL RANCOM NUMBER GENERATOR- PROCUCES 
UNIFCRM MEMBER IF ENTERED •ITH ACC POSIT IVE AND NORMAL IF 
ENTERED w!TH ACC NEGATIVE-FL PT-42 wORCS-NC COMMON-METHCC 
OF CCNGRUENCES 

0704-0460MIHDll EIGENVALUES AND VECTORS OF A 
REAL, SYMMETRIC MATRIX 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-0460MIHOl1 

AUTHOR ••• F.J. CARBATC 

OIRECT INCUIRIES TO •• 
SHARE LI BRAR IAN 
CCMPUTATION CENTER 
ROOM26-142 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
CAMBRIDGE 39, MASSACHUSETTS 

Th!S SUBROUTINE DIAGONALIZES A REAL, SYMMETRIC MATRIX BY 
MEANS OF JACOBIS METHOD WHEN THE MATRIX ELEMENTS ARE 
SINGLE-PRECISICN, FLOATING-POINT NUMBERS STORED IN 
TRIANGULAR FORM. l'ATRICES OF LARGE CRCER, N, ARE 
DIAGCNALIZED IN A TIME PROPORTIONAL TON CUBED AllD WIT~ A 
MINIMUM NUMBER OF ROTATIONS. SUPERSEDED BY Ml HCI4, DIST. 
697. 

0704-0464IBTFL THE TRANSPORTATION PROBLEM, 
FLOW- OR HUNGARIAN METHOD 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-04641BTFL 

AUTHOR ••• F .S. BECKMAN 

DIRECT INQUIRIES TO •• 
MR. A. MASTRCGI A VANN I 
INTERNATIONAL BUSINESS MACHINES CORP. 
1271 AVENUE OF AMERICAS 
NEW YORK 22, N. Y. 

INPUT FROM CARC CR TAPE • COMPUTATION ENTIRELY IN 
CORE-STORAGE. RESTRICTIONS ••• N SMALLER, EQUAL 600, M. N&l 
£ 2. N£M £ 700 SMALLER THAN HIGH SPEEC STORAGE AVAILABLE. 
CORR./5BB, 644, 701, 796 

0704-0466RL0178 FIXED POINT LOGARITHM 
AVAILABLE 4TH QUARTER 1961. 
ORDER FRGM PROGRAM CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0466RL017B 

AUTHCR ••• E. CAMPBELL 

DIRECT INQUIRIES TO •• 
MR. JOHN A. JCRDAN 
7090 CO" PUT ING AND PRCGRAMMI NG BRANCH 
SYSTEM DEVELOPMENT CORPCRATION 
2500 COLORADC AVENUF 
SANTA MONICA, CALIFORNIA 

COMPLTES LOGARIThM OF X IN FIXED POINT USING A RAND 
APPROX •• MAX ERROR IS 3 IN HE EIGHT CHIMAL PLACE. 
REQUIRES 41 CELLS PLUS 2 COMMON. REPLACES RL0038. TIME 
3. 5 MS 

0704-0469NUBES1 BESSEL FUNCTIONS FOR REAL 
ARGUMENT AND ORDER 

AVAILABLE 4TH QUARTER 1961. 
ORDER FRGM PROGRAI' CISTRIBUTION CENTER 
SPEC! FY FI LE NUMBER 0704-0469NUBES 1 

AlJTHCRS •• MR. MAX GOLCSTEIN "4ARY KRESGE 

CIRcCT INQUIRIES TO •• 
l'R. MAX GOLDSTEIN 
AEC COMPUTING CENTER 
INSTITUTE OF MATHEMATICAL SCIENCES 
NEw YORK UNIVERSITY 
4 WASHINGTON PLACE 
NEW YORK 3, NE~ YORK 

FOR A GIVEN REAL ARGUMENT AND ORDER, COMPUTES THE BESSEL 
FUNCT!CNS J,Y,EXP/-X/•J,CR EXP/X/•K. NOT RESTRICTEC TO 
INTEGRAL ORDER. CCRR. 986 

Section B 

0704-04 74NUMXEW EIGENVALUES AND El GENVECTORS 
SYMMETRIC MATRIX - FI 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-0474NUMXEW 

AUTHORS •• P. FCX A. ROT~ENBERG E. wETHERELL 

DIRECT INQUIRIES TO •• 
MR. MAX GOLCSHIN 
AEC CCMPUTING CENTER 
INSTITUTE OF l'ATHEMATICAL SCIENCES 
NEW YORK UNIVERSITY 
4 WASH INGTOI\ PLACE 
NEW YORK 3, NE~ YORK 

COMPUTES EIGENVALUES AND EIGENVECTCRS /IF DESIREC/ OF A 
REAL SYMMETRIC l'ATRIX CF UP TO Bl eY bl FOR 8K MACHINE, UP 
TC 175 BY 175 FOR 32K "ACHINE. G!VtNS "ETHGC IS lJStD FCR 
EIGENVALUES. A METHOC DUE TO W!LKl~SCN IS USED TO FINC 
VECTCRS. THE MATRIX IS ASSlJMED GIVEN IN FIXED PCINT IN 
CORE STORAGE. OUTPUT CF EIGENVALUES AND VECTORS AS FIXED 
POINT BINARY NUMBERS IS CN A BINARY TAPE, VALUES ALSO 
AVAILABLE IN CORE STORAGE. EIGENVECTCRS MOt{E ACCURATE THAN 
l'XEV. APPROXll'ATE TIME .1 TIMES N S'UARED ~ECCNCS FOR N 
BY N MATRIX. CORR. /545 

0704-0477ERMPR2 STE PW I SE MULTIPLE REGRESSION 
PROCEDURE 

AVAILABLE 4TH CUARTER 1961. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0477ERMPR2 

AlJTHOR ••• M. A. EFROYl'SON 
ESSO RESEARCH AND ENGINEERING CCMPANY 
P. O. BOX 209 
MADISON, t.E~ JERSEY 

DIRECT INQLIRIES TO AUTHOR 

PERFORMS A STEP~ISE MULTIPLE LINEAR REGRESSION ON M SETS 
OF DATA CONTAINING N INDEPENDANT VARIABLES AND ONE 
DEPENDANT VARIABLE. EACH SET OF DATA CAN Bt WEIGHTED. A 
SUBSET OF K COEFFICIENTS, K EQUAL OR LESS THAN N, IS 
OBTAINED THAT ARE SIGNIFICANT AT A SPECIFIED SIGNIFICANCE 
LEVEL. PREDICTED VALUES OF DEPENCANT VARIABLE ARE 
CALCULATED. RESTRICTIONS -INDEPENDANT VARIABLE LIMITED TO 
59 - St:TS OF CBSERVATIONS UNLIMITED - 85 CORE AND 3 TAPES 
REQUIRED 

0704-0480CEFLP FORTRAN LINEAR PROGRAMMING 
CODE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0480CEFLP 

AUTHOR ••• R.B. TREADWAY 

DIRECT INQUIRIES TO •• 
MR.ELI HELLERMAN 
C.E.J.R., INCORPORATED 
1200 JEFFERSON CAVI S h!GHWAY 
ARLINGTON 2, VIRGINIA 

91 COLUMNS INCLUDING ALL FUNCTIONALS euT EXCLUDING 
ARTIFICIAL COLUMNS AND RIGHT HANO SIDE. DESIGN IS MODULAR 
WITHIN LIMITS CF FORTRAN. ALGORITHM INCLUDES PHASE I, 
ARB! TR ARY TRANSFORMATIONS ANC COMPOS I TE ALGCRI THM. SPEEC 
QUITE GGOD BUT PRECISION ONLY FAIR. COMPUTED TOLERANCES 
USEO TC PARTIALLY OFFSET INADEQUACY OF SINGLE PRECISION 
FLOATING POINT. THE TOLERANCE IN STATEMENT 109 MAY BE 
CRITICAL. MAKING IT LARGE HAS EFFECT OF BYPASSING 
COMPOSlll: ALGORITHM. CCl"PILE TIME ABLUT 15 MINS 

0704-0480CE650S SIMULATE BASIC 650 COMPUTER 
WITH 704 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTRIBUTION CENTER 
SPEC !FY FILE NUMBER 0704-0480CE650S 

AUTHORS •• R.B. TREADWAY w. O. hAYES 

DIRECT IN~UIRIES TO •• 

C.E.J.R., INCCRPORATED 
1200 JEFFERSON CAV IS HIGHWAY 
ARLINGTON 2, VIRGINIA 

SHOULD WORK ON 4K IF ONLY 1904 LOCHICNS USED FOR 65C 
PROG. USES CE 650W TD SIMULATE 65( INPUT PLLGBOARD. TAPE 
INPUT IS MANDATORY. ISSuED ONLY AS aJNARY DECK. 'CORR/ 562 

07M-0480CE650W SIMULATES INPUT PLUGBOARO OF 
BASIC 650 

AVAILABLE 4TH QUARTER 1961. 
ORDER FRCM PROGRAM DISTRIBUTICN CENTER 
SPEC I FY FI LE NUMBER 0704-0480C E 650W 

AUTHCRS •• CHARLES G. COOPER JOSEPH C. BATZ 

DIRECT INQUIRIES TO •• 
MR. Ell HELLERMAN 
C.E. l.R., 11'.CCRPORATEC 
1200 JEFFERSCN DAV IS HIGHWAY 
ARLINGTCN 2, VIRGINIA 

TAPE 9 AND WRITES BINARY TAPE 10. FCR USE w!TH CE 650S. 
CODED FOR BK BUT SHOULD WORK ON 4K. ISSUtD CNLY IN BINARY. 

0704-0491RWOE4F FLOATING POINT GILL METHOD 
FOR RUNGE-KUTTA INTEGRATION 

AVAILABLE 4TH ~UARTcR 1961. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 



CONTINUED FROM PRIOR PAGE--
SPECIFY FILE NUMBER 0704-0491RWOE4F 

AUTHOR ••• RUTH GITTLEMAN 

DIRECT INQUIRIES TC •• 
ROBERT A BEACH, MGR. 
DATA PROC. ANO OPERATIONS DEPT. 
SPACE TECHNCLGGY LABORATORIES, INC. 
P. O. BOX 95001 
LOS ANGELES 45, CALIFORNIA 

SOLVES N SIMULTANEOUS FIRST ORDER CIFFERENTIAL EQUATIONS 
BY THE RUNGE-KUTTA-GILL METHOD. US<S OOUBLc PRECISION 
INTERNALLY IN CALCULATING THE DEPENDENT VARIABLES. THE 
USER MUST PROVIDE AN AUXILIARY SUBRCUTINE WHICH EVALUATES 
THE FIRST ORDER DERIVATIVES. INITIALLY, THE USER MUST 
PROVIDE THE VALUES Of THE FIRST ORCER DERIVATIVES. 
REQUIRES 135 PLUS 2N CELLS. 

0704-05lllUCNFl CAPAC ITATEO NETWORI< FLOW 
PROGRAM 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA~ DISTRIBUTION CENTtR 
SPECIFY FILE NUMBER 0704-0~llMH.Nf-l 

AUTHOR ••• LEROY H. WALKER 

DIRECT INQUIRIES TO •• 
SHARE LIBRARIAN 
COMPUTATION CENTER 
RCOM26-l42 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 

. CAMBRIDGE 39, MASSACHUSETTS 

THE PROGRAM DETERMINES A FLOW PATTERN OVER A GENERAL 
NETWORK SO THAT A LINEAR COST FUNCTICN CF ThE BRANCH FLOWS 
ASSUMES ITS MINll'UI' VALUE. BRANCH FLOWS ARE RESTRICTED TO 
BEING NON-NEGATIVE AND LESS THAN OR E"UAL TD THE CAPACITIES 
OF THE BRANCHES, AND FLOW INTO ANO OUi OF THE NODES IS 
CONSERVED. 

0704-0514NA0299 DETERMINANT EVALUATION ANO 
ROOT EX TRAC TI ON 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-0514NA0299 

AUTHCR ••• MAX OJALVO 

DIRECT INQUIRIES TC •• 
MR. LLOYD GREEN, GENERAL SUP ERV !~CR 
I NTEGRA TEO DATA PROCESS ING 
LOS ANGELES DIVISION 
NORTH AMERICAN AVIATION, INC. 
INTERNATIONAL AIRPORT 
LCS ANGELES 45, CALIFORNIA 

THIS ROUTINE EVALUATES A DETERMINANT •!Th 
POLYNOMIAL ELEMENTS ANC EXTRACTS H.E ROOTS OF THE 
RESULTING POLYNOl'IAL. THE URDER CF THE CETcRMINANT, 
MAY VARY FROM ? TG 2c, At-.D Thf fJEGRcE CF Tr.t ELE~ENT ·"· 
MAY BE POSITIVE INTtGRAL VALUES FROM C UPWARC, SUCH hAT 
M&l TIMES N SQUARED IS EQUAL TO OR LESS THAN 1200. HE 
ROOT EXTRACTION PART HANCLES UP TO A 60Th DEGREE 
POLYNOMIAL. IN ADDITICN, THc ROUT !NE MAY Be USEC TO 
EVALUATE A DETERMINANT ONLY, OR EXTRACT THE ROOTS OF A 
POLYNOMIAL ONLY. 

0704-0516LASB62 INCOMPLETE GAMMA FUNCTION 
AVA I LAB LE 4 TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-0516LAS862 

AUTHORS •• B. FAGAN 

DIRECT INQUIRIES TO •• 
THOMAS L. JO ROAN 
T-1 

M. GOLDSTEIN 

LOS ALAMOS SCIENTIFIC LABORATORY 
LOS ALAMOS, NEW MEXICO 

GIVEN A AND x, THIS SUBRCUTINE WILL CCMPUTE THE INCOMPLETE 
GAMMA FUNCTION DEFINED AS ThE INTEGRAL FROM X TO INFINITY 
OF EXP/-U/TIMES U TO THE /A-1/ POWER OU. 

0704-0523SCMAP MUSH DATA ASSEMBLER ANO 
PRINT ROUTINES 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA~ Cl STRI BUT ION CE NT ER 
SPEC I FY FI LE NUMBER 0704-G523SCMAP 

AUTHOR ••• E .S. KRASNOW 

DIRECT INQUIRIES TO •• 
MR. 8. A. ROSENBLATT 
ELECTRONICS COMPUTING CENTER 
STANDARD OIL CF CALIFCRNJA 
225 BUSH STREET 
SAN FRANCISCO, CALIFORNIA 

PROVIDES INPUT ANO OUTPUT FOR SC-MUSH. USES A SLIGHTLY 
MOOIFIEO RAND LP INPUT TAPE /OR DECK/. GUTPUT FORMAT 
SIMILAR TC THAT OF RANC. 

0704-0523SCMUSH LINEAR PROGRAMMING 
SUBROUTINE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTRIBuTICN CENTER 
SPECIFY FILE NUMBER 0704-0523SCMUSH 

AUTHCR ••• E. S. KRASNOw 

Section B 

CONT INUEO FRCM PR! OR COLUMN--

DIRECT INQUIRIES TO •• 
MR. B. A. RCSENBLATT 
ELECTRCNICS COMPUTING CENTER 
STANDARD OIL OF CALIFCRNIA 
225 BUSH STREET 
SAN FRANCISCC, CALIFOR~IA 
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SOLVES PROBLEM WITH UP TC 55 EQUATIONS Y MOCIFIEO IMPLEX 
METHCO. MAX!MlJf'I NUMBER GF VARI ABLES CE ENCS ON SIZ CF 
CORE FGR WHICH ASSEMBLEO. SINGLE PRECI ION AR!TrME IC LSEC 
THROUGH OUT. ROUND-OFF ERRCR IN INVERS CAN bE RED CEC BY 
PERIODIC USE OF A PURIFICATION DEVICE. FEA~dBIL!TY 

OBTAINED BY BIG M METHCC. VARIOUS RESTARTS PROVICEC. 

0704-0526TVTSDA TIME SERIES DECOMPOSITION 
AND ADJUSTMENT 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPEC !FY FILE NUMBER 0704-0526 TVTSDA 

AUTHOR ••• JAMES R. WHITE 

DIRECT INQUIRIES TO •• 
MAR Tl N HOCH DORF 
CHIEF, COMPLTING CENTER 
TENNESSEE VALLEY AUTHORITY 
CHA TT ANCOGA, TENNESSEE 

FORTRAN PROGRAM TO ADJUST SEASONAL ANC IRREGlJLAR TIME 
SERIES TO A FORM THAT SHOWS PRIMARILY THE TREND-CYCLICAL 
MOVEMENTS. SEASONAL FACTORS, IRREGULAR FLUCTUATIONS A~C 

MANY SUl'MARY MEASURES USEFUL IN Tl"'E SERIES ANALYSIS ARE 
COMPUTED IN THE PRCCESS. USES 16K CRUMLESS MACHIM. 

0704-0533CF009l THREE DIMENSIONAL LEAST 
SQUARES PROCEDURE. 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-0533CF0091 

AUTHORS •• L.C. HOUNSEL S. "· •ILSCN 

DIRECT INQUIRIES TO •• 
B. J. MCWHORTER 
ENGINEERING CCMPUTATIGNS LABORATORY 
CCNVAIR DIV. OF GEN. DYNAMICS CCRP. 
FC'RT WORTH, TEXAS 

COMPLTES THE COEFFICIEl'<TS CF AN EQUATICN EXPRESSING A 
OEPE~Ccl-<T VARUBLE y AS A FLNCT ICN CF T~C (,\C[Pt:t,CE'.T 
VARIABLES, X ANO z, STANO. DEV. Of Y, Lt.CERTAINTIES II'< 
COEFFICIENTS, THE DEGREE OF FREEDOM II'< CATA, lhE NUMBER CF 
TERMS IN THE EQUATION, THE EXPONENT~ CF X, ANO THE 
EXPO~ENTS OF Z. THE CATA I'.> TEoTEC ALCu><L·l"u TC CPT Ic>"n 
PROVIDED FOR IN THE INPlJT MC WILD POINTS ARE REJECTED. 
UA EXPl, CL TANI, UA INVl, UA A~TN, UA LNJ, ~ UA SQRT! A~F 

REQUIRED. 6970 STORAGES PLUS 2 CO~MCt-.. 

0704-0539GLGAU2 FORTRAPi 2 INTEGRAT 101' 
SUBROUTINE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM Cl STR I BUT I CN CENHR 
SPEC !FY FILE NUMBER 0704-G539GLGAU2 

AUTHOR ••• ERNEST w. CAPERCS 

DIRECT INQUIRIES TO •• 
MR. E. K. RITTER 
DEPT. 72-22, MAIL ZCNE 174 
LOCKHEED AIRCRAFT CGRP. 
86 SOUTH coeB ORI VE 
MARIETTA, GEORGIA 

GAUSS QUADRATURE /10 PCINT/ METHOD. IHIS 15 A 
MODIFICATION OF SAP SUBROUTINE GL GAUS. TH~ SUBROUTINE 
DIVIDES THE INTERVAL /A,B/ INTO N EQLAL INTERVALS AND BY 
THE PROPER TRANSFORMATION EACH INTERVAL IS INTEGRATEC CVER 
THE INTERVAL /O,l/ .CORR.1210 

0704-0547PFBESl MODIFIED NUBESl PROGRAM FOR 
FORTRAN LIBRARY 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTR!BUTICN CENTER 
SPECIFY FILE NUMBER 0704-0547PFBES1 

ALTHCR ••• A. ROUNDEL 

DIRHT INQUl.RIES TU •• 
INSTITUT DE CALCUL SCIENTIFIGUE 
MR. P. MEllll'< 
COMPAGNIE IBM FRANCE 
5, PLACE VENCGME 
PARIS 1, FRANCE 

APPLICATIONS OF A BESSEL FUNCTIONS SUbRCL l INE FGRTRA~ 

FUNCTION NAMES ARc BESJF,BESRF,BESYF,bESIF. 

0704-0550CSDEV1 RANDOM NORMAL DEVIATE 
SUBROUTINE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA~ CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0550CSCEV1 

AUTHOR ••• C.J. SWIFT 

CIRCCT IMJuIRIES TO •• 
MR. h. w. BUCKNER 
CIGITAL CC~FUTI~G LARtDAf'.DY 
MAIL ZONE 101-51X 
CCNVA!R-SAN CIEGC 
P. C. BOX 195C 
SAN CIEGC 12, CALIFCR~IA 
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CONTINUED FRCM PRIOR PAGE--

COMPUTES A FL GA TI NG PO INT NUMBER FROM A NEARLY NORMAL 
DISTRIBUTICN w1rn A SPECIFIEC STANDARD CEVIATION. USES THE 
CENTRAL LIMIT THEOREM. TIME IS .53&.4CN MILLISECCNCS IN~ERE 
N IS SPECIFIED IN THE CALLING SEQUENCE. N EQUAL TO 8 IS 
USUALLY SATISFACTORY·. 

0704-0551CSDEV2 RANDOM TABLE LOOKUP 
SUBROUTINE 

AVAILABLE 4TH QUARTER 1961. 
OROER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0551CSDEV2 

AUTHOR ••• C.J. SWIFT 

OIRECT INQUIRIES TO •• 
MR. H. lo. BUCKNER 
DIGITAL CCHPUTING LABCRATGRY 
HAIL ZONE 101-51X 
CCNVAI R-SAN D !EGO 
P. O. BOX 1950 
SAN DIEGO 12, CALIFORNIA 

PICKS AN ENTRY AT RANOCM FROM A GIVEN TABLE AND ASSIGNS A 
RANOCH SIGN TO IT. TIME IS .468 MJLLIHCONDS. TABLE EXTENT 
HUST BE ~ POWER GF TWO. 

0704-0556ERPLOT POLAR POINT PLOT SUBROUTINE 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA" OISTRIBUTICN CENTER 
SPEC I FY FI LE NUMBER 0 704-0556ERPLO T 

AUTHOR ••• c.s. HWA 

DIRECT INQUIRIES TO •• 
HR. M. A. EFROYHSON 
ESSO RESEARCH AND ENGINEERING COMPANY 
P. C. BOX 209 
MAOISON, NEii JERSEY 

TO REPRESENT NUMERICAL DATA BY GRAPHICAL METHODS. A 120 
BCD CHARACTER HOLLERITH FORMAT IS SET UP FOR EACH LINE TO 
BE PLOTTEO. IT CAN HANDLE UP TO SIX <.URVES SIMULTANEOUSLY. 
OPTICNS ARE AVAILABLE FOR AUTOMATIC ORCERING AND SCALING OF 
THE DATA POINTS. CORR./ 696 

0704-0574CSTUKS WAVE RECORD ANALYSIS OF TWO 
SIMULTANEOUS RECORDS OF A--

AVAl LABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA" Cl STRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0574CSTUKS 

AUTHOR ••• NANCY CLARK 

DIRECT INQUIRIES TO •• 
HR. H. W. BUCKNER 
DIGITAL COMPUTING LABORATORY 
MAIL ZONE 101-51X 
CCNVAI R-SAN DIEGO 
P. O. BOX 1950 
SAN DIEGO 12, CALIFORNIA 

SINGLE TIME SERIES. FCR SINGLE RECCRCS THE 
AUTOCORRELATION, SPECTRUM AND LOG SPECTRUM ARE CCMPUTED. 
FOR TWO SIMULTANEOUS RECORDS TWO CROS~ CORRtlATIONS 
IN-PHASE CO-SPECTRUM, OUT-OF-PHASE QUA-SPECTRUM, COHERENCE 
BETWEEN RECORDS, PHASE LAG OF ONE RECCRC WITH THE CThER, 
BEAM WIDTH, ANO OIRtCTION FROM WHICH T~E WAVES ARRIVED ARE 
ALSO COMPUTED. OPTIONAL ALIAS! NG AND/OR INSTRUMENT 
CORRECTION. UNLIMITED SIZE OF TIME SERIES RECORD. THE 
MAX. NC. OF PTS. ON THE FREQ. SCALE IS DEPE1~DENT CN CORE 
SIZE/510 FOR 8192 CORE/. TUKEY HETHOO CORR.618,627,757 

0704-0577RWAC2F AUTO- AND CROSS-CORRELATION 
FUNCTION GENERATOR,FLOATING 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0577RINAC2F 

AUTHOR ••• J. F. HOLT 

DIRECT INQUIRIES TO •• 

DATA PROC. ANO OPERATIONS DEPT. 
SPACE TECHNCLOGY LABORATORIES, INC. 
P. O. BOX 95001 
LCS ANGELES 45, CALIFCRNIA 

TO CCMPUTE ONE PCINT OF EIThER THE AUTO- OR 
CROSS-CORRELATION FUNCTION, GIVEN A StT CF TIME-SERIES CATA 
FOR EQUALLY-SPACED POINTS. 29 LOC. & 6 ERASABLE. 

0704-0583BEL10 INTERPRETER FOR 650 DOUBLE 
PRECISION PROGRAMS 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA" DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-0583BEL10 

AUTHORS •• D.J. BIERMAN T.R. BASHKOw 

DIRECT INQUIRIES TO •• 
OR. G. L. BALDWIN 
MATHEHAT !CAL RE SEARCH DEPT. 
BELL TE LE PHONE LABOR A TOR I ES 
MURRAY Hill LA8CRATORY 
HURRAY HILLr NEW JERSEY 

ACCEPTS AND PRODUCES THE SAHE INFORMATION /AFTER TAPE­
CARO/ AS THE ll CR THE BELL INTERPRETIVE DOUBLE PRECISIO"' 
ROUTINE /llOP/ WRITTEN FOR THE IBM 650. PRCVICES ON THE 
AVERAGE A 60-TO-l SPEED INCREASE OVER THE 650 OPERATICN. 
CORR./655 

Section B 

0704-0592NUMLEV FORTRAN 2 
EI GEN VALUE-El GENVEC TOR SUBPROGRAM 

AVAILABLE 4TH QUARTER 1961. 
ORDER FRCM PROGRA~ OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-0592NU~LEV 

AlJTHCR ••• MR. MAX GCLCSTEIN 
AEC COMPUTl"G CENTER 
INSTITUTE OF ~.ATHEMATICAL SCIENCtS 
NEW YORK UNIVERSITY 
4 wASHINGTC" PLACE 
NEw YORK 3, NEw YCRK 

DIRECT INQUIRIES TO AUTHCR 

THIS PROGRAM IS A REVISION CF NU-Ml EV FCR lJSE wl Ti; FCRT~AN 

2. IT COMPUTES THE EIGENVALUES ANC VECTORS OF A REAL 
SY"METRIC MATRIX BY THE GIVENS "ETHCC. CORR./78C 

0704-0603WH0055 ARCTAN A/Br FORTRAN II 
VERSION, SAP COOED 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-0603Wi;OQ55 

AUTHOR ••• FRANK ENGEL, JR. 

DIRECT INQUlRltS TO •• 
DR. P.A. ZAPHYR MGR 
DIGITAL ANALYSIS ANC COMPUTATICNS 
ADVANCED SYSTEMS ENG. lANAL .DEPT. 
CCMPUTER BLCG. 
EAST PITTSBURGH PEN~. 

FUNCTICN SUBROLTINE FOR FORTRAN II llbRARY. CCMPUHS FL. 
PGINT ARTNF/A,B/ IN RANGE -Pl TC lPI. USES IBATNl. 
RECUIRES 117 STORAGE CELLS l3 COMMCN. 

0704-0609CA0034 EXTENDED RANGE <:OMPLEX 
ARITHMETIC PACKAGE . 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA" DISTRIBUTION CENTER 
SPEC! FY FILE NUMBER 0704-0609CA0034 

AU THOR ••• BARRY BOEHM 

DIRECT INQUIRltS TO •• 
MR. H. IN. BUCKNER, ~EAO 

RESEARCH GROUP ENGINEtR 
MAIL ZONE 101GJ51X 
GENERAL DYNAMICS/ASTRONAUTICS 
P.O. BOX 1128 
SAN DIEGO 12, CALIFCRNIA 

PACKAGE CONTAINS SUBRCUTINES TO AOC, ~us, MPV, DIV, 
ANO TAKE SORT OF EXTENCEO RANGE COMPLEX NRS. 
ALSO MULTIPLIES AND DIVIDES EXT RANGE COMPLEX NRS BY EXT 
RANGE REAL NRS. EXT 230 CELLS & 8 COMMON. 

0704-0635RWOET DETERMINANT EVALUATOR 
FORTRAN SUBROUTINE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTRIBUTICN CENTER 
SPECIFY FI LE NUMBER 0704-0635RWCET 

AUTHOR ••• W.L. FRANK 

DIRECT INCUIRIES TO •• 
ROBERT A BEACH, MGR. 
DATA PROC. AND OPERATIONS DEPT. 
SPACE TECHNOLOGY LABORATORIES, l,.,C. 
P. O. BOX 95001 
LOS ANGELES 45, CALIFORNIA 

THIS FORTRAN SUBPROGRAM EVALUATES THE CETERMINANT CF A 
l'ATRIX A-ALPHA TIMES I IN~ERt A IS CF LIMEr-<SICN '' TIMES 1, 
AND ALPHA IS A SCALAR. IT HAS A DIME,.,SICN STATEMENT A/SC, 
50/ WHICH CAN BE CHANGED ACCCROING TO NEECS OF HE 
PROGRAMMER. INPUT MATRIX A IS OESTRCYED IN COMPIJTATION. 
237 CELLS EXCLUOING ARRAY A ARE RECUIRED. 

0704-0635RWDETN DETERMINANT EVALUATOR FOR 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DI STRI BUTICN CENTER 
SPECIFY FILE NUMBER 0704-0635R~DETN 

AUTHCR ••• w.L. FRANK 

DIRtCT !N(;ldRIES TO •• 
RCBERT A BEACH, MGR. 
DATA PROC. ANC CPERATIONS DEPT. 
SPACE TECHNCLCGY LABORATORIES, INC. 
P. O. bOX 95001 
LCS ANGELES 45, CALIFCRNIA 

THIS FORTRAN SUBPRCGRAM EVALUATES THE DETERMINANT OF A 
MATRIX A-ALPHA TIMES I INHERE A IS A NtARLY TRIANGlJLAR 
MATRIX OF DIMENSION N TIMES NANO ALPhA IS A SCALAR. IT 
HAS A CIHENSION STATEMENT OF A/50,50/ ANC B/50/ i.H!CH CAN 
BE CHANGED ACCORCING TO NEEDS OF THE PROGRAl'MER. INPLT 
MATRIX A IS NOT CESTROYEC BY THE PRGGRA~. 216 CELLS 
EXCLUDING ARRAYS A AND B ARE REQUIRED. 

0704-0635RWE1GN REAL EIGENVALUES Of REAL 
MATRICES 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA" CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-0635RWEIGN 

ALTHOR ••• w.L. FRANK 
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OIRECT INQUIRIES TO •• 
ROBERT A BEACH, MGR. 
DATA PROC. AND OPERATIONS DEPT. 
SPACE TECHNOLOGY LABORATORIES, INC. 
P. O. BOX 95001 
LOS ANGELES 45, CALIFORNIA 

THIS FORTRAN SUBPROGRAM DETERMINES THE N REAL EIGENVALUES 
OF A REAL MATRIX A. IT HAS A DIMENSICN STATEMENT CF A/50, 
50/, B/50/ AND C/50/ ANO USES THE COMMON REGION INPUT 
MATRIX A IS DESTROYED BY THE COMPUTATION. THE PROGRAM 
REQUIRES 3 SUBSIDIARY SUBROUTINES IN ADDITICN TO THE 
PROGRAMS WHICH WRITE OUTPUT ON TAPE. THE PROGRAM DECK FOR 
EIGN ALREADY INCLUDES THE 3 SUBSIDIARIES. CORR./684 

0704-0635RWGLSQ GENERAL LEAST SQUARES 
FORTRAN SUBPROGRAM 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DI STR I BUTI ON CENTER 
SPECIFY FILE NUMBER 0704-0635RWGLSQ 

AUTHOR ••• OAVID MORRISON 

DIRECT INQUIRIES TO •• 
ROBERT A BEACH, MGR. 
OATA PROC. ANO OPERATIONS DEPT. 
SPACE TECHNCLOGY LABORATORIES, INC. 
P. O. BOX 95001 
LCS ANGELES 45, CALIFORNIA 

GIVES THE LEAST SQUARES SOLUTION TC A SYSTEM OF CVER­
OETERMINED LINEAR EQUATIONS BX EQUALS C loHERE B IS AN N 
TIMES ~ MATRIX WITH N GREATER THAN, OR EQUAL TO M AND C A 
COLUMN VECTOR OF DIMENSION N. IT HAS A CIMENSION STATEMENT 
A/50, 25/ X/25/ ANO IL/25/ wHICH CAN BE CHANGED TO NEEDS OF 
THE PROGRAMMER. INPUT DAT A IS DES TROY ED DUR I NG 
COMPUTATION RE~UIREO 341 CELLS EXCLUDING ARRAYS A, X ANO IL 
ANO THE SQUARE ROOT ROUTINE. 

0704-0635RWGRT GENERAL ROOT FINDER FORTRAN 
SUBROUTINE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0635RWGRT 

AUTHOR ••• WERNER L. FRANK 

DIRECT INQUIRIES TO •• 
ROBERT A BEACH, MGR. 
DATA PROC. ANC OPERATIONS DEPT. 
SPACE TECHNCLOGY LABORATORIES, INC. 
P.O. BOX 95001 
LOS ANGELES 45, CALIFORNIA 

THIS FORTRAN SUBPROGRAM FINDS THE REAL ZEROS OF ANY 
ANALYTIC FUNCTION F/X/. IT HAS A DllkNSION STATEMENT 
C/50/ WHICH CAN BE CHANGED TO SUIT NEEDS OF THE PROGRAM 
MER. REQUIRES 453 CELLS EXCLUOING THE ARRAY C, THE OUTPUT 
SUBROUTINES, H<E SQUARE ROOT ROUTINE ANO THE AUXILIARY 
PRGGRAM. 

0704-0635RWMATS LINEAR MATRIX EQUATION 
SOLVER 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA~ DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0635RWMATS 

AUTHOR ••.• w.L. FRANK 

DIRECT INQUIRIES TO •• 
MR. WALTER A. RAMSHAW 
DATA PROC. AND OPERATIONS DEPT. 
SPACE TECHNOLOGY LABORATORIES, INC. 
P.O. BOX 95001 
LCS ANGELES 45, CALIFORNIA· 

THIS FORTRAN SUBPROGRA~ FINDS THE SOLl.JTHN X OF A LINEAR 
MATRIX EQUATION BX EQUALS C WHERE THE MATRIX B IS OF ORDER 
N TIMES N ANO THE MATRIX C IS OF CROER N TIMES M. IF C IS 
THE IDENTITY MATRIX THEN X EQUALS INVtRSE OF B. IT ~AS A 
DIMENSION STATEMENT A/50, 50/ AND X/25,25/ WHICH CAN BE 
CHANGED ACCORDING TO NEECS OF THE PROGRAMMER. INPUT DATA 
IS DES TROY ED DURING COMPUTATION. 418 CELLS EXCLUC ING 
ARRAYS A AND X ARE REQUIRED. 

0704-0635RWNTRI NEARLY TRIANGULARIZATION OF 
A MATRIX SUBROUTINE 

AVAILABLE 4TH QUAHER 1961. 
ORDER FROM PROGRA~ DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0635R~NTRI 

AUTHOR ••• W. L. FRANK 

DIRECT INQUIRIES TO •• 
RCBERT A BEACH, MGR. 
DATA PROC. ANC OPERATIONS DEPT. 
SPACE TECHNCLOGY LABORATCRIES, INC. 
P. O. BOX 95001 
LCS ANGELES 45, CALIFORNIA 

THIS FORTRAN SUBPROGRAM TRAr.SFORMS A REAL ~ATRIX A INTO A 
NEARLY TRIANGULAR /l-SUB TRIANGULAR/ '1ATRIX M BY SIMILARITY 
TRANSFORMATIONS. IT HAS A CIMENSICr. >TATEMcNT OF A/5C, 50/ 
ANO B/50/ WHICh CAN BE CHANGED ACCCROING TO THE NEECS OF 
THE PROGRAMMER. THE INPUT MATRIX A IS OESTRCYED DURING 
COMPuTATION. 339 CELLS REQUIRED t:XCLUDING ARRAYS A ANC B. 

0704-0635RWVCTR EIGENVECTOR OETERMINATOR 
SUBROUTINE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA~ DI STRIBUT JCN CENTER 
SPEC I FY FI LE NUMBER 0704-C635RWVCTR 

Section B 

CONTINUED FROM PRIOR COLUMN--

AUTHOR ••• WERNER L. FRANK 

DIRECT INQUIRIES TO •• 
RCBERT A BEACH, MGR. 
OAT A PROC. ANC OPERATIONS OE PT. 
SPACE TECHNCLOGY LABORATORIES, INC. 
P. O. BOX 95001 
LCS ANGELES 45, CALIFORNIA 

GIVEN A REAL EIGENVALUE ALPHA OF A MATRIX A CF ORDER I> 
TIMES N, THIS FORTRAN SUBPROGRAM DETERMINES THE 
CORRESPONDING REAL EIGENVECTOR V. IT !"AS A DIMENSION 
STATEMENT A/50,50/ AND V/50/ WHICH CAN BE CHANGED 
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ACCORDING TO NEEDS OF THE PROGRAMMER. THE INPUT MATRIX A 
IS DESTROYED IN COMPUTATION. 345 CELLS RECUIRED EXCLUCING 
ARRAYS A ANO V. CORR/ 816 

0701t-0636RWBF2F BESSEL FUNCTIONS OF ORDER 
ZERO 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC I FY FI LE NUMBER 0704-06 36RWBF2 F 

AUTHOR ••• R.J. MERCER 

DIRECT INQUIRIES TO •• 
ROBERT A BEACH, MGR. 
DATA PROC. AND OPERATIONS DEPT. 
SPACE TECHNOLOGY LABORATORIES, INC. 
P. O. BOX 95001 
LOS ANGELES 45, CALIFORNIA 

COMPUTES J ZERO ANO Y ZERO OF X FRCM ASYMPTOTIC 
FORMULAS. REQUIRES 232 CELLS PLUS 10 COMMGN. SIN, 
SQUARE ROOT ANC LOG ROUTINES INCLUDED 

0704-0636RWBF3F BESSEL FUNCTIONS OF ORDER 
ONE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPEC I FY FI LE NUMBER 0704-0636RWBF3F 

AUTHOR ••• R .J. MERCER 

DIRECT INQUIRIES TO •• 
ROBERT A BEACH, MGR. 
DATA PROC. AND OPERATIONS DEPT. 
SPACE TECHNOLOGY LABORATORIES, INC. 
P. O. BOX 95001 
LOS ANGELES 45, CALIFORNIA 

COMPUTES J ONE ANO Y ONE OF X FROM ASYMPTOTIC FORMULAS. 
REQUIRES 235 CELLS PLUS 10 COMMON. SIN, SQUARE RCCT ANO 
LOG ROUTINES ll'<CLUCEO. 

0704-0647NPPMC2 EIGENVALUE SOLUTION, REAL 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0647NPPMC2 

AUTHCR ••• R.H. TIBBITTS 

DIRECT INQUIRIES TO •• 
E. M. PIPER 
COMPUTING & DATA PROC., SEC 1351/31 
NORAIR, A DIV. OF NCRTHROP CORP. 
1001 E. BROAOllAY 
HAWTHORNE, CALIFORNIA 

TO FINO THE HIGHEST EIGENVALUE AND CORRESPONDING 
EIGENVECTORS OF THE MATRIX EQUATION /A/ IX SUB 1/- LAMDA 
SUB I /X SUB I/ WHERE /LAMOA SUB I/ IS AN EIGENVALUE AND 
IX SUB I/ IS THE ASSOCIATED EIGENVECTOR OF THE MATRIX /A/. 

0704-0650RWREAD DOUBLE PRECISION FLOATING 
POINT CARO INPUT 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FI LE NUMBER 0704-0650RWREAD 

AUTHORS •• ~.L. FRANK R.B. FREUND 

DIRECT INQUIRIES TO •• 
RGBERT A. BEACH, MGR. 
DATA PRCC. AND OPERATICNS DEPT. 
SPACE TECHNOLOGY LABORATORIES, INC. 
P. O. BOX 95001 
LGS ANGELES 45, CALIFORNIA 

THIS FORTRAN SUBPROGRA~ REACS A 16 DECIMAL CIGIT /DOUBLE 
PRECISION/ FLOATING POINT NUMBER FROM A CARO. REQUIRES 502 
CELLS. CORR/ 886 

0704-0654AMCHKF SET SENSE LIGHTS 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA~ CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0654AMCHKF 

AUTHOR ••• ShARGN E. GOOD 

CIRECT INQUIRIES TO •• 
OR. JOHN W. WRENCH, JR. 
APPLIED MATHEMATICS LAB. CODE 840 
DAVID TAYLOR MODEL BASIN 
WASHINGTON 7, O. C,.• 
ATTENTION-MRS. F. E. bOLBERTCN 

FORTRAN SUBROUTINE TO TEST BITS l-4 OF 9 LEFT RD• ANO 
TURN ON CORRESPONDING SE~Sf l IGHTS. 

0704-0659GCTLUl TABLE READ IN & TABLE 
LOOKUP, INTERPOLATION SUBROUTINE 

AVAILABLE 4TH QUART<R 1961. 
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CONT INlJEO FRCM PRIOR PAGE--
ORDER FROM PROGRA~ 0 IS TR I BUT ION CENTER 
SPECIFY FILE NUMBER 0704-0659GCTLU1 

AUTHOR ••• EMANUEL HAYES 

DIRECT INQUIRIES TO •• 
MR. GERALD D. FCGEL 
SUPERVISOR, AUTOMATIC CCMPUT ING GROUP 
RESEARCH DEPARTMENT 
GRUMMAN A I RCRAFT 
BETHPAGEr LONG ISLAND, NEn YORK 

FOR FUNCTICNS OF ONE, HoC, AND THREE VARIABLES. STORES 
ALL TABLES AS A SINGLY-SUBSCRIPTEO ARRAY. PROVISION TO 
READ IN ADDITIONAL TABLES AS NEEDEC. SUITABLE ERROR 
RETURNS PROVIDEO FCR BY A COMPUTEC GO TO. SAME STANDARO 
CARO FORMATS FCR All TABLES. TABLES ARE SE"UENCE CHECKEC 
WHILE BEING REAO IN FROM BCD TAPE OR CARC READER. 
CORR/770 

0704-0664ANF202 EIGENVALUES ANO EIGENVECTORS 
OF A REAL SYMMETRIC MATRIX 

AVAILABLE 4TH QUARTER 1961. 
OROE R FROM PROGRAM 0 I STR I BUT I CN CENTER 
SPECIFY FILE NUMBER 0704-0664ANF202 

AUTHORS •• MR. GEO,RGE ROBINSON 
APPLIED MATHEMATICS DIVISION 
ARGONNE NATIONAL LABCRATORY 203-C246 
9700 CASS AVENUE 

DIRECT INQUIRIES TO AUTHOR 

FORTRAN 11 SUBRCUTINE FINDS ALL SCALAR SOL UT IONS, L 
/INCLUOING PROPER MULTIPLICITY/, ANC, OPTIONALLY, THE 
ASSOCIATED UNIT !'<ORM VECTORS, X, TC ThE MATRIX ECUATION 
AX-LX. R<CQUIRES 935 CELLS PLUS VARIAbLE COM~ON. 

0704-0664ANF402 MATRIX INVERSION WITH 
SOLUTION OF LINEAR EQUATIONS 

AVAILABLE 4TH QUARTER 1961. 
ORDER FRCM PROGRAI' CISTRIBUTIOI'< CENTER 
SPECIFY FILE NUMBER 0704-0664ANF402 

AUTHOR ••• GEORGE ROBINSON 
APPL! ED MAT11E~ATICS DIVISION 
ARGCNNE NATIONAL LABORATORY 203-C246 
9700 CASS AVENUE 
ARGCNNE, ILLINOIS 

DIRECT INQUIRIES TO AUTHOR 

FORTRAN 11 SUBROUTINE SOLVES THE MATRIX ~QUATION AX-B, 
WHERE A IS A REAL, SQUARE COEFFICIENT MTRIX AND B IS A 
MATRIX OF CONSTANT VECTORS. THE INVERSE MATRIX ANO 
DETERMINANT ARE ALSO OBTAINED. A IS OESTROYEO IN THE 
INVERSION. REQUIRES 458 CELLS PLUS VARIABLE COMMON. 

0704-0674RWSPAD ELLIPTIC PARTIAL 
DIFFERENTIAL EQUATIONS 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA~ OISTRIBUTION CENTER 
SPEC I FY FI LE NUl'BER 0704-0674RwSPAO 

AUTHOR ••• ROBERT W. FINKEL 

DIRECT INQUIRIES TO •• 
ROBERT A BEACH, MGR. 
DATA PROC. Ai'<C GPERATIONS DEPT. 
SPACE TECHNOLOGY LABORATORIES, INC. 
P. C. BOX 95001 
LCS A,'<GELES 45, CAL I FGRN IA 

THIS PROGRAM FINCS THE APPRCXIMATE sou;TION OF A SET OF 
ELLIPTIC PARTIAL DIFFERENTIAL EQUATIOl\S CN A TWO 
DIMENSIONAL REGICN wlTH PRESCRIBED BCUNCARY CONDITICNS 
BY THE METHODS OF FINITE DIFFERENCES AND SUCCESSIVE 
C\IER RELAXATICI\. ThE REGICN MAY BE AREITRARY IN SHAPE AND 
MAY INCLUDE INTERFACES ANO HOLES. THE BOUNDARY CONDIT IONS 
MAY BE MIXED. THE MAIN PROGRAM REQUIRES 5966 CELLS. 
EXCLUSIVE OF THE THREE SUBROUTINES ThE USER MUST SUPPLY. 

0704-06871BNL01 NON-LINEAR ES Tl MAT ION 
/PRINCETON-IBM/ 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0687181\LOl 

AUTHCRS •• G. w. BOOTH 

DIRECT INQUIRIES TO •• 
G. W. BOOTH 
IBM CORPORATICN 

T. I. PETERSON 

1271 AVENUE OF AMERICAS 
NEW YORK 22, N. Y. 

GIVEN A FUNCTIONAL RELATION ANO DATA FOR N DESERVED VALUES 
OF A SINGLE DEPEt.OENT VARIABLE, NK CORRESPCNCING \IALUcS FOR 
K IlllOEPENDENT VARIABLES, ANC INITIAL VALUES FOR P 
PARAMETERS, THE PROGRAM 11/PRO\IIOES BY Al'< ITERATIVE LEAST 
SQUARES PROCEDURE ESTIMATES FOR THE PARAMETtRS ANO /2/ 
PROVIDES STATISTICAL INFORMATION TC ASSES THE WORTH OF THE 
ESTIMATED PARAl'ETERS. USE OF THE PROGRAM FDR MORE THAN ONE 
OEPENOEl\T VARIABLE IS PCSSIBLE. THE FUNCTIONAL RElATICN 
MAY BE NON-LINEAR GR LINEAR IN THE PARAM. t INCEP. VAR. 
CCRR/ 845 

0704-0688GKTMR1 TAPE MANEUVERING ROUTINE. 
AVAILABLE 4TH QUARTER 1961. 
DRDE R FROM PRDGRAI' DIS TR I BUT I CN CENTER 
SPECIFY FILE NUMBER 0704-06BBGK TMRl 

AUTHOR ••• E.E. KAZMIERCZAK 

Section B 

CONTINUl:D FRGM PRIOR CCLUMN--

DIRECT INQUIRIES TO •• 
MR. WALTER o. STONE 
ACA, COMPUTER TECHNIQUES CIV. 
KNOLLS ATOMIC POwER LAB. 
GENERAL ELECTRIC CO. 
SCHENECTADY N. Y. 

TMR IS A TAPE COPY ROUTINE wlTH A NUMBER OF SUBROUTINES 
WhlCH PtRMIT RECORD MANIPULATION Al\D MOOIFICATION IN ANY 
OF SEVERAL WAYS. THESE INCLUDE INCIVIOUAL wCRD CHANGES AND 
CHECKSUM CORRECTION, AS WELL AS RECORD READ-IN FROM CARDS 
WHILE COPYING TAPES. ITS CHECKING McTHCC MAKES IT A LITTLE 
SLOWER THAN GMTEC OR RL0044 IN SOME RESPECTS, BUT WHERE 
MERGING OF SEVERAL TAPES IS DESIREC, IT IS FASTER. 

0704-0697MIHD14 SAP-COOED MATRIX 
DIAGONALIZATION SUBROUTINE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPEC !FY FILE NUMBER 0704-0697M IHDl4 

AUTHOR ••• F. J. CORBATC 

DIRECT INQUIRIES TO •• 
SHARE LIBRARIAN 
CCMPUTAT ION CENTER 
RCOM26-142 
MASSACHUSETTS INSTITUTE CF TEChNOLGGY 
CAMBRIDGE 39, MASSACHUSETTS 

THIS SUBROUTINE DIAGONALIZES A REAL, SYMMETRIC MATRIX BY 
MEANS OF JACOBIS METHOC wHEN THE MATRIX ELEMENTS ARE 
SINGLE-PRECISICN, FLOAT ING-PCINT NUMBtRS STGRED IN 
TRIANGULAR FORM MATRICES OF LARGE CRDER ,N, ARE 
DIAGONALIZED IN A TIME PROPORTIONAL TO N CUBED AND •IT~ A 
MINIMUM NUMBER OF ROT AT ION. 

0704-0704NUCL15 HAFEVER 
AVAILABLE 2NO QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-0704NUCL15 

AUTHORS •• M. A. FRIEDMAN P. F. ZwEIFEL 

DIRECT INQUIRIES TO •• 
MRS. MARGARET BUTLER 
ARGONNE NATIONAL LAB. 
ARGCNNE CODE CENTER 
9700 SOUTH CASS AVE. 
ARGONNE, ILLINOIS 

NATURE OF PROBLEM SOLVED CALUCULATION CF THE ENERGY 
EXCHANGE INELASTIC SCATTERING CROSS SECTION I INTEGRATED 
CVER ANGLE/ ACCCROING TO THc HAUSER-FESHBACH THEORY AS 
MODIFIED BY D. GOLDMAN. THIS MDDIFICATICN INCLUDES THE 
EFFECT OF SPIN-ORBIT CCUPLING DN THE TRANSMISSION 
COEFFICIENTS. 

0704-0704NUCL17 HECTIC 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' OISTRIBlJTION CENTER 
SPECIFY FILE NUMBER 0704-0704NUCL17 

AUTHORS •• w. C. REYNOLDS O. W. THOMPSON 

CIRECT INQUIRIES TO •• 
G. A. LINENBERGER 
SAN RAMGN, CALIFORNIA 

C. R. FISHER 

HECTIC IS A COMPUTER PRCGRAM FOR CALCULATING HEAT TRANFER 
RATES AND TEMPERAIURES IN TbE FUEL ELEMENTS OF TYPICAL 
GAS-COOLED NUCLEAR REACTORS. EFFECTS OF TURBULENT 
INTERCHANGE BETWEEN FLOo PASSAGES ARE CONSICERED. THE 
COMPUTATICN PROCEDURE AMCUNTS TO A NOCAL OR LUMPED 
PARA~ETER TYPE CALCULATICN. AN BK MEMCRY IS REQUIREC. A 
FULL-SIZE RUN RE,UIRES APPROXIMATELY 15 l'INUTES. 

0704-0704NUCL19 INDEXING POWDER PATTERNS 
AVAILABLE 3RD QUARTER 1962. 
ORDER FROM PROGRAM Cl STR I BUT I CN CENTER 
SPECIFY FILE NUMBER 0704-C7C4NUCL19 

AUTHORS •• !. R. TANNENBAUM B. J. LEMKE 

DIRECT INQUIRIES TO •• 
I. R. TANNENBAUM 
KRAMER 
ATOMICS INTERNATIONAL 

G. Ki<AMER 

DESCRIPTION OF CODE A CODE IS PRESENTED FOR INCEXING 
POWDER PATTERNS 'UICKLY ANC ECONOMICALLY BY ADAPTATION CF 
HESSE S METHOD FOR USE ON MCOERN HIGH-SPEEC COl'PUTERS. 
THE DATA IS FINALLY TREATED BY COHEN S MET~OD TC OBVIATE 
INACCURACIES DUE TO SYSTEMATIC ERRCRS. 

0704-0704NUCL23 PECAN 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-C704NUCL23 

AUTHORS •• !. S. LUCHTER 

DIRECT INQUIRIES TO •• 
O. A. LINENBt'RGER 
SAN RAMCN, CALIF. 

lot. J. 0 DONNELL w. C. REYNOLCS 

THE PECAN CYCLE ANALYSIS CODE CALCULATES VARIOUS 
THERMOCYNAMIC CYCLE DATA FOR GAS TURBINE POnER PLANTS, 
BASED ON A GIVEN SET OF DESIGN PARAMETERS. THE CALCL;LATICNS 
ENABLE OPTIMIZATION OF A SPcCIF IC POWt:R PLANT DESIGN TO A 
MAJOR REQUIREMENT SUCH AS WC!GHT, ECCNCMY, OR OUTPUT. T~E 

CCCE IS RESTRICTED TO T~E L;SE OF A GASEOGS oCRKING FL LIO 
wITHlN A TEMFERATuRE RA~GE CF 30u R TO ;/3Lv R, huT IS 
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OTHERWISE GEl'<ERAL. 

0704-0704NUCL34 SNG 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA~ DISTR!eUTICN CENTER 
SPECIFY FILE NUMBER 0704-C704NUCL34 

AU THOR ••• BARBARA LEMKE 

DIRECT INQUIRIES TO •• 
R. H. BLAINE 
P. 0. BOX 309 
CANCGA PARK, CALIF. 

THE PROGRAM IS A NEUTRON DIFFUSION CODE •HICH SOLVES THE 
NEUTRON TRANSPCRT EQUATIONS IN THE STATICNARY CASE, USING 
THE SN METHOD /LA-1891/, ANO ASSUMING ISOTROPIC 
SCATTERING AND ONE-DIMENSIONAL GEGMETRY. TliE PRESENT 
VERSION OF THE CODE HAS BEEN MODIFIED TO RECUCE ThE 
NUMBER OF ITERATIONS REQUIRtD IN A GnEN PROBLEM BY BETTER 
THAN A FACTOR OF TWO. THE CODE IS REACILY APPLICABLE TC ANY 
SN APPROXIMATION OF REASONABLE ORCER /CONSTANTS FOR N 
E~UALS 2, 4, 6, AND 6 SUPPLIED/, TO Al'<Y ONE-Cl MENS ION AL 
GEOMETRY /PLANE, SPHERICAL CR INFINITE CYLINDRICAL IN 
SYMMET'RY/, AND TO THE THREE EIGEN-VALUES-REACTIVITY, CUTER 
DIMENSION, OR EXPONENTIAL RATE. THE PROGRAM wAS WRITTEN 
USING THE LOS ALAMOS FLOW CODE SYSTEM /FLOCO/. 

0704-0704NUCL38 S TOY-3 
AVAILABLE 4TH QUARTER 19bl. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC !FY FILE NUMBER 0704-0704NUCL38 

AUTHOR ••• R. S. PYLE 

DIRECT INQUIRIES TO •• 
B. H. MOUNT 
P. O. BOX 1468 
PITT., PA. 

STOY-3 IS A COMPUTER PROGRAM DESIGNED FOR THE THERMAL 
ANALYSIS OF A PRESSURIZED WATER NUCLEAR REACTOR CURING 
STEADY-STATE OPERATION. IT PERFORMS A COMPLCTE STEACY-
S TATE, PARALLEL CHANNEL THERMAL ANALYSIS OF A RECTANGULAR 
WATER CHANNEL CORE WITH A PLATE-TYPE FUEL ELEMENT. A l6K 
MEMORY IS REQUIRED, AS WELL AS THREE TAPE UNITS AND A 
LOGICAL DRUM. TYPICAL CCMPUTING T I~E FCR A T•D-PASS CCRE 
CONTAINING A HOT CHANNEL IN EACH PASS IS O. 72 MINUTES. 

0704-0704NUCL50 ZOOM 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0704NUCL50 

AUTHORS •• R. N. STUART 

DIRECT INQUIRIES TO •• 
R. N. STUART 

E. H. CANFIELD 

LAWRtNCE RACIAT !UN LAB. 
UNIV. OF CALIF. 
LIVERMORE, CALIF. 

SOLVES THE ONE-DIMENSIONAL MULTIGROUP NEuTRGN DIFFUSION 
EQUATION FOR SLABS, CYLINDERS OR SPHERES. A MAXIMUM OF lC 
MATERIALS, 30 REGIONS /OR ZONES/MAY BE USEC. A HIGHER ORCER 
DIFFERENCING IS USED FOR THE LAPLACIAt. ANC A GENERAL 
TRANSFER MATRIX IS PERMITTED. 10 MINUTES. 

0704-0704NUCL51 2DXY 
AVAILABLE 2ND QUARTER 1962. 
ORDER FROM PROGRAM DI STR I BUT ICN CENTER 
SPEC I FY FILE NUMBER 0704-0704NUCL51 

AUTHORS •• J. BENGSTON S. T. PERKINS 

DIRECT INQUIRIES TO •• 
G. A. LINENBERGER 
ARGCNNE NATIONAL LABCRATGRY 
SAN RAMOS, CALIFORNIA 

THE 2DXY PROGRM~ SOLVES Tf'E HCMOGENEOuS OR INHOMOGENEOLS 
MULTI-GROUP TRANSPORT EQUATICN IN XY GECMtTRY. \/ACUu~, 

SURFACE SOURCE, OR REFLECTING BOUNDARY cc;~OITIONS A1U 
AVAILABLE AS OPTIONS. IN HE HOMOGENEGUS CA:O,~ THE USER MAY 
REQUEST THE CO~PUTATION OF REACTIVITY, PERIGC, CRITICAL 
CONCENTRATIONS CF SOME COMPCSITION OR THE CRITICAL 
THICKNESS OF A ZONE. THE SR APPROXIMATION IS USED. 
SCATTERING MUST BE ISOTROPIC. ONE M;C CNE-~ALF HCURS FOR 
GROUP, 1000 MESH POINTS ON THE 7090 /USING THE BINARY 
EDI TOR/. 

0704-0704NUCL52 RE 224 REACTOR ECONOMICS 
CALCULATIONS 

AVAILABLE 3RD QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0704NUCL52 

AUTHORS •• J. HEESTAND 

DIRECT INQUIRIES TO •• 
J. HEESTAND 

L.T. WCS 

ARGONNE NATIONAL LAECRATORY 
6700 SOUTH CLASS AVENUE 
ARGCNNE, ILL. 

Thi::, PROGRAM EVALUATES A COST FUNCTION FCR ~C•ER RtAC c~s. 

SOLVING FOR EITHER M, THE COST OF ELECTRICITY /MILLS/ •HR/, 
OR 11, THc VALUE CF PLuTGNIUM /$/GM/, GIVEN -~RlCcS cc T 
PARAMETERS AS INPUT. UP TO 10 FUEL CYCLES, EITHER CD E CR 
BLANKET CAN BE ACCOMMODATED, OR A FUEL CYCLE COST FOR 
FOSSIL-FUELEC PLANTS CAN BE GIVEN AS INPUT FOR COMPARISCt. 
CALCULATIGNS. 
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THE MAXIMUM NUMBER OF FUEL CYCLES /CORE & BLANKET/ 
ALLOWEC IS TEN. 

LESS THAN l MINUTE/PROBLEM Id TH OFF-LINE OUTFUT. 

0704-0704NUCL53 TCUP STRESSES AND 
DEFLECTIONS IN THICK, CURVED PLATES 

AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC! FY FILE NUMBER 0704-0704NUCL5 3 

AUTHCRS •• O. S. GRIFFIN C. M. FRIEDRICH 

DIRECT INQUIRIES TO •• 
D. S. GRIFFIN 
BETTIS ATOMIC PCWER LABORATORY 
PITTSBURGH, PENNSYLVANIA 

THE PRCGRAM CALLED TCUP FOR THICK CURVED PLATE, IS IN 
FORTRAN-11 LANGUAGE AND HAS BEEN RUN ON THE IBM-704 AND THE 
PHILCO 2000 COMPUTERS. THE INPUT IS ON TAPt 8 AND ThE 
OUTPUT 15 ON TAPE 10. PROBLEMS MAY Bt RUN SUCCESSIVELY 
•ITH A BLANK LINE CF INPUT FOLLmd~G TliE LAST PRCBLEM. 
OPTICNS ALLOW THE USER SEVERAL CHCICES AS TG THE TYPES CF 
PROBLEMS TO BE RUN-

/l/ A PARAMETRIC STUDY WITH DIFFERENT COMBINATICNS CF 
INSICE RADIUS, OUTSIDE RADIUS, ANC MAXIMLM ANGLE-

/2/ A UNIFORM SPACING OF RADII AND ANGLES AT WHIC~ 

STRESSES ARE CALCULATED-
/3/ RANDOM LOCATICNS OF RADIUS ANO ANGLE AT WHICH 

STRESSES ARE CALCULATEC-
/4/ A LOAD PRGBLEM WITH THE MOMENT, ShEAR FORCE, AND 

TENSILE FORCE SPECIFIED AT ONE END- OR A DEFLECTION PROBLEM 
WITH THE THREE WORKING DEFLECTIONS OF MOMENT, SHEAR FORCE, 
ANC TENSILE FORCE SPECIFIED AT ONE ENC. 

0704-0704NUCL54 HERESY 2 HETEROGENEOUS 
REACTOR CALCULATION METHODS 

AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRAM DIS TR I BUT I CN CENTER 
SPEC I FY FI LE NUMBER 0704-0704NUCL54 

AUTHCRS •• CARL N. KLAHR L. B. MENDELSOHN JEROME HE! TNtR 

DIRECT INQUIRIES TO •• 
C.ARL N. KLAf-R 
TECHNICAL RESEARCH GROUP 
2 AERIAL WAY 
SYOSSET, N. Y. 

IN THIS REPORT IS PRESENTEC A COMPLETE DESCRIPTION OF ThE 
HERESY 2 CODE. THIS CODE CAN PERFCRM REACTIVITY ANO POWER 
DISTRIBUTION CALCULATIONS FOR COMPLEX LATTICE CORE 
ARRANGEMENTS IN AN INFINITE REFLECTOR TAKING INTO ACCOUNT 
MULTIPLE U-238 ABSORPTION RtSONANCES ANC U-d5 FISSICN 
RESONANCES. THE INCLUSION OF THE MULTIPLE RESCNANCES 
REPRESENTS A DISTINCT AOVAt.CE OVER hERESY l wHICH lNCLuutO 
PRCVISIONS FCR CNLY ONE LUMFEC ABSCRPTICN RLSC~ANCE. 

HERESY 2 INCLUDES MANY OPTIONS WITHIN THE CUDE I !SELF IC 
INCREASE ITS FLEXIBILITY ANO TO DECREASE INPUT PREPARATION 
AND MACHINE RUl\NING TIME FOR VERY COMPLEX PRCBLEMS. THE 
REPORT INCLUDES SECTIONS O~ INPUT PREPARATION, MACHINE 
OPERATING INSTRUCTIONS, OUTPUT FORMATS AND A COPY CF HE 
FORTRAN SOURCE PROGRAM. INPUT AND CUTPUT FOR A SAMPLE 
HERESY 2 REACTCR PROBLEM ARE ALSO GIVtN. 

0704-0704NUCL55 QUADRIFIT 
AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRAM CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-0704NUCL55 

AUTHOR ••• R. G. SAINT PAUL 
INGENIEUR TECHNICIEN DES INDUSTRIE5 
DE LELECTRICITE 
UNIVERSITE DU TRAVAIL 
PAUL PASTUR 
CHARLEROI, BELGIUM 

DIRECT INQUIRIES TO AUTHOR 

THE QUADRIFIT PROGRAM IS COMPOSED CF 3 SECTIONS, THE 
PURPCSE OF WHICH IS /A/ TO COMPUTE THE B COEFFICIENTS OF 
THE EMPIRICAL EC:UATION /Al/ AND ESTIMATE THt ACCURACY OF 
THE FITTING- /Bl TO COl'PUTE Y EQUALS F/Y SUb l, Y SUB K/ 
WHERE Y SUB l Y SUB K ARE SECOND DEGREE EXPRESSICNS CF Tf-E 
SA~E FCRM AS /Al/ANCY A FITTED EXPRESSION, DEFINED •ITf­
THE SAME VARIABLES AS IN Y SUB l ANO Y SUB ~ AND ON THE 
SAME:: DOMAIN- IC/ TO COt'PUTE Y EQUALS Y/X SUB l X SUB N/ FOR 
ANY VALUE OF X SUB l X SUB N. 

0704-0704NUCL56 ARES-1 A RESONANCE INTEGRAL 
CODE 

AVAILABLE lS T QUARTER 1963. 
ORDER FROM PROGRAM Cl STR I BUT I ON CENTER 
SPEC !FY FILE NUMBER 0704-C7C4NUCL56 

AUTHOR ••• F. L. FILLMORE 
ATOMICS INTERNATIONAL 
A DIVISION OF NORTH AMERICAN AVIATICN 

CIRECT INQUIRIES TO AUTHOR 

ARES-1 IS USED TC CALCULATE EFFECTIVE RESONANCE INTEGRALS 
ANG MULTl6ROUP CROSS SECTICNS FOR LUMPS ANC MIXTURES 
uSING RESONANCE PARAMETERS. IT CDl'BIMS, IN A SINGLE CDCE, 
THE RESGLVEO, LNRESCLVEC ANC 1111 PARTo Cf Tr.E CALCULATION 
wHICH •ERE PREVICUSLY IN SEPARATE CODtS. IN ADDITION, MOST 
d- ff-tc PRcLIMl~ARY UAl A PREeAF~A f ICN A"C ALL Cf Tf-l 
CORRECTIONS TO !HE RESCNANCE INTEGRAL THAT ~ERE PREllIOUSLY 
MADE BY HAND ARE NCw DCNE BY THE ~ACHINE. Th!S GREATLY 
RECuCES THE LAEGR THAT WAS FCRMtRLY l1'VLlLVEC I~ MAKING 
THESE CALCULATICNS/. 
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070it-0704NUCL57 CLIP 1 
AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0704NUCL57 

AUTHCRS •• B. ANDERSON 
P. JARVIS 

DIRECT INQUIRIES TO •• 
B. ANDERSON 

J. CAVIS 
J. PEARSON 

BETTIS ATOMIC POWER LABCRATORY 
PITTSBURGH, PENNSYLVANIA 

E. GELBARD 

CLIP IS DESIGNED TC SOLVE THE ONE VELOCITY TRANSPORT 
EQUATION IN ONE DIMENSIONAL CYLINDRICAL GECMETRY IN • P-3 
APPROXIMATION. THE P-3 EQUATIONS •RE SOLVED ITERATIVELY 
WITH THE AID OF STANDARD FINITE OIFFERENCING TECHNIQUES. 
ANISCTROPIC SCATTERING IS PERMITTEC, ~dTl-IN THE 
LIMITATIONS OF P-3, BUT THE INPUT SOURCE MUST BE ISOTROPIC. 
ZERO FLUX OR ZERO GRADIENT BOUNDARY CONDITIONS ARE AVAIL­
ABLE AS OPTIONS, AND AS A CONSEQUEl\CE OF THE METHOD OF 
SOLUTICN, A P-1 SOLUTICN CAN BE OBTAINED. CLIP IS 
RESTRICTED TO A MAXIMUM OF 50 REGIONS AND 501 MESH POINTS. 

070it-0704NUCL58 KERNMAT 
AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC I FY FI LE NUMBER 0704-C704NUCL58 

AUTHOR ••• S. A. RAJE 
ATOMIC POWER DEPARTMENT 
WESTINGHOUSE ELECTRIC CORPORATION 
FOREST HILLS, PENNSYLVANIA 

DIRECT INQUIRIES TO AUTHOR 

COMPUTER FOR WHICH CODE IS DESIGNED-IBM 7090 - IBM 704 
PROGRAMMING SYSTEM-FORTRAN 11 

NATURE CF PROBLEM SOLVED-EFFECTIVE MULTIPLICATION FACTOR 
AND RELATIVE POWER DISTRIBUTION AT FUEL ASSEMBLIES BY Tt;E 
HETEROGENEOUS METHOD OR SMALL SOURCE THEORY OF REACTOR 
CALCULATIONS. FUEL ASSEMBLIES THAT ARE FULLY EQUIVALENT TO 
EACH OTHER WITHIN THE HETEROGENEOUS LATTICE FORM A ROD 
TYPE. COORDINATE SPECIFICATION OF EVERY PAIR OF RODS FOR 
ALL THE ROD TYPES MUST BE ENTERED. FOR RECTANGULAR 
LATTICES A SEPARATE ROUTINE, DECART, IS AVAILABLE FOR 
COORDINATE GRID GENERATION. 

RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM- A MAX!Ml;M 
OF 36 ROD TYPES IS AVAILABLE. THERMAL AGE-DIFFUSION 
KERNELS OR THEIR LINEAR COMBINATION UP TC THREE TERMS 
CORRESPONDING TO INFINITE LINE SOURCE SINKS IN AN INFINITE 
MODERATOR ARE ASSUMED, WITH ALL RESONANCE 
ABSORPTIONS-FISSIONS IN FUEL LUMPED AT ONE ENERGY. MACHINE 
REQUIREMENTS- 32 K MEMORY, 3 INTERMEDIATE TAPES, 
INPUT-OUTPUT TAPES UNDER FORTRAN MChlTOR. 

TYPICAL RUNNING TIME- l TO 5 MIN., DEPENDING UPON PROBLEM 
SIZE/OPTIONS. 

UNUSUAL FEATURES OF THE COCE-COOROINATE, KERNEL AND/OR 
MATRIX INTERMEDIATE DATA CAN BE WRITTEN ON AND READ FROM 
AUXILIARY TAPES FOR USE IN SUBSEQUENT PROBLEMS. 

0701t-0701tNUCL59 GENDA-RENUPAK 
AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRA~ DISTRIBUTION CENTER 
SPECIFY FI LE NUMBER 0704-0704NUCL59 

AUTHOR ••• G. RABI NOW I Tl 
UNITED NUCLEAR CORP. 
DEVELOPMENT 0 IV - NOA 
WARREN, MICHIGAN 

DIRECT INQUIRIES TO AUTHOR 

All INPUT TO Tl'IS CODE, EXCEPT FOR TITLE CARD, IS IN DECI­
MAL FORM PUNCHED ON CARDS ACCORDING TO THE REQUIREMENTS OF 
SAP I SHARE ASSEMBLY PROGRAM/. 

A. COLUMNS 1-M MUST ALWAYS BE BLANK. 
B. COLUMl\S 8-10 CONTAIN THE LETTERS -

BCD - TITLE CARD 
CEC - DECIMAL DATA 
TRA - TRANSFER CARD 

C. DECIMAL NUMBERS ARE PUNCHED IN COLS. 12-71. 
O. ALL DATA PUNChEO TO THE RIGHT OF THE FI RS T BLANK 

COLUMN BEYOND COL. 12 ARE IRRELEVANT. 
E. COMMAS SEPARATE SUCCESSIVE WORCS OF DATA ON A CARD 

BUT A COMMA MUST NOT FOLLOW THE LAST NUMBER ON A CARO. 
F. EACH DIFFERENT TYPt OF INPUT MUST BEGIN WITH A NEW 

CARD. 
G. FIXEO DEC !MAL INTEGERS /FX/ ARE PUNCHED WITHOUT 

A DECIMAL POINT. /E.G., l, 10, 100, ETC./ 
H. FLOAT!t.G DECIMAL NUMBERS /fl/ ARE PUNCHED EITHER 

AS FIXED DECIMAL NUMBERS WlfH A DECIMAL POINT /E.G., 1.04, 
.5, .OC3, ETC./ OR FLOATING DECIMAL NUMBERS WITH THE EX­
PONENT SEPARATED FROM THE FRACTIONAL PORTION BY THE LETTER 
E /E.G., l.OlE-1, .5El, 3.E-2, ETC./. 

I. THE SIGN OF A NUMBER NEED ONLY BE PUNCHED IF IT IS 
NEGATIVE. 

J. AT LEAST CNE BLANK COLUMN MUST SEPARATE THE LAST 
WORD ON A CARD FROM ANY LABEL INFORMATION THAT MIGHT BE 
SUPPLIED IN COLS. 72-80. 

070it-0701tNUCL60 FIRN 
AVAILABLE 2NO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0704NUCL60 

AUTHORS •• RICHARD LEVEE WILLIAM LINDLEY GLORIA SCOGGIN 

DIRECT INQUIRIES TO •• 
R !CHARD LEVEE 
LAWRENCE RADIATION LAB. 
UNIVERSITY CF CALIF. 
LIVERMORE, CALIF. 

Section B 

CONTINUED FRCM PRIOR COLUMN--

THE FIRN CODE CETERMINES A NUMERICAL SOLlJTICN TO THE 
NEUTRON TRANSPCRT EQUATION IN FINITE CYLINDRICAL 
GEOMETRY. IT IS BASED ON ThE MULTI-GROUP ISOTROPIC THEORY 
AND THE DIFFERENCE EQUATIONS ARE DERIVED FRO~ THE DISCRETE 
SN METHOD CF B. CARLSON ANC C. LEE /LA 22b0/. IT IS 
WRITTEN IN FORTRAN LANGUAGE. THE PRESENT FIRN JS LIMITED 
TO A MAXIMUM OF SIX GROUPS ANO TO S2, S4, S6. 

0704-0701tNUCL61 AX-1, A COMPUTING PROGRAM 
FOR COUPLED NEUTRONICS HYDRODYNAMICS CALCULATIONS 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC I FY FI l E NUMBER 0704-0704NUC L6 l 

AUTHORS •• o. OKRENT 
R.B. LAZARUS 

DIRECT INQUIRIES TO •• 
O. C:KRENT 

J.M. COOK 
H.B. WELLS 

ARGONNE NATIONAL LABORATORY 
P.O. BOX 299 
LEMONT, ILL. 

O. SATKUS 

GIVEN A SPHERICALLY SYMMETRIC, SUPER-PROMPT CRITICAL 
SYSTEM, THE PRC:GRAM COMPUTES THE VARIATION IN TI ME AND 
SPACE OF THE SPECIFIC ENERGY, TEMPERATURE. PRESSURE, 
DENSITY, VELOCITY. AS A FUNCTION OF TIME IT COMPUTtS IHE: 
REACTIVITY /IN THE FORM OF ALPHA, THE INVERSE PERIOD/, Tl-.E 
POWER, THE TOTAL ENERGY, AND THE POSITION CF THE 
BOUNDARIES OF THE VARIOUS SHELLS INTO WHICH THE SYSTEM 
HAS BEEN SUBDIVIDED. ALL DELAYED NEUTRON EFFECTS ARE 
IGNORED, AND NO ALLOWANCE IS MADE FOR TRANSFER OF Ht:AT BY 
CCNDUCTION OR RADIATION. THE INPUT INFORMATION INCLUDES 
THE INITIAL REACTIVITY OR GEOMETRY, THE INITIAL VELOCITIES 
AND TEMPERATURES OF THE MASS POINTS, THE COMPOSITION ANO 
DISPOSITION OF MATERIALS, TliE APPRCPRIATE EQUATICN OF STATE 
CONSTANTS, ANO THE MICROSCOPIC NEUTRON CROSS SECTIONS. 
FOR PURPOSES OF CALCULATION THE SPHERICAL ASSEMBLY IS CIVICEC 
INTO A NUMBER OF HYPOTHETICAL SPHERICAL SHELLS OR MASS 
POINTS. THE NEUTRCNICS OF THIS SYSTEM ARE CALCULATED IN 
CONVENTIONAL FASHION, lJSING THE S SUB N l'ETHCD, /5.6,7/ 
THEREBY PROVIDING A POWER CISTRIBUTION ACROSS THE RADIAL 
NETWORK, AS WELL AS THE ALPHA OF THE SYSTEM. 

070~-0701tNUCL62 20 PERT 
AVAILABLE 2NO QUARTER 1963. 
ORDER FRCM PROGRAI' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0704NUCL62 

AUTHOR ••• J.A. KOERNER 
ARGONNE NATIONAL LAB. 
9700 SOUTH CASS AVE. 
ARGONNE, ILL. 

DIRECT INQUIRIES TO AUTHOR 

NATURE CF PROBLEM SOLVEC- GIVEN MULTIGROUP REAL AND 
ADJOINT FLUXES OF A CYLINDRICAL CONFIGURATION, 2C HRT MAY 
COMPUTE THE PROMPT NEUTRON LIFETIME, THE RELATIVE WORTH OF 
VARIOUS DELAYEC NEUTRONS, REACT ION INTEGRALS OF GI VEN 
MATERIALS OVER A GIVEN REGION, LOCH PERTURt!ATIONS ANC 
INTEGRATED PERTURBATICNS. RESTRICTIONS ON THE COMPLEXITY 
OF THE PROBLEM- THE CODE IS WRITTEN TO USE THE REAL AND 
ADJOINT FLUX TAPES MANUFACTURED BY THE: CUREM CODE, HOWEVER, 
A SUBRCUTINE HAS BEEN WRITTEN TO PREPARE ThESE TAPES WHEN 
THE INFORMATION IS AVAILABLE FROM A SOURCE OTHER THAN THE 
CUREM CODE. UP TO 20 GROUPS, 36 REGIONS, 50 POINTS ON THE 
R AXIS, AND 60 ON THE Z AXIS ARE ALLOWEC. MACHINE 
REQUIREMENTS- 32K MEMORY. TYPICAL RUNNING TIME- AN 
AVERAGE PROBLEM RUNS 5 TO 10 MINUTES CEPENDING ON THE 
NUMBER OF OPTICNS SELECTED. 

0701t-0701tNUCL63 NOC I NUCLEAR DES I GN 
CALCULATIONS I 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC! FY FILE NUMBER 0704-0704NUCL63 

AUTHORS •• H.W. GRAVES, JR. S.A. RAJE 

DIRECT INQUIRIES TO •• 
H.W. GRAVES, JR. 
NUCLEAR ENGINEERING SECT ION 
WESTINGHOUSE ELECTRIC COHPORATION 
ATOMIC POWER DIVISICN 
P.O. BOX 355 
Pl TTSBURGH 30, PA. 

THE NOC /NUCLEAR DESIGN CALCULATIONS/ PRCGRAM HAS BEEN 
DEVELOPED - IN FORTRAN FOR USE ON THE IBM-704/709/7090 -
TO COMPUTE THE REACTIVITY AND BURNUP PROPERTIES OF 
PRESSURE-TUBE LATTICES WITH CLUSTERED FUEL RODS BY 
APPLYING THE UNIT CELL METHOD. THE REQUIRED INPlJT CCNSI STS 
OF THE FUEL ASSEMBLY AND THE TUBE LATTICE GEOMETRY, THE 
MATERIAL DISTRIBUTIONS AND SOME PHYSICAL DATA. 

THE UNIT CELL ANALYSIS IS APPLIED TO A PIECEWISE HOMOGE­
NEOUS, CYLINDRICAL, EQUIVALENT MODEL OF THE ACTUAL REACTOR 
STRUCTURE. THE AMOUYAL-BENOIST METHOC IS USED TC CBTAIN 
THE THERMAL UTILIZATION. THE DANCCFF CORRECTION AND HE 
DOPPLER FACTOR IS APPLIED IN EVALUATING THE RESONANCE 
INTEGRAL FOR THE F !SS ICNABLE MATERIALS. ThE SP I NRAO 
APPRCACH IS lJSED TC COMPUTE THE FAST FISSION FACTCR. TrE 
RESONANCE FISSIONS FEEDBACK IS TAKEN INTO ACCOUNT IN HE 
NEUTRON CYCLE. CNLY THE U-PU SERIES IS CONSIDERED IN THE 
CELL-HOMOGENIZEC DEPLETION CALCULATIONS. 

THE PROGRAM OUTPUT INCLUDES THE EQUIVALENT CYLINDRICAL 
GEOMETRY, THE VARIOUS CROSS SECTIONS, THE CRITICALITY 
FACTORS, THE INITIAL CONVERSION RATION ANC THE BURNUP 
RESULTS. PROVISION FOR TEMPERATURE AND VOIO COEFFICIENTS 
EVALUATION IS MAOE. A 32K MACHINE IS REQUIRED. TYPICAL 
PROBLEM RUNNING TIMES ON THE IBM 7090 ARE OF THE ORDER OF 
A MINUTE. 



0701t-0701tNUCLM HATCHET FOR IBM 701t 
AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRA~ CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0704NUCLb4 

AUTHCR ••• J. P. LEHMAN 
AEROJET-GENERAL NUCLECNICS 
SAN RAMON, CALIF. 

DIRECT INQUIRltS TO AUTHOR 

HATCHET IS AN IBM 704 CODE DESIGNED TO STUCY BURST 
CHARACTERISTICS OF A SUPER-PROMPT C1HTICAL, CONCENTRIC SHELL 
PULSED REACTOR. IT COMPUTES SPECIFIC ENERGY, TEMPERATURE, 
PRESSURE, DENSITY, AND VELOCITY VARIATIONS AS A FUNCTION 
OF TIME AND SPACE. THE COCE ALSO COMPUTES REACTIVITY 
/AS A FUNCTION OF INVERSE REACTOR PERICO/, POWER, THE TOTU 
AND KINETIC ENERGIES, ANO THE POSITION OF ThE SHELLS w~ICH 
CCMPRI SE THE SYSTEM. DELAYED NEUTRON EFFECTS ARE IGNORED 
AND NO ALLOWANCE IS HADE FOR TRANSFtR OF HEAT. THE CG Of IS 
LIMITED TO A MAXIMUM OF THREE NEUTRON ENERGY GROUPS ANC 
SIX MATERIALS. 

0701t-0701tNUCL65 PECAN II 
AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM IJISTRIBUTION CENTER 
SPEC! FY FILE NUMBER 0704-0704NUCL6 5 

AUTHORS •• S. LUCHT ER 

DIRECT INQUIRIES TO •• 
S. LUCHTER 

P. J. OUBO IS 

AEROJET-GENERAL NUCLECNICS 
SAN RAMON, CALIF. 

THE PECAN I I CYCLE ANALYSIS CODE CALCIJLATES VARICUS 
THERMODYNAMIC CYCLE DATA FOR GAS TURBINE POI.ER PLANTS, 
WITH ONE OR TWO STAGE INTERCOOLING, BASEC ON A GIVEN SET OF 
DESIGN PARAMETERS. THE CODE IS RESTRICTED TO THE USE OF A 
GASEOUS WORKING FLUID WI THIN A TEMPERATURE RANGE OF 300 
DEGREE TO 3700 DEGREE R, BUT IS DTHERwlSE GENERAL. 

0701t-0705HIHDl2 701t-SAP FLOATING-PT. TRAP 
MATRIX DIAGONALIZATION--

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-07D5"1HDl2 

AUTHCR ••• SHARE LI BR ARIAN 
COMPUTATION CENTER 
RCOM26-l42 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
CAMBRIDGE 39, MASSACHUSETTS 

OIRECT INQUIRIES TO AUTHOR 

SUBRGUT !NE. THIS SUB ROUT !NE DIAGONALIZES A REAL, 
SYMMETRIC MATRIX BY MEANS OF JACOBIS HTHOC WHERE THE 
MATRIX FLEMENTS ARE SINGLE-PRECISION, FLCATING-POl"T 
,~UMBER STGRED IN TRIANGULAR FORM. MATRICES OF LARGE ORDER, 
N, ARE DIAGONALIZED IN A TIME PROPORTIONAL TO N CUBED AND 
w!TH A MINIMUM NUMBER OF ROTATIONS. HIHDl2 IS ESSENTIALLY 
MIHDl4 MODIFIEC TO TAKE ADVANTAGE OF FLOATING POINT TRAP. 

0701t-0705MIHDl3 701t-FORTRAN II SUBPROGRAM 
FOR MATRJX-

AVAl LABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA'4 DI STRI BUT! CN CENTER 
SPECIFY FILE NUMBER 0701t-C705HiliDl3 

AUTHOR ••• SHARE LIBRARIAN 
CCHPUTA T IDN CENTER 
ROOH26-1"2 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
CAMBRIDGE 39, MASSACHUSETTS 

DIRECT INQUIRIES TO AUTHOR 

DIAGONALIZATION. THIS FORTRAN II SOURCE LANGUAGE 
SUBROUTINE DIAGONALIZES A REAL, SYMMETRIC MATRIX BY MEANS 
OF JACOBIS METHOD WHERE THE MATRIX ELEMENTS ARE 
SINGLE-PRECISICN FLOATING-POINT NUMBERS. CORR.1731 

0701t-0726SCXPCD TRANSPORTATION CODE 
AVAILABLE 4TH QUARTER 1961. 
ORDER FRO" PROGRAM DI STRl8UTICN CENTER 
SPECIFY FILE NUMBER 0704-0726SCXPCO 

AUTHOR ••• L.M. ISAACSON 

DIRECT INQUIRIES TO •• 
MR. B. A. RCSENBLATT 
ELECTRONICS COMPUT l~G CENTER 
STANDARD OIL OF CALIFORNIA 
225 BUSH STREET 
SAN FRANCISCC, CALIFORNIA 

704 TRANSPORTATION CODE USING JAMES MUNKERS ALGORITHM 
/SIAM JOURNAL, l'ARCH 1957/. REQUIRES 8K CORE, 4 DRUMS AND 
AT LEAST l TAPE UNIT. 

0701t-07430RFLOT FLOAT A FRACTION 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DI STR I BUTICN CENTER 
SPECIFY FILE NUMBER 0704-07430RFLOT 

AUTHOR ••• MR. E. B. CARTER 

DIRECT INQUIRIES TO •• 
HR. J. P. KELLY 
UNION CARBIDE NUCLEAR CCRPCRATICN 
OAK RIDGE GASEOUS CIFFUSION PLANT 
OAK RIDGE, TENNESSEE 

Section B 

CONTINUED FRCM PRIOR COLUM~-­
ATTENTION-MR. E. B. CARTER 

THIS 704 SUBROlJTINE CONVERTS A FRACTIGN TO ~CRMALIHO 
FLOATING POINT. THt RESULT IS UNROUNCEC. 

070lt-07"9SCBOP1 MULTIPLE REGRESSIDN BACK 
SOLUTION PROGRAM 

AVAILABLE 4TH QUARTER 1961. 
ORDER FRGM PRCGRAM CISTRieUTICN CENTER 
SPECIFY FILE NUMBER 0704-C749SCBOPl 

AUTHORS •• K.K. BAILEY E.J. ThOMPSO~ 

DIRECT INQUIRIES TO •• 
MR. B. A. RCSENBLATT 
ELECTRCNICS COMPUTl1'G CENTER 
STANCARD Oil OF CALIFGRNIA 
225 BUSH STREET 
SAN FRANCISCC, CALIFORNIA 

D.C. ~CGGwAN 
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TO PROVIOE BACK SOLUTICNS FOR THE RESULTS GF THE MULTIPLE 
REGRESSION CODE SCRAP. 

0701t-07"9SCIEMR INPUT EDITOR FOR MULTIPLE 
REGRESSION CODE SCRAP 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-0749SCIEHR 

AUTHORS •• K.K. BAILEY E.J. THCMPSON D.C. MCGOWAN 

DIRECT INQUIRIES TO •• 
MR. B. A. ROSENBLATT 
ELECTRONICS COMPUTING CENTER 
STANDARD OIL OF CALIFORNIA 
225 BUSH STREET 
SAN FRANC I sea. CALIFORNIA 

THIS 704 PROGRAM USES FORTRAN TD CALClJLATE FUNCTION 
VARIABLES FROM OBSERVED VARIABLES AND PLACE THEM IN THE 
FORMAT RE QUI REC FOR THE MULTIPLE REGRtSSION CODE SCRAP. 

0701t-07"9SCRAP MULTIPLE REGRESSION & 
CORRELATION ANALYSIS PROGRAM 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA" CISTRIBUTICN CENTER 
SPEC !FY FILE NUMBER 0704-C749SCRAP 

AUTHORS •• K.K. BAILEY E.J. THOMPSON 

DIRECT INQUIRIES TO •• 
MR. B. A. RCSENBLATT 
ELECTRONICS CDMPUT ING CENTER 
ST ANCARD 0 IL OF CALIFORNIA 
225 BUSH STREET 
SAN FRANCISCO, CALIFORNIA 

C.C. MCGO•AN 

PROVIDES MULTIPLE CORRELATICN COEFFICIENTS, STANOARC ERROR 
GF ESTIMATES,MEANS, STANCARC DE<IATIGt.S, REGRES>IGN 
COEFFICIENTS ANC T-TABLE ENTRIES FGR lJP TO 39 INDEPC:NDENT 
VARIABLES WITH AS MANY AS 400 OBSERVATIONS PER VARIABLE. 
REQUIRES 4K 701t w!TH l DRUM ANO AT LEAST 4 TAPES. CCRR/944 

0701t-0753NUEXPI EXPONENTIAL INTEGRAL 
A VA 1 LABLE ltTH QUARTER 196 l. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC! FY FILE NUMBER 0704-0753NUEXP I 

AUTHOR ••• JAMES W. CCCLEY 

DIRECT INQUIRIES TO •• 
MR. MAX GOLDSTEIN 
AEC COMPUTING CENTER 
INSTITUTE OF MATHEMATICAL SCIENCES 
NEli YORK UNIVERSITY 
4 wASHINGTON PLACE 
NEW YORK 3, NEw YORK 

COMPUTES El/X/r EXP/-X/•EI/X/, OR El/X/ - LOG/X/. 
FORTRAN 2 SUBROUTINE VERSION OF NU EXP! ON RELOCATABLE 
BI"ARY CARDS INCLUCING LOG AND EXP SUbROLTINES. 292&19 
CCMMON STORAGE. 

0701t-0766ANC203 ZEROS OF A POLYNOMIAL IN 
DOUBLE PRECISION 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA" DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0766ANC203 

AUTHOR ••• MARY FI SHERK! LLER 

DIRECT INQUIRIES TO •• 
MR. GEORGE ROBINSON 
APPLIED MATHE~ATICS DIVISION 
ARGONNE NATIONAL LA80RA TORY 203-C246 
9700 CASS UENUE 
ARGONNE, ILLINOIS 

COMPUTES IN DOUBLE PRECISICN THE REAL ANC COMPLEX ZEROS OF 
A REAL POLYNOMIAL. OUTPUT CF ZEROS WITH MULTIPLICITIES AND 
REMAINDER TERMS AS WELL AS ORIGINAL CCEFFICIENTS. CPTIONAL 
OUTPUT OF MODULI ANO CCEFFICIENTS CF POLYNOMIAL GENcRATED 
FROM ZEROS FDUl'IC. MODIFICATICN OF ROOT-SQUARING METHOC. 
C203 IS A COMPLETE PROGRAM WHICH INCLUCES- BS INTP, BS 
CONV, BS our, BS LNXr BS DPSQ, BS EXP, UA c;H2, UA SPHl, M~ 

RGI 2. 

0704-0768UADBC2 DECIMAL-TO-BINARY CONVERSION 
PROGRAM-UA DBC 2 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTRIBUTION CENTER 
SPECIFY Fllt NUMBER 0704-076BUAOBC2 
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CONTINUED FROI PRIOR PAGE--

AIJTHOR ••• RCU HUTT 

OIRECT INQUIRIES TO •• 
MR. WALTER A. RAMSHAW 
CCMPUTATION LABORAJCRY 
RESEARCH DEPARTMENT 
UNITED AIRCRAFT CORPORATICN 
400 HA IN STREET 
EAST HARTFORD B, CONNECTICUT 

FIXED POINT, FLOATING POINT, INTEGER OR BCD CONVERSION. 
VARIABLE FIXED FIELD FORMAT A LA FORTRAN. FLAG COLUl'NS HAY 
BE SPECIFIED TO CAUSE INTERRUPTION OF CONVERSION. UPON 
INTERRUPT NUMBERS MAY BE SCALED, REPLACED, IGNOREG, ETC. 
LOADING IS BY BLCCK, BIJT THE INTERRUPT ALLOWS INPUT TO BE 
LOAOEO INTO ARBITRARY CORE LOCATIONS. REQUIRES THE USE OF 
UATSM2 OR UACSH2 TO READ TAPE OR CARDS. OCCUPIES 467 CORE 
STORAGE LOCATIONS AND 40 WORDS OF CCMMON STORAGE. 

0701t-0772ANE206 LEAST SQUARE POLYNOMIAL FIT 
/FORTRAN 11/ 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DI STR I BUTI CN CENTER 
SPECIFY FILE NUMBER 0704-0772ANE206 

AUTHOR ••• BURTON 'S. GARBOW 

DIRECT IN(IUIRIES TO •• 
MR. GEORGE ROBINSON 
APPll ED MATHEMATICS DIV IS ION 
ARGONNE NATIONAL LABORATORY 203-C246 
9700 CASS AVENUE 
ARGCNNE, ILLINOIS 

GIVEN A SET OF N VALUES OF X WITH WEIGHTS W, AND GNE DR 
MORE SETS OF CORRESPONDING VALUES OF Y, ROUTINE CETERMINES 
THE- M COEFFICIENTS OF THE POLYNOMIAL/SI OF DEGREE M-1 
WHICH GIVES THE BEST FIT TO THE SET/SI DF Y. THE 
RESICUALS, WEIGHTED SUH/SI OF SQUARES OF RESIDUALS, AND 
THE ERROR MATRIX ARE ALSO COMPUTED. REQUIRtS 296 CELLS 
PLUS VARIABLE COMMON. SUBRCUTINES POLYEl ANC XLOC INCLUCED 
IN DECK. USES ANF402. 

0704-0775RWDE6F FLOATING PT. COWELL /2ND 
SUM/, RUNGE-KUTTA INTEGRATION 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPEC !FY FILE NUMBER 0704-C775RWDE6F 

AUTHORS •• J.F. HOLT W.G. STRANG 

DIRECT INCUIRIES TO •• 
ROBERT A BEACH, MGR. 
DATA PROC. AND OPERATIONS DEPT. 
SPACE TECHNOLOGY LABORATORIES, INC. 
P. O. BOX 95001 
LOS ANGELES 45, CALIFORNIA 

OF SECCND-ORDER EQUATICNS. SOLVES A SET OF N SIMULTANEOUS 
SECOND-ORDER ORDINARY DIFFERENTIAL EQUATIONS, IN WHICH 
FIRST DERIVATIVES MAY OR MAY NOT APPEAR. 

0704-C775RWGLSC GENERAL LEAST SQUARE CURVE 
FITTING ROUTINE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC! FY FILE NUMBER 0704-0775RWGLSC 

AUTHORS •• L. SACHNOFF J.F. HOLT 

DIRECT INQUIRIES TO •• 
ROBERT A BEACH, MGR. 
DATA PROC. ANC OPERATIONS DEPT. 
SPACE TECHNOLOGY LABORATORIES, INC. 
P. O. BOX 95001 
LOS ANGELES 45, CALIFORNIA 

GIVEN AN N X M MATRIX A, AN M DIMENSICNAL ROW VECTOR B ANO 
AN N X N DIAGONAL MATRIX S /STORED AS A ROW/ THIS ROUTINE 
FINDS AN N DIHENSICNAL ROW VECTOR v. IF THE USER SETS ALL 
S - 0 SOLVES Y irt THE LL.AST SQUARES S~NS.E. 

0704-0776RWAV4F GENERAL ANALYSIS OF VARIANCE 
AVAILABLE 4TH QlJARTER 1961. 
ORDER FROM PROGRAM GISTRIBUTICN CENTER 
SPEC !FY FILE NUMBER 0704-C776RWAV4F 

AUTHOR ••• o.w. GIEDT 

DIRECT INQUIRIES TO •• 
ROBERT A BEACH, MGR. 
DATA PROC. AND OPERATIONS DEPT. 
SPACE TECHNOLCGY LABGRATORIES, INC. 
P. 0. BOX 95001 
LOS ANGELES 45, CALIFORNIA 

TO COMPUTE AND PRINT ALL SUMS OF SQUARES ASSOCIATEC W ITf-
FACTCRIAL EXPERil'ENTATION. ALL SUMS OF OBSt:RVATICNS 
ENTERING INTO EACH SUM OF SQUARES ARE ALSO PRINTED. 
POLYNOMIAL PARTITIONING OF MAIN EFFECT SUMS OF SQUARES IS 
OPTIONAL. ANY DEGREE CF FRACTIONAL REPLICATION CAN BE 
HANDLEC,AS WELL AS A HIGli DEGREE OF MULTIPLE REPLICATION. 
CORR/ 874 

0701t-0776RMAV5F LATIN SQUARES ANALYSIS OF 
VARIANCE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPEC I FY FI LE NUMBER 0704-0776R,.AV5 F 

AUTHOR ••• D.w. (,lEDT 

Section B 

CONTINUED FROM PRIOR CCLUHN--

DIRECT INQUIRIES TC •• 
ROBERT A BEACH, MGR. 
CATA PROC. AND CPERATIONS DEPT. 
SPACE TECHNCLOGY LABORATORIES, INC. 
P. O. BCX 95001 
LCS ANGELES 45 1 CAL I FORNI A 

TC CCMPUTE AND PRINT All SUI'S OF S'UAt<ES AS~CCIATEC h !Tr 
LATIN SQUARES EXPERIMENTATICN. SUMS OF OBSERVATION OHR 
EACH LEVEL OF EACH FACTCR ARE ALSO PRINTED. POLYNOMIAL 
PARTITIONING IS OPTIONAL. A HIGH CEGREE OF MULTIPLE 
REPLICATION IS PERMISSIBLE. 

0704-07BlWH0042 SELF LOADING TAPE WRITING 
ROUTINE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-07BlhH0042 

AUTHCR ••• T.w. MARTIN 

DIRECT INQUIRIES TO •• 
OR. P.A. ZAPHYR MGR 
DIGITAL ANALYSIS&COHPUTATIONS 
ADVANCED SYSTEMS ENG.&ANAL.DEPT. 
COMPUTER BLOG. 
EAST Pi TTSBURGH PENN. 

TO LCAD THE INFGRMATION FROM A FORTRAN DEJECT PRCGRA" 
ONTO A MASTER PROGRAM TAPE. TO BE UStC w!TH All BUT THE 
DECK WHICH MAKES UP THE FINAL RECORD. A CHECK SUM IS 
COl'.PUTED FOR EACH RECORD. 

0701t-0781WH0043 SELF LOADING TAPE WRITING 
ROUTINE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-0781WHQ043 

AUTHOR ••• T.W. MARTIN 

DIRECT INQlJIRIES TC •• 
OR. P. A. ZAPHYR MGR 
DIGITAL ANALYSIS&COMPUTATIONS 
ADVANCED SYSTEMS ENG.&ANAL.DEPT. 
COMPUTER BLCG. 
EAST PITTSBURGH PENN. 

TO LCAD THE INFORMATION FROM A FORTRAN OBJECT PROGRA" ONTO 
A MASTER PROGRAM TAPE. TO BE USED WITH THE CECK WHICH 
MAKES UP THE FINAL RECCRC. 

0704-0789IBML01 MACHINE LOADING PROBLEM OF 
LINEAR PROGRAMMING 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-0789IBML01 

AUTHORS •• KURT EI SEMANN 

DIRECT INQUIRIES TO •• 
KURT EISEMANN 

JANICE R. LOURIE 

INTERNATIONAL BUSINESS MACHINES CCRP. 
1271 AVENUE OF AHERI CAS 
NEW YORK 221 N. Y. 

SOLVES A GENERALIZATION CF THE TRANSPORTATICN PROBLEM IN 
WHICH EACH TERM OF ROW AND/OR COLUMN SUMS MAY BE WEIGHTED 
BY ARBITRARY NON-UNITARY COEFFICIENTS. SAP LISTING 
DISTRIBUTED IN S.D. 883 

0704-0794RWNP3F FLOATING POINT /N/ VARIATE 
PROBABILITY INTEGRAL 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0794RWNP3F 

AUTHOR ••• RUTH GITTLEMAN 

CIRECT INQUIRIES TO •• 
RCBERT A BEACH, MGR. 
DATA PROC. ANC OPERATICNS CEPT. 
SPACE TECHNOLOGY LABORATORIES, l~C. 
P. C. BOX 950Cl 
LCS ANGELES 45, CALIFORNIA 

CBTAINS THE PRCBABILITY INhGRAL FOR r</2 LESS THAN OR 
tQLAL N LESS THAN OR ECUAL 5/ VARIATES CF HE NORMAL 
FREQUENCY FUNCTION OVER POLYGONAL REGICNS. REQUIRES 
279 CELLS FOR PRCGRAM ANO CONSTANTS PLUS 14 COMMCN.CORR. 
1208 

070'9-0804RWMIN MINIMIZATION ROUTINE FOR A 
FUNCTION OF N VARIABLES 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-0804RwMIN 

AIJTHOR ••• FRANCIS S. MELSH 

DIRECT IMlUIRIES TO •• 
RC8ERT A BEACH, MGR. 
DATA PRCC. AND OPERATIONS DEPT. 
SPACE TECHNOLOGY LABORATORIES, INC. 
P. o. BOX 95C01 
LOS ANGELES 45, CALIFORl\IA 

LOCATES THE HINIMUN OF A FUNCTION OF N VARIABLES 
REQUIRES 27 2 CELLS 



Section B 

0704-0818CESCRL COMPREHENSIVE LINEAR 
PROGRAMMING ON THE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI< DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0BlBCIOSCRL 

AUTHOR ••• MR.ELI HELLERMAN 
C.E.J.R., INCGRPORATEC 
1200 JEFFERSON CAV IS h I GhwAY 
ARLINGTON 2, VIRGINIA 

CIRECT INQ~IRIES TO AUTHOR 

SCROL IS A COMPREHENSIVE OPERATING SYSTEM FOR PERFCRMING 
LINEAR PROGRA~~lf'<G COMPUTATIONS GN TH: IBM 7C4. USES 
RS-LPSl AS A BAS<. INCORPORATES A wHOLE HW CIMENSJO~ CF 
CONTROL FCR L.P. ON 700 SERIES MACHINES.REQUIRES AT LEAST 
8K CORE STORAGE BK ORUM STORAGE, 0~-LINE CARD REACER, CARD 
PUNCH, 6 SENSE SldTCHES, 6 TAPE UNITS/PREFERABLY 7/, ANO 
PERIPHERAL TAPE TO PRINTER. SCROL IS NOT SUITABLE FOR 
JNCORPORATIO~ IN ANOTHER OPtRATING SY~TEM. CORR/ 831, 840, 
888 

0704-0822TVREM MAIN REGRESS ION PROGRAM 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA~ DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0822TVREM 

AUTHORS •• L.R. GRCSENBAUGH CAR CL HADEK 

DIRECT INQUIRIES TO •• 
MART IN HOCHOGRF 
CHIEF, COMPUTING CENTER 
TENNESSEE VALLEY AUTHCRITY 
CHATTANOOGA, TENNESSEE 

A MULTIPLE REGRESSION PROGRA~ WHICH PERFOR~S ANALYSIS OF A 
DEPENDENT VARIABLE AND ALL LINEAR COMblNATIGf'<S GF UP TC 
NINE INDEPENDENT VARIABLES. THE MAXIMUM NUMBER OF 
VARIATIONS DEPENDS UPON THE SIZE CF ThE 704 /BK, 16K, CR 
32K/. THE PROGRAM FURNISHES A MATRIX OF VARIATICNS AND 
CO-VARIATIONS ANC ALSO THE REGRESSION COEFFICIENTS OF All 
INDEPENDENT VARIABLE COMBINATIONS ALONG W!Th THE EXPLAINED 
VARIATIONS OF EACH COMBINATION. 

0704-0825JPDEQ DIFFERENTIAL EQUATIONS 
SOLVER 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIF'! FILE NUMBER C704-0&25JPOE~ 

AUTHOR ••• FRED LESH 

DIRECT INQl.JIRJES TC •• 
MR. wlLLIAM R. HOOVER 
JET PROPULSION LABORATORY 
CALIFORNIA INSTITUTE OF TECHNOLOGY 
4800 OAK GRCVE CRJ VE 
PASADENA 3, CAL !FORNI A 

SOLVES SIMULTANEOUS DIFFERENT JAL EQUATIONS w ITH 
INTERRUPTIBLE INTEGRATION Of'< EJTHH ThE INCEPENDENT OR THE 
DEPENDENT VARIABLES. METHCC USED IS A FCURTh ORDER RUf'<GE 
KUTTA. STORAGE REQUIREMENTS ARE 452 wCRDS FOR PROGRAM, 
PLUS 6 wORDS OF COMMON. 

0704-0825JPINT GENERAL INTERGRAL EVALUATOR 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DI STRI BUT ION CENTER 
SPEC! FY FILE NUMBER D704-D825JPINT 

AUTHOR ••• FRED LESH 

DIRtCT INQUIRIES TO •• 
MR. WILLIAM R. HOOVER 
JET PROPULSION LABORATORY · 
CALIFORNIA INSTITUTE OF TECHNOLOGY 
480D OAK GROVE DRIVE 
PASADENA 3, CALIFORNIA 

GENERATES THE SIMPSON RULE APPROXIMANTS FOR ANY TYPE OF 
INTEGRAL EXPRESSION, WHETHER ITERATED INTEGRAL, MULTIPLE 
INTEGRAL, VECTOR VALUEC INTEGRAL FROM A VECTOR VALUEC 
FUNCTION, OR THE INTEGRAL OF A FUNCTION CF GTHER INTEGRALS. 
REQUIRES 92 WORDS PLUS 1 COMMON. 

0704-0833RWBJYO BESSEL FUNCTIONS JO/X/AND 
YO/X/ 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI" DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0833RWBJYO 

AUTHOR ••• 1<. J. MERCER 

DIRECT INQUIRIES TO •• 
ROBERT A BEACH, MGR. 
DATA PRCC. AND OPERATIONS DEPT. 
SPACE TECHNOLOGY LABORATORIES, INC. 
P. O. BOX 95001 
LOS ANGELES 45, CALIFORNIA 

GIVEN X, TC APPROXIMATE THE BESSEL FUNCTIONS 
JO/X/AND/OR YO/X/,REQUIRES 275 CELLS. 

0704-0833RWBJYI BESSEL FUNCTION Jl/X/ AND 
Yl/X/ 

AVAILABLE 4TH QUARTER 1961. 
OROFR FRO" PRCGRAI' D ! STR ! BUT I CN CENTER 
SPECIFY FILE NUMBER 0704-0833RwBJY1 

AlJTHOR ••• R.J. MERCER 

CGNT INLED FR.OM PRIOR CO LUM~--

DIRECT INQUIRIES TO •• 
RCBERT A BEACH, MGR. 
DATA PROC. ANC OPE RAT IC No CEPT. 
SPACE TECHNOLOGY LABCRATCRIES, IH. 
P. G. BOX 95001 
LOS ANGELES 45, CALIFORNIA 

GJVtN X, TO APPRCXIMATE THE BESSEL FU1'CTICNS 
Jl/X/ AND/OR Yl/X/,REQUJRES 278 CELLS. 

0704-08370RNLLS NON-LI NEAR LEAST SQUARES 
AVAILABLE 4TH QUARTER 1961. 
ORDER FRGM PROGRA~ DJSTRIBUTIGN CENTER 
SPECIFY FILE f'<UMBER 0704-08370RNLLS 

AUTHCR ••• MR. E. B. CARTER 

CIRECT INQUIRIES TO •• 
MR. J. P. KELLY 
UNION CARBIDE NUCLEAR CORPORATJCN 
OAK RIDGE GASEOUS DIFFUSinN PLA~T 
OAK RIDGE, TENNESSEE 
ATTENTION - MR. E. B. CARTER 
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ITERATES FOR THE LEAST SQUARES ESTIMATES OF PARAMETCRo 
w11EN DATA ARE BEING FITTEC WITH NON-Lit.tAR FUNCTIONS. fhE 
uSER PROVJIJES A PRCGRAM TO EVALUATE ThE FUNCTICN ANC ITS 
DERIVATIVES. THE VARIANCE OF ANY FUNCTION OF THE 
PARAMETERS CAN BE ESTIMATED. 

0704-08370RT005 STUDENTS T AT .05 LEVEL 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PRCGRAI' CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-0837Ct<T005 

AlJTHOR ••• P. B. WOOD 

DIRECT INQUIRIES TO •• 
MR. J. P. KELLY 
lJNICN CARBICE NUCLEAR. CCRPORATJC1' 
CAK RIDGE GASEOUS DIFFUSION PLANT 
OAK RIDGE, TENNESSEE 
ATTENTION - MR. E. B. CARTER 

COMPUTES STUDENTS T AT THE .C5 LEVEL FCR A FIXED CR 
FLOATING POINT ARGUMENT. T!l'ING - 1.6 MS. uSES 75 
LOCATIONS IN LCWER MEMORY. 

0704-08430R ICBH INCREMENT COLUMN BINARY 
IMAGE OF HOLLERITH NUMBER 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA~ DISTRIBUTION CENTER 
SPEcCIFY FILE NUMBER 0704-08430RICBH 

AUTHOR ••• MR. E. B. CARTER 

;::.IKLCi l""1,,1v1RicJ TC •• 
MR. J. P. KELLY 
UNION CARBICE NUCLEAR CCRPORATICN 
OAK RIDGE GASEOUS DIFFUSION PLANT 
OAK RIDGE, TENNESSEE 
ATTENTION-MR. E. B. CARTER 

ADDS 1 TO 3-DIGIT HOL. NO. IMAGE JN 1 COLUMN-BINARY WORD. 

0704-0844MEGPL1 GENERAL PROGRAM LOADER 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DJSTRJBUTICN CENTER 
SPEC I FY FILE NUMBER D704-C844MEGPL1 

AUTHOR ••• R.W. CORNELLI 

DIRECT I NCU IRIE S TO •• 
WILLIAM W. BROWN 
THE Ml TRE CORPORAT I CN 
P. O. BOX 208 
BEDFORD, MASS. 

5 CARD SELF-LOADING PRCGRAM hHICH LOACS BINARY, OCTAL ANC 
TRANSFER CARDS, ANY CF •h!Ct; MAY BE EI Th ER AbSCLlJfE CK 
RELOCATABLE. USES 167 GCTAL LOCATIONS. LOCATION J,~ CORE 
IS DETERMINED AT ASSEMBLY TIME. 

0704-0848ARCS!l FN II SINE-COSINE INTEGRAL 
SUBROUTINE 

AVAILABLE 4Ti1 QUARTER 1961. 
ORDER FROM PROGRAM CJSTRIBUTION CENHR 
SPECIFY FILE NUMBER 0704-C84BARCSI 1 

AUTHOR ••• R.L. CUSHMAN 
RESEARCH AND AuVANCE CEVtLOPMEf'.f CJV. 
AVCO MANUFACTURING CORPORATION 
201 LOwELL STREET 
wl L~JNGTON, MASSACHUSETTS 

DIRECT INQUIRIES TO AUTHCR 

COMPUTES INTEGRAL //SJN/Y//Y/•DY/ FROM 0 TC X ANC 1.~JCGRAL 

//COS/Y//Y/•DY/ FROM INFINITY TO x, FCR X GOING FROM ~INLS 

TO PLUS INFINITY. REQUIRES AR TOR l. uSES tOb •Lkc). 

0704-0849MIDIAT DIATOMIC MOLECULAR INTEGRAL 
PROGRAM 

AVAILABLE 4TH QUARHR 1961. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
'.>Plc~lcY flLt: NUMBtR 07U4-0849MWIAT 

Ai.JTHORS •• A.C. SWITENOICK F.J. CGRBATC 
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CONTINUEO FROM PRIOR PAGE--

DIRECT INQUIRIES TO •• 
S11ARE LI BR ARIAN 
CCMPUTUION CENTER 
RCOM2b-l42 
MASSACHUSETTS I NS H TUTE DF TECHNGLGGY 
CAMBRIDGE 39, MASSACHUSETTS 

PROGRAI' CALCULATES ANY OR ALL l AND 2 EL EC TRON 1 
AND 2 CENTER INTEGRALS BETWEEN SETS CF BASIS 
FUNCTICNS BY NUMERICAL INTEGRATION USING TH: 
BARNETT-COULSOh METHOD FOR THE 2 CENTtR INTtGRALS. 
THE BASIS SET MAY CONSIST OF UP TO 2C RALS. 
FUNCTICNS PER CENTER. A FUNCTION CCNSISTS OF A 
LINEAR COMBINATIGN GF SLATER ORBITALS /16 Tt:RMS 
MAXIMUM/. INDICATIONS OF INTEGRAL AND SUM CCNVERGENCE 
ARE GIVEN. PUNCl1ED/PRINTEC/BINARY OUTPUT. 

0701t-0850BSORTH GENERAL-ORTHONORMAL IZ ING 
SUBROUTINE 

AVAILABLE 4TH QUARTER l9bl. 
ORDER FROM PRCGRAM CI STR I BUT ION CENTER 
SPECIFY FILE NUMBER 0704-0850BSORTH 

AUTHORS •• PHillP J. l<ALSH EMILIE HAYNSl<CRTh 

DIRECT INQUIRIES TO •• 
MR. J. H. l<EGSTE IN 
NATIONAL BURE AU OF ST ANDA RDS 
CCMPUTA TION LABCRA TORY 
WASHINGTON 25, D. C. 

A.ORTHONORMALIZES A SET OF VECTORS WITH RESPECT TO A 
GENERAL INNER PRODUCT. B. APPROXIMATES A GIVEN FUNCTION BY 
A LINEAR CDMBINATICN OF ARBITRARY FUNCTIONS DEFINED 
NUMERICALLY BY A SET OF VALUES. C.FINDS BEST /LEAST SQUARE 
I POLYNOMIAL FIT TO GIVEN FUNCTIONS. D. CEHRMINES 
ORTHGNCRMAL EXPANSIONS OF FUNCTIONS. E. FINUS BEST SOLUTION 
/IN L.S.S./ TO A SYSTEM OF M LINEAR El.,UATIONS IN N 
UNKNOWNS. /N LESS THAN OR EQUAL TO M/. CODE GCCUP I ES 1111 
CELLS AND USES 15 COMMON CELLS. 1221 

0704-0858GS5412 CONTINUED FRACTIONS CURVE 
FITTING ANO INTERPOLATION 

AVAILABLE 4TH QUARTER 19bl. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0858GS5412 

AUTHOR ••• AOELE K. ORICK 

DIRECT INQUIRIES TO •• 
MR. HARRY N. CANTRELL 
LARGE STEAM TURBINE-GENERATOR 
DEPARTMENT 59-244 
GENERAL ELECTRIC COMPANY 
SCHENECTADY, NEW YORK 

FROM A SET OF GIVEN POINTS ON A CURVE, THIS PROGRAM 
CALCULATES TWO EQUATIONS PASSING EXACTLY THROUGH THE POINTS. 
ONE EQUATION BY THE CONTINUED FRACTION METHOD, AND ONE 
ECUATION BY THE DIVIDED DIFFERENCE METHOC. ALSO, THE 
PROGRAM INTERPOLATES /CR EXTRAPOLATES/ TWO SETS OF Y VALUES 
ONE FCR EACH OF THE TWC EQUATIONS CALCULATED/ FOR A GIVEN 
SET CF X VALUES. 

0701t-0859GSL165 LEAST SQUARES RATIONAL 
FUNCTION CURVE FITTING 

AVAILABLE 4TH QUARTER 19bl. 
OROER FRGM PROGRAI' OISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0859GSLlb5 

AUTHOR ••• ADELE K. ORICK 

DIRECT INQUIRIES TO •• 
MR. HARRY N. CANTRELL 
LARGE STEAM TURBINE-GENERATOR 
DEPARTMENT 59-244 
GENERAL ELECTRIC COMPANY 
SCHENECTADY, NEW YORK 

FROM A SET OF POINTS ON A CURVE, H1'S PROGRAM MAKES A 
SEARCH FOR THE FUNCTIONS WHICH FIT THE CURVI: CLOSELY, USING 
A LEAST SQUARES METHOO. THt: RATIO~Al FUNLI IONS ANL 
POLYNOMIALS /WHEN THE OENOMINATOR-1.0/ FITTED TO THE ClJRllE 
ARE OF THE FOLLOWING FORM--Y-/A lf.A2•Xf.A3•X••2f.A4•X••3 f. ••• / 
I !l.Of.bl•Xf.B2•X••2 ••• / 

0704-086lERTSDA TUIE SERIES DECOMPOSITION 
AND ADJUSTMENT 

AVAi LAB LE 4TH QUARHR 1961. 
OROER FROM PROGRA" CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-0861ERTSDA 

AUTHOR ••• L.T. UNG 

DIRECT INQUIRIES TO •• 
MR. M. A. EFROYMSON 
ESSG RESEARCH ANO ENGINEERING COMPANY 
P. C. BOX 209 
MADISON, NU1 JERSEY 

FCRTRAN PRCGRAM TO ADJUST Si:ASONAL ANC IRREGULAR TIME 
SERlES TO A FORM THAT SHCWS PRIMARILY THE TRENO-CYCLICAL 
MOVE~ENTS. SEASONAL FACTORS, IRREGULAR FllJCTUUIGNS AND 
MANY SUMMARY MEASURES USEFUL IN TIME ~ERIES ANALYSIS ARE 
CGMPuTEO IN THE PROCESS. BASICALLY ADAPTATICN OF TENNESSEE 
VALLEY AUTHORITY PROGRAM /TV TSDA/ TO 8K 704. PROGRAM ALSO 
EXTENDED TO PERMIT /1/ ACJUSTING FCR CELIVERY OAYS ANO /2/ 
FITTING LEAST SQUARES TRENO LINE AS FORECASTING AIO. 

0701t-08b3RSM001 FORTRAN MATHEMATICAL 
PROGRAH,.ING SYS TEH ONE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 

Section B 

CONT I NUED FROM PR I OR COLUMN--
SPEC !FY FI LE NUMBER 0704-0863RSM001 

AlJTHOR ••• PHILIP WOLFE 

DIRECT INCIJIRIES re •• 
MR. GEORGE h. MEALY 
NUMERICAL ANALYSIS CEPARTMENT 
THE RAND CORP CR AT I ON 
1700 MAIN STREET 
SANTA MONICA, CALIFCRNIA 

A SYSTEM OF ROUTINES FCR LINE AR PRC(;RAMM ING llR IT TEN ALMOST 
ENTIRELY IN THE FORTRAN LANGUAGE. THE REVISd TIMPLEX 
METHOD lolTH EXPLICIT INVERSE IS USED, WITH SINGLE-OR COUBLE 
PRECISION OPTION. THE PRESENT OBJECT PRCGRAM WAS COMPILEO 
FOR 32K ANO HANDLES PROBLEMS HAVING UP TO 97 EQUATIONS, 299 
VARIABLES, AND 2499 NON-ZERO MATRIX E"TRIES. SPECIAL 
FEATURES INCLUDE OUTPUT FLEXIBILITY, REINVERSION, INHR'>.UPT 
ABILITY, USE OF SYSTEM TAPE, AND BUCH RUNNING. EMPHASIS 
WAS PLACEO ON EASE OF MOCIFICATION IN THE SYSTEM GESIGN. 

0701t-0878BEMIMX EXTREMUM OF UNIMODAL 
FUNCTIONS OF ONE VARIABLE 

AVAILABLE 4TH QUARTER 19bl. 
ORDER FROI' PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-08788EMIMX 

AUTHCR ••• J.F. TRAUB 

DIRECT INIJUIRIES TO •• 
DR. G. L. BALDl<IN 
MATHEMATICAL RESEARCH OEPT. 
BELL TELEPHCNE LABORATORIES 
MURRAY Hill LABORATORY 
MURRAY HILL, NEii JERSEY 

ANY NUMBER OF FU,,CTIONS MAY BE MAXIMIZED /Ml,,IMIZEC/. T~.E 

OESIREO ACCURACY MAY BE SPECIFIED, OR THt: NUMBER OF 
FUNCTIONAL VALUES TO BE USEC MAY BE SPECIFJE:D ANO THE 
PROGRAM Will CALCULATE THE EXTREMUM TC ThE bEST ACCURACY 
THEN POSSIBLE. THE PROGRAM HAS ACCITIONAL tRRDR PRINTOUTS. 

070lt-0878BEMSD1 ESTIMATION FROM DOUBLY 
TRUNCATION SAMPLES 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0878BEMSD1 

AUTHCR •• • J. F. TRAUB 

DIRECT INQUIRIES TO •• 
DR. G. L. BALOWIN 
MATHEMATICAL RESEARCH OEPT. 
BELL TELEPHCNE LABOR ATOR I ES 
MURRAY Hill LABORATCRY 
MURRAY HILL, NEW JERSEY 

ESTIMATES THE MEAN AND STANIJARO OEVIATION OF THE ORIGINAL 
POPULATION FROM A OOUBLY TRUNCATED SAMPLE OF A NORMAL 
POPULATION WHERE THE A"OUNT OF TRUNCATION I~ UNK~OWN ANO 
THE TRUNCATION POINTS ARE KNOWN. THE COVARIANCE MATRIX OF 
THE ESTIMATES BASED ON THE ASYMPTOTIC PROPERTIES OF ThE 
ESTIMATtS IS ALSO GIVEN. 

070't-08801BSHEl SOLUTION OF MATRIX EQUATION 
AX-B USING INTERVAL ARITH 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA~ DISTRIBUTION CENTER 
SPEC I FY FI LE NUMBER 0704-08801BSME1 

AUTHOR ••• OR. GEORGE COLLINS 
INTERNATIONAL BUSINESS MACHINES CCRP. 
1271 AVENUE GF AMERICAS 
NEW YORK 22r N. Y. 

DIRECT IMlUIRIES TO AUTHCR 

PRCGRAM IS IN THE FORM OF AN INTERNAL SUBRCUTINE. HE 
ELEMENTS OF OUTPUT MATRIX X ARE CLOSEtl FINITE INTERVALS 
WHICH CONTAIN THE ELEMENTS OF THE EXACT SOLUTION, ROUND-OFF 
ERROR ACCOUNTED FOR. USEFUL FOR MATRICES OF SMALL GROER, 
SAY 15 OR LESS. USES FORM OF GAUSS ELIMINATION. EMPLOYS 
!B !NT! FDR INTERVAL ARITHMUIC. RC:QulRES 491 LOCATIONS 
EXCLUSIVE OF IB INH. EXECUTION TIME ABCUT .6M/bMNf.2MMf.Mf.6 
N/ Mllll-SECONOS, WHERE A I~ MXM Al\C b IS MXN. 

0701t-0881tPKKWIC KEY llORO IN CONTEXT 
AVAILABLE 4TH QUARTER 19bl. 
OROER FROM PROGRAI' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0884PKKWI C 

AUTHCR ••• MAR I l YN LCCKHART 

DIRECT INQUIRIES TO •• 
MR.J.J. WADE 
I BM CORPORA Tl CN 
RESEARCH CCMPUTING CENTER 13ii0 
THOMAS J.WATSON RESEARCf< CENTER 
YCRK TOWN HEIGHTS, NEW YORK 

EACH WORD IN A SERIES OF BIBLIOGRAPHY TITLES IS LOOKEC UP 
IN A TABLE TD CETERMINE ITS STATUS AS EIThER A KEY WCRO OR 
A COMMCN WORD. FOR EACh KEY loORC FCU"D ~0 CHARACTERS OF 
THE SURROUNDING TITLE AS PUT OUT WlH ThE EMEtCCEC KEY-~ORO 
BEGINNING AT THE 25bTH CHARACTER. HE TCTAL KEY WORC IN 
CONTEX OUTPUT MAY BE STGREC TO PROOUCt: AN INDEX FOR THE 
BIBLIOGRAPHY Al.Tl10R ANC SOURCE INFCRMATICN ATTEhCANT TC 
EACH TITLE IS CONDENSED IN A STANCARO FASHIO~ TO 11 
CHARACTERS FOR CUTPUT WITH EACH KEY MORO IN THE 
CORRESPONDING TITLE. 

170't-0891MURKY't MURA FIXED POINT RUNGE-KUTTA 
AVAILABLE 4TH QUARTtR 19bl. 
ORDER FROI' PROGRAM OISTRIBUTICN CENTER 



CONTINUED FROM PRIOR PAGE--
SPECIFY FILE NUMBER 0704-0B91MURKY4 

AUTHOR ••• JESSE ANDERSON 

DIRECT INQUIRIES TO •• 
MR. MELVIN R. STORM 
MIOl.ESTERN UNIV. RESEARCH ASSOC. 
2203 UNIVERSITY AVENUE 
MADISON 51 l.JSCCNSIN 
ATTN- MR. HENRY L. CARLSCN 

SOLVES A SET OF N SIMULTANEOUS FIRST GRCER OJFFcRENTIAL 
EQUATJCNS. 4B •OROS CF PROGRAM PLUS 3 COMl'GN PLUS 3N 
WORDS OF STORAGE. TIMING /4.12N&D.59&4/AUXILLIARY TIMc// 
MS. PER INTEGRATICN STt:P. 

070't-0897AAPOS1 POWER DENSITY SPECTRUM 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CJSTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-C897AAPDS1 

AU THO RS •• PH IL IP REAL CYNTHIA CANNACAY 

DIRECT INQUIRIES TC •• 
MR. W. B. FRITZ MGR. 
MGR. INFORMATION PRCCESSING DEPT 
WESTINGHOUSE ELECTRIC CORP. 
Bus !NESS s YSTEMS OJ v IS I CN 
FRIENDSHIP INTERNATIONAL AIRPORT 
P. C. BOX 1693 
BALT !MORE 31 MARYLAND 

THE SUBROUTINE COMPUTES THE RMS,ARIThMETIC MEAN, ANO THE 
POWERS AT A SPECIFIED FREQUENCY INTERVAL FOR A SET OF CATA 
THE NUMBER OF DATA PCINTS ANO THE TIME INCREMENT AT WHICH 
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THE POINTS ARE OBTAINEC ARE REQUIRED. ThE PROGRAM USES 246 
CELLS. 

070't-0913NCKRFP KWIC REPORT FOR PRINTING OR 
PUNCHING 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA~ DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0913NCKRFP 

AUTHOR ••• D.H. STROMJNGER 

DIRECT INQUIRIES TO •• 
MR. SY BERLIN 
D/92 1 BUILDING 6 
COLUMBUS OIVISICN 
NGRTH AMERICAN AVIATION, INC. 
4300 EAST FIFTH AVENUE 
COLUMBUS 161 OHIO 

READS SORTED Kl.JC CUTPUT FROM NC KSP2 AND WRITES A TAPE TO 
PUNCH OR PRINT. THE TAPE IS IN THE SAME FGRMAT AS HE 
CRIGINAL Klo!C CUTPUT. 

0704-0914NCKSP1 KWIC SORT PROGRAM FIRST PART 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PRGGRAM DISTRIBUTICN CENTER 
SPECIFY FI LE NUMBER 0704-0914NCKSP 1 

AUTHOR ••• O.H. STROMINGER 

DIRECT INQUIRIES TO •• 
MR. SY BERLIN 
0/92 1 BUILDING 6 
CGLUMBUS DHISICN 
NORTH AMERICAN AVIATION, INC. 
4300 EAST FIFTH AVENUE 
COLUMBUS 16, OHIO 

SGRT PROGRAM FOR THE KEY WORDS OF THE PK KldC PRGGRAM. 
WRITTEN IN SURGE FOR BK 704. NC KRFP IS NECt:SSARY TO I.RITE 
THE ACTUAL REPCRT. USES NC KSP2· TO CCMPLETE THE DECK. NC 
KSPl PRECEDES NC KSP2 AS ONE COMPLETE DECK. 

070't-0914NCKSP2 KIUC SORT PROGRAM SECOND 
PART 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUT ION CENTER 
SPEC I FY FI LE NUMBER 0704-0914NCKSP 2 

AUTHOR ••• O.H. STROMINGER 

OIRtCT INCUJRIES TC •• 
MR. SY BERLIN 
D/92, BUILDING 6 
CCLUMBUS OIYISICN 
NORTH AMERICAN AVIATICN1 INC. 
4300 EAST FIFTH AVENUE 
CCLUMBUS 16, OHIO 

SECOND PART OF NC KSPl NECESSARY BECAlJSE ONE BINARY DECK 
CANNOT EXCEED 100 CARDS I SEE NC KSPl I 

070't-0915TYMRCA MULTIPLE REGRESS ION, 
COMPREHENSIVE ANALYSIS 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA" DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0915TVMRCA 

AUTHOR ••• wlLLIAM M. SNYDER 

DIRECT INQUIRIES TO •• 
MARTIN HOCHOORF 
CHIEF, COMPUTING CENTER 
TENNESSEE VALLEY AUTHOR I TY 
CHATTANOOGA, TENNESSEE 
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CCNT INUED FROM PRIOR COLUMN--

INCORPORATES ALL NORMAL PHASES OF STATISTICAL REGRESSICN 
ANALYSIS. STARTING WITH DATA LISTING OF ALL VARIABLES, 
CCMPUTAT ION PRCCEEDS THRU LEAST SQUARES FI TT ING. STA NC ARC 
STATISTICAL COEFFICIENTS, STANDARD ERKCRS1 SuMS CF SCUARtS, 
ANO AVERAGES ARE COMPUTED AND PRINTCC. PREuiCTICNS Ai'<O 
RESIDUAL ERRORS FOR EACH ITEM IN CATA LISTING ARt COMPLTED 
ANO PRINTED. CPTIONAL FEATURES INCLUDE USE CF SYNTHETIC 
OBSERVATIONS ANO ALSO RE-EVALUATION OF ANY NLMBER CF ANY 
COMBINATION OF VARIABLES. CORR/ 1167 

0704-0918MEPYRS FORTRAN II BINOMIAL 
COEFF IC !ENT SUBROUTINE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-091BMEPYRS 

AlJTHCR ••• PETER W. BRAl\CT 

DIRECT INQUIRIES TO •• 
WILLIAM W. BROWN 
THE Mi TRE CORPORATICN 
P. L. BOX 20B 
BEDFORD, MASS. 

FOR NON-NEGATIVE, INTEGRAL NUMBERS LESS ThAN 131, CCMPUTES 
A SET CF BINOMIAL COEFFICIENTS BY ADOITJCN II\ THE FuRTkAt. 
SINGLE-PRECISICN FLOATING-POINT MOOE ANO STORES ThEM IN A 
CNE DIMENSIONAL ARRAY. MAXIMUM ACCURACY IS MAINTAINED 
DURING THE COMPUTATION. WITH INCLUCEC BINARY CORRECTION 
CARO, INNERMOST LOOP IS 13 CYCLES /CN 704/ At.D IS EXECL TED 
N/N-1//2 TIMES. 65&2 IN CCMMON. 

0704-0926TAVJPS YIPP SORTER. 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-C926TAVIPS 

AUTHOR ••• R. T. DORRANCE 

DIRECT IN~UIRIES TO •• 
J. F. HERRON 
CHIEF OF COMPUTING 
TEMCO AIRCRHT CORP. 
P. O. BOX 6191 
DALLAS 22, TEXAS 

FIRST PHASE OF A GENERAL PURPOSE 
TAPE SORTER FOR THE IBM 704. SECCNO PhASE IS M3 TA VIP~. 

PRCGRAM CHARACHRISTICS INCLUDE Ill ABILITY TO SORT 
VARIABLE LENGTH ITEMS. 121 ABILITY TC SORT NON-VIPP TAPES. 
/3/ ABILITY TO SORT CN ANY PORTIONS Of AN ITEM. 
/4/ CONTROL CHECKSUM TG GUARANTEE THE SORT. 
151 RECOVcRY PRCCEDURE. /6/ TAPE COUl\TS FOR TAPE ERROR 
DIAGNOSIS. 17/ FAVORABLE TIMING. 

0704-09290LOPSC DOUBLE PRECISION SIN-COS 
ROUT! NE 

AVAILABLE 41H QUARTER 1961. 
ORDER FROM PROGRA" CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-C929CLDPSC 

AUTHOR ••• RICH. V. WADDING 

DIRECT INQUIRIES TD •• 
MR. P. R. PCRCINO 
IBM CORPORATION 
FEDERAL SYSTEMS DIVISION 
DEPARTMENT 537 
OwEGO, NEw YORK 

COMPUTES A DOUBLE PRECISICN FLOATil\G PCINT SINE CR CCSINE 
OF A DOUBLE PRECISION FLOATING POINT ARGUMENT. THE 
ARGUMENT MUST BE IN RADIANS. 291 STORAGE CELLS f; 26 COMMON. 

0704-0930GMGMO GMR DYANA DYNAMICS 
ANALYZER-PROGRAMMER 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRA~ CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0930GMGMO 

AUTHORS •• E. JACKS J. CLZTYN 

DIRECT INQUIRIES TO •• 
MR. DONALD E. HART 
DATA PROCESSING DEPT. 
GENERAL MOTORS RESEARCH LABORATOR!t:S 
GENERAL MOTORS TECHNICAL CENTER 
12 MILE ANO "OUNO ROACS 
WARREN, MICHIGAN 

A PROGRAMMING SYSTEM FCR THE STUDY OF LuMPEu-PARAMETER 
VIBRATION SYSTEMS AND CThER DYNA~JCS SYSTEM:,. PART l f R 
TIME VARYING SOLUTIONS. NONLINEAR/CISCGNTIN0CuS PARAMtl RS 
ALLOWED USES RKG INTEGRATICN. PART 2- fCR CRt:,UENCY RcoP ~St 

CF LINEAR SYSTEMS. IN EACH CASE DYANA PROOUCtS COMPLET 
FORTRAN PROGRAM FOR THE SOLIJTION CF A PARTICCLAR PHYSIC L 
SYSTEM ANO/OR SET OF DIFF. t:QNS. ALSG PRODUCES 
SPECIFICATION SHEU INDICATING FORMAT CF NUMERICAL DATA TO 
BE USED WITH GENERATED FCRTRAN PROGRAl1. UStS 4 TAPE UNI TS, 
BK STORAGE. CORR./ 1189 

070't-0931PKEXPD DOUBLE PRECISION FLOAT! NG 
POINT EXPONENTIAL ROUTINE. 

AVAILABLE 4TH QUARTER 1961. 
uRGER FROM PROGRAM OISTRIBUI IC!'< CcNTCR 
SPECIFY FILE NUMBER 0704-0931PKEXPG 

AuTHCR ••• TIEN-CHI CHEN 
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DIRECT INQUIRIES TO •• 
MR. J. J. WACE 
IBM CORPORATION 
RESEARCH CO~PUTING CENTER l3<i0 
THOMAS J. WATSON RESEARCH CENTER 
YORKTOWN HEIGHTS, NEW YORK 

GIVEN A DOUBLE PRECISION FLOATING POINT ARGU~ENT IN ThE 
AC-MQ,PKEXPD CCMPUTES THE EXPCNENTIAL OF THE ARGUMENT, Al>O 
LEAVES THE RESULT IN THE AC-MQ. ANSl<tR HAS AT LEAST 53 
GOOD BITS. ARGUMENT MUST BE LE SS THAN 88 IN MAGNI TUCE. 
TIME-B MS, SPACE 256 CELLS & 13 COMMON. 

0704-0937ERCONY LP/90 TO SCROL 70~ IllPUT 
CONVERTER 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PRCGRAM DISTRieUTICN CENTER 
SPECIFY FILE NUMBER 0704-C937ERCONV 

AUTHOR ••• L. J. LARSON 

DIRECT INQUIRIES TO •• 
MR. M. A. EFROYMSON 
ESSO RESEARCH ANO ENGINEERING COMPANY 
P. O. BOX 209 
MADISON; NE~ JERSEY 

PROGRAM CGNVERTS SHARE STANCARO LINE AR PROGRAMMING INPUT 
DATA FROM LP/90 FORMAT TO SCROL 7C4 FORMAT. LP/SO FORMAT 
PERMITS THE USE OF 6 CHARACTER ROW MNEMONICS ANO ELIM INA TES 
THE NECESSITY OF SPECIFYING SLACK VECTORS IN THE INITIAL 
BASIS ANO IN THE MATRIX. 

0704-0962SQSIMQ SIMULTANEOUS EQUATIONS 
SOLVER 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DI STRIBUTICN CENTER 
SPEC I FY FI LE NUMBER 0 704-0962SQS IMQ 

AUTHOR ••• E. K. MONTOYA 

DIRECT INQUIRIES TO •• 
MR. I<. T. MCFFAT 
DATA SERVICES DEPARTMENT 7240 
SANC:IA CORPORATION 
SANO IA BASE 
ALBUQUERQUE, NEW MEXICO 

THIS IS A SELF CONTAINED FORTRAN PROGRAM DESIGNED TG 
OBTAIN A VECTOR SOLUTICN OF N SIMULTANEOUS LINEAR EQUATIONS 
IN N UNKNOWNS. TAKES A CARO INPUT WITH CDEFFECIENTS OF 
VARIABLES AND VECTORS PUNCHEC: IN BCD o!TH VARIABLE Fll:LD 
W IOTH. 

0704-0963IB3FES FORECASTING BY ECONOMETRIC 
SYSTEMS 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTRIBUTIDN CENTE:R 
SPEC !FY FI LE NUMBER 0704-C9631 B3FE S 

AUTHOR ••• HARRY EI SENPRESS 
I NTERNAT IDNAL BUS !NESS MACHINES CORP. 
1271 AVENUE CF AMERIOS 
NEW YORK 22, N. Y. 

DIRECT INQUIRIES TO AUTHCR 

ESTIMATES THE CGEFFICIENTS OF A SYS. OF llNtAR STOCHASTIC 
ECUATIONS BY LIMITEO-INFORMATION,TWO-;,TAGE LEAST-SQUARES, 
ANO FULL-INFO. COVARIANCES OF ESTIMATES ARE COMPUTEC. ALSO 
REDUCED-FORM EQUATIONS FOR COMPLETE SYS. CAN HANCLE UP TO 
30 ECUATS. IN 30 DEPENDENT VARI ABLES ANO 35 INDEPENDENT 
VARIABLES FOR 1000 OBSERVATIONS. CORR/ 1015,1106, 1270 

REQUESTOR MUST SUBMIT l TAPE FOR BASIC PROGRAM MATERIAL. 

0704-09631B4FES FORECASTING BY ECONOMETRIC 
SYSTEMS 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0963IB4FES 

AUTHCR ••• HARRY El SENPRESS 
l.ATSON SCIENTIFIC CCMPUTING LAB. 
1271 AHNUE OF AMERICAS 
NEW YORK 22, N. Y. 

DIRECT INQulRIES TO AUTHOR 

ESTIMATES THE COEFFICIENTS OF A SYS. CF LINEAR STOCHASTIC 
EQUATICNS BY LIMITED-INFORMATION,T1"0-STAGE LEAST-SQUARES, 
ANC FULL-INFO. COVARIANCES OF ESTIMATtS ARE COMPuTED. ALSC 
REDUCED-FORM ECUATIONS FOR CCMPLETE SYS. CAN HANcLE UP TC 
70 EQUATS. IN 70 DEPENCENT VARIABLES ANC 70 INDEPENCENT 
VARIABLES FOR 5000 OBSERVATIONS. CORR/ 1015,1106, 1271 

RECUESTOR l'UST SUBMIT 1 TAPE FOR BASIC PRCGRAM MATERIAL. 

0704-0969PKIP01 INTEGER PROGRAMMING l 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUT!Cf'< CENTER 
SPECIFY FILE NUMBER 0704-0969PKIP01 

AUTHOR ••• C. SHANESY 

DIRECT INQLIRIES TC •• 
MR.J.J. WADE 
I BM CCRPORAT ION 
RESEARCH COMPUTING CENTER 13-0 
THOMAS J.i.ATSCN RESEARCh CENTER 
YORKTOWN HE IGhTS, NElo YORK 
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CONTINUED FRCM PRIOR CCLUMN--

INOEPENOANT FORTRAN PRCGRAM FOR SOLVll'<G ll'<TERGER PROG. 
PROBLEMS, I.E. l/PROGRAMMING PROBLEMS W!Th RESTRICTICN ThAT 
VARIABLES INVOLVED BE INTERGERS. RECu!RES 32K MEMORY AND 
ACCEPTS PROB. WITH ONE OBJECTIVE FUNCTION, UP TO 100 
VARIABLES, ANC AS MANY AS 200-N CONSTKAINTS, WHERE N IS THE 
NUl'BER OF VARIABLES. All CCEFF ICIENb IN PROBLEI' 
FORMULATION MUST BE INTERGERS, l'ETHGD USto I" DESCRIPTIO,., 
IN R.E. GOMORY, ALL-INTERGER PROGRAl'~ING ALGORITHM, !Bl' 
RESEARCH REPORT RC-189. 

070'r-0969PKIPB1 INTEGER PROGRAMMING l 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PRCGRAI' OISTRIBUTIGN CENTER 
SPEC I FY FILE NUMBER 0704-0969PK IP8 l 

AlJTHCR ••• c. SHANESY 

CIRECT INQUIRIES TC •• 
MR.J.J. WADE 
I BM CORPORAT I CN 
RESEARCH CCMPUTING Ct:NTER 13-0 
THD~AS J.WATSON RESEARCH CENTER 
YORK TOWN HEIGHTS, NEW YORK 

AN BK MEMORY VERSICN OF PK IPOl. HANCLES PRGELEMS WI H O~E 
GBJECTIVC FUNCTICN, UP TO 35 VARIABLES, /INC AT MOST 75-N 
CONSTRAINTS, WHERE N IS THE NUMBER OF VARIABLteS. 

0704-0970PKIP02 INTEGER PROGRAMMING 2 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM D ISTR IBUT I CN CENTER 
SPECIFY FILE NUMBER 0704-0970PK IP02 

AUTHOR ••• c. SHANE SY 

DIRECT lNQulRIES TC •• 
MR.J.J. WADE 
I BM CORPORA Tl CN 
RESEARCH COl'PUTING CENTER 13-0 
THOl'AS J.WATSON RESEARCH CENTER 
YORKTOWN HEIGHTS,NEW YORK 

INCEPENOENT FORTRAN PROG. FOR SCLV!Nc l1HEGtR PRCGRAMMING 
PRCBS. METHCD usi:o IS BASICALLY HE ALL-1,.,TEGER ALGCRITHM 
EMPLOYED IN PK IPOl, BUT CONTAINS l'OCIFICA.Wf-ICH PERMIT 
SOLUTICN OF SOME PROBS. INTRACTABLE FCR IPOl. RUN TIME 
PER ITERATION IS INCREASED, BUT NUl'BER OF ITERATIONS IS 
GENtRALLY REDUCED, WITb THE RESULT THAT THE COCE IS FAS TE~ 
FOR DIFFICULT PROBLEMS, SLOWER ONLY ON SIMPLE PROBLEMS. 
MACHINE ANO PROBLEM RESTRICTIONS ARE ~Af''<Eo FOR IPCl 1237 

0704-0970PKI P82 I NT EGER PROGRAMMING 2 
AVAILABLE 4TH QUARTER 1961. 
ORDER FRCM PROGRAI' CISTRIBUTION CENHR 
SPECIFY FILE NUMBER 0704-0970PKIP82 

AUTHCR ••• C. SHANE SY 

CIRECT INQUIRIES TO •• 
MR.J.J. WADE 
I BM CORPORA Tl CN 
RESEARCH CO~PUTING CENTER 13-0 
THOMAS J.WATSON RESEARCH CENTER 
YGRKTOWN hEIGhTS,NE• YORK 

AN 8K MEMORY VERSICN OF PK IPOZ, WITr THE PKCBLEM SIZE 
RESTRICTIO~S CF IP81. ThAT IS, PRCtlLtMS MAY HAVE AT MCST 
35 VARIABLES AND 75-N CONSTRAINTS, oHcRE N IS THE NuMB. CF 
VARIABLES. CORR. 1237 

0704-G971PKIP03 INTEGER PROGRAMMING 3 
AVAILABLE 4TH QUARTER 1961. 
CROER FRC~ PROGRA~ CISTRIBlJTJCI\; CENTER 
SPECIFY HLE NUMBER 0704-0971PKIP03 

AUTHOR ••• C. SHANESY 

CIRECT INQUIRIES TO •• 
MR.J.J. WACE 
IBM CORPCRATICN 
RESEARCH CO~PIJT !~G CENT FR 1 ~-0 
ThCMAS J. wATSCN RESEARCr CENT ER 
YGRKTOllN HEIGHTS,NEI. YORI< 

l'<CEPENCENT FGRTRAN P~CG. "CR SOLVING INTEGtR PRCGRAMMI~C 
PROBS. GENERALLY ~ORE EFFECTIVE THAN IPOl OR IPC2 cXCEPT 
ON C~GENERATE PRCBLEMS. REQUIRES 32K MEMORY, l TAPte, TAPE­
TC-PRINTER. NUMB. OF VARIABLt'S, N, ~AY NOT EXCtotL 100, ANC 
TOTAL NUMBER OF CBJECTIVE FUNCTICNS AND CONSTRAINTS HAS AN 
APPRGXIMATE LIMIT OF 190-N. EMPLOY METHCDS GF R.E. GCMCRYS 
REPORTS--PRINCETGN-IBM MATrteMAT !CS RbEARCH PRCJECT 
TECHNICAL REPORT NO. 1 AND !Bl' RESEARCr REPCRT RC-189. 

0704-0973RSBP01 LINEAR PROGRAMMING WITH 
UPPER BOUNDS ON VARIABLES 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA~ CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-0973RSBP01 

AUTHCR ••• LEOLA CUTLER 

CIRECT INQUIRIES TO •• 
MR. GteORGE H. MEALY 
NUMERICAL Al\;ALYSIS OEPARTl'ENT 
H-E RAND CORPORATION 
l 7GC MAIN STREET 
SANTA MONICA, CALI FCRN I A 

THIS LINi:AR PRCGRAMMING SYS. WILL SOL•E PRCoLtMS ThAT hAvE 
LPPl:R ECLINC RESTRICTIC,.,S CN SOME GR ALL Tr.E VARIABL:'S. lrE 
ALGGRITHM IS A ~ODIFICATION OF THE RE"1SEO SIMPLEX M~TrCC 
"ITH ThE INVERSE Iii PRCCLCT FCR"°· '10 FQ•_·ATIC"15 Al<F \.RJTTFr. 
FOR THE BCUNOS. TrteY ARE HANCLED AS SPECIAL DATA. ~AXIMUM 
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PRCBLEM SIZE IS 256 EQUAT. ANO 11,232 VARIABLES. CODE ODES 
A MINIMUM AMOUNT OF TAPE REACING. JOB CAN BE INTERRUPTED. 
RESTART PROCEDURES, REINVERSION OF BA:>IS, AND PRINTCUT OF 
D/J VALUES ARE SPECIAL FEATURES. 

0704-0977ALELPT ELLIPTIC INTEGRAL, COMPLETE 
AND INCOMPLETE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0977ALELPT 

AUTHOR ••• DAV IO J. KAPLAN 

DIRECT INQUIRIES TO •• 
OR. WILLIAM A. MERSMAN 
AMES RESEARCH CENTER 
NATIONAL AERONAUTICS 
AND SPACE ADMINISTRATION 
MOFFET FIELD, CALIFORNIA 

THIS SUBROUTINE iHLL EVALUATE THE INCOMPLEH ELLIPTIC 
INTEGRALS OF THE FIRST ANC SECOND KIND GIVEN PHI AND K. 
IT WILL ALSO EVALUATE THE COMPLETE ELLIPTIC INTEGRALS OF 
THE FIRST AND SECOND KINO, GIVEN K. T.,E METHOD USED IN THE 
EVALUATION GIVES IMPROVED ACCURACY FOR K "'EAR ONE. 

0704-0979NUBES3 BESSEL FUNCTION OF COMPLEX 
ARGUMENT ANO ORDER 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' CISTRIBUTION CENTER 
SPEC I FY FI LE NUMBER 0704-09791\ilJBES 3 

AUTHOR ••• MR. MAX GOLDSTEIN 
AEC COMPUTING CENTER 
INSTITUTE OF MATHEMATICAL SCIENCES 
NEW YORK UNIVERSITY 
4 wASHINGTON PLACE 
NEW YORK 3, NEw YORK 

DIRECT INQUIRIES TO AUTHCR 

TO COMPUTE THE BESSEL FUNCTICNS J ANO Y FllR COMPLCX 
ARGUMENT AND COMPLEX ORDER. 704 FORTKAN SOURCE LANGLlAGE 
AND USES METHOD OF NU BESl. 

0704-0980ANZ013 VARIABLE METRIC IHNIMIZATION 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-0980ANZ013 

AUTHOR ••• K. E. HILSTROM 

DIRECT INQUIRIES TO •• 
MR. GEORGE ROBINSON 
APPLIED MATHEMATICS DIVISION 
ARGONNE NATIONAL LABOR A TORY 203-C246 
97CO CASS AVENUE 
ARGONNE, ILLINOIS 

THIS FORTRAN RCUTINE DETERMINES LOCAL MINIMA OF 
DIFFERENTIABLE FUNCTIONS OF N VARIABLES. THE PROGRAM 
EMPLOYS THE VARIABLE METRIC METHOD FCR MINIMIZATION. IN 
THE PROCESS OF LOCATING EACH MINIMUM, A MATRIX H WHICH 
CHARACTERIZES THE BEHAVIOR OF THE FUNCTION ABOUT THE 
MINIMUM IS DETERMINED. FOR A REGIO"' IN WHICH THE FUNCTION 
DEPENDS QUADRATICALLY CN HE VARIABLE~, NO MORE THAN N 
ITERATIONS ARE REQUIRED. ROUTINE RE~UIRES 6, 137 STORAGES. 
VOIDED BY ZO ANFZ013 SDA 1117 

0704-1006RSIPL5 INFORMATION PROCESSING 
LANGUAGE V INTERPRETIVE SYSTEM 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-1006RSIPL5 

AUTHORS •• A. NEWELL F.M. TONGE 

DIRECT INQUIRIES TO •• 
MR. GEORGE H. MEALY 
Nl;MERICAL ANALYSIS DEPARTMENT 
THE RAND CORPORATION 
l7CG MAIN STREET 
SANTA MONICA, CALIFORNIA 

INTERPRETS AND EXECUTES PRCGRAMS WRITTEN IN IPL-V 
LANGUAGE, AS DESCR !BED IN-INFORMATION PROCESS ING LANGUAGE 
V MANUAL, SECT IONS I AND I I 

0704-10081BCTR CHEBYSHEV TRUNCATION SYSTEM 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-lOOSIBCTR 

AUTHOR ••• MR. KURT SPIELBERG 
INTERNATIONAL BUSINESS MACHINES CCRP. 
1271 AVENUE OF AMERICAS 
NEW YORK 22, N. Y. 

CIRECT INQUIRIES TO AUTHOR 

COMPUTES POLYNOMIAL, RATIONAL AND CONTINUED FRACTION 
APPROXIMATIONS TO ANALYTIC FUNCTIONS, DOUBLE PRt:CISION 
ACCURACY, INPUT ••• POWERSERIES COEFFICIENTS, RE~UIRED 
ACCURACY OR NUMBER OF COEFFICIENTS SPECIFIED IN CALL. 
SEQU., RESULTS CAN BE TESTED AT UP TC lOt POINTS 

RE~UESTOR MUST SUBMIT l TAPE FOR BASIC PRCGRAM MATERIAL. 

070.r,-10l20RCBL ON-LINE LOADER FOR COL. BIN. 
ABS. AND TSF. CARDS 

AVAILABLE 4TH QUARTER 1961. 
ORDER FRO!" PROGRA~ OISTR!BUT!OI'< CENTtR 

CONT !NUED FRCM PRIOR COLUMN--
SPECIFY FILE NUMBER 0704-lOlZORCBL 

AUTHCR ••• E.B. CARTER 

DIRECT INQUIRIES TO •• 
MR. J. P. KELLY 
UNICN CARBIDE NUCLEAR CORPORATICN 
OAK RIDGE GASEOUS DIFFUSICN PLANT 
OAK R !OGE, TENNESSEE 
ATTENTION - MR. E. 8. CARTER 
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UPPER, LOWER VERSIONS OF OS CBL l W!Th PROVISIONS FOR 7/S 
PCH. 

0704-1017AN0107 NUMERICAL INTEGRATION BY 
MIDPOINT PROCEDURE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' DI STRI BUT ION CENTER 
SPECIFY FILE NUMBER 0704-1017ANC107 

AUTHOR ••• DAVIO L. RUSSELL 

DIRECT INQUIRIES TO •• 
MR. GEORGE ROB! NSON 
APPLIED MATHEMATICS DIVISION 
ARGCNNE NATIONAL LA BORA TORY 203-C246 
9700 CASS AVENUE 
ARGONNE, I LLI NOi S 

NUMERICAL INTEGRATION BY MICPOINT PRCCECURE­
w!TH PREFERENTIAL INTERVAL PLACEME~T. 

FORTRAN I I FUNCTION SUBPROGRAM EVALUATES THE INTEGRAL OF A 
FUNCTION BETWEEN TWO LIMITS WITH MAXl~UM ERROR SUPPLIEC BY 
THE USER. PROGRAM PLACES INTERVALS WHERE NEEDED BY 
ESTIMATING THE SECCND DERIVATIVE CF THE FUNCTION. 
ITERATIONS NOT USED. INTEGRATION IS DONE IN ONE STEP. ONE 
DIMENSIONAL. PRCGRAM USES <:86 LOCATIONS. NC COMMON 
STORAGE USED. 

0704-1028GC0001 EXPLICIT SOLUTION OF THE 
GENERAL CUB IC EQUA Tl ON 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTR!BUT!CN CENTER 
SPECIFY FILE NUMBER 0704-1028GC0001 

AUTHOR ••• F. B. CANNON I TO 

DIRECT !NQlJ!R!ES TO •• 
MR. GERALD C. FOGEL 
SUPERVISOR, AUTOMATIC COMPUTING GRCUP 
RESEARCH DEPARTMENT 
GRUMMAN AIRCRAFT 
BETHPAGE, LCNG ISLAND, NtW YORK 

V!ETA SUBSTITUTION IS MADE lJS!NG NCRMALIZED POLYNOMIAL. 
ROOTS ARE OBTAINED BY METHOD OF DEL hRRO. 289 LOCATIONS 
PLUS 159 FOR RE~U!RED SlJBROUT INES. 

0704-1029ANF203 E IGENVALUtS ANO EIGENVECTORS 
OF REAL SYMMETRIC MATRICES 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPEC! FY FILE NUMBER 0704-1029ANF203 

AUTHOR ••• BURTON S. GARl:!OW 

DIRECT !1'QU!R!ES TO •• 
MR. GEORGE ROBINSON 
APPLIED MATHEMATICS DIVISION 
ARGONNE NATIONAL LABORATORY 203-.C246 
97GC CASS AVENUE 
ARGONNE, ILLINOIS 

A GENERAL PROGRAI' BUILT ARCUND SUBROUTINE ANF202 DIST. 664 
WHICH USES GIVENS METHCD. COMP !LED WITH DIMENSIONS 98 BUT 
CAN BE RECOMPILED olTH DIMENSION 16 TC RUN ON 4K 704. 
OPTICNAL INPUT PRINT-OUT AND CHECKS OF VALUES ANC VECTORS 
BY SUBSTITUTION INTO MATRIX EQUATION 

0704-1035SCLAGR LAGRANGE INTERPOLATION 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' CISTR!BUT!CN CENTER 
SPEC !FY FILE NUMBER 0704-1035SCLAGR 

AvTHOR ••• ESTER M. ANDtRSCN 

DIRECT INQlJIRIES re •• 
MR. B. A. RCSENBLATT 
ELECTRONICS CGMPUT!1'G CENTER 
STANDARD OIL CF CALIFORNIA 
225 BUSH STREET 
SAN FRANCISCG, CALIFORNIA 

USES 7 POINTS, THREc PRtCEEDING ANC ThREt AFTER VALUE -
LIMIT OF 250 POINTS IN TABLE 

0704-1041JPZOMI ZERO, MINIMUM SOLVER 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA" CISTR!BUTION CENTER 
SPECIFY FILE NUMBER 0704-1041JPZOMI 

AUTHOR ••• S. SILVER 

C!RECT INQUIRIES TO •• 
MR. W!LLIAI" R. HOOVER 
JET PROPULSICN LABORATORY 
CALIFORNIA INSTITUTE CF TECHNOLCuY 
4800 OAK GROVE CR!VE 
PASADENA 3, CALIFORNIA 
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CONTINUED FRCM PRIOR PAGE--

SOLVES THE CLASS OF PROBLEMS WHICH CAN BE STATED AS 
Fl/Xl ••• XN/-ZERO I MINIMUM I-1 ••• N 
WHERE ANY COMBINATION CF ZEROS ANO/OR MINIMU~S ARE PCSSIBLE 
TO SCLVE SIMULTANECUSLY. 

0704-10"3JPSRCH SIMULTANEOUS PARTIAL 
OIFFERENTIAL EQUATIONS SOLVER 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-1043JPSRCH 

AUTHGR ••• S. SILVER 

DIRECT IN"UIRltS TO •• 
MR. tolLLIAM R. HCCVER 
JET PROPULSION LABORATORY 
CALIFORNIA INST! JUTE OF TECHNOLOGY 
4800 OAK GROVE DR I VE 
PASADENA 3, CALIFORNIA 

SOLVES THE PROBLEM OF THE FORM 
ABSF/Fl/XI ••• XN/-YI /wANTED// LESS OR EQUAL El/I-1 ••• ~/ 
WHERE Fl IS NON-LINl:AR. STANDARD ~EwTCN-RAP~SON hHERE THE 
PARHALLING IS DONE NUMERICALLY BY PERTURBING THE XI. 
S TGRAGE R~QUIREO IS 484 WORDS i; B WORDS OF CCMMGN. 

0704-1048JPGIN GAUSS APPROXIMANT GENERATOR 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DI STRI BUT ION CENTER 
SPECIFY FILE NUMBER 0704-1048JPGIN 

AUTHOR ••• S. SILVER 

DIRECT INQUIRIES TO •• 
MR. hlLLIAM R. HOOVER 
JET PROPULSION LABORATORY 
CALIFORNIA INSTITUTE OF TECHNOLCGY 
4800 OAK GROVE CRIVE 
PASADENA 3 9 CALIFORNIA 

THIS SUBROUTINE IS CAPABLE OF GENERATING Tl-E GAUSS 
APPRCXIMANT FOR ANY TYPE OF INTEGRAL EXPRESSION, wHETHER IT 
BE AN ITERATED INTEGRAL, VECTOR VALUEL INTEGRAL CF A VECTOR 
VALUED FUNCTIOl'h OR THE INTEGRAL OF A Fl.JNCTICN OF OT~ER 
INTEGRALS, OR ANY COMBINATION OF Tl-ESE. USES 227 
LOCATI CNS. 

0704-1050RSQP1 QUADRATIC PROGRAMMING CODE 
AVAILABLE 4TH QUARTER 1961. 
OROER FROM PROGRAI' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-1050RSQP1 

AUTHORS •• LEOLA CUTLER A. SPECKHARD PHILIP WOLFE 

DIRECT INQUIRIES TO •• 
MR. GEORGE H. MEALY 
NUMERICAL Al\oALYSIS OEPARTl'ENT 
THE RAND CCRPORATION 
1700 MAIN STREET 
SANTA MONICA, CALIFORNIA 

THE CODE Will SOLVE THE QUADRATIC PROGRAl'MING PROBLE" CF 
MINIMIZING A QUADRATIC FUNCTION OF NONNEGATIVE VARIAHES 
SUBJECT TO LINEAR CONSTRAINTS. THE NU,.BER OF CO~STRAINTS 
PLUS VARIABLES MUST BE LESS THAN 253. Tl-E PROGRAM Will 
GPERATE ON A 704 WITH A l'.INIMUM OF BK, 4 DRUMS, ANO ~ 

TAPES. THE COCE, WITH THE ADDITION CF Two CARDS, CAN RUN 
ON A 7C90 WITH COMPATIBILITY. CORR/1268 

0704-1054BSSEAC GENERAL LOGICAL CORE SORT 
SUBROUTINE FOR 32K704 

AVAILABLE 4TH QUARTER 1961. 
OROER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE f>IUMBER 0704-l054BSSEAC 

AUTHOR ••• WILLIAM W. YOUUEN 

DIRECT INQUIRIES TO •• 
MR. J. H. WEGSTE IN 
NAT I CNAL BURE AU OF S TANOARDS 
crMPUTATION LABORATORY 
WASHINGTON 25, D. C. 

SORTS INTO LOGICAL SEQUENCE A BLOCK OF N CCNSECUTIVE ITEMS 
OF o oCROS EACh, USING AS TbE SORT KEY K CGNSECLJTIVE BITS 
OR CHARACTERS STARTING AT ANY BIT OR C..,ARACTER IN ThE ITEM 
KEEPING ITEMS WITH IDHTICAL KEYS. CGRR/1153 

0704-1058WLRELI MULTI-PURPOSE ESTIMATION FOR 
RELIABILITY STUDIES 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENHR 
SPECIFY FILE NUMBER 0704-1058WLRELI 

AUTHORS •• P.A. LEWIS C.A. NOEL 

DIRECT INQUIRIES TO •• 
MR. KENNETH M. KING 
EDUCAr IONAL RESEARCH 
WATSON SCIENTIFIC CCMPUTING LAB. 
612 WEST ll6TH. STREET 
NEW YORK 25 1 NEW YORK 

THIS PROGRAM IS USED Ill; RELIABILITY STUCIES AND HAS BEEN 
WRITTEN TO IMPLEl'ENT SEVERAL STATISTICAL ANALYScS CF 
CCMPONENT FAILURE FROM OATA CONSISTING GF Ir.OEPENOENT 
CBSERVATIONS CN A SINGLE RANCOM VARIABLE. 

0704-1059WLFAIL ANALYZING SYSTEM FAILURE 
DATA 

AVAILABLE 4TH QUARTER l9bl. 

Section B 

CONTINUED FRCM PRIOR CCLUMN--
ORDER FRGM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-l059WLFAIL 

AUTHCRS •• P.A. LEWIS C.A. NOEL 

DIRECT INl;UIRltS TO •• 
MR. KENNETH I'. KING 
ECUCATIONAL RESEARCH 
WATSON SCIENTIFIC COl'PUTING LAB. 
bl2 wEST ll6Th STREET 
NEw YORK 25, NEh YORK 

THIS 704 PROGRAM WAS WRITTEN TO IMPLEMENT THE STATISTICAL 
ANALYSIS OF THE FAILURE PRCPERTIES OF COMPUTER SYSHl'S 
WHICH IS GIVEN IN -THE THEORY & MEASUREMENT OF COMPUTER 
SYSTEM RELIABILITY- /IN PRESS/. 

0704-1061PKPSTP Pl-STAR PROGRAM 
AVAILABLE 4TH QUARTER 1961. 
OROER FROM PROGRA" DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-l061PKPSTP 

AlJTHCR ••• RUTH NORBY 

DIRECT INQUIRIES TO •• 
MR.J.J. WAOE 
IBM CORPORATICN 
RESEARCH COMPUTING CENTER 13ii10 
THOMAS J.WATSON RESEARCI" CENTER 
YCRK TOWN HEIGHTS, NEW YORK 

THE P 1-S TAR PRCGRAM INCLUDES A DA TA LG ADER AND A TAPE 
PRINT RCUTINE IN ADDITION TO THE Pl-STAR SUbROUTINE. THE 
PROGRAM READS IN THE INJECTIVE WORC At.D Ti"E PRIMITIVE 
FUNCTICNS GENERATES THE FUNCTION INFORMATION LIST ANC THE 
CALLING SEQUENCE PARAMETERS, ANO TRANoFC:RS TC THE PI-STAR 
SUBROUTINE. UPON RETURN FROM THE SUBRCUTINt, TRANSFER IS 
MADE TO THE TAPE PRINT ROUTINE TO PRINT THE OUTPUT ORDER 
LIST IN BINARY ANO THE ANSWER ARRAYS IN 1-0-X NOTATION. 

0704-1062PKPST Pl-STAR SUBROUTINE 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPEC I FY FI LE NUMBER 0704-1062PKPST 

AUTHOR ••• RUTH NORBY 

DIRECT INQUIRIES TO •• 
MR.J.J. WADE 
I BM CORPORA TI CN 
RESEARCH COMPUTING CENTER 13ii10 
THOMAS J.WATSCN RESEARCH CENTER 
YCRKTOWN HEIGHTS,NEW YORK 

SUBROUTINE TC TRANSFORM AN 1R&909 98 64. A BOOLEAN 
FUl'iCTICN OR FUNCTICNS INTO A NORMAL FCRM EXPRESSICN CR 
EXPRESSIONS. OTHERWISE EXPRESSED, IT GIVES THE FUNCTION OR 
FUNCTIONS DESCRIBED BY A BOOLEAN TREE OR GRAPH. 

0704-1072NUSCHR SOLUTION OF RADIAL 
SCHROOINGER EQUATION 

AVAILABLE 4TH QUARTER 1961. 
ORDER FRGM PROGRAM DISTRIBUTION CENTER 
SPEC! FY FILE NUMBER 0704-1072NUSCHR 

AUTHOR ••• J.W. COOLEY 

DIRECT Ir.QUIRIES TO •• 
MR. MAX GOLDSTEIN 
AEC COMPUTING CENTER 
INSTITUTE OF '°'ATHEMATICAL SCIENCES 
NEw YORK UNIVERSITY 
4 WASH INGTOI\ PLACE 
NEW YORK 3, NEW YORK 

THIS IS A FORTRAN PROGRAM TO CALCULAH THE EIGENVALUES 
ANO EIGENFUNCTIONS OF THE RADIAL SCHRGDINGER EQUATION. 

0704-lOHBCDIFF SECOND ORDER DIFFERENTIAL 
EQUATION SUBROUTINE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-l073BCOIFF 

AUTHCRS •• R. DEVOGELAERE H.R. GILLETTE 

DIRECT INQUIRIES TO •• 
MR. CONALD C. HOBBS 
SHARE LIBRARIAN 
COMPUTER CEhTER CAMPBELL HALL 
UNIVERSITY OF CALIFCRNIA 
BERKELEY CALIFORNIA 

THIS SUBROUTINE I.Ill COMPUH, STEP-BY-STEP, A FOURTH 
OROER APPROXIMATION TO THE SCLUTION OF A SYSTEM OF SECCNC 
ORDER DIFFERENTI Al EQUATIONS WI THOl.iT tXPLIC IT FIRST 
DERIVATIVES. ROUTINE USES 412/0CTAL/ CR U6/0ECIMAL/ 
LOCATICNS PLUS 10 LOCATIONS IN ERRASIBLE CCMMON. 

0704-1075ANF104 A GENERAL PROGRAM FOR 
COMPLEX MATRIX INVERSION 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-1075ANF104 

AlJTHCR ••• BURTON S. GARBOW 

DIRECT INQl.IRIES TO •• 
MR. GEGRGE ROBINSON 
APPLIED MATHEMATICS DIVISION 
ARGONNE NATICNAL LABORATCRY 203-C246 
9700 CASS AVENUE 
ARGCNNE, I lll NCI S 



Section B 

CONTINUED FROM PRIOR PAGE--

FORTRAN DECIMAL INPUT-CUTPUT STRUCTURE BUILT AROUND 
SUBPROGRAM ANF103 FOR THE INVERSIGN OF COMPLEX MATRICES OF 
ORDER 20 OR LESS. 

0704-1076ANE208 A GENERAL LEAST SQUARES 
FI TT I NG PROCEOURE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' DISTRIBUTIOr. CENTER 
SPECIFY FI LE NUMBER 0704-1076ANE208 

AUTHORS •• E.A. CROSBIE J.E. MONAHAN 

DIRECT INQUIRIES TO •• 
MR. GEORGE RCBINSON 
APPLIED MATHEMATICS DIVISION 
ARGONNE NATIONAL LABORATORY 203-C246 
9700 CASS AVENUE 
ARGONNE, I LLI NOi S 

FORTRAN GENERAL PROGRAI' USES NEWTCN-RAPHSON I TE RAT ION TO 
FIT ARBITRARY FUNCTION OF M PARAMETERS TO A GIVEN SET OF N 
OBSERVED VALUES w!TH ASSOCIATED ERRORS. 

0704-l077GC0003 FITTING TO SELECTED TERMS OF 
A GENERAL POL YNOMJAL 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPEC I FY FI LE NUMBER 0704-10 77GC0003 

AUTHCR ••• ARTHUR W. KAERCHER 

DIRECT INQUIRIES TO •• 
MR. GERALO C. FCGEL 
SUPERVISOR, AUTGMATIC COMPUTING GROUP 
RESEARCH DEPARTMENT 
GRUMMAN Al RCRAF T 
BETHPAGE, LONG ISLAND, NEW YORK 

A METHOD OF OBTAINING THE BEST COEFFICIENTS IN H-.E LEAST 
S'UARES SENSE TO ARBITRARILY SELECTED TERMS CF A 
MULTIVARIATE POLYNOMIAL. REQUIRES 197 LOCATIONS PLUS 40 
FOR EXP /2, AND 426 FOR XS IMEQ. 

0704-1079NOTIA TRACE INSTRUCTION ALTERATION 
AVAILABLE 4TH QUARTER 1961. 
OROER FROM PROGRAI' DIS TRI BUT ION CENTER 
SPEC! FY FILE NUMBER 0704-1079NGT IA 

AUTHOR ••• OR. D.S. VILLARS 

DIRECT INQUIRIES TO •• 
MR. ROBERT H. BRACKEN 
OATA COMPUTATION BRANCH 
CODE 3037, MICHELSON LABORATORY 
NAVAL ORDNANCE TEST STATION 
CHINA LAKE, CALIFORNIA 

THIS TRACIN(, PRCG~AM le • f'CwERFLJL TCCL FCR ICENTlFY!l.G 
SOURCE OF TRANSFER TO AN UNINTENDED LCCATION OR OF LJNCESJR 
ALTERATION OF MEMORY. BY MEANS OF IT THE MACHINE IS 
DIVERTED TO A l'EMORY DUMP AT FIRST TRAPPED TRANSFER 
OCCURRING IMMEDIATELY BEFORE TRANSFERRING TO A SPECIFIEC 
EFFECTIVE AOORESS OR AFTER CNE OF SEVERAL CESIGNATED 
LOCATIGNS BECOMES ALTERED FROM SPECIFIED CONTENTS. 

0704-l085UMPLOT GENERAL PURPOSE PLOTT ING 
SUBROUTINE 

AVAi LAB LE 4 TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-1085UMPLOT 

AUTHORS •• PLOT CARNAHAr. LARRY EVANS 

DIRECT INQUIRIES TO •• 
MR. BRUCE w. ARDEN 
UNIVERSITY OF MICHIGAN 
COMPUTING CENTER 
NORTH UNIVERSITY BLDG. 
ANN ARBOR, MICHIGAN 

RAPID PLOTTING OF NUMERIC INFORMATION FOR FORTRAN, SAP, OR 
MAD CALLING PRCGRAMS. A CORE REGICN CONTAINS A SEGMEr.T CF 
OR COMPLETE GRAPH IMAGE. THE ROUTINE PREPARES A FLEXIBLE 
CARTESIAN GRID BUT ANY BCD CHARACTERS /TITLES, SPECIAL 
GRIDS, AN NUMBER OF PLOTTING CHARACTERS FOR ANY NUMiHR OF 
UNSORTED DATA FGINTS/ CAN et PLACED. GRID Ar.O ChARACTER 
PLACING ANO TAP WRITING FOR A FULL PAGE 200 POINT PLCT 
REQUIRES 1.8 SEC. ANY NUMMtR OF CCP!tS OF Ti-E GRAPH CAN 
BE WRITTEN ON ANY DECIMAL OUTPUT TAPE FOR PRINTING OR 
PUNCHING IN ABGUT 1. SEC. EACH. 

0701t-1092RSMlAS MATHEMATICAL PROGRAMMING 
SYSTEM I-ALL SOLUTIONS 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-1092RSM1AS 

AUTHOR ••• MICHEL BALIN SKY 

DIRECT INQUIRIES TO •• 
MR. GEORGE H. MEALY 
NuMERICAL ANALYSIS DEPARTMENT 
THE RAND CORPORATION 
1700 MAIN STREET 
SANTA MONICA, CALIFORNIA 

THESE ROUTINES CONSTITuTE AN AUGMENTATIC,., CF THE RSFl'l 
ROlJTINE FOR LINEAR PROGRAMMING. THEY PERM! T !He F INClr.v C' 
ALL CPTIMAL SOLUTIONS CF A LINEAR PRCuRAMMING PRCBLcM OR OF 
ALL VERT ICES OF A POLYHEDRON GI VEN BY INEQUALITIES. AN 
EFFICIENT NON-EXHAUSTIVt ALGCRITHM IS USEC. 

0704-l096TVSMPL SYSTEM IMMEDIATELY MAKING 
PROGRAMMING LANGUAGE EASY 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-1096TVSMPL 

AlJTHDRS •• KATHRYN KEATON F.R. LCCKMILLER 

DIRECT INQLIRIES TO •• 
MAR Tl N HOCHOORF 
CHIEF, COMPuTING CENTER 
TENNESSEE VALLEY AUH-ORITY 
CHATTANCOGA, TENNESSEE 
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SIMPLE IS A 704 AUTOMATIC CODING SYSTEM WHICt- PRCDUCES 
OBJECT PROGRAMS FOR THE IBM 1401 CATA PROCESSING SYSTEM. 
THE SIMPLE COMPILER IS WRITTEN IN FORTRAN WITH SGME 
EXTENSIONS /SEE APPENDIX A CF SIMPLE ~ANlJAL/, ANC IS 
COMPILED ON THE 704 THE LANGUAGE PROVIDES FOR ANY CR ALL OF 
THE FOLLOWING - /l/HIGH-LOW-EQUAL COMPARE/2/COLUMN 61NARY, 
/3/ PUNCH FEED READ,/4/ MULTIPLY-DIVIDE /SUBRGlJTINES ARt 
PROVIDED FCR THESE IF NOT BUILT-IN 14Gl HARC•ARt/, AND /5/ 
MOVE RECORD. A SUB-ROlJT I NE PROV. HANLLE TAPE ERR GR S. 
CORR/ 1262 

0701t-ll01UMMAD MAO TRANSLATOR ANO 
ASSOCIATED SUBROUTINES 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-llOlUMMAD 

AuTHCRS •• B.A. GALLER R.M. GRAHAM 

OIRtCT INQulRIES TO •• 
MR. BRUCE W. ARDEN 
ur.I VtRSITY OF MICHi GAN 
CCMPUTING CENTER 
NCRTH UNIVERSITY BLCG. 
ANN ARMOR, MICHIGAN 

TRANSLATOR FOR THE MAO /MICHIGAN ALGORITHM OECCOER/ 
LANGUAGE. STATEl'ENTS INCLUDE BOOLEAN EXPRESSIONS, SIMPLE 
AND COl'POUND CONCITIONALS, GENERAL ITERATION STATEMENTS, 
AND SYMBOL MANIPULATION FACILITIES. VERY RAPIO 
TRANSLATION. SUBRGUTINES, SUCH AS INPUT-OUTPUT, WHICf' ARE 
CALLED BY OBJECT PROGRAMS, ARE INCLUDtO. eJNART CARDS 
PRODUCED BY TRANSL A TOR ARE IN S TANOARC RELOCATABLE FORM. 
TRANSLATOR IS IN THE FCRM OF A SUBRCUTINE AND CAN BE 
IMBEDDED IN ANY SYSTEM USING BSS LCACER. CORR IN 1301 

REQUESTOR MUST SUBMIT 2 TAPES FOR eASIC PROGRAM MATERIAL. 

0701t-ll03PKSEQ SEQUENTIAL CIRCUIT PROBLEM 
SOLVING 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-1103PKSEQ 

AUTHOR ••• SPENCER GANZE LL 

UlKtU JN(/UJRltS ro •• 
MR. J. J. WAOE 
I BM CORPORATION 
RESEARCH COMPUTING CENTER 13dl0 
THOMAS J.WATSCN RESEARCH CENTER 
YORKTOWN HEIGHTS ,NEW YORK 

THE PURPOSE OF THE SUBRCUTINE IS FCURFOLC,NAMELY-GENERATES 
A l'OCRE OR MEALY STATE CIAGRAI+- COMPUTES A SET OF EQUATIONS 
AND THE -DONT CARE CONDIT I CNS- FROM EITHER A MOORE OR ~EALY 

STATE DIAGRAM- REDUCES A SE~UENTIAL MACHINE REPRESENTEC BY 
EITHER A MOORE STATE DIAGRAM,A SERIES CF INPlJT -CUTPUT 
SEQUENCES,OR A HUFFMAN FLOW TABLE- GENERATES A MCORE STATE 
DIAGRAM FROM A SET OF EQUATIGNS AND ThE -DONT CARE 
CONDITIONS- AND REDUCE THE STATE DIAGRAM. 

REQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL. 

0704-ll01tPKMIN4 COMPUTATION OF A MIN 2 LEVEL 
&/OR SWITCHING CIRCUIT 

AVAILABLE 4TH QUARTER 1961. 
ORDER FRCM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-1101tPKMIN4 

Au THOR ••• A.C. EWING 

DIRECT INQUIRIES TO •• 
MR.J.J. WADE 
I BM CORPORA Tl CN 
RESEARCH COl'PUTING CENTEH lHO 
THOMAS J.WATSON RESEARCH CENTER 
YCRKTOWN HEIGHTS, NEw YORK 

GENERATES A l'nlMUM TWO-LEVEL SWITCHING CIRCUIT W85R~ ONE 
LEVEL IS ALL ANDS AND THE CTHER LEVEL IS ALL ORS. 
-DONT-CARE-CONDI TIONS AND MULTIPLE OUTPUT PROBLEllS ARE 
PERMITTED. CAN ALSO BE DIRECTLY APPLIED TO THE 
MINll'IZATION OF A BOOLEAN FUNCTION IN NORMAL FORM. PROGRAM 
MAY BE RUN ON A MACHINE wlTH 2 OR 4 7.>7S CR A 73B ME~ORY 
FRAME. IN ADDITION, IT REQlJIRES FIVE TAPES. 

RtQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL. 

0701t-ll09NUTPLl QUASI-TRIDIAGONAL MATRIX 
ROUTINE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FRCI~ PROGRA~ DISTRIBUTION CENTER 
SPECIFY FILt NlJMBtR 0704-ll09NUTPL1 

AuTHCRS •• FLORtNCE RAGUSA SA~UEL SCHEChTER 
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DIRECT INCuIRIES TC •• 
MR. MAX GOLDSTEIN 
AEC COMPUTING CENTER 
INSTITUTE OF MATHEMATICAL SCIENCES 
NEW YORK UNIVERSITY 
4 •ASHINGTON PLACE 
NEW YORK 3, NEW YORK 

THIS PROGRAM SOLVES THE MATRIX EQUATION CV-G •HERE i; IS A. 

0701t-lll0NUGEN1 GENERATE MATRICES TO BE 
SOLVED BY NU TPll 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-lllONUGENl 

AuTHCR ••• MR. MAX GCLCSTE!N 
AEC COMPUTING CENTER 
INSTITUTE OF MATHEMATICAL SCIENCES 
NEW YORK UNIVERSITY 
4 WASHINGTC~ PLACE 
NEW YORK 3, NEW YORK 

DIRECT INQUIRIES TO AUTHOR 

TC GENERAT~ AND ltRITE THE MATRICES NECESSARY TO SOLVE 
ThE E:~UATICN QC-G BY USll'<G NU TPU. 

0704-ll l 9ERNLR NON-LINEAR REGRESS ION 
PROCEDURE WITH DIFFERENTIAL EQNS. 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROI' PRCGRAM Cl STR I BUT I CN CENTER 
SPECIFY FILE NUMBER 0704-1119ERNLR 

AUTHOR ••• M. A. EFROYMSON 

DIRECT INQUIRIES TO •• 
M. A. EFRCYSON 
ESSC RESEARCH AND ENGINEER ING COMPANY 
P. c. BOX 209 
MADISON, NEii JERSEY 

GIVEN M SIMULTANEOUS DIFFERtNTIAL El.lUATICNS WHICH ARE 
NON-LINEAR IN EITHER OR BOTH THE N INCEPENDtNT VARIABLES 
ANO THE K UNKNOWN COEFFICIENTS AND t.IVEN MN VALUES OF 
OBSERVED DATA, THE PROGRAM GIVES BY AN ITERATIVE MULTIPLE 
REGRESSION TECHNIQUE THE LEAST SQUARE ESTIMATES CF THE 
UNKNOWN COEFFICIENTS AND INFORMATION CN THE PREC IS IO~ CF 
THESE COEFF. TWO FORTRAN II SUBROUTINES DE!>CRIBING Tf,E 
DIFFERENTIAL EQNS. ANO INITIAL ESTIMATES OF THE 
COEFFICIENTS MUST BE PROVICEC. 32K CORE AND HID TAPES 
REQUIRED. 

0704-ll29AQALL1 SINGLE OR DOUBLE 
INTERPOLATION SUBROUTINE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' CISTRIBUTICN CENTER 
SPEC !FY FILE NUMBER 0704-1129AQALL1 

AUTHOR ••• MR. R. A. VOORHIS 
COORDINATCR DATA PROCESSING 
PLANT l 
ALLISON DIVISION 
GENERAL MOTORS CORP. 
SPEEDWAY, INDIANA 

DIRECT INQUIRIES TO AUTHCR 

GIVEN SOME FUNCTION WITH ONE OR TWO INDEPENCENT VARIABLES, 
X AND Z. THIS ROUTINE PERFORMS KXTH AND LXTH INTERPOLATION 
TO CALCULATE THE DEPENCENT VARIABLE Y. THE DEGREE OF 
INTERPCLATION IS VARIABLE IN BOTH DIRECTIONS FROM 1 TO 7. 
LAGRANGE INTERPOLATION IS USEC THROUGHT THIS ROUTINE. 
FUNC HONS HAY BE EITHER CONTINUOUS OR OISCCNTINUDUS. 

0704-ll34ELFI OP FORTRAN INPUT/OUTPUT PACKAGE 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-1134ELFIOP 

AUTHOR ••• WARREN B. HARDING 

DIRECT INQUIRIES TO •• 
I BM CCRP. 
ENG. DATA PROCESSING 
OPERATING SYSTEMS-DEPT. 3C4 
GPO LAB. 
ROUTE 17C & GLENDALE CRIVE 
ENDICOTT N.Y. 

PROVIDES GREATER INPUT AND OUTPUT FLEXIBIL !TY •ITH 704 
FORTRAN 11. IT ALLOWS VARIABLE LE"GH; TAPE RECORDS UP TO 
1500 WORDS, BINARY OR BCD. ERROR, ENO OF FILt, AND 
PHYSICAL ENO OF TAPE INDICATIONS MAY bE USED FOR BRANCHING. 
MULTIPLE FORMAT STATEMENTS ARE USEC IN DESCRIBING TAPE 
RECORDS. REQUIRES 1500 WORDS OF UPPER STORAGE FCR I /O 
BUFF ER 

D701t- ll431 B4PRH AUTOPROMT 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-1143IB4PRM 

AUTHOR ••• SAMUEL M. MATSA 
INTERNATIONAL BUSINESS MACHINES CORP. 
1271 AVENUE OF AMERICAS 
NEW YORK 22, N. Y. 

DIRECT INQUIRIES TO AUTHGR 

Section B 

CONT I NUED FROM PRIOR COLUMN--

AUTOMATIC TOOL PATH GENERATION FOR NUMERICAL CCNTROL OF 
MACHINE TOOLS. SELF-CONTAl"EC SYSTEM ACCEPTS SYMBOLIC 
DESCRIPTICN OF ThRH-DIMENSICNAL Sl-.APtS IN AUTOPROMT 
LANGUAGE. COMPILES TOCL CENTERS RhlUIREC FOR MACHINING. 
OUTPUT ON MAGNETIC TAPE. CORR/ 1155 

0704-1141tNCl38 MODIFIED PK KWIC PROGRAM 
I SOA 8Blt/ 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-1144NC138 

AUTHOR ••• O.H. STROHINGER 

DIRECT INQUIRIES JG •• 
MR. SY BERLIN 
0/92, BUILDING 6 
COLUMBUS DIVISICN 
NCR TH AMERICAN AV!AT ION, INC. 
4300 EAST FIFTH AVENUE 
CCLUMBUS 16, CHIO 

INCLUDES WRAP-ARCUND FEATURE THIS IS ONE OF A SET OF 9 
PROGRAMS CURRENTLY USED BY CHEMICAL ABSTRACTS SERVICE TO 
PRCDUCE CHEMICAL TITLES. THE COMPLETt SET INCLUCES NC 139, 
NC 140, NC 141, NC 142, NC 143, NC 144, NC 145, AND NC 146. 

0704-1144NCl39 PROGRAM TO SORT THE KEY 
WORDS FROH NC138 

AVA IL ABLE 4 TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-ll44NC139 

AUTHOR ••• O. H. S TROMI ~GER 

DIRECT INQUIRIES TO •• 
MR. SY BERLIN 
0/92, BUILDING 6 
COLUMBUS DIVISION 
NORTH AMERICAN AVIATICN, INC. 
4300 EAST FIFTH AVENUE 
COLUMBUS 16, CHIO 

SORTS THE KEY WORDS FROM NC138. 

0704-1llt4NCllt0 READS THE FINAL SORTED TAPE 
FROM NC 139 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' 01 STRIBUT ION CENTER 
SPEC I FY FILE NUMBER 0704-ll44NC 140 

AUTHOR ••• O.H. STROMINGER 

DIRECT INQUIRIES TO •• 
MR. SY BERLIN 
D/92, BUILDING 6 
CCLUMBUS DIVISION 
NCRTH AMERICAN AVIATION, INC. 
4300 EAST FIFTH AVENUE 
COLUMBUS 16, OHIO 

READS THE FINAL SORTED TAPE FROM NC 139 ANO ~RITES A TAPE. 

0704-1144NC14l READS THE SORTED KEY WORDS 
FROM NC 139 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPEC I FY FI LE NUMBER 0704-1144NC 141 

AUTHOR ••• D.H. S TROMI !'.GER 

DIRECT INQUIRIES TC •• 
MR. SY BERLIN 
D/92, BUILDING 6 
CCLUMBUS DIVISICN 
NORTH AMERICAN AVIATION, INC. 
430C EAST FIFTH AVENUE 
CCLUMBUS 16, CHIO 

READS THE SORTED KEY WORDS FROM NC 139 ANO WRITES A TAPE 
TO PRINT IN A SPECIAL FORMAT. 

0701t-1144NC142 SORTS THE BIBLIOGRAPHY TAPE 
FROM NC 138 

AVAILABLE 4Th QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-1144NC142 

AUTHOR ••• O.H. STROHINGER 

DIRECT INQUIRIES TO •• 
MR. SY BERLIN 
0/92, BUILDING 6 
CCLUM~US DIVISICN 
NCRTh AMERICAN AVIATION, INC. 
4300 EAST FIFTH AVENUE 
COLUMBUS 16, OHIO 

SORTS THE BIBLIOGRAPHY TAPE FROM NC 138. 

0701t-11"4NC143 READS THE SORTED 
BIBLIOGRAPHY TAPE FROM NC 142 

AVAILABLt 4TH QUARHR 1961. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-ll44NC143 

AUTHOR ••• O.H. STROMINGER 



CONTINUED FRCM PRIOR PAGE--

DIRECT INQUIRIES TO •• 
MR. SY BERLIN 
D/92, BUILDING 6 
CCLUMBUS DIVISICN 
NCRTH AMERICAN AVIATION, INC. 
4300 EAST FIFTH AVENUE 
COLUMBUS 16, OHIO 

READS THE SORTED BIBLICGRAPhY TAPE FRuM NC 142 
AND WRITES A TAPE TO PRINT JN A SPECIAL FORMAT. 

0704-1144NC144 READS THE FINAL SORTED 
BIBLIOGRAPHY TAPE FROM NC 142 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PRDGRA~ CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-1144NC144 

AUTHOR ••• D .H. STROMINGtR 

DIRECT l~QUIRIES TO •• 
MR. SY BERLll> 
D/92, BUILDING 6 
COLUMBUS DIVISION 
NCRTH AMERICAN AVIATICN, INC. 
4300 EAST FIFTH AVENUE 
COLUMBUS 16, CHIO 

READS THE FINAL SORTED BIBLIOGRAPl-Y TAPE FROM NC 142 
WRITb ANOTHER TAPE ANC SORTS IT. 

0704-1144NC145 READS THE SORTED AUTHOR 
CROSS INDEX TAPE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DI STR I BUT JON CENTER 
SPECIFY FILE NUMBER 0704-1144NC145 

AUTHOR ••• O.H. STROMJNGER 

DIRtCT INQl,,IRIES TC •• 
MR. SY BERLIN 
D/92, BUILDING 6 
CCLUMBlJS DIVJSICN 
NORTH AMERICAN AVIAT JCN, INC. 
4300 EAST FIFTH AVE~UE 
CCLUMBUS 16, OHIO 

READS THE SORTED AUTHOR CROSS INDEX TAPE ANC WRITES 
ANOTHER TD PRINT IN A SPECIAL FORMU 

0704-ll44NC146 SKIPS ONE FILE ON A DECIMAL 
TAPE AND PUNCHES 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA~ DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-ll44NC146 

AUTHOR ••• D.H. STROMINGER 

DIRECT INQUIRIES TO •• 
MR. SY BERLIN 
::,;n_, BUILCINC 
CCLUMBUS DnJSICN 
NCRTh AMERICAN AVIATION, INC. 
4300 EAST FIFTH AVENUE 
COLUMBUS 16, OHIO 

SKIPS CNE FILE ON A DECIMAL TAPE A~C PUNCl-ES 
THE SEC ONO FILE 

0704-1147ECRKOP FLOATING POINT OPTIMIZED 
RUNGE KUTTA 

AVAILABLE 4TH QUARTER 1961. 
ORDER FRGM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-ll47ECRKOP 

AUTHCR ••• HERBERT GETREu 

DIRECT INQLIRIES TD •• 
RCBERT C. R~Y 
AEROSPACE DATA SYSTEMS BRANCH -FTF5E 
AIR FORCE FLIGHT TEST CENTER 
EDWARDS AFB, CALIFORNIA 

FEATURING AN OPTIONAL ERROR CONTRGL FOR 
DETERMINING THE INTtGRATION INTERVAL :>IZE. 
SOLVES A SET OF N FIRST GRCER DIFFERENTIAL 
EQUATIONS. DETERMINES AN INTEGRATION STEP SIZE 
DEPENDENT ON A VARIABLE ERROR CONTROL. 
FIXED STEP SIZES MAY BE lJSED. A MODIFICATIOI> 
OF ML RKY3. 218 wORDS OF PRCGRAM £ UN CF 'TORAGE. 

0704-ll 56LRRONO ROCKET NOZZLE PROGRAM 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-1156LRRONO 

AlJTHOR ••• PAUL BETTINGER 

DIRECT INQUIRIES TO •• 
DR. LYNN U. ALBERS 
NATIONAL AERONAUTICS ANC 
SPACE ADMINISTRATION 
LEWIS RESEARCH CENTER 
21000 BROOKPARI< ROAD 
CLEVELAND 35, OHIO 

Section B 

THIS PROGRAM hill DEVELOP, BY THE METhOD OF 
CHARACTERISTICS, A CONvERGl~G-OIVERGING SUPtRSCNIC NCZlLE 
CONTOUR FOR INVISCID FLCW W~ICH HAS CPTIMU~ SPECIFIC 
IMPULSE FOR SPECIFIED AREA RATIO AND AMBIENT PRESSURE. IT 
INCLUDES VARIATICN OF ISENTRCPIC EXPONENT. 

0704-ll57TU9005 NUMERICAL INTEGRATION OF 
UNEQUALLY SPACED POINTS 

AVAILABLE 4TH QUARTeR 1961. 

CONT INUEL FRC'M PRIOR CCLliMN--
ORDER FRO~ PROGRAM DISTRIEUTICN CENTER 
SPECIFY FILE NUMBER 0704-1157TU9005 

AUTHOR ••• LARRY BROWN 

DIRECT INQLIRJES TO •• 
ROBERT F. BROCKISH, HEAD 
SCIEl>TJFIC DATA PROCESSING DEPT. 
MAIL STOP 151 
THIOKOL CHEMICAL CORPCRATION 
WASATCH DIVISION 
BRIGHAM CITY, UTAH 
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EVALUATES THE INTEGRAL OF A SET OF UNtCUALLY SPACED POINTS 
BY EITHER OF TWO METHODS Ill USING DIVIDED DIFFERENCES 
THROLGH THE FDlJRTH DIFFERENCE OR /2/ USING Tl-E 
TRAPEZCIOAL RULE 

0704-ll65PNSLIB A 1401 PROGRAM TO MAINTAIN 
THE SHARE LIBRARY ABS TRAC TS ON TAPE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FRCM PROGRAM DISTRIBUTICN CE~HER 
SPECIFY FILE NUMBER 0704-ll65PNSLI B 

AlJ THCR ••• BENGT GALLMC 

DIRECT INQlJ!RIES TO •• 
PER SVENONIUS 
RESEARCH INST. CF NATL. DEFENSE 
AVDELNING 4 
S TDCKHOLM, SWEDEN 

THE PRCGRAM WRITES A TAPE LCADER 
PROGRAM, A LISTING PROGRAM AND THE EXISTING ABSTRACTS ON A 
TAPE. THIS TAPE IS THEN SELF-LOADING A~C CAPABLE OF 
UPDATING, COPYING AND LISTING ITSELF. THE L !STING MAY 
COVER ALL PROGRAMS, 709-PROGRAMS C~L Y, 7090-PROGRAMS CNL Y 
OR 709- AND 7090-PROGRAMS TOGETHER. FORTRAN PRGGRAMS AND 
COMMENTS hill APPEAR JN ALL LISTINGS. REQUIRES A 4K 14Cl 
WITH 2 TAPES, STORE ADDRESS REGISTER, HIGH-Lm,-icQlJAL 
COMPARE, SENSE ShITCHES AND COLUMN lllt.ARY. 

0704- ll68TVPCPE PR I NCI PAL COMPONENTS 
PREDICTION EQUATION 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-ll68TVPCPE 

AUTHOR ••• WJLLARD SNYCER 

CJRECT INQUIRIES TC •• 
MART IN HOCHOORF 
CHIEF, COMPlJTING CENTER 
TCNNESSEc VALLcY AulhGRI I y 
CHATTANCCGA, TEN'lESSEE 

FN 22 PROGRAM TO EVALUATE AN EQUATICN BY FITTING CATA 
USING MULTI VARIATE TECl-NIQUE OF COl'PCNENT ANALYSI>. MElhOC 
CIFFERS FROM MULTIPLE RfhRf<;<;f~N IN Th•f [CcFF!Cl"JF ••-!C" 
.4f-,t_ CE Kl IJLL ?..lt-KL..:>LNT lt\lhLuLi~AL l,L1-.ll"\ltiul lu1\j.) Gt-­

RESPECTIVE TERMS OF EQ., THlJS SUPPRES~ING EFFECTS OF 
CGRRELATIONS AMONG INDEPENDENT VARIABLES. M 
EIGENVALUE-EIGENVECTOR ANALYSIS OF CHARACTERISTIC E~. CF 
MATRIX OF CORRELATIONS EXPRESSES RELATIONSHIP BETWEEN 
INDEPENDENT VARIABLES ANC ORTHOGONAL CCMPONENTS.ACAPTICN OF 
CA 0054 USED AS SUBROUTINE. CORR.1207 

0704-ll 81ANG502 PSEUDO-RANDOM NUMBER 
GENERATOR 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-1181ANG502 

AlJTHOR ••• w. R. MAl>N 

DIRECT INQUIRIES TO •• 
MR. GEORGE ROBINSON 
APPLIED MATHEMATICS DIVISION 
ARGONNE NATIONAL LABORATORY 203-C246 
9700 CASS AVENUE 
ARGCNNE, ILLINOIS 

Gii/EN A NORMALIZED FLOATING POINT NUMbER Z->UBN BET~EEN 
-1 AND £1, THE NUMBER Z-SUB/N&l/ IS PROCuCED, WHERE Z-SUBI 
IS A SEQUENCE Of UNIFORMLY DISTRIBLTEC PSEUDO-RANDOM 
NUMBERS ON THE INTERVAL /-1,l/. THE CCNGRUENCE METHOC IS 
USED IN THIS 

0704-1183GDCOR1 SIX CARD UPPER LOADER 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM Cl STRIBlJT ION CENTER 
SPECIFY FILE NUMBER 0704-1183GCCOR1 

AUTHOR ••• R.M. COLOMB 

DIRECT INQUIRIES TO •• 
MR. HAYDEN E. WILLIAMS, l'ANAGER 
DATA PROCESSING OPERATICNS 
HEAVY MILITARY ELEC. EQPMT. DEPT. 
GENERAL ELECTRIC COMPANY 
ELECTRONICS CIVISION 
BLDG. 1, RM. 7, COURT ST. PLANT 
SYRACUSE, NEo YCRK 
ATTN- MR. R.I',. BROWN 

LCADS FILE OF STANDARD 709 CCLUMN BINARY CARCS w!Tf- Sf-Aqt­
STANDARD CCTAL CGtlRECTIC~ CARDS FROM LHANNtL A LARC RtALtk. 

0704-ll841NINIB PROCESS CONTROL COMPUTER 
ASSEMBLY 

AVAILABLE 4TH QUARTER 1961. 
ORDER FRO~ PROGRAI' CISTRIBUTIC~ CENTER 
SPECIFY FILE NUMBER 0704~11841NINIB 
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CONTINUED FROM PRIOR PAGE--

AUTHORS •• A.O. PENDLETON w.B. TRAVER 

OIRECT INQUIRIES TO •• 
OR. H. w. NELSON 
TECHNICAL CCMPUTING COORCINATOR 
RESEARCH ANO DEVELOPMENT DEPARTMENT 
AMERICAN 0 IL COMPANY 
P. o. BOX 't31 
WHITING INDIANA 

!NIB PRODUCES, FROM IBM 1620-1710 s.P.s. CAROS, AN 
ASSEMBLY WITH LISTING ANO CARDS USING THE Ill~ 704 FOR 
RUNNING ON THE IBM 1620, 1710, ANO OH-.ER CCNFIGURATIONS OF 
I BM PROCESS CONTROL CO~PUTER. 

070't-ll861BDST2 MULTICOMPONENT DISTILLATION 
PROGRAM. 

AVAILABLE 4TH QUARTER 1961. 
ORO ER FROM PROGRA~ CI STRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-11861~CST2 

AUTHORS •• OR. J. GREENSTAOT YCNATHAN BARC 

DIRECT INQUIRIES TO •• 
OR. JOHN L. GREENS TACT 
INTERN.ATICNAL BUSINESS MACHINES CORP. 
1271 AVENUE OF AMERICAS 
NEW YORK 22, N. Y. 

SOLVES PLATE-TC-PLATEMULTI CCMPONENT IJISTILLATION,BUBBLEr 
DEW,AND FLASH POINT PRCBLEMS FOR UP TC 23 COMPONENTS CN BK 
MACHINE. 

RE~UESTOR MUST SUBMIT l TAPE FOR BASIC PROGRM4 MATERIAL. 

070't-U8718TEQ2 BENEDICT-WEBB-RUBIN 
EQUATIONS OF STATE •• 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-1187IBTEQ2 

AUTHORS •• YONATHAN BARO B. MORSE 

DIRECT INQUIRIES TO •• 
Y CNA THAN BARO 
INTERNATIONAL BUSINESS MACHINES CORP. 
1271 AVENUE OF AMERICAS 
NE"' YORK 22, N. Y. 

APPLIES THE B-W-R EQUATIONS TO THE SOLL TIOr. CF 
DISTILLATION PROBLEMS,FOR USEAS A SUBRCUTINE WITH IB CST2t 
REQUIRING A l6K MACHINE 

REQUESTOR MUST SUBMIT l TAPE FOR BASIL PROGKAM MATERIAL. 

070't-U88GMCP CRITICAL PATH PROGRAMMING 
METHOD 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA~ CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-1188GMCP 

AUTHCRS •• J.R. GILLESPIE R .J • SULLIVAN 

DIRECT INQUIRIES TO •• 
MR. DONALD E. HART 
DATA PROCESSING DEPT. 
GENERAL MOTORS RESEARCH LABORATORHS 
GENERAL MOTORS TECHNICAL CENTER 
12 MILE ANO MOUNO RGAOS 
WARREN, MICHIGAN 

THIS PROGRAM IMPLEMENTS THE ALGORITHM CF J.E. KELLEY, THAT 
SERVES AS THE BASIS OF THE PROJECT CCNTRGL TECHNIQUE CALLEO 
CRITICAL PATH PRCGRAMMING BY MAUCHLT ASSOCIATES. HE 
ALGORITHM GENERATES A SERIES OF CHUACTERISTIC SCHEDULES 
FOR A PROJECT BY ASSIGNING TO EACH ACTIVITY A COST-DURATION 
OPERATING POINT FOR EACH GENERATED SCHE[;\,LE. FOR A GIVEN 
SCHEDULE, ITS COST IS THE LEAST PGSSIBLE FOR THE ASSOCIATED 
PROJECT DURATICN USES 10 TAPES IN GMR OPER SYS 

070ti-ii09G~UYAn G~~ o .. ~,.:. ~ O't~MflCS 

ANALYZER - PROGRAMMER 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC I FY FI LE NUMBER 0704-l 189GMCYA'I 

AUTHORS •• E. JACKS 
B. HARGREAVES 

DIRECT INQUIRIES TO •• 
E. JACKS 

J. CLSZTYN 
c. R. LEWIS 

CATA PROCESSING DEPT. 
GENERAL MOTORS TECH. CENTER 
12 Ml LE ANO MOUND ROAOS 
WARREN, MICHIGAN 

T. THEDOOROFF 

THE DYANA COMPUTING SYSTEM WAS DEVELCPEC TO FACILITATE THE 
STUDY CF A LARGE CLASS OF DYNAMICS PRGBLEMS WHICH ARE 
FREQUENTLY ENCCUNTEREO IN THE WORK OF THE ENGINEER. IN-
CORPORATED INTC CYANA IS THE ABILITY TO CO ANALYTICAL ANC 
PROGRA,.MING WORK WHICH IS REQUIRED IN PRODUCING FCRTRAN 
PROGRAMS FOR THE SCLUTION OF OYNAMICS PRDBLt:~S. AS HE 
ORIGINAL DYANA SYSTEM RECEIVED MORE EXTEt.SIYE USE, THE 
TYPES OF PROBLEMS THAT WERE POSED SO~tTIMES WENT BEYCNC THE 
CLASS CF PROBLEMS "'HICH CYANA WAS DESIGNED TO SOLVE. 
THEREFORE, THE DYANA SYSTEM HAS NOW BEEN MOOIFIEC TO ACCEPT 
HOLONOMIC CONSTRAINTS /EQUATIONS RELATING POSITION 
COORDINATES/ IN THE DESCRIPTION OF A DYNAMICS PROBLEM. THE 
USE OF CONSTRAINTS ALLCWS THE MOTICN CF INDIVIDUAL PCINTS 
IN A DYNAMICS SYSTEM TO BE DESCRIBED BY MORE THAN A SINGLE 
DEGREE OF FREEI;OM. 

REQUESTOR MUST SUBl'IT 4 TAPES FOR BASIC PRO(;RAI' MATERIAL. 

Section B 

070't- ll 93AFFAP F AP ASSEMBLY PROGRAM FOR 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' 1'1 STRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-ll93AFFAP 

AUTHOR ••• MR. P. CHAVY 
4RUE OE MONDOVI 
PAR! S 

DIRECT INQUIRIES TO AUTHOR 

THIS PROGRAM IS WRITTEN CN THE FORTRAN SYSTi:M TAPE. 
IT ASSEMBLES WITH THE 704, 704 ANO 709 PROGRAMS WRITTEN IN 
THE FAP LANGUAGE. CORR. 1226, 1227. CCRR/1267 

REQUESTOR MUST SUBMIT l TAPE FOR BASIC PROGRAM MATERIAL. 

070't-1209RWEX2F FLOATING POINT EXPONENTIAL 
AVAILABLE 4TH QUARTER 1961. 
ORDER FR1'M PROGRAI' CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-l209RhEX2F 

AUTHOR ••• F. WELSH JR. 

DIRECT INQUIRIES TO •• 
RCBERT A BEACH, MGR. 
DATA PROC. ANC OPERATIONS DEPT. 
SPACE TECHNCLCGY LABORATCRIES, INC. 
P. C. BOX 95001 
LCS ANGELES 45, CALIFORNIA 

WITH THE NORMALIZED FLOATING POINT ARGUMENT IN THE 
ACCUMULATOR ANC EXITS WITH THE FLOATING POINT EXPONENTIAL 
IN THE ACCUMULATOR. SPACE REQUIREC 36t3 COMMON. TIMING IS 
2 .19bMS. 

070't-1220NSABC AUTOMATIC COOER• COMPATIBLE 
WITH SAP 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM 0 IS TR I BUT ION CENTER 
SPECIFY FILE NUMBER 0704-1220NSABC 

AUTHCRS •• J. ELLIOTT A.E. GLENNIE 

CIRECT INQUIRIES TO •• 
DIRECTOR 
NATIONAL SECURITY AGENCY 
FORT GEORGE G. MEADE, MARYLAND 
ATTN. MR. JIMMIE M. PORTER, MPRD 

AUTOl'ATIC COOING SYSTEM WHOSE SOURCE LANGUAGE INCLUDES SAP 
CCDING AS WELL AS STATEMENTS IN MATHE .. ATICAL LANGUAGE AND 
ENGLISH. TRANSLATES Al;TOMATIC CODE TO SAP CCDE, WHICH IS 
THEN ASSEMBLED, USING UA SAP. INCLUOES 82 Si,,BRDUTINES ON 
SYSTEM LIBRARY TAPE. AUTOMATIC COCE LANGUTi>E LIKE FORTRAN, 
WITH RESTRICTICN TO SINGLE SUBSCRIPTS. HAt.CLES MMIXEO, 
ARITHMETIC. CCNTAINS CATA PROCESSING PACKAGE. HAS 
MORE GENERAL SUBROUTINE LOGIC. OBJECT PROGRAM ON BINARY 
CARDS WITH SAP LISTING. 

0704-1224UCSCUL SHARE CATALOG UPDATER, 
LISTER, 1401 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-1224UCSCUL 

AUTHCR ••• PAUL TANI 

CIRECT INQUIRIES TO •• 
MR. JAMES T. SCCTT,MANAGER 
ELECTRONIC DATA PROCESSING DEPT. 
UNION CARBI CE CORPORATION 
2 70 PARK AVENUE, 3 7TH FLCOR 
NEW YORK 17, NE h YCRK 

REQUIRES 4K 1401 WITH AOV. PROG., H-L-E, At.u 2 TAPE~ 

PROGRAM CAN PERFGRM FOUR FUNCTIONS. lr UPCAH Tl-t: CATALOG 
FILE ON TAPE WITH INPUT CATALOG CARCS. 2, SEQUcNCE CHECK 
THE INPUT CATALOG CARDS BEFORE UPCATING. 3, LIST THE 
CATALOG BY THE CLASSIFICATION CODE. 4, LIST THE CATALOG 
ITEMS FORM ANY INSTALLATION. IF DESIREC, JUST ThE TITLES 
MAY BE LISTED. CORR/1290 

070't-1231TVTPPR 70't PROGRAM TO GENERATE 1401 
T /P PROG. ON OUTPUT TAPES 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTlCN CtNHR 
SPECIFY FILE NUMBER 0704-1231TVTPPR 

AUTHOR ••• JOHN J. MORGAN 

DIRECT INQUIRIES TO •• 
MARTIN HOCHCCRF 
CHIEF, COMPUTING CEl\TER 
TENNESSEE VALLEY AUTHOR I TY 
CHATTANOOGA, TENNESSEE 

TO MINIMIZE OPERATOR ATTENTION IN 1401 PRINT OPERATION 
FROM 704 OUTPUT TAPE THRCUGH PROGRAMMcC 1401 INSTRUCTIONS 
WRITTEN ON THE TAPE AT THE TIME OF 704 COMPUTATICN. Tl-E 
l'tOl TAPE-TO-PRINT INSTRUCT lGNS PRECEUE ANY CUT PUT 
INFORMATION, ANC THE PRINT CPERATICN RE(,U!RtS ONLY THE 
MOUNTING OF THE TAPE At.C PRESSING THE LCAD UPE BUTTCN. 

070't-1232AAICE't INTEGRATION WITH CONTROLLED 
ERROR 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-l232AAICE4 

AUTHORS •• JAMES A. MILLER ROBERT I'. MILLER 



CONTINUED FROM PRIOR PAGE--

DIRECT INQUIRIES TO •• 
W. B. FRITZ MGR. 
MGR. INFORMATION PROCESSING DEPT 
WESTINGHOUSE ELECTRIC CORP. 
BUSINESS SYSTEMS GIVISIDN 
FRIENDSHIP INTERNATIONAL AIRPORT 
P. O. BCX 1693 
BALTIMORE 3, MARYLANC 

Section B 

AAICE4 IS DESIGNED TO BE USED IN CCNJUNCTIGN WITH AN 
INTEGRATION SUBRGUTINE/AA INTl IF DESIRED/ TC PRCVIDE A 
NUMERICAL SOLUTION OF AN NTH ORDER SY.>TEM OF LINEAR ANC/OR 
NON-LINEAR DIFFERENTIAL EQUATIONS EXPRESSED AS A SYSTEM OF 
N FIRST ORDER EQUATIONS. THE LOCAL ERROR GENERATED BY Tr.E 
NUMERICAL PROCESS IS CONTROLLED BY ADJUSTING THE 
INTEGRATION STEP SIZE BASEC CN THE RELATIVE ERROR AS 
ESTIMATED BY EXTRAPOLATION TO ZERO STEP SIZE. 

0704-1233AAINT1 SECOND, THIRD, ANO FOURTH 
ORDER RUNGE-KUTTA INTEGRATION 

AVAILABLE 4TH QUARTER l9bl. 
ORDER FROM PROGRAM 015lRIBUI ION CENTER 
SPECIFY FILE NUMBER 0704-1233AA INTl 

AUTHORS •• JAMES A. MOLLER ROBERT M. MILLER 

DIRECT INQUIRIES TO •• 
W. B. FRITZ MGR. 
MGR. INFORMATION PROCESSING DEPT 
WESTINGHOUSE ELECTRIC CORP. 
BUSINESS SYSTEMS DIVISICN 
FRIENDSHIP INTERNATIONAL AIRPORT 
P. C. BOX 1693 
BALTIMORE 3, MARYLAND 

AA INTl IS A FORTRAN II SUBROUTINE DESIGNEC TO BE USED IN 
CONJUNCTION WITH AA ICE4 TO PROVIDE A SECOND,THIRD,OR 
FOURTH ORDER RUNGE-KUTTA SOLUTION CF AN NTH ORDER SYSTEM OF 
LINEAR AND/OR NON-LINEAR DIFFERENTIAL EQUATIONS EXPRESSED 
AS A SYSTEM OF N FIRST ORDER EQUATIONS. 

0701t-1234AAWEG2 WEGSTEIN ITERATION 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-1234AAWEG2 

AUTHOR ••• JAMES A. Ml LLER 

DIRECT INQUIRIES TO •• 
W.B.FRIT Z MGR. 
MGR. INFORMATION PRCCESSING DEPT 
WESTINGHOUSE ELECTRIC CORP. 
BLSINESS SYSTEMS DIVISICN 
FRIENDSHIP INTERNATIONAL AIRPORT 
P. O. BOX 1693 
BALTIMORE 3, MARYLAND 

GIVEN AN IMPLICIT EQUAT!CN OF THE FORM X-F/X/,AA wEG2 •ILL 
FIND A VALUE FOR X WHICH WILL PROVIDE A SPECIFIED ACCURACY 
IN EITHER A RELATIVE OR ABSOLUTE SENSt. 

0704-1244ANC001 A GENERAL PROGRAM FOR 
SYSTEMS EVALUATION 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-1244ANC001 

AUTHOR ••• JERALD DICK 

DIRECT INQUIRIES TO •• 
MR. GEORGE ROBINSON 
APPLIED MAThEMATICS DIVISION 
ARGONNE NATIONAL LABORATORY 203-C246 
9700 CASS AVENUE 
ARGONNE, ILLINOIS 

GIVEN A DESCRIPTION OF THE BLOCK DIAGRAM OF A SYSTEM AND 
THE TRANSFER FUNCTIONS OF EACH COMPONt:NT OF THE SYSTEM, 
THIS COMPLETE PROGRAM CO~PUTES THE TRANSFER FUNCTION GF THE 
SYSTEM AND CALCULATES THE ATTENUATICN AND PHASE ANGLE FOR 
GIVEN VALUES OF FREQUENCY. SIMPLE FEEDBACK LCCPS ARE 
PERMITTED IN THE SYSTEM. THE PROGRAM AS SUBMITTED IS 
DESIGNED FCR A 32K MEMORY. 

0704-l264ANE209 A GENERAL PROGRAM FOR LEAST 
SQUARE POLYNOMIAL FITTING 

AVAILABLE lST QUARTER 1962. 
ORDER FROM PROGRAM 01 STRI BUT ION CENTER 
SPECIFY FILE NUMBER 0704-1264ANE209 

AUTHOR ••• BURTON S. GAR BOW 
203-C257 APPLD. MATH. DIV. ARGONNE 
ARGONNE NATL. LAB. 
9700 s. CASS AVE. 
ARGCNNE ILLINOIS 

DIRECT INQUIRIES TO AUTHOR 

FORTRAN DECIMAL INPUT-OUTPUT STRUCTURt BUILT AROUND 
SUBPROGRAM ANE206. DIMENSIONS WHICH CAN BE ALTERED BY 
RECOMPILING ALLOlo 50 CATA POINTS ANC PRO\/IDE FCR UP TO A 
7TH CEGREE FIT. PRO\/ISION FGR POLYNOMIAL EVALUATIONS AT 
UNFITTED PCINTS IS ALSO MADE. 39l'l STCRAGES INCLUDll\G 
SlJBROUTI NES. 

0704-1265ANE210 CHEBYSHEV LINE FIT 
A\/AlLABLt lST QUARTtR 196.'. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-1265ANE210 

AUTHOR ••• BURTON S. GARBOW 

CONT INUEO FRCM PR! OR COLUMN--

DIRECT INQUIRIES TO •• 
MR. GEORGE RCBINSON 
APPLIED MATHEMATICS DIVISION 
ARGONNE NATIONAL LABORATORY 203-C246 
9700 CASS AVENUE 
ARGONNE, ILLINOIS 
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FORTRAN SUBPROGRAM FITS THAT LINE TC A SET OF POINTS 
SUCH THAT THE l'AXIMUM ERROR ON THE SET IS SMALLEST. 221 
LOCATIONS. 

0704-1274RF0100 FORTRAN DECIMAL TO BINARY 
CONYERS ION. 

AVAILABLE lST QUARTER 1962. 
ORDER FROM PRO GR Al' 01 STRI BUTION CENT ER 
SPECIFY FILE NUMBER 0704-1274RF0100 

AUTHOR ••• L.W. LEVIN 

DIRECT INQUIRIES TO •• 
MR. BERNARD TANNENBAUM 
PROGRAMMING TECHNIQUES SECTION 
CCMPUTER PROGRAMMING AND ANALYSIS 
REPUBLIC AVIATICN CCRP. 
FARMINGDALE LCNG ISLAND 
NEW YORK 

READS FROM LOGICAL TAPE 5,CARD IMAGES CCNTAINING DECIMAL, 
OCTAL, AND BCD DATA,LOADING THEIR BINARY REPRESENTATION 
INTO SPECIFIED CORE LOCATIONS. ALL INPUT IS CCDED IN 
FORTRAN TO PROVICE COMPATABILITY Tt1ROLGH RECOMPILATION,WITH 
MONITOR SYSTEM CHANGES. 

0704-1275BSOODC SYSTEM CONTROL PROGRAM 
AVAILABLE lST QUARTER 1962. 
ORDER FROM PROGRAM DIS TR I BUT I ON CENTER 
SPECIFY FILE NUMBER 0704-1275BSOODC 

AUTHOR ••• FRED HOOD 

DIRECT INQUIRIES TO •• 
MR. J. H. •EGSTEIN 
NATIONAL BUREAU OF STANDARDS 
COMPUTATION LABORATORY 
WASHINGTON 25, D. C. 

A SELF-LOADING PROGRAM FROM LIBRARY TAPE 1. THE LIBRARY 
TAPE MAY CONTAIN ANY NUMBER OF SUBJECT PROGRAMS WH!Cf' ARE 
CALLEO AS OESIREC. THE PROGRAM CAN DO THE FOLLOWING / l/ 
LOAD SUBJECT PROGRAMS INTO MEMORY, /2/PRINT REMARKS TO AN 
OPERATCR,/3/KEEP RUNNING TIME FOR INDIVIDUAL PROGRAMS, AND 
/4/INITIATE A CORE DUMP /IF DESIREC/ "HEN USED WITH GKDS2. 

0704-1276BS010C BUILD TREES PROGRAM USING 
MODIFIED MOORE ALGORITHM 

AVAILABLE lST QUARTER 1962. 
ORDER FROM PROGRAI' C!STR!BUT!ON CENTER 
SPECIFY FILE NUMBER 0704-1276BS01DC 

AUTHOR ••• PAUL JENNINGS 

DIRECT INQUIRIES TO •• 
MR. J. H. ioEGSTEIN 
NATIONAL BUREAU OF S TANOARDS 
COMPUTATION LABORATORY 
WASHINGTON 25, D. C. 

THE PROGRAM BUILDS MINIMUM TIME PATHS FROM lJESIGNATED 
NODES TO ALL OTHER NODES OF A NETWCRK. MAXIMUM OF 999 
TREES MAY BE BUILT FOR A GIVEN NETWORK. THIS PROGRAM MUST 
BE USED IN CONJUNCTION WITH CONTROL PRCGRAM BSOODC. INPUT 
IS SINGLE RECORD BINARY NETloORK, OUTPLT IS ONE OR MORE 
REELS OF BINARY TREES OF ONE RECORD PtR TREE FORMAT. BCC 
TREE /PATH/ TIMES ARE CN A TAPE FOR PRINTING. DuPLICATE 
TREE TAPES MAY BE WRITTEN SIMULTANEOU:.LY ANO ALSO TREES MAY 
BE BUILT TWICE AND COMPARED. 

0704-1277BSllOC FORMAT TREES PROGRAM 
AVAILABLE lST QUARTER 1962. 
ORDER FROM PROGRAI' GI STRI BUT ION CENTER 
SPECIFY FILE NUMBER 0704-1277BS11DC 

AUTHOR ••• PAUL JENNINGS 

DIRECT INQUIRIES TO •• 
MR. J. H. WEGSTEIN 
NATIONAL llURtAU OF STANDARDS 
COMPUTATION LABORATCRY 
WASHINGTON 25, o. C. 

THE PROGRAM CONVERTS SELECTED BINARY TREE RtCORDS AS PRO­
DUCED BY THE TREE BUILDING PROGRAM, B:.01cc, INTO A BCD TAPE 
FORMAT SUITABLE FOR OFF-LINE PRINTING. THIS PROGRAM MUST 
BE USED IN CONJUNCT I ON WI TH CONTROL PROGRAI' BSOOCC. 

0704-127BBSTWDC BASIC TAPE WRITER PROGRAM GE 
VERSION 

AVAILABLE lST QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-l278BSTWDC 

AUTHOR ••• G.E. COMPUTER DIV 

CIRECT INQlJIRIES TO •• 
MR. J. H. WEGSTEIN 
NATIONAL BUREAU OF STANDARDS 
COMPUTATION LABORATORY 
WASHINGTON 25, D. C. 
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WRITES BINARY RECORDS ANC FILES ON TAPE FROM ABSOLUTE RCw 
BINARY CARDS. OCTAL AND BINARY CCRRECTICN CARDS MAY BE 
USEIJ. CONTROL OF THE WRITING IS BY CARDS. CHECKSUMS ~AYBE 
WRITTEN AND VERIFIED IF DESIRED. PROGRAI' IS SELF-LOADING 
FRCM CARDS AND OCCUPIES CELLS 0-200 CF CCRE. 

0704-1281RSMSUB LINEAR PROGRAMMING 
SUBROUTINE, FORTRAN CODED 

AVAILABLE lST QUARTER 1962. 
ORDER FROI' PRCGRAM DISTR!eUTICN CENTER 
SPECIFY FILE NUMBER 0704-1281RSHSUB 

AUTHOR ••• R.J. CLASEN 

DIRECT INQUIRIES TO •• 
MR. GEORGE H. HEALY 
NUMERICAL ANALYSIS CEPARTHENT 
THE RAND CORPORATION 
1700 HAIN STREET 
SANTA HCNI CA, CALIFORt;I A 

A FORTRAN SUBROUTINE WHICH SOLVES A LINEAR PROGRAMMING 
PROBLEM FROM DATA SET UP IN MACHINE STORAGE. SUBROUTINE 
ACCEPTS DATA IN TWO-DIMENSIGNAL ARRAY. DIMd•SIONS OF THE 
ARRAY ARE ,SPECIFIED BY THE USER IN THE CALLING SEQUtNCE 
OF THE SUBROUTINE. COMPILES TO 1151 LOCATIONS ON THE 7090. 

0704-1291UHMTR HAO TRAN 
AVAILABLE lST QUARTER 1962. 
ORDER FROM PROGRAI' CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-1291Ul'MTR 

AUTHCR ••• ROBERT F. RCSIN 

DIRECT INQUIRIES TO •• 
MR. BRUCE W. ARDEN 
UNIVERSITY CF MICHIGAN 
COMPUTING CENTER 
NORTH UNIVERSITY BLCG. 
A~N ARBOR, MICHIGAN 

MADTRAN WILL TRANSLATE ANY CCRRECT FORTRAt; II PRGGRAM INTO 
AN EQUIVALENT MAC PROGRAM. IT IS WRITH:N PRIMARILY IN MAD 
WITH A VERY FEW SHORT SUBROUTINES IN ASSEMBLY LA~GUAGE. 
MACTRAN TRANSLATES FORTRAN PROGRAMS AT APPRGXAMETELY 100 
CAROS PER MINUTE ON THE 709, PRODUCING A MAOINPUT DECK Al';D 
A LISTING CF THE RESULTANT PROGRAM. 

REQUESTOR HUST SUBMIT l TAPE FDR BASIC PROGRAM MATERIAL. 

0704-1297RF101 READ JAPE RECORD %VARIABLE 
LENGTH- HI XED HOOE 

AVAILABLE 2ND QUARTER 1962. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-l297RF101 

AuTHOR ••• L!ONEL W. LEVIN 

DIRECT INQUIRIES TC •• 
MR. BERNARD T ANNENBAUH 
PROGRAMMING TECHNIQUES SECTION 
COMPUTER PRCGRAHHING AND ANALYSIS 
REPUBLIC AVIATION CORP. 
FARMINGDALE LONG ISLAND 
NEW YORK 

READS FROM ANY TAPE A ~ARIABLE LENGTh RECORC IN AN 
UNSPECIFIED MOCE. THE CCRRECT MODE OF READING IS 
AUTOMATICALLY SELECTED BY THE ROUTINE. RETURNS INDICATE 
WHETHER THE RECORD WAS BCD, BINARY, END OF FILE CR 

0704-1304B ICHN CHAIN 
AVAILABLE 2ND QUARTER 1962. 
ORDER FROM PROGRAI', DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-l304e!CHN 

AU THO RS •• C. LOLL I L. CALL OLIO 

DIRECT INQUIRIES TO •• 
OR. ARNALDO CHIARINI 
CENTRO 01 CALCOLO DEL L.N.t<.N. 
VIA DEL BORGO, 136 
BCLOGNA, ITALY 

BSS LOADtR HODIFll:C TO CRCAIE GNE OR MORE EINARY TAPES 
BEARING A PROGRAM FURNISHEC BY FORTRAN I I COMPILATION AND 
THAT MAY EXCEED CORE STORAGE DISPC1'1BILITY. SUBROUTINE 
CHAIN IS USED TO CALL IN THE PROGRAM TAPES. REQUIRES 342 
STORAGES. 

0704-1305PE40AN INSTRUCTION ANALYSER FOR 
7040/44 

AVAILABLE 2ND QUARTER 1962. 
ORDER FROM PROGRAI' CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-1305Pt40AN 

AUTHOR ••• ARTHUR J. BONNER 
IBM CORP. 
P.O. BOX 390 
POUGHKEEPSIE N.Y. 

DIRECT INCUIRIES TO AUTHOR 

THE 7040/44 INSTRUCTION ANALYZER IS TC TEST PROGRAMS 
WRITTEN IN SYMBOLIC LANGUAGt: FDR TH 704, 709, AND TH 
7090 FOR COMPATIBILITY TO THE 7040/44 ANC TC SERVE AS AN 
AID IN REVISING THESE PRCGRAMS FOR THE 7040/44. PROGRAMS 
ANALYZED WILL BE ASSEMBLED WITH INCCMPATIBLE INSTRUCTIONS 
FLAGGED. A COUNT BY OPTION OF ALL INSTRUCTICNS 
APPEARING IN THE PROGRAM IS PROVIDED. 

Section B 

0704-l3078CCOHB SETCOH/CGHBOS 
AVAILABLE 2NO QUARTER 1962. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPECIFY FILE !';UMBER 0704-13C7eCCOMB 

AUTHOR ••• ELEANOR S. KRASNOW 
U1'1VERSI TY OF CALIF. COMP. CIR. 
CAMPBELL hALL 
BERKELEY 4 CALIF. 

DIRECT INQUIRIES TG AUTHOR 

A PAIR OF FORTRAN SUBRCUTINES TO EVALUATE AN 
EXPRESSION CONSISTING CF PRODUCTS CF FACTORIALS. EACh 
FACTCRIAL MAY BE RAISED TO AN INTEGER POwER. 

0704-l321BCHOW FORTRAN SUBROUTINE HOW 
AVAILABLE 3RO QUARTER 1962. 
ORDER FROI' PRCGRAM DISTRleUTICN CENTER 
SPECIFY FILE NUMBER 0704-1321BCHOW 

AUTHOR ••• DA\110 MATULA 
CCMPUTER CEH ER LIBRARY 
UN I \I OF CALIFORNIA 
BERKELEY CALIFORNIA 

OIRECT INQUIRIES TO AUTHGR 

PURPOSE-F !NOS EIGENVALUES A1'C EIGENVECTORS CF A REAL 
SYMMETRIC l'ATRIX. METHOC-NON-ITERATl\IE ROUTINES OF 
HOUSEHOULDER, ORTEGA AND WILKENSON •1958-1960• ARE USED. 
SPACE-l,352 CORE LOCATIONS,COMMON IS r.OT DISTURBED. 
ACCURACY-ROOTS 6 DECIMAL DIGITS, \IECTGRS 5 DECIMAL DIGITS 
7 4 TIME-20X20 l MIN., 40X40 2 MIN., 75X75 10 MIN. 
D!HENSICN-VARIABLE DIMENSION INPUT ALLOWS COMPACTNESS 
wlTHCUT RECOMPILATION. 

0704-l322LAERRl ERROR FUNCTION /HASTINGS, P. 
169/ 

AVAILABLE 3RD QUARTER 1962. 
ORDER FRCH PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-1322LAERR1 

AUTHOR ••• ROGER H. MCCRE 
LOS ALAMOS SCIENTIFIC LAB. r 

LOS ALAMOS NEw l'EXICO 

DIRECT INQUIRIES TO AUTHOR 
COMPUTES PHI •X.tl/•2PI•••l/2•1NTEGRAL FROM 0 TO X OF EXP-T 
• •2 OT• r GI VEN X NON-NEGAT I \IE. USES EXPF SUtlROUT INE. TI HI NG 
--XllO, 3.636HS--O LESS X LESS 1/4, 5.532 MS--X GREATER ThAN 
1/4, 5.964MS. STORAGE 79 LOCATIONS. ACCURACY 1.5 IN 7TH 
DECIMAL PLACE. COMPARED WITH FORTRAN SUBRCUTINE ERRORF, 
THIS MEANS ERRl DOUBLES THE ACCURACY AT THE EXPENSE OF 
ABOUT 13 PER CENT HORE COMPUTING TIME. HAT. AVAIL. WIJ,LS, 
S YSFCR, BI-RR, Bl-Rt. 

0704-l323LABVN BIVAHATE NORMAL PROBABILITY 
EVALUATION 

AVAILABLE 3RD QUARTER 1962. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-1323LABVN 

AUTHOR ••• ROGER H. HCCRE 
LOS ALAMOS SCIENTIFIC LAB. 
LCS ALAMOS l'\Eo MEXICO 

DIRECT INCUIRIES TO AUTHOR 
l'\IALUATES THE PRCBALITY THAT A RANDOM OBSERVATION FROM A 
BIVARIATE NORMAL DIST. WITr ARBITRARY MEANS, VARIANCES, 
Ar..D CORRELATIOf\ CCCURS IN ThE UPPER RIG~T QUARTER PLANE. 
CODED IN FORTRAN. REQUIRES FORTRAN SUBRCUTINES ASINF, 
COSF, EXPF, EXP•£, AND SINF. ALSO REl.UIRES C3 LAFERRl FOR 
ERROR FUNCTION EVALUATION. TIMING \IARIES--A~ARAGE TIME 
ABOUT CNE SECOND. 458 LOCATIONS. HAT. AVAIL. WUY~ 
SYS YFOR, BI-RR, Bl-RC. 

0704-l324TVDRTR DATA REARRANGEMENT AND 
TRANSFORMATION 

AVAILABLE 3RO QUARTER 1962. 
ORDER FROM PROGRAI' DI STRI BUT ION CENTER 
SPEC!FY F!LE NIJ~BEft 0704-1'.174TVCRTR 

AUTHOR ••• J. wAYNE VINYARD 

CIRECT INQulRIES TO •• 
MART IN HOCHOCRF 
TVA COMPUTl~G CENTER 
116 OLD POST OFFICE BUILDING 
CHATTANOOGA, TENNESSEE 

F1' II PROGRAM TC REARRANGE ANO/OR TRANSFCRI" CATA FOR lSE Ir-. 
EITHER CARD OR TAPE FORI' IN OTHER PROGRAMS. DATA FIELCS 
HAY BE SHIFTED DR CHANGEC. ADDITICN, SUBTRACTION, 
l"ULTIPLICATION DIVISION, EXPONENTIATION, SINE, CCSINE, LOG 
/BASE El, LOG /BASE 10/, SCALING, AND SCIJARE ROOT MAY Be 
USED TO TRANSFORM ANY FIELC. PROVISION ~ACE WIThlN SRTR TC 
INCLUDE CONTROL CARDS NEEDED FOR NEXT PROGRAM. MAX. GF 99 
~ARIABLES WITH ANY NC. OF OBSERVATICN~ MAY BE HANDLEC. MAX. 
GF 200 TRANSFORl'ATIONS ~ 200 REARRANGtl'ENTS CAN BE MADE 
Cf\; ONE DATA SET. 

0704-l337BCGUTS TO GENERATE GUTTMAN SCALES 
FOR A SET OF ITEMS. 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-1337BCGUTS 

AU THOR ••• E. KRASNOW 
UNIVERSITY OF CALIF. 
CAMPBELL HALL 
BERKELEY 4 CALIF. 
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DIRECT INQUIRIES TO AUTHOR 

TO ASSIGN SCALE SCORES TO THE SUBJECTS BASED ON THE BEST 
OF THE SCALES GENERATED. THE PROGRAM WILL BE MOST USEFl.JL 
TO PSYCHOLOGISTS, POLITICAL SCIENTIST~, AND SOCICLOGISTS. 

REQUESTOR MUST SUBMIT I TAPE FOR BASIC PROGRAM MATERIAL. 

0704-l345PQKWAll DISTRIBUTION-FREE ONE-WAY 
ANALYSIS OF VARIANCE 

AVAILABLE 4TH QUARTER 19b2. 
ORDER FRO~ PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-1345PQKWAV 

AUTHOR ••• N. LAUBSCHER 
CSIR 
P.O. BOX 395 
PRETORIA, SOUTH AFRICA 

DIRECT INQUIRIES TO AUTHOR 

A FORTRAN 11 PROGRAM TO COMPlJTE THE KRUSKAL-ioALLlS DISTRI­
BUTION-FREE STAT IS I IL FOR COMPARING THE MEANS OF K # 20 
SAMPLES. /INCLUDING THE WILCOXON-MANN-WHITNEY STATISTIC 
WHEN K # 2 /. NOT MORE THAN 50 OBSERVATIONS PER SAMPLE. 

0704-1355UMUMMT SOLUTION OF GENERALI ZED 
DISTRIBUTION PROBLEM 

AVAILABLE 4TH QUARTER 19b2. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-1355UMUMMT 

AUTHOR ••• BERNARD A. GALLER 
COMPUTING CENTER 
UNIV. OF MICH. 
1000 N. UNIV. BLDG. 
ANN ARBOR, Ml CH. 

DIRECT INQUIRIES TD AUTHOR 

THE PRO BL EM OF I CF I Al CONCERNS THE ALLOCATION OF SH I PMEN TS 
/ANO, INDIRECTLY, SCHEDULING OF PRODUCTION/ CF ITEMS 
BETWEEN SHIPPING POINTS ANC RECEIVING POINTS SO AS TO 
MINIMIZE TRANSPORTATION COSTS. THE MULTISTAGE ASPECT 
ARISES FROM THE POSSIBILITY OF HAI/ING INTERMEDIATE ASSEMBLY 
OR TRANSFER POINTS BETWEEN THE ORIGIN AND DESTINATION OF 
THE SHIPMENT. 

REQUESTOR MUST SUBMIT l TAPE FOR BASIC PROGRAM MATERIAL. 

0704-13720LSDI SELECTIVE DISSEMINATION OF 
INFORMATION /SOI/ 

AVAILABLE 4TH QUARTER 19b2. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-l3720LSOI 

AUTHCRS •• R. BENJAMIN S. MILLER E. ROWLANC 

DIRECT INQUIRIES TO •• 
R. BENJAMIN 
I BM CORP. 
7220 WISCONSIN AVE. 
BE THESOA, MC. 

THE PURPOSE OF THE S.D.I. SYSTEM IS TC FACILITATE THE 
DISTRIBUTION OF TECHNICAL OCCUMENTS TO THE PEOPLE WHO ARE 
INTERESTED IN RECEIVING THEM. IT IS CESIGNEO FOR USE CN 
THE I BM 7090 COMPO NE NT S RE CU IRED OTHER THAN MIN I MUM 709 ARE 
Ill MAGNETIC CORE MUST BE 32,7b8 WCRCS 121 IBM 1401 NEEDED 
FOR OFF-LINE PRIMING OF TAPE B5 AS IT IS WRITTEN FOR 132 
CHARACTERS/LINE ANO FOR PUNCHING CARDS FROM TAPE B4. 

REQUESTOR MUST SUBMIT I TAPE FOR BASIC PROGRAM MATERIAL. 

0704-1382NCIOSM SIMULATES THE 709 
INPUT /OUTPUT ON THE 7040/44. 

AVAILABLE IST QUARTER 19b3. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-1382NCIOSM 

AUTHCR ••• ALBERT S. FARHA 
NORTH AMERICAN AVIATION 
43CO E. FIFTH AVE. 
DEPT. 92, BLOG. b 
COLUMBUS, OHIO 

CIRECT INQUIRIES TO AUTHOR 

SIMULATES 709 1/0 COMMANDS ON THE 7040/44. IT SIMULATES 
THE FOLLOWING 1/0 COMMANDS - ROS, WRS, RCHA, RCHB, LCHA, 
LCHB, SCH, TCNA, AND TCNB. BECAUSE IT CHANGES ALL 
CHANNtL AS /TAPE OPERATIONS/ TO CHANNEL BS AND CHANNEL 
es IG CHANNEL cs IT ALSO SIMl.JLATES BSR, BSF, wEF, REW, 
TCGA, TCOB 1 TRCA, TRCB, TEFA, TEFB, ANO Ell. 

0704-1383LAERRl ERROR FUNCTION /HASTINGS, P. 
169/ 

AVAILABLE IST QUARTER 19b3. 
ORDER FROM PROGRAM OISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-1383LAERRI 

AUTHOR ••• ROGER H. MCCRE 
LOS ALAMOS SCIENTIFIC LABORATORY 
LCS ALAMOS, N.M. 

DIRECT INQUIRIES TO AUTHOR 

lCMPLTES PHI /X/ EGLALS 21 /Pl/ 1/2 / i~TEGRAL FRC!'i C TC X 
OF EXP - 2 OT/, GIVEN X NON-NEGATIVE. USES EXPF SUBROUTINE. 
TIMING -- x EQUALS o, 3.636 I'S -- 0 LESS x LESS 114, 
5.532 MS -- X GREATER ThAN 1/4, 5.9b4 MS. STCRAGE 7S 
LOCATIOi,s. ACCURACY 1.5 IN 7TH DE:CIMAL PLACE. COl'PAREC 
WITH FCRTRAN SUBROUTINE ERRORF, THIS MEANS ERR! HALVES lhE 
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MAX. ERROR AT THE EXPE~SE GF ABOUT 13 PER CcNT MORE 
co ... PUTING TIME. MAT. AVAIL. WU,LS,SYFGR,Bl-RR,Bl-RC. 
CORR. 1383 

0704-1385ANF202 E IGENllALUES AND EIGENVECTORS 
OF A REAL SYMMETRIC MATRIX 

AVAILABLE IST CUARTER 1%3. 
ORDER FRCM PROGRAI' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-1385ANF202 

AUTHOR ••• BURTON S. GARBOW 
APPLIED MATHEMATICS DIVISION 
ARGCNNE NATIONAL LABCRA TORY 
9700 SOUTH CASS AVENUE 
ARGONNE, I LLI NOi S 

DIRECT INQUIRIES TO AUTHOR 

FORTRAN I I SUBROUTINE FINDS ALL SCALAR SOL UT IONS, L 
/INCLUDING PROPER MULTIPLICITY/, ANO, OPTICNALLY, THE 
ASSOCIATE:D UNIT NORM VECTORS, X, TG T~.E l'ATRIX E~lJATICN 
AX EQUALS LX. REQUIRES 1010 CELLS PLUS vARIABLc COM~ON. 
AX LX. REQUIRES 935 CELLS PLUS VARIABLE COMMON. VOID BY 
1385 

0704-138bANMIOl ALGEBRAIC SORT 
AVAILABLE IST QUARTER 19b3. 
ORDER FROM PROGRAM Cl STRI BUT I CN CENTER 
SPECIFY FILE NUMBER 0704-138bANM101 

AUTHOR ••• BURTON S. GAR BOW 
APPLIED MATHEMATICS DIVISION 
ARGONNE NATIONAL LABORATORY 
9700 SOUTH CASS AVENUE 
ARGCNNE, ILLINOIS 

DIRECT INQUIRIES TO AUTHOR 

FORTRAN SUBROUTINE-TYPE SUBPROGRAM SORTS AN ARRAY OF 
ELEMENTS IN EITHER ASCENDING OR DESCENDING ALGEBRAIC 
ORDER. A LOWER LEVEL SUBPROGRAM l"'CLUCEC ~ERE CAN BE 
USED SEPARATELY TO MERGE TWO ARRAYS. REQUIRES 275 CELLS. 

0704-1387ANE2ll LEAST SQUARE N-DIMENSIONAL 
SPHERE FIT 

AVAILABLE IST QUARTER 19b3. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPEC! FY FI LE NUMBER 0704-1387ANE2ll 

AUTHCR ••• BLRTON S. GARBOw 
APPLIED MATHEMATICS DIVISION 
ARGONNE NATIONAL LABOR A TORY 
9700 SOUTH CASS AVENUE 
ARGONNE, ILLINOIS 

CIRECT INQUIRIES TO AUTHOR 

FORTRAN SUBROUTINE-TYPE SUBPROGRAM, CREATED FOR 
PARTICULAR USE WITH THE GENERAL PROGRAI' ANZ013, VARIABLE 
t-", LT r-'.. I(. ,.., 1 ~IM IL AT I JN I ' i -'- l l I ' [. E f ~ k,... I '. f 
COORDINATES OF THE CENTER OF THE SPHERE /OR CIRCLE IF r.. 
EQUALS 2/ THAT FITS BEST IN THE LEAST SQUARES SENSE TO A 
SET OF POINTS lh N-DIMENSIONAL SPACE. REQUIRES 2244 CELLS 
PLUS ANZ013. 

0704-1388DHR019 NON-LINEAR MULTIPLE 
CORRELATION 

AVAILABLE !ST QUARTER 19b3. 
ORDER FROM PROGRAM DI STRI BUTI ON CENTER 
SPECIFY FILE NUMBER 0704-13B8DHR019 

AUTHOR ••• RCY HARDY 
CALIFORNIA DEPARTMENT OF EMPLOYMENT 
800 CAPITOL AVENUE, 
SACRAMENTO 14, CALIF. 

DIRECT INQUIRIES TO AUTHCR 

COMPUTES LINEAR OR NON-LINEAR MULTIPLE CORRELATIONS TO 
FINO INDEX OF MULTIPLE DETERMINATION, STANCARD ERROR OF 
ESTIMATE AND INDEX OF MULTIPLE CORRELATION. FINDS 
REGRESSION CURVE BY METHOD OF LEAST S~UARES. UP TO 10 
INDEPENOANT VARIABLES IN LOG CR EXP TG PCwER 4 HAS BLILT 
IN BREAK-OFF BREAK-ON ROUTINE USES APROXIMATELY 6000 
LOCATIONS ANO 3 TD 5 TAPE CRIVES. 

0704-1389TOCCCl PROJECT COST CURVE 
COMPUTATION FOR THE IBM 704 

AVAILABLE 4TH QUARTER 19b2. 
ORDER FROM PROGRAM CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0704-l389TOCCC1 

AUTHORS •• H. LERCHS 

DIRECT INQUIRIES TC •• 
H. LERCHS 

C.A. S~.ARDLOW 

IBM SCIENTIFIC CATACENTRE 
bOO EGLINTON AVE. E. 
TORONTO, ONTARIO, CANADA 

CALCULATES COST CURVE AND SELECTED SCHEDULES FOR A GIVEN 
PROJECT IN WHICH EACH ACTIVITY HAS AN ASSOCIATED NCRMAL 
OURATICN AND COST, CRASH DURATICN ANC PENALTY COST. lcSES 
ANY 704 WITH CARC-REAOER, CN-LINE PRINTER, MINIMUM 4 TAPES. 
PROJECT SIZE LIMITED BY 3A PLUS 4N PLUS 1125 LESS THAN CCRE 
STORAGE AVAILABLE, WHER A E~UALS NC. ACTIVITIES, N E~lJALS 
NG. NCuoS IN PRCJECT. PROGRAM wRITTtcN IN 'AP ~~L Fi'RToA .... 
PROVISION MADE FOR INDIRECT COST C~RVt Ar..C RE-RUNS. 

REQUESTGR MUST SUBMll l TAPtc fOR eA'I~ Pt<uuKA~ ~Al cKi~L. 
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070"-13900SCOR3 BLOCK CORRELATION PROGRAM. 
AVAILABLE 4TH QUARTER 1962. 
OROER FROM PRCGRAH DISTRIBUTJCN CENTER 
SPECIFY FILE NUMBER 0704-1390CSCOR3 

AUTHOR ••• RCY F. REEVES 
NUMERICAL COMPUTATION ueCRATORY 
OHIO STATE UNIHRSITY 
1314 KINNEAR ROAO 
CCLUMBUS 12, OHIO 

DIRECT INQUIRIES TO AUTHOR 

THIS PROGRAM IS DESIGNED TC COMPUTE ALL CCRRELATJONS 
BETWEEN TWO BLOCKS OF VAIABLES. THE llLOCKS HAY CVERLAP OR 
COINCIDE. MEANS, STANCARD DEVIATICNS, SUMS, SUMS OF 
SQUARES, SUMS CF PRODUCTS, COVARIANCE~, AND CORRELATIONS 
SQUARED ARE ALSO COMPUTED. THE RESULTS MAY BE PRINTED OR 
PUNCHED. MAXIMUM SIZE OF INPUT DATA IS SIX DECJ~AL CIGITS. 
THE NUMBER OF OBSERVATIONS MUST BE LE~S THAN lOOCO. 

REQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL. 

070~13910SMR02. MULTIPLE REGRESSION ANALYSIS 
PROGRAM. 

AVAILABLE 4TH 'QUARTER 1962. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-l391CSMR02 

AUTHOR ••• OCNALO P. MILLER 

DIRECT INQUIRIES TO •• 
RCY F. REEVES 
NUMERICAL COMPUTATICN LABDRA TORY 
OHIC STATE UNIVERSITY 
1314 KINNEAR ROAD 
CGLUMBUS 12, CHIO 

THIS PROGRAM PERFORMS THE MULTIPLE REGRESSION ANALY:.JS 
UNDER THE HYPOTHESIS Y EQUALS /BO/ PLUS /Bl/ /Xl/ PLUS /B2/ 
/X2/ PLUS ••• PLUS /Bl/ /XI/. THE NUMBER CF INDEPENDENT 
VARIABLES MUST NC!T EXCEED 31. THE NU ... BER OF OBSERVATICNS 
MUST BE LESS THAN 10000. SEVERAL PRCBLENS MAY BE STACKED 
ANO PROCESSED CONSECUTIVELY. THE MAXIMUM INPUT SIZE IS SIX 
DECIMAL DIGITS. 

REQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL. 

070"-13920SCOR" SIMPLE CORRELATION PROGRAM 
AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-13920SCOR4 

AUTHOR ••• DONALD P. MILLER 

DIRECT INQUIRIES TO •• 
RCY F. REEVES 
NUMERICAL COMPUTATICN LABORATORY 
OHIO STATE UNIVERSITY 
1314 Kl NNEAR ROAD 
CCLUNBUS 12, OHIO 

THIS PROGRAM IS DESIGNED TO COMPUTE CGRRELAT IONS BETWEEN 
INDIVIDUAL VARIABLES SELECTED FRON A LARGE BLOCK. MEANS, 
STANDARDS DEVIATIONS, SUMS, SUMS OF Sl.;UARES, SUMS OF 
PRODUCTS, COVARIANCES, ANO CORRELATIONS SQUARED ARE ALSO 
COMPUTED. THE RESULTS MAY BE PRINTED OR PUl'<CHE 0. MAX !MUM 
SIZE OF INPUT CATA IS SIX DECIMAL DIGITS. THE NUMBER OF 
OBSERVATIONS MUST BE LESS THAN 10000. 

REQUESTOR MUST SUBMIT l TAPE FOR BASIC PROGRAM MATERIAL. 

070"-l"OBGSTSMM JASMIN SYSTEM 
AVAILABLE lST QUARTER 1963. 
ORO ER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-l40BGSTSHM 

AUTHORS •• O.G. ARNOLD 

DIRECT INQUIRIES TO •• 
O.G. ARNOLD 

E.M. GURKA 

LST-G DEPT., BLDG. 59-214, 
GENERAL ELECTRIC CO. 
273 NORTH AYE., 
SCHENECTADY 5, N.Y. 

J.E. KING 

A LOAD-ANO-GO COMPILING SYSTEMS FOR BOTH SCIENTIFIC ANC 
DATA PROCESSING TYPE PROGRAMS INCLUCl"G DECISION TABLE 
FAClll TIES. COl'PILING SPEEO UP TC 2000 INSTRUCTIONS 
PER MINUTE. TAS~IN SUPPORT PACKAGE /GS TSMP/ REQUIRED FCR 
COHPl.JTER OPERATION. 

0704-1409GSTSMP TASMIN SUPPORT PACKAGE 
AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-1409GSTSMP 

Al.JTHORS •• D.G. ARNOLD 

CIRECT INQLIRIES TO •• 
D.G. ARNOLD 

E.M. GURKA 

LST-G DEPT., BLOG. 59-214 
GENERAL ELECTRIC CO. 
273 NORTH AYE. 
SCHENECTADY 5, N.Y. 

J.E. KING 

A GRCUP OF SERVICE ROUT INES REQUIRED FOR OPtRAT ING H.E 
TASMIN SYSTEM /GS TSMN/ AS UTHER A SINGLE OR MULTI-JOB 
PROCESSOR OF SCURCE PROGRAMS. 

070,,-1428DP2135 LEAST SQUARES ESTIMATION OF 
NONU NEAR PARAMETERS 

AVAILABLE 2ND QUARTER 1963. 

Section B 

CCNTINLcD FRCM PRIOR CGLUM~--
ORDER FROM PROGRH CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-l42BOP2135 

AUTHCR ••• T. BAU~EJSTER,111 O. W. MARQUARDT 

OJRECT INQUIRIES TO •• 
O. W. HARQUARCT 
ENGINEERING DEPT. 
E. J. DUPCNT CE NEMOURS & CO., Jt;C. 
oJLMINGTDN, DELAWARE 

F GR TRAN PRO GR Al' EMPLOYS MAX I MUM NE I GHBCRHOOD METHOD 0 F 
I TE RAT ION TD FIND LEAST SQUARES VALUE~ CF PARAMEHRS IN A 
NONLINEAR MODEL. OPTJCNS TD USE ANALYTIC OR i:STJMATED 
DERIVATIVES AND TD PLOT CBSERVEO AllC PREDICTED CURVES. 
BOTH CCNVENTIONAL AND SUPPORT PLANE CONFIDENCE LIMITS ARE 
PROVIDED, ALSO l'<GNLINEAR LIMITS, CCRRt:LAT ICN MATRIX, ETC. 
USER MUST SUPPLY DATA, INITIAL GUESSES AND FORTRAN CCCJNG 
FOR MOCEL. 

070"-1505RP1228 FORTRAN II 
AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-1505RP1228 

AUTHORS •• HR. CARL M. BENNETT 
U.S. NAVY MINE DEFENSE LAB. 
PANAMA CITY, FLCRICA 

DIRECT INQUIRIES TD AUTHOR 

TD FINO THE NORMALIZED LAG PRODUCTS /PREWHITENEO/, AND POWER AND 
/DR CROSS POWER SPECTRA OF STATIONARY TIME SERIES, ALLOWING FOR 
TRENC ELIMINATION BY REGRESSION OF LEAST SQUARES. SPECTRAL 
ESTIMATES USING PARZEN/S FILTER, l.E.,LAG WINDOW. UNITS 
CON\/ERSION ANO PREWHITENING CORRECTIONS AND ALLOWING FOR TWO 
MODES CF OPERATION, NAMELY- POWER SPECTRUM OF A SINGLE TIMt 
SERIES AND THEIR CROSS SPECTRUM 
BK CORE FOR PRCGRAM AND DATA, 3 TAPES REQUIRED. 

070~1555ACOEP1 ANALOG SIMULATOR 
AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAI' OISTRIBUTICN CENTER 
SPEC JFY FILE NUMBER 070,,-1555ACOEP1 

AUTHOR ••• J.R. HURLEY 
ALLIS CHALMERS 
P.O. BOX 512 
HJ LWAUKEE, WISCONSIN 

DIRECT INQUIRIES TO AUTHOR 

TO SIMULATE THE ACTIONS OF AN ELECTRONIC DIFFERENTIAL ANALYZER 
ON THE IBM 70,,. REQUIRES PROGRAMS NYINPL AND NYOUTL JN CORE AT 
OCTAL LOCATIONS 125 ANC 1166, RESPECTIVELY. REQUIRES BK CORE, 
NO ORUM. A 4H< ORDER RUNGE-KUTT A NUMERICAL INTEGRATION METHGC IS 
EMPLOYED. ACCURACY DEPENDS CN SELECTION OF INCREMENT SIZE BY 
USER. DEPJ RE,UIRES NUMERICAL CONSTANTS ANC A DESCRIPTION OF THE 
INTERCONNECTIONS BETWEEN HYPOTHETICAL ANALOG COMPUTING 
COMPCNENTS. THE PREPARATION OF THIS DATA IS DETAILED IN THE 
COMPLETE WRITE-UP. MACHINE LANGUAGE-SAP. 

070"-1580ANL107 PEST ASSEMBLER 
AVAILABLE lST QUARTER 1964. 
ORO ER FROM PROGRAM CI STR I BUTI ON CENTER 
SPEC I FY FI LE NUMBER 070,,-1580ANL101 

AUTHOR ••• NANCY CLARK 
ARGONNE NAT I CNAL LAB 
APPLIED MATHEMATICS DIVISION 
ARGONNE, ILLINOJS 

DIRECT INQUIRIES TO AUTHOR 

THE 704 PEST ASSEMBLER WAS WRITTEN TD ASSEMBLE PEST CODED IBM 
1401 PROGRAMS CN THE 704. THE 704 PEST ASStMBLER JS A 
MODIFICATJGN OF PHILLIP PETROLEUMS Ll•PP PEST /DISTRIBUTION 961/ 
WHICH WAS WRITTEN FOR THE 709-90. THE PEST CODING SYSTEM IS 
IDENTICAL TO THAT OF PP PEST. PART I OF THE PP PEST oRITEUP 
PERTAINS TD THE CODING SYSHM ANO IS ALSC COMPLETELY PERTINE1H 
TO THE 704 VERSION. PART II OF THE PP PEST WRITEUP COVERS 
PARTICULARS ANO OPERATING INSTRUCTIONS. MUCH OF THIS PORTIO" 
OF THE WRITEUP HAS BEEN CHANGED- TlcESt: CHANGES WILL BE NOTEC 
UNDER USAGE. USAGE THE 704 PEST ASSEMBLER IS WRITTFN IN FAP AND 
ASSEMBLED WITH AFFAP. IN USING THIS ASSEMBLER THE ASSEMBLER 
RELOCATABLE COLUMN BINARY DECK MAY BE LOADED FROM TAPE IN THE 
SAHE HANNER AS A FORTRAN ROUTINE FOLLOWED BY ITS DATA /IN THIS 
CASE PEST LANGUAGE SYMBOLIC CARDS TO BE ASStoMBLEC/. 

REQUESTOR MUST SUBMIT CNE RtEL OF l'AGl'<ETIC TAPE FOR BASIC PRCGRAM 
MATERIAL 

070"-3007GZPERT PERT PROGRAM -EVENT 
ORIENTEO-

AVAl LABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0704-3007GZPERT 

AUTHORS •• B. YOUKER O. T. OLIVEIRA 

DIRECT lllQUJRIES TO •• 
DIANA T. OLIVEIRA 
GENERAL ELECTRIC ORDNANCE DEPT. 
Et;GINEERING ANALYSIS & COHPUTATJCNS 
CP 1 - ROOM 1063 
PITTSFIELD, MASS. 

PROGRAI' EVALUATION ANO REVIEW TECHNIQUE METHCD FOR 
SCHEDULING ANO PROGRAMMING RESEARCH ANC CEVELOPHENT 
PROJECTS TO ACCDl'PLISH PROJECT OBJECTIVES ON TIME. 
MACHINE LANGUAGE TASMJN. 



0704-3008GZSORT PERT SORT PROGRAM 
AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM OISTRIBUTJGN CENTER 
SPECIFY FILE NUMBER 0704-3008GZSORT 

AUTHORS •• B. YOUKER O. T. OLIVEIRA 

DIRECT INQUIRIES TO •• 
DIANA T. OLIVEIRA 
GENERAL ELECTRIC DRCNANCE DEPT. 
ENGINEERING ANALYSIS & COMPUTATIONS 
OPl- ROOM 1063 
PITTSFIELD, MASS. 

FINAL OUTPUT TAPE FROM 704 PERT PRCGRAM IS SORTEC TO 
GENERATE THREE REPORTS IDENTICAL IN FORMAT, EACH A 
DIFFERENT SORT- A- EVENT, B- SLACK, TE MINOR, C- TE-
EXPECTEO DATE. MACHING LANGUAGE SAP. 

0709 
0709--0388GS7109 BASIC 709 1/0 COlllVERSION 
SUBROUTINES 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-0388GS7l09 

AUTHOR ••• JANE E. KING 

DIRECT INQUIRIES TO •• 
MR. HARRY N. CANTRE LL 
LARGE STEAM TURBINE-GEN. DEPT. ~9-.244 
GENERAL ELECTRIC COMPANY 
SCHENECTADY, NEW YORK 

Section B 

A SET OF BASIC INPUT ANC OUTPUT CONVERSION SUBROUTINES FOR 
USE MITH THE 709. THE TWO GROUPS CF SUB RO LT INES ARE 
INTER-RELATED A~GNG THEMSELVES ANO USt: A CDMl'ON 
COMMUNICATION REGION. THE ACTUAL COOING HAS NOT BEEN 
DISTRIBUTED. SPECIFICATIONS ARE BY THE 709 SYSTEMS 
COMMITTEE. 

0709-0502RLTC09 TAPE COMPARE FOR THE 709 
AVAILABLE 2NO QUARTER 1963. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPEC! FY FI LE NUMBER 0709-0502RLTC09 

AUTHOR ••• J.L. KOORY 

DIRECT INQUIRIES TO •• 
MR. JOHN A. JORDAN 
7090 COMPUTING ANO PROGRAMMING BRANCH 
SYSTEM DEVELOPMENT CORPORATION 
2500 COLORADO AVENUE 
SANTA MONICA, CALI FGRN IA 

TO COMPARE TAPES BY Flu:s /l<ORO BY WORC/. l. COMPARES TAPES 
A6 TO TAPE B6. 2. REQUIRES SHARE BOARD IN ON-LINE PRINTER. 
3. RcCORDS LONGE'R THAN 10000 lOTH •ILL NOT BE PROCESSED 
PROPERLY. 4. TC9 WILL READ ONLY CNE Ill CGl'<TROL CAR(;. 5. fHL 

CONTROL CARO MUST FOLLOW THE Bl NARY TRANSFER CARD. A. CHECKS 
FOR THE SAME NUMBER OF WORDS IN THE RECORDS. B. CHECKS WORD FOR 
WORD, BY SUBTRACTIGN. C. CHECKS FOR THE SAME NUMBER OF RECORCS 
IN THE FILES. 

0709--0536SE09AP ASSEMBLY PROGRAM 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY F !LE NUMBER 0709-0536SE09AP 

AUTHOR ••• MR. S. CASHTON 
SYLVANIA ELECTRCNIC SYSTEMS 
DIV. OF SYLVAr.IA ELECTRIC PROO. INC. 
COMPUTER OPERATIONS 
NEEDHAM OPERATICNS 
189 B STREET 
NEEDHAM 94, MASSACHUSETTS 

DIRECT INQUIRIES TO AUTHOR 

THE TAPE WRITING ROUTINE 
THE CONTROL RECORD FOR ffE FIRST PASS THE FIRST PASS 
THE CONTROL RECORD FOR THE SECOND PASS THE SECOND PASS 
THE CALL CARO FOR THE ASSEMBLER 

0709-0563SE9LRL RELOCATING BINARY LOADER, 
LOWER 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DI STRI BUT !CN CENTER 
SPEC !FY F !LE NUMBER 0709-C563SE9LRL 

AUTHDR ••• PAUL HANNAH 

DIRECT INQUIRIES TO •• 
MR. S. CASHTON 
SYLVANIA ELECTRONIC SYSTEMS 
DIV. OF SYLVANIA ELECTRIC PROD. INC. 
CCMPUTER OPERATIONS 
NEEDHAM OPE RAT I DNS 
189 B STREET 
NEEDHAM 94, MASSACHUSETTS 

LOADS INTO CORE MEMORY INFORMATION FROM ABSOLUTE AND 
RELOCATABLE BINARY DATA CARCS, CORRECT!CN-TRA.~SFER CARCS, 
AND ORIGIN TABLE CARDS. ONLY THE CATA CARDS WILL BE 
CHECK-SUMMED. CORRECT IONS MAY BE UP-CA TED Ai'<O UP-CAT ING 
WILL CONTINUE EVEN THOlJGH A PREVIOUS INSIRULTICI'< hA$ BEE"' 
IGNORED. SELF LOADS INTO 0-334 OCTAL LOCATIONS. 

0709-0563SE9RBL RELOCATABLE BINARY LOADER 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC !FY F !LE NUMBER 0709-0563SE9RBL 

AUTHOR ••• PAUL HANNAH 

DIRECT INOUIRIES TO •• 
MR. S. CASHTON 
SYLVANIA ELECTRCNIC SYSTEMS 
DIV. OF SYLVANIA ELECTRIC PROO. INI.-. 
CCMPUT!'R OPERATIONS 
NEEDHAM OPE RAT IONS 
189 B ~TREET 
NEEDHAM 94, MASSACHUSETTS 
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CONTINUED FROM PRIOR CCLUMN--

LOADS AND CHECKS STANDARD SHARE ABSOLUH ANC RELOCATABLE 
CARDS. WILL NOT ACCEPT SHARE CORRECTION OR SHARE 
CORRECTION-TRANSFER CARDS. SELF LCADS INTO C-170 DC TAL 
LOCA TIDNS. 

0709--0563SE9URL RELOCATING BINARY LOADER, 
UPPER 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-0563SE9URL 

AUTHOR ••• PAUL HANNAH 

DIRECT INQUIRIES TO •• 
MR. S. CASHTON 
SYLVANIA ELECTRCNIC SYSTEMS 
DIV. OF SYLVANIA ELECTRIC PROO. INC. 
COMPUTER OPERATIONS 
NEEDHAM OPERATIONS 
189 B STREET 
NEEDHAM 94, MASSACHUSETTS 

LOADS INTO CORE MEMORY INFCRMAT ION FROM ABSOLUTE AND 
RELOCATABLE BINARY DATA CAROS, CORRECTION-TRANSFER CARDS, 
AND ORIGIN TABLE CARDS. ONLY THE CATA CARDS WILL BE 
CHECK-SUMMED. CORRECTIONS MAY BE UP-DATED AND UP-DATING 
WILL CONTINUE EVEN THOUGH A PREVIOUS INSTRUCTION HAS BEEN 
IGNORED. SELF LOADS INTO LOCATIONS 77452-77777 OCTAL PLUS 
O, 1,2 USCD TO BOOT STRAP IN. 

0709--0569SE90U2 A GENERAL OUTPUT PROGRAM 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA~ DISTRIBUTIOr. CENTER 
SPEC! FY FI LE NUMBER 0709-0569SE90U2 

AUTHOR ••• ROGER MCDOWELL 

DIRECT INQUIRIES TO •• 
MR. S. CASHTON 
SYLVANIA ELECTRONIC SYSTEMS 
DIV. OF SYLVANIA ELECTRIC PROD. INC. 
CCMPUTER OPERATIONS 
NEEDHAM OPERA Tl CNS 
189 B. STREET 
NEEDHAM 94, MASSACHUSETTS 

TO SET UP AND PRINT ONE LINE-72 OR 120 COLUMl'<S-OR TO 
OUTPUT A COMPLETE LINE TO A SPECIFIED TAPE, CR BCTH. ANY 
DESIRED FORMAT MAY BE USED AND CONVERSIONS FROM FLOATING 
BINARY TO FIXED DECIMAL, FLOATING BINARY TO FLOATING 
DECIMAL OR FIXED BINARY TO FIXED DECIMAL ARE MADE AS 
INDICATED. OUTPUT IN HOLLERITH ANO OCTAL CAN ALSO BE DOr.E. 
LOCATIONS TO BE OUTPUT MAY BE INDEXED IF DESIRED. THE 
SHARE 2 BOARD IS USED FOR ON-LINE CUT PUT. 

0709-0605WDCTS CARD TO TAPE SIMULATOR 
AVAILABLE 4TH l;UARTER 1961. 
ORDER FRCM PRDGRO DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-0605WDCTS 

AUTHORS •• O. P. MOORE D. E. FERGUSON 

DIRECT INQUIRIES TO •• 
SHARE REPRESENTATIVE WO 
WDPC UCLA 
LOS ANGELES 24, CALIF. 

714 SIMULATOR. READS HOLLERITH OR CCLUMN BINARY FROM 
CHANNEL A CARO REACER AND WRITES BCD GR BINARY RECORDS ON 
TAPE. TAPE ADDRESS GIVEN IN KEYS AND KEYS CCNTRCL 
REW IND I NG BEFORE AND AFTER. INSERTS PROPER LDDK-AHE AD 
WORDS. RUNS AT CARD REAC SPEED FOR Ar.Y TAPE. CONTRCL 
CARDS TO INSERT END OF FILES ANO TC SIMULATE CLEAR LOAD 
CARDS. 

0709-0633WDCRD BUFFERED CARO-INPUT 
SUBROUTINE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC! FY F !LE NUMBER 0709-0633WDCRD 

AUTHOR ••• D. P. MOORE 

DIRECT INQUIRIES TO •• 
SHARE REPRESENTATIVE •W 
WOPC UCLA 
LOS ANGELES 24 CALIF. 

READS HOLLERITH CARCS AND TRANSLATES TO BCD. CHECKS FOR 
ILLEGAL PUNCHES. 

0709--0651WDTPS TAPE TO PRINTER/PUNCH 
SIMULATOR 

AVAILABLE 4TH QUARTER 1961. 
ORDER FRCM PROGRA~ DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-0651WOTPS 

AUTHOR ••• D. P. MOORE 

DIRECT INQUIRIES TO •• 
SHARE REPRESENTATIVE WD 
WOPC UCLA 
LOS ANGELES 24, CALIF. 

SIMlJLATES 717 PRINTER w!TH ECHO CHECKING ANO OPTIONAL 
PROGRAM CARRIAGE CGNTROL. ALSO SIMULATES 722 PUl'<Lh FOR BCD 
DATA. 

0709-0709NUCL0l APWRC-SYNFAR 
AVAILABLE lST QUARTER 1962. 
ORDER FRO~ PROGRAM DISTRIBUTICN CENTER 
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CONTINUED FRCM PRIOR PAGE--
SPEC I FY FI LE NUMBER 0709-0709NUCLO 1 

AUTHOR ••• D. H. FR ECER I CK 
MAIL # 820 
MARTIN CO., NUCLEAR DIV. 
BALTIMORE, MARYLAND 

DIRECT INQUIRIES TO AUTHOR 

ThlS CCDE DOES A SYNTHESIS COMPUTATICN CF ThE STATIC FL~X 

ANO REACTIVITY, GR OF THE STABLE PERIGO AND CORRESPGNC!NG 
FLUX SHAPE. IN XY OR RZ GEOl"ETRY. A DIRECT CCMPUTATIC~ CF 
ThE SAl"E QUANTITIES IS MAOE IN ONE-DIMENSICNAL SPhciUCAL 
GEOMETRY. IT IS ASSUMEC, IN HIO-Oll"t:NSICNAL ~ROBLEl"S, THAT 
THE FLUX IS SEPARABLE IN THt TWO PERPtNOICULAR CIRECTIONS. 
ONE-DIMENSIONAL CALCULATIONS ARE CARRIEC CUT ALTERNATtLY IN 
EACH DIRECTION, AND ARE COUPLED THROUGH Liff-ARGY OEPEl.CtNT 
BUCKLINGS. A 32K MEMORY WITH TEN TAPE UNITS. FOR TRANSPORT 
CALCULATIONS, hC OR THREE GROUPS MAY BE USt'D, ANC P TO ThE 
SUB 1, S TO THE SUB 2, S TC THE SUB 6, S TC THE SUB 8, A~C 

S TO THE SUB 16 CALCULATIONS MAY BE MACE. ThE S TO THE SUB 
16 CALCULATION MAY NOT BE DONE IN CYLINDRICAL GECMETRY. UP 
TO 199 SPACE ll'<TERVALS IN EACH DIRECTION. 12 MINUTES ON THE 
709 FOR 3 PASSES ON A RIGHT-CIRCULAR CYLINCtR WITh 
HOMOGENEOUS CORE ANO REFLECTOR. 

REQUESTOR 'MUST SUBMIT 1 TAPE TO OBTAIN BASIC PROGRAM 
MATERIAL. 

0709-0709RWTML TWO MACHINE LOADER 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROI' PROGRAM DISTRIBUTION CENTER 
SPEC !FY FILE NUMBER 0709-C709RWTML 

AUTHOR ••• T .G. SANBOR"' 

DIRECT INQUIRIES TO •• 
ROBERT A BEACH, MGR. 
DATA PROC. AND OPERATIONS DEPT. 
SPACE TECHNOLOGY LABORATORIES, INC. 
P. O. BOX 95001 
LOS ANGELES 45, CALIFORNIA 

WILL LOAD RWO-BINARY CARCS AS PRODUCEC BY SAP ANC 9AP, 
LOGICAL OCTAL CARDS, AND BINARY TRANSFER CARDS, ON EIT~ER 

THE 704 OR 709. CORR./741 

0709-0BOBGDRCCl SELF-LOADING ROW BINARY TO 
COLUMN BINARY CONVERTER 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-08GBGORCC1 

AUTHOR ••• ROBERT SHEPARDSON 

DIRECT INQUIRIES TO •• 
MR. HAYDEN E. WILLIAMS, MANAGER 
DATA PROCESSING OPERATIC1'S 
HEAVY MILITARY ELECTRCNIC EQPMT. CEPT 
GENERAL ELECTRIC COMPANY 
ELECTRONICS GIVISION 
BLDG. 1, RM. 7, COURT ST. PLANT 
S YR A CU SE, NE o YORK 
ATTN-MR. R. M. BROWN 

THIS IS A ONE CARD SELF-LOADING PRCGRAM •HICH WILL READ 
FORTRAN TYPE RCW BINARY CARCS ON-LINE AT FULL SPEED AND CONVERT 
TO COLUMN BINARY FOR OFF-LINE PUNCHING. A NEw CHECKSUM IS 

Section B 

0709-0887PPTOAC TAPE DUPLICATE ANO COMPARE 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-C887PPTDAC 

AUTHOR ••• JJMMIE J. JONES 

DIRECT INCLIRIES TO •• 
MR. G. R. TAIT 
CCMPUTER METHODS ANC PROCEDURE 
CCMPUTING DEPARTMENT 
PhlLLIPS PETRCLEUM COl"PANY 
BARTLESVILLE, OKLAHOMA 

THE PURPOSE OF THIS ROUTINE IS--/1/ TC MCVE RECORDS ANC/OR 
FILES CF BINARY ANC/OR BCD INFORMATION FROI" ANY TAPc OR 
TAPES ON CHANNEL A TO ANY TAPE OR TAPES c"' CHANNEL B, ANC 
121 TO COMPARE ANY NUMBER OF RECORDS ANC/OR FILES OF BINARY 
AND/CR BCD INFOR~ATICN FROM ANY TAPE CR TAPES ON CHANNEL A 
~d TH ANY TAPE OR TAPES ON ChANNEL B. 

0709-0892RWLN3F FLOATING-POINT 709 NATURAL 
LOGARITHM SUBROUTINE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-0892R•LN3F 

AUTnCR ••• F.F. WELSH jR 

DIRECT INQUIRIES TO •• 
RCBERT A BEACH, MGR. 
DATA PROC. AND OPERATIONS DEPT. 
SPACE TECHNCLCGY LABORATCRIES, INC. 
P. 0. BCX 95001 
LCS ANGELES 45, CALIFORNIA 

TO CCMPUTE THE NATURAL LOGARITHM OF A NORMALIZED 
FLOAT I NG-PC! NT NUMBER CORR/ 1166 

0709-0893RWAF 3F FLOAT I NG-POINT ARCFUNCT ION 
SUBROUTINE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTRIBUTICN CENTER 
SPEC I FY FI LE NUMBER 0709-0893RWAF3F 

AUTHOR ••• F.F. wELSH JR 

DIRECT INQUIRIES TO •• 
ROBERT A BEACH, MGR. 
DATA PROC. AND OPERATIONS DEPT. 
SPACE TECHNOLOGY LABORATORIES, INC. 
P. C. BOX 95001 
LOS ANGELES 45, CALIFORNIA 

TO COMPUTE THE ARCS IN AND ARCCOS /OR ARC TAN AND AR CC CT I 
OF A NCRMALIZED FLOATING-POINT NUMBER CORR.983 

0709-0923RWMA4F ARDC ATMOSPHERE OF 1959 
AVAILABLE 4TH QUARTER 1961. 
ORDER FRCM PROGRA~ DI STRI BUT ION CE NT ER 
SPECIFY FILE NUMBER 0709-0923RWMA4F 

AUTHOR ••• A.J. DA COSTA 

DIRECT INQUIRIES TO •• 
ROBERT A BEACH, MGR. 

COMPUTED. REQUIRES 709 WITH ON-LINE lARD READER ANC 1 TAPE UNIT. 
DATA PROC. AND OPERATIONS DEPT. 
SPACE TECHNOLOGY LABORATORIES, INC. 
P. C. BOX 95CC1 

0709-0B24LLFLCA FLOW CHART ANALYSIS BY 
BOOLEAN MATRIX MANIPULATION 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM GI S TR I BUT I CN CENTER 
SPECIFY FILE NUMBER 0709-0824LLFLCA 

AuTHORS •• JANE HEART DAVID RIENER 

DIRECT INQUIRIES TO •• 
MR. JAMES J. FITZGERALD 
MASSACHUSETTS INST! TUTE OF TECHNOLOGY 
LINCOLN LABCRATORY 
LEXINGTON 73, MASSACHUSETTS 

Utltl.fS ERRORS IN CONNECTIVITY OF FlCloi ChARTS UP TO 5DO 
BOXES BY TREATING A FLCW CHART AS A BOOLEAN l"ATRIX. •Ill 
ALSO DETERMINE SUBPROGRAl'S IN THE FLO~ CHART IF INFORMATION 
ABOUT DATA FLOW IS GIVEN. PRINTS COMPLETE LIST CF l~PGTS 

ANO LUTPUTS OF ANY SPECIFIED BOX. PRCGRAM ShOULC ALSO BE 
USEFUL FOR NEToORK ANALYSIS AND OTHER PROBLEl'S INVOLVING 
BOOLEAN MATRIX MANIPULATIO~. 

0709-0860RWCF LEAST SQUARES CURVE-FITTING 
ROUTINE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-0860RWCF 

AUTHOR ••• L.C. STOLLER 

DIRECT INQUIRIES TO •• 
ROBERT A BEACH, MGR. 
DATA PROC. ANC OPE RAT IONS DEPT. 
SPACE TECHNCLOGY LABORATORIES, INC. 
P. C. BOX 950Cl 
LCS ANGELES 45, CALIFORNIA 

USING ORTHGGCNAL POLYNOMIALS 704-709 FCRTRAN FAP 
STATISTICAL VALUES INDICATING RELIABILITY OF ThE 
DERIVATIVES ARE PRClllDED. •EIGHTS CHER THM CNE MAY BE 
OPTIONALLY PRCVIGEO. THE ~INIMAZATION MAY BE OPTIONALLY 
CONSTRAINEC TO FCRCE UP TC SEVEN OF ThE LCw-CRDER 
COEFFICIENTS TO YANISH. 427 CELLS PRCGRAM PLUS 
TEMPCRAT I ES. CGRR/ 920 

LGS ANGELES 45, CALIFOR"'IA 

TC APPROXIMATE THt DENSITY, PRESS~Rtr TEMPERATURE ANC 
SPEED CF SOUND OF ANY ALTITUDE IN THE GIVEN RANGE 

0709-0924RwMA5F ARDC MODEL ATMOSPHERE OF 
1959 

AVAILABLE 4TH QUARTER 1961. 
ORDER FRO~· PRCGRAM DISTRIEUTICN CENTER 
SPECIFY FILE NUMBER 0709-C924RwMA5F 

AUTHOR ••• A.J. DA COSTA 

D!RECT H!QU!R!ES re .... 
ROBERT A BEACh, MGR. 
DATA PROC. ANO CPERATIONS DEPT. 
SPACE TECHNOLCGY LABORATORIES, INC. 
P. G. BOX 95001 
LOS ANGELES 45, CALIFORNIA 

TO APPROXIMATE THE DENSITY, PRESSURE. TEMPERATURE A!',C 
SPEED OF SOUND OF ANY ALTITUDE IN THE GIVEN RANGE. 
CCRR/ 1091 

0709-0927MAPOL Y ROOTS OF POLYNOMIAL WITH 
REAL COEFFICIENTS 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-0927MAPOLY 

AUTHOR ••• R. C. AUBUCHON 

DIRECT l"'QUIRIES TO •• 
MRS. JUNE hATSON 
SCIENTIFIC CATA PROCESSING , DEPT. 73 
MCDCNNELL AUTOMATIC"' CENTER 
P.C. BOX 516 
ST. LOUIS 66, MISSOLRI 

SINGLE PRECISICN FLOATING PCINT COMPLTATICI> FOR ThE REAL 
AND COMPLEX RCOTS OF A REAL POL no~IAL BY Nd1TCN-RAPHSCN 
OR MCDIFIED BAIRSTOW METHOC. STORAGE 389&31~C7 PLUS 5 
CCMMCN 



0709-0933NOANAV GENERAL PURPOSE ANALYSIS OF 
VARIANCE PROGRAM 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTRIBUTION CENTER 
SPEC I FY FI LE NUMBER 0709-0933NOANA V 

AUTHOR ••• R.S. GARONER 

DIRECT INQUIRIES TO •• 
MR. ROBERT H. BRACKEN 
DATA COMPUTATION BRANCH 
CODE 3037• MICHELSON LABORATORY 
NAVAL ORONAl'<CE TEST STATION 
CHINA LAKE 9 CALIFORNIA 

PROGRAM TO CARRY OUT ANALYSIS OF VARIANCE OF ANY DESIGN OF 
NO MORE THAN 8 FACTORS OR 2000 DATA FOR WHICH A VALIC 
ANALYSIS EXISTS 

0709-C934NOLSQ A LEAST SQUARES ITERATION 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DI STRI BUTICN CENTER 
SPEC !FY FILE NUMBER 0709-0934NOLSQ 

AUTHOR ••• R.S. GARONER 

DIRECT INQUIRIES TO •• 
MR. ROBERT H. BRACKEN 
OAT A COMPUTATION BRANCH 
CODE 3037• MICHELSON LABORATORY 
NAVAL ORDNANCE TEST STATION 
CH I NA LAKE• CALIFORNIA 

SUBROUTINE TO CARRY OUT AN ITERATIVE LEAST SQUARES FIT OR 
MINIMIZATION OF A MORE GENERAL FUNCTION OF SEVERAL 
VARIABLES WORKING ENTIRELY IN TERMS Of FUNCTION VALlJES 

0709-0936LLMMIP MATRIX MANIPULATING 
INTERPRETIVE PROGRAM FOR THE 709 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA~ DISTRIBUTION CENTER 
SPEC! FY FILE NUMBER 0709-093bLLMMI P 

AUTHOR ••• G. W. ARMERDING 

01 RECT INQUIRIES TO •• 
MR. JAMES J. FIT ZGERALO 
MASSACHUSETTS INST! TUTE OF TECHNOLOGY 
LINCOLN LA BORA TORY 
LEXINGTON 73, MASSACHUSETTS 

THIS ABSTRACTION IS A GENERAL PURPGSE INTERPRETIVE PROGRAM 
FOR SOLVING MATRIX EQUATIONS ANO FOR PERFORMING OPERATIONS 
ON MATRICES ANC VECTORS. INSTRUCTIONS ARE READ IN LL ,.MIP 
LANGUAGE ANO THE INDICATED OPERATICNS ARE PERFORl'ED CN 
MATRICES ANO VECTORS READ FROM DATA CARDS. CORR. 987 
CORR 1139 

0709-0949WDFAP FAP ASSEMBLY PROGRAM 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC I FY FI LE NUMBER 0709-0949WDFAP 

AUTHORS •• O.E. FERGUSON D.P. MORE 

DIRECT INQUIRIES TO •• 
SHARE REPRESENTATIVE WO 
WDPC UCLA 
LOS ANGELES 24 CALIF. 

A.S. NOBLE 

THIS DISTRIBUTION CONSISTS OF THE PROGRAM LISTING AND 
EXTENDED PROGRAM WRITE-UP FOR THE FAP ASSEMBLY PROGRAM 
THIS PROGRAM WRITE-UP IS INTENDED AS A GUIDE TO SYSTEM 
PRGGRAMMERS WHO WISH TO MODIFY FAP 9 OR WISH TO BORROW 
PORTIONS OF THE COOING FOR USE IN GTHtR PROGRAMMING 
SYSTEMS. THE FAP PROGRAM, TOGETHER WITH ALL INFORMATION 
PERTAINING TO ITS USE. IS AVAILABLE FROM IBM AS PART OF THE 
709 FORTRAN SYSTEM. ORDINARY FAP USERS WILL NOT REQUIRE 
THE MATERIAL It. THIS DISTRIBUTION. 

0709-095bLCPSN POI SON 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CI S TR I BUT I CN CENTER 
SPEC !FY FI LE NUMBER 0709-C956LCPSN 

AUTHORS •• MARK BROWN FRANCIS LOMBARD FRED MARTIN 

DIRECT INQUIRIES TO •• 
MR. EMANUEL J. GUTNICK 
SHARE LI BRA RIAN 
BUILDING 120 C ROOM 16221 
UNIVERSITY CF CALIFORNIA 
LAWRENCE RADIATION LABORATORY 
LIVERMORE, CALIFORNIA 

THIS CODE COMPUTES THE PROBABILITY DISTRIBlJTION CF AN 
ELECTRON MULTIPLIER FOR ONE INCIDENT HECTRON, USING HE 
POISON DISTRIBUTION. 

0709-0961PPPEST PERIPHERAL EQUIPMENT 
SYMBOLIC TRANSLATOR 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIEUTICN CENTER 
SPECIFY FILE NUMBER 0709-0961PPPEST 

AUTHORS •• R.S. DICKSON 

DIRECT INQUIRIES TO •• 
MR. G. R. TAIT 

J.J. JONES 

COMPUTER METHODS AND PROCEDURE 
CCMPUTING DEPARTMENT 
PHILLIPS PETROLEUM COMPANY 
BARTLESVILLE, OKLAHOMA 
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PEST IS AN ASSEMBLY ROlJTINE FOR USE ON THE 18M 709 FOR 
TRANSLATING IBI' 1401 PROGRAMS WRITTEN IN THE PEST LANGUAGE 
INTO 1401 MACHINE LANGUAGE. CORR/ 972, 1083 

RECUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL. 

0709-09631B9FES FORECASTING BY ECONOMETRIC 
SYSTEMS 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-0963IB9FES 

AUTHOR ••• HARRY EISENPRESS 

DIRECT INQUIRIES TO •• 
MR. P. STERBENZ 
INTERNATIONAL BUSINESS MACHINES CORP. 
1271 AVENUE OF THE AMERICAS 
NEW YORK 22. N. Y. 

ESTIMATES THE COEFFICIENTS OF A SYS. OF LINtAR STOChASTIC 
EQUATIONS BY LllHTED-INFORl',ATJON, TWO-STAGED LEAST-SQUARES, 
AND FULL-INFO. COVARIANCES OF ESTIMATFS ARE COMPUTED. 
ALSO REDUCED-FORM EQUATIONS FOR COMPLETE SYS. CAN HANDLE UP 
TO 70 EQUATS. IN 70 DEPENDENT VARIABLES AND 70 INDEPENDENT 
VARIABLES FOR 5000 OBSERVATICNS. CORR/ 1015.1106, 1272 

REQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL. 

0709-0978WOIOF WOPC BUFFERED 1/0 PACKAGE 
FOR 709 FORTRAN. 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-0978WDIOF 

Au THO RS •• D. E. FERGUSON P. A. CRAMER 

DIRECT INQUIRIES TO •• 
SHARE REPRESENTATIVE WO 
WDPC UCLA 
LOS ANGELES 24, CALIF. 

/SEPTEMBER 1960 FIELD-TEST VERSION/A COMPLETE SET OF 
ROUT. TO REPLACE THE 1/0 ROUTINES IN THE 709 FORT. 
LIBRARY. THIS SET PROVIDES TAPE BUFFERING FOR ALL FORTRAN 
PROGRAMS. NO CHANGE IS REQUIRED IN FORTRAN SOURCE DECKS OR 
IN PREVIOUSLY COMPllfD OBJ. DECKS. OTHER FEATURES PROVIDE 
FILE SKIPPING, RECORD PREVIEWING, ANC CIAGNOSTIC ERRCR 
COMMENTS. FAP LANG. PROGRAMS CAN USE NON-CCNVERTING-
TRANSMISSION FEATURES. THERE ARE SOMc RESTRICTIONS. CCRR/ 
1044 

REQUESTOR MUST SUBMIT 2 TAPES FOR BASIC PROGRAM MATERIAL. 

0709-0984RWBF7f ALL ORDERS OF BESSEL 
FUNCTION J SUB K TIMES Z OR l 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
'>PtLlf-Y f-llt NlJMBER 0709-0984RneF7F 

AUTHOR ••• JOHN Z ANCANARO 

DIRECT INQUIRIES TO •• 
RCBERT A BEACH. MGR. 
DATA PROC. AND OPERATIONS DEPT. 
SPACE TECHNCLOGY LABORATORIES, INC. 
P. 0. BOX 95001 
LCS ANGELES 45, CALIFORNIA 

SUB K TIMES Z FOR COMPLEX 2. GIVEN AN INTEGER N GREATER 
THAN OR EQUAL TO 0 ANO A COMPLEX ARGUMENT Z - X & THE 
PRODUCT OF LOWER CASE l ANO Y, THIS SUBROUTINE CCMPUTES THE 
BESSEL FUNCTIO~S J SUB K TIMES Z OR, OPTIONALLY, I SUB K 
TIMES Z FOR K - o,i, •••• N. REQUIRES PROGRAM 468 CELLS 
COMMON 15 CELLS. TIMING IS APPROX • 7L & 2 MS., WHERE L - K 
OVER 2. 17090/ CORR/1161 CORR/1282, 1282 

0709-0985RWBF8F ALL ORDERS OF THE BESSEL 
FUNCTIONS Y SUB K TIMES Z ANO 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUTIGN CENTER 
SPECIFY FILE NUMBER 0709-0985RWBF8F 

AlJTHOR ••• JOHN ZANCANARO 

DIRECT INQUIRIES TO •• 
ROBERT A. BEACH, MGR. 
DATA PROC. ANO OPERATIONS DEPT. 
SPACE TECHNOLOGY LABORATORIES, INC. 
P. O. BOX 95001 
LOS ANGELES 45, CALIFORNIA 

GIVEN AN INTEGER 
GREATER THAN OR EQUAL TO 0 ANO A COMPLEX ARGUMENT 2 - X & 
THE PRODUCT OF LOWER CASE I ANO Y, THIS SUBRCUTINE COMPUTES 
THE BESSEL FUNCTIONS Y SUB K TIMES l AND J Sl.JB K TIMES Z 
FOR K - 0.1 9 ••••• ,N. REQUIRES PROGRAM 790 CELLS-COMMON 18 
CELLS. TIME TO COMPUTE Y Sl.JB 0 IS ABGlJT 5 & • 7L MS. 
MAXIMUM TIME TC COMPUTE Y SUB 1, ••••• Y. CORR/1162 
CORR/1283 

0709-0990RWLE4F LINEAR EQUATION SOLVER Of 
BAND MATRICES 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-C990RWLE4F 

ALTHCR ••• J.F. HOLT 
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OIRECT INQUIRIES TO •• 
ROBERT A BEACH, MGR. 
DATA PROC. ANC OPERATICNS DEPT. 
SPACE TECHNOLOGY LABORATORIES, INC. 
P. O. BOX 95DD1 
LOS ANGELES 45, CALI FDRN IA 

GIVEN A LINEAR MATRIX EQUATICN AX-B, THIS ROUTINE FINDS 
THE SOLUTION WHERE A IS A BAND MATRIX CF DIMENSION N X 
/KL&K2&l/ AND B JS OF DIMENSION N X M. REQUIRES 8D2 CELLS 
OF PROGRAM AND CONSTANTS. 5 CELLS OF COMMCN THRCUGH COMMON 
& 4. CORR/ 1D49 

D709-lDDDRSEDTl SQUOZE TAPE EDITOR 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM 01 STRIBUTJON CENTER 
SPECIFY FILE NUMBER D7D9-lDDDRSEDTl 

AUTHOR ••• GEORGE H. HEALY 
NUMERICAL ANALYSIS DEPARTMENT 
THE RAND CORPORATION 
l 7DO HAIN STREET 
SANTA MONICA, CALI FGRN IA 

DIRECT INQUIRIES. TO AUTHOR 

THIS PROGRAM MAINTAINS A MASTER TAPE CONTAINING SQUOZE 
OECKS IN HOCK-DONALD BUFFERED FORMAT. IT WILL ALSO SELECT 
DECKS FROM THE MASTER AND/DR TAPES CONTAINING SQUOZE DECKS 
IN CARO IMAGE FDIUI AND MERGE THEM WITH MCCIFICATION 
PACKAGES IN ORDER TO PROCUCE A SYSPIT SUITABLE FOR RUNNING 
BY SCS. MUST BE RUN UNOER CONTROL OF THE "OCK-GGNALC 
MDNI TOR. CORR/ 1047 

D7D9-1DD1NA8600 NORMAL PROBABILITY -
ORDINATE ANO AREA 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUTIDN CENTER 
SPECIFY FILE NUMBER D7D9-1DD1NA86DO 

AlHHOR ••• H.G. SINGLETON 

DIRECT INQUIRIES TO •• 
HR. LLOYD GREEN, GENERAL SUPERVISOR 
INTEGRATED DATA PROCESSING 
LOS ANGELES ClVISION 
NORTH AMERICAN AVIATION, INC. 
INTERNATIONAL AIRPORT 
LCS ANGELES 45, CALIFORNIA 

A FORT. SUBROUTINE WHICH COMPUTES THE ORDINATE ANO/OR AREA 
Of EITHER OF 2 CLOSELY RELATED FORMS CF THE NORMAL 
PROBABILITY FU,,CTICN. WHEN AREA CF Elli-ER FUNCTION IS TO 
BE OETERHINEO. IT MAY BE OBTAINED IN ANY ONE FIVE 
DIFFERENT FORMS OF ARE Al SEGMENT - CENTRAL, SEM ICE NTRAL, 
hD TAIL, SINGLE TAIL, DR CUMULATIVE FRCM MINUS INFINITY. 
THE CALL STATEMENT REQUIRES AN ABSCISSA ARGUMENT, FUNCTION 
TYPE AND FORM SPECIFICATION. ERROR INOICATION IS PROVIOED 
AND THE ANSWER/SI ARE SINGLE PERCISION. 

D709-l002NA86l0 INVERSE NORMAL PROBABILITY 
FUNCTIONS 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DI STRI BUTICN CENTER 
SPECIFY FILE NUMBER D7D9-lD02NA861D 

AUTHOR ••• M.G. SINGLETON 

DIRECT INQUIRIES TO •• 
HR. LLOYD GREEN, GENERAL SUP ERV ISDR 
INTEGRATED DATA PROCESSING 
LCS ANGELES OIVISJON 
NCRTH AMERICAN AVIATION, INC. 
INTERNATIONAL AIRPORT 
LOS ANGELES 45, CALIFORNIA 

A FORTRAN SUBROUTINE WHICH COMPUTES THE ABCS ISSA X WHN 
EITHER THE AREA DR DERI VATJ VE VALUE FOR EITHER OF TWO C LDSEL Y 
RELATED FORMS Cf NORMAL PROBABILITY FUNCTION IS SPECIFIED 
IF THE ABSCISSA VALUE IS TO BE OETERMINED AS A FUNCTION OF 
AREA, ANY ONE OF FIVE C!FFERENT AREAL FORMS MAY BE USED AS 
INPUT - CENTRAL, SEHICENTRAL, 2-TAIL, SINGLE-TAIL, OR 
CU~Ul#IH\:E FRO~ rHr.tUS H;Finin. ihE CALL SIAHP'ltNi Rtc.J. 
TWO PIECES Of INPUT - AN AREAL OR ORDINATE VALUE ANO 
FUNCTICN TYPE AND FORM. ERROR INDICA. IS PROVIDED- SINGLE 
PERCI SION 

0709-10D911DSERI UPDATE SYMBOLIC PROGRAM TAPE 
USING SERIAL NUMBERS 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PRDGRA" DISTRIBUTION CENTER 
SPEC l FY FI LE NUMBER D7D9-lDD91oOSER I 

AUTHOR ••• DONALD P. MCDRE 

DIRECT INQUIRIES TO •• 
SHARE REPRESENTATIVE WO 
WOPC UCLA 
LOS ANGELES 24 CALIF. 

UPDATES SYMBOLIC PROGRAM DECK ON TAPE BY INSERTING, 
DELETING, AND RE-ORDERING RECORDS, USING LABELS IN COLUMNS 
73-8D FOR CONTROL. WILL RELABEL ITS DLTPUT OR COPY OLC 
LABELS. REQUIRES 7D9 FORTRAN MONITOR ANCi WO lDF. CCRR/ 
1D53 

07D9-l027RSIPLV IPL-V INTERPRETIVE SYSTEM 
FOR 709/7090 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM 0 I STR I BUTI ON CENTER 
SPECIFY FILE NUMBER D7D9-l027RSIPLV 

AUTHORS •• C.L. BAKER H.S. KELLY 
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DIRECT INQUIRIES TO •• 
MR. GEORGE H. MEALY 
NUMERICAL ANALYSIS CEPARTMENT 
THE RAND CORP OR AT I ON 
l7DD MAIN STREET 
SANTA MONICA, CALIFORNIA 

INTERPRETS ANC EXECUTES PROGRAMS WRITTEN IN THE IPL-V 
LANGUAGE. WRITTEN IN THE FORM OF A SUBROUTINE, IT HAY 
USED INDEPENDENTLY OF, WITH, OR AS PART OF SCS. 

0709-l033BEFAP FAP ASSEMBLY PROGRAM 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA~ DISTRIBUTION CENTER 
SPECIFY FILE NUMBER D7D9-l033BEFAP 

AUTHOR ••• OR. G. L. BALO lo IN 
MATHEMATICAL RESEARCH DEPT. 
BELL TE LEPHCNE LAB ORATOR I ES 
MURRAY HI LL LABORATORY 
MURRAY HILL, NEii JERSEY 

DIRECT INQUIRIES TO AUTHOR 

THIS DISTRIBUTION INCLUDES A LISTING TAPE, A SYMBOLIC 
TAPE, A BE FAP MANUAL, AND A SHORT WRITE-UP OF THE 
ASSEMBLER ANO ITS MONITOR. A SYSTEM PROGRAMMERS WR! TE-uP 
SHGULO BE AVAILABLE EARLY IN 1961. Tl-.E SYMEOLIC TAPE ~AS 
PROPER CONTROL CARDS FOR ASSEMBLY BY loD FAP, HOWEVER 
INDIVIDUAL INSTALLATICNS Will WANT TC REPLACE THE MONITOR 
SUPPLIED BY ONE ~EETING THEIR OWN RH:UIREMENTS. SEE WRITE-
UP. CORR/ 1093, 1216 

REQUESTOR MUST SUBMIT 2 TAPES FOR BASIC PROGRAM MATERIAL. 

D7D9-lD37SCMD2 MATHEMATICAL PROGRAMMING 
SYSTEM TWO 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC I FY FI LE NUMBER D7D9-1D37 SCHD2 

AUTHORS •• R.O. MCKNIGHT PHILIP WOLFE 

DIRECT INQUIRIES TO •• 
MR. B. A. RCSENBLATT 
ELECTRONICS COMPUTil'<G CENTER 
S TANOARO 0 IL OF CALIFORNIA 
225 BUSH STREET 
SAN FRANCISCO, CALIFORNIA 

R.A. ZEMLIN 

A REVISION OF RS Ml. A SINGLE PRECISION 7090 CODE USING 
THE REV I SEO S ll'PLEX METHOD WITH PRCOUC T FORM I NV ERSE. CAN 
HANDLE PROBLEMS HAVING UP TO 200 Rows. 599 CCLUMNS, ANO 
OBJECTIVES• INTERRUPT ANC PUNCH-OUT AB I LI TY, USE OF SYSTEM 
TAPE, ANO BATCH RUNNING. CORR/ 1D67 

0709-1038RWPCRG PRINT CONTROL FOR REPORT 
GENERATION 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FI LE NUMBER 0709-l03BRWPCRG 

AUTHOR ••• M. KORY 

DIRECT INQUIRIES TO •• 
ROBERT A BEACH, MGR. 
DATA PROC. ANO OPERATIONS DEPT. 
SPACE TECHNOLCGY LABORATORIES, INC. 
P. O. BOX 95D01 
LOS ANGELES 45, CALIFCRNIA 

THIS SUBROUTINE SETS UP AND CONTROLS THE PRINTING OF Tl<E 
OUTPUT FOR A REP CRT GENERA TING PROGRAM. IT FAC Ill TA TES THE 
SETTING UP OF PRINT FIELDS, LINES OR PARAGRAPHS FOR 
SPECIFIC REPORTS ANO, IF DESIRED, PROVICES FOR AUTOMATIC 
PAGING ANO TITLING. THE SUBROUTINE MUST BE USED IN 
CONJUNCTION WITH STL SYSTEM e. 

0709-1039RllPRT9 GENERAL OUTPUT ROUTINE FOR 
THE 709 

AVAILABLE 4TH QUARTER 1961. 
ORDER FRCM PROGRAM OISTRIBUTION CENTER 
SPECIFY FILE NUMBER D709-1D39RWPRT9 

AuTHCR ••• MONTE Ml NAMI 

DIRECT INQUIRIES TO •• 
RCBERT A BEACH, MGR. 
DATA PROC. ANC OPERATIONS OEPT. 
SPACE TECHNCLDGY LABORATORIES, INC. 
P. O. BOX 95DD1 
LCS ANGELES 45 9 CALIFORNIA 

RW PRT9 IS A MCOIFICATION OF RW PRT2 DIST. NC. 652. 
REQUIRES 533 CELLS PLUS 10 COMMON. 

D7D9-1D~5WOLOAO 7D9-7D9D LOADER PACKAGE 
AVAILABLE 4TH QUARTER 1961. 
OROER FROM PROGRAM OISTRIBUTICN CENTER 
SPEC I FY FI LE NUMBER D7D9- l045WDLOAO 

AuTHORS •• O.E. FERGUSGN E.A. STEFFERUO 

DIRECT INQUIRIES TO •• 
SHARE REPRESENTATIVE WO 
WCPC UCLA 
LCS ANGELES 24 CALIF. 

PROVIDES A FULL SET OF LOACERS FOR USt: IN CONJUNCTION lolTH 
THE-LOAD CARDS-OR-LOAD TAPE- KEY 0" THE 7C9-709D CONSOLES. 
THIS PACKAGE VOIDS DISTRIBUTIONS NUMBERED 527 ANC 535. 



0709-l063GEQUDE QD SURGE 1709-90 CONVERSION 
OF 70it SURGE/ 

AVAILABLE itTH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC! FY FILE NUMBER 0709-l063GEQUDE 

AUTHORS •• EVE LYN AUSTIN BERT GOOR 

DIRECT INQUIRIES TO •• 
JAMES A. PORTER, MANAGER 
COMPUTER TECHNIQUES DEVELOPMENT 
GENERAL ELECTRIC CO. 
BUILDING 305 
CINCINNATI 15, OHIO 
A TT. I'! SS SHYRL EMHOFF 

PROVIDES FOR THE DIRECT USE OF 70it SURGE SOURCE PROGRAM 
DECKS TO PRODUCE 709 OR 7090 PROGRAMS. REQUIRES A 32K 709 
OR 7090 CORRECTION DIST. 1200 

REQUESTOR MUST SUBMIT l TAPE FOR BASIC PROGRAM MATERIAL. 

0709-108itRSOKFl OUT OF KILTER NETWORK FLOW 
ROUT JNE ONE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC !FY FILE NUMBER 0709-1084RSDKF 1 

Al.JTHOR ••• RICHARD CLASEN 

DIRECT INQUIRIES TO •• 
MR. GEORGE H. MEALY 
NUMERICAL ANALYSIS CEPARTMENT 
THE RAND CORPCRAT I ON 
1700 MAIN STREET 
SANTA MONICA, CALlFCR1'IA 

AN INDEPENDENT ROUTINE TO SOLVE CAPACITATED NETWCRK FLOW 
PROBLEMS USING A METHOD IN ~HICH A MEASURE OF OPTIMALITY IS 
NOT WORSENED ON ANY ITERATION. FLOWS hAVE UPPER AND LOwER 
BOUNDS WHICH MAY BE POSITIVE OR NEGATIVE. NO INITIAL 
FEASIBLE SOLUTION IS NEEDED. HAS PRCVISION FOR SOLVING 
PRGBLEMS WHICH VARY SLIGHTLY FROM PREVIOUSLY SGLVED 
PROBLEMS IN MINIMAL MACHINE TIME. SOlJRCE LANGUAGE IS 
FORTRAf'< AND FAP. 

0709-l086IBAPF SCHEDULING WITH ARBITRARY 
PROFIT FUNCTIONS 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-l086IBAPF 

AlJTHORS •• MECHEAL HELD RICHARD M KARP 

DIRECT IN~lJIRicS TO •• 
MR. P. STERBENZ 

RICHARD SHAREShlAN 

IHERNATIONAL BUSINESS MACHINES CCRP. 
1271 AVENUE CF THE AMERICAS 
NEW YORK 22, N. Y. 

WE CCNSIDER A StT OF JO~S r~ BE EXECUTED SUCCcSSlVELY G~ A 
SINGLE FACILITY. ANY GIVEN JOB REQUIRES THE SERVICES OF 
THE FACILITY FOR A KNOWN LENGTH OF TIME. WITH EACH JOB IS 
GIVEN THE PROFIT ASSOCIATED lolTH COMPLETING THE JOB AT TIME 
T. WE ASSUME THAT THE FACILITY IS TC BE CONSTANTLY IN USE. 
ANY GIVEN ORDER OF EXECUTION OF THE JOBS /A SCHECULE/ 
IMPLICITY ASSIGNS TO EACH JOB A TERMINATION TIME, AND HENCE 
A PRCFIT. THE PROGRAM SEEKS TO FIND A SCHEDULE WHICf' 
YIELDS THE MAXIMUM ACHIEVABLE TOTAL PROFIT. 

0709-ll02SE90UL ABSOLUTE BINARY UPPER LOADER 
ONE CARD 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DI STR I BUT ICN CENTER 
SPECIFY FILE NUMBER 0709-ll02SE9DUL 

AUTHOR ••• DCNALC:: F. DOWD 

DIRECT lf'<QUIRIES TO •• 
MR. S. CASHTCN 
SYLVANIA ELECTRONIC SYSTEMS 
A DIV. OF SYLVANIA ELECTRIC PROCUCTS 
CCMPUTER OPERATIONS 
NEEDHAM OPERATIONS 
189 B STREET 
NEECHAM 94, MASSACHUSETTS 

LGADS A FILE OF ABSOLUTE ROh BINARY CARDS INTO CORE FROM 
ON LINE CARD REACER. HALTS CN BAD CHl:CKSUM EXCEPT WHEN 
THERE IS A 9 ROW PUNCH 1,"J COUJHN 3 OR A CHECKSUJ!il !S ZERO. 
RE COG I ZES TRANSFER CAR. USES LOCATICNS 77751 THROUGH 
77777 /OCTAL/ 

0709-lllBURPLOT PRINTER PLOT BCD TEXT 
GENERATOR FOR FORTRAN OUTPUT 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-lllBURPLOT 

AUTHCRS •• J.S. ANNINO D.M. LONG 

DIRECT INQUIRIES TO •• 
DR. F. HOLLANDER 
NUMERICAL Al\ALYSIS RESEARCH 
UNIVERSITY CF CALIFORNIA 
LOS ANGELES 24, CALIFORNIA 

H.L. COLEMAN 

CGNSTRUCTS A 120 CHAR LINE OF TEXT SLITABLE FOR CUTPLT 
WITH AN-A-TYPE FORMAT DESCRIPTION. THE CALLING SEQUENCE 
INCLUDES A LIST OF CHARACTERS TO BE PLCTTEO, A VECTOR CF 
POSITICNS FOR EACH CHARACTER, ANO THE LOCATION OF A 20 WORD 
BLOCK INTO WHICH THE LINE IS TO BE STORED FOR SUBSEQlJtNT 
OUT PUTT ING. 

Section B 

0709-ll20ATLOC ADDRESS LOCATION SUBROUTINE 
AVAILABLE 4TH QUARTER 1961. 
ORO ER FROM PROGRAM DIS TRI BUT I CN CENTER 
SPECIFY FILE NUMBER 0709-ll20ATLOC 

AUTHOR ••• THOMAS R. HERSHEY 

DIRECT INQUIRIES TO •• 
MR. CHARLES K. FENCALL 
MATHEMATICS ANO COMPUTING 
AERONUTRONIC, DIV. CF FCRC MOTOR CO. 
FORD ROAD 
NEWPORT BEACH, CALIFORNIA 
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FINDS THE LOCATICN OF ANY CONSTANT OR VARIABLE IN ThE 
PROGRAM VARIABLES MAY BE FIXED OR FLOATING, SUBSCRIPTEC CR 
NOT. SUBSCRIPTS MAY BE EXPRESSIDNS OF STANDARD FORTRAN 
FORM. 

0709-ll21NRNRMC FORTRAN MULTIPLE CORRELATION 
ANALYSIS PROGRAM 

AVAILABLE 4TH QUARTER 1961. 
ORO ER FROM PROGRAM CI S TR I BUT ION CENTER 
SPECIFY FILE NUMBER 0709-ll21NRNRMC 

Al.JTHCR ••• H. KASPAR 

DIRECT INQlJIRIES TC •• 
ROCKETCYNE CIVISION CF NAA 
6633 CANOGA AVENUE 
CANOGA PARK CALIFORNIA 
ATTN. C.C. KUNKEL 

THIS PRGGRAM IS FOR THE STATISTICAL ANALYSIS OF A Stl GF 
POINTS /Pl, P2 •••• PM/ WHERE Pl - 1xo,x1, x2 •••• XN/. Tt-.E 
PROGRAM WILL PERFORM MULTIPLE CORRELATIONS GF THE FORM 
X/1/-B/ l/ f.B/2/f.l'J/3/ •X/ 3/ r. ••• f.B/N/ •X/ N/ WHERE X/ l/ IS THE 
DEPEl\OENT VARIABLE, X/2/, X/3/ •••• X/N/ ARE INDEPENCENT 
VARIABLE FUNCTIONS, AND THE B VALUES ARE TO BE 
STATISTICALLY ESTIMATED FROM THE DATA. 

0709-ll33EL9LUP FORTRAN LOAD/UNLOAD PACKAGE 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA~ CISTRIBUT!Cf'< CENTER 
SPECIFY FILE NUMBER 0709-ll33EL9LUP 

AUTHOR ••• WARREN B. HARDING 

DIRECT IN~UIRIES TO •• 
IBM CORP 
ENG. DATA PROCESSING 
CPERATING SYSTEMS-DEPT. 304 
GPO LAB. 
ROUTt 17C f. GLENDALE CRIVE 
ENDICCTT N. Y. 

PROVIDES GREATER INPUT ANO Ol.JTPUT FLEXIBILITY WITH 709/ 
7090 FORTRAN. IT ALLOWS FOR VARIABLE LENGTH BCC TAPE 
RECORDS UP TO 31500 WORDS. END OF FILE, ANC PHYSICAL ENC 
OF TAPE INDICATION WHICH MAY BE USED FCR BRANCHING. IT 
~AKf'i USE OF MULTIPLE FORMAT STATEMENTS TG LESCRlBE TAPF 
RECORDS. 1500 WORDS OF lJPPER STG. ARE REQUIREC 

0709-ll35BWVIPP VARIABLE INFORMATION 
PROCESSING PACKAGE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-ll358WVIPP 

AUTHORS •• JAMES HERR! NG TON RONALD HURNBY 

DIRECT INQlJIRIES TO •• 
MR. WILLIAI' R. BAYLESS 
DIGITAL COMPUTING UNIT 
BOE I NG Al RP LANE COMPANY 
WICHITA 1, KANSAS 

709-7090 VIPP, LIKE 704VIPP, IS A COLLECTION OF 
SUBROUTINES DESIGNED TO SERVE AS AN EFFICIENT GENERAL 
PURPOSE DATA PROCESSING PACKAGE CORR./1178 

REQUESTOR MUST SUBMIT l TAPE FOR BASIC PROGRAM MATERIAL. 

0709-llit8NODPAT DOUBLE PRECISION FLOATING 
POINT ARCTANGENT SUBROUTINE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-ll48NODPAT 

AUTHOR ••• WM. CLELLANl II i 

C::IRECT INQUIRIES TO •• 
MR. ROBERT H. BRACKEN 
DATA COMPUTATION BRANCH 
CODE }037, MICHELSON LABCRATORY 
NAVAL ORDNANCE TEST STATION 
CHINA LAKE, CALIFORNIA 

RATICNAL APPROXIMATION METHOC, INPl.;T IN AC-MC OR FRO~ 

CORE, OUTPUT IN RADIANS, EITHER PRINCIPAL VALUE OR 
CORRECTED FOR QUADRANT, DEPENDING ON OPTION CHOSEN. 256 
LOCATIONS f. 14 COMMON f. NECESSARY DP ABSTRACTION, SUCH AS 
NO DPAB 

0709-ll59MDSORT GENERALIZED VARIABLE LENGTH 
RECORD SORT FOR 709/7090 

AVAILABLE 4TH QUARTER 1961. 
ORDER FRGM PROGRA~ CISTRIBlJT!Of'< CE1'TER 
SPECIFY FILE NUMBER 0709-ll59MCSORT 

AUTHOR ••• MARY FERGUSON 
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CONT I NUED FRGM PR I OR PAGE--

CIRECT INQUIRIES TO •• 
MR. JOHN HOPKG 
MARTIN COMPANY, DENVER DIVISION 
MAIL A-213 
P.O. BOX 179 
OENVER 1, COLORADO 

THIS GENERALIZED SCRT PROGRAM PROVIDES A 2-5 WAY MERGE, 
BCD OR BINARY It.PUT OF N REELS, VARIABLE OR FIXED LENGTH 
BLOCKED RECORDS, 1-6 SCATTERED CONTRCL FIELDS, INTERRUPT 
FEATURES, GPTIONAL INPUT AND OUTPUT LABELING. MINIMUM 
MACHINE REQUIREMENTS - 1 CHANNEL, 6 TAPES & CD. READER OR 
7 TAPES, PRINTER. CONTRCL CARDS ARE USEC TO SPECIFY ALL 
SORT PARAMETERS. SPECIFIED LEVELS MAY BE DELETED FROM TH 
FI LE. DUPLICATE RECORDS ARE SUl'MARIZEC OUT. 

RECUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL. 

0709-1160MDSRST RESTART PROGRAM FOR MD SORT 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTRieUTION CENTER 
SPECIFY FILE NUMBER 0709-1160MOSRS T 

AUTHOR ••• MARY ,FERGUSON 

DIRECT INCUIRIES TO •• 
MR. JOHN HCPKO 
MARTIN COMPANY, DENHR DIVISION 
MAIL A-213 
P.O. BOX 179 
DENVtR l r CCLORAOO 

USED TC RESTART A SORT AT THE BEGlhNING OF ANY PHASE CR 
MERGE PASS. RELOADS CHECKPOINT TAPE INTO CORE ANO Cl-ECKS 
THE TAPE TRAN SI' I SSION. 

0709-1163MWRCTC FORTRAN CARO OR TAPE /ROW 
ANO/OR COLUMN BINARY/ LOADER 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-ll63MWRCTC 

AUTHOR ••• MR. M. J. BAILEY 
CCOPERATIVE CCMPUTING LAB. RM. 8302 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
DEPARTMENT CF PHYSICS 
CAMBRIDGE 39, MASS. 

DIRECT INQUIRIES TO AUTHCR 

LOADS FORTRAN PROGRAMS FROM TAPE, FROM CARD~, OR FROM 
FIRST CARDS THEN TAPE. BASICALLY AN tXTENSICN OF THE F2 
BSS LOADER, THE PROGRAM ALLOWS OCTAL CORRECTION AND COMMENT 
CARDS AT OBJECT TIME, AND OPTIONALLY LISTS THESE CN- OR 
CFF-LINE. A MAP OF MEMORY ALLOCATION IS ALSC OPTIONALLY 
LISTED. CARD CECKS MAY BE IN ROW OR COLUMN BINARY FORM OR 
A MIXTURE OF BOTH. 

0709- ll 64MWFOTO INTERRUPT FOR TRAN-LOAOI NG TO 
COPY MEMORY ON TO TAPE 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-ll64MWFOTO 

AUTHORS •• MR. M. J. BAILEY E.J.O. CARTER 

DIRECT INCLIRIES TO •• 
~R. M. J. BAILEY 
CCOPERATIVE COMPUTING LAB. RM. 8302 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
DEPARTMEr.T CF PHYSICS 
CAMBRI OGE 39, MASS. 

WRITES COPY OF MEMCRY, AS IT IS WHEN FOTO IS ENCCUNTERED 
CURING LOADING BY FRCTC, PRECEOEC BY A SELF-LOADING TAPE 
READING PROGRAM, SO THAT THE TAPE MAY BE LATER SIMPLY 
RELOADED ANO FRCTC LOADING CONTINUED. FRCTC LOADING 
RESUMES AFTER TAPE IS COPIEO./FRCTC LGADER PREVICUSLY 
DISTRIBUTED./ 

0709-1170ATRKSJ FLOATING POINT OPTIMIZED 
RtJNG~-~UHA !N!EG!U!!D~ 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-1170ATRKSJ 

AUTHOR ••• CHARLES K. FEND ALL 
MATHEMATICS AllC COMP UT ING 
AERDNUTRCNIC, DIV. OF FCRD MOTOR ClJ. 
FORD ROAD 
NEWPORT BEACH, CALIFORNIA 

DIRECT INQUIRIES TD AU TH CR 

FIXED INTERVAL OR VARIABLE INTERVAL OPTIMIZED BY A 
SIMPSONS RULE CHECK USING DERIVATIVES ALREADY FORMED 
IN THE 4TH ORDER RUNGE-KUTTA PROCESS. INTEGRATES A SYSTEM 
OF N FIRST ORDER DIFFERENTIAL EQUATIONS WITH ACCURACY 
CONTROLLABLE BY RELATIVE ANC/OR ABSOLUTE CRITERIA FOR EACH 
ECLATICN. COMMUNICATES WITH USER-SUPPLIED DERIVATIVE 
AND CONTROL SUBROUTINES. USES DOUBLE PRECISION INTERNALLY 
TO INCREMENT THE VARIABLES. SPACE REl.IUIRED- 277 WORDS AND 
13N&9 CELLS CF WORKING STORAGE. 

0709-1171ATRKS3 FORTRAN FLOATING POINT 
RUNGE-KUTT A INTEGRATION 

AVAILABLE 4TH QUARTER 1961. 
ORDER FRCM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-1171ATRKS3 

AlJTHCR ••• CHARLES K. FENDALL 
MATHEMATICS AND COMPUTING 
AERCNUTRONIC, DIV. CF FGRG MOTOR CO. 

Section B 

CONTINUED FRCM PRIGR CCLUMN-­
FORD RCAO 
NEWPORT BEACh, CALIFORNIA 

DIRtCT 11'CUIRltS TO AUTHOR 

FIXED INTERVAL CR VARIABLE INTERVAL OPTIMIZtC BY A 
SIMPSONS RULE CHECK USING CERIVATIVES ALREACY FORMEC IN 
THE 4TH ORCER RUNGE-KUTTA PROCESS. INTEGRATES A SYSTEM 
CF N FIRST ORDER DIFFERENTIAL EQUATIONS WITH ACCURACY 
CGNTROLLABLE BY RELATIVE AhC/OR ABSOLUTE CRITERIA FOR EACH 
ECUATIQN. COMMUNICATES WITH USER-SUPPLIEC DERIVATIVE AND 
CC,.,TROL SUBROUTINES. USES DOUBLE PRELISIDN INTERNALLY 
TO INCREMENT THE VARIABLES. SPACE RE,UIRED- 318 WORDS 
AND 9N&6 CELLS GF WORKING STORAGE. 

0709-ll98MICOMT OOMIT-GENERAL PURPOSE 
LANGUAGE FOR SYMBOL MANIPULATION 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' DI STRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-1198MICOMT 

AUTHOR ••• VJCTGR H. YNGVE 

DIRECT INQUIRIES TO •• 
SI-ARE LI BRAR! AN 
COMPUTATION CENTER 
R COM 2 6-142 
MASSACHUSETTS INSTITuTE CF TECHNOLOGY 
CAMBRIDGE 39, MASSACHUSETTS 

USEFUL FOR PRIMARILY NCN-NUMERICAL PRCGRAMS-TRANSLATIGN, 
INFORMATION RETRIEVAL, DICTIONARY WGRK, FILE MAINTEl;ANCE 
AND SEARCH, FORMAL ALGEBRA, THEOREM PROVING, SIMULATION, 
GAME PLAYING, TEXT PROCESSING, DATA RECUCTION, ARTIFICIAL 
INTELLIGENCE, ETC. A CONVENIENT, HIGH-LEVEL LANGUAGE-EASY 
TD USE AND QlJICK TC CHECK OIJT. FEATURES DIRECTNESS OF 
EXPRESSION, EASY USE OF ~NEMCNICS, BUILT-IN PUSH DOWN LISTS 
AND ADDRESS-ABLE STORAGE, FREEDOM FROM FIXED FORMAT ANC 
WORD-LENGTH RESTRICTICNS, AUTO. l~TERNAL STGE. ALLOCATION 
1222 

0709-1201NRDICV SINGLE PRECISION TO DOUBLE 
PRECISION FORT RAN INPUT 

'AVAILABLE 4TH QUARTER 1961. 
ORDER FRO~ PRCGRA" DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-1201NRDICV 

AUTHCR ••• L.A. StNNEVILLE 

DIRECT INQUIRIES TO •• 
ROCKETDYNE DIVISION OF NAA 
6633 CANOGA AVENUE 
CANOGA PARK CALIFORhlA 
ATTN. C. C. KUNKEL 

ALLOWS A FORTRAN PROGRAMMER TD READ IN SINGLE PRECISION 
NUMBERS - WITH K OEC IMAL DIGITS /WHERE K IS EQUAL TD CR 
LESS THAN 25/ WITH EXPCNENT E /WHERE EIS El.i~AL OR LESS 
THAN 11/ ACCORDll\G TO A SPECIFIED CARO FORMAT - AND TO 
CCNVERT THESE CECIMAL NUMBERS TO DOUBLE PRECISION NIJMBERS. 
SHCULD BE USED CNLY WITH THE ROCKETDYNE /SHARE CODE NR/ 
DOUBLE PRECI SI CN PACKAGE NPRE. 

0709-1202NROOCV DOUBLE PRECISION OUTPUT FOR 
FORTRAN 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA~ DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-1202NRCDCV 

AUTHOR ••• L.A. SENNEVILLE 

GlK!cC I INQUIRIES TO •• 
RCCKETDYNE DIVISION OF NAA 
6633 CANOGA AVENUE 
CANOGA PARK CALIFORNIA 
ATTN. C. C. KUNKEL 

ALLOWS A FORTRAN PROGRAMMER TO CONVERT A ooueLE PRECISIO~ 

NUMBER TO K /K ECUAL TO OR LESS THAN 22/ DECIMAL DIGITS 
WITH EXPONENT ANO PRINT CUT ACCORDING TO A SPECIFIED 
FORMAT. SHOULD BE USEC ONLY WI TH THE ROCKE TOYNE /SHARE 
CGCE NR/ DOUBLE PRECISION PACKAGE NPRE. 

0709-1215AQE73 DOUBLE PRECISION POLYNOMIAL 
ROOT EXTRACTION PROGRAM 

AVAILABLE 4TH QUARTER 1961. 
uRGER FRCM PROGRAI' Cl ST RI BUT ION CENTER 
SPECIFY FILE NUMBER 0709-1215ACE73 

AUTHOR ••• JOHN L. MILLIGAN 

CIRECT lhQUIRIES TO •• 
MR. R. A. VCGRHI S 
COORDINATCR DATA PROCESSING 
PLANT 1 
ALLISON DIVISION 
GENERAL MOTCRS CORP. 
SPEEDWAY, 11\CIANA 

tXTRACTS THE ROOTS OF AN NTH DEGREE PCLYNOMIAL WITH REAL 
COEFICIENTS. N CANNOT EXCEED FIFTY. ALL FLOATl"G PCINT 
ARITHMETIC IS PERFORM EC IN Tl-E DOUBLE PRECISION MOOE. 
CCRR. IN 1298 

0709-1219WOHOLR HOLLERITH WORD GENERATOR 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTRieUTICN CENTER 
SPECIFY FILE NUMBER 0709-1219WDhOLR 

AlJTHOR ••• C. H. GOLDBERG 



CONTINUED FROM PRIOR PAGE--

DIRECT INQUIRIES TO •• 
SHARE RE PRE SENT All VE WO 
WOPC UCLA 
LOS ANGELES 24, CALIF. 

SUBRCUTINE HO LR TH FACILITATES THE HANCLING OF HGLLERI Tb 
CHARACTERS IN A FORTRAN PROGRAM. IT PLACES A STRING OF 
HOLLERITH CHARACTERS INTC A ONE-Oll'ENSICNAL ARRAY SG THAT 
THE USER CAN REFER TO THE STRING BY RHERRl"'G TO THc NAME 
OF THE ARRAY. OCCUPIES lb LOCATICNS IN CORc-STORAGE. 
LISTING INCLUDED IN SHORT WRITE-UP. 

0709-1249WOSORT GENERALIZED INTERNAL SORT -
FORTRAN ORIENTED 

AVAILABLE 4TH QUARTER 19bl. 
ORDER FROM PROGRA~ DISTRIBUTION CENTER 
SPEC! FY FILE NUMBER 0709-1249WOSOR T 

AUTHOR ••• DON MOORE 
WCPC UCLA 
LCS ANGELES 24, CALIF. 

DIRECT INQUIRIES TO AUTHOR 

PARAMETERS INCLUDE LOCATION OF DATA, NUMBER OF ITEMS, 
LENGTH OF EACH ITEM, ASCENOif>iG VS OESCENOING, ALGEBRAIC VS 
LOGICAL, ANO THE LOCATION ANO PRECEDENCE CF KEY BITS. 
SORTS ABOUT 1000 ITEMS PER SECOND ON A 7C90. REQLIRES C~LY 
504 LOCATIONS ANO NO ADDITIONAL WORK ~PACE. 

0709-1257ATVFRO GENERAL PURPOSE DATA INPUT 
ANO/OR CONYERS I ON PROGRAM 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTRIBUTICN CENHR 
SPECIFY FILE NUMBER 0709-1257ATVFRD 

AUTHOR ••• CHARLES K. FENO ALL 
MATHEMATICS ANO COMPUTING 
AERONUTRONIC, A DIVISION CF 
FORD MOTOR COMPANY 
FCRO ROAD 
NEWPORT BEACH, CALIFORNIA 

DIRtCT INQ~IRIES TC AUTHOR 

READS ARBITRARILY FORMATTED ~OLLERITH CARDS OR 8LCCKEC CR 
UNBLCCKEO BCD TAPt UNDER SENSE SwITCb CUNTRul. ~GN' ERTS 
BCD, OCTAL, OR FIXED OR FLOATING DECIMAL ACCCRCING TC A 
TABLE OF FIELC CEFINITIONS AND STORES THE BINARY RESULTS IN 
CORE. ALLOWS MINUS OVERPUNCHES. REALING b o~FfEREC A~C l 
RECORD IS CONVERTED PER PROGRAM ENTRY. MAY ALSO BE USED TO 
CONVERT ANO STCRE BCD INFO ALREADY IN CORE w!THCUT 
DISTLRBING BUFFER RtGIC~. PROGRA" UStS 741 LOCATIONS PLUS 
A REOUCEABLE 140 wGRD BUFFER AREA. 

0709-1258UW TH TESTING HYPOTHESIS ROUT !NE 
AVAILABLE 4TH QUARTER l9bl. 
URUtR ti<C"' PROGRA"' CISTRIB\JTICN CENHR 
5PECIFY FILE NUMBER 0709-1258Uh TH 

AUTHCR ••• B.M. PRINCE 

CIRECT INQUIRIES TO •• 
MR. DAVID B. DEKKER, CIR. 
RESEARCH COMPUTER LABORATCRY 
UNlVtRSifY Cf WASHINGTCN 
SEATTLE 5, ~ASHINGTCN 

THIS PROGRAM TESTS LINEAR HYPOTHESIS IN MlJLTlvARIATE 
ANALYSIS OF COVARIANCE. CORR.1309 

0709-1258UWFTH TESTING HYPOTHESIS ROUTINE 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-1258UWFTH 

AUTHOR ••• B.M. PRINCE 
7755-25TH N.E. 
SEATTLE 15 llASHINGTON 

DIRECT INQUIRIES TO AUTHOR 

THIS PROGRAM TESTS LINEAR bYPOTHESIS IN GENt:RALI ZEC 
ANALYSIS OF COVARIANCE. 

0709-1279RL034b ABSOLUTE OCTAL MEMORY DUMP 
1709 OR 7090/ 

AVAILABLE lST QUARTER l9b2. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC! FY FILE NUMBER 0709-l279RL034b 

AUTHCR ••• H. T. NGRTON 

DIRECT INQUIRIES TO •• 
O. E. BEAR 
7090 COMPUTING AND PRCGRA,.Ml 'IG BRAN[r 
SYSTEM DEVELOPMENT CORPCRA Tl ON 
SANTA MONICA, CALIFCRNIA 

DUMPS PANEL ANO CONTENTS OF MEMORY IN OCTAL CN-LINE OR 
OFF-LINE. PORTIONS OF MEMCRY TO BE Dv,.PEC ARE PRESCRIBEC 
BY CONTROL CARDS. DESTRCYS 0 TO 10 CLTAL. REQUIRES CNE 
CHANNEL ONLY. 

0709-1280RL0350 TAPE DUMP 
AVAILABLE lST QUARTER l9b2. 
URDtR cRUM PROGKA~ L!STR!bul le,;, lcidt' 
SPECIFY FILE NUMBER 0709-1280RL0350 

AUTHCR ••• H. T. NCR TON 
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O!RtCT INQLIRIES TO •• 
O. E. llEAR 
2500 COLORADO AVE. 
SANTA MONICA CALIF. 

PRINTS OUT VIA TrE 709 /OR 7090/, ThE CONTENTS OF Bl~ARY 

OR DECIMAL MOOE TAPES IN OCTAL OR BCD FORMAT, ON-LINE 
OR OFF-LINE. REQUIRES ONE ChANNEL GNLY. 

0709-1293TEVPAP llARIABLE PRECISION 
ARITHMETIC PACKAGE 

AVAILABLE lST QUARTER 1962. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-1293TtVPAP 

AUTHORS •• L. F. GUSEMAN H. A. LUTHER 

DIRECT INQLIRIES TO •• 
L. F. GUSEMAN 
HEAD, DATA PRCCESSING CENTER 
TEXAS A. ANO M. COLLEGE 
COLLfGF STATION, TEXAS 

SUBRCUTINE MAKES POSSIBLE ARITHMETIC FCR INTEGERS WHCSE 
ABSOLUTE VALUES RANGE FROM 0 TO 1Qo500. Ir.CLUOES 
ADDI TI ON, SUBTRACT I ON, ~ULT I PLICA TICN, ANC 0 IV I SION•W I TH 
RETENTION OF REMAINDER•. THE Ail.ITHMETIC IS PERFORMEC CN 
INTEGERS RADIX 2u35. THE NECESSARY CCNVERSION ANC 
RECONVERSION ROUT !NtS AKt INCORPORATEL. lJSt:S 912 STCRAGE 
LOCATIONS INCLUCING 221 COMMCN. 

0709-l295MLTHAN LMSC THERMAL NETWORK 
ANALYZER PROGRAM •• 

AVAILABLE lST QUARTER 1962. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPtCIFY F !Lt ~UMBER 0709-l295MLTHAN 

AUTHOR ••• J. L. FICK 
LCCKHEED MISSILES ANC SPACE CC. 
SUNNYVALE, CALIFORNIA 

CIRECT INQLIRIES TO AUlHOK 

USING AN ELECTRICAL ANALOGUE OF AN N-CIMENSICNAL HEAT 
TRANSFER NETWORK THIS PRGGRAM PERFCRM5 FINITE DIFFERENCE 
LUMPED PARAMETER HEAT TRANSFER ANALYSIS TO PRODUCE A ll"'E 
HISTORY OF BASIC NETWORK PARAMETERS. 

0709-l303FSb50S SIMULATE THE BASIC b50 ON 
THE 709. 

AVAILABLE 2NO QUARTER 1962. 
ORDER FROM PROGRAM CISTRIBUTICN CENHR 
SFtCIFY File NUMBER 0709-13C3FS650S 

AUTHOR ••• H.G. FRIEDMAN 
C.HEMISTRY DEPT. 
FLORIDA STATE UNIVERSITY 
fALLAHASSEE FLORICA 

CIRECr 1r.~uIRlcS TO AUTHCR 

THE SIMULATOR RECOGNIZES AND EXECUTES ALL CP CCDES IN THE 
BASIC bSO. TAPE 1/0 IS ALSO PROvIOtD - THE USER MAY CHCCSE 
TAPE INPUT ANO/OR OUTPUT, CR NO TAPES. 650 PROGKAM CEU 
IS ACCEPTED, WITH MINOR MODIFICATICN HOR RcAOING COLS. 
73-BOc. STANOARC 80/80 PLUGECARC CN T~E 650 CARC 
READ/PUNCH IS SIMULATED. COMPUTATIONAL SPEcD IS APPRCX. 
DOUBLE THAT OF AN OPTIMIZED 650. 

REQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGrtAM MATERIAL. 

0709-l30bSllOP PKG. FOR ASYNCRONOUS 1-0 
WITH AUTOMATIC ERROR RECOVERY 

AVAILABLE 2NO ~UARTER 1%2. 
DROER FRCM PROGRA~ DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-l30bSIIOP 

AUTHCR ••• ROY E. NORRIS JR. 

DIRECT INQUIRIES TG •• 
MR. FRANK ENGEL, JR., MANAGER 
HARVARD COMPUTATION CENhR 
CAMBRIDGE 38, MASSACHUSETTS 

USER SPECIFIES UNIT /LCG./MACH./, SELECT, CHANNEL PRG. FOR 
MULTIRECORO TRANSMISSICN, AND LOCATICr. FOR RETURN OF 
SYNOPSIS OF TRANSMISSICN. SELECT ~AY BE NCN-OATA OR/ANC 
DATA. PACKAGE CONSISTS OF 9 SUBPRGS. ICSCC %USE OF wHICH 
JS OPT.a AUTOMATICALLY RECOVERS TAPE ERRCRS, PREPARES 
SYNOPSIS, AND CHANGES REELS PER ETTX %ADJ. GPT.a. 
CPERATIDN IN DATA CHANNEL TRAP MOOE 15 A VARIABLE OPT. USE 
CF SGBPRGS. TC STACK CbA~NEL REQUESTS FGR INITIATION AT 
TRAP TIME IS FACILITATEC. 

0709-UlOUCTSDA SEASONAL ANALYSIS ANO TIME 
SERIES OECOMPOS IT ION 

AVAILABLE 2ND QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-l310UCTSDA 

AUTHOR ••• JUAN! TA JOH~SCN 

DIRECT IN~LIRIES re •• 
MR. JAMES T. SCOTT, MANAGER 
£LECTRCNIC CATA PRCCESSING DEPT. 
J~IU• CARB!Ct CCRPORATIG~ 

270 PARK AVENUt, 37Th FLCCR 
~Ew YnRK 17, NEW YORK 
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CENSUS METHOD 11-WITH CHARTS. ADJUSTMENT BY MOVING 
MULTIPLICATIVE SEASONAL INOE:XES, TRENC CYCLE COMPONENT 
REPRESENTED BY 15 TERM SPENCER CURvt. OuTPUT-SEASONAL, 
TRENDiiCYCLE. IRREGULAR, SEASCNALLY ADJUSTED, SMOOTH<C CATA, 
AND RATIOS SHOWING RELATIVE IMPORTA1'CE CF COMPONENTS. 
CHARTING OF ORIGINAL SERIES, AOJUSTEC SERIES, SEVERAL 
RATIGS, BY PLOTTING X ANO 0 ON PRINTER. 

REQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL. 

0709-1352AEICON BCD TO BINARY CONVERSION 
ROUTINE 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PRCGRA~ CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-l352ACICON 

AUTHOR ••• PAL SCHMELZER 
MET. DEPT. 
FORT HUACHUCA, ARIZ. 

DIRECT INQUIRIES TO AUTHOR 

THE ROUTINE Will PERFORM CONVERSIG~ GN ARBITRARILY 
SELECTED FIELDS CF A 14 J.ORD BCO RECORD AND STORE ThE 
RESULTS INJO INCICATEO LOCATIONS. 

0709-l371MW9BCO BCD MANIPULATIVE SUBROUTINES 
AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-1371Mw9BCD 

AUTHORS •• M.J. BAILEY 
K. L. KELLEY 

DIRECT INQUIRIES TO •• 

P.B. EUCLESON 

MICHAEL J. BAILEY, ROOM lD-4D6 
H.I. T. COOPERATIVE COMPUTING LAB. 
MASS. INST. CF TECHNOLOGY 
CAMBRIDGE 39, MASS 

E.J.D. CARTER 

ON LINE PRINTING, SEARCHING, PACKING, UNPACKING, SHIFTING, 
AND DEFINING OF BCD SYMBOLS, ANO BCD/BINARY CONVERSIONS 
OF INTEGERS ANC FLOATING-POINT NUMBERS. FOR 1/0 VIA CARCS 
OR TAPE. 

D7D9-lltDOUCFO FREQUENCY DISTRIBUTION 
ANALYSIS ON THE 701t ANO 709/90 

AVAILABLE lST QUARTER 1963. 
ORDER FROM PRCGRAM DISTRIEUTICN CENTER 
SPECIFY FILE NUMBER D709-l400UCFD 

AUTHORS •• NATL. BlJREAU CF ECONOMIC RSCH.,INC. 
ELECTRONIC COMPUTING UNIT 
261 MADISON AVE. 
NEW YORK, N.Y. 

DIRECT INQUIRIES TO AUTHGR 

DERIVES FREQ. CIST. FROM RAi. DATA /UNoEIGHTEC OR WEIGHTEC/ 
OR ACCEPTS DIST. /ABS CR REL TERMS/ AS INPUT, ALSO ACCEPTS 
AN INCOME DIST. CCMPUTES COMPREHE~SIVE SET OF A1'ALYTIC 
MEASURES BASED GN CLASS MIDPOINTS, CLASS MEANS COMPUTED 
FROM RAo DATA CR AVERAGES GIVEN BY lJStR. OUTPUT INCLUCES 
FREQUENCIES ANC PRODUCTS /ABS AND REL TERMS/- SIMPLE AND 
CUM, SOl1E PERCENTILES /BAND & RANGES/, 4 AVERAGES, 
3 ~OMENTS, SEVERAL MEASIJRES OF CISPERSION, SKEWNESS, 
KURTOSIS AND INEl;UALITY. 7D4-8K ROw blNARY, 709/90 COLUMN 
/INCL SQUOZE/ ANC ROW BINARY DECKS. 

0709-lltOlMWSHOW SHADOW IV SYSTEM 
AVAILABLE lST QUARHR l9b3. 
OROE R FROM PROGRAM 0 IS TR I BlJT ION CENTER 
SPECIFY FILE NUMBER 0709-14DlMWSHDW 

AlJIHCRS •• M.J. BAILEY 

DIRECT INQlJIRIES TC •• 
M.J. BAILEY 

H.P. 8ARNETT 

Ml T COOPERATIVE COM PUT ING LAB.10-4D8 
HASS. INSTITUTE OF TECHNOLOGY 
CAMBRIDGE 39, MASS. 

R.P. FUTRELLE 

THIS SYST. PERFORMS SYNTATIC ANAL. CF AN INPUT STRU<G CF 
BCD CHARACTERS /READ FROM CRDS/ IN ACCCRCANCE WITH A SYNTAX 
THAT IS EXPRESSEC IN THE SHACOW MNE"O"IC LANG. THE !"PUT 
l"ICLUDES THE STRING TC BE ANALYZED i; THE SY.~TAX /DEFINITION 
r ABLE/. THE OLTPUT IS A TRACE I ABLE. TH SHADOW LAN~. i; 

SYST. ARE DISCUSSEC IN COMM. ACM, 15, 515, GCT .62. Tl-E 
SHAOCW SUBROUTINE CAN BE USED IN FORTRAN CGCEO PROGRAMS 
/ON A 709 OR 9D/, OUTSIDE THE SHADOW SYSTEM, TO EFFECT 
SYNTATIC ANALYSES THAT PRECEDE OTHER PRGCESSES OF SY"BGL­
l<ANIPULATION. 

0709-1"12MWFBPY FULL WORD BINARY INTEGER 
COEFFICIENT POLYNOMIAL MANIPULATION 

AVAILABLE lST QUARTER 1963. 
ORDER FRGM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 07D9-l412MllFBPY 

AUTHORS •• MRS. K.R. KELLEY H.O. J.ACTLAR 

DIRECT INQLIRIES TO •• 
H.D. WACTLAR 
CCOPERATIVE CCHPUTING LAe. 
M. I. T •, 
CAMBRIDGE 39, MASS. 

THIS IS A PRECISE COUNTERPART OF THt MW POLY PACKAGE, ANO 
DEALS WITH POLYNCMIALS WHOSt COEFFICltNTS ARE FULL LENGTH 
BINARY INTEGERS OR RATIO~AL FRACTIGNS OF THtSE. 
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0709-1413MWPOLY INTEGER & RATIONAL FRACTION 
POL YNGH I Al MANIPULATION PACKAGE 

AVAILABLE lST QUARTER l9b3. 
ORDER FRG" PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER D709-1413M•POLY 

AlJTHCRS •• MRS. K.R. KELLEY H.D. J.ACTLAR 

CIRtCT INQLIRIES TO •• 
H.D. WACTLAR 
CCCPERATIVE CCMPUTING ue. 
M. I. T., 
CAMBRICGE 39, HASS. 

THIS PACKAGE PERFORMS SIMPLE ARITHHTIC OPERATIOf\S CN 
REPRESENTATIONS CF POLYNOMIALS IN A SINGLE VARIABLE. A 
POLYNOMIAL IS REPRESENTED EY ITS CCEFflCief\TS ARRANGED II\ 
A LINEAR ARRAY. THE REPRESENTATION IS JCENTIFIED BY ITS 
ORDER, AND BY THE SUBSCRIPT OF THE WCRC CGNTAlf\11\G ITS 
ZERCTH ORDER TERM IN A LARGE wORKING ARRAY Tl.AT STORES Tl.E 
PCLYNOHIAL REPRESENTATIONS. COEFFIC ltNTS ~AY BE FORTRAN 
INTEGERS OR RATIONAL FRACTICNS OF THE::.E. 

0709-1415MWSEPT SEP TUPLE PRECISION INTEGER 
ARITHMETIC FOR FORTRAN PROGRAMS 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRA". DISTRIBUTICN CENTER 
SPFCIFY FILE NUMBER 0709-1415~1iSEPT 

AUTHOR ••• H. D. WAC TL AR 
CCOPERATIVE CCMPUTING LABORATORY 
MASS. INSTITUTE OF TECHNCLOGY 
CAMBRIDGE. MASS. 

DIRECT INQUIRIES TO AUTHOR 

THIS PACKAGE CONTAINS 33 SUBROUTINES FOR Tl"E MANIPULATIO" 
AND INPUT /OUTPUT, WI TH IN THE FORTRAN LANGUAGE, OF INTEGERS 
WHOSE MAGNITUDES ARE IN THE RANGE l TC 2 TO THE 245TH 
POwER-1. THE PACKAGE IS SELF-CONTAINEC EXCEPT THAT THE 
OUTPUT ROUTINE kTllNT REQUIRES USE OF /IOU/, A FORTRAN 
II, VERSICN 2• LIBRARY RCUTINE. FORTRAI'; IJ, VERSION 2, 
MACHINE LANG. 

0709-1416MW7PFR SEPTUPLE PRECISION RATIONAL 
FRACTION PACKAGE 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAI< Cl STR I BUT I CN CENTER 
SPECIFY FILE NUMBER D709-1416MW7PFR 

AUTHORS •• M.P. BARNETT 

DIRECT INCUIRIES TC •• 
H.O. WACTLAR 

H.D. WACTLAR 

CCOPERATIVE CCHPUTING LAB. 
MASS. INSTITUTE OF TECHNOLOGY 
CAMBRIDGE, MASS. 

THIS PACKAGE CONSISTS CF 12 SUBROUTJNCS FOR ARITHMETIC 
"ANIPULATION AND INPUT/01.JTPUT OF RATIUNAL FRACTIONS IN 
WHICH NUMERATOR AND DENO~l~ATOR ARE INTEGERS LESS THAN 2 re 
THE 245TH POWER /APPROXIMATELY 10 TO THE 72 POllER/. THE 
SUBRCUTJNES ARE CESIGNED TO BE USEC IN FORTRAN CCDED 
PRCGRAMS. ALL THE ROUTINES MAKE USE OF SHARE DISTRIBLTION 
MW SEPT, SEPTUPLE PRECISION INTEGER ARITHMETIC FOR FORTRAN 
PROGRAMS. IN ADDITION, THE FOUR INPUT/CUTPUT ROIJTINES MAKt 
USE CF SHARE DISTRUBUTION MW9, BCD MANIPuLATION PACKAGE. 

Ol09-1"19HWYDIC A VERBAL - DIGITAL INTEGER 
CONVERSION ROUTINE 

AVAILABLE 2ND QUARTER 1963. 
ORDER FRO~ PRCGRAM DJSTRIEUTJCN CENTER 
SPECIFY FILE NUMBER D709-l419MWVDIC 

AlJTHOR ••• ALTCN B. OTIS 
CCOPERATIVE CCMPUTING LAB. 
MASS. INSTITUTE OF TECHNCLOGY 
CAMBRIDGE 39, MASS. 

DIRECT ll'<QUIRIES TO .AUTHCR 

TO FCRH THE BCD REPRESENTATICNS OF VERBAL ORCINAL AND 
CARDINAL EXPRESSIONS THAT CORRESPOND TC A GIVEN FORTRAN 
INTEGER /E.G. TO FORM SEVENTY TWO ANC SEVENTY SECONC FROM 
72/- TO FORM THE FCRTRAN INTEGER REPRESENTATION OF A 
GIVEN VERBAL CARCINAL THAT IS STORED IN ECC REPRESENTATICN 
IE. G. TO FORM 72 FROM SEVENTY TWO/. THE BCC PACKAGE 
MW9BCD /SHARE DISTRIBUTICN NO. 1371/ IS USEC BY THE VCIC 
PACKAbE. MACHINE LANGUAGE- FORTRAN I I. 

0709-1425RHTD27 FINITE AUTOCORRELATION 
MATRIX INVERSION 

AVAILABLE 2NC QUARTER 1963. 
ORDER FROM PROGRA~ DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-l425RHT027 

Au THOR ••• KURT THUM 
RAD IO CORPCRA TICN OF AMER I CA 
DATA HANDLING AND SIMULATION 
5CD N. READ STREET 
RIVERTON, NE~ JERSEY 

DIRECT INQlJIRIES TO AUTHOR 

THIS FCRTRAN SIJBPROGRAM FINDS THE 11\VERSE CF POSITIH CE­
Fll'<ITE HtRMITl.AN MATRICES OF THE FCRM T SUB N EQUALS /D SUB 
R-S/ /0 LESS THAN CR ECUAL TO R, S LESS THAN OR EQUAL TO N, 
N EC.UAL TO OR GREATER THAN D/. WHERE THE StQUENCE /C SUB 
JI, /-INFINITY LESS THAN J LESS THA~ INFINITY/. THIS 
SUBRCUTINE REQlJIRES A 32K 7D9 FORTRAN II SYSTEM THAT 
PROVIDES FOR THE CCMPLEX ARITHMETIC FeATURE AS DESCRIBEC BY 
IBM BULLETIN J28-6114-l 8/61. 
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0709-l474TEMADI ADJOINT OF A MATRIX WITH 
VARIABLE PRECISION INTEGRAL ENTRIES 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-1474TEMAOI 

AUTHOR ••• L.F. GUSEMAN, JR. H.A. LUTHER 

DIRECT INQUIRIES TO •• 
L.F. GUSEMAN, JR. 
DATA PRCCESSING CENTER 
TEXAS ENGINEERING EXPERIMENT STATICN 
CCLLEGE STATION, TEXAS 

TEMAOI BUILDS THE ADJOINT OF A SQUARE MATRIX WHOSE ENTRIES ARE 
MULTIPLE-PRECISION INTEGERS. AS DIMENSICNEC, THE PROGRAM 
CAN PRCOUCE THE ADJOINT OF A MATRIX UP TO ORDER 5C. HE ENTRIES 
IN THE ORIGINAL MATRIX CAN RANGE FROM 0 TO lC TO THE 70Tl1 POI.ER. 
EACH INTEGER IS INPUT TO THE PROGRAM IN THE FORM OF DIGITS• BASE 
10 TO THE lOTH POWER. FCR INTERNAL MANIPULATION THE PRO(RAM 
CONVERTS EACH INTEGER TO BASE 2 TC THE 35TH POWER. WHEN OUTPUT 
IS REQUIRED, EACH INTEGER IS RECONVERTED TO BASE 10 TO Tt-:E lCTH 
PCWER. A OISCUSSICN OF THE CONVERSION ANO RE:CCNVERSION SCHEMES 
IS GIVEN IN /1/. TtMADI IS COMPOSED CF A MAIN PROGRAM, FOUR 
INPUT-CUTPUT SUBROUTINES, ANO A VARIAl:ILE-PRECISION INTEGER 
ARITHMETIC PACKAGE /TEVPAP SHARE Ol~TRIBUTION N0.1293/. THE 
MAIN PROGRAM AND THE FOUR INPUT-OUTPUT SUBROUTINES ARE ~RITTEN 
IN FORTRAN 11 ANC ARE DISCUSSED BELOW. THE VARIOUS FAP 
SUBROUTINES, WHICH COMPRISE THE ARITHMETIC PACKAGE, PERFORM THE 
NECESSARY INITIALIZATICN /SETUP/- CCNVERSIOt. /CCNVRT/-
RECONVERSION /RECNVT/- ARITHMETIC /AOD, SUB, MPY, OIV/- TESTING 
/IF/- ANO ERROR PRINTING /ERROR/. THt ONLY SPECIAL RE,UIREMENT 
OF TEMAOI IS Tl'E ABILITY TO INPUT-CUTPUT FULL-~ORC INTEGERS. 
THIS REQUIRES SLIGHT MODIFICATIONS OF ThE FORTRAN II SYSTE~ Al'.C 
THE !OH ROUTINE IS DISCUSSED IN THE FINAL PARAGRAPH. 

0709-1498UQRAN I RANI - RESPONSE ANALYSIS 
PROGRAM 

AVAILABLE 3RO QUARTER 1963. 
UR DER FROM PROGRAM DISTRIBUTION CENT ER 
SPEC! FY FILE NUMBER 0709-l49BUQRANI 

AUTHOR ••• WILLIAM E. COLLINS 

CIRECT INi.lUIRIES TO •• 
DR. KENNETH E. CLARK 
COLLEGE OF ARTS AND SCIENCES 
UNIVERSITY OF COLORAOC 
BCULOER, COLORADO 

THE RESPONSE AhALYSIS PROGRAM ANALYZES ITEi' RESPGNSt DATA 
COLLECTED IN CCNJUNCTICN WITH EIT11ER THE MINNESOTA VOCATICNAL 
INTEREST INVENTORY OR THE STRONG VOCATICNAL INTEREST BLANK. 
THE PRCGRAM IS WRITTEN IN TWO SEPARATE PARTS. PART I ACCEPTS 
DATA FROM MAGNETIC TAPE, SCORES IT WITH UP TC lOC KEYS, ANC 
PROOLCES A FULL LI STING OF THE RESULTS. PART I I CALCULATES AND 
LISTS THE SUMS, MEANS, STANDARD DEVIATICNS, CORRELAllCNS, ETC. CF 
THE SCCREC RESULTS ANC ALSO PRODUCES A PLOT OF ANY KEY 
CRCSSPLGTTED loITH ANY OH-ER KEY. THIS SECCl'<C PART IS A 
MCDIFICATION CF BMDX 13 CORRELATION ANALYSIS DEVELOPED BY Tl1Eo 
OIVISICN CF BICSTATISTICS CF UCLA/S SlHCCL OF McOICI~E. MAC~INE 
l Al'<GUAGc- FAP- F. 
!-'Aki l uf [Hi: PRLvRAM u~E:S it1,00Ll LUC.AT luNS If\. ~Cf\t S ILKACt.. 
PART II OF THE PROGRAM USES 29,000 LOCATIONS IN :ORt STCRAGE. 
IBM 709, 7 TAPE UNITS, 2 CHANNELS, 32K MEMORY, ON-LINE PRINTER. 

0709-1511UWD626 CARTESIAN PLOTTER 
AVAILABLE 3RD CUARTER 1963. 
ORDER FRO' PROGRAI' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 0709-15llU~D626 

AuTHCR ••• GARY w. HARCING 
UNIVtRSITY OF WASHINGTON 
RESEARCH COl'PUTER LABORATORY 
SEATTLE 5, •ASHINGTON 

DIRECT INCLIRIES TC AUTHOR 

TO PLOT ON CARTESIAN CC-ORDINATES ONE TO TEN CURVES 
Sll'ULTANEOUSLY. THE MAIN Cl1ARACTERISITCS OF THE PLOT ARE A 
CCl'MCN X ANO Y-SCALE FCR All CURVES, HEORETICALLY INFINITE X AND 
Y-AXIS, A"IO UNUSUAL ACCRUACY WHERE THt CATA PERMITS A SMALL CEL TA 
Y. THE OUTPUT CAN BE PRINTED AT 6 OR 8 LINES PER INCH. IF THE 
GRAPH EXTENDS BEYOND A PHYSICAL PAGE, THE OVERFLGW SWITC~ 01'< THE 
PRINTER CAN BE TURNED OFF SO THAT THERE lo. I LL BE NO GAPS IN THE 
GRAPH. THE PLCT METHOD CONSISTS OF MOVING ALONG THE X-AXIS AT 
A PARTICULAR VALUE OF Y AND DEL TA Y, COMPARING THE DATA 
lolTH THE GRAPH POSITIGN AND PUTTING IN POINTS WHERE THEY COMPARE. 
THEN DECREASING Y BY DY ANO REPEATING UNTIL TEN LINES hAVE St:EN 
CCNSTRUCTED. THESE ARE PRINTED OUT ANC THE LOWER LIMIT CF ThE Y-
SCALE IS CHECKED AGAINST T~c LAST Y PCS! Tl01• TO SEE IF T11E Gt<APl1 
FOR CNE PAGE IS CO"'PLETE. -~•CHINE CCMPCNENTS- 709 MAIN FRAME, 
CORE STORAGE, ANC STANCARD MCNITOR COMPONENTS. THE OuTPLT IS CN 
TAPE A3/6/. OTHER PROGRAMS REQUIRED LWPLCT USES THREE SUBSICIARY 
SU BR CUT INES. 
l/ ll'AGE ••• SINGLE CATA ARRAY PROCESSCR. 
21 CURVN ••• PLACES tAC~ SYl'BCL IN ITS RESPECTIVE PLACE. 
31 RTRN. ••• CETERMINES THE CORRECT RETURN TO THE MAI~ PRCGRAM. 

EACH CF THESE IS INCLUDED IN THE SYl'BOL IC ANO BINARY DECKS. 
SOURCE LANGUAGE-FORTRAN I I ANO FAP. 

0709-1514AYRTS1 ROOTS Of A POLYNOMIAL 
/RT SCH/ 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-1514AYRTS1 

ALIHCRS •• MR. ~ILLIAI' C MESSECAR 
LCCKHEEC AIRCRAFT CCRP. 
LlPERAT !CNS RE,. ASS Cl. 
BURBANK, CALIFORNIA 

DIRtCT IN~UIRltS TO AUTHCR 
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THIS SUBROUTINE will CALCULATE THE N ROOTS CF THE POLYNOMIAL­
F/Z/# A SUBN Z TON POoER f. SUBN-lZ TC N POWER MINLS H •••• &A 
sue 1Z f. A SUB 0. 

THIS SUBROUTINE will FINO ALL THE ROOTS OF A PCLYNOMJAL OF UP re 
DEGREE 90. THIS SUBROLTINE REQUIRES A 32K 7C9 FORTRAN 11 SYSTEM 
THAT PROVIDES FOR THE COMPLEX ARITHMETIC FEATURE AS DESCRIBED BY 
IBM BULLETIN J28-6114-l 8/61. RTSCH USES A METHCD DEVISED BY CR. 
C. H. LEHMER. FCR FURTHER DETAILS SEE THE JOURNAL OF THE 
ASSOCIATIOl'I FOR COMPUTING MACHINERY, APRIL 1961. VOL. 8, Nil. 2, 
PAGE 151. 
SOURCE LANGUAGE - FORTRAN II 

OY09-156211AJJOO JJOO SORT 
AVAILABLE 1 ST QUARTER 1964. 
ORDER FROM PROGRAM CISTRIBUTICr. CENTER 
SPECIFY FILE 1'UMBER 0709-1562NAJJOO 

AUTHORS •• MR. JCN CRISTOFER MILLER 
SYSTEMS DEVELOPMENT 
NCRTH AMERICAN AVIATION, INC. 
LCS ANGELES INTL. AIRPORT 
LCS ANGELES 9, CALIF. 

DIRECT INQLIRIES, TO AUTHOR 

JJOO IS A SCAT LANGUAGE CORE SORT SUBRCUTJNE FOR USE BY 709-
7090-7<;94 FORTRAi'< II. IT ACCEPTS, OR GENERATES, AN ARRAY CF 
SUBSCRIPTS FCR Tht RtCORCS re BE SORTtD. THE SUBSCRIPTS ARt 
RE-ARRANGED TO CORRESPCNC TC AN ASCENCING 01< OESCEi'<DJl'<G, 
ALGEBRAIC OR LOGICAL, SCRT OF THE UNMCVEO RcOCRCS. SORT KEYS 
NEED NCT BE oHCLt CR CONSECUTIVE WORD~- RECORDS NEED NOT BE 
FIXED LENGTH OR CONSECLTIVELY PLACED Ill CCRt. MACHINE LANGUAGE-
SCAT. 

0709-l599RHSTMl SCOPE AND MERT - EXTENSIONS 
TO PERT, PHASE ONE 

AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRAM CISTRJBUTICN CENTER 
SPECIFY FILE NUMBER 0709-l599RHSTMl 

AUTHOR ••• H.R. HEADLEY 
RAOIO CORPORATION OF AMERICA 
DEFENSE ELECTRONIC PRCDUCTS 
MISSILE ANO SURFACE RADAR DIVISICN 
MCORESTOWN, l'<EW JERSEY 

DIRECT INCUIRIES TO AUTHOR 

SCOPE AND HERT ARE PERT-BASEC TECliNIQUES DESIGNED SPECIFICALLY 
TO MEET THE NEEDS CF COMP LES R ANC D PROJECT MANAGEMENT. BAS EC 
Gi'< OVERALL PROJtCT CONSIDERATIONS CF TECrNJCAL CCMPLEXITY, 
COST ANO SCHEDULE, SCOPE DEVELOPS FEASIBLE SCHEDLLES ANO TOTAL 
RESOURCE REQUIREMENTS INCLUDING TIME, FUNDING ANO MANPC•ER. MERT 
IS IllTENOEO PRIMARILY TO ANALYZE MAN-POl<ER ASSIGNMENTS, BUT IS 
READILY ADAPTABLE TG ANY RESOURCE FGR WHICH A UNIT PER-•EEK 
ANALYSIS IS DESIRED. RESTRICTIONS 
A. OTHcR PROGRAMS REQUIREC-PERT, PhASE CNE, FOR IBM TYPE 
709/7090 AS INSTALLED BY POLARIS MISSILE SYSTEM, MISSILES AND 
SPACE DIVISION, LOCKHEED AIRCRAFT CGRPORATIOl'I, SEPTt~BER 23, 
1960. 
B. DATA-l. QUANTITY-A. SCCPE - NU~BER OF ACTIVITIES LESS ThAN uR 
EQUAL TC 5000. B. MERT - NUMBER OF All IV IT !ES LESS THAN OR Ei.JUAL 
TO 15CO. 2. FORM-AS RESTRIC.TED BY LCLKhEED PERT PROGRAM ANO AS 
DESCRIBED BELO•- A. SCOPE - INPUT LIMITED TC Flvt UNIQUE 
MANPOWER CATEGCRIES IN ACCITION TO MATERIAL COSTS ANC FIXED CuSTS 
PER NETWORK. B. MERT - INPUT LIMITEC TO FIVE UNIQUE RESOURCES 
PER ACTIVITY At.D 2104 UNIQLt RESCURCES PER NETWCRK. WRITTE~ IN 
FORTRAN 11. 

0709-3003E I JULI JULIAN DATE SUB ROUT I NE 
AVAILABLt 2NO QUARTER 1963. 
ORDER FROM PROGRAi" CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-3003EIJULI 

ALTHCR ••• wAL TER wELLER 
ASTRONOMY DEPARTMENT 
NORTHWESTERN UNIVERSITY 
EVANSTGN, ILL. 

DIRECT INQUIRIES TO AUTHCR 

THIS IS A CALEl\CAR SUBROLT!i'<E WH!Cr RtTURNS A JULIAN CAH 
TC A CALUNG PRCGRAio\ SUPPLYING AN CRCJNARY /GREGGRIAN/ 
DATE. THE JULIAN DATE IS BY OEF!t.ITICN ThE NU~BER CF 
ELAPSEC DAYS SINCE JAN O, 4713 B.C. HE DIFFtRENCE CF T•O 
JULIAN DATES IS THE NUMBER Cf DAYS BEToEtN ThcM. TrL>-
J.D. /DEC 14, 1960/ - J.C. /JAN 3, l6CC/ tQUALS 
2437282.5 - 2305446.5 EQUALS 131 1 636. FAP LANGUAGE. 

0709-3006EIQREI EIGENVALUES BY THE QR 
TRANSFORM 

AVAILABLE lST QUARTER 1964. 
ORDER FRO~ PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 0709-3006EIQREI 

AlJTHORS •• FAWAll P. !~AC J.E. VAi\ NESS 

DIRECT INCLIRitS TO •• 
FAWAZI P. !MAO 
1'CRTHWESTERN UNIVERSITY 
EVANSTON, ILLINCIS 

TO FINO THE EIGENVALUES CF A REAL MATRIX EITHER SYMMETRICAL CR 
NONSYMMETRICAL. A SUBROUTINE IS INCLUDEC TO FIRST TRANSFORM ThE 
MATRIX TC UPPER hESSENBERG FORM, ANG THEN ThE EIGENVALUtS ARE 
FOUND USING THE QR TRANSFORM OF J.G.F. FRAl<CIS. TrERE ARE T•c 
SEPARATE SUBROUTINES IN THIS PROGRAM, HESSEN AND QRtIG, AND ThE 
SECOl'.D, QREIG, CALLS A THIRD SUBROUTINE QRT. ALL THREE DECKS, AS 
SUBMITTED, ARE OIMENSICNEO FOR A lCO ~y 100 i"ATRJX. TrJS MAY Bt 
CHANGED BY REPLACING ThE Dlfo<ENS ICN CARD IN tACH CF TrE ThREE 
DECKS AND REASSEMBLING. IN THIS WRITE UP, THE SUBROUTINES ARE 
REFERRED TO BY ThE NAME USED IN THE CALLING SEQlJENCE. TG AvCJO 
DIFFICULTIES wlTH FCRTRAN Iv, THE CECK NAMES ARE DIFFERENT. 
SuBRGuT INt HES SEN HAS THE DECK NAME rESS- SUBROUTINE QREIG THE 

CCNT INUEU FRO~ PR! OR COLUMN--
DECK NAME QRCN- ANC SUBROUTINE QRT THt DECK l\AME•,RT. 
SUBROUTir.t QREIG CCNTAli'<S SCME wRITt STATEfo'ENTS •l·dCh wRITE ON 
LOGICAL TAPE 6. THIS IS ASSUMED TO Bt SYSOUl, THE OUTPUT TAPL 
THERE IS NO OTHER REFERcNCE re TAPE UNITS I~ THE PROGRAMS. 

THE_FIRST SUBROUTINE CALLEC, HESSEN, TRAi'<SFORMS ThE fo'AT~IX TG 
UPPER HESSENBERG FOR~ Uo>ING A ScRIES lf SIMILARITY TRANSFORMS2,J. 
ThE COMPUTATION IS ESSENTIALLY SINGLE PRtCISION, EXCEPT THAT THE 
VECTCR PRODUCTS REQUIRED IN THE TRAl'<SFORMAT!Ci'< ARE ACCLMLLAIEC 
I~ C?UBLE PRECISIGN. TrE SECOND SUBRuLTINE CALLE(;, QRE!G, FINCS 
THE clGcNVALUES GF HdS UPPt:R HESSENBERG MATRIX. QREIG ITSELF IS 
A CONTROL PRCGRAM THAT TES rs THE CCNHRGENCc OF THE Ir cRA r I VE 
METHCD AND MAKES THE CECISIONS AS TC wrEN TO ACCEPT ThE VALUES 
FCUNC. THE ACTUAL QR TRANSFORM IS MADE BY Al\CTHER SuBROl!T IH, 
'RT, THAT IS CALLEO BY QREIG. CRT IS A FCRTRAN IV vERSICN CF TrE 
SECOND ALGCL PRCGRAM GIVEN BY F>lANCIS IN HIS PAPER wHICH 
DESCRIBES THIS METHOD. MACh!NE LANGUAGE-FORTRA~ IV 

7040/7044 

7040-1410ROSFT1 SHARE INTERNAL FORTRAN 
TRANSLATOR FOR 7040/44 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM CISTRIBUTICN CENTER 
SPEC !FY FI LE NUMBER 7040-l4lOROSFT l 

AlJTHORS •• 7040/44 PROJECT - FORTRAN COMMITTEt 

DIRECT INQUIRIES TO •• 
FRANK CARNELLA 
1271 AVENUE OF AMERICAS 
NEW YORK 20, NEW YORK 

AUTOfo'ATICALLY TRANSLATES A FORTRAN II SOURCE PROGRAM GR 
SUBPROGRAM INTO A FORTRAN IV SOURCE PROGRAM. SI FT IS A 
STANDARD THREE-LINK FORTRAN CHAIN PROuRAM CtSIGNED TO 
RUN UNDER CGNTROL OF THE 32K FORTRAN ~ONITCK SYSTEM, THE 
PROGRAMS TO BE CONVERTED ARE CONSIOeRtD CATA ANO ARc PLACED 
BEHIND THE DATA CONTROL CARO IN THE CECK. EXCEPT FOR A FEw 
CHANGES THIS PROGRAM IS IDENTICAL WITH HS-1367. 

Y040-15190CC570 SIMULATIOll OF THE IBM 709/90 
ON THE 7040/44 

AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRAI' Cl STRI BUT ION CE NT ER 
SPEC! FY FILE NUMBER 7040-15l90CC570 

AUTHOR ••• JULI AN H. BRAUN 
IBM FEDERAL REGION OFFICE 
1111 CONNECTICUT AVENUE, N.W. 
WASHINGTON, C.C. 20036 

DIRECT INQulRIES TO AUTHOR 

ANY 7040 OR 7044 WITH EXTENDED PERFORMANCE SET. /RHUIREME,HS 
OF PERIPHERAL EQUIPMENT ARE BASEC SOLELY ON REQUIREMENTS OF 
ORIGINAL 709/90 PROGRAM./ 
SO~RCE LANGUAGE- BAP. THE SOURCE DECK CAN ALSO BE ASSEMBLED IN 
RELOCATABLE FORM BY MAP W!Th THE USUAL MON !TOR C01'TROL CARDS. 
TC SIMULATE MOST GF THE 709/SC ARITHMcTICAL P<STRUCTIONS c~ THE 
704/44. NO I/( TYPE INSTRUCTIONS ARE SIMULATED BY THIS 
SUBROUTINE. ALL OTHER INSTRUCTIONS WHICH E!llST ON THt 709/~0 BLT 
NOT ON THE 7040/44 ARE SIMULATED EXCEd tCTM, tFTM, t~NT, toTM, 
E TM, LCA, LFTM, LSNM, LTM, NOP, TTR, ANO VDh. IT IS SUGGESTED 
THAT NCP BE SIMULATED BY REPLACING WITH AXT 0 1 0. THE PROGRAM 
BEING SIMULATEO MUST NOT HAVE ANY STR/S BtCAUSE THIS WILL CESTRGY 
ACCESS INTO THE Slfo'ULATJON PROGRAfo', ThE MAXIMUM CCU~T rlELC FCR 
SIMULATED CONvERT INSTRUCT IONS IS RESTRICTED TO 15. MACHll\E 
LANGUAGE. BAP 

7040-15-BHSBOOL BOOL. ARTHRuz. HOLOCT 
AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPcCIFY FILE NUMBER 7040-1~4l~SBOOL 

AUTHOR ••• MR. FRANK CARNELLA 
1271 AVENUE CF THE AMERICAS 
NE h YORK 20, NE h YORK 

DIRECT IN!;JUI RI ES TO AUTHOR 

ATHRUZ- A SUBROUTINE OF TWO ARGUMENTS WHICH SETS THE FIRST 
ARGUMENT EQUAL TC THE SECOi'<D. INTENOtO USE JS FOR INTROCUCTION 
OF ALPHANUMERIC LITERALS INTO FORTRA~ IV PROGRAMS. 

BOOL- A FUNCTION SUBPROGRAM WHOSE SINGLE ARGUMENT IS PLACED IN 
THE LOGICAL AC /P, l-35/. USED TC ACHEVE RESULTS CORRESPCNCl,~G 
TO T~OSE OF FORTRAN II BOOLEAN IF STATE~ENT~. 

HOLOCT- A SUBROUTINE OF TWO ARGUMENTS WHICH CONSTRUCTS AN OCTAL 
CONSTANT FROM ITS BCC REPRESENTATICN IN AN ALPHANUMtRIC LITERAL, 
E.G. 6H077777. THE FIRST ARGUMENT IS HE RcSuLT ST.JRAGb THt 
SECOND IS THE ALPHANUMERIC LITERAL. 

ALL THREE RDUTINtS ARE CCOEC IN MAP, USING TrE SAVE ANC RETLi<i'< 
PSEuCC-CPERATION~. SYMBOLIC DECK INCLUCES CONTROL CARCS 
l\ECESSARY TO ASSEMBLE ThESE ROUTINES ~I-Ile cDITING Tl-cfo' 11\TC Tt<c 
7040/44 IBLIB, FOLLOWING THE MACHINE TRIGGER OR TEST SUBRCUTINES. 

7040-l566MICOMI COMIT SYSTEM FOR THE 
Y040/701t4 

AVAi LAB LE 4TH QUARTER 1963. 
ORDER FROI' PROGRAM CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7C40-1566MICOM1 
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AUTHORS •• V.H. YNGVE M.L. CRAMER 

OIRECT INQUIRIES TO •• 
M.L. CRAMER 
ELECTRONIC ASSOCIATES, INC. 
P.O. BOX 582 
PRINCETON, N.J. 

COMIT IS A GENERAL-PURPOSE PROBLEM-ORIENTED PROGRAMMING 
LANGUAGE FOR PRIMARILY NON-NUMER !CAL APPLICATIONS. THE 709/90/94 
VERSION HAS FOUND CONSIDERABLE APPLICATION IN SUCH FIELOS AS 
NATURAL LANGUAGE PROCESSING, THEOREM PROVING, INFORMATION 
RETRIEVAL, MECHANICAL TRANSLATION, PROGRAM tCITING NON-
NUMERCIAL DATA REDUCTICN, GAME PLAYING, SIMULATION OF hUMAN 
PROBLEM-SOLVING BEHAVIOR, ALGEBRAIC MANIPULATICN AND SO ON. 
COMIT WAS DESIGNED TO BE EASY TO LEARN AND EASY TO USE SD THAT 
THE PROBLEM ORIGINATOR CAN QUICKLY WRITE HIS OWN PROGRAM THUS 
ELIMINATING THE PROBLEMS INVOLVED IN EXPLAINING HIS NEEDS TO A 
PROGRAMMER. COMIT FEATURES SPECIAL FACILITIES FOR SYMBOL 
MANIPULATION, PATTERN MATCHING, DICTIONARY SEARCH, PUSH-om.,.. 
STORAGE, AND FLEXIBLE INPUT AND OUTPUT. LIMITED ARITHMETIC 
FACILITIES ARE PROVIDED. THE 7040/44 VERSION MAINTAINS FULL 
SOURCE-PROGRAM CCMPATIBILITY WITH THt 709/90/9't VERSION. MACHINE 
LANGUAGE-FAP. 

7040-l589EOFAKE SIMULATION PROGRAM OF THE 
7094 

AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 70't0-l589EOFAKE 

AUTHORS •• D.F. STEVENS DCN WAT SON TED ROSS 

DIRECT lt.QUIRIES TO •• 
C.F. STEVENS 
MATH AND COMPUTING DEPT. 
LAWRENCE RADIATION LAB. 
BERKELEY 4, CALIF. 

TO PERMIT A 7090/94 MAP /OR FAP/ PROGRAM /EXCLUSIVE OF INPUT, 
OUTPUT, AND DOUBLE PRECISION PORTIONS/ TO RUN ON A 704C wlTH ONLY 
MINOR MODIFICATIONS. THE PROGRAM CONSISTS OF THREE PARTS- A 
MACRO PACKAGE WHICH BECOMES PART OF THE 7094 PROGRAM AND SERVES 
TO REDEFINE THE NON-7040 INSTRUCTICNS AS SPECIALLY CODED STRS. 
A SUBROUTINE /XFERX/ TO SAVE THE ORIGINAL STR TRAP INSTRUCTION, 
REPLACE IT WITH A TRANSFER TO THE ANALYSIS AND SIMULATION 
PROGRAM, AND RESTORE IT wHEN SIMULATION IS CCMPLETEC. A 
SUBROUTINE /ANLYZ/ WHICH DECODES THE STR INSTRUCTIONS AND 
SIMULATES THE 7094 INSTRUCTIONS THEY REPLACED. MACHINE-7040, 
WITH EXTENDED PERFORMANCE ANO SINGLE PRECISION FLOATl1'G POINT 
INSTRUCTION SETS. MAP LANGUAGE DESIGNED TO RUN UNCER 7040 IBSYS 
MON! TOR. MEMORY REQUIRED ABOUT ABOUT 400 LOCATIONS. 

7040-l595XYZPCCR COMMERCIAL CONVERSION 
ROUTINE FOR THE IBM 701t0/44 

AVAILABLE lST CUARTER 1964. 
ORDER FROM PROGRA~ DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7040-1595Xv°ZPCC 

AUTHOR ••• D.M. PALMER 
IBM CORP. 
P.O. BOX 31 
BOISE, TEXAS 

OlRECT INQUIRIES TO AUTHOR 

THIS PROGRAM IS DESIGNED FDR COMMERICAL USERS OF THE IBM 
7040/44. I TS PURPOSE IS TO PROVIDE ThE COMMERCIAL USER ~ITH A 
CONVENIENT ,MEANS OF HANDLING OUTPUT DATA CONVERSION AND OUTPUT 
RECORD GENERATION. THIS PROGRAM WILL CONVERT A BINARY WORD TO 
BCD, EDIT THE BCD llOROS WI Th COMMAS, DECIMALS, MINUS SIGNS, ETC., 
AND WI LL ACT AS AN INTERFACE TO I OBS AND JO BOU WHEN SO DES IREC. 
IT WILL ALSO CONVERT BINARY TO OCTAL AND ALLCW FOR DIRECT 
TRANSMISSICN OF DATA WITHOUT ANY CONVERSION. THE USER WILL BE 
ABLE TC SELECT A SPECIFIC EDIT WORC /MAXIMUM OF 8/ DESIGNATE 
WHEN HALF-ADJUSTING IS TO TAKE PLACE, AND TO SPECIFY WHERE THE 
DECIMAL IS TO BE LOCATEO IN THE EDITED FIELD. THIS PROGRAM 
WILL NOT ACCEPT FLOATING POINT DATA. FOR ANY ONE PARAMETER 
IN THE CALLING SEQUENCE THE NUMBER OF OUTPUT WORCS ON A BINARY 
TO BCD CONVERSION IS 3. WHEN CONVERTING TO OCTAL THERE lllLL BE 
TWO WORDS OF OUTPUT, AND WHcN TRANSMITTING WITHOUT CONVERSION THE 
PROGRAM PERMITS ONLY ONE WCRC OF OUTPUT, PER CALLING SEQUENCE 
llORO. THE PROGRAM IS WRITTEN IN MAP AND CAN BE RUN ON A 704C/44 
WITH THE EXTENDED PERFORMANCE INSTRUCTION SET. 456 WORDS OF CCRE 
STORAGE ARE REQUIRED, THIS MAY BE REDUCED TO 431 THROUGH USE OF 
OPTIONAL ROUTINES WITHIN THE PROGRAM. 

7040-l596BPABILO MAP SUBROUTINE FOR SAVING 
CHAIN TAPES 

AVAILABLE lST QUARTER 1964. 
ORDER FROI' PRCGRAM DISTRIEUTION CENTER 
SPECIFY FILE NUMBER 7040-1596BPABIL 

AUTHORS •• THOM LANE 

DIRECT INQUIRIES TO •• 
THOM LANE 

JOHN WALKER 

BONNEVILLE POWER ADMINISTRATION 
P.O. BOX 3621 
ZCNE 8 
PORTLAND, OREGON 

THE 7040 IBSYS SYSTEM DOES NOT CURRENTLY ALLOW THE RE-USE OF 
CHAIN TAPES. ON AN A CHANNEL SYSTEM w!Tr 7330S THE NORMAL TIME 
TO LCAD A CHAIN TAPE PRIOR TO EXECUTION RANGES FROM 5 TO 20 
MINUTES. BY CREATING A SELF-LOADING TAPE, FUTURE LOADS OF Tr.AT 
CHAIN PROGRAM ARE CUT TO 30 TO 50 SECCNDS. IBM PROJECTS A 
RELEASE OF A SIMILAR FEATURE IN THE FIRST QUARTER, 1964. IF THE 
USER HAS N DEPENDENT LINKS IN HIS PROGRA~, HE PLACES A CALL CHAIN 
/N&L/ STATEMENT AS THE FIRST EXECUTABLE STATEMENT OF HIS MAIN 
LINK. AT THE END OF HIS CHAIN DECK, HE ADDS A LINK COMPOSED OF 
A FORTRAN PROGRA~. WITH A CALL MAKCHN STATEMENT. THE MAKCHN 
ROUTINE MAY BE LOADED FROM THE LIBRARY TAPE CR PLACED IN THt 
LINK AS A BINARY DECK ANO WILL BE EJ(ECUTED AFTER THt CHAIN CECK 
HAS BEEN LOADED. THE Ll1'K NAME OF THE LAST LINK MUST BE SAllCHN. 
llHEN EXECUTION BEGINS THE MAIN LINK CALLS LINK /N&L/, WHICH 
CONTAINS ZO BPA BILD, AND ZC BPA BILD GENERATES ThE TAPE Or. 
s.suo1. AT THIS POINT, THE SELF-LOADl~G TAPE IS READY CN S.SLOl, 
IT MUST BE LOACED FROM S.SUOO. IF YOU DIAL THESE TWO UNITS SO 
AS TO INTERCHANGE THEM, FILE PROTECTING THE SELF-LOADING TAPE AS 
A PRECAUTION, YOU ARE READY TO EXECUTE. 

7090 

7090-NUCL34 FARSE-U 
AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM CI S TR I BUT ION CENTER 
SPECIFY FILE NUMBER 7090-NUCL34 

Au THOR ••• R. A. BLAINE 
ATOMICS INTERNATlflNAL 
P.U. ~LX 309 
CANCGA PARK, CALIFORNIA 

DIRECT INQUIRIES TO AUTHOR 

NATURE OF PROBLEM SOLVED - THE PROGRA~. CCMPUTES THE NELTRQN 
LEAKAGE FROM A SHIELD ANNULUS USING AN ATTENUATION MCDEL BASED CN 
MEAN FREE PATHS TRAVERSED ALONG A STR/'1GrT LINE TRAJECTORY, THE 
REMOVAL CROSS SECTIONS INCORPORATE MULTISCATTERING EFFECTS. OOSE 
DEPOSIT AT THE TARGET ~t:SH IS THEN DETERMINED FROM THE A~GULAR 

DISTRIBUTION OF THE LEAKAGE NEUTRONS, INTEGRATED OVER THE SHIELIJ 
SURFACE. MAY BE USED CN THE 704, 709, 7090. WRITTEN IN FORTRAN. 

7090-NUCL35 APllRC-SYBURN 
AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPEC I FY FI LE NUMBER 7090-NUCL35 

AUTHOR ••• T. M. OLSEN 
MARTIN MARIETTA CORPORATICN 
BALTIMORE 3, MARYLAND 
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OIRECT INQUIRIES TO AUTHOR 

NATURE OF PROBLEM SOLVED - ONE-CIMENSIONAL REGIONWISE OR 
INTERVALWISE DETERMINATION GF ISOTOPE CONCENTRATIONS OUR ING 
REACTOR BURNUP, INCLUDING EFFECTS CF RGO OR OTHER CONTROL 
EIGENVALUE VARIATICN, PROVIDING CORE AVERAGE() RACIAL CONSTAHS 
FOR SUBSEQUENT SYNTHESilED AXIAL BURNUP PRCtlltM. MAY BE USEC CN 
THE 7090 ANO 7094. WRITTEN IN FORTRAN 11 ANC FAP. 

7090-NUCL36 APWRC-GAMICO /GAM ADAPTED TO 
APWRC/ 

AVAILABLE 3RO QUARTER 1963. 
ORO ER FROM PROGRAf' 01 S TR I BUT ION CENTER 
SPECIFY FILE NUMBER 7090-NUCL36 

AUTHOR ••• T. M. OLSEN 
MARTIN MARIETTA CORPORATION 
BALTIMORE 3, MARY LA~O 

CIRECT INQUIRIES TO AUTHOR 

AS IN THE ORIGINAL GAM CODE. THIS PROGRAM COMPUTES THE SLO•tl"G­
OOWN SPECTRUM IN EITHER THE P-1 OR B-1 APPRGXIMATION, lJSING 68 
GRGUPS OF NEUTRONS WITH A CONSTANT GROUP WIDTH OF DELTA U#0.25. 
THE CALCULATED FLUX ANC CURRENT SPECTRA ARE USED TO REDUCE 
THE CRlGll'IAL 68-GRCUP CROSS-SECTICN CAU TO AVERAGE VALUES OVER 
AS MANY AS 32 BRGAD GROUPS. MAY BE U~ED ON THE 7090 AND 70S4. 
WR! TTEN IN FORTRAN 11 ANO FAP. MACHINE REQUIREMENTS - 32K ~CRE 
PLUS 10 TAPE UNITS. NC CARO REAOER Oil PUNCh REQUIREC. 

7090-lllUCL37 CURE-3 TAPE VERS 10111 FOR 
7090/94 

AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM CISTRl8UTICN CENTER 
SPEC !FY f I LE NUMBER 7090-NUCL37 

AUTHOR ••• T. M. OLSEN 
MARTIN MARIETTA CORPORATION 
BAL TI MORE 3, MARYLAND 

DIRECT INQUIRIES TO AUTHOR 

SAME AS FDR ORIGINAL CURE FOR I BM 704. TWO DIMENSIONAL NELTRGN 
DIFFUSION EQUATIONS. MACHINE REQUIREMENTS - 32K MEMORY. CARC 
READER AND PUNCH NOT NEECEC. UNUSUAL FEATURES OF THE COOE-Cl,RE 
IS STILL THE ONLY 2-0 DIFFUSION THEORY PROGRAM WITH AN R-THETA 
GEOMETRY OPTION. WRITTEN IN FAP. 

7090-NUCL38 EQUI POISE-3-A 
AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM 01 STRIBUTION CENTER 
SPEC I FY FI LE NUMBER 7090-NUCL3B 

AUTHORS •• C. W. NESTOR, JR. T. B. FOWLER 

DIRECT INQUIRIES TO •• 
C. W. NESTOR, JR. 
OAK RIDGE NATIONAL LABORATORY 
OAK RIOGE, TENNESSEE 

M. L. TOBIAS 

EQUIPOISE-3-A IS A SLIGHTLY REVISED VERSION OF EQUIPCISE-3 /SEE 
ABSTRACT 39/. IN ADDITION TO THE STANDARD OUTPUT, A PICTURt: IS 
PRINTED OF THE MATERIAL ARRANGEMENT IN THE REACTOR. IF THE 
ADJOINT FLUX OPTION IS USEO, THE PROMPT NEUTRON LIFETIME IS 
CALCULATED ANO PRINTED, WITH THE REACTIVITY PER UNIT CHANGE IN 
EACH GROUP CONSTANT IN EACH REGION OF THE REACTOR. RESTRICTIONS 
ON THE COMPLEXITY OF THE PROBLEM-SAME AS FOR EQUIPOISE-3 WI Th THE 
EXCEPTION THAT IF THE NUMBER OF DIFFERENT MATERIALS IN Tl-E 
REACTOR EXCEEDS 35 NO PICTURE WILL BE PRINTEO. WRITTEN IN 
FORTRAN. 

7090-NUCL39 FAIM 
AVAILABLE 3RD QUARTER 1963. 
ORDER FRO~ PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-NUCL39 

AUTHOR ••• OCRGTHY C. BALLER 
APPLIED MATHEMATICS DEPT 716-61 
ATOl'ICS INTERNATIONAL 
P .o. BOX 309 
CANCGA PARK, CALIFORNIA 

DIRECT INQUIRIES TO AUTHOR 

THE FAIM LIST CODE, WRITTEN IN FORTRAN II FOR THE IB" 70~/7090 
COMPUTER, LISTS THE OUTPUT FROM TliE FAIM LIB PUNCh CCCE. H·E 
OUTPUT FROM THE FAIM LIB COOE IS A MICROSCOPIC CROSS-SECTIO!> 
LIBRARY IN COLUMN BINARY FORM FOR USE WITH THE FAIM COOE. 

REQUESTOR MUST SUBMIT CNE REEL OF MAGNETIC TAPE FOR BASIC PROGRAM 
MATERIAL. 

7090-NUCHO CRAM 
AVAILABLE 3RO QUARTER 1963. 
OROER FROM PROGRA~ DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCL40 

AUTHOR ••• A. HASS! TT 
UK ATOMIC ENERGY AUTHCRITY 
RISLEY, WARRINGTON 
LANCASHIRE, ENGLAND 

DIRECT INQUIRIES TO AUTHOR 

NATURE OF PROBLEM SOLVED- CRAM IS A PROGRAM TO SOLVE THE 
MULTIGROUP OIFFUSION EQUATIONS IN WO-OIMENSICNS /R-l, X-Y, GR R-E 
GEOMETRY/., OR IN ONE-DIMENSIONAL /SLAB, CYLINORICAL, OR SPERICAL 
GEOMETRY/. NEUTRONS MAY SCATTER FROM ANY GROUP TO ANY OTHER. 
REAL, ADJOINT, AND SOURCE-TYPE PROBLEMS ARE ALL SOLUABLE. THE 
PROGRAM WILL COMPUTE THE-EFFECTIVE OF THE SYSTEM OR ALTERNATIVELY 
SEARCH FOR CRITICALITY BY MOVING SPATIAL BOUNORIES, VARYING 
MATERIAL COMPOSITIONS, OR VARYING TRANVERSE BUCKLING. THE 
EQUATICNS ARE SOLVED BY FINITE DIFHRtNCE Mt:THOOS. 

CONTINUED FRCM PRIOR CCLUMN--
UNUSUAL FEATURES OF THE CODE- A GENERAL OUTPUT COMPILER IS 
PROVIDED WHICH CAN BE GIVEN OUTPUT INSTRUCTIONS IN ALGEBRAIC FORM 
AS PART OF THE PROBLEM INPUT DATA. TliE USER CAN THEREBY DEVELOP 
HIS OWN ROUTINES FOR PROCESSING RESULTS. CROSS SECTIONS MAY BE 
PUT IN OIRECTLY OR MAY BE CHOSEN FROM THE PROGRAM LIBRARIES-- A 
GRGUP CONOENSATIGN ROUTINE IS PROVIDEC. THt:RE ARE FACILITIES FOR 
RUNNING PROBLE14S IN SUCCESS I ON-- PASS ING FLUXES AND/OR DATA FROM 
PROBLEM TO PROBLEM. OPTIONAL MESH DOUBLING IS PROVIOEO TO CHECK 
FINITE DIFFERENCE ERRORS OR TO SPEED UP CRITICALITY SEARCHES IN 
THE EARLY STAGES. 

7090-NUCLltl CROC 90 
AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM DI STR I BUTIGN CENTER 
SPECIFY FILE NUMBER 7090-P..UCL41 

AUTHORS •• MR OAVIO W THOMSPSON 
AEROJE T GENERAL NUCLEOM !CS 
P.O. BOX 77 
SAN RAMCN, CALIFORNIA 

OIRECT INQUIRIES TO AUTHCR 

THE CROC-90 CODE WAS DEVELOPED FOR USE AS AN EXPEDIENT TOOL IN 
THE DATA REDUCTICN OF VARIOUS OUT-OF-PILE FLUIC FLOW EXPERIMENTS 
ON THE '4L-I FUEL ELEMENTS. THE CODE, WRITTEN IN FORTRAN 
LANGUAGE, IS SPECIFICALLY OESIGNEO TO EVALUATE FUEL ELEMENT 
FRICTION FACTOR~, ENTRANCE ANO EXIT CUEFFICIENTS, ANO ORIFILt 
CALIBRATIONS FRGM HYDROOYNAIHC DATA OBTAINED IN THE AGN GUT-OF 
PILI: LOOP. AS PRESENTLY COMPILED, IT IS LIMITED FOR USAGE ONLY 
IN CCNJUNCTION w!TH THE TEST SECTICN IN THE AGN CUT-OF-PILE 
wATER-LOOP. SLIGHT MODIFICATIONS IN ThE FORTRAN LISTING CA"' MAKE 
THIS CODE UNIVERSALLY APPLICABLE TG THE REDUCTION OF DATA FROM 
SINGLE PHASE EXPERIMENTAL FLUID FLOW TESTS IN AXIAL FLOW OUCTS. 

7090-NUCL42 CON EC 
AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM OISTRIBUTION CENTER 
SPEC I FY FI LE NUMBER 7090-NUCL42 

Ai.JTHORS •• c. KOLAR N. PRUVOST 

DIRECT INQUIRIES TG •• 
C. KOLAR 
LAWRENCE RADIAT IGN LABORATORY 
UNIVERSITY OF CALIFORNIA 
LIVERMORE, CALIFORNIA 

A NEW, COUPLEO, ONE-DIMENSIONAL NEUTRONIC-ELASTICITY Tf<EORY COGE 
IS DESCRIBED. THE CODE HAS BEEN PREPARED TO RUN ON THE IBM 7090 
DIGITAL COMPUTER. THE CALCULATION IS DESIGNED FOR APPLICATION TO 
PULSED, FAST REACTORS SUCH AS GOOIVA ANC SUPER KUKLA. THE 
QUANTITIES CALCULATEO AS A FUNCTION OF TIME ANO SPATIAL 
COORCINATES ARE- ALPHA, TEMPERATURE, RAOIAL ANO TANGENTIAL 
STRESSES, ACCELERATIONS, VELOCITIES, ANO OISPLACEMANETS. SOME 
RESULTS OF APPLICATION OF CONEC TO SPECIFIC SYSTEMS ARE GIVEN ANO 
COMPARED WITH THE EXPERIMENTAL OR ANALYTICAL RESULTS. 

7090-NUCL43 
COOE/ 

ARES-1 /A RESONANCE INTEGRAL 

AVAILABLE 3RO QUARTER 1963. 
OROE R FROM PROGRAM 0 IS TR I BUT I CN CENTER 
SPECIFY FILE NUMBER 7090-NUCL43 

AUTHOR ••• F. L. FILLMORE 
APPLIED MATHEMATICS DIVISION 
ATOMICS INTERNATIONAL 
P.O. BOX 309 
CCNGGA PARK, CALIFORNIA 

DIRECT INQUIRIES TO AUTHOR 

ARES-I IS USED TG CALCULATE EFFECTIVE RESONANCE INTEGRALS AND 
MULTIGROUP CROSS SECTIONS FOR LUMPS ANO MIXTURES USING RESONANCE 
PARAMETERS. IT COMBINES, IN A SINGLE COCE, THE RESOLVEO, 
UNRESCLVEO ANO l/V PARTS OF THE CALCULATION WHICH WERE PREVIOUSLY 
IN SEPARATE COOES. IN ADDITION, MOST OF THE PRELIMINARY DATA 
PREPARATION ANC All OF THE CORRECTIONS TC THE RESONANCE INTEGRAL 
THAT 1'ERE PREVIOUSLY MADE BY HAND ARE N01' OONE BY THE MACHINE. 
THIS GREATLY REOUCES THE LABOR THAT WAS FORMERLY INVOLVED IN 
MAKING THESE CALCULATIONS. THE HUL Tl GROUP CROSS SECTIONS ARE 
PRINTED IN A FCRM FOR USE IN MULTIGROIJP REACTOR CALCULATICN~. 
FOR EXAMPLE, THEY CAN BE INSERTED INTC THE AIM-6 OR FAIM 
L!SRMH ts.. 111 121 ur ro 50 GRours CAN BE SPECif u:c, ..-it.. Ll'tLO.U, 

BREAKPOINTS BEING INPUT DATA. A RESONANCE PARAMETER LIBRARY IS 
INCLUCED IN THE COCE. 

REQUESTOR MUST SUBMIT CNE REEL OF MAGNETIC TAPE FOR BASIC PRCGRAM 
MATERIAL. 

7090-NUCLltlt SCAR I 
AVAILABLE 3RD QUARTER 1963. 
ORDER FRCM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCL44 

AUTHOR ••• R. A. BLAINE 
ATOMICS INTERNATIONAL 
P.O. BOX 309 
CANOGA PARK, CALIFORNIA 

DIRECT INQLIRIES TO AUTHOR 

SCAR I IS ONE OF SEVERAL SURVEY COOES WHIC'°' hAVE BEEN DEVELOPED 
AS RANGE-FINOING DEVICES FOR SNAP SHIELCING OESIGNS. ALL OF 
THESE COOES EMPLOY RAY-TRACING TECHNll;UES. ALL ARE DESIGNEC FGR 
SHORT MACHINE TIMtS. SCAR I COMPUTES THE CURRENT AT GIVEN TARGt:T 
POINTS OUE TO FAST NEUTRONS WHICH ARE PROOUCEO WITHIN SPEC IF IEO 
RE ACTOR VOLUME ELEMENTS ANO SCA TT ER FROM DESIGNATED CY LI NOR !CAL 
SURFACE ELEMENTS. THE PROGRAM NORMALLY REQUIRES FORTY-NINE ITEMS 
OF INPlJT DATA ANO ONE TO THREE MINUTES OF MACHINE TIME ON THt IBM 
-7090. 

REQUESTOR MUST SUBMIT ONE REEL OF MAGNETIC TAPE FOR BASIC PRGGRAM 
MATERIAL. 
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7090-NUCL~5 SCARF I 
AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCL45 

AUTHOR ••• R. A. BLAINE 
ATOMICS INTERNATIONAL 
P.O. BOX 309 
CANOGA PARK, CALIFORNIA 

DIRECT INQUIRIES TO AUTHOR 

THE SCARF I CODE IS A COMPUTING AID DESIGNED FOR APPLICATION TO 
SHIELDING PROBLEMS INVOLVING SPACECRAFT POWERED BY SNAP REACTGR 
SYSTEMS. SPECIFICALLY, IT PRGVIDES A FIRST GRDER APPROXlllATICN OF 
THE FAST NEUTRCN CURRENT AT THE PAYLOAD SURFACE DUE TO NEUTRONS 
WHICH SCATTER FROM THE RADIATOR FINS. SCARF I ENABLES TH LSER 
TO INVESTIGATE THE EFFECT OF RADIATOR POSITION ON THE INCIOE"T 
RADIATION AT THE TARGET /REAR PAYLOAD SURFACE/. IN ADDIT!Cl'h IT 
PROVIDES THE USER WITH THE CATA NECESSARY TO DESIGN ThE MOST 
EFFECTIVE SHIELD TO REDUCE THIS SCHH:REC RADlATICN. SCARF I IS 
DESIGNED AS A COMPLIMENTARY PROGRAM TC FARSE l /SEE TLR 5772/, 
WHICH DETERMINES THE SHADOW SHI ELD DHIGN FOR SNAP REACTOR 
SYSTE:MS. THE SHIELD PARAMETER OUTPUT OF THE LATTER PROGRAM l'.> 
USED AS INPUT DATA FOR SCARF I. IN ACCITION, MUCH OF THE OrHER 
INPUT DATA IS IDENTICAL. 

REQUESTOR MUST SUBMIT ONE REEL OF MAGNETIC TAPE FDR BASIC PROGRAM 
MATERIAL. 

7090-NUCL46 AIREK 3 
AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DIS TR I BUTI ON CENTER 
SPECIFY FILE NUMBER 7090-NUCL46 

AUTHORS •• L. R. BLUE 

DIRECT INQUIRIES TO •• 
L. R. BLUE 

M. HOFFMAN 

APPLIED MATHEMATICS 
A TOMI CS l NTERNA TIONAL 
P.O. BOX 309 
CANCGA PARK, CALIFORNIA 

A I REK 111, A 7090 FOR TRAN PROGRAM FOR THE NUii ER I CAL SO LUT I CN OF 
THE SPACE INDEPENDENT REACTOR KINETICS EllUATIDNS. THIS AMTC IS A 
DESCRIPTION Of THE CURRENT AIREK PROGRAM. THIS CURRENT CODE IS A 
COMPLETE REVISION Of THE PROGRAM CESCRIBED I" NAA-SR-MEMO 4980 
TO THE POWER Of CNE. THIS AMTD AND ThE CODt: HEREIN DESCRIBH 
COMPLETELY ABSOLETE AND REPLACE All PREVIOUS VERSIONS ANC 
DESCRIPTION OF AIREK. 

REQUESTOR MUST SUBMIT ONE REEL OF MAGNETIC TAPE FDR BASIC PRCGRAM 
MATERIAL. 

7090-NUCL~7 BAM 
AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPEC !FY FILE NUMBER 7090-NUCL47 

AUTHOR ••• R. A. BLAINE 
APPLIED MATHEMATICS DIVISION 
A TOMI CS INTERNATIONAL 
P.O. BOX 309 
CANCGA PARK, CALIFORNIA 

DIRECT INQUIRIES TO AUTHOR 

BAM COMPUTES THERMAL GROUP CONSTANTS ASSUMING SEPARABILITY OF 
SPACE AND ENERGY IN THE BOLTZMAN EQUATION. THE CODE ITERATES 
BETWEEN A SPECIAL CALCULATION USING AN S SUB 4 CYLINDRICAL 
GEOMETRY CELL CODE AND A SPECTRUM CALCULATION USING TEMPEST 11. 
CONVERGENCE IS RAPID., TYPICAL RUNNING T !ME IS ONE-HALF TO CNE 
MINUTE. THE INPUT NECESSARY TO OPERATE BAM IS ESSENTIALLY rHE 
GEOMETRY OF THE CELL, THE TEMPEST IDE"TIFICATION NUMBERS AND 
DENSITIES FOR EACH ELEMENT OF EACH REGION, AND THE VARIOLS 
OPT! ONS. MUCH OF THE DA TA FDR MALLY NEEDED I CONVERGENCE CRITERIA, 
EXTRAPOLATION PARAMETERS, ETC./ ARE BUILT INTO BAH. THE 
CALCULATICNAL PROCEDURE IS AS FOLLOWS. FIRST, THE TEMPEST 11 
LIBRARY IS READ IN, FOLLOWED BY ANY ACDITIONAL BINARY AND/OR 
DECIMAL LIBRARIES ANO A CARD WITH THE WORD DATA TO SIGNIFY THAT 
All LIBRARIES HAVE BEEN READ. NEXT, THE TITLE CARD IS READ, 
FOLLOWED BY THE CASE DATA WHICH IS ENTERED BY MEANS Of THE DECRD 
SU BR OUT INE. 

REQUESTOR MUST SUBMIT ONE REEL Of MAGNETIC TAPE FOR BASIC PROGRAM 
MA TE RIAL. 

7090-NUCL~8 APllRC-CELCOR 
AVAILABLE 3RO QUARTER 19!>3. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCL4B 

AUTHCR ••• C. GICHELDINGER 
THE MARTIN COMPANY 
NUCLEAR DI VIS ION 
BAL T !MORE, MARYLAND 

DIRECT INQUIRIES TO AUTHOR 

THIS REPORT CONTAINS A CGMPLETE DESCRIPTION OF THE NUCLEAR 
ANALYSIS CODE, CELCOR, A FORTRAN-II PRCGRAM FOR THE IBM 7090 
COMPUTER. CELCOR CALCULATE!> MULTI PLY LETHARGY LEVEL CELL 
CORRECTIONS FCR SPHERICAL, CYLINDRICAL OR SLAB CELLS. FCR THE 
SLAB CASE, A TWO-OIMENSIONAL SYNTHESIS OPTION IS AVAILABLE, 
ALLOWING CONSIDERATION Of THE FLUX DISTRIBUTION, BOTH 
PERPENDICULAR AND PARALLEL TD THE PLANE OF THE SLAB. FLUX 
DISTRIBUTIONS MAY BE CALCULATED USING Pl CR SN OPTION.• S2, 54, 
S6, SB AND Sl6 APPROXIMATICNS ARE AVAILABLE IN ALL GECMETRltS 
EXCEPT CYLINDRICAL, WHERE STORAGE REQUIREMENTS LIMITED THE 
HIGHEST ORDER TO SB. THE Rt:PORT CONTAINS CUMPARISONS OF CELCGR 
ANALYSIS WITH EXPERIMENTAL RESULTS. THE LATTER INCLUDE 
EXPERIMENTAL FINE ACTIVATION DISTRIBUTIONS HROUGH A UNIT Cl:'LL, 
HETEROGENEOUS-HOl'OGENEOUS FUEL ELEMENT SUBSTITUTICN EXPtRIHENTS 
AND ASSEMBLY Of CLEAN CRITICAL CONFIGURATIONS. ALSO INCLUDED IN 
THE REPORT ARE A COMPLETE COVERAGE OF INPUT AND OUTPUT, CPERATING 
INSTRUCTIONS, SAMPLE PROBLEM. 

CO"T l NUEC FROM PR !OR COLUHN--
REQUESTGR HUST SUBMIT GNE REEL OF MAGr.ETIC TAPE FOR BASIC PROGRAM 
MATE RI AL. 

7090-NUCL~9 SNAPKIN ANO SNAPKIN A 
AVAi LAB LE 3RD QUARTER 1963. 
ORDER FROM PROGRAM OlSTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCL49 

AlJTHCRS •• W. A. RHOADES 

ClRECT lNllUIRlES TO •• 
W. A. RHOADES 

G. A. LCNG 

APPLIED MATHEMATICS DEPT 721-13 
ATOMICS INTERNATIONAL 
P.O. BOX 309 
CANOGA PARK, CALIFORNIA 

SNAPKlN PROVIDES A ONE-REGION TIME-DEPENDENT CALCULATION Of 
POWER, ENERGY, TEMPcRATURE, REACTIVITY, lNVl:'RSE PERIOD, ANC 
HYDROGEN LCJSS IN A SNAP REACTOR AfTtR A PERTUBATIDN FROM GIVEN 
INITIAL CONDITIONS. HEAT CAPACITY IS TREATED AS A CCNTJNUOt,S 
FUNCTION Of TEMPERATURE. TEMPERATURE COEFFICIENT CF REACTIVITY 
CAN BE TREATED AS A CONSTANT, A LINEAR FUNCTION, OR A COMBINATION 
Of BOTH. HYDRCGl:N l:VOLUI ICN IS TKl:ATl:O ACCLJRDING TU AN l:QUATION 
DEVELOPED TO FIT EXISTING EMPIRICAL DATA. FOREG ADDRESSABLt: CATA 
INPUT IS USEO FOR MAXIMUM EASE IN WRITING INPUT. A SIMPLE, 
INPUT. A SIMPLE, COMPACT DATA OUTPUT FORMAT IS USED. SNAPKlN A 
PERFORMS THE ABOVE-LISTED CALCULATIONS WITH THE ADDITICNAL 
FEATURE Of WEIGHTING PCWER, HEAT CAPACITY, ANO REACTIVITY 
IMPORTANCE FOR TWENTY FIVE OR LESS REGIONS. 

REQUESTER MUST SUBMIT ONE REEL OF MAG,,ETIC TAPE FOR BASIC PROGRAM 
MATERIAL. 

7090-NUCL50 QUICKIE 
AVAILABLE 3RD CUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCLSO 

Al; THO RS •• WA RHOADES 

CIRECT INQUIRIES TO •• 
WA RHOADES 

GA LONG 

APPLIED MATHEMATICS DEPT 721-13 
A TOMI CS INTERNATIONAL 
P .o. BOX 309 
CANCGA PARK, CALIFORNIA 

THE NElJTRON SLCWING DOWN ANC THERMALIZATION PROBLEM IN IHlNI TE 
MEDIA IS SCLVEC BY SOLUTION OF A SIMULTANEOUS SET OF EQUATIONS 
REPRESENTING GROUP PHENOMENA. FINITE MEDIA EFFECTS ARE lNCLi.;DED 
BY MEANS OF DB TO THE 2NO POWER INSERTION. A FORTRAN COMPUHR 
PROGRAM, QUICKIE, IS DESCRIBED WHICH PERFORMS THIS CALCULATIGN 
IN b - 8 SECONDS FOR AN lB GROUP PROBLEM. SEVERAL APPLICATIONS 
ARE DESCRIBED. THE DNE-ClMENSIONAL MULTIGROUP NEUTRON DlfFuSION 
EQUATICNS SOLVED BY ULCER /l/ HAVE A DIRECT ANALYTICAL SOLuTICN 
IN THE CASE WHERE THE TOTAL BUCKLING FOR THE SYSTEM 15 Kl'.OWN. 
SINCE A SUITABLE BUCKLING CAN BE OLCULATEO FOR MOST ON-REGION 
SYSTEMS HAVING A REGULAR GEOMETRIC SHAPE, THEN IT IS POSSIBLE TC 
SOLVE SUCH PROBLEMS IN ZERO DIMENSIONS. BY TREATING THE LEAKAGE 
AS ABSORPTION. THIS TREATMENT IS EXACTLY LIKE THAT GIVC:" 
TRANSVERSE BUCKLING IN ULCER. THE ADVANTAGt:S ARE, f lRST, 
SIMPLICITY Of DATA REQUIREMENT, AND SECOND, ECONOMY OF EXECLTION 
T !ME. 

REQUESTOR MUST SUBMIT ONE REEL Of MAGNETIC TAPE. 

7090-NUCL51 CROCK 
AVAl LAB LE 3RO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCLSl 

AUTHORS •• R.A. STONE 

DIRECT INQu!RlES TO •• 
R.A. STCNE 

R.H. SHUDDE 

ATOMICS INTERNATIONAL 
P.O. BOX 309 
CANOGA PARK, CALIFORNIA 

H.L. FRIEDMAN 

CROCK IS A CODE THAT SCLVES A SERIES GF SEVEN EQUATIONS 
DESCRIBING HEAT TRANSFER, FLUID FLCW, METEOROID PROTECTION, A"C 
GEOMETRIC PROPER Tl ES Of A RADIATOR-CONDENSER. THE LAST OF THE 
SEVEN EQUATIONS SUMS THE WEIGHT OF THt RADIATOR. PRINTOUT IS 
EITHER IN TABULAR FORM SHOWING WEIGHT AS A FUNCTION OF THE 
VARIOUS DESIGN PARAMETERS, OR IN ONE LINE SHOWING THE DESIGN 
PARAMETERS WHICH GIVE THE MINIMUM WEIGHT CONFIGURATION. 

REQUESTOR MUST SUBMIT CNE REEL OF MAGNETIC TAPE FOR BASIC PROGRAM 
MA TERI AL. 

7090-NUCL52 SHOCK 
AVAILABLE 3RD QUARTER 19b3. 
ORDER FROM PROGRAM Cl STRIBUTIGN CENTER 
SPEC I FY Fl LE NUMBER 7090-NUCL52 

AUTHDRS •• R.A. STONE 

DIRECT INQUIRIES TO •• 
R.A. STONE 

R.H. SHUDDE 

ATOMICS INTERNATIONAL 

H.L. FRIEDMAN 

A DIVISION Of NORTH AMERICAN AVIATICN INC. 
P.O. BOX 309 
CANOGA PARK, CALIFORNIA 

SHOCK IS A CODE ANALOGOUS TO CROCK THAT CALCULATES AND OPTIMIZES 
THE DESIGN PARAMETERS CF A SPACE RADIATOR THAT REJECTS THE 
SENSIBLE HEAT LOST FROM A SlNGLE-PHASI: FLUID. CGDE INPUT At.C 
OUTPUT ARE VERY SIMILAR TO THOSE IN CROCK. SINCE, HOWEVER, THERE 
IS NO DIRt:CT RELATIONShlP Bl: I wt EN PRESSURI: CROP AND RADIATING 
TEMPERATURE SELECTION Cf THE OPTIMUM PRESSURE DROP AND 
TEMPERATURE DROP OEPENCS ON SOME RATHER TENUOUS ASSUMPTIONS. 

REQUl:STOR MUST SUBMIT ONE REEL OF MAGNETIC TAPE FOR BASIC PROGRAM 
MATERIAL. 
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7090-NUCL53 APWRC /CROSS SECTION 
LIBRARY/ 

AVAILABLE 3RO QUARTER l9b3. 
ORDER FROM PROGRAM DISTRieUTICN CENTER 
SPECIFY FILE NUMBER 7090-NUCL53 

AUTHOR ••• T.M. OLSEN 
THE HARTIN COMPANY 
NUCLEAR DIVISION 
BALTIMORE, "ARYLAND 

DIRECT INQUIRIES TC1 AUTHOR 

THIS REPORT DESCRIBES A SYSTEM OF IBM 7090FORTRAt.-I I AND FAP 
SUBRCUTINES FOR PREPARING PROGRAM ANC CROSS-SECTICN LIBRARY 
TAPES. THESE SUBROUTINES ARE INTENDED PRIMARILY FOR USE I.ITH ThE 
ARMY PRtSSURIZEC WATER REACTOR CODE /APloRC/, BUT MANY OF Tht!R 
FEATURES ANO ADVANTAGES HAKE THEM USEFUL FOR OTHER CODES ALSO, 
PARTICULARLY THOSE IN THE PLANNING STAGES. THE PROGRAM LIBRARY 
SUBROUTIN~S ARE ADDEO TD AN EXISTING CODE BY MEANS OF A SINGLE 
CALL STATEMENT. THEY PROVICE A DIAGNOSTIC EDIT FOR ANY CF ThE 
STANDARD FORTRAN-II 1/0 /INPUT-OUTPUT/ HALT!> AND FOR ANY LOGICAL 
HALTS WHICH THE PROGRAMMER CARES TC INCLUDE IN FORTRAN-I I SOURCE 
PROGRAMS. THE SAHE ROUTINES ALSO ALLOW ANY PROGRAM CONTAINING 
THEM TD BE WRITTEN ON A REFERENCE LIBRARY TAPE WITHOUT NEEC FOR 
FURTHER HOOIFICATION. THIS PROGRAM LIBRARY TAPE IS THE 
FOUNCATION FOR THE AUTCHATED APWRC. CHANNEL TRAPPING IS USED TG 
SEARCH FOR A PROGRAM ON THIS TAPE WHILE CALCULATIONS ARE 
PROCEEDING IN THE CENTRAL PROCESSING UNIT OF THE COMPUTER. RAPID 
PROGRAM ACCESS IS THUS PROVIDED WITHOUT THE DISADVANTAGE OF 
WRITING LARGE DECKS ON A TEMPORARY HA!;NETIC TAPE AT EACH 
APPLICATION, AS WITH THE FORTRAN-II ChAIN FUhCTION. THE 
SUBROUTINES RECUIRE THE FIRST 1700/8 CORE LOCATIONS. THE RtPORT 
ALSO CCNTAINS ALL NEC.ESSARY INFORMATION FOR GENERATING, USING ANC 
MODIFYING THE THREE CROSS SECTION VERSUS EN~RGY FIU:S REQUIREC BY 
APWRC.• A 19-LEVEL FILE, A 22-GROUP FILE AND A bB-GROUP FILE. 

REQUESTOR HUST SUBMIT CNE REEL OF MAGNETIC TAPE FOR BASIC PROGRAM 
MATERIAL. 

7090-NUCL54 APWRC-SYNFAR-02 
AVAILABLE 3RO QUARTER 19b3. 
ORDER FROM PROGRA" DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCL54 

AUTHOR ••• MR. TOH OLSEN 
THE HARTIN CO. 
NUCLEAR DIVISION 
BALTIMORE, MARYLAND 

DIRECT INQUIRIES TO AUTHOR 

COMPUTER FOR wt<ICH CODE IS DESIGNED- IBM 7090 WITH 32K CORE 
PLUS 10 TAPE UNITS., NO CARO RE AO ER OR PUNCH REQUIRED. 
PROGRAMMING SYSTEM- FORTRAN II INCLUDING FAP. NATURE OF PROBLEM 
SOLVED- SYNTHESIS COMPUTATION OF THE STATIC FLUX AND REACTIVITY, 
DR OF THE STABLE PERIOC AND CORRESPONLING FLUX SHAPE, IN XY CR RZ 
_;EOMETRY. DIRECT COMPUTATION OF THC: SAHE QUANTITIES IN ONE-
OIMENSIONAL SPHERICAL GECMETRY. UNUSUAL FEATURES- THE CYNAMIC 
CALCULATION YIELDS THE INVERSE STAeLE PERIOD, AS WELL AS 
K-OYNAHJC, ThE K-JNSTANTANEOUS, HEAN NEUTRON LIFETIME ANO THE 
EFFECTIVE DELAY FRACTION. Pl AND/OR SN SYNTHESIS. Pl OR SN 
ADJOINT COMPUTATION OPTION. ANISOTROPIC /Pl/ SCATTERING JS 
ALLOloED IN THE SN SOLUTIONS. INHOMOGENEOUS MODERATION SOLLTION 
FOR REFLECTOR REGICNS. AN INHOMOGENEOUS TRAii.SPORT SOLLTION, 
USING A FIXED FISSION OR SLOWING-DOWN SOURU DISTRIBUTIOI\ IS 
AVAi LAB LE. THUS, A THREE-THERMAL GROUP CALCULATION, INCLUDING 
UP-SCATTERING, IS POSSIBLE. EDIT INCLUDES OPTIONAL BENSON-LEHNER 
PLOTTING DATA. LOGICAL ERROR DIAGNOSTICS. 

REQUESTOR MUST SUBMIT ONE REEL OF MAGNETIC TAPE FOR BASIC PROGRAI' 
MATERIAL. 

7090-NUCL55 ADVANCED SHI ELD CODES 
AVAILABLE 3RD QUARTER 19b3. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCL55 

AUTHOR ••• OR. S. PRE I SER 
DEVELOPMENT DIVISION 
5 NEw STREET 
WHITE PLAINS, NEW YORK 

DIRECT INCUIRIES TO AUTHOR 

AOVANC.EU !>HltLU LUUt5 LUN51:.I FD 3 PRCGRAMS, -9- NllJBE, SANE 
ANO ADCNJ S. THES CODES ARE BROKEN OGINN AS FOLLOWS-

THE CODE /9-NIOBE/ FOR NUMERICALLY lNTEC,RATl"G T11E 
TIME-INDEPEl>IOENT NEUTRON OR GAMMA RAY BOLTZMANN TRANSPORT 
EQUATION, ORIGINALLY WRITTEN FOR THE IBH-704, HAS BEEN REVIStD 
FOR USE ON THE IBH-7090. ThE CODE WILL CALCULATE ANGULAR 
DISTRIBUTION, TOTAL FLUXES, ANO CURRENTS FOR NEUTRONS 
/OR PHOTONS/ AS A FUNCTION CF ENERGY /OR wAvE LENGTH/ IN A 
FINITE, HULTILAYERED, SPHERICALLY SYMMETRIC CONFIGURATION. 

SANE-SAGE SOLVES A NEUTRCN OR GAMMA TRANSPORT PROBLEM IN 
SPHERICALLY SYMMETRIC MULTILAYER GEOMETRY. THE PROGRAMS COMPUTE 
NEUTRON /SANE/ OR GAMMA /SAGE/ FLUXES AT INTERIOR OF THE ASSEMBLY 
FAST DCSE AT THE EXTERIOR IS ALSO CALCULATED. BY THE USE OF 
RESPCNSE FUNCTIONS, SECONDARY GAMMA RAY SOURCES CAN BE GENERATED 
THROUGHOUT THE CONFIGURATION. THE SANE PROGRAM HANDLES VOLUME 
DISTRIBUTtD FISSION OR MONCENERGETIC SOURCES. THE SAGE PROGRAM 
HANDLES VOLUME DISTRIBUTED MONOENERGETIC GAMMA SCURCES. 32K 
CORE. PROGRAM "RI TT EN IN FAP ANO FOR TRAN. 
ADCNI S CALCULATES THE SOLUT ICN TO THE TRAl>ISPCRT El.;UA TION FCR 
PRIMARY NEUTRONS /OR GAMMAS/ IN A THRtE CIHtNSIONAL RHTANGULAR 
GEOMETRY. THE PROGRAM COMPUTES EITHER NEUTRON OR GAMMAS FLLXES 
AND THEIR STANDARD DEVIATIONS JN EACH OF UP TO 80 REGIONS. BY 
USE CF RESPONSE FUNCTIONS, DOSE AND SC:CONDARY GAMMA RAY SOUl<CES 
CAN BE GENERATED THROUGHOUT THE CONFIGURATION. IN PART I CUL AR, THE 
CODE HAS PROVED USEFUL IN ANALYZING THE PENETRATION CF NEUTRONS 
OR GAMMAS THROUGH OUCTEC SHIELDS. 32K CORE PROGRAMS INRITTEh I" 
FORTRAN ANO FAP. 

REQUESTOR HUST SUBMIT 3 REELS OF TAPES FOR 9-NIOBE, b REELS OF TAPE 
FOR SANE-SAGE, ANO 10 REELS OF TAPE FLR ADONIS FCR BAS IC PROGRA" 
MATERIAL. 

7090-NUCL5b CCC-3 SHIELDING PROGRAM 
PACKAGE CCC-3 /14-2 ANO 14-3/ 

AVAILABLE lST QUARTER 19b4. 
ORDER FROM PROGRA" Cl STRJBUTICN CENTER 
SPEC IF Y FI LE NUMBER 7090-t.UCL 5b 

AUTHORS •• J. T. MARTIN 
M.D. MCDONALD 

DIRtCT IN,LIRIES re •• 

J.P. YALCH W.E. EDWARDS 

RAOIATICN SHE LO ING INFORMATION CEhTER 
OAK RIDGE NH IONAL LABORATORY 
P.O. BOX 
OAK RIDGE, TENNESSEE 

THE PROGRAM PACKAGE INCLUDES A KERNEL INTEGRATION CODE. 14-2, 
ANO A CATA CHECK, 14-3. ThE CODE, 14-2, CALCULATES ThE 
PENETRATION OF NEUTRONS AND GAMMA RAYS IN A REACTOR Sh !ELD AND 
ALSO COMPUTES REACTOR SHIELC WEIGHTS. SCURCES ARE DESCRIBEC IN A 
RECTANGULAR COORDINATE SYSTEM AND HUST BE FURNISHEC BY ThE LSER 
AS INPUT INFORHATICN. REACTOR ANO SHIELD GEOMETRIES ARE 
DESCRIBED BY COMBINATIONS CF REGIONS FORMEC BY ROTATION OF 
RECTANGLES ANO TRAPEZOIOS ABOUT THE SYSTEM AXIS OR PARALLEL AXES 
OR BY TRANSLATION OF CCNVEX QUADRILATERALS PARRALLEL TO ANY AXIS 
OF THE RECTANGULAR COORDINATE SYSTEM. RECTANGULAR PARALLELEPIPED 
VOLUME, RECTANGULAR PLANE SURFACE, LI NE, OR POI NT SOURCES HAY BE 
DESCRIBED. SOURCE-DENSITY CISTRIBUTIONS, USED AS INPUT 
DATA, HUST BE IDENTICAL FOR NEUTRONS AND GAMMA RAYS AND ARE 
NON-SEPARABLE. GAMMA-RAY SOURCE ENERGY SPECTRA ARE ASSUMED 
INDEPENDENT OF PCSITION. ThE FAST-NEUTRON FLUX OR DOSE-RAH 
CALCULATION IN HYDROGEl'<OUS MATERIALS UTILIZES ALBERT-loELTON 
THEORY. MOMENTS HETHOC DIFFERENTIAL NUMBER SPECTRA AND 
DIFFERENTIAL SCATTERING GAMMA-RAY E"ERGY SPECTRA ARE i.JSED TO 
COMPUTE DIFFERENTIAL NEUTRON SPECTRA AND GAMMA-RAY ENERGY 
SPECTRA, RESPECTIVELY. BUILCUP FACTORS COMPUTED BY EMPIRICAL 
EXPRESSIONS ARE USED IN CONJUNCTIOI\ WITh EXPONE"ITIAL ATTENUATION 
TO CCMPUTE GAMMA-RAY FLUXES ANO DOSE ANC ENERGY ABSORPTION RATES. 

7090-NUCL57 NUCY DEVELOPMENT OF A 
GENERAL METHOD OF EXPLICIT SOLUTION TO NUCLIDE CHAIN EQUATIONS 

AVAILABLE lST QUARTER 19b4. 
ORDER FROM PROGRA~ DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCL57 

AUTHOR ••• D.R. VONOY 
UNION CARBIDE NUCLEAR CIVISION 
OAK RI OGE NAT ICNAL LABORATORY 
OAK RIDGE, TENNESSEE 

DIRECT INCUIRJES TO AUTHOR 

A CALCULATICNAL PROCEDURE CEVELOPEO PREVIOUSLY FOR THE 
DETERMINATION OF NUCLIDE CONCENTRATICNS AT A POINT IN A REACTOR 
AT SUCCESSIVE TIME INTERVALS HAS BEEN MODIFIED AND EXPANDED. 
PROVISIONS HAVE BEEN INCORPORATED FOR CALCULATION OF REACTION 
RATES AND SUMMED REACTIONS. THE REVISED PROGRAM PERMITS A NUMBER 
OF SUCCESSIVE Cl-tANGES IN REACTOR CPERATING CONOJTICNS, SUCH AS 
CHANGES IN THE RATIO OF FAST-NEUTRCN FLUX TO THERMAL-NEUTRCN 
FLUX, TO BE REACILY INCORPORATED INTO A CALCULATION. PROGRAMMING 
SYSTEM- FORTRAN. THE CALCULATION IS OF NUCLIDE CONCENTRATIONS 
AT A POINT IN A REACTOR AT SUCCESSIVE TIME INTERVALS, WITH 
EXPOSURE TO A nc-GROUP NEUTRON FLUX. INFINITE SYSTEM 
CRITICALITY IS CALCULATED. RESTRICTION ON COMPLEXITY OF THE 
PROBLEM- 99 DIFFERENT NUCLICES, 50 NUCLIDE CHAINS, 5C NUCL IDES 
IN A CHAIN, 32K MACHINE REQUIRED. 

THE PRIMARY EQUATIONS ARE USED IN A FORM THAT MINIMIZES LOSS CF 
SIGNIFICANCE lh SINGLE-PRECISION CALCULATIONS. A PROVISION IS 
INCORPORATED FOR CONSICERING INTERLOCKING CHAINS. CIRCULATING 
ANO NONCIRCULATING NUCLIOES MAY BE CCNSICEREO IN THE SAME 
CALCULATION. CONCENTRATIONS OF SIX NUCLIDES MAY BE AOJUSTEO TC 
MAINTAIN CRITICALITY. FLUX LEVELS MAY BE ACJUSTED TO MAINTAIN 
THE POINER LEVEL, ANO THE RATIO OF FAST-NEUTRON FLUX TO THERMAL­
NEUTRCN FLUX MAY BE ADJUSTED TO ACCGUNT FOR THE EFFECT OF A 
CHANGE IN THE THERMAL MACROSCOPIC ABSORPTION CROSS SECTION. ALL 
DATA ARE INPUT, SO PROGRAM CHANGES ARt NOT NECESSARY TC CONSIDl::R 
ANY SITUATION OF INTEREST. REACTION RATES AND 5UMMED REACTIONS 
MAY BE OBTAINED WITH EACH NUCLIDE. RESGNANCE INTEGRAL 
CGRR ELATIONS ARE USED. 

7090-NUCL58 CCCI - KERNEL INTEGRATION 
CODE - CALCULATED SOURCES 

AVAILABLE lST QUARTER 1%4. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCLSB 

AUTHCR ••• BETTY MASKEWITZ 
NUCLEAR MATERIALS ANC PROPULSION CPERATION 
GENERAL ELECTRIC CCRP. 
CI t.C IN t.A TI , CH I 0 

DIRECT INQUIRIES TO AUTHOR 

PROGRAMMING SYSTEM - 7090 SAP/FAP. SHIELDING COMPUTER PROGRAM 
14-0 EVALUATES POINT-TD-POINT KERNELS AND INTEGRATES OVER SGURCE 
REGIONS TC PERFORM REACTQR-SHIELD PC:htTRATION CALCULATIONS FOR 
NEUTRONS AND GAMl<A RAYS. NEURON ANC GAMMA-RAY FLUXES, SPE:CTRA, 
ANO COSE AND El'.ERGY ABSORPTION RATES CAN BE COMPUTED FOR 
POSITIONS IN ANC AROUND COMPLEX SHIELDS CCNTAINING MULTIPLE 
SOURCES DESCRIBED IN A CYLINDRICAL COCRCINATE SYSTEM. IN 
ADDITION, THE PROGRAM CAN COMPUTE REACTOR Sl-t!ELD kEIGhT. 
COMPUTATION OF ANY OF THESE QUANTITIE5 IN A SINGLE PRCBLEM IS 
OPTJCNAL. REACTGR ANO Sh!ELD GEOMETRIES ARE DESCRIBED BY 
COMBINATIONS OF RtGIONS FORMED BY ROTATION CF RECTANGLES ANC 
TRAPEZOIDS ABOUT THE REACTOR-SHIELD AXIS CR PARALLEL AXES OR BY 
TRANSLATION OF CONVEX QUADRILATERALS PARALLEL TO ANY AXIS OF THE 
RECTANGULAR COORDINATE >YSTEM. CO"PO>ITION~ ARE EXPRESSED AS 
VOLUME FRACT!Ot.S FOR EACf' l<ATERIAL IN THt RcACTOR-Sl-tlELD ASSEMBLY 
ANC ARE: ASSOCJATH' ~ITh THE APPROPRIATE GECMURICAL RtGIONS BY 
CODE NUMBERS. SOURCE-REGION INTEGRATJCN LH11TS ARE SPECIFIED FCR 
EACH GF AS MANY AS SIX SOURCE TYPES, AND LOCATION DIMENSIONS ARE 
SPECIFIED FOR THi AXIS OF EACH OF A PGSSIBLt 200 SOURCE REGICNS. 
SOURCE-REGION NOCAL POINTS ARE LOCATED BY INTtRSECTICN OF AXIAL 
LINES IN SHELLS CONCENTRIC ABOUT THE ~CURCE REGICN AXES AND 
PLANES 1'.0RHAL TO THE AXES. THE PROVISIONS FOR SPACING THESc 
LINES, SHELLS, A"D PLANES PtRHIT DESCRIPTIO" OF CYLINDRICAL 
VOLUME, CYLINDRICAL OR PLANE SURFAC~, AXIAL CR RADIAL LINE, OR 
POINT SOURCES. A DIFFERENT SOURCE-PCINT SPACING IS PERMITTED FOR 
EACH SCURCE TYPE. 
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7090-NUCL59 CCC2 - KERNEL INTEGRATION 
COOE- INPUT SOURCES 

AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC! FY FILE NUMBER 7090-NUCL59 

AUTHOR ••• BETTY MASKEWITl 
NUCLEAR MATERIALS ANO PRO PULS ION OPERATION 
GENERAL ELECTRIC 
C INC INNAT I, OHIO 

DIRECT INQUIRIES TO AUTHOR 

PROGRAMMING SYSTEM - 7090 SAP/FAP. SHIELDING COMPUTER PROGRAM 
14-1 EVALUATES POINT-TO-POINT KERNELS AND llHEGRATES OVER SGURCE 
REGIONS TO PERFORM REACTOR-SHIELD PENETRATION CALCULATIONS FOR 
NEUTRONS AND GAMMA RAYS. NEUTRON AND GAMMA-RAY FLUXES• SPECTRA, 
AND DOSE AND ENERGY ABSORPTION RATES CAN BE COMPUTED FOR 
POSITIONS IN ANO AROUND COMPLEX SHIELDS CONTAINING MULTIPLE 
SOURCES DESCRIBEC IN A CYLINDRICAL COORDINATE SYSTEM. IN 
ADDITION, THE PROGRAM CAN COMPUTE REACTOR SHIELD WEIGHT. 
COMPUTATION Of ANY OF THESE QUANTITIES IN A SINGLE PROBLEM IS 
OPTIONAL. REACTOR AND SHIELD GEOMETRIES ARE DESCRIBED BY 
COMBINATIONS OF REGIONS FORMED BY ROTATICN OF RECTANGLES ANC 
TRAPEZOIDS ABOUT THE REACTOR-SHIELD AXIS OR PARALLEL AXES OR BY 
TRANSLATION Of CONVEX QUADRILATERALS PARALLEL TO ANY AXIS OF THE 
RECTANGULAR COCRDINATE SYSTEM. COMPOSITIONS ARE EXPRESSED AS 
VOLUME FRACTIONS FOR EACH MATERIAL IN THE REACTOR-SHIELD 
ASSEMBLY AND ARE ASSOCIATED WITH THE APPROPRIATE GEOMETRICAL 
REGIONS BY CODE NUMBERS. SOURCE-REGION INTEGRATION LIM! TS ARE 
SPECIFIED FOR EACH OF AS MANY AS SIX SOURCE TYPES, AND LOCATIGN 
DI MENS IONS ARE SPECIF I ED FOR THE AX IS OF EACH OF A POSSIBLE 200 
SOURCE REGIONS. SOURCE-REGION f'IODAL POINTS ARE LOCATED BY 
INTERSECTION OF AXIAL LINES IN SHELLS CONCENTRIC ABOUT THE SGURCE 
REGION AXES AND PLANES NORMAL TO THE AXES. THE PROVISIONS FOR 
SPACING THESE LINES, SHELLS, AND PLANES PERMIT DESCRIPTION OF 
CYLINDRICAL VOLUME, CYLINDRICAL OR PLANE SURFACE, AXIAL OR RADIAL 
LINE, OR POINT SOURCES. A DIFFERENT SOURCE-POINT SPACING lo 
PERMITTED FOR EACH SOURCE TYPE. SOURCE-DENSITY DISTRIBUTIC"S ARE 
ASSUMED I NOE PENDENT OF ANGULAR POSIT ION. THE SOURC~ DENS I TY MLS T 
BE SPECIFIED AS INPUT FDR EACH RING OF SOURCE POINTS IN EACl1 
DIFFERENT SOURCE TYPE. 

7090-NUCLbO WED 
AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRA~ DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCLbO 

AUTHORS •• J. ASKEW R. BRISSENDEN 

DIRECT INQlJIRIES TO •• 
S. FRANCESCCN 
MATHEMATICS DEPARTMENT 
UNIVERSITY COLLEGE 
LEICESTER UNIVERSITY 
LEICESTER, ENGLAND 

THE CODE EDITS THE MAGNl:T IC TAPE PRODlJCED BY W-DSN TO PRCCUCtc 
REACTION RATES BY ENERGY AND BY VOLUMt WITH TOTALS. IT CAN ALSO 
PRODUCE REACTION RATES FOR FED IN CROSS-SECTIONS. 

7090-NUCLbl W-DSN 
AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-NUCLbl 

AUTHORS •• J. ASKEW R. BRISSENDEN 

DIRECT INQUIRIES TO •• 
S. FRANESCON 
MATHEMATICS DEPARTMENT 
UNIVERSITY COLLEGE 
LEICESTER UNIVERSITY 
LEICESTER, ENGLAND 

THE SOLUTICN OF THE DISCRETE SN EQUATIONS IN A CYLINDRICAL 
GEOMETRY. EIGENVALUE OPTION IS REACTIVITY /K SUB EFF/ ONLY. 
VOLUME DI STRIBUTEO SOURCES ARE ALLOWED, BUT NO SURFACE SOURCES. 
RESTRICTIONS ON COMPLEXITY OF THE PRObLEM - THE SPLIT UP OF 
ENERGY GROUPS SPACIAL MESH AND SN APPRCXIMAT ION IS FULLY 
VARIABLE, LIMITED ONLY BY THE TOTAL FAST STORAGE CAPACITY OF THE 
COMPUTER. SPECIAL FEATURES OF THE CODE - THE COCE IS DESIG"EC 
FOR THERHALIZATIDN PROBLEMS IN LATTICE CELL CONFIGURATIONS, ANC 
THE GROUP ITERATION SCHEME IS DESIGNED TC CONVERGE QUICKLY IN 
THIS SITUATION. THE BCUNDARY CONDITIGN IF FREE OR GENERALIHO 
NON-LEAKAGE. THE DISCRETE ORDINATES MAY BE CHOSEN TO SATISFY LOW 
ORDER SPHERICAL HARMONICS CONDITIONS. THE OUTPUT IS DUMPED CN A 
TAPE wHICH MAY BE EDITED AT ANY TIME lJSING THE WED CODE. 

7090-NUCLb2 HURGATROYD ANALYSIS OF THE 
KINETICS OF THE MSRE 

AVAILABLE lST QUARTER 19b4. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC !FY FI LE NUMBER 7090-NUClb2 

AUTHOR ••• C.W. NESTOR, JR. 
OAK RIDGE NATIONAL LABORATORY 
UNION CARBIDE CORPORATION 
U.S. ATOMIC ENERGY COMMISSION 
OAK RIDGE, TENNESSEE 

DIRECT INQUIRIES TO AUTHOR 

THE IBM 7090 PROGRAM MURGATROYD JS A REVISED AND EXTENDEC 
VERSION OF THE IBM 704 PROGRAM PET-I, WHICH SOLVES /BY A 
FIFTH-ORDER RUNGE-KUTTA PROCEDURE/ THE COUPLED FIRST-GRDER 
DIFFERENTIAL EQUATIONS FOR POWER, DELAYED NEUTRON CONCtNTRATION 
AND TEMPERATURE IN A ONE-REGION REACTOR AS A FUNCTION CF TIM!c, 
GIVEN AN INPUT REACTIVITY VARIATION REPRESENTED BY A SERIES UF 
LINEAR RAMPS. THE BASIC EXTENSIO"S WERE THOSE WHICH wERE 
NECESSARY TO INCLUDE: THt EFFECTS OF ThE SE PARA Tc HtAT CAPAL! I lb 
ANO TEMPERATURE COEFFICIENTS OF THE FuEL SALT ANG GRAPHITE IN H-E: 
MSRE, AND OF HEAT TRANSFER BETWEEN THE FUEL AND GRAPH! TE. 
JN ADDITION, THE INPUT AND OUTPUT Sl:CTIONS OF THE PREVIOLS 
PROGRAM WERE MODIFIED TO FACILITATE H,E USE OF THE PRQGRMI it. 
EXTENSIVE PARAMETER STuDIES, AND A CALCULATION OF THE PRE:SSUKt 
RISE IN THE CORE WAS INCLUCED. TYPICAL RUNNING TIMcS ARE OF !He 

CONTINUED FRCM PR !OR COLUMN--
ORDER OF 12 MILLISECONDS PER TIME STEP- A CALCULATION OF A 
30-SECOND POWER HISTORY USING A 10 MILLISE:CCND TIME STEP REQlJIRES 
ABOUT 3b SECONDS CF MACHINE TIME. 

7090-NUCLb3 RAT RAP 
AVAILABLE lST QUARTER 1%4. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPEC I FY FI LE NUMBER 7090-NUC Lb3 

AUTHOR ••• w.B. GREEN 
ATOMICS INTERNATIGNAL 
CANGGA PARK, CALIFORNIA 

DIRECT INQUIRIES TO AUTHOR 

THE RATRAP CODE COMPUTES DOSE RATE AT SPECIFIED SPATIAL POINTS 
ABOUT A SYSTEM OF SNAP GEOMETRY. AN ATTENUATIGI'< MOGEL BASEL CN 
MEAN FREE PATHS TRAVERSED ALONG A STRAIGHT LINE TRAJECTORY IS 
USED. RESTRICTIONS ON THE COMPLEX ITV OF THE PROBLEM - lCOO CORE:/ 
REFLECTOR SOURCE POINTS, 50 DOSE POINTS- DIMENSIONS MAY BE 
ENTERED IN CENTIMETERS OR INCHES. PRCGRAMl"l~G SYSTEM - FORTRAN 

7090-NUCL64 CCC-°' /SHIELDING PROGRAM 
PACKAGE/ 15-2 

AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRAM DI STRI BUT ION CENTER 
SPECIFY FILE NUMBER 7090-NUCLb4 

AUTHORS •• N. R. BAUMGARDT 
M.A. CAPO 

DIRECT INQUIRIES TO •• 

A. TRAMPUS J.E. MACDONALD 

RADIATION SHIELDING INFORMATION CE,,,TER 
OAK RIOGE NATIONAL LABORATORY 
P.O. BOX X 
OAK RIDGE, TENNESSEE 

THE CODE, 15-2, CALCULATES THE ENERGY SPECTRUM ANG ANGULAR 
DISTRIBUTION OF GAMMA RAYS AT A POINT DETECTOR DUE TO SINGLE AND 
MULTIPLE SCATTERING IN AIR FROM A MONCENERGET!C 1 MDNCOIRECTIONAL 
POINT SOURCE. THE SINGLE-SCATTERING CONTRIBUTION IS COMPUTEC BY 
NUMERICAL INTEGRATION Wh!LE THE CONTRIBUTION DUE TO SECOND- AND 
HIGHER-ORDER SCATTERING JS DETERMINcD USING MONTE CARLO 
TECHNIQUES. TWO OPTIONS IN THE PROGRAM PROVIDE FOR REDUCTION OF 
THE VARIANCES OF THE ESTIMATES- Ill BIASED SAMPLING OF THE 
SCATTERING ANGLE AND /2/ EXPONENTIAL TRANSFORMATION. ANOTHER 
OPTION ALLOWS THE GENERATION AND TRACKING OF 0.5-MEV PHOTONS 
FOLLOWING PAIR-PRODUCTION EVENTS. 

7090-ZOXY0002 CLUSTERING PROGRAM 
AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-ZOXY0002 

Au THOR ••• R. BONNER 
IBM CORP., A.s.o.o. 
DEPT. 967 
PEEKSKILL, N.Y. 

DlkECl l"~UIR!£S TG ALTHCR 

TO FORM CLUSTERS OF SAMPLES FROM AN INPUT SAMPLE POPULATION SuCH 
THAT SAMPLES WITHIN A CLUSTER ARE SIMILAR. EACH SAMPLE IS 
EXPRESSED AS A BINARY WORD WHERE EACH BIT RePRESENTS Tl-E PREH1'CE 
OR ABSENCE OF A PARTICULAR ATTRIBUTE. SIMILARITY JS A wEJGHTEC 
SUM OF -ALL THE ATTRIBUTES WHICH ARE IN THE SAME STATE /0 OR 1/ 
FDR TWO SAMPLES. CLUSTERS ARE FORMED BY CHOOSING A SAMPLE FOR 
THE CLUSTER CENTER, CALCULATING SIMILAR SAMPLES ABOUT THE CtNTER, 
AND CALCULATING THE CH I-SQUARE PROBABILITY OF THE CLUSTER 
OCCURRING IF THE ATTRIBUTES WERE INDEPENDENT OF EACH OTHER. 7090 
MACHINE WITH 2 CHANNELS AND 32K MEMORY. MAXIMUM /NUMBER OF 
ATTRIBUTES X NUMBER SAMPLES/ EQUALS 71BK. MAXIMUM OF 359 
ATTRIBUTES. FAP PROGRAM WITH FORTRAN SUBROlJTINES. 550 SOURCE 
STATEMENTS. PROGRAM RUN SUCCESSFULLY ONCE FOR 350 SAMPLES IN 
UNDER 2 MINUTES. 

OPTIONAL PROGRAM MATERIAL - REQUESTOR MUST SUBMIT ONE REEL CF TAPE 
TO OBTAIN THE SAMPLE PROBLEM INPUT DATA. 

7090-1094BESYS3 ONE PHASE MONITOR SYSTEM 
AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1094BESYS3 

AUTHCRS •• G. L. BALD~IN 

G. HANSEN 

DIRECT INQUIRIES TO •• 
MI SS F. L. BUGEL Y 

R. DRUMMOND 
M. C. MCILROY 

BELL TELEPHCNE LABOR ATOR I ES 
MURRAY HILL, NEW JERSEY 

D. E. EAS,TWOOD 
V. A. VYSOTTSKY 

A MONITOR PROGRAM COMPOSED OF SIX /bl MAJOR PROGRAMS. 
REQUIRES A TWO Ci'<ANNEL 32K MACHINE, 7090 OR 709 wlTH OATA 
CHANNEL TRAPS. NORMAL OPERATION USES NINI: TAPES. 
SUBMITTAL IS CCNTAINED ON FIVE /5/ TAPES, A HIGH DENSITY 
BINARY SYSTEM TAPE, TWC SYMBOLIC TAPEo, AND TWO LISTING 
TAPES. CORR 1152 

REQUESTOR MUST SUBMIT b TAPES FOR BASIC PROGRAM MATERIAL. 

7090-1130RLAl'tA SMASHT 
AVAILABLE 4TH QUARTl:R l9bl. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7G90-1130RLA14A 

AL THOR ••• CARTER L. CCLE 
SYS. DEL. CCRP. 
2500 COLCRADO AVENUE 
SANTA MON IC A, CALIFORNIA 
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DIRECT INQUIRIES TO AUTHOR 

A TWO PASS COMPILER LOADING PROGRAM DtSIGNED TO REPLACE 
THE COMPILER-MOCIFY ANO LOAD PARTS OF THE SOS SYSTEM ANC TG 
WORK JN CONJUNCTION WITH THE REMAINDER OF ThE SOS SYSTEM. 

REQUESTOR MUST SUBMIT 2 TAPES FCR BASIC PROGRAM MATERIAL. 

7090-1190PKli'M3 INTEGER PROGRAMMING 3 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DJ STRIBUT ION CENTER 
SPECIFY FILE NUMBER 7090-ll90PKJPM3 

AUTHOR ••• C .S. WADE 

DIRECT INQUIRIES TO •• 
MR.J.J. WADE 
IBM CORPORATION 
RESEARCH COMPUTING CENTER l3ii10 
THOMAS J.WATSGN RESEARCH CENTER 
YORKTOWN HEIGHTS,NEll YORK 

CONV.Of. PKFIP03 FOR 7090 USING FORTRA/i EM. 

7090-1190PKIP93 INTEGER PROGRAMMING 3 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-ll90PKJP93 

AUTHGR ••• c.s. WADE 

CIRECT INQUIRIES TC •• 
MR.J.J. WAOE 
I BM CORPORA Tl GN 
RESEARCH COMPUTING CENTER l3ii0 
THOMAS J.WATSGN RESEARCH CENTER 
YORKTOWN HEIGHTS,NEW YORK 

1247 

CONVERSION OF PKFIP03 FOR 7090 WHICH DOES NOT REQUIRE 
FORTRAN MONITOR SYSTEM. CORR. 1246 

'1090-ll91PKIPM2 IHEGER PROGRAlllllllG 2 
AVAILABLE 4 TH QUARTtR 196 l. 
ORDER FROM PROGRAM OJSTRJ BUTION CENTER 
SPEC! FY FILE NUMBER 7090-ll91PKJ PM2 

AUTHOR ••• C. S. WADE 

DIRECT INQUIRIES TO •• 
MR. J. J. WADE 
I BM CORPORAT I GN 
RESEARCH COl'.PUTING CENTER l3ii10 
THOMAS J.WATSGN RESEARCH CENTER 
YORKTOWN HEIGHTS,NEW YORK 

CONV.OF PKFJP02 FOR 7090 USING FORTRAN EM. CORR. 1237 

7090-ll 91PKIP92 INTEGER PROGRAMMING 2 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-ll91PKJP92 

AUTHOR ••• C. S. WADE 

DIRECT INQUIRIES TO •• 
MR.J.J. WADE 
I BM CORPORA Tl GN 
RESEARCH COMPUTING CENTER l3ii10 
THOMAS J.WATSON RESEARCH CENTER 
YCRK TOWN HEIGHTS, NE~ YORK 

CONVERSION Of PKFIP02 FOR 7090 WHICH DOES NOT REQUIRE 
FORTRAN MONITOR SYSTEM. CORR. 1237 

7090-1192PKIPM1 INTEGER PROGRAMMING 1 
AVAILABLE 4TH QUARTER 1961. 
ORDER FRCM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7C90-ll92PKJPM1 

AUTHOR ••• C. S. WADE 

DIRECT INQUIRIES TO •• 
MR.J.J. WADE 
I BM CORPORATICN 
RESEARCH COMPuTING CENTER l3iil0 
THOMAS J. WATSON RESEARCH CENTER 
YORKTOWN HEIGHTS,NEW YORK 

CONVERSION OF PKFIPOl FOR 7090 USING FORTRAN MONITOR 
SYSTEM. 

7090-ll 92PK IP91 I NT EGER PROGRAMMING 1 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM CISTRJBUTI01' CENTER 
SPECIFY FILE NUMBER 7090-ll92PKJP91 

AUTHOR ••• c.s. WAOE 

DIRECT INQUIRIES TO •• 
MR.J.J. WACE 
I BM CORPORAT JON 
RESEARCH COl'PUTING CENTER 13iil0 
THOMAS J.WATSON RESEARCH CENTER 
YORKTOWN HEIGHTS,NEW YORK 

CONVERSION OF PKFJPOl FOR 7090 WHICH CCES NOT REQUIRE 
FORTRAN MONITOR SYSTEM. 
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7090-1196LLIPLV LINCOLN IPL-V INTERPRET IVE 
SYSTEM - 709, 7090 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-ll96LLIPLV 

AUTHCRS •• B. F. GREEN A. K. WOLF 

DIRECT INQUIRIES TO •• 
A. K ... OLF 
MASSACHUSETTS INST JTUTE OF TECHNOLCGY 
LINCCLN LABORATORY 
LEXINGTON 73, MASSACHUSETTS 

TC EXECUTE PROGRAMS WRITTEN JN IPLV AS DESCRIBED JN RAND 
CORP PAPtRS, P-1929, Pl897, Pl918, 1960. THE SYSTEM 
CONTAINS AN ASSEMBLER, INTERPRETER, TRACE, AND DUMP. SEE 
LONG DESCRIPTION OF HOW TO RUN SYSTEM. TAPE DENS! TIES MUST 
BE SET EXTERNALLY ON THE 7090. ASSEMBLY CF SAP DECK 
PROCLCES SYMBOL TABLE, BINARY DECK, 2 WRITE TAPE CARCS, 
CALL ANO FJX, RESUME, TR TO START CARD. BINARY CECK MUST 
FOLLCW UPPER BINARY OCTAL LOADER. CORR. 1223 

REQUESTOR MUST SUBMIT l TAPE FOR BASIC PROGRAM MATERIAL. 

7090-1197LLBAM BOOLEAN ALGEBRA MINIMIZER 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRJSUTICN CENTER 
SPECIFY FILE NUMBER 7090-ll97LLBAM 

AUTHOR ••• c. R. BURGESS 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
LINCOLN LABORATORY 
LEXINGTON 73, MASSACHUSETTS 

DIRECT INQUIRIES TO AUTHOR 

FINDS THE TWO-LEVEL MINIMUM SUM OF PRODUCTS OR PRODUCT 
GF SUMS FORM FOR SETS OF SIMULTANECUS BOOLEAN EQUATIONS. 
HAS THE CAPABILITY OF MINIMIZING UP TO 36 SIMULTANEOUS 
BOOLEAN EQUATICNS, EACH OF WHICH CONTAINS UP TO 36 
INDEPENDENT VARIABLES. 

REQUESTOR MUST SUBMIT l TAPE FOR BASIC PROGRAM MATERIAL. 

7090-12111QMOLO IQ MOD LOADER 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DI STRI BUT ION CENTER 
SPECIFY FILE NUMBER 7090-l211IQMDLD 

AUTHOR ••• LT. RAY R. HANSEN 

DIRECT INQUIRIES TO •• 
MR. R. W. CANNIZZARO 
OMAHA SYSTEMS ENGINEERING OFFICE 
I BM CORPORATION 
FEDERAL SYSTEl'S DIVISION 
3104 FARNAM STREET 
OMAHA 31, NEBRASKA 

EDITS AN A5 SOS PUNCH SQUOZE TAPE ANO A MOO PACKAGE CF 
CONTROL CARDS ANO MODIFICATIONS TO PRODUCE AN A3 SOS 
PROGRAM INPUT TAPE. ELIMINATES PUNCHING SQUCZE DECKS ANO 
CARD TO TAPE OPERATIONS IN PRODUCING AN A3 SOS PROGRAM 
INPUT TAPE. 

7090-12291QCSOS SOS PROGRAM LOADER 
AVAILABLE 4TH QUARTER 1961. 
ORDER FRCM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-12291QCSOS 

AUTHCR ••• [uGENE E. I' IT CHELL 

DIRECT INQUIRIES TO •• 
MR. R. W. CANNIZZARO 
OMAHA SYSTEl'S ENGINEERING OFFICE 
IBM CORPORATION 
FEDERAL SYSTEMS DIVISION 
3104 FARNAM STREET 
OMAHA 31, NEBRASKA 

CALLS IN A SELECTED SOS PROGRAM 
FROM A MASTER SQUOZE TAPE, MODIFIES PROGRAM VIA f.f.9C 95 
459 /IF DESIRED; AND TRANSFERS IHE 51'.:Ltl. ltO PRUbf.lAM TO 
SYSPIT/A3/. ALTER CARDS MAY BE INCLUDED ON MASTER TAPE. 
ANY ALTERS IN CARD READER WILL BE INSERTED IMMEDIATELY 
PRIOR TO ENOMOD. SENSE SWITCH 6 IS USEC TO OBLITERATE GO 
CARC FCLLOWING SQUCZE /FOR PUNCH SQUOZE ONLY/. LOAD TAPE 
IS SIMULATED AT END OF THIS LOADER PROGRAM. EITHER A GO OR 
PS CARD FOLLOWING JOB CARD IN READER DETERMINES ACTION. 

7090-12361BCURV PROGRAfl CURVES 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-12361BCURV 

AUTHOR ••• MR. OKAN GUREL 
INTERNATICNAL BUSINESS MACHINES CORP. 
1271 AVENUE OF AMERICAS 
NEW YORK 22, N. Y. 

DIRECT INQUIRIES TO AUTHOR 

THIS PROGRAM GIVES COORDINATES OF POINTS CN A CURVE 
DEFINED BY AN EQUATION OF THE FORM F/X,Y,ZK/-0 WHERE ZK ARE 
THE PARAMETERS ENTERING THE FUNCTICN,/K-1,2,3,4/. OUTPUT 
IS IN LIST FOR" AS WELL AS SUITABLE FOR PLOTTING. 

7090-1239BEPIP BELL LABS PERMUTATION INDEX 
PROGRAM 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1239BEPIP 
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AUTHOR ••• CCMPUTER USAGE CO. 

OIRECT INQUIRIES TO •• 
R. A. KENNEOY 
BELL TELEPHONE LABORATORIES, INC. 
MURRAY HILL 1 NEW JERSEY 

PROOUCES FROM INPUT Bl BLIOGRAPHIC DATA A FCUR-PART 
DOCUMENT INDEX. THE PRINCIPAL PART IS A PERMUTEO 

Section B 

TITLE INDEX WITH A 120-CHARACTER LINE. ALSO OUTPUT 
ON THE SAME TAPE AS THE PERMUTEO INOEX IS A COMPLETC: 
BIBLIOGRAPHY OF THE INPUT CATA. TH OTHER TWO INDEXES ARE 
OUTPUT AS A MIXEO CARD FILE OF /l/ AUTHORS ANO /2/ PROJECT 
NUMBERS. EXCEPT FCR THE BE SYS INPUT, OlJTPlJT AND TAPE 
CONTROL ROUTINES, THIS IS AN INDEPENDl:NT PRLGRAM. 

REQUESTOR MUST SUBMIT 2 TAPES FOR BASIC PROGRAM MATERIAL. 

l090-1250SMOASS OATASS /OATA ASSEMBLY/ 
SECTION OF LP DECORPOSITllW CODE 

AVAILABLE 4TH QUARTER 196 l. 
OROER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER l090-l250SMOASS 

AUTHOR ••• A. R. FRIEOENHEI T 
SOCONY Oil CO. 
OPERATICNS ANALYSIS OEi'T. 
150 E 42ND ST. 
NEW YORK 17 N.Y. 

DIRECT INQUIRIES TO AUTHOR 

COMPLEMENTS SMOCOM /Q.V./ 1 THE SOLUTICN OBTAINING SECTION. 
INPUT FROM ONE OR MORE BCO TAPES, FIRST MASTER LP ANC THEN 
ANY NUMBER SUBPROBLEMS, EACH EITHER AN LP IN LP/90 FORMAT. 
MAXIMUM 90 NUMERIC ROWS, 500 COLS., 3b00 NCN-ZERO TERI'S /OR 
AN ALLOCATION-TRANSP. TYPE IN APPROX. OENNIS MIT FORMAT/. 
MAX. 166 SOURCES, 4500 OEMANOS, 11 1092 NON-INFINITE COSTS. 
ASCERTAINS INTERACTION VECTORS, RESHUFFLES AND PACKS GATA,. 
ERROR CHECKS, ETC.ETC. OUTPUT /MLP AT END/ TO ONE BINARY 
DATA TAPE FOR SUBSEQUENT READING/SOLVING BY DECOMP SECTION. 

7090-1251SMOCOM DECOMP /SOL.-OBTAINING/ 
SECTION OF LP DECOMPOSITION 

AVAILABLE 4TH QUARTER 1961. 
OROER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l251SMOCOM 

AUTHOR ••• A.C. WILLIA~S 

OIRECT INQUIRIES TC •• 
ARTHUR R. FRI EOENHE IT 
SOCCNY MOBIL OIL CO. 
OPERATIONS ANALYSIS DEPT. 
150 E 42ND STREET 
NEW YORK 17 N. Y. 

COMPLEMENTS SMOASS /Q.V./, THE DATA-ASSEMBLY SECTION. USES 
DANTZIG-wOLFE DECOMPOSITION ALGORITHM, REVISED '>IMPUX w!TH 
90X90 OBL. PREC. EXPLICIT INVERSE, TWO PHASES. ONE PROPOSAL 
VECTOR FROM EACH SUBPROBLEM SENT TO MPL /EXTREMAL PROBLEM/ 
EACH D ITER., HOMOG. SOL. WHEN UNBCUNDEO. NATURAL 01 ST. 
UNOER NEW SOURCE PCTENTIALS FOR ALLOCATION TYPES. DEL TAJS 
OIVIDEO BY SUM ABS. VALUES INNER PROOUCT. PRESENT LIMIT 16 
SUBPROGRAMS EASILY EXPANDED. TOTAL TIME REDUCABLE BY fAP­
COOI NG INPUT-OUTPUT, ETCETARA 

REQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL. 

7090-1252NUINDI THIRTYSIX SENSE-SWITCH 
SIRULATOR, SETTER AND TESTER 

AVAILABLE 4TH QUARTER 1961. 
OROER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1252NUINOI 

AUTHOR ••• ROGER VAN NORTON 
N. Y .u.-A. E.C. 
4 WASHINGTON PL. 
NEW YORK 3 ti. Y. 

DIRECT INQUIRIES TO AUTHOR 
THIS JS A LOAD, TEST, ALTER SENSE INCJCATORS FORTRAN/FAP 
SUBROUTINE FORTRAN/FAP CODEO. THE PURPOSE OF THIS 
SUBROUTINE IS TO PROVIOE A MEANS FOR LOADING /SETTING/, 
TESTING, ALTERING UP TC 36 SIMULATED SENSE-SWITCHES USING 
THE SENSE IND IC A TORS AND A STORED WORJ:;. 

l090-1253BSFIOC lOlt FORTRAN INPUT-OUTPUT 
LIST SIMULATOR FOR THE 7090 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM 0 IS TR I BUTI ON CENTER 
SPECIFY FILE NUMBER 7090-l253BSFJOC 

AlJTHOR ••• GUY G. ZIEGLER 
NATIONAL BUREAU OF STANCARDS 
WASHINGTON 25, D.C. 

DIRECT INQUIRIES TO AUTHOR 

MAKES POSSIBLE THE RUNNING OF 704 FORTRAN COMPILED OBJECT 
PROGS. ON THE 7090 WHEN THE DIFFERENCE IN BCC INPUT-OUTPUT 

7090-1254NUFLIP SUBROUTINE TO FLIP AN ARRAY 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM D!STRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-l254NUFLIP 

AlJTHOR ••• RUTH LEES 
N. Y .u.-A.E.C. 
4 WASHINGTON PL. 
NEW YORK 3 N.Y. 

CONTINUED FROM PRIOR COLUMN-­

DIRECT INQUIRIES TO AUTHOR 
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THE PURPOSE OF THIS SUBROUTINE IS TO ENABLE THE PROGRAMMER 
TO TAKE AN ARRAY STOREO FRCNTWARDS /I.E. IN ORDER OF 
INCREASING ABSOLUTE STCRAGE LOCATIONS/ AND STORE IT BACK­
WAROS IN THE SAME BLOCK OF MEMORY FCR USE BY A FCRTRAN 
SUBROUTINE. 

7090-1255NUFPT FLOATING POINT TRAP 17090 
FAP COOED/ 

AVAILABLE 4TH QUARTER 1961. 
ORO ER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1255NUFPT 

AUTHOR ••• MAX GOLDSTEIN 
N. Y .u.-A. E.C 
4 WASHINGTON PL. 
NEW YORK 3 NEii YORK 

DIRECT INQlJIRIES TO AUTHOR 

THIS SUBROUTINE PROVIDES ALTERNATE METHODS FOR DEALING 
itlTH A FLOATING POINT C\IERFLOW OR UNDERFLOW. 

7090-1259APMINS DIRECT SEARCH MINIMIZATION 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1259APMINS 

AUTHOR ••• GEO. E. LINOAMOOO 

DIRECT INQUIRIES TO •• 
LOU! S G. KELLY 
APPLIED PHYSICS LAB 
JOHN HOPKINS UNIV. 
8621 GEORGIA AVE. 
SILVER SPRING MO. 

THIS SUBROUTINE FINDS A LOCAL MINIMUM OF A CONTINUOUS 
FUNCTICN OF N VARIABLES. A SYSTEMATIC SEARCHING PROCEDURE 
IS USED. SENSE INDICATORS ARE USED TO IMPROVE EFFICIENCY BY 
USING PREVIOUS RESULTS TO PREDICT WHERE THE MINIMUM MAY BE. 
EXECUTION TIME IS DIRECTLY PROPORTIONAL TO N ANO JS 
OEPENOENT MAINLY ON THE TIME REQUIRED TO EVALUATE THE 
FUNCTION. THE ROUTINE MAY BE USED WITH FORTRAN OR SAP-TYPE 
PROGRAMS. 221 STORAGE LOCATIONS ARE REQUIRtlJ. 

l090-1260SOCHEB CHEBYSEV POL YNOMJAL 
APP ROXI MAT ION 

AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRA~ DI STRI BUT ION CENT ER 
SPEC! FY FI LE NUMBER 7090-1260SOCHEB 

AUTHORS •• L. J. DERR 

OIRECT INQUIRIES TO •• 
L. J. DERR 
S!'EL L 0 IL COMPANY 

M. J. KUNIN 

DATA PRCC.ESSIN(, DEPARTMENT 
Ill WEST 50TH STREET 
NEW YORK 20 NEW YORK 

FITS A CURVE OR SURFACE WITH A CHEBYSEV APPROXIMATION 
OF SPECIFIED DEGREES. NO MORE THAN 24 DEGREES MAY BE USEO. 
A TABLE OF VALUES,F/X/ OR F/X,Y/1 AT EQUALLY SPACED 
INTERVALS, IS ENTERED AS DATA. A MAXIMUM CF 1500 
ELEMENTS PER ROW IS ALLOWEO. THERE IS NO LIM! T TO THE 
NUMBER OF ROWS. THERE JS AN OPTION TO SMOOTH THE DATA. 

7090-12BitNUTPB FAP FDR FORTRAN S READ TAPE, 
WRITE TAPE 

AVAILABLE lST QUARTER 1962. 
ORDER FROM PROGRAM 01 STRI BUTION CENT ER 
SPECIFY FILE NUMBER 7090-l284NUTPB 

AUTHOR ••• FLORENCE RAGL I SA 
N. Y .U.-A. E.C. 
4 WASHINGTON PL 
NEW YORK 3 N.Y. 

DIRECT INQUIRIES TO AUTHOR 

A FAP SUBPROGRAM TO BE USED BY FAP PRGGRAM TO P~RFORM THE 
FORTRAN 1-0 OPERATIONS-READ TAPE, WRITE TAPE. TO BE USED 
INSTEAD OF NU SNUP TO CONSERVE MEMORY SPACE IF THESE ARE 
THE ONLY 1-0 OPERATIONS NEEDED. 

l090-1285NUCBSS CDLURN BINARY SYMBOLIC 
SUBROUTINE LOADER 

AVAILABLE lST QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l285NUCBSS 

AUTHOR ••• ANNAMARY MC CANN 
N. Y .U.-A.E.C. 
4 WASHINGTON PLACE 
NEW YORK 3 N. Y. 

0 IREC T INQUIRIES TO AUTHOR 

THE PURPOSE OF THIS ROUTINE IS TO LOAD FROM THE CARO 
FOLLOWING THREE TYPES GF COLUMN BINARY CAROS 
I Al THOSE CARDS LOADABLE BY BSS LOAOER 
/Bl ABSOLUTE CAROS OESCRIBED IN FAP PROGRAMMERS MANUAL 
/Cl CONTROL CARDS NECESSARY FOR THIS PROGRAM /NU CSBB/ 

7090-1286NUCPP 7090 1-0 SUBROUTINE 
AVAILABLE lST QUARTER 1962. 
ORDER FRCM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l286NUCPP 
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CONTINUED FROM PRIOR PAGE--

AUTHOR ••• FLORENCE RAGUSA 
N.Y.U.-A.E.C. 
4 WASHINGTON PLACE 
NEW YORK 3 N.Y •. 

OIRECT INQUIRIES TO AUTHOR 

THIS IS A FAP SUBROUTINE TO BE USED BY FAP PROGRAMS TO 
PERFORM THE 1-C OPERATIONS-READ PRINT PUNCH. THIS IS TO BE 
USED INSTEAD OF NU SNUP TO CONSERVE l'EMORY SPACE IF THESE 
ARE THE ONLY I-G OPE RAT IONS NEECEC. 

7090-1287NUTPD A FAP SUBPROGRAM TO BE USED 
BY FAP PROGRAMS 

AVAILABLE lST QUARTER 1962. 
ORO ER FROM PROGRAM DIS TR I BUT ION CENTER 
SPECIFY FILE NUMBER 7090-l2B7NUTPO 

AUTHOR ••• FLORENCE RAGUSA 
N.Y.U.-A.E.C. 
4 WASHINGTON PLACE 
NEW YORK 3• N. Y. 

DIRECT INQl.JIRIES TO Al.JTHOR 

TO PERFORM THE FORTRAN 1-0 OPERATIONS READ INPUT TAPE, 
WRITE OUTPUT TAPE, TO BE USED INSTEAD OF NU SNUP TO 
CONSERVE MEMORY SPACE IF THESE ARE ONLY 1-0 GPERATIONS 
NEEDED. 

7090-1288NUPOS FAP FOR FORTRANS BKSP TAPE• 
REW TAPE, WRITE E-0-F 

AVAILABLE lST QUARTER 1962. 
ORDER FROM PRDGRAI' DISTRIBUTION CENTER 
SPEC !FY FILE NUMBER 7090-12B8NUPOS 

AUTHOR ••• FLORENCE RAGUSA 
N.Y.U.-A.E.C. 
4 WASHINGTCN PLACE 
NEW YORK 3, NEW YORK 

DIRECT INQUIRIES TO AUTHOR 

THIS IS A FAP SUBPROGRAM TO BE USEC BY FAP PRGGRAMS TO 
PERFORM THE FORTRAN I-0 OPERATIONS •••• BACKSPACE TAPE, 
REWIND TAPE, WRITE END OF FILE. IT IS TO BE USED INSTEAD 
OF NU SNUP TO CONSERVE MEMORY SPACE IF THSE ARE THE ONLY 
1-0 OPERATIONS NEEDED. 

7090-1289SOSNAP REGRESSION ANALYSIS PROGRAM 
AVAILABLE lST QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC I FY FI LE NUMBER 7090-1289SOSNAP 

AUTHOR ••• M. J. KUNIN 
SHELL 01 L COMPANY 
DATA PROCESSING DEPT. 
111 WEST 50TH STREET 
NEW YORK 20, NE w YORK 

DIRECT INQUIRIES TO AUTHOR 

GIVES A LEAST SQUARES FIT OF AN UNLIMITED NUMBER OF 
OBSERVATIONS TO EQUATICNS OF UP TO 30 TERMS, 9 OF WHICH MAY 
BE DEPENDENT, IN A SINGLE RUN. 30 TRANSFORMATIONS MAY BE 
MADE TO FORM NON-LINEAR TERMS WHICH ARE liANDLED AS LINEAR 
VARIABLES. SNAP GIVES MANY OF THE COMMON STATISTICAL TESTS 
CN THE RESULTS, AND RECALCULATES DEPENDENT VARIABLES. 
OBSERVATIONS MAY BE WEIGHTED. THERE ARE OPTIONS TO FORCE 
THE CURVE THROUGH THE ORIGIN AND TO DELETE VARIABLES hAVING 
AN INSIGNIFICANT VALUE. 

7090-1292SIGLSP GENERAL LEAST SQUARES 
PROGRAM 

AVAILABLE lST QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPtCIFY FILE NUMBER 7090-1292SIGLSP 

AUTHORS •• P. L. KADAKIA G. M. JOHNSON 

DIRECT INQUIRIES TO •• 
P. L. KADAKIA 
SMITHSONIAN OBSERVATORY 
60 GARDEN ST. 
CAMBRIDGE 38 llASS. 

LEAST SQUARES SOLUTION TO NORMAL E'UATIONS WITH NUMBER OF 
UNKNOWNS LESS THAN OR EQUAL TO THE NUMBER OF EQUATIONS FCR 
CASES WITH OR WITHOUT WEIGHTS. THE RGUTINE DETERMINES THE 
SOLUTI CN VECTOR, THE RESIDUALS, THE STANDARD ERRCRS FOR THE 
SOLUTION VECTOR, THE VARIANCE-COVARIANCE MATRIX, AND THE 
INVERSE MATRIX. VOIDS DISTRIBUTION NO. 1243 SI LSQR 

7090-l294MDGSIR GENERAL SYMBOLIC INPUT 
ROUTINE /FORTRAN/ 

AVAILABLE lST QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC I FY FI LE NUMBER 7090-1294MOGSI R 

AUTHORS •• STEPHEN P. LUBECK R. BIXBY SMITH 

DIRECT INQUIRIES TO •• 
STEPHEN P. LUBECK 
MARTIN MARIETTA CORP. AEROSPACE DIV. 
P.O. BOX 179 
DENVER, COLORADO 

GSIR PROVIDES A FORTRAN INPUT ROUTINE TO READ DECIMAL CATA 
IN ARBITRARY FORMATS AND STORE THE CCNVERTED DATA BY INPUT 
SYMBCL OR ABSOLUTE OCTAL LOCATION. IN ACOITION ALPHAMERIC 
DATA AND TWELVE DIGIT OCTAL NUMBERS MAY SE INPUT. EACr 
INPUT CARO IS PRINTED wHEN READ TO PROVICE A LISTING GF THE 
INPUT DECK. 

Section B 

7090-1299URGAM2 GAMMA IA.XI GAMMA /A/ & 
POISSON TERM IN DOUBLE PRECISION 

AVAILABLE 2ND QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC I FY FI LE NUMBER 7090-l299URGAM2 

AUTHOR ••• JOHN R. WHITTLESEY 

DIRECT IN!;;UIRIES TO •• 
RUTH HORGAN 
UCLA COMPUTING FACILITY 
405 HILGARO AVE. 
LOS ANGELES 24 CALIF. 

EXTENDS THE INTERNAL ACCURACY OF GAMA /DIST. 11771 FROM SIX 
TO 10 & DIGITS. GAMMA /A,X/ IS DEFINtD AS THE INTEGRAL FROM 
X TO INFINITY CF EXP /-U/ TIMES U TO THE /A-1/TH POWER CU. 
GAM-GAMMA /A,X/ GAllMA /A/ JS THE NOKMALllED INTEGRAL. 
THE INPUT-OUTPUT ARGUMENTS /A,X,GA~.I-GAM,h, ETC ••• / ARE JN 
SINGLE-PRECISION, BUT CAN BE CHANGED TO DOUBLE-PROCISION BY 
AN EASY SEVEN CARD SUBSTITUTION IN Tf'E FORTRAN PROGRAM. 

7090-l300IKLP90 LINEAR PROGRAMMING SYSTEM -
SUCCESSOR TO SCROL 

AVAILABLE 2ND QUARTER 1962. 
ORDER FROM PROGRAM GI STRJ BUT ION CENTER 
SPECIFY FILE NUMBER 7090-l3001KLP90 

AUTHORS •• C-E-1-R TECHN !CAL SERVICES DEPART llENT 

DIRECT IMlUIRIES TO •• 
G. H. LOU4AUGH, HEAD 
TECHNICAL SERVICES DEPARTMENT 
INFCRMATION PROCESSING TECHNOLCGY CIV 
C-E-1-R CORPORATE HEADQUARTERS 

LP/90 IS A COMPLETE PROGRAMMING AND OPERATING SYSTEM 
INCLUDING A SYSTEM ASSEMBLER. ALL 1/0 STANCARDIZED AND 
CENTRALIZED - OVER 30 AGENDA ITEMS, ELABORATE DATA INPUT 
AND CUTPUT. ROwS AS WELL AS COLUMNS MAY HAVE MNEMONIC 
NAMES. VERY FAST DUE TO IMPROVED 1/0 AND ALGORITHMIC 
TECHNIQUES. FEATURES DOUBLE PRECISION. HANCLES 1024 
ROWS. BUILT-IN PROVISIONS SIMPLIFY DEBUGGING MACHINE, 
PROGRAMMING ANO FORMULATION ERRORS. CORR. DIST. 1213 
VOIOED BY SD NC. 1300 

REQUESTGR MUST SUBMIT l TAPE FOR BASIC PROGRAM MATERIAL. 

7090-l308MIMAD A GENERAL PURPOSE ALGEBRAIC 
COMPILER 

AVAILABLE 2ND QUARTER 1962. 
ORDER FROM PROGRAM CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1308MIMAD 

AUTHORS •• DR. F. J. CORBATO R.C. DALEY 

DIRECT INQUIRIES TO •• 
OR. F. J. CORBAJO 
CCMPUTATION CENTER 

M.M. DAGGETT 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
CAMBRIDGE, MASS. 

FOR USE IN THE FORTRAN/FAP 709/709C 32K MONITOR SYSTEM, 
VERSION 2. 

RE,UESTOR MUST SUBMIT l TAPE FOR BASIC PROGRAM MATERIAL. 

7090-l3118SBIOP BUFFERED INPUT /OUTPUT 
PACKAGE FOR FORTRAN 

AVAILABLE 3RD QUARTER 1962. 
ORDER FROM PROGRAI" DISTRIBUTION CENTER 
SPEC !FY f I LE NUMBER 7090-l311BSBIOP 

- AUTHOR ••• RCBERT A HOODES 
PENN.JERSEY TRANSPORTATION STUDY 
51ST & PARKSIDE AVE. 
PHILADELPHIA 31 PA. 

DIRECT INQUIRIES TO AUTHOR 

PROVIDES FAST. FLEXIBLE, BUFFERED INPUT/CUTPUT OF BINARY 
AND BCD TA PE RECORDS IN A FORTRAN PROGRAM. DAT A CH ANN EL 
TRAP FEATURE IS EMPLOYED. NO CONVERSION FEHIJRE !S AVAIL-
ABLE FOR BCD UPE RECORDS. 

7090-1312EOTANZ FORTRAN TANGENT OF A COMPLEX 
ARGUMENT 

AVAILABLE 3RD QUARTER 1962. 
ORDER FROM PROGRA~ CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 709D-1312EOTANZ 

AUTHOR ••• P. G. BURKE 

DIRECT INQUIRIES TO •• 
HARCLD HANERFELD 
LAWRENCE RADIAJICN LABORATORY 
UNIVERSITY CF CALIFORNIA 
BERKELEY 4 CALIFORNIA 

COMPUTES TAN l WHERE Z CAN TAKE ALL COMPLEX VALUES EXCEPT 
HALF ODD MULTIPLES OF PI. 

7090-l313EOllYPR FORTRAN HYPERGEOMETRIC 
FUNCTION 

AVAi LABLE 3RD QUARTER 1962. 
ORDER FRCM PROGRAM DISTRIBUTION CENTER 
SPEC! FY FILE NUMBER 7090-1313EGHYPR 

AUTHCR ••• P. G. BURKE 
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DIRECT INQUIRIES TO •• 
HAROLD HANERFELD 
LAWRENCE RADIATION LABORATORY 
UNIVERSITY OF CALIFORNIA 
BERKELEY 4 CALI FORNI A 

COMPUTES THE HYPERGEOMETRIC FUNCTION F OF A,B,C, AND z 
WHERE A 1 B, AND C ARE COMPLEX AND Z IS REAL AND LESS THAN 
ONE. A 1 B, AND C CAN TAKE ON ANY COMPLEX VALUES EXCEPT ZERG 
AND THE NEGATIVE INTEGERS. 

7090-1314EOGAMA FORTRAN GAMMA FUNCTION OF A 
COMPLEX ARGUMENT 

AVAILABLE 3RD QUARTER 1962. 
ORDER FROM PROGRA~ DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1314ECGAMA 

AUTHOR ••• P. G. BURKE 

DIRECT INQUIRIES TO •• 
HAROLD HANERFELC 
LAWR~NC.E RAOIAI JUN LABORAfORY 
UNIVERSITY OF CALIFORNIA 
BERKELEY 4 CALIFORNIA 

COMPUTES GAMMA OF Z WHERE Z CAN TAKE All CCMPLEX VALUES 
EXCEPT THE NEGATIVE INTEGERS ANO ZERO. 

7090-l315EOBESL FORTRAN BESSEL FUNCTIONS OF 
COMPLEX ORDER AND ARGUMENT 

AVAILABLE 3RD QUARTcR 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC I FY F Ile NUMBER 7090-1315 EOBESL 

AUTHORS •• P.G. BURKE C. TATE 

DIRECT INQUIRIES TO •• 
HAROLD HANERFELD 
LAWRENCE RADIATION LABORATORY 
UNI VER SI TY OF CALIFCRNIA 
BERKELEY 4 CALIFORNIA 

COMPUTES J SUB N OF Z TIMES SQUARE ROOT Or Pl Z/2 ANC D/DZ 
OF THE ABOVE. N CAN BE ANY COMPLEX VALUt EXCEPT NEGATIVE 
INTEGERS AND Z CAN BE ANY COMPLEX VALUE WI Th ABSOLUTE VALUE 
OF ARGUMENT Z LESS THAN PI. 

7090-1316EOLEGN FORTRAN LEGENDRE FUNCTION OF 
COMPLEX DEGREE AND REAL ARGUMENT 

AVAILABLE 3RD QUARTER 1962. 
ORDER FROM PROGRA~ CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1316EOLEGN 

AUTHOR ••• P. G. BURKE 

DIRECT INQUIRIES TO •• 
rl AR CL D HANE RF EL C 
LAWRENCE RADIATION LABORATORY 
UNIVERSITY CF CALIFORNIA 
BERKELEY 4 CALIFORNIA 

COMPUTES LEGENDRE FUNCTIONS OF THE FIRST AND SECCNC KIND. 

7090-l318BSINOT TAPE INPUT-OUTPUT 
SUBROUTINE, BUFFERED ANO TRAPPED 

AVAILABLE 3RD QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1318BSINOT 

AUTHOR ••• DAV IO F. SANFORD 
PENN JERSEY TRANSPORT AT ION STUDY 
51ST STREET AND PARKSIDE AVE., 

DIRECT INQUIRIES TO AUTHOR 

INOT 1 CALLED BY A FAP CODED PROGRAM, PERFORMS BUFFERED 
READING AND WRITING OF BLOCKS OF TAPE RECORDS. IT USES THE 
DATA CHANNEL TRAP, & PROVIDES SIMULTANEOUS GPERATION OF THE 
DATA CHANNELS AND THE CPU. IT USES A ~INIMUM OF STORAGE 
AND IS DESIGNED TO IMITATE SIMPLE, SE~UENTIAL PROCESSING. 

7090-1319BSBIOH FORTRAN BUFFERED 
INPUT /OUTPUT HOLLERITH 

AVAILABLE 3RD QUARTER 1962. 
ORDER FROM PROGRA~ Cl STRIBUT ION CENTER 
SPECIFY FILE NUMBER 7090-l319BSBIOH 

AUTHOR ••• ROBERT A. HOODES 
PENN. JERSEY TRANSPORTATION STUCY 
51ST & PARKSIDE AVE. 
PHI LAOELPHIA 31 PA. 

DIRECT INQUIRIES TO AUTHOR 

A r :PLACEMENT FOR IB91CH Wl'ICH OFFERS THE FORTRAN 
PR'1GRAMMER COMPLETE BUFFERING OF BCD TAPE TRANSMISSION I.ITH 
US,c OF DATA CHANNEL TRAP, INPUT /OUTPUT CF VARIABLE LENGTH 
TAPE RECORDS OF AN ARB! TRARY NUMBER OF WCROS, PROGRA~ABL E 
END OF FILE, END OF TAPE, ILLEGAL CHARACTER AND REDUNDANCY 
INDICATIONS, USE OF J SPECIFICATION IN FORMAT STATEMENT 
FOR FULL WORD INTEGER CONVERSION. 

'090-13250REGNH EIGENVALUES OF AN HERMITIAN 
llATRIX 

AVAILABLE 3RD QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTICI. CENTtR 
SPECIFY FILE NUMBER 7090-13250REGNH 

AUTHOR ••• R. E. FUNDERLIC 
UNION CARBIDE NUCLEAR CC. 
P.O. BOX P 
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CONT I NUED FROM PRIOR CCLUMN-­
OAK RIDGE TENNESSEE 

DIRECT INQUIRIES TO AUTHOR 

FORTRAN 2 SUBROUTINE CALCULATES ALL ThE EIGEIWALUES OF A~ 

HERMITIAN MATRIX BY THE GIVENS METhOD. REQUIRES 717E51'-3 
LOCATIONS PLUS ZN /N&U/2/ LOCATIONS FC.R INPUT-OUTPUT 
ARGU~ENTS. 

7090--l326PNLMAP FORTRAN LIBRARY MAPPER 
AVAILABLE 3RD QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1326PNLl'AP 

AUTHOR ••• B. GALLMO 
RESEARCH INSTITUTE OF NATL. DEFENCE 
FDA 429 
FACK, STDCKHCLM 80 SoEDEN 

DIRECT INQUIRIES TO AUTHOR 

PRODUCES A-TABLE-OF-CONTENTS- TO THt: FORTRAN LIBRARY, 
STAI ING ~OR tACH KOUTlNE ITS SIZE, E•~TKY POINTS ANO 
TRANSFER VECTOR. CAN ALSO BE USED TO ~AP A DECK OF 
RELOCATABLE BINARY CARDS. 

7090-1328SOTRCO SOTRC-DENNIS METHOD 
TRANSPORTATION CODE 

AVAILABLE 3RD QUARTER 1962. 
ORDER FROM PROGRA~ DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1328SCTRCO 

AUTHOR ••• ROBERT KOMAR 
SHELL 0 I l CCMPANY 
111 wEST SOTH STREET 
NE Ii YORK 20, NEW YORK 

DIRECT IN'1UIRIES TO AUTHOR 

SOLVES TRANSPCRTATION-TYPE LINEAR PROGRAMMl.G PROBLEl'IS ON 
THE 7090 USING JACK DENNIS ADAPTATION OF THE STEPP 11.G STONE 
METHOD. SOLVES PROBLEMS HAVING A TOTAL OF UP TO 6COO 
SUPPLIES AND DEMANDS. 

REQUESTOR MUST SUBMIT 1 TAPE FOR BASIC PRCGRAM MATE1dAL. 

7090-l33011CPERT PERT /PROGRAM EVALUATION AND 
REVIEW TECHNIQUE/ 

AVAILABLE 3RO QUARTtR 1962. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-1330WCPERT 

AUTHOR ••• SGL W. VALENTINE 
A SNCDP 
WRIGHT-PATTERSON AIR FORS.E BAS!: 
OHIO 

Cl Rt CT INQUIRI tS TO AUTHCR 

A MANAGEMENT PROJECT USED TO EVALUATE, ANALYZE AND PLAN THE 
SCHEDULED DEVELOPMENT OF A RESEARCH AND CEVELOP. PROGRA~. 
REQUIRES THE FORMULATION AND DEVELOPMENT OF A SEQUENCED 
NETWORK OF THE MANY TASKS NECESSARY FOR THE ATTAINMENT OF 
A FINAL OBJECTIVE. FORTRAN II MONITOR SYST~M. REQUIRES 6 
ADDITIONAL TAPES. 

REQUESTOR MUST SIJBMIT 1 TAPE FDR BASIC PROGRAM MATERIAL. 

7090-l331PKMAP CONTOUR MAP OF FUNCTION 
AVAILABLE 3RO !;;UARTER 1962. 
ORDER FROM PROGRAM CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1331PKMAP 

AUTHOR ••• MR. J. J. WADE 
I BM CORPORATION 
RESEARCH COl'PUT ING CENTER 13-0 
THOMAS J. WATSON RESEARCH CENTER 
YORKTOWN HE!GhTS, NEW YORK 

DIRECT INQUIRIES TD AUTHCR 

PRODUCES A CONTOUR MAP OF A FUNCTIOl'h WHEN llALUES OF THE 
FUNCTICN ARE GIVEN AS ELEMENTS OF A MATRIX BY ONE OF TWO 
METHODS. FOR BOTH METHODS, THE ELEMENTS ARc SORTED INTO 
NUMERICALLY ASCENDING DRCER. THEY ARE THEN CIVIDED INTO A 
SPECIFIED NUMBER OF SEGMENTS AS FOLLOwS. /1/ ALL SEGMENTS 
HAVE NUMERICAL RANGES GF THE SAME LENGTH, OR 121 All 
SEGMENTS HAVE THE SAME NUMBcR OF ELEMENTS. MAXIMUM ARRAY 
SIZE IS lOOXlOO. TIME REQUIRED TO PRODUCE A MAP FOR A 
MAXIMUM-SIZED ARRAY IS 12 SECONDS. 

7090-1332PKPLOT PLOT ROUTINE FOR THE 7090. 
AVAILABLE 3RO QUARTER 1962. 
ORDER FROM PROGRAM OISTRieuTICN CENTER 
SPECIFY FILE NUMBER 7090-1332PKPLOT 

AUTHCR ••• W. R. WHITTLE 
IBM CORPORATION 
186 JORALEMON STREET 
BROOKLYN 1, NEW YORK 

DIRECT IN'1UIRIES TC AUTHOR 

THIS PROGRAM PLOTS UP TO FCUR FUNCTIONS SIMULTANECU~LY AND 
PLACES THE RESULTING GRAPH ON A TAPc TC BE PRINTED 
GFF-LINt. PRC~IOES AU TOM AT IC SCALING AND THt GPT ION GF 
LABELING. DESIGNED TO BE USED WITH A FORTRAN PROGRA~. 
kEQlJIKE!> NC OTrcR PROGRAMS BLJT !OlJ TAbLE IN PK PLCT 2 MUSI 
BE ~COIFJED. 

Rt~UESTOR MUST Si.JBMIT l TAPt FOR BASIC PRCGRAM MATERIAL. 
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7090-1333SCBSMR BIDIRECTIONAL STEPWISE 
MULTIPLE REGRESSION-FORTRAN PRG 

AVAILABLE 4TH QUARTtR 1962. 
OROl:R FROM PROGRAM OISTRIBUTION CENTER 
SPEC !FY FILE NUMBER 7090- l333SCBSMR 

AUTHORS •• R. BAER 

DIRECT INQl.JIRIES TO •• 
R. BAER 

P. JOH1' 

STANCARO Oil OF CALIFCRNIA 
225 BUSH ST• 
SAN FRANCISCO CALIF. 

L. TCRNHEIM 

A MULTIPLE REGRESSION PROGRAM IN WHICH SCLUTIONS ARE 
FOUNC FOR WHICH ONLY THE VARIABLES IN CERTAIN SUBSETS OF 
THE SET OF INDEPENDENT VARIABLES ARE ALLOWED TO HAVE 
NONZERO COEFFICIENTS. THESI: SUBSETS ARE CHOSEN BY HAVING 
A VARIABLE ADJOINED TO OR DELETED FROM A PREVIOUS SUBSET 
AND ARE THE BEST SET FCUNO FOR THAT MANY VAR I ABLES UP TU 
THAT STAGE, ACCORDING TO THE CRITERION OF LEAST SQUARES. 
THIS PROGRAM IS A STANDARD FORTRAN MONITOR JOB. 

7090-133~JPGAL. GAUSSIAN OR LOBATTO 
INTEGRATION SUBROUTINE 

AVAILABLE 4TH' QUARTER 1962. 
ORDER FROM PROGRAM Cl STRIBUT ION CENTER 
SPECIFY FILE NUMBER 7090-1334JPGAL 

AUTHOR ••• R. JI RKA 
JET PROPULSION 
4800 OAK GROVE DR I VE 
PASADENA 3, CAL IF. 

DIRECT INQUIRIES TO AUTHOR 

GAL IS A FAP WRITTEN SUBROUTINE PROGRAM. GAL CAN HANDLE 
MULTIPLE CASES AS WELL AS MULTIPLE INTEGRALS. GAL RETURNS 
TO THE CALLING ROUTINE FOR EVALUATION OF THE INTEGRANDS. 
All CONSTANTS FOR GAUSSIAN AND LOBATTC FORMULAS ARE 
INTERNALLY STORED. GAL ALSO HAS INTERRUPTION CAPABILITIES. 

7090-1335WHCAN CYLINDER ANALYSIS 
AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1335WHCAN 

AUTHOR ••• w. KUNKEL 
WESTINGHOUSE ELECTRIC CORP. 
EAST PITTS. PA. 

DIRECT INQUIRIES TO AUTHOR 

CALCULATES THE STRESSES IN CYL. GECHETRIES CAUSEC BY 
IMPOSED LOADS. IT SC'LVES THE SYSTEM OF R~STRAINTS BY USING 
THE SHORT CYLINDER COEFFICIENTS DEVELOPED IN THE THEORY OF 
BEAMS ON ELASTIC FOUNDATION. DEFLECTICNS, ROTATIONS, A~D 
THREE PRINCIPAL STRESSES ARE CALCULATED AT A NUMBER OF 
PCINTS THROUGHOUT THE GEOMETRY. RESTRICTIONS NO OTHER 
ROUTINES ARE RHUI RED BUT THE STANDARD LI BRA RY ROLT INES 
FROM TAPE A FORTRAN PROGRAM MACHINE REQUIREMENTS 7090 16K 
3 TAPES INPUT, OUTPUT, ANO LIBRARY. NO DRUM. 

"f090-1336TJllR.AP llEIGHTED REGRESSJOll .ANALYSIS 
PROGRAM 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRA~ CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1336TJWRAP 

AUTHOR ••• M. FIHPLE 
SAND IA CCRPCRA TION 
SANCIA BASE 
ALBU<;UERQUE NEW MEXICO 

DIRECT INQUIRIES TO AUTHOR 

PERFORMS MULTIPLE LINEAR REGRESSION Ot. AS MANY AS ac 
INDEPENDENT AND 25 DEPENCENT VARIAeLEs. WEIGHTED OBSERVA-
TICNS OPTIONAL. TRANSFORMATIONS ANO CODING OF INPUT DATA 
BY SIMPLE INTERPRETIVE SYShM. SELECTS SIGNIFICANT St,BSET 
OF INDEPENDENT VARIABLES BY FIXED F OR FIXEC PROBABILITY, 
DELETING LEAST SIGNIFICANT VARIABLES CNE AT A TIME. CUTPt,T 
INCLUDFS RFGRFSS InN ANr. C.nRRF:LAJ ICP\! PARAMETtRS AT EA(h 
STEP. FINAL LISTING OF RESIC:.UALS ANO DATA OPTIONAL. PRO-
GRAMMED IN FORTRAN AND FAP FCR 709/9C FORTRAN MONITOR 
OPERATION. I 32K CORE RECUIRED I 

Rf;iQUESTOR HUST SUBMIT l TAPE FOR BASIC PROGRAM MATERIAL. 

7090-131t2ERLPA PROGRAM FOR X-RAY INTENSITY 
DATA CORRECTION 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRO DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l342ERLPA 

AUTHOR ••• J. VAN DEN HENDE 
ESSO RESEARCH t ENGINEERING 
P.O. BOX 209 
MADISON N.J. 

DIRECT INQUIRIES TO AUTHOR 

IT CCRR EC TS FOR EllUl-1 NCLI NAT ION Al'.C ,..ORHAL-BE AM 
DATA, FOR SPHERICAL AND CYLINDRICAL SPECIMENS. THE PROGRAM 
IS INTENDED FOR USE WITH THE IB MONITOR. 

7090-l3"3ERSCO PROGRAM FOR CALCULATION OF 
ANGLE SETTINGS 

AVAILABLE 'tTH QUARTER 1962. 
ORDER FROM PROGRAM GISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1343ERSCO 

AUTHOR ••• J. VA~ DEN HENDE 

Section B 

CONT INUEG FRGM PRIOR CCLU,.,N--
ESSC RESEARCH t ENGINEERING 
P.G. BOX 209 
MADISON N.J. 

DIRECT INQlJIRIES TO AUTHOR 

FOR THE G.E. SINGLE CRYSTAL ORIENTER. X-RAY DATA 
INTE1'0EC FOR USE WITH THE J.B. FORTRAI'. MGNITOR. 

7090-1HltERFR2 CRYSTALLOGRAPHIC FOURIER 
SUMMATION PROGRAM 

AVAi LABLE 4TH QUARTER 1962. 
ORDER FROM PROGRA~ Cl STRIBUT ION CE:'lTER 
SPEC[ FY FILE NUMBER 7090-l344ERFR2 

AUTHORS •• W. SLY D. SHOEMAKER 

DIRECT INQUIRIES TO •• 
J. VAN OEN HENDE 
ESSO RESEARCH AND ENG !NEERING 
P. O. BOX 209 
MADISON N.J. 

J. VAN DEN HENCE 

FOR All SPACE GROUPS - 2 AND 3 DIMENSIOiHLEXTENSION OF 704 
PROGRAM OF SLY - SHOEMAKER INTENDED FlJR USE WITH I B 
FORTRAN MONITOR COMPLETE WRITE UP IS AVAILABLE. 

"1090-13~6ME30LS THREE DillE•SIDNAL LEAST 
SQUARE FIT 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTR!eUTICN CENTER 
SPECIFY FI LE NUMBER 7090-1346Mt30LS 

AUTHOR ••• B. SOKKAPPA 
MITRE CORPORATION 
P. O. BGX 208 
BEDFORD HASS. 

DIRECT INQUIRIES TO AUTHCR 

GIVEN A SET OF POINTS I X I I I, Y I I /, l I I I I •HERE 
l IS A FUNCTICN OF X AND Y, THE PROGRAM, 3DLS, FINDS THE 
COEFFICIENTS OF THE BEST POLYNOMIAL IN ThE LEAST SQUARE 
SENSE. THE EXPONENTS OF X AND Y MUST BE SPECIFIEC. HE 
COMPUTED VALUES OF l ANO THE DIFFERENCES ANC THE ROOT-MEAN­
SQUARE ERROR ARE CONTAINED IN THE OUTPUT AS WELL AS THE 
COE FF I Cl ENT S. 

7090-l3~70LKWIC KEY-WORD-JN-CONTEXT PACKAGE 
/KWIC I/ 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC !FY FI LE '°UMBER 7090-l3470LKWI C 

AUTHOR ••• R. V. WADDING 
IBM SPACE GUIDANCE CENTER 
OWEGO, N.Y. 

DIRECT INQUIRIES TD AUTHOR 

THIS IS A PROGRAI' PACKAGE FGR THE 709C WHICH CAN BE USED 
TO INDEX BOOKS, PERIODICALS, TECHNICAL REPORTS, ETC. IT 
CONSISTS OF SEVERAL PROGRAMS AND SORTS WHICH PRODUCE KEY 
WORD LISTS, AUTHOR LISTS, ANC BIBLIOGRAPHY LISTS. THE 
STANDARD IB9SORT PROGRAM IS NECESSARY FOR THIS PACKAGE. 
THE PROGRAM IS A 7090 VERSION OF PK KldC. 

REQUESTOR HUST SUBMIT l TAPE FOR BASIC PROGRAM MATERIAL. 

7090- l3480LKWIC KEY-IWRD-1 N-CONTEXT PACKAGE. 
/KWIC II/ 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-134BOLKWIC 

AUTHOR ••• R. V. WADDING 
I BM SPACE GUICANCE CENTER 
Ow EGO, N. Y. 

DIRECT INQUIRIES TO AUTHOR 

THIS IS A PROGRAM PACKAGE ~OR THE ?090 ~HCH CAN 8E USED 
TO INDEX BOOKS, PERIODICALS, TECHNICAL REPORTS, ETC. IT 
CONSISTS OF SEVERAL PROGRAMS ANO SORT>. WHICH PRODUCE KEY 
WORD LISTS, AUTHOR LISTS, AND BIBLIOGRAPHY LISTS. THE 
STANCARD IB9SORT PRGGRAM IS 'IECESSARY FOR THIS PACKAGE. 
THE PROGRAM IS A 7090 VERSION OF PK KINIC. THIS PROGRAM 
USES THE FIRST AUTHOR FIELC AS THE REFERENCE CODE. 

REQUESTOR HUST SUBMIT 1 TAPE FOR BASIC PROGRAM MATERIAL. 

7090-13~9NA8986 OECRO, DECIMAL READ 
AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRA"' OISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l349NA8986 

AUTHOR ••• J. WRIGHT 
NCRTH AMERICAN AVIATICN, INC. 
DEPT. 181-0B4 
LOS ANGELES 9, CALIFORNIA 

DIRECT INQUIRIES TO AUTHOR 

FORTRAN SUBROUTINE TO READ A VARIABLE NlJMBER CF PIECES OF 
FLCATING POINT DATA INTO AN ARRAY. ONLY THE INFORMATION 
SPECIFIED IS REAC INTO STORAGE. 

7090-l350JPIOTR 1/0 TRAP SUPVSR. 
AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM GI STR I BUT I CN CE,~TER 

SPECIFY FILE NUMBER 709C-1350JPIOTR 



CONTINUED FROM PRIOR PAGE--

AUTHOR ••• WILLIAM J. THOMAS 
JET PROPULSION LABORATORY 
4BOO OAK GRGVE DRIVE 
PASADENA, CALIFORNIA 

DIRECT INQUIRIES TO AUTHOR 

COMPATIBLE WITH NON TRAPPING 1-0 CGDING PROVIDES THE 
FGLLOWING FEATURES-COMPATIBLE WITH NON TRAPPING 1/0 SUB­
ROUTINES-STACKS 1/0 OPERATIONS-LESS THAN 700 WORDS IN SIZE­
AUTOMATI C REOUNOANC Y PROCEDURES. 

l090-l351NA898l TABLE LOOKUP SUBROUTINE, TLU 
AVAILABLE 4TH QUARTER 1962. 
ORDER FRCM PROGRAll DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1351NA89B7 

AUTHORS •• J. KOJIMA 

DIRECT INQUIRIES TO •• 
E. EVERSGLE 

E. EVERSOLE 

NORTH AMERICAN A\/IATION, INC. 
DEPT. 282-130 
LOS ANGELES 9, CALIFORNIA 

FORTRAN SUBROUTINE TO PERFORM TABLE LOOK-UP WITH LINEAR 
INTERPOLATION, ON EITHER TWO-OR THREE-CIMENSIONAL TABLES 
STORED IN A SPECIFIC FCRMAT. Will HANDLE MORE THAN ONE SET 
OF DEPENDENT VARIABLES PER TABLE. A SECOND-LEVEL SUB-
ROUTINE, RATIO, IS INCLUDEC IN ThE DECK. 

l090-1353Mlf PR FORTRAN II POST MORTEii 
AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC !FY Fl LE NUMBER 7090-l353M IFPM 

AUTHORS •• OR. F. J. CORBATO M. M. DAGGETT 

DIRECT INQUIRIES TO •• 
DR. F.J. CORBATO 
COMPUTATION CENTER M. I. T. 
CAMBR I OGE, MASS. 

LYNDALEE KORN 

ALLOWS TERMINAL AND BREAKPOINT DUMPS OF CGRE IN RELOCAT­
ABLE ANO ABSOLUTE LOCATIONS IN SEVERAL MODES ALONG WITH 
MACHI NE CONDITIONS. ALLOWS DUMPS OF TAPES PREPARED BY 
FORTRAN PROGRAMS. REQUESTS ARE SUBPROGRAM ORIENTED. TER-
MINAL REQUESTS NEED NOT BE COMPILED. 

REQUESTOR MUST SUBMIT l TAPE FOR BASIC PROGRAM MATERIAL. 

7090-1354JPMARK ADAMS-MOULTON, RUNGE-KUTT A 
INTEGRATOR 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DI STR I BUT I ON CENTER 
SPECIFY FILE NUMBER 7090-1354JPMARK 

AUTHORS •• D. E. RlC.HARD50N G. GlANOPULO!> 

DIRECT INQUIRIES TO •• 
DONALD E. RICHARDSON 
4800 OAK GROVE OR I VE 
PASACENA, CALIFORNIA 

SOLVES lST J Of A SET N Of lST ORDER DIFFERENTIAL 
EQUATIONS SIMULTANEOUSLY. USES ADAMS-MOULTON WITH RUNGE­
KUTTA 4TH ORDER TO GENERATE BACKWARD CIFFERENCES. 
INTEGRATION CAN BE INTERRUPTED ON INDEPENDENT OR DEPENDENT 
VARIABLES. ADAMS-MOUL TON ORDER IS LESS THAN 9. 

1090-1356509216 ROUND FLOATING-POINT NUMBERS 
AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1356SD9216 

AUTHOR ••• O. D. TUNNICLIFF 
SHELL DEVELOPMENT COMPANY 
EMERYVILLE, CALIF. 

DIRECT INQUIRIES TO AUTHOR 

A SUBROUTINE WHICH ROUNDS RESULTS CF CALCULATIONS TO ANY 
REQUIRED NUMBER OF SIGNIFICANT FIGURES. THE ROUNDED RESULT 
IS IN THE FORM OF A HOLLERITH WORD AND CCNSEQUENTLY IS 
LIMITED TO A MAXIMUM OF 6 CHARACTERS. THE NUMBER OF 
SIGNIFICANT FIGURES, THE MAXIMUM NUMBER OF DECIMALS, TH 
NUMBER OF CHARACTERS IN THE HOLLERITH RESULT AND THE 
LOCATION OF THE DECIMAL POINT MAY EITHER BE SPECIFIED OR 
MAY BE CALCULATED IN THE CALLING PROGRAM. 

7090-l357PMCOMB COMBIN-A COMBINATORIAL 
PROGRAM 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7C90-l357PMCOMB 

AUTHOR ••• C. E. PARKER 
CODE 01-2 
BOX l/P.M.R 
POINT MUGU, CALIF. 

DIRECT INQUIRIES TO AUTHOR 

THIS PROGRAM ENUMERATES THE COMBINATIONS Of N THINGS 
TAKEN K AT A TIM~. THE USER SPECIFIES N IN COLUMNS l ANO 2 
AND K IN COLUMNS 3 ANO 4. THE PROGRAM REQUIRES 315 
LGCATIONS /DECIMAL/ ANO PRODUCES 3,000 CDMBll'.ATIONS PER 
Ml NUTE ON THE 7090. 

7090-1359GCOOOB RANDOM NUMBER GENERA TOR 
UNIFORM ON 0 TO 1 

AVAILABLE 4TH QUARTER 1962. 

Section B 

CONTINUED FROM PR !OR CCLUMN--
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l359GC0008 

AUTHOR ••• A. W. KAERCHER 
DIGITAL CCMPUTER GROUP 
GRUMMAN A I RC RAFT/PLANT 5 
BETHPAGE, L.I., NEW YORK 

DIRECT INQUIRIES TO AUTHOR 

TO GENERATE PSEUDO-RANDOM NUMBERS SATISFYING THE 
RECTANGULAR DISTRIBUTION ON /O,l/. THE NUMt1ERS ARE 
IN NORMALIZED FLOATING POINT FORM. 

7090-1360GC0009 RANDOM NUMBER GENERA TOR 
NORMAL WITH MEAN ZERO ANO STANDARD DEVIATION ONE 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DI STRI BUT ION CENTER 
SPECIFY FILE NUMBER 7090-l360GC0009 

AUTHOR ••• A. Ii. KAERCHER 
DIGITAL COMPUTER GROUP 
GRUMMAN AIRCRAFT/PLANT 5 
BETHPAGE, L.I., NEW YORK 

DIRECT INQUIRIES TO AUTHOR 

TO GENERATE PSEUDO-RANDOM NUMBERS SATISFYING THE 
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NORMAL OISTRIBl.JTION WITH MEAN ZERO ANC STANDARD CEVIATION 
ONE. THE NUMBERS ARE IN NORMALIZED FLOATING POINT FORM. 

l090-l361GC0010 PROGRAM TO READ OUT OCT AL 
OATA FROM ROM FOR REINITIALIZATION 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1361GC0010 

AUTHOR ••• A. lo. KAERCHER 
DIGITAL COMPUTER GROUP 
GRUMMAN AIRCRAFT/PLANT 5 
BETHPAGE, L.I., NEW YORK 

DIRECT INQUl-<IES TO AUTHOR 

TO ENTER ROM AND RETURN W!Th THE I TH ELEMENT OF THE FIXED 
POINT SEQUENCE toHICH RDM HAS GENERATED, AND TO RETURN THIS 
NUMBER IN THE FORM OF A 12 DIG! T OCTAL WORD TO THE 
CALLING PRCGRAM. 

l090-1362GC0011 PROGRAM TO READ IN OCTAL 
DATA TO ROM FOR REINITIALIZATION 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PRCGRAM DI STR I BUT! ON CENTER 
SPECIFY FILE NUMBER 7090-l362GCOOll 

AUTHOR ••• A. W. KAERCHER 
DIGITAL COMPUTER GROUP 
GRUMMAN AIRCRAFT/PLANT 5 
8ETHPAGE, L.!., NEW YGRK 

DIRECT INQUIRIES TO AUTHOR 

TO ENTER ROM AND RE-STORE THE I TH EUMENT Of THE FIXED 
POINT SEQUENCE WHICH ROM HAS PREVIOUSLY GENERATED. THIS 
ELEMENT WILL BE IN THE FORM OF A 12 CIGIT OCTAL WORD. 

l090-1363GC0012 EXPLICIT DOUBLE PRECISION 
SOLUTIONENERAL CUBIC WITH REAL COEFFICIENTS ANO SINGLE PRECISION 1/0 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC !FY FILE NUMBER 7090-1363GC0012 

AUTHOR ••• ERIK K. JAEDE 
DIG IT AL COMPUTER GROUP 
GRU~.MAN Al RC RAFT PLANT 5 
BETHPAGE, L. I., NEW YORK 

DIRECT INQUIRIES TO AUTHOR 

TO SOLVE EXPLICITLY THE GENERAL CUBIC EQUATION WITH REAL 
COEFFICIENTS. A SUB l X CUBED PLUS A SUB 2 X SQUARED PLUS A SUB 
3 X PLUS A SUB 4 EQUALS ZERO. 

l090-1364GC0013 EXPLICIT DOUBLE PRECISION 
SOLUTIONENERAL CUBIC WITH REAL COEFFICIENTS AND DOUBLE PRECISION INPUT 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-Ub4GC0013 

AUTHOR ••• ERIC K. JAE CE 
DIGITAL CCMFUTER GROUP 
GRUMMAN AIRCRAFT/PLANT 5 
BETHPAGE, LONG ISLAND, NEW YORK 

DIRECT INQUIRIES TO AUTHOR 

TO SOLVE EXPLICITLY THE GENERAL CUBIC EQUATION WITH REAL 
COEFF !Cl ENTS. A SUB l X CUBED PLUS A SUB 2 X SQUARED PLUS 
A SUB 3 X PLUS A SUB 4 EQl.JALS ZERO. 

l090-1365GC0014 EXPLICIT DOUBLE PRECISION 
SOLUTION OF 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1365GC0014 

AUTHOR ••• <KlC K. JAECE 
DIGITAL COMPUTER GROUP 
GRUMMAN AIRCRAFT/PLANT 5 
BETHPAGE, LONG ISLAND, NEW YORK 
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CONTINUED FROM PRIOR PAGE--

OIRECT INQUIRIES TO AUTHGR 

TO SOLVE EXPLICITLY THE GENERAL QUARTIC EQUATION WITH Rt:AL 
COEFFICIENTS- A SUB .1 X TO THE FOURH1 PLUS A SUB 2 X 
CUBEO PLUS A SUB 3 X SCUAREO PLUS A SUB 4 X PLUS A SUB 5. 

7090-1366GC0016 EXPLICIT DOUBLE PRECISION 
SOLUTION OF 

AVAILABLE 4 TH QUARTER l 962. 
ORDER FROM PROGRAM DIS TR I BUT I CN CENTER 
SPECIFY FILE NUMBER 7090-l366GCOOl6 

AUTHOR ••• ERIC K. JAEDE 
DIG IT Al COMPUTER GR CUP 
GRUMMAN AIRCRAFT/PLANT 5 
BETHPAGE, LCNG ISLANO, NEW YORK 

OIRECT INQUIRIES TO AUTHOR 

TO SOLVE EXPLICITLY THE GENERAL QUARTIC EQUATION WITH REAL 
CCEFFICIENTS- A SUB l X TO THE FOURTH PLUS A SUB 2 X 
CUBED PLUS A SUB 3 x SQUARED PLUS A SUB 4 x PLUS A sue 5. 

7090-1367HSSJFT SHARE IUERNAL FORTRAN 
TRANSLATOR 

AVAi LAB LE 4TH QUARTER 1962. 
ORDER FROM PROGRAM OISTRIBUTION CENTER 
SPECIFY FILE II.UMBER 7090-1367HSSIFT 

AUTHORS •• SHARE FORTRAN COMM! TTEE 
1271 AVE. OF AMER! CAS 
NEW YORK 20, N. Y. 

OIRECT INQUIRIES TC AUTHOR 

AUTOMATICALLY TRANSLATES A FORTRAN 11 SOURCE PROGRAM OR 
SUBPROGRAM INTO A FORTRAN IV SOURCE PROGRAM. SIFT IS A 
STANDARD THRH-LINK FORTRAN CHAIN PROGRAM DESIGNED TO RUN 
UNDER CONTROL CF THE 32K FORTRAN MONITOR SYSTEM. THE 
PROGRAMS TO BE CONVERTED ARE CONSIDERED DATA AND ARE PLACED 
BEHIND THE DATA CONTROL CARD IN THE CECK. 

REQUESTOR HUST SUBMIT l TAPE FDR BASIC PROGRAM MATERIAL. 

7090-1368UMUMSY UNIVERSITY OF MICHIGAN EXEC. 
SYSTEM FOR IBM 709-7090 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l368UHUMSY 

AUTHORS •• UNIVERSITY OF MICHIGAN COMPUTING CENTER 

DIRECT INQUIRIES TO •• 
BERNARD A. GALLER 
COM PUT ING CENTER 
UNIV. OF MICH. 
ANN ARBOR MICHIGAN 

A COMPLETE, VERY EFFICIENT EXECUTIVE SYSTEM FOR THE 
709-7090 INCLUCING MAO, FORTRAN, AND UMAP /A MODIFICATION 
OF BE FAP/. DISTRIBUTION TAPES CONTAIN SYMt!OLIC DECKS, 
BINARY DECKS, AND COMPLETE WRITE-UPS FOR TH USE CF THE 
SYSTEM, AS WELL AS SELF-GENERATING MASTER TAPES AND SYSTEM 
EDIT DECKS. 

REQUESTOR MUST SUBMIT 5 TAPES FOR BASIC PROGRA~ ~ATERIAL. 

7090-1369HSSCHM STORAGE TO CARD HOLLERITH 
MOOIFIEO 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM C:ISTRIBUTICN CENTER 
SPEC !FY FILE NUMBER 7090-l369HSSCHM 

AUTHORS •• SHARE FORTRAN COMMITTEE 
1271 AVE. OF AMERICAS 
NEW YORK 20, N. Y. 

DIRECT INQUIRIES TO AUTHOR 

WITH FORTRAN II OPERATING UNDER THE FORTRAN ~ONITOR, mis 
SUBPROGRAM Will WRITE CARD IMAGES ON TAPE 7 WHEN ON-LINE 
PUNCHING IS DEMANDEO. 

7090-1370RLA14D SMASHT /SHARE VERSION 11/ 
AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAI' OISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l370RLA14D 

AUTHOR ••• HOWARD FRIEDEN 
2500 COLORADO AVE. 
SANTA MONICA, CALIF. 

OIRECT INQUIRIES TD AUTHOR 

A TWO PASS COMPILER DESIGNEC TO REPLACE THE COMPILER AND 
MODIFY AND LOAD PARTS CF THE SOS SYSTE:M AND TO WORK IN 
CONJUNCTION WITh THE REMAINDER OF THE SOS SYSTEM. 

REQUESTOR MUST SUBMIT 2 TAPES FOR BASIC PRCGRAM MATERIAL. 

7090-1373NUEIG3 EIGENVALUES Of REAL MATRICES 
AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-l373NUEIG3 

AUTHOR ••• B. N. PARLETT 
NEW YORK UNIVERSITY A.E.C. 
4 wASHINGTON PLACE 
NEW YORK 3, N.Y. 

Section B 

CONTINUED FROM PRICR COLUMN--

DIRECT INQIJIRIES TO AUTHOR 

THIS RCUTINE COMPUTES THE EIGENVALUES OF A GIVEN REAL 
MATRIX A. IT REDUCES MATRIX A TO ~ESSENeERG FORM H BY 
ELEMENTARY SIMILARITY TRANSFORMATIONS. THE CHARACTERISTIC 
POLYNOMIAL AND ITS DERIVATIVES ARE EVALUATED BY AN 
EXTENSION OF HYIUNS METHOD. EACH EIGENVAllJt OF H I AND SO 
GF A/ IS FOUND ITERATIVELY USING A MOlllFICATION OF 
LAGUERRES METHOD. 

7090-1374RlWlf WRITE SMASHT LIBRARY FILE 
AVAILABLE lST QUARTER 1963. 
ORDER FRO~ PROGRAM OISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l374RLWLF 

AUTHORS •• HOWARD FRIEDEN 

DIRECT INQUIRIES TO •• 
HOWARO FRI EDEN 

JOHN KNEEMEYER 

SYSTEMS DEVELOPMENT CORP. 
2500 COLORADC AVE. 
SANTA MONICA, CALIF. 

WRITES LIBRARY FILE FOR SMASHT COMPILER. INPUT IS SMASHT 
DECKS ANO ITEM CONTROL CARDS. WITH OPTIONAL CHANGE CARDS 
AND GLD LIBRARY FILE. OUTPUT IS NEw LIBRARY FILE ON SYSUO 
ANO SYSTEM TAPE WITH NEW LIBRARY FILE CN SYSU03. 

7090-1375NUMLEW El GENVALUE-EI GENVEC TOR 
ROUTINE REAL SYMMETRIC MATRICES 

AVAILABLE lST QUARTER 1963. 
OROER FROM PROGRAll DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1375NUMLEW 

AUTHORS •• SAM GREENSPAN 

DIRECT INQUIRIES TO •• 
SAM GREENSPAN 

AUBEY ROTHENBERG 

NEW YORK UNIVERSITY A.E.C. 
4 WASHINGTON PLACE 
NEW YORK 3, N.Y. 

THIS ROUTINE COMPUTES All THE EIGENVALUES ANC VECTORS 
OF A REAL SYMMETRIC MATRIX USING HOUSEHOLDERS METHOD TO 
REDUCE THE MATRIX TO TRIDIAGONAL FCRM. THE EIGENVALUES ARE 
THEN ISOLATED USING STURM SEQUENCING AND FINALLY THE 
VECTORS ARE FOUND BY WILKINSONS METHOD. 

7090-13768EFIND SORT ROUTINE /FLOATING POINT 
OR FIXED POINT/ 

AVAILABLE lST QUARTER 1963. 
ORO ER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l376BtFIND 

AUTHOR •• • D. LOGAN 
BELL TELEPHONE LABORATORIES, INC. 
HCLMOElr N.J. 

DIRECT INQUIRIES TO AUTHOR 

BE FIND IS A FAP SUBROUTINE WHICH, WHEN GIVEN A LIST OF 
NUMBERS, Will RETURN TO THE CALLING PROGRAM THE SMALLEST 
NUMBER IN THE LIST AND ITS RELATIVE LOCATION. IT Will ALSO 
PLACE A NEW NUMBER IN A SPECIFIED LOCATICN IN THE LIST AND 
RETURN TO THE CALLING PROGRAM THE VALUE AND LOCATION OF 
THE SMALLEST NUMBER IN THE ALTERED LIST WITH HIGH SPEED. 

7090-1378MWFBJN FORTRAN FULL BINARY INTERGER 
ARITHMETIC & CONY. ROUTINE 

AVAILABllo lST QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1378MWFBI N 

Al, THO RS •• KA LON KE llEY R.B. BURKSON 

DIRECT INQUIRIES TO •• 
HCWARD D. WACTLAR 
COOPERATIVE CCMP. LAB. 
M. I. T. 
CAMBRICGE 39, MASS. 

TO ACO, SUBTRACT, MULTIPLY, DIVIDE ANG CCNVERT TC ANC FROM 
BCD CHARACTERS FULL BINARY hOROS IN FORTRAN COCEC PROGRA~S. 
INDICATORS FOR AGO AND SUBTRACT OVERFLOW ANC DIVIDE CHECK 
FDR DIVISION BY ZERO ARE INCLUDED. 

7090-1379RSMFOR PRODUCT FORM LINEAR 
PROGRAMMING CODE 

AVAILABLE 4TH QUARTER 1962. 
ORDER FRCM PROGRAM DI STRI BUT ION CENTER 
SPECIFY FILE NUMBER 7090-1379RSMFOR 

AUTHOR ••• R. J. CLASEN 
RAND CCRP. 
1700 MAIN ST. 
SANTA MONICA, CALIF. 

DIRECT l~QUIRIES TO AUTHOR 

A PRODLCT FORM LINEAR PROGRAMMING CODE THAT SETS 
DIMENSIONS OEPENCING 011. ThE SIZE OF THE PROBLEM INPUT. 
THIS ENABLES ONE TO DC LARGER PROBltMS WI Tf- THIS CCCE T~AN 
hlTH THE PREVIOUS All-IN-CORE ROUfl.~ES. THIS PRCGRAM 
FEATURES SUCH CONVENIENCES AS SYMBCLIC CONTRCL CARDS. 

RECUESTOR llUST SUBlllT l TAPE FOR BASIC PROGRAM MATERIAL. 

7090-1381SCRNKT FORTRAN INTEGRATION 
SUBROUTINE /RUNGE-KUTTA/ 

AVAILABLE lST QUARTER 1963. 
ORDER FROP'! PROGRAM CISTRIBLlTICN CENTER 



CONTINUEO FRCM PRIOR PAGE--
SPEC !FY FILE NUMBER 7090-l381SCRNKT 

AUTHOR ••• E. HIRSH 
CALIFORNIA RESEARCH CORP. 
RICHMONO, CALIF. 

DIRECT INQUIRIES TO AUTHOR 

SUBROUTINE ENTRANCE BY CALL. AUTOMATIC STEP ADJUSTMENT 
TO PRESERVE RELATIVE ERROR SPECIFIED. REQUIRES 2500 
LOCATIONS. 

7090-1381tRWNP'tF FLOATING POINT IHI VARIATE 
PROBABILITY INTEGRAL 

AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRAM CI STRIBUTION CENTER 
SPEC I FY FILE NUMB ER 7090-138'tRWNP4F 

AUTHOR ••• RUTH GITTELMAN 
SPACE TECHNOLOGY LABORATORIES, INC. 
ONE SPACE PARK 
REDONDO BEACH, CALIF. 

DIRECT INQUIRIES TO AUTHOR 

OBTAINS THE INTEGRAL /P/ OF THE NORMAL FREQUENCY OVER 
ANY REGIONS. REQUIRES 274 CELLS PLUS 3 CELLS OF COMMON. 
TIMING WHEN N Ei;;UALS 2 .3 SECONDS -- N EQUALS 3 TEN 
SECONDS -- N EQUALS b , ·:UR MINUTES. 

7090-13951HTME A FAP CODED SUBPROGRAM 
AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRAM DI STR I BUTI ON CENTER 
SPECIFY FILE NUMBER 7090-1395MITME 

AUTHORS •• M.M. DAGGETT F.J. CGRBATO 

DIRECT INQUIRIES TO •• 
F.J. CDRBATO 
M. I. T. 
ROOM 26-142 
CAMBRIDGE 39, MASS. 

FOR USING INTERVAL TIMER CLOCK /RPQ F89349/ ON 7090, 
DURING USER EXECUTION TIME OhLY. PROVIDES USAGE OF CLOCK 
AS STOP WATCH, ALARM CLOCK OR BOTH. 

7090-1396MITMR A FAP CODED SUBPROGRAM 
AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l396MITMR 

A1,,THORS •• M.M. DAGGETT F.J. CORBATC 

DIRECT INQUIRIES TO •• 
F.J. CORBATO 
M. I. T. 
ROOM 2 6-142 
CAMBRIDGE 39, MASS. 

FOR USING INTERVAL TIMER CLOCK /RPO F89349/ ON 7G9C, 
INTEGRATED WITH THE FORTRAN MONITOR SYSTEM. PROVIDES USAGE 
OF CLOCK AS STOP WATCH, ALARM CLOCK OR BOTH ANO AU TOMA I IC 
JOB TERM I NATI ON. 

7090-1398NULGAM LOG OF THE GAMMA FUNCTION 
FOR COMPLEX ARGUMENT 

AVAILABLE lST QUARTER 1963. 
OROE R FROM PROGRAM 01 STRI BUTI ON CENTER 
SPECIFY FI LE NUMBER 7090-1398NULGAM 

AUTHOR ••• MAX GOLOSTE IN 
N.Y.u. - A.E.C. 
4 WASHINGTGN PLACE 
NEW YORK 3, N. Y. 

DIRECT INQUIRIES TO AUTHOR 

THIS FAP CODED ROUTINE COMPUTES THE LOG OF THE GAMMA FUNC­
TION FOR COMPLEX ARGUMENT, U EQUALS RE LN GAMMA FUNC TI GN 
/X&IY/, 11 EQUALS IM LN GAMMA FUNCTION /C&IY/, WHERE X ANO Y 
ARE NORMALIZEO FLOATING POINT NUMBERS. 

7090-1399SOGP90 GRADIENT PROJECTION METHOD 
FOR NONLINEAR PROGRAMMING 

AVAILABLE lS T QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1399SOGP90 

AUTHOR ••• RUTH P. MERRILL 
SHELL DEVELOPMENT CO. 
EMERYVILLE, CALIF. 

DIRECT INQUIRIES TO AUTHCR 

MAXIMIZES A NONLINEAR FUNCTION SUBJECT TO LINEAR 
CONSTRAINT INE!;UALITIES AND EQUALITIES USING GRADIENT 
PROJECTION ALGORITHM. HANDLES UP TO 108 VARIABLES AND 270 
CONSTRAINTS. REQUIRES A SUBROUTINE PROFIT FOR THE FUNC-
TION BEING MAXIMIZED. A GENERAL CUAORATIC PROFIT SUB-
ROUTINE IS PRO\/ I CEO. PROGRAM INCLUDES OWN INPUT /OUTPUT 
ROUTINES BUT OPERATES UNDER FORTRAN MGN!TOR SYSTEM. 

7090-1402SIG10H !OH INCLUDING FREE FIELD 
INPUT 

AVAILABLE lST QUARTER 1963. 
ORDER FRO" PROGRA'°' DI STR I BUT I CN CENTER 
SPECIFY FILE NUMBER JC90-l4C2SlGIOh 

AUTHOR ••• OR. O. GINGERICH 
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DIRECT INQUIRIES TO •• 
SI SHARE LI BR ARIAN 
SM! Ti1SONIAN ASTROPHYSICAL OBSERllATGRY 
60 GARDEN STREET 
CAMBRIDGE 38, MASS. 

STANCARO 709/7090 IOH, SLIGHTLY LENGT11ENED TO INCLUDE G 
TYPE FORMAT FOR FREE FIELD INPUT. 

7090-1404NSABOL ABSOLUTE BINARY OCTAL LOADER 
UPPER 

AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1404NSABOL 

AUTHOR ••• GARY A. SMITH 

DIRECT INQUIRIES TO •• 
DIR. NATIONAL SECURITY AGENCY 
FT. G.G. MEAOE, MARYLANC 
ATTN. C4l 

i. TO LOAD AND CHECK STANDARD SHARE ABSOLUTE BINARY 
ANO TRANSFER CARDS. 2. TO LOAD UP TO FCUR-PER-CARD OCTAL 
CORRECTION CARCS. RESTRICTIONS- 1. THIS LOADER will NOT 
HANDLE RELOCATABLE BINARY CARDS. 2. T'"IS PROGRAM WILL 
LOAD ONLY THE FOLLOWING TYPE OF CARDS- /A./ STANDARD 
SHARE ABSOLUTE BINARY CARDS. THE CHECK SUM WILL BE IGNORED 
IF 9R IS BLANK OR IF 9l COLUMN 3 IS PUNCHED. /B./ OLTAL 
CARDS. THE OCTAL CARD MAY CONTAIN UP TO FOUR WORCS. WORDS 
MUST BE PUNCHED IN LOGICAL WORD FORM /E.G., THE INSTRUC­
TICN -075400 1 00000 MUST BE PUNCHED 415400100000/. 
LOADING PRCCEEDS FROM LEFT TO RIGHT ANC IGNORES ANY WORDS 
WHICH HAVE A BLANK OR ZERO LOCATION FIELC. 

7090-14068ET1 SR Tl ME SERIES SUBROUTINE 
PACKAGE 

AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1406BETISR 

AUTHORS •• M. J. R. HEALY 

DIRECT INQUIRIES TO •• 
B.P. BOGERT 

B.P. BOGERT 

BELL TELEPHONE LAB. 
MURRAY HILL, N.J. 

THE TISER PACKAGE COMPRISES A SET OF FORTRAN SUBROUTINES 
FOR PROCESSING TIME SERIES. A DISCUSSION OF THE 
CONSTRUCTION ANO THc USE OF EACH SUBROUTINE IS CONTAINED 
IN INDIVIDUAL WRITE-UPS. 

7090-141 lMLHFSS HARTREE-FOCK-SLATER 
SELF-CONS! STENT ATOMIC FIELD PROGRAM-TABULAR DISPLAY PROGRAM 

AVAILABLE 2NO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SP<:C!FY FILE NU"BER 7090-1417MLHFSS 

AUTHORS •• FRANK HERMAN 

DIRECT INQUIRIES TO •• 
FRANK HE RMAI'. 

SHERWOOD SK I LLMAN 

DEPT. 52-40 BLDG. 201 
LOCKHEED RESEARCH LAB. 
PALC ALTO, CALIF. 

THE ATOMIC F !ELD PROGRAM YIELDS- UNABRIDGED SELF-CON-
S! STENT SOLUTICN OF NDN-RELATlllIST!C HARTREE-FOCK-SLATER 
EQUATIONS FOR ANY ATOM OR ION IN PERIODIC TABLE- POTENT!AL-
EIGENVALUES- ANO RADIAL WAVE FUNCTIONS. TABULAR DISPLAY 
ABRIDGES SOLUTION FOR DISPLAY. WRITTEN IN FORTRAN. 

7090-141BM1MAD GENERAL PURPOSE ALGEBRAIC 
COMPILER 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRA~ DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l418MIMAD 

AUTHORS •• R. C. DALEY 

OIREC T INQUIRIES TO •• 
F. J. CORBATO 
COM PU TA Tl ON CENTER 

M. M. DAGGETT F. J. CORBATO 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
CAMBRIDGE 39, MASS. 

T!-'E .ADDITION OF MAO TO VERSION 2 OF THE FOR TRAN MON! TOR 
SYSTEM REQUIRES ONE MORE CHANGE THAN wAS NOTED IN THE SHARE 
DISTRIBUTION NC. 1308. THIS ADDITION IS NEcCED TO 
CORRECTLY POSITION THE SYSTEM TAPE AFTER A FORTRAN 
CCMPILATION IN 1.HICH T~.E * UBE CARD IS USED. FOR USE IN 
THE FORTRAN-FAP 709/7090 32K MONITOR SYSTEM. 

7090-l421GPL3PG PERTURBATOR GENERATOR 
AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PRCGRAM DISTRIBUTICN CENTtR 
SPECIFY FILE NUMBER 7090-1421GPL3PG 

AUTHOR ••• LANE K. DEWEES 

DIRECT INQUIRIES TO •• 
w. J. HEFFNER 
GENERAL ELECTRIC CO. 
v.F.S.T.c., RCOM 4620-U 
P.O. BOX 8555 
PHILADELPHIA l, PA. 

THIS ACOI TION TU THE CEBUGGER IS TC PROVIDE A COIWENIEN l 
MEANS OF STUDYING THE EFFECTS OF SUCh THINGS AS MACHINE 
ROUND-OFF, SIGNIFICANT DIGITS, AND NUMERICAL METHODS ON 
RESULTS FROM FCRTRAN PROGRAMS. THE CEBUGGEK HAS BEt'N 
MDDIFIEC SLIGHTLY TO CCMPILE INSTRUCTICNS TO ChANGE ThE 
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VALUE CF A VARIABLE. THESE INSTRUCTICNS ARc COMPILtC 
IMMECIATELY AFTER THOSE WHICH PROVIDE FOR THC: "'CRMAL 
DEBUGGER DUMP OUTPUT. NORMAL DEBUGGER TYPE STATEMENTS ARE 
USED WITH THE EXCEPTIOllo THAT THE WORD CUMP IS REPLACEC BY 
THE WORD AAAAP ANO THREE CONTROL WORCS ARE i'RUVIDED FGR ~SE 
IN THE LIST PORTION OF Tl<E STATEMENTS. 

7090-llt22UMUMMT TRANSPORTATION PROBLEM WITH 
FEW SHIPPERS 

AVAILABLE 2ND QUARTER 1963. 
OROE R FROM PROGRAM 0 I STR I BUTI ON CE NIER 
SPECIFY FILE NUMBER 7090-l422UMUMMT 

AUTHOR ••• B. A. GALLER 
COMP UT I NG CENTER 
UNI VER SI TY OF MICHIGAN 
ANN ARBOR, MICHIGAN 

DIRECT INQUIRIES TO AUTHOR 

THE PROBLEM CONCERNS THE ALLOCATION OF SHIPMENTS /ANG, 
lNOlRECTLY, SCHEDULING OF PROOUCTIC1'/ CF ITEMS BETWEEN A 
FEW SHIPPING POINTS ANO MANY RECEIVING POINTS SO AS TO 
MINIMIZE TRANSPORTATION COSTS. THE MtTHOO USED HERE, 
WHICH TAKES ADVANTAGE OF THE SMALL NUMBER OF SHIPPERS, IS 
THE OETAllEO METHOD OF OPTIMAL REGIONS, DEVELOPED BY 
PROFESSOR PAUL !>. DWYER OF THE UNIVERSITY OF MICHIGAN. 
1/0 IS DEFINED BY MACROS, THEREFORE EASILY ACAPTED TO ANY SYSTtM. 

7090-llt23UMUMAP AN APPROXIMATE SOLUTION TO 
THE MUL Tl-DIMENSIONAL TRANSPORTATION PROBLEM 

AVAILABLE 2NO QUARTER 1963. 
OROER FROM PROGRAM OISTRIBUTION CENTER 
SPEC! FY FILE NUMBER 7090-1423UMUMAP 

AUTHOR ••• B. A. GALLER 
CGMPUTING CENTER 
UNIVERSITY OF MICHIGAN 
ANN ARBOR, MICHIGAN 

Cl REC T lNQUlRl ES TO AUTHOR 

THE PRCBLEM CONCERNS THE ALLOCATIC"' OF SHPMENTS /ANC, 
lNClRECTLY, SCHEDULING OF PRODUCTICN/ OF ITEMS BETWEEN 
SHIPPING POINTS AND RECEIVING POINTS SO AS TO MINIMIZE 
TRANSPORTATION COSTS. THE MULT 1-0IMENSlCNAL ASPECT ARISES 
FROM THE POSSIBILITY OF HAVING INTERMEDIATE ASSEMBLY OR 
TRANSFER POINTS BETWEEN THE ORIGIN ANO DESTINATION OF THE 
SHIPMENT. THE THEORY ON WHICH THIS APPROXIMATE SOLUTICN l S 
BASED WAS DEVELOPED BY PROFESSOR PAUL S. OiliYER OF THE 
UNIVERSITY OF IHCHlGAN, AND IS BASED ON THE CALCULATilJN OF 
lolEIGHTED DEVIATES GF THE ELEMENTS OF TliE COST MATRIX. 
FAP MACHI NE LANG. 

7090-llt21tNUTRAN TRANSMIJ BINARY INFORMATION 
ON TAPE 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l424NUTRAN 

AUTHOR ••• OR. JOHN GARY 
AEC COMPUTING & APPLIED MATH. CTR. 
COURANT INSTITUTE OF MATH. SCIENCES 
NE!ol YORK UNIVERSITY 
NEiii YORK 3, N.Y. 

DIRECT INQUIRIES TO AUTHOR 

THIS SUBROUTINE PERMITS FORTRAN COMPUTATIGN TO PROC<EO 
SIMULTANEOUSLY WITH THE TRANSMISSION OF BINARY INFORMATION 
ON TAPES. FAP MACHINE LANG. 

7090-llt260RA1 SHARE ALGOL 60 TRANSLATOR 
AVAILABLE 2NO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-14260RAl 

AUTHORS •• SHARE ALGOL PROJECT 

DIRECT INQUIRIES TO •• 
MARJORIE P. LIETZKE 
UNION CARBIDE NUCLEAR CO. 
P.O. BOX P 
OAK RI OGE, TENN. 

THIS IS A BRIEF PRELIMINARY MANUAL INTENDED TO SERVE 
AS A GUIDE FOR THOSE WHO WISH TO USE Tf<E SHARE ALGOL 60 
TRANSLATOR IN THE VERY NEAR FUTURE. MUCH MORE COMPLETE 
DOCUMENTATION IS IN PREPARATION, AND WILL BE MACE AVAILABLE 
AS SOON AS POSSIBLE. 

NO ATTEMPT HAS BEEN MACE HERE TO TEACH THE ALGOL LANGUAGE. 
THE POINTS WHERE OUR TRANSLATOR DIFFERS FROM PURE ALGOL 
HAVE BEEN OESCRIBEC. A NUMBER OF TEACHING REFERENCi:S FOR 
THE ALGOL LANGUAGE ARE I NCLU 0 ED IN THE BI BLI OGRAP HY. 

7090-H33SIMPY FLOATING POINT MATRIX 
llULTIPLJl:ATION 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l433SIMMPY 

AUTHOR ••• NICCLE SIMON 
SMITHSONIAN ASTROPHYSICAL OBSERVATORY 
60 GARDEN STREET 
CAMBRIDGE 3B, MASS. 

DIRECT INQUIRIES TO AUTHOR 

ACCURATE FOR MATRICES WITH ELEMENTS OIFFERll'tG BY E 04 FOR 
FORTRAN ANO FAP PROGRAMS. 132 OCTAL LOCATIONS. FORM A Tl [Ill 
OF ELEMENTS BY CUMULATIVE MULTIPLICATlCN, LtAST SIGl'tlFICANT 
PARTS CF MULTIPLICATIONS ANO ADDITIONS ARE ACCUMULATED IN 
A SEPARATE LOCATION, WkOSE CONTENTS ARE ADDED TC THE FINAL 

CCNT I NU to FRCM PR! OR CGLi.,MN--
RESULT, HENCE &-PLACE SINGLE PRECISION RESULT WHEN 
EXPCNENTS OF MATRIX ELEMENTS DIFFER BY AS "UCH AS 4. Tl"E/ 
ELEMENT EQUALS ll CYCLES PLUS lFAD PLUS l't 119 CYCLES PLUS 
3FAC PLUS lFMP/ N EQUALS INNER DIM. MAXIMUM 6 CYCLES FOR A 
STEP MULTI PLYING A ZERO ELEMENT. 

7090-lltJltSIANOT FIXED AND FLOATING POINT TO 
BCD 

AVAILABLE 2NO QUARTER 1963. 
OROt:R FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l434SIANOT 

AUTH CR ••• N !COLE S l MCN 
SMITHSONIAN ASTROPHYSICAL OBSERVATGRY 
60 GARDEN STREET 
CAMBRIDGE 3B, MASS. 

DIRECT INQUIRIES TO AUTHOR 

A CONVERSION PRCGRAM- FIXED ANO FLOATING POINT TO BCD. 
THE PRIMARY INTENTION IS TO PROVIDE ThE PARAMETER 
DESIRED FOR ANNOTATION OF GRAPHS PLOTTEC ON THE EAi CJATA-
PLOTTER. CHANGES IN CCNVERT TABLES PE:RMIT ORDINARY 
CONVERSION. 

7090-llt35SISLSQ SUPER LEAST-SQUARES PROGRAM 
AVAILABLE 2NO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l435SlSLSQ 

AUTHOR ••• PRAVIN L. KADAKIA 
PERKIN-ELMER CORP. 
RESEARCH & ENGINEERING c1v. 
P.O. BOX 730 
NORWALK, CONN. 

DIRECT INQUIRIES TO AUTHOR 

THIS PROGRAM COMBINES SEVERAL LEAST-SQUARES APPROXIMATIONS 
/SOLUTIONS/ WITH KNOWN VARIANCE-COVARIANCE MATRICES 
/WEIGHT MATRICES/, COMPUTES AN AVERAGE APPROXIMATION 
WITH A VARIANCE-COVARIANCE MATRIX, ANO COMPUTES A STANDARD 
DEVIATION. FAP MACHINE LANGUAGE. 

7090-llt39ALTAIN AL TAINT, TABLE LOOK-UP ANO 
INTERPOLATION 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM IJISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l439ALTAIN 

AUTHOR ••• v. L. SORENSEN 

DIRECT INQUIRIES TO •• 
MISS M.K. CHARTZ 
NASA 
AMES RESEARCH CENTER 
MOFFETT FIELD, CALIF. 

THIS FORTRAN SUBPROGRAM WILL EVALuATE Y EQUALS F /X/ FCR 
A GI VEN VALUE OF X FROM TABLES OF X AND Y VALUES. ONE OR 
MORE Y ARRAYS MAY BE USED. FAP MACHll'tE LANG. 

7090-l't53ROB001 CRITICAL PATH ANO 
MANSl:HEDULING 

AVAILABLE 2NO QUARTER 1963. 
OROER FROM PROGRAM OISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l453R0800I 

AUTHOR ••• w. W. SHIRLEY 
RICHFIELD OIL CORP. 
LOS ANGELb 5, CALIF. 

DIRECT INQUIRIES TO AUTHCR 

TO ACCOMPLISH THt CALCLLATING ASSOCIATED lolTH THE 
CRITICAL PATH TECHNIQUE ANO THEN TO SCHEDULE THE PROJECT 
USING A SPECIFIECi MANPOWER POOL ANC THE CRITICAL PATH 
RESULTS. A. 32K FORTRAN SYSTEM WITh CHAIN FEATURE, USING 
FOUR INTERMEDIATE TAPES. B. ONLY STANCARO FORTRAN 
FUNCTICNS AND SUBROUTINES ARE USEO BY THE PROGRAM. C. ALL 
32K IS USED. 

7090-llt55CA2781 l:ONFIGURATION FAl:TORS 1 
AVAILABLE 2NO QUARTER 1963. 
ORDER FROM PROGRAM Cl STRIBUT !Ollo CENTER 
SPECIFY FILE NUMBER 7090-l455CA278l 

AUTHORS •• R.S. DUMMER W.T. BRECKENRICGE 

DIRECT INQUIRIES TO •• 
w.T. BRECKENRIDGE 
GENERAL OYNAMlCS/ASTRCNAUTICS 
P.O. BOX 1128 
SAN DIEGO 12, CALIF. 

THIS PROGRAM CCMPUTES CONFIGURATION FACTGR, OTHERWISE 
KNOWN AS A VIEW FACTOR, SHAPE FACTOR, CR FORM FACTOR, lolHICt. 
IS DEFINED AS THE FRACTION OF THE RACIATION THAT IS EMITTED 
BY A BLACK BODY RACIATING SURFACE WHICH IS INTERCEPTED BY A 
RECEIVING SURFACE. THE PROGRAM ALWAYS CONSIDERS AN 
EMITTING BODY ANO A RECEIVING BODY ANC: MAY ALSO CONSICER 
INTERVENING SHADOWING BODIES. THERE ARE EIGHT SHAPES 
WHICH CAN BE PIECED TOGETHER TO APPROXIMATE THE CJESlRtD 
BODIES- CYLINCER, CONE, SPHERE, SPHEROID, RECTANGLE, OISK, 
TOROID, ANO POLYNOMIAL OF RtVOLUT ION. EACH BASIC SHAPE 
IS DIVIOrn INTO LITTLE ELEMENTAL AREAS. A SUMMATION 
PRCCESS, APPROACHING THE THEORETICAL INTEGRATION PROCESS, 
IS PERFORMED H COMPUTE THE CONFIGURATIO"' FACTOR ANO, IF 
DESIRED, ThE BLACK BODY HEAT FLOW RATt FROM THE EMITTING 
TO THE RECEIVING BODY. THE SUMMATION PROCESS CAN APPRCACli 
THE THEORETICAL INTEGRAL AS CLOSELY AS DESIKED, LIMITED 
CNLY BY THE CCRE STORAGE AVAILABLE AND COMPUTER TIME 
AVAILABLE. IN ACTUAL PRACTICE MANY RUNS REQUIRE 
CONSIDERABLE THOUGHT IN ORDER TO ACHltVE ACCURATE RESULTS 
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AT A REASONABLE COST, ESPECIALLY IF SHACOWING BODIES ARE USEC. 

NOTE THAT A BINARY CORRECTION IS REQUIREC AT VECTRAN 
STATEMENT 7Bl TO IMPROVE THE ACCURACY OF ThE su~,~ATICN PROCESS. 

NOTE THAT THIS PROGRAM MUST BE COMPILED ~ITH THE VELTRAN 
PRE-COMPILER WHICH IS AVAILABLE FROM SHARE. ALSO THE 
VECTRAN SUBROUTINES CALLED OUT BY THE VECTRAN PRE-COMPILER 
MUST BE AVAILABLE AT EXECUTION TIME. MACHINE LANGUAGE, VECTRAN. 

7090-l't56NUEI Git EIGENVALUES OF COMPLEX 
MATRICES 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l456NUEIG4 

AUTHOR ••• OR. B.N. PARLETT 
N.Y.U.-A.E.C. 
4 WASHINGTON PLACE 
NEW YORK 3, N.Y. 

DIRECT INQUIRIES TO AUTHOR 

THIS ROUTINE FINCS M /LESS THAN OR EQUAL TG N/ OF THE 
EIGENVALUES OF A GIVEN CCMPLEX N X N MATRIX FOR /Ii GREATER ThA/\i 
OR EQUAL TO 2 AND LESS THAN OR EQUAL TO 70. 

7D90-145BNOF TI INTEGRAL TRANSFORMATION 
FUNCTION 

AVAILABLE 2NO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l45BNOFTI 

AUTHOR ••• OR. D.S. VILLARS 
RESEARCH DEPT. 
MICHELSON LAB. 
NAVAL ORDINANCE TEST STATION 
CHINA LAKE, CALIFORNIA 

DIRECT INQUIRIES TO AUTHOR 

COMPUTES LINEAR COMBINATIONS OF QUANTuM MECHANICAL 
INTEGRALS OF BASIS FUNCTIONS STORED IN BLOCKS OF MINIMGM 
SIZE REQUIRED BY SYMMETRY CHARACTERISTICS. 

7090-1459GDF1CM COMPLEX MATRIX INVERSION AND 
SOLUTION OF LINEAR SIMULTANEOUS COMPLEX EQUATIONS 

AVAILABLE 2NO QUARTER 1963. 
ORDER FROM PROGRAI' Cl STRIBUTION CENTER 
SPEC I FY FI LE NUMBER 7090-l459GCF lCM 

AUTHOR ••• JERRY E. MCLINN 
GENERAL ELECTRIC CO. 
HEAVY MILITARY ELECTRONICS DEPT. 
COMPUTER TECHNIQUES l NUM. ANALYSI~ 

COURT STREET PLANT 
SYRACUSE, N.Y. 

L!RtCT Il'<CllRito fl: AUTHci< 

THE SUBPROGRAM INVERT DE SC RI BED HERE IN PERFORMS U THER 
OF T~O OPERATIONS- A. INVERTS A COMPLEX MATRIX A. 
B. SOLVES A SET OF LINEAR SIMULTANEOUS COMPLEX EQUATIONS 
OF Ti"'E FORM /A//Y/ EQUALS /X/, WHERE /A/ IS AN N BY N 
COMPLEX MATRIX AND /X/ IS EITHER A REAL, IMAGINARY, CR 
COMPLEX COLUMN VECTOR. THE SUBPRCGRAM INVERT USES 32K 
709/7090 COMPLEX ARITHMETIC AS CESCRIBEO IN IBM tiULLET IN 
NUMBER J2 8-6114-1. 

7090-1460CA2218 \IECTRAN - PROGRAMMING MANUAL 
AND SYSTEM DESCRIPTION 

AVAILABLE 2NO QUARTER 1963. 
ORO ER FROM PROGRAM DI STRI BUT ION CE NT ER 
SPEC! FY FILE NUMBER 7090-l460CA2218 

AUTHOR ••• R.E. SNYDER 
GENERAL DYNAMICS/ASTRONAUT !CS 
MAIL ZONE 101-70 . 
P.O. BCX 1128 
SAN DIEGO 12, CALIF. 

DIRECT INQUIRIES TO AUTHOR 

VECTRAN IS THE NAME GIVEN TO A PREPROCESSOR WHICH 
TRANSLATES FORTRAN-TYPE EXPRESS IONS CCNTAINING MATRIX ANO 
VECTOR ALGEBRA lhTO ECUIVALENT FORTRAN. THIS MANUAL IS 
INTENDED TO PRCVIOE All THE INFORMATION THAf JS NEEDEU TC 
WRITE A VECTRAN PROGRAM, BUT IT MUST BE USEU IN CONJUNCT ION 
ldTH A FORTRAN 11 MANUAL, AS REPETITICN ll~ fORTRAN l/\IFORMA-
TICN WILL BE HELD TO A MINIMUM. IN ADDITION TO ASSUMING 
A KNOWLEDGE OF FORTRAN, IT IS REQUIRED BY VECTRA/\i ThAT THE 
USER UNDERSTAND THE BINARY AND UNARY CFERATIONS INVOLVED IN 
MATRIX ANO VECTOR ALGEBRA. 

7090-llt61BARNNG RANDOM NORMAL NUMBER 
GENERATOR SUBPROGRAM 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM DISTRIElJTICN CENTER 
SPECIFY FILE NUMBER 7090-l461BARNNG 

AUTHORS •• G. MARSAGLIA 

DIRECT INQUIRIES TO •• 
T. A. BRAY 

M. C. MACLEAr. T. A. BRAY 

BCEING SCIE~TIFIC RESEARCH LABORATCRJcS 
P. C. BOX 3707 
SEATTLE 24, wASHINGTO/\i 

A FURTRA/\i 11 FUNLllUN '.>LJBPRLGKA~ IL GtNtkAlL A oc~Gcf;ct u 
NORMALLY DISTR!Bl;TEO RANCOM NUMBERS w!TH MEAN ztRn ANC VARIANCE 
ONE. THE ROUT!Nt IS WRITTEN IN THE IBM 7090 FAP LANGuAGc FLR U'.>E 
AS A FORTRAN 11 FUNCTION SUBPROGRAM. IT HA'.> THRtt tNTRY Pll1\lS-
;(/\iSf/X/ IS THE: tNlRY POINT FCR STARTif'.G A Ne• ou.LtNct <F 
NORMAL NUMBERS. THE FCRTRA/\i EXPRtSSICN Y E~UALS t<f;'.>f/X/ WILL 

CONTINUED FRCM PRIOR CCLUMN--
USE THE ABSOLUTE VALUE CF THE B !NARY FCRM OF THE NUMBER X TO 
BEGir. THE SEQUENCE OF UNIFORMLY DISTRIBUTED RANDOM NUMBERS. 
PROGRAM REQUIRES CORE STORAGE ONLY. 

7090-1"62LAREGR REGRET• COMPARI SOM OF 
SEVERAL REGRESSION LINES 

AVAi LAB LE 2ND QUARTER 1963. 
ORDER FROM PROGRAM DISTRlBUTIOh CENTER 
SPEC! FY FILE NUMBER 7090-1462LARE:GR 

AUTHOR ••• AAROh GOLDMAN 
LOS ALAMOS SCIE~TIFIC LABORATORY 
P 0 BOX 1663 
LOS ALAMOS, NE~ MEXICO 

DIRECT INQUIRIES TO AUTHOR 

THIS PROGRAM COMPUTtS CORRELHION COEFICIENTS, THEIR CO'lFIDc~CE 
INTERVALS, AN ANALYSIS OF VARIANCE USED TO CCMPARE SEVERAL 
REGRESSIUN LINES, AND All CF THE POSSIELE REGRESSION LINES THAT 
MIGHT BE USED. 

AS MANY AS 5 SETS CF DATA MAY BE COMPARED WITH A MAXIMUM OF 7CC 
POI NT S PER SET. 

THIS PROGRAM IS DESIGNED TC OPERATE UNDER A MONITOR SYSTEM THAT 
PROVIDES FOR A TAPE 10 INPUT AND A TAPE 9 OlJTPUT. NC' on,ER TAPE:S 
ARE USEC. 

7090-llt63LABART BART• SUBROUTINE FOR TESTING 
HOMOGENEITY OF VARIANCES 

AVAILABLE 2/110 Ql.JARTER 1963. 
ORDtR FROM PRCGRAM CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-1463LABART 

AU THOR ••• AARCN GOLDMAN 
P 0 BOX 1663 
LOS ALAMOS SCIENTIFIC LABORATORY 
LOS ALAMOS, NEW MEXICC 

DIRECT INQUIRIES TO AUTHCR 

A SUBROUT !NE TC Tt::ST HOl'DGENEIT Y Of VARIANCES USING BARTLETT~ 
TEST. AS MANY AS 20 DIFFERENT VARIANCES MAY BE TESTEC WlTh A 
MAXIl'UM OF 999 POINTS PER SET. 

7090-1464UCABS ADD IT I VE SEASONAL ANALYSIS 
WITH CHARTS 

AVAILABLE 2NO QUARTER 1963. 
ORDER FROM PROGRAM CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1464UCABS 

AlJTHORS •• J. M. JOHNSON 

DIRECT INQUIRIES TO •• 
J. M. JOHNSCN 

R. F. KILGORE 

NAT BUREAU OF ECO. RESEARCH 
261 MADISON AVE: 
NEw YORK, NEw YORK 

THE PRCGRAM IS OESIGNEC TO ADJUST MONTHLY T !ME SERIES FCR 
SEASCNAL VARIATICN WHEN THE SERIES TC BE ANALYZEC CONSISTS OF 
CGMPCNENTS WHICH ARE PRESUl'ED TO BE AODIT!Vt /TREND-CYCLE l 
SEASONAL l IRREGULAR/ OR WHtN THE ORIGINAL SERIES INCLUCES 
NEGATIVE VALUES AND IF THE RELATIONSHIP SEEMS BASICALLY 
MULTIPLICATIVE, IT MIGHT BE PREFERABLE TO REPLACE THE NEGATIVE 
VALUES AND USE THE STANDARD ANALYSIS /CENSUS METHOD II/. THO: 
GENERAL APPROACH IS ANALOGCUS TO METHOD 11 OF THE CeNSUS BURtAU 
EXCEPT THAT ADDITIVE RELATIONSHIPS ARE USED INSTEAD OF 
MULTIPLICATIVE ONES. ALSO, THE PRESENT PROGRAM DCES NOT CARKY 
THROUGH THE Tll'E SERIES DECOMPOSITION, BUT ~TOPS WJTf, THE 
COMPLETION OF THE SEASONAL ADJUSTMENT ANC A FIVE MONTH MOVING 
AVERAGE OF THE ADJUSTEC SERIES. 

7090- l466BCORDR ORDER 
AVAILABLE £ND QUARTER 1963. 
ORDER FRCM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l466BCOROR 

AUTHOR ••• E. S. KRASNCI> 

DIRECT IN~LIRIES TO •• 
DCNALD C. HOBBS 
CCMPUTER CE~TER 
I.JN IVERS !TY CF CALIF. 
BERKELEY 4, CALIF. 

ORDER RANKS A LIST UF N- WORD ARGUMENTS. THE PRESENT Vf::RS!Ch 
HAS 4 ENTRY POINTS CORRFSPOND!NG TC l.Z,3, CR 4 WORD ARGUMEhTS. 
THE ARGUMENTS CAN FORM EITHER THE ROWS OR COLUMNS OF ANY-
DIMENSIONEO ARRAY. THE ARGUMENTS CAN BE TREATED LOGICALLY /36 
BITS TC THE WORD/ OR ALGEBRAICALLY /EACH ~ORD IS A SIGNED 35 
BIT NUMBER/. IN THE LATTER CASE, IF THE ARGUMENTS ARE FLOATING 
PCINT NUMBERS, ALL WORDS IN THE MULTT-PRECISION ARGUl'ENT MUST Be 
NORMALIZED. THEY NEED NOT HAVE THE SAME SIGN, HOWEVER. ThE 
OUTPUT OF ORDER IS A LIST OF INDICES wHICH GIVES TH RANKED 
POSITION OF EACH ARGUMENT IN THE INPUT LIST. HE INCICES CAN bt 
USED AS SUBSCRIPTS TO PICK UP EITHER THE ARGLMENTS OR ASSOCIATED 
FUNCTIONS IN THEIR RANKED ORDER. THE AKuUMENT LIST IS NEVER 
RE-ARRANGED BY ORDER. ORDER CAN BE REASSE~BLED TO ALLOW FOR 
HIGHER PRECISION ARGUMENTS. SOURCE LANGUAGE - FAP. 

7090-llt67SIREAD SIREAD, REREAD 
AVAILABLE 2ND QUARTER 1963. 
ORDER FROI' PROGRAM DISTR!BLJTIC/\i CENTtR 
SPtCJFY File NUMBER 7C90-1467SIREAD 

AUTHOR ••• DR. O. GINGERICH 
Sl'J Tf"S'.JNIA~ ASTROP~Y', ICH rB<;FRVATGRY 
60 GARDEt. STREU 
CAMBRIDGE 38, MA'.>SACHUSETTS 
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CONTINUED FRCM PRIOR PAGE--

DIRECT INQUIRIES TO AUThOR 

FMS FORTRANS TAPE READING LIBRARY SUB1<CUTINE hAS BEEi'. MOCIF!tC 
TO ALLOW MULTIPLE SCANNING OF BCC INPUT DATA •ITH CIFFE«ENT 
FORMATS AND/OR LISTS. ThE COMPUTER PhYSICALLY READS IN THE 
INPUT RECORD CNLY ONCE. 

/TSH/ AND /TSHM/ HAVE BEEN ALTERED FRLI' THE ORIGINAL FMS FORTRAN 
LIBRARY VERSION SO THAT EVERY BCD RECORD READ FRCM TAPE will BE 
SAVED JN NON-ERASABLE STORAGE UNTIL THE NEXT SUCH RECORD IS 
READ. THUS ONLY THE LAST RtCORC READ WILL 8E AVAILABLE FOR 
RESCANNING. IF THE PRCGRAM DOES r.CT REQUIRE MULTIPLE SCANNING, 
RERcAD Will BE INDISTINGUISHABLE FROM H-E STANCARC /TSlc/ ANO 
/TSHM/ VERSICf'<S EXCEPT FOR THE SOMEWHAT GREATER STORAGE SPACE 
USED. AS MANY CALL RER!cA[ STATtMENTS AN[ A> MANY RESCANS OF Tf-E 
RECORD AS ARE DESIRED CAN BE EXECUTEC, BUT A CALL REREAD MUST 
PRECEDE Tl'E REn INPUT TAPE IN THE LOGICAL FLCw EACf- TIME A 
RESCAf'< IS DESIRED. IF ThE CALL RtRtAO IS BYPASSED, A REGULAR 
READ INPUT TAPE INPUT nlll OCCUR. SOURCE LANGUAGE - FAP. 

7090-l't68SIMAP LOADING MAP OF SUBROUTINE 
LOCATIONS ANO ENTRIES AT EXECUTION TIME 

AVAILABLE .ONO QUARTER 1963. 
ORDER FROM PROGRAI' CISTRIBUTICN CENTtR 
SPECIFY FILE NUMBER 7090-1468SIMAP 

AUTHOR ••• DR. C. G!lllGERICH 
SMITHSOIAN ASTROPHYSICAL OBSERVATORY 
60 GARDEN STREET 
C AMBR I OGE 38, MASS. 

DIRECT INQUIRIES TO AUThOR 

SIMILE MAPS THE LOCATIONS OF SUBROUTINES AND THEIR ENTRY POINTS 
AT FMS LOADING TIME. IT IS CESIGNED TO WORK IN CONJLNCTION 
WITH THE STANDAl<D FMS BSS LGADER. WHtN USED AS THE FIRST 
BINARY DECK OF A RUN, SUBSEQUENT SUBRCUTINES IN THE BINARY DECK, 
PLUS PRIOR COMPLICATIONS OR ASSEMBLIES, PLUS THE LIBRARY 
SUBROUTINES Will BE MAPPED AT THE BtGINNING OF ThE OUTPUT TAPE. 
Th IS ABSOLUTE FAP PROGRAM REQUIRES 100 LOCAT JONS FROM THE BSS 
PATCH SPACE OR BELOW 144 OCTAL. THEREFCRE ONLY THE SOURCE DECK 
IS PROVIDED SO THAT EACH INSTALLATION CAN PRCVIDE THE NECESSARY 
DRG CARDS FOR COMPATIBILITY WITH ITS SYSTEM. SOURCE LANGUAGE 
IS FAP. 

7090-14691GOECN IG OECIN - FLEXIBLE DECIMAL 
ANO ALPHABETIC INPUT ROUTINE FOR FORTRAN II 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-14691GDECN 

AUTHOR ••• M. F. MITCHELL 
U. K. A. E. A. 
RISLEY, WARRINGTON 
LANCASHIRE, ENGLAND 

DIRECT INQUIRIES TO AUTHOR 

THE ROUTINE ASSUMES THAT THi: INPUT TAPE HAS FORTRAN LOGICAL 
NUMBER S AND THE OUTPUT TAPC IS 6. ThESt CAN EASILY BE CHANGED. 
IT ASSUMES THAT THE INPUT TAPE CONTAINS BCD RECORDS, ANO H1E 
FIRST 72 CHARACTERS IN EACH RECORC ARt TO Bt REAC. ThE ROUT !NE 
READS NUMERIC ANC ALPHABETIC INFORMATION •ITHOUT THE USc OF 
FORMAT STATEMENTS. THERE ARE TWO MAlr. ENTRY POINTS- X EQUALS 
FLDEC /0/ SETS X EQUAL TO THE FLOATIN(, POINT VALUE OF ThE NEXT 
NUMBER I EQUALS INOEC IOI SETS I E<;UAL TO THE INTEGER ~ALUE CF 
THE NEXT NUMBER. THE FIRST USE OF FLDEC /OR INDEC/ CAUSES A 
TAPE RECORD TO BE RtAD, AND THE FIRST NUMBER ABSTRACTEC FROM 
IT. THE NEXT ENTRY WILL PICK UP THE r.EXT NUMBER, ANC SO ON. 
WHEN 72 CHARACTERS HAVE BEEN SCANNED, Tf'.E NEXT RECORD IS READ 
AUTOMATICALLY. NUMBERS ARE SEPARATED BY ONt: OR MORE BLANKS, 
ANO MUST NOT BE SPLIT BETWEfN TWO RECCRCS. MACh!NE LANGUAGc 
SAP-F. 

7090-l4701GSLOC JG SELOEC 
AVAILABLE 2NO QUARTER 1963. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-14701GSLDC 

AUTHCR ••• M. F. Ml TCHELL 
U. K. A. E. A. 
RISLEY, WARRINGTON 
LANCASHIRE, ENGLAND 

DIRECT IN~UIRIES TO AUTHOR 

TO ALLOW THE ROUTINE IGCEC!N TO READ RECCRO:, OF Al'.Y L~NSTr uP TC 
132 CHARACTERS, AND TO READ INFORMAlluN FROM MORE THAN ONE TAPE. 
REQUIRES IGDECIN. DECIN NORMALLY READS THE FIRST 72 Cf-ARACTl:RS 
OR RECORDS ON TAPE S, HOWEVtR CALL SELDEC /NT,N/ WILL CAUSE uECIN 
TO READ I TS RECORDS FROM TAPE NUMBER r.T AND TO ACCEPT RECORDS 
OF UP TO N CHARACTERS. IF ANY RECORD hAS LESS THAN N Cf-ARACTERS, 
SELDEC ~Ill PLACE AN END OF RECORD MARKER /THE CHARACTER 77 
CCTAL/ AFTER THE LAST CHARACTER, AND CECIN WILL REAC THE RECORD 
CORRECTLY. SELDEC CONTAINS THREE euFFERS AND will REMEMBER 
INFORMATION FROM UP TO ThREE TAPES. CALL StLUEC /NT,N/ READS THE 
NEXT RECORD INTO A BUFFER AND SETS DEC IN TO ACCEPT TH IS 
INFORMATION. CALL SELDEC /NT/ SETS DtCIN SO THAT IT CONTINUcS 
READING FROM A BUFFER THAT HAD ALREADY BEEN IN USE. CNE TYPICAL 
USE CF SELDEC 1<01.JLD BE WhEN STANDARD INPUT TAPE CONTAINS 
VARIOUS COOE-WCRDS WHICH ARE USEC TO INDICATE WHICH RECORDS 
OF A SUBSIDIARY TAPE SHOULC BE SCANNEC. 

7090-14711GINOX JG INDEX - TO COMPARE A WORD 
WITH A LIST OF WORDS 

AVAi LAB LE 2ND QUARTER 1963. 
ORDER FROM PROGRAM USTRIBUTICN CENTER 
SPECIFY FILE NUMBER 709G-l4711GINDX 

AUTHOR ••• M. F. MITCl'Ell 
U. K. A. E. A. 
RISLEY, WARRINGTON 
LANCASHIRE, 1:'.NGLANC 

CONT I NUED FRCM PR !OR CCLUMN--

DIRECT INQLIRIES TO AUTHOR 

CALL INDEX /J,X,19HABC•HW•THREE•/ETC/ I WILL COMPARE X 
AGAINST THE ITEMS SEPARATED BY A•. I I Will SET J EQUALS l IF X 
EQUALS 3HABC AND SC ON, J EQUALS 4 IF X EQUALS 6H /ETC/ J E~UALS 
S IF NO AGREEMENT IS FOU~C. THE LIST MAY BE OF ANY LENGTH AND 
MAY CONTAIN ANY NUMBER OF ITEMS. THIS ROUTINE CAN BE USED IN 
CONJUNCTION WITH THE ROUTINE IGDECIN. FOR EXAMPLE, W EQUALS 
FLDEC/3/, CALL INDEX /J,w,3HX•Y/, GO TO /1, 2, 3/, J, 1. CALL 
SUBX GO TO 3, 2. CALL SUBY, 3. CONTINUE, WILL GO TO THE ROUTINE 
SUBX IF THE LETTER X IS READ, SUBY IF Y IS READ, ANO STATEMENT 
3 IF NEITHER X OR Y IS READ. SOURCE LANGUAGE - SAP-F. 

7090-14 721 GCPCN CPYCHH - COPY AND MERGE 
CHAIN LINKS PRODUCED BY THE FORTRAN II SYSTEM. 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM CISTRIBUT!ON CENTER 
SPECIFY FILE NUMBER 7090-14721GCPCN 

AUTHCR ••• M. F. MITCHELL 
U.K.A.E.A. 
RISLEY, WARRINGTON 
LANCASHIRE, Er.GLAND 

DIRECT INQLIRIES TO AUTHOR 

ALLOWS ONE LINK TO BE RECOMPILED ANC MERGED ~ITH EXISTING 
LINKS. THE RDUTir.E HAS TWO ENTRY FOINTS AND 1, 2, 3 OR 4 
ARGUMENTS. IN NCRMAL USE A MASTER CrAIN TAPE, CONTAINING LINKS 
GENERATED CN SOME PREVIOUS MONITOR RUN, IS LOADED ON TAPE UNIT 
WITH FORTRAN NUMBER NT-. NEW LINKS, GENERATED DURING THE CURRENT 
MONITOR RUN Will BE ON TAPE NTA, •••• NTA, •••• MUST CORRESPOr.D TC 
PHYSICAL UNIT B2, B3 OR A4. NT MUST CORRESPCND TO A PHYSICAL 
UNIT WHICH IS NOT AL-4 OR Bl-4. CPYChN WILL LOOK AT /ICU/ TC 
CHECK THESE FACTS. CALL ROChN/NT,NTA, •• / WILL CAUSE THE ROLTl"E 
TO CCLLECT LINKS FROM NTA, •••• ANC PUT If-EM GN Bl. IT Will 
THEN COPY LINKS FROM NT INTO B2, B3 OR A4 AS APPROPRIATE, 
SUBSTITUTING THE VERSION FROM Bl IF A LABEL MATCHES. FINALLY 
ANY LINKS REMAINING ON Bl ARE COPIED, AND TAPE NT IS UNLOADED. 
CALL WRCHN/NT,NTA, •••• / COPIES LINKS FROM NTA, •• ONTO NT AND 
UNLOADS rH FOR FUTURE USE. TAPE NT SHOULD BE FILE PROTECTEC 
WHEN IT UNLOADS. IF AN ERROR OCCURS, A SU IT ABLE REMARK IS 
WRITTEN ON A3, AND SOMETIMES ON THE PRINTER. TAPE WRITING 
REDUNDANCIES RESULT IN THE BAD TAPE BEING UNLOADED. DPERATICN 
Will CONTINUE IF THE TAPE IS REPLACED. ANY CTHER FORM OF ERROR 
DURING RDCHN RESULTS IN PREMATURE TERMINATION OF THE JOB. ERRORS 
DURING nRCHN DO NOT TERMINATE THE JOB BUT ThE MASTER TAPE IS NOT 
wRITTEN. SOURCE LANGUAGE-SAP-F. 

7090-l4731GFIND JG FIND - FORMAT-FREE INPUT 
USING IGDECIN 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-14731GFIND 

AUTHOR ••• A. HASS! TT 
U. K. A. E. A. 
RISLEY, WARRINGTON 
LANCASHIRE, ENGLAND 

DIRECT INQUIRIES TG AUTHOR 

THE STANDARD VERSION OF /JOH/ IS ASSUMED, IN THAT THE CONTENTS 
OF LOCATION 2 ARE SAVEC IN LOCATION COMMON /-16S/. A STANDARD 
FORTRAN INPUT STATEMENT IS GIVEN BUT THE STANDARD FORTRAN FORMAT 
IS NOT USED, IT IS REPLACED BY A STATEMENT WHICH INDICATES 
WHETHER THE ITEM TO BE READ IS FLOATING POINT OR INTEGER OR 
ALPHANU'1ERIC MODE /F OR I OR A/. FOR EXAMPLE, TO REAC A SERIES 
OF INTEGER VARIABLES J, J, K. CALL FIND READ INPUT TAPE S, SOO, 
I, J, K SOO FORMAT /lHI/ THE NUMBERS ARE READ BY THE ROUTINE 
IGDECIN AND MAY BE PUNCHED ANYWHERE ON THE CARO. THE MODIFIED 
FORMAT STATEMENT CONSISTS OF NH FOLLOl<ED BY N CHARACTERS. ThESE 
CHARACTERS MAY BE F OR I OR A DR AN lf'<TEGtR. TO REAC THREE 
FLOATING POINT NUMBERS FOLLOWED BY AN INTEGER FOLLOWEC BY T•O 
FLOATING POINT NUMBERS, ONE MAY WRITE- -6HFFFIFF OR SH3Fl2F 
OR 6HF2Fl2F OR EVtN 3H3FI. THIS LAST FORM ILLUSTRATES ThE 
POINT ThA T WHEN THE END OF THE FORMAT IS REACHED THE ROUT !NE 
GOES BACK TO THE BEGINNING OF THE FORMAT. TO GIVE A MORE 
COMPLICATED EXAMPLE-- -CALL FIND READ INPUT TAPE S, SCl J, J, B, 
//A/M,N/, M EQlJALSl,!/, N EQUALSl,J/ SOl FORMAT /8H21AlOOOF/. 

7090-l476SCM3BB M-3 LINEAR AND SEPARABLE 

AVAi LABLE 2ND QUARTER 1963. 
CRDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1476SCM3BB 

AUTHORS •• R. O. MCKNIGHT 

DIR<CT INQUIRIES TO •• 
R. P. HARVEY 

R. P. HARVEY 

$TANGARO Oil COMPANY OF CALIFORNIA 
SAN FRANC I sec' CALIFORNIA 

M-3 IS A SYSTEM OF SINGLE PRECI SJON 7090 ROUTINES FOR SCLUTJON 
OF MATHEMATICAL /LINEAR AND SEPARABLE/ PROGRAMMING PROBLEMS. 
THE SYSTEM EMPLOYS THE REVISED SIMPLEX METrGO IN WH!Ch THE 
INVERSE IS MAINTAINED IN PRODUCT FORM. SOME: OF THE MORE 
IMPORTANT FEATURES ARE A SEPARABLE ALGORITHM WHICH PERMITS 
INCLUSION OF NON-LINEAR /POLYGONAL/ CCNSTRAINTS, A COMPOSITE 
ALGORITHM, MULTIPLE RIGHT HAND SIDES, MULTIPLE OBJECTIVES, At. 
UPPER BOUND ALGORITHM FOR VARIABLES UPPER BOUNDED AT l.JNITY, COST 
RANGING, FREE VARIABLES WHICH MAY TAKt VALUES OF EITHER SIGN, AND 
FROZEN VARIABLES WHICH MUST hAVE ZERC VALUE IN THE SOLUTION. 
M-3 RUNS IN THE FORTRAN MONITOR SYSTEM AND REQUIRES 32K CORE 
STORAGE, AN ON-LINE PRINTER, A CLOCK /OPTICNAL/, AND TWO DATA 
CHANNELS. THE PROCEDURE MAY USE UP TO 10 TAPES, Al-AS AND Bl-BS 
DEPENDING ON THE SIZE CF THE PROBLEM. PROBLEMS klTH UP TO 300 
ROkS ANG 299 SETS OF SPECIAL VARJAeLES MAY bE HANDLEG. THE 
LIMITATION ON THt: NUMBER OF VARIABlcS /NON-ARTIFICIAL~/ CANNCT 
BE STATED DEFINITELY AS CORE STORAGE IS ALLOCATED AT PROBLEM 
ASSEMBLY TIME, BUT FOR PRACTICAL PURPCSES 4000 CCULD BE TAKEN 
AS AN UPPER BOl.JNO. DATA IS REQUIREC IN SbAKE FORMAi. ROwS 
THEREFORE ARE l\GT NU"1BERED, BUT NAMED. THE COEFFICIENTS ANC 
RIGHT HANO SIDE CLEMENTS MUST BE WITHIN THE RANGE - 10,000 TO 

DPTICNAL PROGRAM MATERIAL - REQUESTOR MUST SUBMIT Q,•E REEL OF TAPE TC 
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CONTINUED FROM PRICR PAG~--
OBTAIN LISTINGS AND ONE REEL OF TAPE TC OBTAIN FCRTRAN SOURCE CARCS 
AND DOCUMENTATION WRITEUP. 

7090-1477TYELS2 LEAST SQUARES REGRESSION FIT 
TO SUM OF TWO EXPONENTIALS /FORTRAN II/ 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7G90-l477TYELS2 

AUTHCR ••• G. MEEK 

DIRECT INQUIRIES TO •• 
DR. B. H. WORSLEY 
I NS Tl TUTE OF COMPUTER SC I ENCE 
UNIVERSITY CF TORONTO 
TORCNTO, ONTARIO 
CANA CA 

GIVEN A SET OF N IRREGULARLY-SPACED VALUES OF AN INDEPENDENT 
VARIABLE X ANC N CORRESPONCING VALUES OF A DEPENDENT VARIABLE Y, 
THE PROGRAM GIVES A LEAST S~UARES REGRESSION FITTING OF Y TO THI: 
FUNCTICN 

F/X/ # AE-BX & CE-DX & K 
IT IS ASSUMED THAT K IS A KNOWN CONS I AN f. THE STANDARD 
DEVIATIONS OF EACH OF THE FITTED VALUES OF A, B, C, AND D ARE 
ALSO CALCULATED, AS WELL AS THE RATIO OF, AND DIFFERENCE BEHEEN, 
THE OBSERVED A"'D FITTED VALUES OF Y. A SCHEME FOR WEIGHTING THE 
OBSERVED YJ BY INTEGERS WJ IS PROVIDEC. MINIMUM 7090. OPERATtS 
UNDER FORTRAN 2 WITH MONITOR. A ROUTINE TO INVERT A MATRIX BY 
THE METHOD OF GAUSSIAN ELIMINATION IS BUILD-IN. USES LOG, EXP 
AND SQRT OF FORTRAN I I, VERSION 2. 

7090-1478TYPOLM COEFFICIENTS OF A REAL 
POLYNOMIAL FROM ITS ZEROS 

AVAILABLE 3RD QUARTER 1963. 
ORDER FRCM PROuRM CISTRIBUTION CENTER 
SPECIFY FILt NUMBER 7090-l478TYPOLM 

AUTHOR ••• DR. W. KAHAN 
INSTITUTE OF CO~PUTER SCIENCE 
UNIVERSITY OF TCRONTO 
TORONTO, ONTARIC 
CANADA 

DIRECT l~QUJRIES TO AUTHOR 

TC OBTAIN THE COEFFICIENTS A/l/ GF A REAL POLYNOMIAL GIVEN ITS 
ZEROS. IT IS UScFGL IN CHECKING THE RESULTS GIVEN BY POLYNOMIAL 
ROOT-FINDING ROUTINES. MINIMUM 7090. WRITTEN FOR FORTRAN II, 
VERSION 2. USES SUB-PROGRAMS /FIL/ AND /STH/ AS IN FORTRAN II, 
VERSION 2 AS wELL AS UNCLE AND XLOC. UNCLE IS THE NAME GF AN 
ARGUMENT-FREE SUBROUTINE WHICH INITIATES A SPECIAL POST-MORTEM 
PROCEDURE BUILT INTO THE TY INSTALLATION MONITOR SYSTEM. IT 
INITIATES KICK-OFF CF THE RUN UNGER CERTAIN CONOJTIDNS. USES 226 
CELLS /3428/ BESIDES THOSE USED BY ARGUMENTS ANO BY THE 
SUB-PROGRAMS LIS TED IN 3. ABOVE. 

7090-1479TYRNDG GAUSSIAN PSEUDO RANDOM 
NUMBER GENERA TOR 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRA~ UI STRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1479TYRNDG 

AUTHOR ••• UR. W. KAHAN 
I f\oSTI TUTE OF COMPUTER SCIEf\oCE 
UNIVERSITY CF TORONTO 
TORONTC, CNTARIO 
CANA CA 

DIRECT INQUIRIES TO AUTHOR 

TO GENERATE A SE~UENCE OF N PSEUDO-RANDOM NUMBERS Y l>ITH 
GAUSSIAN DISTRIBUTION, BEGINNING WITH A PRESCRIBED NUMBER X. 
MINIMUM 7091). FLOATING-POINT NUMBERS. USES SUB-PROGRAM RAND, 
INCLUDED WITH THE RNDG CARD DECKS, AND SUB-PROGRAMS COS, SI,,, LOG 
AND SQRT, ASSUMED PRESENT IN THE FORTRAN 11 VERSION 2 PACKAGE. 
USES 85 CELLS 11258/ IN ADDITION TO THE CELLS USED BY 
SUB-PROGRAMS LISTED IN 3. RAND IS THE 709/90 FAP VERSION OF SD 
#1181 /AN-G502/ AND USES 30 CELLS. THIS PROGRAM IS DISTINGUISHED 
FROM THE RECENT SHARE DISTRIBUTION /SlJ #1360/ WITH THE SAME 
PURPOSE BY THE FACT THAT THE USER OF RNOG NEED NOT BE EXPLICITLY 
AWARE THAT THE RANDOM NUMBERS ARE GENERATED IN PAIRS. 

7090-1480TYDLAP DOUBLE PRECISION PRODUCT 
ACCUMULATION Of SINGLE PRECISION REAL FLOATING POINT 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1480TYDLAP 

AUTHOR ••• DR. W. KAHA~ 

INSTITUTE CF COMPUTER SCIENCE 
UNI VE RSI TY OF TORONTO 
TCRCNTO, ONTARIC 
CANADA 

DIRECT IN~UIRIES TO AUTHOR 

TO ACCOMPLISH DOUBLE-PRECISION ACCUMULATICN OF PROOUCTS OF 
SINGLE-PRECISION NUMBERS IN A PSEUCO-ACCUMULATOR DLA. THE USE OF 
THE FIRST ENTRY-POINT DLAP LEADS TO THE ACCUMULATION OF THE NEo 
PRCDUCT w!TH THE EXISTING SUM IN CLA. THE USE OF THE OTHER 
ENTRY-POINT DLAS PLACES THE NEW PRODUCT DIRECTLY IN DLA. WRITTEN 
IN 709/90 FAP. USES REAL, FLOATING-PCINT NUl'.BERS. CAN BE USEC 
AS A SUB-PROGRA~ OF A FORTRAN PROGRAM, AND, AS SUCH, IS USEFUL IN 
CERTAIN MATRIX OPtRATIONS. NO OTHER SUB-PROGRAMS ARE USED. LSES 
23 CELLS /278/. 

7090-148 lTYQUAD ROMBERG QUADRATURE TO 
PRESCRIBED ACCURACY 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROI' PROGRAM CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-1481TYQUAD 

AUTHOR ••• C. F. DUN KL 

CONTINUEC FROM PRIOR COLUMN--

DIRECT l"'QUIRIES TO •• 
DR. o. KAHAi\ 
INSTITUTE OF COMPUTER SCIENCE 
UNIVERSITY OF TORONTC 
TCRCNTO, DNTARIC 
CANAOA 

A FORTRAN 2 FUNCTION USING FLOATING#POINT NUMBERS TO PERFORM 
THE INTEGRATION BETWEEN GIVEN LIMITS GF A FUNCTION DEFINED AS A 
FORTRAN FUNCTION OF ONE ARGUMENT. INTEGRATION IS IN 
EQUALLY#SPACED STEPS. ThE STEP SIZE IS DETERMINED AUTOMATICALLY 
BY A PROCESS WHICH ENSURES THAT THE PRESCRIBED ACCURACY IS 
ATTAINED. MINIMUM 7090. FORTRAN II, VERSION 2. FLCATING-POINT 
NUMBERS. USES 297 /4518/ CELLS BESIDES THOSE REQUIRED FOR 
ARGUMENTS AND THE SUB-PROGRAM FCN/X/. FCN /X/ IS A SUB-PRCGRAM 
TO BE wRITTEN BY THE PROGRAMMER DEFINING THE FUNCTION APPEARING 
IN THE INTEGRATION. 

7090-1482J5AMRNG GRAPH SCALE AND LIM IT FIND ER 
FORTRAN SOURCE LANGUAGE SUBROUTINE 

AVAi LABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM CISTRIBUTICN CENTER 
SPEC !FY FI LE NUMBER 7C9C-1482J5AMRN 

AUTHOR ••• JCSEPH E. SULLIVAN 
CODE 841 
DAVID TAYLOR MODEL BASIN 
WASHINGTON 7, O. C. 

DIRECT INQUIRIES TO AUTHOR 

AM RNGE, Gl\IEN A SET OF X/S, DETERMINES SUITABLE UPPER AND LOWER 
LIMITS FOR THE X-AXIS, THE NUMBER OF GRID LINES TO BE DRAWN, AND 
THE GRID LINES TO BE LABELED. AM RNGE MAY THUS BE ENTERED Tw!CE 
TO OBTAIN SUITABLE LIMITS AND SCALING FOR A TWO-DEMINSIONSL PLOT. 

7090-1~85PLCSS1 CUTTING STOCK I 
AVAILABLE 3RD QUARTER 1903. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC I FY FI LE NUMBER 7090-1485 PLC SS l 

AUTHOR ••• CAR CL S. WADE 
IBM CORP. 
T .J. WATSON RESEARCli CENTER 
BOX 218 
YORKTOWN HEIGHTS, NEW YORK 

DIRECT INQUIRIES TO AUTHOR 

CSSI SOLVES THE CUTTING STOCK OR TRIM PROBLE~ WH!Cf< IS THE 
PROBLEM OF FILLING, AT MINIMUM COST, GRCERS FOR WIDTHS OF 
MATERIAL WHICH ARE TO BE CUT FROM A SUPPLY OF GIVEN STOCK ~IDTHS 
EACH OF GIVEN CGST. CSSI EMPLOYS AN ALGORITHM DESCRIBED IN A 
PAPER ENTITLED, /A LINEAR PROGRAMMIN<, APPRGACH TO THE CUTTING 
STOCK PROBLEM/,- BY P. C. GILMORE ANO R. E. GOMORY- THE FIRST 
PART OF THE PAPER IS IN THE JOURNAL OF OPERATIONS RESEARCH, ~OL 
9, 1901, 849-859, AND THE SECOND PART IS IBM RESEARCH REPORT 949, 
JUNE, 1963. UNLIKE PREVIOUS PROGRAMS, CSSI COES NOT GENERATE AND 
STORE A LIBRARY OF COLUMNS. CSSI IS A FORTRAN CODE WRITTEN FOR 
IHt FORTRA" MOh!TOR SYSTEM c~ THE 70%/91t. IT WILL ACCEPT uP TG 
15 STOCK WIDTHS, EACH WITH SUPPLY LIMITS, AND UP TO 89 ORDERED 
WIDTHS. IT REQUIRES 32K CORE, THREE TAPES, ONE CHANNEL. WRITTEN 
IN FCRTRAN II. 

7090-1487WCUTIL UTILITY SYSTEM UNOER IBSYS 
AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM OISTRl8UTICN CENTER 
SPECIFY FILE NUMBER 7090-1487WCUTIL 

AuTHORS •• F. D. PITTS 

DIRECT INQUIRIES TO •• 
F. D. Pl TTS 

F. W. BAUER 

AERONAUTICAL SYSTEMS DIVISION 
WRIGHT-PATTERSON AFB, OHIO 

L. B. FALL 

THE UTILITY SYSTEM OPERATES AS A SUB-SYSTEM UNDER THE 7090/94 
IBSYS BASIC MONITOR. IT PROVIDES AN AUTOMATED CAPABILITY TO 
PERFORM SUCH OPERATIONS AS TAPE COPY, TAPE COMPARE, TAPE DUMP, 
ETC. ALL 1/0 IS ECECUTEC THROUGH IOEX. 

1090-1488NBSH•KL HANKEL FUNCTION OF COMPLEX 
ORDER AND ARGUMENT. 

AVAILABLE 3RD QUARTER 1903. 
ORDER FROM PROGRA~ Cl STRIBUT ION CENTER 
SPEC! FY FILE NUMBER 7090-1488NBSHNK 

AUTHOR ••• LESLIE A BERRY 
NATIONAL BUREAU OF STANDARDS 
BCULOER LABOR ATOR I ES 
BOULDER, COLORADO 

DIRECT INQUIRIES TO AUTHOR 

TO EVALUATE HENKEL FUNCTIONS HV/K//Z/ COMPLEX GREER, V, AND 
COMPLEX ARGUMENT, z. REQUIRES- SUl:!ROL TI NE HANK /PROGRA~ NBS 
HF13/ SUBROUTINE SERIES /PROGRAM NBS HSR/ SUBROUTINE SP /PROGRAM 
NBS SP/ FUNCTION GAMMA /PROGRAM NBS GAM/ COMPLEX PACKAGE /PROGRAM 
NBS ZPK/ USES ASYMPTOTIC FORMS. MACHINE LANGUAGE FORTRAN II. 

7090-1489NBSHF13 HANKEL FUNCTION FOR ORDER 
1/0 AND 2/3, COMPLEX ARGUMENT. 

AVAILABLE 3RD QUARTER 1903. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1489NBSHF l 

AUTHOR ••• LESLIE A. BERRY 
NATIONAL BUREAU OF STANDARCS 
BOULDER LABORATORIES 
BOULDER, COLORADO 
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DIRECT INQUIRIES TO AUTHOR 

TO EVALUATE THE HANKEL FUNCTIONS. REQUIRES- SUBROUTINE SERIES 
/PROGRAM NBS HSR/ SUB.ROUTINE SP /PROGRAM NBS SP/ FUNCTION GAMMA 
/PROGRAM NBS GAM/ COMPLEX PACKAGE /PROGRAM NBS ZPK/ METHOD- FGR 
SMALL Ill. FORTRAN 11. 

7090-H90NBSHSR SERIES EVALUATION FOR HANKEL 
FUNCTION SUBROUTINES 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC! FY FILE NUMBER 7090-1490NBSHSR 

AUTHOR ••• LESLIE A. BERRY 
NATIONAL BUREAU Of STANDARDS 
BOULDER LABCRATORIES 
BOULDER, COLORADO 

DIRECT INQUIRIES TO AUTHOR 

REQUIRES SUBROUTINE ZMPY Of COMPLEX PACKAGE, NBS ZPK. LSAGE­
CALL .SERIES /A, B, v, s, Y/ X & IYISV /A&IB/. 7090 FORTRAN 11 

7090-l•HlNBSSP EVALUATES ASYllPTOTIC SERIES 
FOR NBS Hfll 

AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1491NBSSP 

AUTHOR ••• LESLIE A. BERRY 
NATIONAL BUREAU Of STANDARDS 
BOULDER LABORATORIES 
BGULDER, COLORADO 

DIRECT INQUIRIES TO AUTHOR 

EVALUATES ASYMPTOTIC SERIES. TV/Z/ WRITTEN IN NBS HF13 AS 
EXPLAINED IN WRITE-UP FOR NBS HF13. REQUIRES THE COMPLEX PACKAGE 
NBS ZPK ANO FUNCTION GAMMA, NBS GAM. EVALUATES SERIES. IF 
NECESSARY MULTIPLIES LAST TERM USED BY CONVERGENCE FACTOR. SEE 
NBS HF13.7090 FORTRAN II. 

7090-H93NBSZPK NBS ZPK COMPLEX ARITHMETIC 
PACKAGE 

AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM [)I STRIBUT JON CENTER 
SPEC I FY FI LE NUMBER 7090- l493NB SZP K 

AUTHOR ••• LESLIE A. BERRY 
NA Tl ONAL BUREAU OF ST AN CARDS 
BOULDER LABORATORIES 
BOULDER, COLORADO 

DIRECT INQUIRIES TO AUTHOR 

MULTIPLIES AND DIVIDES TWO CCMPLEX NUMBERS, FINDS THE SCUARE 
ROOT, SINE, EXPONENTIAL, OR POLAR FORM OF COMPLEX NUMBER. 7090 
FOR TRAN 11 

7090--H9~CKOllO llULTIPLY-PllECISE ROUTINE 
AVAi LAB LE 3RD QUARTER 196 3. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l't9'oBCKOMO 

AUTHOR ••• ELEANOR S. KRASNOW 

DIRECT INQUIRIES TO •• 
OCNALD C. HOBBS 
COMPUTER CENTER 
UNIVERSITY OF CALIFORNIA 
201 CAMBELL HALL 
BERKELEY 4, CALIFORNIA 

THE PRINCIPAL USE GF n1s SUEROUTINE IS TO EVALUATE RATIOS CF 
PRODUCTS OF POWERS OF FACTORIALS MAINTAINING PERFECT INTEGER 
ACCURACY THROUGHOUT. THE ANSWER IS RETURNED IN 2 FORMS- /l/ A 
RATIONAL CONSISTING OF AN ORDERED PAIR OF MULTIPLE PRECISION FULL 
WORD INTEGERS, ANO /2/ A VECTOR OF THE ORDERED EXPONENTS OF THE 
PRIMES IN THE PRIME DECOMPOSITION OF THE RATIONAL. 
SOURCE LANGUAGE- FAP 7090 

7090-l't95UMMPL T GENERAL PURPOSE PLOTT ING 
SUBROUTINE 

AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM CISTRIBUTICN CE"ITER 
SPECIFY FILE NUMBER 7090-1"95UMMPL T 

AU THO RS •• BR I CE CARNAHAN LARRY EVANS 

DIRECT INQUIRIES TO •• 
BR I CE CARNAHAN 
UNIVERSITY OF MICHIGAN 
CCMPUTING CENTER 
ANN ARBOR, MICHIGAN 

RAPID MACHINE PLOTTING OF NUMERIC INFORMATION FOR USE WITH 
FORTRAN, FAP, OR MAD CALLING PROGRAMS. THE RESULTING GRAPH JS 
COPIED ONTO ANY DECIMAL OUTPUT TAPE FOR sueSEQUENT OFF-LINE 
/OR SIMULATED CFF-LJNE/ PRINTING OR PlJNCHING. ThE SUBROUTlr.E HAS 
FOUR MAIN ENTRIES l<HICH PERFORM THE FOLLOWING FUNCTIONS. PLOT 1 
SETS UP THE DESIRED GRID CONFIGURATION AND THE TCTAL WIDTH 
/LIMITED TO PAGE OR CARD WIDTH/ AND LENGTH /UNLIMITEC/ OF THE 
GRAPH IMAGE. IT ALSO OETERMJNES Tt;E LOCATION OF THE DECIMAL 
POINTS AND THE MULTIPLYING SCALE FACTORS /POWERS OF TEN/ FOR ThE 
ABSCISSA ANO ORDINATE VALUES WHICH MAY BE PRJNTEC AT THE GRID, 
PLOT 2 PREPARES THE GRID, EXAMINES THE MAXIMUM AND MJNIMlJM VALUES 
OF THE ABSCISSA AND ORO INAT E AND ESTABLISHES INTERNALLY A FCRMlJLA 
FOR COl'PUTJNG THE LOCATION IN THE IMAGE REGION CORRESPDNCING TO 
ANY POINT. 

7090-1~96BCNEXP FORTRAN FUNCTION FOR 
OBTAINING PRIMES 

AVAILABLE 3RD QUARTER 1963. 
ORCER FROM PROGRAM OJSTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-149bBCNEXP 

AUTHOR ••• GERALD D. JOHNSON 

DIRECT INQUIRIES TO •• 
DCNALD C. HCBES 
UNIVERSITY CF CALIFORNIA COMPUTER CENTER 
201 CAMPBELL HALL 
BERKELEY 4, CALIFORNIA 

THIS 7090 SUBROUTINE COMPUTES THE NEXT PRIM!C GREATER TlcAN THE 
ABSOLUTE VALUE OF A GIVEN INTEGICR I WHERE /I/ IS EIHER A FORTRAN 
11 DECREMENT INTEGER LESS THAN 217 OR A FCRTRAN IV FULL WORD 
INTEGER LESS 235. LANGUAGE FAP-F 

7090-l'o97BEMAT2 MATRIX PACKAGE FOR USE WITH 
IBll FORTRAN MONITOR 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DI STRI BUT JON CENTER 
SPECIFY FI LE NUMBER 7090-1497BEMAT2 

AUTHORS •• H.M. GLADNEY MRS. C. M. KIMME 

DIRECT INQUIRIES TO •• 
MRS. C. M. KIMME 
BELL TELEPHONE LABO RA TOR JES 
MURRAY HILL, NEW JERSEY 

BE MAT2 JS A SET OF SUBPROGRAMS TO BE USEC WITH A FORTRAN 
CALLING PROGRAM ON AN IBM 7090 COMPUTER USING THE IB FORTRAN 
MONITOR. THE PACKAGE CONTAINS SUBROUTINES TO AOC, SUBTRACT, 
SCALAR MULTIPLY, MATRIX MULTIPLY, INVERT, TRANSPOSE, MOVE, CHANGE 
THE SIGNS OF, SOLVE FOR THE TRACE AND DETERMINANT OF REAL 
MATRICES. ALSO INCLUDED ARE SUBPROGRAMS FOR SOLVING SIMULTANEOUS 
LINEAR EQUATIONS AND FOR STORING THt IDENTITY OF NULL MATRIX. 
EIGENVALUES AND EIGENVECTORS CAN BE 'OBTAINED FOR REAL SYMMETRIC 
MATRICES. FEATURES OF THE PACKAGE ARE A VARIABLE DIMENSION TABLE 
GENERATOR ANO PROVISION FOR INTERNAL DOUBLE PRECISION ARITHMETIC 
JN SOME OF THE SUBPROGRAMS. LANGUAGE- FAP. 

7090--1"991BMEXP3 FORTRAll II LIBRARY 
FUNCTIOll-EXP 3 

AVAi LABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-14991BMEXP 

AUTHORS •• MR. RICHARD V. BERGSTRESSER 
IBM CORPORATION 
401 GRANO AVENUE 
OAKLAND, CALIFORNIA 

OIRECT INQUIRIES TO AUTHOR 

THIS IS AN IMPROVED VERSION OF 709/7090 FORTRAN II LIBRARY 
FUNCTION WHICH PERFORMS EXPONENTIATICN OF FLOATING POINT BASE 
RAISED TO A FLOATING POINT POWER. BY USING 709/7090 FORTRAr. 11 
LIBRARY FUNCTIONS EXP AND LOG INSTEAD OF INTERNALLY WRITTEN 
FUNCTION, EXP /3 /REVISED/ GAINS A 15:!: IMPROVEMENT IN SPEED, 
SLIGHT IMPROVEMENT JN ACCURACY AND A REDUCTION OF 98 CELLS OF 
CORE STORAGE. MOST RECENT VERSIONS OF EXP AND LCG SHOULD BE 
MAINTAINED IN SYSTEMS LIBRARY BEFORE ADDING EXP /3. MINIMUM 
MACHINE CONFIGURATION. SOURCE LANGUAGE JS FAP. MAY ALSO BE USED 
ON THE 709. 

7090-1500SD9137 EQUATION OF STATE 3 /1 
COMPONENT/ 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1500SD9137 

AUTHORS •• o. REDLICH 

DIRECT INQUIRIES TO •• 
A. K. DUNLOP 

A. K. DUNLOP 

SHELL OE\IELOPMENT CO 
EMERY\/ ILLE• CALIF. 

TO COMPUTE COMPRESSIBILITY FACTORS AND FUGACITY COEFFICIENTS OF 
A GAS FOR A SET/S/ OF TEMPERATURES ANL PRESSURES, KNOWING ThE 
CRITICAL TEMPERATURE ANO PRESSURE ANC THE ACENTRJC FACTOR, •• OF 
K. S. PITZER ET AL. A/ 
RESTRICTIONS 
A/ NO MACHINE COMPONENTS BEYOND THOSE NECESSARY FOR THE FORTRAN 
MONITOR ARE REQUIRED. 
B/ NC OTHER PRCGRAMS ARE REQUIRED- Tiet BINARY DECK CONTAINS All 
NON-LIBRARY ROUTINES NEECEC. 
Cl ANY NUMBER OF PRESSURE-TEMPERATURE SCHEDULES FOR ANY NUMBER 
OF SUBSTANCES MAY BE CALCULATED- 1-99 TEMPERATURES ANO 1-99 
PRESSURES MAY BE CONTAINED IN A SINGLE SCHEDULE-THE TEMPERATURES 
ARE SEPARATED BY ANY CONSTANT INCREMENT AND THE PRESSURES EITHER 
GENERATED SIMILARLY, OR IN A Ir 2, 5, 10, ETC., RATIO SEQUENCE. 
SOURCE LANGUAGE-FORTRAN 2 

7090--1501S09138 EQUATIOll OF STATE l 
/lllXTURES/ 

AVAi LABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM CJ STRJBUTION CrnTER 
SPECIFY FILE NUMBER 7090-1501S09138 

AUTHORS •• O REDLICH 

DIRECT INQUIRIES TO •• 
A. K. DUNLOP 

A. K. Ol;NLOP 

SHE LL DEii EL OP MEN T CO 
EMERYlllLLE, CALIF. 

TO COMPUTE COMPRESS I Bl LI TY FACT ORS AND FUGACITY COE FF JC JEN TS OF 
COMPCNENTS JN GAS MIXTURES FOR A SET/SI OF TEMPERATURES, 
PRESSURES, AND CCMPOSITIONS, KNOWING THE CRITICAL TEMPERATURE AND 
PRESSURE ANO THE ACENTRIC FACTOR, w, OF K. S. Pl TZER ET AL., 
A/ OF EACH OF THE COMPONENTS. THE ust CF INlERACTION 
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COEFFICIENTS IS PROVIDED FOR. 
RESTRICTIONS 
A/ NC MACHINE CO~PCNENTS BEYOND THOSE NECESSARY FOR ThE FOR TRAN 
MON! TOR ARE REQUIRED. 
B/ NO OTHER PRCGRAHS ARE REQUIRED- THE: BINARY DECK CONTAINS ALL 
NON-LIBRARY ROUT INES NEECED. 
Cl ANY NUMBER Of PRESSURE-TEMPERATURE SCHEDULES FOR ANY NUMBER 
OF MIXTURES /CCNTAINING UP TO 7 COMPO,.,ENTS/ MAY BE CALCULAHC-
1-99 TEMPERAUTRES AND 1-99 PRESSURES l<AY BE CONTAINED IN A SINGLE 
T-P SCHEDULE AND 1-99 MIXTURES HAY BE STIPULATED FOR A GIVEN 
LISTING OF COMPONENTS. THE TEMPERATURES ARE SEPARATED BY AhY 
CONSTANT /IN A GIVEN SCHEDULE/ INCREHl:NT AND THE PRESSURES ARE 
EITHER GENERATED SIMILARLY, OR IN A 1, 2, 5, 10, ETC., RATJC 
SEQUENCE. THE COMPOSITION FOR EACH MIXTURE IS STIPULATED GI'< A 
SEPARATE CARD. SOURCE LANGUAGE-FORTRAN 2 

7090-1502TYFRNF ROUND FLOATING ARITHMETIC IN 
FORTRAN II 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PRCGRAM DISTRIBUTJCN CENTER 
SPEC I FY FI LE NUMBER 7090-l 502TYFRNF 

AU TH CR ••• DR. W. KAHAN 
INSTITUTE OF COMPUTER SCIENCE 
UNI VERSJ TY OF TORONTO 
TCRGNTO, CANADA 

DIRECT INQUIRIES TO AUTHCR 

CORRECTLY TO ROUND FLOATING ADDITIONS, SUBTRACTIONS AND 
MULTIPLICATIONS, WHICH MOULD OTHERlllSE BE TRUNCATED, JN FORTRAI'< 
II PROGRAMS. 
1. WRITTEN II'< 709/90 FAP. 
2. OPERATES ON REAL, FLGATING-POINT NUMBERS. 
3. TG BE USED AS A FUNCTION JN A FCRTRAN PROGRAM. 
4. NC OTHER SUE-PROGRAMS ARE USED. 
5. uSES 24 CELLS /30 SUE 8/. 

7090-l503TYSQR8 I MP ROVED SQUARE-ROOT FOR 
FORTRAN II 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM CISTRIBUTION CE:NTER 
SPECIFY FILE NUMBER 7090-1503TYSQR8 

AUTHOR ••• M. KAHAN 
INSTITUTE OF COMPUTER SCIENCE 
UNIVERSITY CF TORONTO 
TORONTC, CANACA 

DIRECT INQUIRIES TO AUTHOR 

TO CALCULATE THE SQUARE ROOT OF A FLOATING POINT NUMBER. 
1. WRITTEN IN 709/90 FAP. 
z. USES REAL, FLOATING-PCJNT NUMBERS. 
3. INTENDED AS A SUBSTITUTE FOR THE FCRTRAN II SYSTEM/S SQRTF. 
4. NC OTHER SUB-PROGRAMS ARE US ED. 
5. USES 45 CELLS /55 TO THE POWER OF b/ PLUS ERASABLE COl'MCI> 
77774-6. 

7090-1501tTYMXHN COMBINED MAXIMIZING, 
MINIMIZING OPERATIONS 

AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRA" DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1504TYMXMN 

AUTHOR ••• W. KAHAN 
INSTITUTE OF COMPUTER SCIENCE 
UN IVERS ITV CF TORONTO 
TORCNTO, CANACA 

DIRECT 1r,QUIRIES TO AUTHCR 

TO FINO QUICKLY THE ALGEBRAICALLY OR ABSOLUTELY LARGEST OR 
SMALLEST OF /A SUBSET OF/ THE ELEMENTS CF A FLOATING POINT ARRAY 
Z OR A FIXED POINT ARRAY I. 
1. WRITTEN IN 709/90 FAP. 
2. USES EITHER FIXED POINT OR REAL FLOATING-POINT NUMBERS. 
3. CAN BE USED AS A FUNC TI CN IN A FOR TRAN PROGRAM. 
4. USE:S NC OTHER SUBPRCGRAHS. 
5. USES 44 CELLS /54 TC THE POWER CF 8/. 

7090-1506RSGAS1 GENERALI ZED ASSEMBLY SY STEM 
AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRA" DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1506RSGAS1 

AUTHOR ••• G. H. ME:ALY 
29 LORI STREET 
PCUGHKEEPSIE, NEW YORK 

D!Rt:CT INQUJRltS TO AUTHOR 

GAS IS AN EXPERIMENTAL ASSEMBLY SYSTEM, IMPLEMENTED FOR THI: IBM 
7090 AND OPERATING AS AN SOS OBJECT PRCGRAH. IT MAY EASILY BE 
CONVERTED TO OPERATt MITH NON-SOS INPUT-OUTPUT ROUTINES. IF. 
FULLY IMPLEMENTED, GAS WOULD HAVE THE FOLLOwlNG FEATURES-
!. MACRO FACILITIES AT LEAST AS POWERFUL AS THOSE IN BE FAP. 
2. LIBRARY ITEMS SUBJECT TO PARAMETER SUBSTITUTICN ON CALL. 
3. CCMPRESSEO DECK AND SYMBOLIC MCDJFICATICN FACILITIES VIA 
ALTER. 
4. ABILITY TO USE GAS AT EXECUTION TIME. 
5. ABILITY TO MODIFY GAS OVER PART OF AN ASSEMBLY. 
6. DECK COMBINATION BASED ON USE OF NESTED SETS CF LOCAL SYl'BGL~. 
INTERNALLY, GAS USES A TEXT ENCODING SCHEME SIMILAR TO THAT CF 
SCAT, CI, AND MAP. 

7090-1507LFAT62 U.S. STANOARO ATMOSPHERE, 
1962 

AVAILABLE 3RD QUARlt:R 1963. 
ORDER FROI' PRCGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-1507LFAT62 

ALTHOR ••• LILLIAN R BOl>EY 
NASA-LAr,GLEY RE: St ARCH CENT ER 

CONT INUEO FROM PRIOR CCLUMN-­
LANGLEY STATION 
HA~.PTCN, VIRGINIA 

DIRECT IN(JU!RIES TO AUTHCR 

FORTRAN II SUBRC:UTINE TO APPROXIMATE THE U.S. STANDARD 
ATMOSPHERE, 1962 COMPUTES CENSI TY IN SLUGS/FT. MORE THAN 3, 
PRESSURE: IN LBS/FT MORE THAN 2, TEMPERATURES IN DEGREES KELVIN, 
AND THE VELOCITY OF SOUl'<O IN FT/SEC AT ANY GEOMETRIC ALTITUDE, z, 
IN THE RANGE-16,500 FT LESS THAN Z LESS THAN 2.320,000 FEET. 
THE FOLLOWING ADCITIONAL SUBROUTINES ARE REQUIRED ON ThE UStR/S 
FCRTRAN LIBRARY TAPE- /DFAD/, /OFSB/, /DFMP/, /DFDP/, CSIN, 
DCOS, CLOG, S!;;RT, LOG, EXP. 
RANGE- FOR ALTITUDES BELOW-16,500 FEET THE VALUES OF DENSITY, 
PRESSURE, TEMPERATURE, AND VELOCITY OF SOUND ARE NOT VALID. THE 
CONCEPT OF THE VELOCITY OF SCUND IN THE ATMOSPHERE BECOMES 
ESSENTIALLY MEANINGLESS AT Al TITUDES IN EXCESS OF 300,COO FEET. 
TO POINT OUT THIS LIMITATION, THE VELOCITY OF SOUNC AT ALTITLOES 
ABOVE 30<l,OOO FEET IS SET EQUAL TO THE VELOCITY OF SOUND AT 
300,000 FEET. FOR ALTITUDES ABOVE 2,320,0CO FEET DENSITY, 
PRESSURE AND TEMPERATURE ARE SET EQUAL TO ThEIR RESPECTIVE VALUES 
AT 2,320,000 FEET. SGURCE LANGUAGE-FCRTRAN II. 

7090-15080RWOST GENERALIZED INTERNAL SORT 
AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRA~ CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-15080RMDST 

AUTHOR ••• E.B. CARTtR, JR. 
UNION CARBJCE NUCLEAR CO 
OAK RIDGE, TENNESSEE 

OIRtC T INQUIRIES TO AUTHOR 

THIS WRITE-UP CESCRIBES GNLY THE MODIFICATIONS HADE TC WO-SORT 
/SOA-1249/ TO MAKE IT CPERATE WITHIN THE IB-JOB MONITOR SYSTEM. 
USERS OF THIS ROUTINE SHOULD CONSULT THE ORIGINAL WRITE-UP FGR 
ADDITIONAL INFORl'ATION. CR WOST MAY Bt CALLEO FROM CBL, FTN, OR 
MAP PRCGRAMS. 
DECK NAME-
Er, TRY POINTS-

CRMDST 
SOR TAC 
SOR TDC 

CONTROL SECTIONS- SORTAB 

SORT AL 

VIRTUAL NAMl:S- .FXEM. 

SYSL CC 

THE LENGTH IS 392 /610/• WORDS 
IS USED TO oORT IN ASCENDING SEQUENCE 
IS USED TO SORT IN DESCENDING SEQUENCE 
THIS SECTION CONTAINS THE ERA,ABLE 
STORAGE AREAS ATAB AND BTAB. AS 
DISTRIBUHO THIS SECTION IS llS / 167/ 
oCRDS LONG. 
Th!S SECTICI'< CCNTAINS COOING USEO FOR 
PROCESSHG ALGEBRAIC SCRTS. IF 
ALGEBRAIC SGRTS ARE NCT RECUIREO A 
$OMIT CARD MAY BE USED TO SAVE 32 /40/ 
LCCAT IONS. 
CALLING Sl:QUENCE ERRORS IN fhE ORIGl'<Al 
PROGRAM GAV< A NCRl'Al RETURN MITHCUT 

SORTING. ThlS HAS BEEN CHANGED TO CALL 
.FXEH. /#l2't9/. ALSO, THIS CALL IS 
TAKEN IF AN ALl.EBRAIC SORT IS REQLESTEC 
ANO CONTROL SECTION SORTAL HAS BEEN 
C~ITTtC. A RETlJRN AFTER T~IS CALL 
RtTURNS TO THE PROGRAM THAT CALLEO OR 
WOST WITHCUT SORTING THE CATA. 
USIJAL USE. 

THE CALLING STAHMENTS FOR CR WOST ARt THE SAME AS GIVEN FOR "D 
SORT. THE CHANGES MADE INVOLVE THE INTERPRl:TATION OF THE ITEMS 
IN THE CALLING SEQUENCE TO CORRESPCNC 1"1 TH THE FCRWARC STORING OF 
ARRAYS AS USEO IN CBL ANO FTN. A PRE,T OECK IS AVAILAeLE FCR 
REASSiMBLY. THE ASSEl'BLY PARAMETERS MAXA AND MAXS MENTICNED ON 
PAGE 4 OF THE l<O SORT WRITE-UP ARE: CEFINEO ON CARDS 2 ANO 3 
RESPECT IVE l Y. 

1090-1512DFDKOO DKOO-ONE CARD ON-LINE LOADER 
FOR ROlll BINARY CARDS 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 709C-1512DFOKOO 

AUTHOR ••• P.A. JACOBY 
DOUG LAS Al RC RAFT CO., I NC. /OF/ 
MISSILE & SPACE SYSTEMS DIVISICN, CEPT. A-273 
3000 OCEAN PARK BLVC. 
SANTA MONICA, CALIF. 

DIRECT INQUIRIES TO AUTHOR 

ONE CARL ON-LINE LOADER FOR ABSOLUTE RGM BINARY LARCS. ABSOLUTE 
ROM BINARY CARDS TC BE LOADED MUST HAVE THE LOCATION IN ROW s, 
COLUMNS 22-37., THE WORD COUNT IN ROW 9, COLUMNS 14-18., AND THt 
CHECKSUM IN ROI! 9, COLUMNS 37-72. THl:SE CARCS HAY BE PRODUCED BY 
A RO" ABSOLUTE FAP ASSEMBLY. THE TRANSFER CARD GF THE DECK TO BE 
LOACEO MUST BE REMOVED AND REPLACEC BY ONE HAVING A TRANSFER 
INSTRUCTION II'< RCW 9, COLUMNS 37-54, AND THE TRANSFER LOCATION IN 
ROW 9, COLUMNS 58-72. THESt SHOULD Bl: THE ONLY PUNCHES ON THE 
CARD. 

7090-15 l3DFOK01 OKOl-DUMP 0 I SK TRACKS 
AVAILABLE 3RD CUARHR 1963. 
ORDER FRCM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1513DFCK01 

AUTHOR ••• P.A. JACOBY 
OOUGLAS AIRCRAFT CO., INC. 
MISSILE & SPACE SYSTEMS DIVISIGN, DEPT. A-273 
30u0 OCEAN PARK BLVD 
SANTA MCNI CA, CALIF. 

DIRECT INQUIRIES TO AUTHOR 

ON-LINE PROGRA~ TG REAC CISK TRACKS SPECIFkO BY CONTROL CARLS 
Al'<C PLACE 0~ PRINT I A Pt IN Ar, GCI Al LlL~P F (K~A T. USES 1301 LI SK. 
USES LOADER PROGRAM OKCO, AND HUST CCNFCRM TC ITS REQUIREMENTS. 
ThE CECK IS LOADED CN-LINE, PRECECEC bY HE CKC[c LOADER /C~ CARC/ 
FOLLOWED BV CONTROL CAROS-CNE FOR EACH TRACK TD BE DUMPEC. 
INFORMATI GN IS READ FRCM THE DI SK IN FULL TRACK MODE ANO PLACED 
ON TAPE FOR OFF-ll~E PRINTOUT. MAY Bt USED 01~ THE 7094 ALSO. 
S CUl'.C E LANGUAGE-FA P 
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7090-1516MIERR1 DOUBLE-PRECISION PROBABILITY 
INTEGRALS 

AVAILABLE 3RO QUARTER 1963. 
ORCER FROM PROGRAM CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-l516MIERRl 

AUTHORS •• MR. KENNETH B. LARSCN 
ROOM 4-017 
MASSACHUSETTS INSTITUTE OF TECHNOLCGY 
CAMBRIDGE 39, MASSACHUSETTS 

DIRECT INQUIRIES TO AUTHOR 

FOR AN ARGUMENT X, EVALUATES ERROR FU11CTION ERE/X/ ANC ERROR­
FUNCTICN COMPLEMENT EREC/C/ TO 15-16 SIGNIFICANT DIGITS, AND 
INTEGRATED ERRCR-FUNCTION COMPLEMENT IERIC/X/ TO 13-16 
SIGNIFICANT DIGITS, DEPENDING ON VALUt OF X WI THIN RANG~ 0 TO 10. 
REQUIRES 2539 LOCATIONS, 0 COMMON. TIMING IS 67 MILLISECONOS 
MAXI MUM. 

7090-1521ERLPOA LINEAR PROGRAMMING OUTPUT 
ANALYZER 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1521ERLPOA 

AUTHORS •• L.J. LARSEN MISS J. B. SMEAL 

DIRECT INQUIRIES TO •• 
L.J. LARSEN 
ESSO RESEARCh & ENGINEERING CO. 
P.O. BOX 209 
MADISON, NEW JERSEY 

TO GENERATE A REPORT FROM THE OUTPUT OF THE CEIR LP/90 LINEAR 
PRCGRAMMING SYSTEM, SHARE DISTRIBUTION NO. 1300. THIJS, THE 
PROGRAM PROVIDES A SOLUTION TO ONE OF THE MAJOR OBSTACLES 
ENCOUNTERED IN LARGE LINEAR PROGRAMMING APPLICATIONS. THIS 
PROBLEM IS ONE OF RAPICLY TRANSFORM!Nl. THE LARGE VOLUME OF 
RESULTS THAT ACCOMPANY THE SOLUTION OF TYPICAL PROBLEMS TO A FORM 
THAT IS SUITABLE FOR DETAILED ANALYSI~ OR MANAGEMENT REVIEM. 
A. MACHINE ·COMPONENTS RECUIREO WHEN U~ING ANALYZER 32K 7090, 3 
TAPES CN CHANNEL A, 3 TAPES ON CHANNEL Br ON-LINE PRINTER A1'0 
CARO READER. 
B. ER LPOA IS DESIGNED TO BE INCLUDED AS PART OF THE CEIR LP/90 
LINEAR PROGRAMMING SYSTEM. MINOR MODIFICATIONS ARE REQUIRED TO 
THE CEIR SYSTEM. 
C. REFER TO THE 7090 LINEAR PROGRAlotMING OUTPUT ANALYZER 
REFERENCE MANUAL FOR THE INPUT/OUTPUT FORMAT ANO OTHER 
REQUIREMENTS. 
O. IN ORDER TO USE THE PUNCh OPTICN, THE BCD OUTPUT FROM ER LPOA 
MUST BE PRINTED CN A 1401 USING A SPECIAL 1401 PRGGRAM. SUCH A 
PROGRAM IS THE ER SIMULATNECUS READ, PRINT, ANO PUNCH PRCGRAM, 
WHICH IS BEING RELEASEC TO SHARE. 
MACHI NE LANGUAGE-SCAT 

RHUESTOR MUST SUBMIT ONE TAPE TO OBTAIN BASIC PROGRAM MATERIAL 
CONSISTING OF SYMBOLIC CARDS FOR COMPILE RUN A AND CCMPILE RUN B AND 
SAMPLE PROBLEM DATA ANO AGENDUM. 

7090-1522NBSERFI INVERSE ERROR FUNCTION 
AVAILABLE 3RD QUARTER 1963. 
ORDER FRCM PROGRA~ Cl STRIBUT ION CENTER 
SPECIFY FILE NUMBER 7090-1522NBScRF 

AUTHORS •• NEALL STRANC GARNEY HARDY 

DIRECT INQUIRIES TO •• 
NEALL STRAND 
NATIONAL BUREAU OF S TANDAROS 
BOULDER LABORATORIES 
BCULOER COLORADO 

THIS SUBROUTINE COMPUTES THE INVERSE ERROR FUNCTION I. E. GIV<N 
Y IN THE EQUATION. RESTRICTIONS- THIS SUBROUTINE USES THE 
SUBROUTINE ERR169/SHARE IDENTIFICATION C3LAFERR1/ TO CALCULATE 
THE ERROR FUNCTION. 

7090-1523NBSTAU ROOTS OF RICATTIDIFF 
EQUATIONS 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-l523NBSTAU 

AUTHORS •• MR. JOHN D. HARPER, JR. 
NATIONAL BUREAU OF STANCARDS 
BCULDER, COLORADO 

DIRECT INQUIRIES TO AUTHCR 

NBS TAU COMPUTES THE ROOTS OF A RICATTI DIFFERENTIAL EQUATICN 
USED IN THE CALCULATION OF CERTAIN EltCTROMAGNET IC WAVE PROt!LEMS 
EXPRESSED AS A SERIES OF RESIDUES. THE METHOD IS FORMULATED IN 
NATIONAL BUREAU OF STANDARDS TECHNICAL NOTE 7 DISTRIBUTED BY 
UNI TED STATES DEPARTMENT OF COMMERCC, OFF ICC: CF TECHN !CAL 
SERVICES, WASHINGTON 25, O.C. IT CONSISTS OF AN ASYMPTOTIC 
SERIES ANO A CONVERGENT SERIES. LIMITATIONS ARE GIVEN UNDER 
RESTRICTIONS. SEE FLOW CHART FOR LOGIC DETAILS. NBS TAU AS 
DISTRIBUTED IS A SUBROUTINE WHICH EXPECTS A FORTRAN CALLING 
SEQUENCE. IT REwUIRES SEVERAL SUBROUTINES NOT INCLUDED. 
MACHINE LANGUAGE- FORTRAN 11 

7090-1521tNBCPIC SAP-F SUBROUTINES COMPLEX 
.ARITHMETIC PACKAGE 

AVAILABLE 3RD QUARTER l 963. 
DRCER FROM PROGRAM DISTRIBUTION CENTER 
SPEC !FY FILE NUMBER 7090-l 524NBCPK 

AUTHOR ••• JCHN HARPER 
NATIONAL BUREAU OF STANDARDS 
BCULDER, COLORADO 

CONTINUED FROM PRIOR CCLUMN--

CIRECT IN'iLIRIES TO AUTHOR 

NBS CPK CONTAINS CERTAIN COMPLEX ARIThMETIC SUBPRGGRAMS WRITTE~ 
AS SUBROUTINES FCR USE IN PROGRAMS wHtRE (.HANGEGVER TO BUILT-IN 
COMPLEX ARITHMETIC IS NOT DESIRABLE OR NOT AVAILABLt. ZMPY AND 
ZGIV ARt PRll'ARILY THE SAME AS THE CDllPLEX MULTIPLY ANC CIV IDE: 
USED IN THE COMPLEX FEATURE OF FORTRAN II. POLR CONVERTS FRO~ 
RECTANGULAR TO PCLAR FGRM USING TRIGCNOMETRIC !DENT! TIES TO HELP 
PRESERVE PRECISICN. ZSQRT EMPLOYS A METHOD CESCRIBcD BY SICNEY 
KAPLAN, MTAC, VOL 4, 1950, P. 177. 
70>0 SAP-F SUB ROUT INES 

7090-1525BCSHFT FAP INSTRUCTION SIMULATOR 
FOR FORTRAN 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-l525BCSHFT 

AUTHOR ••• G.D. JOHNSON 
UNIVERSITY FD CALIFCRNIA 
BERKELEY, CALIFORNIA 

DIRECT 111QUIRIES TO AUTHCR 

TO SIMULATE IN FCRTRAN PROGRAMS THE El.oUIVALENT FAP INSTRLCTICNS 
ALS, ARS, LLS, LRS, LGL, RQL /SEE FAP MANUAL FOR DESCRIPTION/, 
AND ALSO TO INTRODUCE A NEW PStUUU OPtRATION ROTATE WHICH, LIKE 
RQL, ROTATES TloE E:NTIRE C/AC/ ANO C/Mi./ LEFT, TREATING THEM AS 
ONE LOGICAL 72 en CIRCULAR REGISTER. 
THE DESIRCD FAP INSTRUCTIONS ARE EXECuTEC wHEN CALLtO FOR BY ThlS 
SUBRDUTI NE. SOURCE LANGUAGE-FAP-F 

7090-1526BCERPR MATH ERROR PRINTOUT 
AVA I LAB LE: 3RD QUARTER 1963. 
ORDER FRCM PROGRAI' CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1526BCERPR 

AUTHORS •• J. CAUGHRAN G.D. JOHNSON 

DIRECT INQUIRIES TO •• 
J. CAUGHRAN 
UNIVERSITY OF CALIFORNIA 
BERKELEY, CALIFORNIA 

BC LIBRARY ROUTINES PRCVIDING AN ERROR INDICATION MAY CALL 
/ERPR/ TO REPORT THE CONDITION. ERPR CECIDES /USING LINKAGE 
DIRECTORS, ETC,/ IN hHICH SUBROUTINE HE IMPROPER CALL •AS l'!ADE 
/I.E., THE SUBRCUTINE CALLING T~E LIBRARY ROUTINE WHICH CALLCD 
ERPR/, AND AT WHICH STATEMENT WITHIN THE ROUTINE THE CALL wAS 
MADE. SUBROUTINES MAY HAVE ANY NUMBER OF ARGUMENTS OR BE FGRTRA-
11 F-TYPE FUNCTIONS. WRITTEN IN FAP-F 

7090-1527BCFLPT FLOATING POINT TRAP 
AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAI' DISTRIBUTICN CENTER 
SPEC !FY FILE NUMBER 7090-l527BCFLPT 

AUTHOR ••• GIO WIEDERHCLD 

DIRECT INQUIRIES TO •• 
MR. LGNALD C. HOBBS 
UNIVERSITY OF CALI FCRN IA 
BERKELEY, CALIFORNIA 

FLOATING POINT TRAP MONITORING PACKAGi FOR FORTRAN MCNITOR. THE 
FEATURES DESCRIBED HEREIN WILL BE RE:TAl'llED IN THI= 7090 BC MONITOR 
WHEN IT BECOMES AVAILABLE. 
ENTRY POINT NAMES-

/FPT/ FGRTRAN MONITCR FLOATING POINT TRAP ENTRY 
/FTMOPT/ ~·ODIFY STANCARO /FTP/ OPTIONS 
/FIMSET/ USER CONTROL OPT ION 

/FPTC/ PRINTOUT COUNT OF ERROR OCCURRENCES FOR MCNITOR 
/QUCT/ LOCATION IN /FPT/ TO SET CIVIDE CHECK RESULT 

ON OUT 7090 ALSO DIVIDE CHECKS-BOTH FIXED AND FLOATING- ARE 
TRAPPED AS PART CF FLOATING POINT TRAPPING. 
THE FORTRAN STATEMENT IF ACCUMULATOR OVERFLOW, OR IF QUCTIENT 
CVERFLOM AND IF OIVIDE CHECK WILL STILL ALLOW TESTING OF THESE 
CDND IT IONS. THE DIV IDE CHECK LIGHT MILL REMA IN ON. 
SOURCE LANGUAGE-FAP 

7090-1528BCFPTC ERROR COUNT STORAGE 

ORDER FROM PROGRAI' DISTRIBUTIDI\ CENTER 
SPEC !FY FILE NUMBER 7090-152BBCFPTC 

AUTHOR ••• GIG WIEDERHOLD 

DIRECT INQUIRIES TO •• 
MR. DONALD c. HCBBS 
UNIVERSITY OF CALIFORNIA 
BERKELEY 4, CALIFORNIA 

PROVIDE A STORAGE AREA IN MEMORY INTO WHICH ERROR COUNTS GIVEN 
BY BC LIBRARY PRO&RAMS MAY BE ACCUMULATEC. SOURCE LANGUAGE-FAP 

7090-1529BCMICER CHARACTER HANDLING ROUTINE 
GENER.ATOR 

AVAILABLE 3RD !;;UARHR 1963. 
ORDER FRCM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l529BCMKER 

AUTHCRS •• GIO l.IEDERHCLC GARY Y. BREITBARC 

DIRECT IN!;;U!RltS TO •• 
MR. uGNALD C. HOBBS 
UNIVERSITY OF CALIFORNIA 
l:IERKELEY 4, CALIFORNIA 

A SET OF ROUTINES TO FACILITATE FAST CHARACTER HANDLING IN 
FORTRAN II. THE RCUTINES DO NOT PRGCESS THE CHARACTER STRINGS 
THEMSELVES, BUT GENERATE ROUTINES ANO LISTS. THESE Tr.EN MAY BE 
TIED TOGETHER TO ALLOW CCMPLEX HANDLING CF CHARACTE;>. STRINGS. 
THIS METl100 HAS BEEN CHOSEN BECAUSE NU /OR LITTLE/ INITIALILATICN 
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CONTINUED FROM PRIOR PAGE--
OF THE ACTUAL hANOLING ROUTINES IS REl.UIRED DURING THE PROCESSING 
PHASE. ROUTINES MAY BE GENERATED ACCORDING TO PARAMETERS 
PRODUCED DURING EXECUTION. 
MACHINE LANGUAGE-FAP 

7D90-1530BC10MC INPUT/OUTPUT MACROS FOi. FAP 
PROGRAMMING 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1530BCIDMC 

AUTHORS •• MR. WILLIAM SANDERS 
UNIVERSITY OF CALIFORNIA 
BERKELEY 4, CALIF. 

DIRECT INCUIRIES TO AUTHOR 

TO ALLOw FAP PROGRAMMERS TO WRITE PSEUDO-FORTRAN INPUT /OUTPUT 
STATEMENTS. A SERIES CF MACROS ARE PROVIDED THAT EXPAND 
INSTRUCTIONS OF THE FORM READ FMT ,/LESS THAN/ INTO APPROPRIATE 
CALLING SEQUENCES TD FORTRAN l/O ROUTINES. 
USAGE-
MACRD PACKAGE IS INSERTED AT THE BEGINNING UF EACH FAP PROGRAM 
ANO APPROPRIATE INSTRUCTIONS USED IN TH~ PRUGH.AM. 
CALL ING SEQUENCE-
REAO FHT, /LESS THAN/, WRITE FHT, /LESS THAN/, PUNCH FHT, 
/LESS THAN/ 
SPACE REQUIREO-
FUNCTION OF THE COMPLEXITY OF THE I/D LISTS. 
GENERAL COHHENTS-
THIS PACKAGE PROVIDES THE FACILITY TO CO INPUT/OUTPUT EASILY IN 
FAP WITHOUT THE REQUIREMENT OF EXTENSIVE HODIFICAITONS TO THE 
ASSEMBLER. IT HAS BEEN FOUND TO BE ESPECIALLY USEFUL IN TEACHING 
FAP COOING TIJ BEGINNERS. 
MACHINE LANGUAGE-FAP 

7090-1531BCNONL SUBROUTINE GAUSS-NON LI NEAR 
REGRESSION SUBROUTINE 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-1531BCNONL 

AUTHOR ••• R.H. BAER 

DIRECT INQUIRIES TO •• 
HR. DONALD C. HOBBS 
CCHPUTER CENTER 
UNIVERSITY CF CALIFORNIA 
BERKELEY 4, CALIFORNIA 

THE PROCEDURE USED HERE REPLACES THE FUNCTION G BY I TS FIRST 
ORDER TAYLOR EXPANSION /IN THE B SUB 1/, SOLVES FOR THE HINUMUM 
OF S /WHICH IS BEING APPROXIMATED BY A CUADRATIC/ BY SOLVING THt 
J LINEAR ECUATIONS WHICH EXPRESS THE FACT THAT THE APPROXIMATION 
FCR S SHOULD HAVE ZERO GRADIENT. THE PARAMETERS B SUB I ARt 
CHANGED ACCORDINGLY, AND THE PROCEDURE IS ITERATED UNTIL THE 
CORRECTIONS FOR THE B SUB I ARE FOUND TO BE NEGLIGiaLE OR UNTIL A 
Ll~IT CN THE NUMBER OF ITERATIONS IS EXCEEDED. 
MACHINE LANGUAGE- FORTRAN 11 

7090-1532BCSIMQ SIMULTANEOUS EQUATION 
SUBROUTINES 

AVAILABLE 3RD l;UARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7C90-1532BCSIHQ 

AUIHOR ••• J. I. OLSZTYN 

DIRECT INQUIRIES TD •• 
HR. OONALC C. HOBBS 
UNIVERSITY OF CALIFCRNIA 
BERKELEY 4, CALIFORNIA 

THIS SUBROUTINE WILL SOLVE THE MATRIX EQUATION AXIB FOR THE 
UNKNOWN MATRIX X. THE DIMENSIONS OF THE VARIOUS MATRICES HUST 
BE-

A- N X N 
B- N X M 
X- N X H 

WITH THE RESTRICTICN THAT M LESS THAN N. AT THE SAHE TIME, THIS 
SUBROUTINE COMPUTES A SCALED VERSICN OF THE OETERMll~ANT OF THE 
MATRIX A. THE SOLUTION OF THE MATRIX EQUATION AX#B IS 
ACCOMPLISHEC BY UPPER TRIANGULARIZ ING THE A MATRIX USING FDR EACH 
REDUCTION STEP A MAXIMUM PIVOT. THIS ENTAILS SEARCHING, AT THE 
KTH STAGE OF THE REDUCTION, THE REDUCED /N-K/ X /N-K/ A MATRIX 
FGR THE ELEMENT hHDSE ABSOLUTE VALUE IS THE LARGEST. A ROw AND 
COLUMN INTERCHANGE IS THEN PERFORMED TD BRING THIS ELEMENT INTO 
THE AKK POSITION. AFTER COMPLETION OF THE TRIANGULARIZATION, 
BACK SUBSTITUTION IS USED TO OBTAIN THE X MATRIX. 
MACHINE LANGUAGE-FAP 

7090-1533BCINVT MATRIX INVERSION /FORTRAN/ 
AVAILABLE 3RO QUARTER 19b3. 
ORDER fROM PRGGRAM CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-1533BCINVT 

AUTHORS •• MR. EDWARD L. WILSON 

DIRECT INQUIRIES TD •• 
MR. DONALD C. HOBBS 
UNI VER SI TY OF CALIFORNIA 
BERKELEY 4, CALI FDRN IA 

THIS FORTRAN SUBROUTINE INVERTS A REAL SQUAi\t MATRIX. THt 
SUBROUTINE IS COOED INCEPENDENTLY OF CIMl:NSION STATcMENTS. THE 
DIMENSIGN OF T~E MATRIX TO BE INVERTEC IS AN ARGUMENT IN THE 
SUBRDUTINE/S CALLING SEQUENCE- THEREFLRE, I'.> IT NOT NtCESSARY TU 
RE:CDMPILE THE SUBROUTINE: FDR DI FFERtNI PROBLtMS. 
HACH INE LANGUAGE- FORTRAN I I 

7090-1534BCROOT FLOATING POINT SQUARE ROOT 
ROUTINE. 

AVAi LABLE: 3RD QUARTER 1963. 
ORDER FROM PRCGRAH CISTRIEUTICN CENTER 

CONT INUEO FRGM PRIOR COLUMN--
SPEC I FY FI LE NUMBER 7 C90-l 534BCRCOT 

AUTHOR ••• THOMAS SUMNER J. G. CAUGHRAN G. D. JOHNSON 

DIRECT INQUIRIES TD •• 
HR. DONALD C. HOBBS 
UNIVERSITY CF CALIFORNIA 
BERKELEY, CALIFORNIA 

TD CCMPUTE A FLCATING POINT SQUARE RCCT TO FULL ACCURACY IN 
LEAST TIME. RESTRICTIONS- THE ARGUMENT MUST BE NORMALIZED CR 
ZERO. MACHINE LANGUAGE- FAP-FDRTRAN 
USAGE-

A. CALLING SEQUENCE 
1. FORTRAN. PREFERRED- APPEARANCE OF SQRT /ARG/ IN A 

FORTRAN ARITHMETIC STATEMENT. 
OPTIONAL- APPEARANCE OF SQRTF/ARG/ IN A 

FORTRAN ARITHMETIC STATEMENT. 
2. FAP. CALL SQRT, ARG 

7090-1535BCLOG4 FLOATING POINT NATURAL 
LOGARITHM 

AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM CISTRIBUT ION CE"ITFR 
SPECIFY FILE NUMBER 7090-1535BCLDG4 

AUTHOR ••• G .o. JOHNSON 

DIRECT INQUIRIES TD •• 
HR. DONALD C. HOBBS 
UN IVERS! TY OF CALIFORNIA 
BERKELEY 4, CALIFORNIA 

THIS 7090 SUBROUTINE COMPUTES LOG SUBE X OR LOG SUB 10 X FGR A 
SINGLE-PRECISICN FLOATlNG-PCINT ARGUMENT. 
MACH I NE L ANGUAGE-F AP-F CRT RAN 

7090-1536BCEXP FLOATING POINT EXPONENTIAL 
SUBROUTINE 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRA~ DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1536BCEXP 

AUTHORS •• MR. GERALD C. JOHNSON 

DIRECT INQUIRIES TD •• 
MR. DONALD C. HGBBS 
UN IVERS I TY CF CALI FDRN I A 
COMPUTING CENTER 
BERKELEY 4, CALIFORNIA 

GIVES ERROR MESSAGE WHEN ARGUMENT EXCEEDS 88.028 BUT RETURNS 
MAX. VALUE. TIMING APPROX. 0.362MS., 83 LOCATIONS. USES lO BC 
ERPR. 
USAGE-

CALLING SEQUENCE 
1. FORTRAN- /PREFERRED/ APPEARANCE OF EXP /ARG/ IN A 

FORTRAN ARITHMl:TIC STATEMENT. 
/OPTIONAL/ APPEARANCE OF EXPF /ARG/ IN A 

FORTRAN ARITHhTIC STATEMENT • 
• kl TltN IN fAP-' 

7090-1537 BCTANH HYPERBOLIC TANGENT 
SUBROUTINE 

AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENHR 
SPECIFY FILE NUMBER 7090-1537 BCTAN 

AUTHORS •• MR. GERALD O. JOHNSCN 

DIRECT INQUIRIES TD •• 
MR. DONALD C. HCBBS 
UNIVERSITY CF CALIFORNIA 
COMPUTER CENTER 
BERKELEY 4, CALIFORNIA 

THIS SUBROUTINE COMPUTES TANH X FOR ANY SINGLE PRECISION 
FLOATING POINT ARGUMENT. 
USAGE-

CALLING SEQUENCE-
FDRTRAN- I PREFERRED/ APPEARANCE OF TANH/ ARG/ IN A FORTRAN 

ARITHEMT IC STATEMENT. 
/OPTIONAL/ APPEARANCE CF TANhF /ARG/ IN A FORTRAN 

ARITHMETIC STATEMENT. 
FAP- CALL TANH, ARG. 
SPACE RHiUI RED- 103 LGCAT IONS 

INPUT- NORMALIZED FLGAT ING X 
OUTPUT- NORHALIZEC FLGATING TANH /X/ IN AC 
WR! TTEN IN FDRTRAN-FAP 

7090-1538BCSIN SINE/COSINE SUBROUTINE 
AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-l538BCSIN 

AUTHDR ••• G.O. JOHNSON 

DIRECT INQUIRIES TD •• 
MR. DONALC C. HOBBS 
UNIVERSITY OF CALIFORNIA 
BERKELEY 4, CALIFORNIA 

THIS 7090 SUBROUTINE COMPUTES THE SINt DR THE COSINE 
RESPECTIVl:LY OF A SINGLt PRECISION NOR~AllltC FLCATING POINT 
ARGU~ENT. THE SINE IS EVALUATED FRGM TWO CONTINUED FRACTION!>, 
WHICH WERE DERIVED ON THE BASIS OF IDEAS OF H.J. MAErLY ANO E.G. 
KCGBETLIANTZ MCCIFIED IN SOME RESPECT'.> TD TAKE INTO ACCOUNT 
MAChlNE CHARACTERISTICS. 
USAGE-

C ALLI NG SEQUENCE-
FDRTRAN-/ PREFERRED/ AP PEA RANCE CF ~I NI ARG/ OR LUS/ ARG/ 
IN A FORTRAN ARITHMETIC STATE~ENT. 

/DPTICNAL/ APPEARANCt CF SINF/ARG/ CR COSF/ARG/ 
IN A FORTRAN ARITHMETIC STATtMENT. 

MACHINE LANGUAGE:- FAP- FORTRAN 
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7090-l539BCATAN ATAN-FLOATING POINT 
ARCTANGENT SUBROUTINE 

AVAi LABLE 3RO QUARTER 1963. 
ORDER FROI' PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-l539BCATAN 

AUTHORS •• J. CAUGHRAN G.D. JOHNS ON 

DIRECT INQUIRIES TO •• 
OONALO C. HCBBS 
UNIVERSITY OF CALIF. 
BERKELEY, CHIF. 

COMPUTATION GF FLOATING POINT ARCTANGtNT OF CNE OR TWO 
VARIABLES. FOR HllO VARIABLES, A, B, ARCTANGENT /A/B/ IS 
CCMPUTEO. THIS SUBROUTINE USES A MOOIFICATilN OF A METHOD 
DEVELOPED BY DR. H.J. MAEHLY ANO MODIFIED BY DR. E.G. 
KOGBETLIANTZ /SBC RcPORT #1, APRIL 1957/. FOR fl.RTHER DETAILS 
SEE THE SBC REPORT OR THE WRITEUP Cf bl IB ATN2. 

USA(,E- A. CALLING SEQUENCE- 1. FORTRAN- /PREFERREil/ 
APPEARANCE OF ATAl'i /ARG/ OR ATAl'i2 /AR(, 1, ARG 2/ IN A FCRTRAN 
ARITHMETIC STA TE ME NT. 
/OPTIONAL/ APPEARANCE OF ATANF/ARG/ CR ATANLF /ARG lr ARG2/ IN A 
FCRTRAN ARITHMETIC STATEMENT. 
2. FAP- CALL ATAN, ARG. OR CALL ATAN2, ARGl, ARG2. MACHIM 
l ANGUAGE-,FAP-F ORT RAN. 

7090-15~08CFACT FACT-FACTORIAL SUBROUTINE 
AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM CJ STRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-l540BCFAC T 

AUTHOR ••• G.D. JOHNSON 

DIRECT INQUIRIES TO •• 
DONALD C. HCBBS 
UNIVERSITY OF CALIF. 
BERKELEY 4, CALIF. 

CCMPUTATION OF MOST ACCURATE NORMAllltO FLOATING POINT FACTCRlAL 
IN MINIMUM TIME GIVEN A FORTRAN DECREMENT INTEGER. TABLE LCOK-UP 
USAGE-CALLING SEQUENCE- FORTRAN- APPEARANCE OF FACT /N/ IN A 
FORTRAN FLOATING MCCE ARITHMETIC STAHMENT wHERE N IS ANY FIXEC 
PGINT VARIABLE NAME OR AN lr.TEGER CONSTANT. FAP- CALL FACT N 
WHERE N IS THE LOCATION /ADDRESS/ OF A CECREMENT INTEGER. 
MACHINE LANGUAGE-FAP-FCRTRAN. 

7090-l541BCOFCT DFACT-DOUBLE PRECISION 
FACTORIAL SUBROUTINE 

AVAILABLE 3RO QUARTER 1963. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-1541BCOFCT 

AUTHOR ••• G.D. JOHNSON 

DIRECT INQUIRIES TO •• 
DONALD C. HOBBS 
UNIVERSITY OF CALIF. 
BERKELEY 4, CALIF. 

COMPLTATION OF MC:ST ACCURATE OOUBLE-PRECISICN NORMALIZEC 
FLOATING POINT FACTORIAL IN MINIMUM TIME GIVEN A FORTRAN 
DECREMENT INTEGER. TABLE LOOK-UP. U!>AGE- CALLING SEQUENCE-
FORTRAN- APPEARANCE OF CFACT/N/ Ir. A FORTRAN OOUBLE-PRECISICN 
FLOATING MODE ARITHMETIC STATEMENT wHERE N JS ANY SINGLE 
PRECISION FIXEC: POINT VARIABLE NAME OR AN INTEGER CONSTANT. 
FAP- CALL DFACT N WHERE N IS THE LGCATION /ADDRESS/ CF A 
DECREMENT INTEGER. MACHINE LANGUAGE-FAP-FCRTRAN. 

7090-15"RSSU•S SlllSCRIPl - A SIMULATION 
PROGRAMlllNG LANGUAGE 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-1544RSSIMS 

AUTHORS •• H. MARKOWITZ 

DIRECT INQUIRIES TO •• 
B. hAUSNER 

B. HAUSNER 

THE RAND CORPORATION 
1700 MAIN STREET 
SANTA MONICA, CALIFORNIA 

I". KARR 

SIMSCRIPT IS A LANGUAGE OFSIGNFO TG EASE THE PROGRA~~!NG CF A 
DIGITAL SIMULATION. ALTHOUGH IT WAS DEVELOPED FCR SIMl.JLATICN 
PROBLEl'S, IT IS ACTUALLY A PROGRAMMING SYSTtM THAT IS ALSO 
READILY USABLE FOR NON-SIMULATION PRCblEMS. 
RESTRICTIGNS-
l. THIS VERSICN OF SIMSCRI PT RUNS CNL Y UNDER THE 709/7090 FCRTRAN 
MONITOR /FORTRAN II, VERSICN 2/. 

A. CCNVERSION TO THE 704 WOULD RE~UIRE A MINUMUM CONFIGlJRATICN 
CF TWO TAPES OVER THE FORTRAN MINUMUM ANC AN ON-LINE 
PRINTER. 

B. SIMSCRIPT hAS NOT BEEN MODIFIEC TC RUN UNDER IBSYS, 
PRll'ARILY BECAUSE OF PRESENT HIGH LCAl:ING ORIGINS. 
ANY CIGITAL Sll'ULATION CONSISTS OF A NUMERICAL DESCRIPTION OF THE 
STATUS OF THE SIMULATED SYSTEM, WHICH IS DEFINED IN TERMS CF WHAT 
ARE CALLED ENTITIES, ATTRIBUTES OF ENTITIES, AND SETS OF 
ENTITIES. THIS STATUS DESCRIPTIOi. IS MODIFIED AT VARIOUS POINTS 
IN SIMULATED TI"'E BY EVENTS. SIMSCRIPT PROVIDES A MAIN T!Mlt.G 
ROUTINE TO KEEP TRACK OF SIMULATED TIME ANC THE CCCURRENCE 
OF EVENTS. AN EVtNT ROUTINE IS WRITTtN FOR EACH TYPE OF EVENT, 
DESCRIBING HOW THE STATUS IS TO CHANGE:. 

THIS SIMSCRIPT LANGUAGE IS SPECIFICALLY DESIGNED TC FACILITATE 
THE FORMULATIOt. AND PROGRAMMING OF THtSE EVtNT RGUTINES. CNt MAY 
ACCOMPLISH EACH CF THE FOLLOWING OPERATICNS IN ThE SINGLE SOURCE-
LANGUAGE STATEMENT- ALLOCATE OR RETURN STORAGE SPACE FOR 
TEMPCRARY VARIABLES, FILE ITEMS INTO SETS, REMOVE ITEMS FROM 
SETS, ACCUMULATE INFORMATION ACROSS SIMULAHC T!Mt, Sul'MAR!Zt 
INFORMATION AT A POINT IN TIME, OR FIND MINIMUMS OR MAXIMUMS 
OVER COLLECTIONS OF ITEMS MEETING SPECIFIED CONDITIONS. 
SOURCE LANGUAGE - 7090 FOR TRAN I I 

7090-l 546NR IOPI< COMFORT II - INPUT-OUTPUT 
AND DATA PROCESSING PACl<AGE 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENHR 
SPECIFY FILE NUMBER 7090-1546NRIOPK 

AUTHOR ••• R.H. CIANCI 
RCCKETOYNE, DIVISION OF NORTH AMERICAN AVIATICN 
6633 CANOGA AVE 
CANOGA PARK, CALIF. 

DIRECT INQUIRIES TO AUTHOR 

AN INPUT-OUTPl.JT AND DATA PROCESSING SH OF ROUTINES, COMPATIBLE 
WITH FORTRAN ANC THE NAA OR IBM MONITOR SYSTEM, HAS BEEN 
DEVELOPED AT RCCl<ETDYNE CIVISION ANO PUT ON THE FORTRAN LIBRARY 
TAPE. 
AMONG THE VALUABLE FEATURES NOT AVAILABLE IN OUR STANDARD FORTRAN 
SYSTEM IS THE USE OF BUFFERING TECHNll.UES FGR INPUT-01.JTPUT. 
ENGINEERS WITH LARGE DATA PROCESSING PROBLEMS WOULD CG WELL TO 
INVESTIGATE THE POSSIBILITY OF USING THIS TIME-SAVING MEASl.JRL 
ESPECIALLY USEFUL FCR MANY APPLICATIONS ARE ROUTINES Wl-ICH PERMIT 
THE EMPLOYMENT OF FULL-WORD INT EGER Al!ITHMETIC. ALSO NOTEwCRTHY 
ARE THE PROVISIONS FOR READING AND/OR WRITING FIXED OR VARIABLE 
LENGTH RECORDS INTO OR OUT OF SINGLE CR MULTIPLE ARRAYS. ALL 
SUBROUTINES ARE USED BY VARIABLE LENGT~ CALL STATEMENTS. 
SOURCE LANGUAGE-FAP 

REQUESTCR MUST SUBMIT CNE REEL OF MAGNETIC TAPE TO OBTAIN OLTPLT 
LISTING, BINARY GBJtCT DECK AND S'rMBGLIC iNPUI A!> Hlt!> l, 2- ANO 3 
RE SPEC Tl VEL Y. 

7090-1547SllNGE INCOllPLETE GAMMA FUNCTION 
AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-l547SIINGE 

AUTHOR ••• RUDCLPH LOESER 
SMITHSONIAN ASTROPHYSICAL OBSERVATORY 
60 GARDEN STREET 
CAMBRI OGE 38, MASS. 

DIRECT INQUIRIES TO AUTHGR 

THE CALCULATICN USES INFINITE SERIES, TABLE lGOK-lJP AND A 
RECURSION RELATION- THEY ARE All DESCRIBED IN DETAIL IN THE 
APPENDIX. 
THE THREE ARGUl'ENTS ARE DOUBLE PRECISION cor.STANTS, WhOSE l'OST 
SIGNIFICANT ANC LEAST SIGNIFICANT PARTS OCCUPY CONSECUTIVE CELLS, 
THE CELL FCR THE MOST SIGNIFICANT PART HAVING THE HIGHER 
ADDRESS. X AND P ARE INPUT ARGUMENTS- THE ANSWER RETURNS IN F, 
AND HAS 14 OR MORE SIGNIFICANT DECIMAL DIGITS. 
THERE ARE NO ERRCR STOPS- INGE ALWAYS USES THE ABSOLUTE VALUES OF 
THE GIVEN ARGUMENTS, AND ALWAYS ROUNDS THE GIVEN P TO THE N<AREST 
INTEGRAL ODO MULTIPLE CF 1/2. NOTICE, PLEASE, THAT THE INPlJT 
ARGUl'ENT IS P, AND NOT P & l. 
INGE IS CODED IN FAP, AND USES 2506 SUB 8 CtllS. IT 
REQUIRES NC AOCITIONAL SUBROUTINES ANC CAN THEREFORE BE USED 
UNDER BOTH FMS AND BELL- MODIFIED VERSIONS OF THE FMS LIBRARY 
ROUTINES OEXP AND DSQRT HAVE BEEN ASSEMBLED DIRECTLY INTO THE 
ROUTINE. THE CODE UTILIZES A /PRIMITIVE/ SET OF MACROS FOR 
DOUBLE PRECISICN ARITHl'ETIC AND WORD TRANSMISSION, WHICH BY 
ITSELF MAY PROVE USEFUL TO SOME PRCGRAMMERS. INGE USES MANY 
PRECALCULATED TABLES TO REDUCE COMPUTATION TIME. WRITTEN It. FAP 

7090-l51t8UMKAY MULTIPLE !<-STATISTICS 
AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPEC! FY FI LE NUMBER 7090-l548UMKAY 

AlJTHCR ••• ESTER SCHAEFFER 
1C6 RACHHAM BUILDING 
ANN ARBOR, MICHIGAN 

DIRECT INQLIRIES TC AUTHOR 

THIS PROGRAM COMPUTES l'ULTIPLE K-STATISTCS AND MOMENTS OF K/S OR 
T~EIR ESTIMATES. 
THE MULTIPLE K-STATISTICS k!TH SINGLE SUBSCRIPTS WERE FIRST 
DtVELOPED BY R.A. FISHER AS ESTIMATES OF THE CUMl.JLANTS 
OF POPULATION DISTRIBUTIGNS. THE IDEA WAS EXTENDED TO MULTIPLE-
SUBSCRIPT K/S /CALLEO POLYKAYS BY TUKH/ BY P. DRESSEL /2/ TC 
OBTAIN ESTIMATES Of PRODUCTS OF CUMULANTS FOR INFINITE 
POPULATICNS ANC LATER BY TURKEY /3/ TC CBTAIN THE CORRESPONDING 
K-PARAMETERS FOR FINITE POPULATIONS. THE DEVELOPMEl'<T OF 
K-STH!ST!CS !S PRESENTED !N AN ART!CU: BY SCHAEFFER AND D~'i'rn 

/1/ WHICH ALSC GIVES METHOD!> FOR COMPLTING THE K ••• AND THEIR 
MOMENTS OR tSTJi,ATES OF MOMENTS. Thi!> PROGRAM JS BASEC ON THE 
COMPLTATIONAL PROCEDURES PRESENTED THERE. 
THE ~\JLTI PLE K-STATISTICS ARE COMPUTED BY GETTING THE POWER su~s 
GF DEVIATES FRCM THt MEAN ANC MULTIPLYING THEM BY THE APPROPRIATE 
DRESSEL/S COEFFICIENTS, ALSO COMPUTED BY THt: PROGRAM. 
SUSBTITUTICN PRODUCTS, FOR WhlCH FORMULAE ARE PRESENTED IN ThE 
ARTICLE BY SCHAEFFER AND DWYER, ARE NEXT COMPUTEC AND THEN ThE 
MOMENTS OR THEIR ESTIMATES ARE CALCULATED USING THE SUBSTITUT!Cf'< 
PROD UC TS. 
SOURCE LANGUAGE-FORTRAi. I I 

7090-l549HUESA HARVARD MULTIPLE-PATH 
ENGLISH SYNTACTIC ANALYZER 

AVAi LAB LE 4TH QUARTER 1963. 
ORDER FROI' PROGRAM CJSTRIBUTION CENTcR 
SPEC !FY FI LE NUMBER 7C90-154SHUESA 

Al.JTHORS •• ANTHONY G. DETTINGER 

DIRtCT IN!;l,IRJES TC •• 
COMPUTATION LABORATCR'r 
HARVARD UNIVERSITY 
33 GXFGRO STREET 
CAMBRIDGE 3€, MASSAChlJSETTS 
ATTN. MR. SLSUMU KUNC 
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THE ENTIRE PACKAGE INCLUDES THE CURRENT GRAMMER ANO CJCTIONARY 
TAPES, THE ANALYZER AND EDITING PROGRA~S ANC SERVICE ROUTINES TO 
ASSIST IN UPDATING THE DICTIONARY ANC THE GRAMMER. 
THE MAIN PROGRAMS ARE RELOCATABLE BINARY DECKS, DESIGNED TD 
OPERATE UNDER THE FORTRAN II MONITOR SYSTE~ ON AN IBM 7090 olTH 
32,768 WORDS OF CORE STORAGE, TWO CHANNELS /A AND B/ WITH FIVE 
TAPE UNITS PER CHANNEL. SCURCE PROGRAMS ARE WRITTEN JN FAP. 
THIO AUXILIARY ROUTINES ARE CONDENSED OBJECT DECKS PRODUCED BY 
THE IBM 1401 AUTOCCDER, CESIGNED TO OPERATE ON AN IBM 1401 olTH 
8,COO WORDS CF STORAGE, FOUR TAPE UNITS, ANC THE HIGH, LOW, E'LAL 
COMPARE FEATURE AND STORE ACDRESS REGISTER FEATURE. 
THE .GENERAL AND LINGUISTIC BACKGROUNC NECESSARY FOR THE USE OF 
THIS SYSTEM IS GIVEN IN REPORTS NO. NSF-8 AND NSF-9. DETAILEC 
CPERA TING INSTRUCT IONS AND OTHER TECHNICAL INFORMATION PERTAIN ING 
TO THE OPERATICN OF THE SYSTEM ARE SUPPLIEC WITH THE PRCGRAM 
PACKAGE. IN ADDITION, A SAMPLE PROBLEM, INCLUDING TEXT INPl.JT 
CARDS AND NECESSARY CONTROL CARDS, WITH A PRINTOUT OF THE 
EXPECTED RESULTS IS PROVIDED FOR CHECKING THE COMPATIBILITY CF 
THE USER/S SYSTEM. WRITTEN IN FAP LANGUAGE 

7090-1550NA2GNAP NETWORK AUTO PLOT /NAP/ 
AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENltR 
SPECIFY FILE NUMBER 7090-1550NA2GNA 

AUTHORS •• MR. WILLIAM S. PECK-DEPT. 91 
INTERNATIONAL AIRPORT 
LOS ANGELES 9, CALIFORNIA 

DIRECT l~QUIRIES TO AUTHCR 

NAP IS A SET OF FORTRAN AND FAP CODED ROUllNtS WRiTTEN FOR THE 
IBM 7090/94. THESE ROUTINES WILL ACCEPT PERT DATA, FRCM A PERT 
COMPUTER RUN, IN A PRESCRIBED FORIOT AND PRODUCE PERT NETWORK 
CHARTS VIA THE GENERAL DYNAMICS/ ELECTRONICS CATHOCE RAY Tl.JBE 
CGMPUTER, SC4020. THS SC402G PRODUCES A SERIES OF PICTURES THAT 
Ml.JST BE JGINED TOGETHER TG PRODUCE A COMPLETE NETWORK CHART. 
ALTHOUGH THE NAP SYSTEM RE~UIRES ITS INPUT IN A RIGJC FORMAT, ALL 
THE CATA IS AVAILABLE FRCM ANY PERT COMPt,TER RUN. SINCE THE CNLY 
INPUT TO NAP IS PERT DATA, IT MAY BE t,SED AS A POST PROCESSCR TO 
ANY PERT COMPUTER SYSTEM THAT WI LL PRODUCE THE REQUIRED INPUT. 
THE SYSTEM THAT IS DESCRIBED HERE IS A PROTOTYPE SY~TEM, AND IT 
IS LIMITED IN BOTH CAPACITY AND FLEXIVILITY. IT IS ONLY BE!l\G 
RELEASED FOR EXPERIMENTAL PURPOSES ANU IN NG oAY JS INTEl\CEC TC 
BE A COMPLETE CR POLISHEC SYSTEM. 
NAP REQUJ REMENTS-
HARCoARE- IBM 7090/94 WITH 2 TAPE CHANNELS, AT LEAST 5 TAPES CN 
EACH CHANNEL. SC4020 TO BE CPERATEO OFF-LIM. 

SOFTWARE-FORTRAN II SYSTEM WITH CHAIN LINK JCB 
CAPAB IL !TY. 

THE NAP SYSTEM CONSISTS CF THREE FCRTRAN CHAIN LINKS /50, 51, 
AND 52/, HENCE THE USE OF A CHAIN TAPt. THE INPUT TAPE IS TC BE 
IN BCD, AND EACH NETWORK THAT IS INPUT MUST BE PRECEDEC BY A 
HEADER RECORD. EACH ACTIVITY WITHIN A NETO•RK •ILL APPEAR A~ A 
RECORD OF 120 ChARACTERS ON THE TAPE. ThE FORMATS OF THE HEACER 
AND ACTIVITY RECORCS ARE DEFINED IN THE LONG l<RITE-lJP OF NAF. 
WRITTEN IN FORTRAN II 

7090-1551NUSCOP LINEAR SURFACE MIN IM IZA TION 
ROUTINE 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRA" DISTRIBUTION CENTtR 
SPEC !FY FI LE NUMBER 7090-155 lNUSCOP 

AUTHOR ••• MR. MELVIN SOBOL 
AEC COMPlJTll\G AND APPLIEG MATHEMATICS CENTER 
COURANT INSTITUTE OF MATHEMATICAL SCIENCES 
NEW YORK UNIVERSITY 
NEW YORK 3, NEW YCRK 

DIRECT INQUIRIES TO AUTHOR 

TO MINIMIZE A FUNCTION OF SEVERAL II TC 24/ PARAMETERS. A 
SIMPLIFIED DESCRIPTICN OF THE MINIMIZATION PROCEDURE JS AS 
FOLLCWS- TESTS ARE MADE TO DETERIHNE ThE BEHAVICR OF T~E 

FUNCTION AS EACH PARAMETER IS VARIED SEPARATELY. THE PARAMETERS 
ARE THEN ALL VARIED SIMULTANEOUSLY IN DIRECTIONS SUCH THAT EACH 
SEPARATELY WOULC DECREASE THE FUNCTION. THE LAST BEST VALUES ARE 
WRITTEN OUT, AND THE ENTIRE CYCLE IS REPEATED. THE APPROACH 
TO THE MINIMUM IS MADE VIA A ZIG-ZAG PATH. UNLIKE CONVE~TIC,.,AL 
MUHODS, WHICH GG DOWN THE STEEPEST LINEAR DIRECTION, GRADIENTS 
ARE NEVER COMPUTEC. THUS THE FUNCTION NEED ONLY BE PIECEWISE 
CONTINUOUS. DURING THE SERIES OF TESTS AT ThE BEGINNING OF 
EACH CYCLE, THE INDIVIDUAL INCREMENTS ARE SEPARATELY ADJUSTED. 
THE ROUTINE, THEREFORE, RETAINS ITS EFFECTIVENESS IF THE 
FUNCTIONAL SURFACE IS STEEP IN SOME PARAMETERS AND SHALLOW IN 
OTHERS. WR! TTEN IN FORTRAN I I. 

7090-1552TYQBRT CUBE ROOT FOR SINGLE 
PRECISION FLOATING NUMBERS 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l552TYl.:BRT 

Al.JTHOR ••• OR. II. KAHA~ 

INSTITUTE CF COMPUTER SCIENCE 
UNIVERSITY OF TORONTO 
TGRCNTG, ONTARIO, CANADA 

DIRECT INQUIRIES TO AUTHOR 

TC CALCULATE CUBE ROOTS OF SINGLE PRECISJCN NUMBERS. llRITTEN IN 
709/SO FAP. USES REAL, FLOATJNG-POll\T NUMBtRS. CAN BE USED AS A 
FUNCTIC"' JN A FORTRAN PROGRAM. NG OTHER SUB-PROGRAMS ARE lJSED. 
USES 56 CELLS 1708/ PLUS ERASABLE COMMON 77774-7. 

7090-1553TYDQRT CUBE ROOT FOR DOUBLE 
PRECISION FLOATING NUMBERS 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM CISTRIBUTJON CENTER 
SPECIFY FILE NUMBER 7090-l553TYCQRT 

AUTHCR ••• OR. W. KAHAN 
l~STITUTE OF COMPUTER SC !ENCE 

CONTINUED FROM PRJCR COLUMN-­
UNIVERSITY OF TORONTO 
TCRCNTO, ONTARIC, CANADA 

DIRECT INQl.JIRIES TO AUTHOR 

TO CALCULATE CLBE ROOTS OF DOUBLE-PRECISION FLOATING POINT 
NUMBERS. l. WRITTEN IN 709/90 FAP. 
2. CAN BE USED AS A FUNCTICN IN A FORTRA~ II PROGRAM. 
3. NO OTHER SUB-PROGRAMS ARE USED. 
4. USES 89 CELLS / 131 SUB 8/ PLUS ERASABLE COMMOf\ 77773-7. 

7090-155-HYDSQT SQUARE ROOT FOR DOUBLE 
PRECISION FLOATING NUMBERS 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMf>ER 7090-1554TYCSQT 

AUTHOR ••• DR. W. KAHAN 
INSTITUTE GF COMPUTER SCIENCE 
UNIVERSITY CF TORONTO 
TORONTC, ONTARlO, CANADA 

DIRECT INQUIRIES TO AUTHCR 

TO CALCULCATE SQUARE ROOTS OF DOUBU'-PRECISICN FLOATING-POl~T 
NUMBERS. l. WR! TTEN IN 709/90 FAP. 
2. CAN BE USED AS A FUNCTICN IN A FORTRAN I I PROGRAM. 
3. NC CTHER SUB-PRCGRAMS ARE USED. 
4. USES 74 CELLS /112 SUB 8/ PLUS ERASABLE CCMMON 77774-7. 

7090-1556LRJOLO JOLD PLOTT ING SYSTEM 
A\iAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAI' CISTRIBUTICN CENTER 
SPEC I FY FILE NUMBER 7090-1556 LRJOLO 

AlJTHDRS •• LCIS DELLNER BETTY JO MOCRE 

DIRECT INQUIRIES TO •• 
LO IS DE LLNER 
NASA LEWIS RESEARCH CENTER 
21COO BROOKPARK ROAD 
CLEVELAND, CHI 0 

THE JOLO PLOTTING SYSTEM OFFERS THE I.SER PRINTED PLOTS o!TH 
MINIMUM PRCGRAMMING EFFCRT. AFTER WRITING A TITLE FOR THE PLOT 
ON THE OUTPUT TAPE, HE WRITES CALL PLCTXY OR CALL PLCTMY /FOR 
MULTIPLE ClJRVES/. THE ARGUMENTS, OR I.ALL LIST, INCLUDE THE NAMES 
CF T~E ARRAYS TC BE PLOTTED AND SPECIFY THE NUMBER OF POINTS PER 
CURVE AND THE NUMBER OF CURVES. THE PROGRAMMER THEN oRI TES A 
LEGEND TO BE PRINTED AT THE BOTTOM CF THE PLOT. THE PLOT DR 
PLCTS CAN THEN BE PRINTED AS PART CF hlS REGlJLAR OUTPlJT LISTING. 
IF HE IS USING PLOTXY, THE VALUES OF T~E VARIABU: TO BE PLOTTED 
IN THE X-DIRECTION MUST BE IN SEQUENCE. IF THEY ARE NCT, ThE 
SUBRGUTINE SORTXY IS SUPPLIED TO BE U!>ED BEFORE CALLING PLOTXY. 
FGR E:JTHER PLOTXY CR PLGTMY, IF THE SIZE OF THE ELEMENTS IN /CR 
THE TOTAL RANGE OF/ ANY ARRAY IS NOT KNOWN TC BE WI THIN CERTAIN 
LIMITS, THE PROGRAMMER SHOULD CALL THt SUBROUTINE SCALE FOR EACH 
ARRAY BEFORE CALLING THE PLOTTING SUBROUTINE. >CALE •ILL 
TRANSFORM THE ARRAY TO SUIT PLOTXY AND PLOTMY CNLY IF IT IS 
NECESSARY. TO THE SYSTEM PROGRAMMER, THE SYSTEM CONSISTS GF A 
..;t.1 Cf- fCRTRAN 11 SGl::)KLGTINE::, tPLCTXYr PLLlMY, ~l::.T'-1G, ~,CALL, 

AND SORTXY/, TWO GF WH!Cb WRITE INFORMATION-PACKEC RECORDS ON ThE 
OUTPUT TAPE, Af\D, INCORPORATED INTG A STANDARC TAPE-TO-PRINTER 
PROGRAM, ONE 1401 SPS SUERCUTINE /PLOT/ WHICH DECODES THE GUTPLT 
RECORDS ANC GENERATtS THE PLOT ONE LINE AT A TIME, PREPARING 
THE NEXT LINE AS THE CURRENT LINE IS bEING PRINTED. WRITTEN IN 
FORTRAN II. 

7090-1557GRSRT FORTRAN II CALLABLE SORT 
SYSTEM 

AVAILABLE 4TH (.;UARTER 1963. 
ORDER FROM PROGRAM uISTRJBUTION CENTER 
SPECIFY FILE NUMBER 7090-1557GRSRT 

AUTHOR ••• MR. JOHN E. FEOAKO 
GULF RESEARCH & OEVELGPMENT CO. 
P.O. f>OX 2038 
Pl TTSoURGH, PA. 

CIRECT INQUIRIES TO AUTHOR 

TO PROVIDE SORTING CAPABILITIES WITHIN THE FORTRAN II SYSTEM. 
THIS SYSTEM USES A MAXIMUM OF FOUR UTILITY TAPES FOR MERGING 
PURPOSES ANO Ah INPUT TAPE oHICH MUST BE CREATED AT EXEClJTIG"' 
TIME. THE INPUT TAPE I!> A BLOCKED BINARY TAPE WITH THE BLOCKING 
FACTOR SPECIFIED BY THE PROGRAMMER AT EXECUTION TIME. A GET-AND-
F ILE SCHEME IS INCLUCEC IN THE SORT SYSTEM ALONG A BCD TO 
COLLATOR SEQUENCE CONVERTER FOR SORTING ALPHABETIC INFORMATICN. 
CORE JS SAVEC CN THE FORTRAN II SYSTE~ PUNCH TAPE ANC 
RESTORED WHEN SORTING JS COMPLETED. TWO OPTIONAL TYPES OF 
OUTPUT TAPE CAN BE CREATED- A STANDARD FORIKAN JI BINARr· TAPE GR 
A PACKED RECGRC BINARY TAPE WHICH CAN ONLY BE READ BY THE 
SYSTEM GET ROUTINE. GR SRT IS COMPOSEC CF FIVE SUBROUTINES. 
SUBROUTINE RECSIZ PROVIDES ThE SORT, l.ET, AND FILE ROUTINES lllTH 
THE SIZE OF THE RECORDS, THE BUFFER SIZE, THE TAPE NlJMBER, Al\C 
THE NAME OF THE FILE. UP TC FIVE FILtS MAY Bt: CRE:AH:D II\ Al\Y CNE 
PROGRA~. THE ORCER OF THE CATA IN THE RECORCS IS THE SORT ORDER. 
SUBROUTINE SORT HAS BUFFERED OUTPUT BUT NOT BUFFER EL lNPUT. 
SUBRCUTINE KGEN PROVICES ABILITY TC CCNVERT STANCARD BCD TO 
COLLATOR SEQUENCE DATA. THIS SORT ROI.TINE JS CNLY APPLICABLE 
FOR SINGLE REELS OF INPUT INFORMATION. THERE MlJST BE TWO TAPES 
ON 01\E CHANNEL, AND ONE OR TWO ON THE OTHER CHANNEL. THE SORT 
GENERATOR IS TC BE 1.JSEC ON A 7090/94 w!TH AT LEAST TWO CHAl\l\ELS 
AND IN THE MULTIPLE TAG ~OCE. 

7090-1558GRGTFL FORTRAN II CALLABLE SORT 
SYSTEM-GET AND FILE ROUTINE 

AVAILABLE 4TH QUARTER 1963. 
GRDER FROM PROGRAM CJSTRIBUT ION CENTER 
SPECIFY FILE ~UMBER 7090-l558GRGTFL 

Al.JTHOR ••• MR. JOHN E. FEOAKC 
GULF RESEARCH AND DEVELOPMENI CO. 
P.O. DRAwER 2038 
PITT>BURGH 30, PA. 
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DIRECT INQUIRIES TO AUTHOR 

A GET AND FILE ROUTINE FOR READING ANC WRITING BINARY TAPES. 
THIS ROUTINE IS USED TO C.REATE INPUT SORT TAPE FOR GR SRT /SCA 
1557/. IT CONTAINS ENTRY RECSIZ, AND HAS BUFFERED OLTPUT. 
WRITTEN IN FAP. 

1090-l 559GRKGEN FORTRAN II CALLABLE SORT 
SYSTEll-BCD TO COLLATOR CONVERSION 

AVAILABLE 4TH QUARTER 1%3. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1559GRKGEN 

AUTHOR ••• MR. JOHN E. FEOAKO 
GULF RESEARCH & DEVELOPMENT CD. 
P.O. BOX 2038 
PITTSBURGH 3C, PA. 

DIRECT INQUIRIES TO AUTHOR 

A BCD TO COLLATOR SEQUENCE CONVERSICN ROUTINE FOR USE WITH GR 
SRT /SDA 1557/. WRITTEN IN FAP. 

7090-1561URTBN PLOTTING ROUTINE 
AVAILABLE 4TH QUARTER 1963. 
ORDER FRrM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-156lURTBN 

AUTHCR ••• H.G. REICHENBACK 

DIRECT INQUIRIES TO •• 
H.G. REICliENBACH 
405 HILGARO AVE. 
LCS ANGELES 24, CALIF. 

ROUTINE FOR GRAPHICAL PRINTOUT OF FUNCTIONS OF ONE OR TWO 
INDEPENDENT VARIABLES. THE ROUTINE CREATES A PRINTOUT ON TAPE, 
USING AS INPUT A SET OF POINT VALUES. EACH POINT HAS AN X-VALUE. 
A Y-VALUE, ANO A Tli!RD QUANTITY WHICH IS EIHER A Z-VALUE OR A 
SYMBOL. ON THE PRINTOUT THE PO INT WILL BE REPRESENTED BY A BCD 
DIGIT. THE DIGIT IS PRINTED IN A COLUMN WHICH CORRESPONDS TC 
THE X-VALUE OF Cl'<E POINT, ANO A ROW Wl-.ICH CORRESPONDS TO THE 
Y-VALUE OF THE POINT. THE DIGIT IS DtTERMINED BY THE THIRD 
QUANTITY THAT IS ASSOCIATED WITH THE POINT. THE ROUTINE ALSO 
PRINTS TABLE-MARGIN I NFDRMAT ION SUCH AS Tf<E X-VALUES OF COLuMNS, 
AND Y-VALUES OF ROWS. IT HAS A NUMBER OF CPTIONS THAT ARE 
USEFl:L FOR CURVE-REPRESENTATION. TBN CAt. Be HELPFUL TC ANYONE 
CONCERNED WITH OUTPUT OF INTRICATE ARRANGEMENTS OF BCD 
INFORMATION. IT CREATES SHORT CUTS IN THE CCDE FOR THIS WORK. 
THE ROUTINE IS WRITTEN FOR 709/7090 COMPUTER. IT IS i.RITTEI'. AS 
TWO SUBROUTINES, ONE IN FAP ANO ONE IN FORTRAN. USER WILL 
COMPILE THEM WITH HIS CWN CODE. THERE IS ALSO AN AUXILIARY 
ROUTINE /TDQ/ FOR THOSE WHO HAVE CATA CN CARDS, AND WANT TD RUN 
A PROBLEM WITHOUT WRITING A CODE. Tt;ESE RCUTINES IN BINARY 
RELOCATABLE FORM, ANO THE PRESENT MANUSCRIPT, ARE AVAILABLE FROM 
THE AUTHOR. WRITTEN IN FAP. 

7090-1563ALCRIS POST MORTEM DUMP ROUTINE 
AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAI" DISTRIBUTION CENTER 
SPECIFY FILE NU,..BER 7090-1563ALCRI S 

AUTHORS •• M.K. CHARTZ V.L. SORENSEN 

DIRECT INQUIRIES TO •• 
MARCELLINE K. CHARTZ 
AMES RESEARCH CENTER 
MOFFETT FIELC, CALIF. 

ALLOwS THE PROGRAMMER TC SYMBOLICALLY SPECIFY AREAS CF DATA TO 
BE PRINTED AT THE CONCLUSION OF A JOB ANO PRINTS THESE AREAS odTh 
APPROPRIATE IDENTIFICATION. ALL DUMPS ARE RELATIVE AND ARE IN 
THE G-FDRMAT. TO SPECIFY AREAS TO BE DUMPED. CALL CRISIS 
/SS,FS, ••• /, WHERE SS EQUALS STARTING LOCATION OF THE DUMP REGION 
FS EQUALS TERMINAL LOCATION OF THE CUMP REGION 
ANY NUMBER OF PAIRS OF ARGUMENTS, SS AND FS, MAY BE USED. BY 
JUDICIOUS USE CF THE FORTRAN STORAGE MAP, ALL PROGRAI" CATA CAN 
BE BRACKETED BY THE USE OF ONE PAIR CF SYMBOLS. AT THE 
NORMAL CONCLUSION CF A JOB, THE DUl",P CUTPUT MAY BE OBTAINED BY 
CALL POST, FROI" FORTRAN OR FAP PROGRAMS. CGCEC IN FAP. 

1090-1565NBSOPER DOUBLE PRECISION ERROR 
FUNCTION SUBROUTINE 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-15651'<BSDPE 

AUTHORS •• NEALL STRANC 

DIRECT INQUIRIES TO •• 
GARNEY HARDY 

GARNEY HARDY 

NATIONAL BUREAU OF STAN OAR OS 
BOULDER LABORATORIES 
BOULDER, COLORADO 

THE ROUTINE will ACCEPT POSITIVE AND NEGATIVE VALUES OF X. 
USING DOUBLE PRECISION INPUT OF X, RESULTS iOtRE ChECKED AGAINST 
EXISTING TABLES AND FOUNC TO BE ACCURATE TO &l IN THE 15TH 
DECIMAL PLACE. FOR REPRESENTATIVE VALUES X, EXECUTICN TIME IS 
APPROXIMATELY 4.33 MS/VALUE. STORAGE REQUIREMENT IS 4754 DECIMAL 
LOCATIONS. WRITTEN IN FORTRAN II. 

7090-1561A"XTPT CHARACTRON MICROFILM 
RECORDED PRINTED OUTPUT ROUTINE 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPEC !FY FILE NUMBER 7090-156 7 AMX TP T 

AUTHORS •• MR. DAVID F. TEMPLETON 
DEPT. OF THE NAVY 
DAVID TAYLOR MODEL BASii'< 
WASHINGTON 7, D.C. 

CONTINUED FROM PRIOR COLUMN--

DIRECT INQUIRIES TO AUTHOR 

AM XTPT IS A FAP SUBRCUTINE OESIGNEC FOR USt WITH AM PLOT• FCR 
MICROFILM RECORDING OF PRINTED OUTPUT EDITEC BY FORTRAN FORMAT 
STATEMENTS. MICROFILM RECCRDING IS DONE WITH AN OFF-LINE 
SC 4020. COMMAl'<DS FOR THE SC 4020 ARE wRITTEN ON TAPE. Tl-t: 
MINll"UM 7090, AND AN OFF-LINE SC 4020 ARt ReQUIREG HARDWARE. USE 
OF THE BELL SYSTEM, BE SYS 3, IS ASWMEC. THE SUBRCUT !NE Al" 
PLCT•, DISTRIBUTION NO. 1146, IS NHDEO AND MUST BE 
REASSEMBLED WITH T~E ADDITICNAL ENTRY CARDS, ENTRY TAPtR ANC 
ENTRY ALTTAP. MANY SYMBOLIC NAMES ARE UStc WITHIN THE PROGRAM 
ANO THE USE OF SCME SIX CHARACTER NAMl:S PREVENTS THEIR 1-EAOING. 
AM XTPT WILL CAUSE UP TO 64 LINES CF 120 CHARACTER EDITED OUTPUT 
TO BE PLACED CN TAPE. THE /IOH/ SECTION OF THE BELL SYSTEM IS 
USED FOR INTERPRETATJOI'< CF THE FORTRAN FORMAT STATEMENT GIVEN IN 
THE CALLING SHUENCE ANO FOR CONVERSION OF ANY GIVEN DATA. 
WRITTEN FAP LAl\GUAGE. 

7090-1568NUMSE" SETS ANO SENSES BITS OF A 
WORD OR ARRAY 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUl"BER 7090-1568NlJMSEM 

AU TH CR ••• MR. AR NC LC LAPIDUS 
AEC COMPUTING & APPLIED MATHEMATICS CTR. 
CGURANT INSTITUTt O~ MATHEMATICAL ~CIENCES 
NEw YORK UNIVERSITY 
NEW YORK 3, lloEM YORK 

DIRECT INQUIRIES TO AUTHOR 

TO SET AND SENSE INDIVIDUAL BITS OF A FORTRAI'< VARIABLE OR ARRAY. 
USAGE- NU MSENS IS USED AS A FORTRAN FUNCTION MSEl'>S U,M,Na 
WHERE-
A IS A "DRTRAN VARIABLE CR THE FIRST .. ORD OF AN ARRAY 
M IS THE Bl T POSIT ION CF THE VARIABLE A /lLESS THEN MLESS THEN 
3276 71 
N IS AN INTEGER WHICH ALTERS THE BIT AS·FOLLOWS­
IF N EQUALS l THE BIT IS TURNED ON AFTER TESTING 
IF N EQUALS 2 THE BIT IS TURNED OFF AFTER TESTING 
IF N EQUALS 3 THE BIT IS REVERSED AFHR TESTING 
IF N EQUALS OTHER THE BIT IS IGNORED AFTER TESTING 
•NU MSENS TREATS THE VARIABLE A LIKE THE FIRST MORD OF A FORTRAN 
ARRAY. BITS 1,2 ••• ,36 ARE IN Alli- BITS 37,38, ••• ,72 ARE IN A 
121- ETC. NU MSENS USES NU INOIC AS A SUBROUTINE. INDIC 
PERFORl"S THE ACTUAL TESTING AND MODIFICATION. MSENS LCCATES AND 
PLACES THE WORD SO THAT INDIC CAN OPERATE ON IT ANO THEN RESETS 
INOJC. 7090 FORTRAN FUNCTION, FAP COOED. 

7090-1569NUPOWR POWER SERIES PACKAGE 
AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM Cl STRIBUT ION CENTER 
SPECIFY FILE NUMBER 7090-l569NUPOWR 

AUTHORS •• J. LEAVITT 

DIRECT INQUIRIES TO •• 
J. LEVITT 

F. RAGUSA 

AEC COMPUTING & APPLIED MATHEMATICS CTR. 
CCURANT INSTITUTE OF MATlil:MATICAL .>CIENCES 
NEW YORK UNIVERSITY 
NEW YORK 3, l'<EW YORK 

TO EVALUATE OR TD FORM THE PRODUCT OR QUCTleNT OF TWO PCllER 
SERIES IN TWO VARIABLES OR TO DIFFERENTIATE OR INTEGRATE SlJCH A 
POwER SERIES OR TO FINO A POINT ALCNG A LEVEL LINE DEFINED BY THE 
PCWER SERIES. TG FIND ThE RESULTING SERIES BY TAKING THE SINE, 
CCSINE, LCGARITHM, EXPONENTIAL OR POWER CF A POWER SERIES IN CNE 
VARIABLE. EACH ROUTINE HAS BEEN COMPILED FROM A SOURCE DECK •ITH 
A OEMENSION STATEMENT FOR THE MATRICES OR VECTORS INVOLVED CF 
SIZE: 25 X 25 Al'ID 25 RESPECTIVELY. TH:RE ARt NO RESTRICflCNS 
WITHIN THE ROUTINES LIMITING THE Cll'.El\SICN SIZE- THEREFORE, IF 
LARGER /OR SMALLER/ MATRICES ARE DESIRED BY THE USER Tl-E SCURCE 
DECKS OF THE FUNCTIONS AND SUBROUTINE SHCULO BE RECOMPILED ANO 
AND THE Dl~ENSION STATEMENTS CHANGED ACCGRDJNGLY. •11tN THE 
BINARY DECKS FOR THESE ROUTINES ARE U.>ED Tlit CALLING PROGRAM 
MUST SET ITS DIMENSION STATEMENT FOR Tl-.ESE MATRICES AT 25 X25. 

1090-1570NULINT LAGRANGE POLYNO"IAL 
INTERPOLATION 

AVAILABLE 4TH QUARTER 1963. 
ORDER FRO~ PROGR~~ DI SHU BUH ON \..cru cl\ 

SPECIFY FILE NUMBER 7C90-1570NULINT 

AUTHOR ••• MR. NORMAN PCLLOCH 
N.Y.l.J. UNIVERSITY 
4 wASHI NG TON PLACE 
NEW YORK 3, N.Y. 

DIRECT INQUIRIES TO AUTHOR 

GIVEN THE VALUES OF AN UNDETERMINED FUNCTION F/X/ AT A FINI Tc 
NUMBER OF EQUALLY SPACEC POINTS, THIS SUBROUTINE WILL GIVE AN 
APPROXIMATION FOR F/XBAR/. ALSO, THERE IS AN APPRCXIMATION OF 
FPRIME/XBAR/ ANO DOUBLE PRIME/XBAR/. WRITTEi'< IN FORTRAN II. 

1090-1571XYZFRSL FORECASTING SALES BY 
EXPONENTIALLY WEIGHTED MOVING AVERAGES 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM 01 STRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1571XYZFRS 

AUTHORS •• MR. BERNARD P. DZIELINSKI 
I BM-A SOD 
2651 STRANG BLVC. 
YORKTOWN HEIGHTS, NEw YCRK 

DIRECT INQUIRIES TO AL THOR 

THE PROGRAM li!LL, FOR INDIVIDUAL PROCuCTS, EVALUATE ThE 
ACCURACY OF A FCRECAST wHICH IS A FlJNCTICN OF PAST ANlJ CURRENT 
SALES, CERTAIN !NIT JAL VALUES A'<D •tIGHTS /AVERAGE, SEASCNAL, 
TRENC/ ANC, FOR \iARIGuS SEE Of iOtll.HTS, DEIER~JH THc OPTIMAL 
SET CF •EIGHTS FOR EACH PRODUCT. THESE WEIGHTS ARE TliEN USEC 
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CONTINUED FROM PRIOR PAGE--
TD MAKE FORECASTS OF FUTURE SALES. MACHINE-BASIC IBM 7090/S4, NO 
SPECIAL FEATURES ARE REQUIREC, THE PROGRAM USES THREE TAPE UNI TS. 
SOURCE LANGUAGE-FORTRAN, WITH SIX PLACE ACCURACY. 

7090-15l2RECDTP CARD TO TAPE Sl"UUTOR IBSYS 
SYSTEM /CRDTP/ 

AVAi LABLE 4TH QUARTER 1963. 
ORDER FROM PROGRA~ CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l572RECOTP 

AUTHOR ••• MR. HERB VAN BRINK 
REPUBLIC AVIATI CN 
FARMINGDALE, NEW YORK 

DIRECT INQUIRIES TO AUTHOR 

THIS ROUTINE PROVIDES A MEANS FOR RUNNING ON-LINE THCSE IBSYS 
SUBSYSTEMS WHICH CANNOT ACCEPT CARO READER INPUT. RECOGNIZES 
7-B PUNCH END-OF-FILES AND ADDS LOOK-Al-EAO BITS. RESTRICTIONS-
REQUIRES THE IESYS SYSTEM. CRDTP IS A MGDIFICATION TO THE 
FORTRAN 2 VERSION 2 CARD-TO-TAPE SIMULATCR. IT INCLUCES I TS OWN 
INPUT/OUTPUT CODING EXCEPT FOR ON-LINE PRINTING, FOR WHICH IT 
USES THE IOEX ROUTINE. CROTP MUST BE PLACED ON ANY OF T~.E 16SYS 
SYSLB TAPES BY USE OF IBEDT. IT MUST APPEAR AS A SEPARATE 
SUBSYSTEM. /HOWEVER, RtASSEMBL Y IF IBSUP MAY INCORPORATE IT INTO 
IBSUP IF A MEANS OF GETTING TO THE ROUTINE IS ADDED/. THE TAPE 
ASSEMBLED AS SYSINI Will BE WRITTEN ON. AT THE CONCLUSION OF 
THE CARO-TO-TAPE OPERATION, A CLEAR Ar.O LOAD TAPE ON Al IS 
SIMULATED. SOURCE LANGUAGE-FAP. 

7090-1575XYZLCSA LU9UNOV CYCLE STABILITY 
ANALYSIS PRCIGRA" 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM OISTRI BUTION CENTER 
SPECIFY FILE NUMBER 7090-l575XYZLCS 

AUTHORS •• MR. RONALD I. FRANK MR. OKAN GUREL 

DIRECT INQUIRIES TO •• 
MR. RONALD I. FRANK 
I BM CORPORATION 
MATH & APPLICATIONS DEPT. 
1271 A\IE. OF THE AMERICAS 
NEW YORK 20, NE~ YORK 

THE PURPOSE OF THIS PROGRAM IS TD- l. TRACE A TRAJECTORY 
OF A REAL AUTONCMOUS SECOND CRDER DIFFERENTIAL SYSTEM AND 
DETERMINE IF THE TRAJECTORY IS CLOSED- 2. IF IT IS-FIND THE 
COEFFICIENTS OF THE FOURIER SERIES REPRESENTING THE TRAJECTORY 
IN A SUITABLE COORDINATE SYSTEM- 3. TO EXAMINE THE TRAJECTORY FOR 
STABILITY BY A NC\IEL TEC..,NIQUE ANALOGOUS TO LIAPUNO\IS SECOl\C 
METHOD FOR CRITICAL POINTS. THE METHODS EMPLOYEC ARE FOR- l. 
INTEGRATION ANO A SIMPLE COMPARISON- 2. STANCARD FOURIER MET..,ODS­
SEE THE SECOND SECTION OF THE PROGRAM CESCRJPTION- 3. A NOVEL 
TECHNIQUE WHICH IS CCJMPLETELY DESCRIBED IN THE PRCGRAM 
CESCRIPTION SECTION. THE RANGE RESTRICTIONS ARE NOTED Il'i THE 
WRITE-UP. THE ACCURACY IS LIMITED TC NO MORE THAN 6 SIGNIF !CANT 
DIGITS IN FLOATING POINT COMPUATIONS. THE SOURCE LANGUAGE OF THE 
PROGRAM IS FOR TR AN 11, Al'+O flo1E PROGRAM RUNS ON A S TANCARD 709C 
uNDER T..,E FORTRAN MONITOR SYSTEM. 

1090-1576XYZAPWF COMPUTE THE AGGREGATE 
PRODUCTION AND WORK FDaCE COEFFICIENTS OF A LINEAR DECISION RULE 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC I FY FILE NUMBER 7090-l 576XYlAPW 

AUTHORS •• MR. BERNARC P. DZIELINSKI 
I BM-AS OD 
2651 STRANG BLVC. 
YORKTOWN HEIGHTS, N. Y. 

DIRECT INQUIRIES TO AUTHOR 

OPTIMAL DECISION RULES HAVE BEEN OERl\IED FOR SCHECULING 
AGGREGATE WORK FCRCE AND PRODUCTION LE\IELS. LINEAR ANO 
QUADRATIC COST FUNCTIONS ARE FITTED TO FACTGRY COST DATA. THE 
PROGRAM DERl\IES THE COST COEFFICIENTS IN\IOL\IED IN THE CECISION 
RULES FROM THESE FUNCTIONS. BASIC IBM 7090/94- NO SPECIAL 
FEATURES. PROGRAM USES TWO TAPES A2 /BCD INPUT/ AND A3 /BCD 
OUTPUT/. LANGUAGE-PROGRAM WAS WRITTEN IN FORTRAN, ANO OPERATES 
UNDER THE FMS-11 MONITOR SYSTEM INCEPt:NOENT OF I BSYS. 

7090-1579GRDST MULTICOMPONENT DISTILLATION 
PROGRAM 

AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1579GROST 

AUTHORS •• JAMES M. CATTLEY ROBERT T. ARMSTRONG 

DIRECT INQUIRIES TD •• 
JAMES M. CATHEY 
GULF RESEARCH & DEii ELOPMENT CO. 
P.O. BOX 203B 
PITTSBURGH, PA. 15230 

THIS PROGRAM IS A 7090/94 \IERSION Cf THE IB OST2 MULT !COMPONENT 
DISTILLATION PROGRAM FOR A 704, WHICH MAY BE RUN UNDER FORTRAN 
MONITOR CONTROL RATHER THAN THE 704 COMPATIBILITY PACKAGE. 
OPERATION OF THIS PROGRA~ REQUIRES A 32K CORE MACHINE WITH 6 
TAPE UNITS IN ADDITION TO FROTRAN MONITOR SYSTEM TAPES. ALL 
NONSYSTEM SUBROUTINES REQUIRED BY THE PROGRAM ARE CONTAINED ON 
THE SYMBOLIC TAPE WHICH IS SUBMITTED. THOSE WHICH DEVIATE FROM 
SUBROUTINES 01 SCUSSEO IN THE ORIGINAL 704 PROGRAM oRITEUP ARE 
NOTED IN THE EXTENDED WRITEUP. THE FORTRAN SYSTEM CHAIN 
FEATURE IS USED TO SIMULATE A PROGRAM TAPE TECHNIQUE. DATA INPUT 
FORMATS ARE ALSO Gl\IEN IN THE ORIGINAL wRITEUP ANO MODIFICATIONS 
ARE DISCUSSED IN THE EXTENDED WRITEUP. THE PRESENT PRCGRAM IS 
ESSENTIALLY A FAP EQUl\IALENT OF THE ORIGINAL SAP PROGRAM WITH 
SUITABLE CHANGES IN INPUT-OUTPUT INSTRUCT IONS AND OTl-ER ALLO~ABLE 
MACHINE COOED CPERATIONS. WRITTEN IN FAP, FCRTRAN II. 

REQUESTOR MUST SUBMIT ONE REEL OF MAGNETIC TAPE FOR BASIC PROGRAM 
MATER! AL. 

7090-1581TYFPT IMPROVED SYSTEMS ROUTINE, 
fLDATl•G POINT TRAP 

AVAi LABLE lST QUARTER 1964. 
ORDER FROM PROGRAM Cl STRIBUT ION CENTER 
SPECIFY FILE NUMBER 7090-1581TYFPT 

AUTHOR ••• OR. W. KAHAN 
INSTITUTE OF COMPUTER SCIENCE 
UNI \IERSITY CF TORONTO 
TORONTO, ONTARIO, CANADA 

DIRECT INQUIRIES TO AUTHOR 

TO DEAL WITH O\IER/UNOERFLOW IN THE AC AND MQ REGISTERS 
AUTOMATICALLY WHEN USING FORTRAN II WITH MONITOR. WRITTEN IN 
FAP. CHECKS ON THE RESULTS OF FLOATl1'G-POIN1 OP ER AT !CNS. 
Rl:COMMENDED TO REPLACE THE /FPT/ SUt!PROGRAM ON THE CURRENT 
709/90 FORTRAN II VERSION 2 SYSTEMS TAPE. USES 31 CELLS /37 SUB 
Bl PLUS LOCATICNS 0 18 ANO 77462 SUB B. THE ACTION IN ANY 
GIVEN CIRCUMSTANCES MAY BE MODIFIEO READILY. SEE LS ANO EXAMPLE 
BELOW. USAGE /FPT/- THIS PROGRAM IS USED AUTOMATICALLY BY All 
FORTRAN II PROGRAMS. /SEE 709/90 FORTRAN REFERENCE MANUAL 
C2B-6054-2, P. 23. / FAP PROGRAMMERS CAN ARRANGE T..,AT IT eE USED 
BY WRITING CLA $/FPT/ STO B IN THE IR ~.A!N PROGRAM. 

7090-15B2TYFPTC SYSTEMS ROUTINE TD SAYE 
INFORMATION AFTER /FPT/ 

AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRAM DIS TR IBUT I CN CENTER 
SPEC I FY FI LE NUMBER 7090- l582TY FPTC 

AUTHOR ••• OR. w. KAHAN 
INSTITUTE OF COMPUTER SCIENCE 
UNl\IERSITY OF TORONTO 
TORONTO, ONTARIO, CANADA 

DIRECT INQUIRIES TO AUTHOR 

TG DEAL WITH O\IER/UNOERFLOW IN THE AC ANO MQ REGISTERS IN SUCH 
A WAY AS TO PREVENT THE LOSS OF INFORMATION WHICH OCCURS WHEN 
OVER/UNDERFLOW IN THE AC AND MQ ARE OtALT WITH BY /FPT /. WRITTEN 
IN FAP. TO BE USED IN CONNECTION WITH FORTRAN II \IERSION 2 
SYSHMS ROUTINE /FPT/. USES 48 CELLS /60 SUB 8/, PLUS LOCATION~ 
0 AND B. USAGE OF FPTC-FPTCT /1/- I IS THE NAME OF A FIXED 
POINT VARIABLE IN WHICH CVERFLOWS ANO UNDERFLOWS ARt COUNTED 
AFTER THE EXECUTION OF THE STATEMENT CALL /FPTCT /I/. O\IER/ 
UNDERFLOW MUST OCCUR W..,ENEVER ONE ATTEMPTS TC CALCULATE A NCN­
ZERO NUMBER WHOSE MAGNITUDE WOULD BE GREATER THAN 2 TO THE l27Th 
POWER /l-2 MINUS 27TH PGWER/ OR LESS THAN 2 MINUS 129TH POwtR. 
OVERFLOW IN THE AC AFTER ADDITION, SUl!TRACTION OR MULTIPLICATICN 
CAUSES I TO BE INCREASED BY I- THE TRUE /OVERFLOWED/ VALUE I" 
THE AC IS MULTIPLIED BY 2 256TH POWER, AND LEFT IN Tl-E AC. 
UNDERFLOIO IN THE AC CAUSES I TO BE DECREASED BY l ANO THE \IALUE 
IN THE AC TO BE MULTIPLIED BY 2 256TH POWER. AFTER ACOITION, 
SUBTRACTICN ANO l'ULTIPLICATION THE CONTENTS OF THE MQ ARE LEFT 
UNALTERED E\IEN IF ITS CHARACTERISTIC OVERFLOoS OR UNDERFLOl.S. 

7090- l5B3TY JCPM ZERO OF A GI VEN FUNCTION 
BETWEEN TWO POINTS /SP/ 

AVAILABLE !ST QUARTER 1964. 
ORDER FRGM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUl'BER 7090-1583TYJCPM 

AUTHOR ••• OR. W. KAHAN 
I NS T ITUTE OF COMPUTER SC I ENCE 
UNI \IERSI TY OF TCRONTO 

DIRECT INQUIRIES TO AUTHOR 

TO SOLVE THE E!;UATION FCN/X,Pl,P2, ••• PL/ E!;UALS O.O FOR X. 
MORE PRECISELY, Gl\IEN A FUNCTION SUBPROGRAM FCN/X,Pl,P2, ••• ,PL/ 
ANO VALUES A ANO B SUCH THAT FCN /A,Pl,P2, ••• PL/ AND FCN /B,Pl, 
p2, ••• ,PL/ HAVE OPPOSITE SIGNS, THE PROGRAM JCPM FINDS A VALUE OF 
X BETWEEN A AND B AT WHICH FCN /X,Pl,P2, ••• ,PL/ CHANGES SIGN. 
WRITTEN IN FAP. USES 109 CELLS /155 SUB B/ PLUS ERASABLE CO~MGN 
1711111 SUB B. USES SINGLE-PRECISION FLOATING POINT NUMBERS. 
A DOUBLE-PRECISION \IERSION IS A\IAILABLE. SEE TY-JCPD. /FPT/ IS 
EXPECTED TD BE AllAILABLE AS IN FORTRAN 121 VERSION 2 /SEE TY, 
/FPT/ SO 1581/. NC OTHER SUBPROGRAMS ARE EXPECTED BESIDES FCN. 
USAGE-JCPM /FCl'<,A,Pl ,P2, ••• ,PL,B/- FCN IS THE NAME OF A 
FLOATING POINT F-LESS FUNCTION FCN /X,Pl,P2, ••• ,PL/ OF A 
FLOATING POINT ARGUMENT X AND THE PARAMETERS Pl,P2, ••• ,PL. THERE 
CAN BE ANY NUMBER OF PARAMETERS, OR NONE- THEY MAY BE OF ANY TYPE 
/NAMES OR EXPRESSIONS/ OR MOCE /FIXED OR FLOATING POINT, ETC./. 
THE PROGRAM JCPM MERELY PASSES THOSE CF ITS ARGUMENTS BETWEt:N 
ITS SECOND AND ITS LAST DIRECTLY TC FCN AS PARAMETERS. FOR 
FURTHER DETAILS, REFER TO THE PA. 

7090-1584TYJCPD ZERO OF A GIVEN FUltCTION 
BETWEEN HID POINTS 

AVAILABLE !ST QUARTER 1964. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-15B4TYJCPD 

AUTHOR ••• DR. w. KAHAN 
I NS TI TUTE OF COMPUTER SC I ENCE 
UNIVERSITY OF TOR ONTO 
TORONTO, ONTARIO, CANADA 

DIRECT INQUIRIES TO AUTHOR 

TO SOLVE THE EQUATION DFCN /X,Pl,P2, ••• PL/ EQUALS 0.0 FOR X. 
THIS IS A DOUBLE-PRECISION VERSION OF TY-JCPI'. WRITTEN IN FAP. 
USES 154 CELLS /232 SUB B/ PLUS ERASABLE COMMCN 177777-6/ SUB B. 
USES DOUBLE-PRECISION FLOATING-POINT NUMBERS. /FPT/ lS EXPECTED 
TO BE AVAILABLE, AS IN FORTRAN II VERSION 2. NO OTHER 
SUBPRGGRAMS ARE EXCEPTED BES IDES OFCN. JCPD EXPECTS THE VALUE 
OF OFCN TO BE IN DOUBLE-PRECISION AC \Ill. 177711,7111b/. USAGE­
JCPMO /OFCN,OA,Pl,P2, ••• ,PL,DB/- OFCN IS THE NAME OF A COUilLE­
PRECISION FLOATING POINT F-LESS FUliCTION OFCN 1ox,P1,p2, ... ,PL1 
OF A COUBLE-PRECISI ON FLOAT ING POINT ARGUMENT ex AND THE 
PARAMETERS Pl 1 P2, ••• ,PL. /REMEMBER TO PUT A D IN COL. l OF 
DFCNS RETURN STATEMENT./ DA AND DB ARE NAMES OF ooueLE-PRECl~ION 
FLOATING POINT VARIABLES. JCPMS WRITE-UP APPLIES, MUTATIS 
MUTANDIS, TO J(PMO. THEREFORE REQUEST THE PA FOR JCPM IS USING 
THIS ROUTINE. 
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7090-1585TYVABS SQUARE ROOT Of su"s OF 
SQUARES 

AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRA" CISTRIBUTION CENTER 
SPEC! FY F !LE NUMBER 7090-1585TYVABS 

AUTHCR ••• DR. w. KAHAN 
INSTITUTE OF COMPUTER SCIENCE 
UNIVERSITY CF TORONTO 
TORONTO, CNTARIO, CANADA 

CIRECT INQUIRIES TO AUTHOR 

MRITTEN IN FAP. INTENCEC TO REPLACE I ABS F ON THE CURRENT 
709/90 FORTRAN II VERSION 2 SYSTEMS TAPE, ANC EXTEND ITS 
FUNCTION. USES 23 SUB 10 CELLS /17 SUB 8/ PLUS ERASABLE COMMON 
171714 TO 11 SUB 8. USES SYSTEMS SUBPROGRAM SQRT F. WHEN X OR 
Y ARE NOT NORMALIZED, AS WhEN CODING IN FAP, VABS MAY ~ANG UP. 

7090-1586AMPLOF FORTRAN GRAPH PLOT 
AVAILABLE 1 ST QUARTER 1964. 
ORDER FROM PROGRA" DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1586AMPLOF 

AUTHOR ••• SHARON E. GOOD 
DEPT. OF THE NAVY 
DAVID TAYLOR MODEL fASIN 
WASHINGTCN, D.C. 

DIRECT INQUIRIES TO AUTHOR 

WR! TES LOOENSITY BINARY TAPE FOR SC 4020 TO LABEL ONE FRA"E CF 
FILM WITH ID- FOR SUCCEEDING FRAMES TC PLGT CURVES COMPLETE WITH 
AXES, GRID LINES AND HEADINGS ANO TO AlLCW l'IORE THAN GNE CUR~E 

PER PLCT. THIS FAP COCEO SUBPROGRAM USES PARAMETERS SUPPLIEC TO 
MA,KE UP THE CALLING SEQUENCES FOR ThE FAP PLCTTING ROUTINES 
/AM PLOT, 1146/. PLOT WILL USE POSITIONS 96-992 IN X DIRECTION, 
0 TO 896 IN Y OIRECTIOh. PLOT WILL fE HEAVY, GRID LINES LIGHT. 
OFF-SCALE VALUES WOULD CAUSE AN ERROR CUMP. 

7090-1587CAFDP1 FAP DISASSEMBLY PROGRAM 
AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-1587CAFDP1 

AUTHCR ••• ROBERT C. FCSTER 
GENERAL DYNAMICS/ASTRONAUTICS 
P .o. BOX 1128 
SAN DIEGO 12, CALIF. 

DIRECT INQUIRIES TO AUTHOR 

THE FAP DISASSEMBLY PROGRAM IS A SYM8CLIC PROGRAM WRITTEN FOR 
THE IBM 7090/94 AND ASSEMBLED UNDER THR FORTRAN MONITOR SYSTEI' 
/FMS/, VERSION Ill. HE PURPOSE OF ThE PROGRAM IS fl/ TO RECCVER 
A PROGRAM SOURCE DECK FROM A PROGRAM OBJECT CECK, 121 TC 
DE-RELATIVIZE A PROGRA,., ANC /3/ TO PROVICE A SYMBOLIC CARO 
LISTING ANO/OR SOURCE CECK w~,ICH WILL AUTOMATICALLY INTEGRATE 
DESIRED OCTAL CGRRECTIONS INTO THE DISASSEMBLY. THE PROGRA" 
DATA CONSISTS Cf ONLY THE OBJECT DECKS FOR WHICH SOURCE CECKS 
ANO/OR SYMBOLIC CARD LISTINGS ARE REQUIRED. ANY NUMBER OF 
PROGRAMS ANO SUBPRCGRAMS MAY BE INCLUCEO BUT THE DECKS MUST BE 
RELOCATABLE COLUMN BINARY ASSEMBLED UNDER FMS II OR FMS Ill. 

REQUESTOR MUST SUBMIT CNE TAPE TO OBTAIN LISTINGS & SYMBOLIC DECK 
ON TAPE AS ONE FILE 

709D-1588NUMLEW EIGENVALUE-EIGENVECTOR 
ROUTINE REAL SYMMETRIC MATRICES FAP COOE0-7090 

AVAILABLE !ST QUARTER 1964. 
ORDER FROM PROGRA" DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-l588NuMLEW 

AUTHOR ••• SAM GREENSFAR 
AEC COMPUTING AND APPLIED MATH CTR. 
COUTANT INST. OF MATHEMATICAL SCIENCES 
NEW YORK 31 NEw YORK 

DIRECT INQUIRIES TO AUTHOR 

COMPUTES All THE EIGENVALUES ANO VECTORS OF A REAL SYMMETRIC 
MATRIX. HOUSEHOLDERS METHOD IS USED TO REDUCE THE MATRIX TO 
TRIDIAGONAL FORM. THE EIGENVALUES ARE THEN ISOLATED USING 
STURM SfQUHKl~G A~D F!~ALLY THE '!ECTCRS ARE FOUND B\' 
WILKINSONS METHOD. SEE THE APPENDIX FOR FURTHER CETAILS. 

THE t!GENVALUES E IG/1,1/, I I EQUALS 1,M/ WILL APPEAR IN THE 
FIRST COLUMN OF EIG IN DECREASING ALGEBRAIC GRCER. THE 
EIGENVECTOR CORRESPONOlhG TC THE LARGtST /ALGEBRAIC/ EIGEhVALUE 
IS COMPUTED FIRST, THE HCTOR ASSOCIATEC WITH THE NEXT LARGEST 
EIGEIWALUE SECOND, ANC SO ON. WHEN MLEW IS CALLEO, THE 
EIGENVECTORS will BE STORED BY COLUMNS /MITH M ELEMENTS PER 
COLUMN/ IN V. WHEN MLEW IS CALLEO, THE EIGENVECTORS WILL BE 
WRITTEN ON TAPE IT IN " LOGICAL RECORDS CF M WORDS EACH. EACH 
EIGENVECTOR IS NORMALIZED TO UNITY. UUPLICATE EIGENVALUES HAVE 
IDENTICAL EIGENVECTORS ASSIGNED TO THEM. MACHINE LANGLAGE-FAP. 

70CJ0-15CJOBC TD TAPE DUMP 
AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRA" Cl STR IBlJT !Or. CENTER 
SPECIFY FILE NUMBER 7090-1590BCTO 

AUTHOR ••• GIO WI EOERHOLC 
UNIVERSITY CF CALIF. CO~PUTER CENTER 
BERKELEY 41 CAL IF. 

DIRECT INQUIRHS TD AUTHOR 

TO PROVIDE AN OCTAL OR BCD PRINT OF A TAPE UNDER FORTRAN 
MONITOR. THIS ROUTINE PRINTS ANY NUMllER OF RECORDS OR FILES 
FROM A TAPE OF INTERSPERSEC BINARY ANO BCC RECORDS. OPERATIONH 
CONTROL IS BY CONTROL CARDS FOLLOWING THE PROGRAM. OUTPLT IS ON 
THE MONITOR OUTPUT TAPE. BINARY RECORDS MAY BE PRINTED IN EITHER 
OCTAL OR DECIMAL- BCD RECORDS MAY BE PRINTEC EITHER 72 CHARACTERS 
PER LINE OR AS OCTAL OR DECIMAL WORDS. THIS ROUTINc PROVIDES 

CONTINUED FROM PR !OR COLUMN--
FOR THE SKIPPING OF ANY NUMBER OF RECORCS OR FILES, FOl<ARD OR 
BACKWARD, ANO FOR THE GPTICNAL RE~INDING OF THE INPUT TAPE 
BEFCRE PRINT-O~T BEGINS. A hEADl~G LINE IS PRINTEC AT T~E 
BEGINNING OF EACH PRINT-OUT AND FOR EACH FILE AND REt-O_RD~ 

7090-1591BCDIAT DIATOMIC MOLECULAR INTEGRAL 
PROGRAM 

AVAILABLE lST QUARTER 1964. 
OROE R F RGM PROGRAM 01 S TR I BUT I ON CE NT ER 
SPECIFY FILE NUMBER 7C90-1591BCOIAT 

AUTHORS •• OR. E. MOORE G. ~IEOERHOLD 

DIRECT INQUIRIES TO •• 
G. l<I ECERHOLO 
CCMPUTER CENTER 
UNIVERSITY CF CALIF. 
BERKELEY, CALIF. 

MODIFICATION, BY OR. EMMET MOORE OF BUEING ~CIENTIFIC RESEARCH 
LABORATORIES, SEATTLE, WASl-INGTON, ANC GIO WIEDERHOLD OF THE 
UNIVERSITY OF CALIFORNIA BERKELEY COMPUTER CENTER, OF Ai'< ORIGINAL 
WRITEUP, Dl Ml OIAT, WRITTEN BY A.C. SWITENDICK, F.J. CORBATO, 
OF THE MASSACHUSETTS INSTITUTE OF TECHNOLOGY. THIS IS A 709C 
VERSION OF THE ORI G!NAL 704 PROGRAM SO 849 Cl BC 0 IA T 

DIATOMIC MOLECULAR INTEGRAL PROGRA" FCR THE 7090. PRCGRAM 
CALCULATES ANY OR ALL 1 AND 2 ELECTRON 1 ANO 2 CENTER INTEGRALS 
BETWEEN SETS OF BASIS FUNCTIONS BY NUMERICAL INTEGRATION USlhG 
THE BARNETT-COULSON METHOD FOR THE 2 CENTER INTEGRALS. THE BASIS 
SET MAY CONSIST OF UP TO 20 FUNCTIONS PER CENTER. A FUNCTION 
CONSISTS OF A LINEAR COMBINATION Of SLATER ORBITALS 116 TERMS 
MAXI MUM/. INDICATIONS OF INTEGRAL AND SUM CONVERGENCE ARE 
GI VEN. PUNCHEC/PRINTED/ Bl NARY OUTPUT. 

REQUESTOR MUST SUBMIT ONE REEL OF MAGNETIC TAPE TO OBTAIN FORTRAN 
CARDS 11 FILE/. 

1090-1593XYZWO"S WORK "O:ASUREMENT SAMPLING 
AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-1593XYZWOM 

AUTHORS •• A.H. RHODES A. L ENSS OR. M.D. SCHMID 
W. C. LINDSTROM 

DIRECT INQUIRIES TO •• 
NORMAN TARNOFF 
I BM CORP. 
MWRO, 618 S. MICHIGAN AVE. 
CHICAGO 5, ILLINOIS 

WORK MEASUREMENT SAMPLING IS A STATISTICAL SAMPLING TECHNIQUE 
DESIGNED TO ESTABLISH JOB STAND ARCS OF COMPARATI VEL y LONG CYCLE. 
AN OBSERVER RECORDS AT RANDOM INTERVALS A JOB POSITION ANO 
ASSOCIATED TIME. DATA IS KEYPUNCHED, SORTED, TIME ADJUSTMENTS 
MADE, ANO MEDIAN TIME AND ASSOCIATED FACTGRS FOR THE JOB 
CALCULATED. THE PROGRAM CAN HANDLE UP TO FOLR SHIFTS A DAY, 
TWENTY JOBS AT A TIME, FOR UP TO TWENTY DIFFERENT JOB STANOARCS. 
UP TO TWO HELPERS WITH TWO DIFFERENT ACTIVITY CODES MAY BE 
CONSIDERED. PARALLEL STUD! ES OF CREWS OR DEPARTMENTS CAN Bt: 
HANDLED. MACHINE CONFIGURATION SEVEN TAPES ANO 16K CCRE 7090. 
PRCGRAMMEO IN FORTRAN, IT MAY BE ADAPTED TO OTHER COMPUTERS FOR 
WHICH A COMPILER IS A\IAILABLE. SOURCE LANGUAGE- FORTRAN FOR THE 
7090. 

RE QUESTOR MUST SUBMIT ONE REEL OF MAGNET IC TAPE FOR BAS IC PROGRAM 
MA TE RIAL 

7090-1594XYZSSCP STUDENT SECTIONING PROGRA" 
AVAILABLE lST QUARTER 1964. 
OROtR FRUM PROGRAM DISTRIBUTIGN CENTER 
SPEC !FY FI LE NUMBER 7090-15CJ4XYZSSC 

AUTHORS •• W.H. BOSSERT M. L. BULLOCK J.B. HARMON 

DIRECT INQUIRIES TO •• 
J.B. HARMON 
I EM CORP. 
LI ASON OFF ICE 
71 MASSACHUSETTS AVE. 
CAMBRIDGE 39, MASS. 

THE ?09/90/9.t; STUOf:NT SECTHJNWG PRCGRAr4 AS5iGNS CCLLHE OR 
UNIVERSITY STUDENTS TO NONCONFLICTING SECTIONS WITHIN COURSES 
THAT THEY HAVE SELECTED. THE SCHEDULES PRCDUCED GIVE EACH 
FOR LUNCH HOUR EACH DAY. A STUDENT MAY REQUEST UP TC 15 
DIFFERENT COURSES FROM A MASTER COURSI: AND SECTION DATA Filt 
WHICH MAY CONTAIN UP TO 1,000 COURSES ANO 2,500 SECTIONS. THE 
PROGRAM WI LL KEEP SECT ION SEA TI NG EVENLY BALANCED THROUGHOUT THE 
COMPUTER RUN. ThE INPUT CONSISTS OF THE COURSE AND SECTION DATA 
FILE ANO A FILE OF ANY NUMBER OF STUDENTS REQUESTING ASSIGNMENT. 
THE OUTPUT CONSISTS OF THE FINAL COURSE ANO SECTION DATA STATUS, 
COMPLETED STUDENT SCHEDULES, ANO A l !ST OF STUDENTS WHO CA,,l\CT BE 
SCHEDULED FOR CNE REASON OR ANOTHER. IT WILL PRODUCE ABOUT 
6,000 SCHEDULES PER HOUR OF 7090 TIME AND CAN ACCOMOCATE A 
LARGER SCHOOL FASTER THAN IS POSSIBLE ON A ~MALLER MACHINE OR CN 
A DECIMAL MACHINE. IT WAS COMPILED WITH FORTRAN/FAP "01\ITCR 
SYSTEM, VERSION II, MODIFICATION LEVEL lB WITHOUT THE STANOAkO 
ERROR OPTION. BECAUSE OF CORE LIMITATIONS, IT CANNOT BE USED 
IN THE COMPILE AND EXECUTE MOOE. THE 709/90/94 CGNFIGURATIGI\ 
RECUIREO IS TWC CHANNELS. Two TAPE DRIVES CN EACH CHANNEL, CARO 
READER ANO PRINTER ON CHANNEL A. SPECIAL FEATURES ARE NOT lJSt:O, 
AND THEY SHOULD BE OFF WHEN THIS PROGRAM IS RUN. PHASE I I OF 
THE PROGRAM USES 32,741 MEMORY LOCATIONS WHILE PHASE I USES 
250 LOCATIONS LESS THAN THAT. Al Tl-OUbH ~OST OF THE PROGRAM 
WAS WRITTEN IN FORTRAN, EACH PHASE CONTAINS SUBROUT 11\ES WRITTEN 
IN F AP. 

REl;UESTOR MUST SUbMIT ONE REEL OF MAGNETIC TAPE TO OBTlllN FILE 1 
/BINARY CARDS/, FILE 2 /SYMBOLIC CARDS/, AND FILE 3 /TEST DECKS/ FOR 
BASIC PRCGRAM MATERIAL 

7090-l597BC70" SIMULATE A 321t 70" ON A 6511 
7090 

AVAILABLE IS T QUARTER 1964. 
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CONTINUED FROM PRIOR COLUMN--
FOR THE 1401. THE ASSEMBLED DECK IS wRITTEN OUT ON eCD 
TAPE 6 FOR OFF-LINE PUhCHING. D. LIAR IS WRITTEN IN 
FORTRAN II AND CAN BE EASILY MODIFlEC TO ADD ADDITIONAL 
PSEUDO OPS OR DIAGNOSTICS. 

1090-3010ASBBJll RK53 - FORTRAN FLOATING 
POINT RUNGE-KUTTA INTEGRATION 

AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRAM CISTRIBUTION CENHR 
SPECIFY FILE NUMBER 7090-3010ASBBJ l 

AUTHGRS •• O. SCHERMERHORN C. FEN CALL 

DIRECT INQlJIRIES TO •• 
D. SCHERMERHORN 
AEROSPACE CCRP. 
P.O. BOX 1306 
SAN BERNARDINO, CALIFORNIA 

FIXEC INTERVAL OR VARIABLE INTtKVAL OPTIMIZED BY A SIMPSONS RULE 
CHECK USING DERIVATIVES ALREADY FORMED IN THE 4TH ORDER 
RUNGE-KUTTA PROCESS. INTEGRATES A SYSTEM CF N FIRST CRCER 
DIFFERENTIAL HUATIONS WITH ACCURACY CONTROLLABLE BY RELATIVF 
ANO/OR ABSCLUTE CRITERIA FOR EACH EQUATION. COMMUNICATES WITH 
lJSER-SUPPLIEO DERIVATIVE AND CONTRCL SUBROUTINES. USES DOUBLE 
PRECISION INTERNALLY TO INCREMENT THE VARIABLES. SPACE REQUIRED-
318 WORDS AND 9N PLUS 6 CELLS OF WORKING STORAGE. WRITTEN IN 
FORTRAN II. 

7090-3011PNLAMI MATRIX INVERSION WITH 
SOLUTION OF LINEAR EQUATIONS 

AVAILABLE lST QUARTER 1962. 
ORDER FROM PR CG RAM DI STRI WTI CN CENTER 
SPECIFY FILE NUMBER 7090-3011PNLAMI 

AUTHOR ••• BJORN A. KLEIST 
FOA4 STOCKHOLM 80 SWEDEN 

DIRECT INQUIRIES TO AUTHOR 

A FORTRAN SUBROUTINE Wl11CH SOLVES THE MATRIX EQUAT!ON AX#B 
FOR VERY LARGE SYSTEMS USING FORTRAN UOUBLE PREC IS!ON 
ARITHMETIC. A IS A REAL, S'UARE COEFFICIENT MATRIX AND B 
IS A MATRIX OF CONSTANT VECTORS. THE INVERSE MATRIX AND 
DETERMINANT ARE ALSO OBTAINED. A IS DESTROYED IN THE 
INVERSION. PRCGRAM USES FGUR TAPE UNITS, TWO ON EACH OF 
TWO DATACHANNELS. TIMING /.288/ /N&M/&15.8/ /N/N 
MILLISECONDS, WHERE N IS ORDER OF A AND M IS NUMBER CF 
CONSTANT VECTORS. RECUIRES 4276 CELLS PLUS 8&/N&M/&1633 JN 
C CMMON. 

1090-1090NUCL01 AETU 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRJ euTJON CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL01 

AUTHOR ••• R. A. BLAINE 
P. n. BOX 309 
LANOuA PAKK, lALlf. 

DIRECT I NQUI RIES TO AUTHOR 

/INDICATED STATUS, IF KNOWN/ TO ADJUST CRDS!>-SECTION DATA 
BASED ON DATA FROk A CRITICAL EXPERIMENT INVOLVING F!SSICN 
FOILS AND OSCILLATOR MEASUREMENTS. IN USE, AVAILABLE. 

7090-7090NUCL02 AUIFIRE 
AVAILABLE lST QUARTER 1962. 
ORDER FROM PROGRAM DISTR!eUTION CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL02 

AUTHOR ••• R. A. BLAINE 
P. O. BOX 3C9 
CANOGA PARK, CALIF. 

DIRECT INQUIRIES TO AUTHOR 

THE BASIC PURPOSE CF THIS CODE IS TO COMPARE THE COSTS OF 
VARIOUS FUEL CYCLES. A IMF IRE USES NON-SPA Tl AL TWD-GROlJP 
THEORY TO PREDICT K TO THE SUB EFF AS A FUNCTION OF BURNUP. 
OPTIONS ARE AVAILABLE BY WHICH CHANGES IN CERTAIN 
HETEROGENEOUS EFFECTS WI TH blJRNUP CAN BE TAKEN 11'TO 
ACCOUNT. THE CODE CONTAINS A LIBRARY OF FAST AND THERMAL 
MICROSCOPIC CROSS-SECTIONS, DECAY CONSTANTS, AND FISSION 
YIELDS FOR 40 ISOTOPES. THE PRESENT VERSION IS DESIGNEC TD 
INVESTIGATE URANIUM FUEL SYSTEMS. ABOUT 2 SECCNDS PER 
CYCLE, EACH CYCLE DIVIDED INTO THREE PARTS. 

7090-7090NUCL03 A 111-6 
AVAi LABLE lS T QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL03 

AUTHORS •• O. C. BALLER H. P. FLAT 

DIRECT INQUIRIES TO •• 
R. A. BLAINE 
P. O. BOX 309 
CANOGA PARK, CALIF. 

AIM-6 IS A ONE-DIMENSIONAL C!FFUSIG" THEORY CODE •ITH 
OPTIONS SIMILAR TO THOSE OF FOG, EXCEPT FOR THE BUCKLING 
ITERATION PROGRAM. A LIBRARY OF MICROSCOPIC CROSS SECTION 
DATA IS UTILIZEC TO FORM THE MACROSCOPIC CROSS SECT!ONS. IN 
ADDITION TO THE SEARCHES AVAILABLE TO FCG, A CDNCENTRATICN 
SEARCH ON ONE OR TWO ELEMENTS IS PERMITTED. AN EXTENSIVt 
DATA EDIT IS AVAILABLE. THERE MUST BE ND MORE THAN 101 
SPACES NOR MORE THAN 18 ENERGY GROlJPS. ONLY COWNSCATTERING 
IS PERMITTED, BUT CAN BE FROM A GBEt. GROUP TO ANY LO.ER 
GROUP. fOR A 16 GROUP, 101 MESH POINT PROBLt:M, 3 MINUTES 
WCULD BE A TYPICAL TIME FOR A SINGLE PROBLEM, ALTHOUGn 
TIMES MAY BE AS LOW AS 30 SECONDS. 

REQUESTOR MUST SUbMIT l TAPt TO OBTAIN BASIC PROGRAM 

CONTINUED FRCM PRIOR PAGE--
ORDER FROM PROGRAM DISTRIBUTICt. CENTER 
SPECIFY FILE NUMBER 7090-1597BC704 

AUTHOR ••• GI 0 WI EDERHDLD 
UNIVERSITY OF CALIFORNIA 
BERKELEY 4 1 CALIF. 

DIRECT INQUIRIES TO AUTHOR 

THIS PROGRAM ALLOWS SIMULATION OF r.<ARLY ANY PROGRAM THAT WlLL 
RUN ON A 32 K 704 ON A 7090 OR 7094 HAV !NG-
l/ 32K ADDITICNAL CORE STORAGE RPQ W 98514 
21 7 INDEX REGISTERS /IF 7C90- RPC • 98513/ 
31 IT IS ALSO CAPABLE CF SIMULATING A 704 PRINTER CLCCK w!H 
THE 7090 CORE STORAGE CLOCK RPQ W 98509 /MILLISECOND/, OR THE 
DELCO CLOCK /SEE TIMEH ROUTINE/. THE PRINTER CLOCK IS ASSUMED 
WIRED INTO CCLUMNS l-6. 
4/ FLOATING POINT TRAP MODE MAY BE SIMULATED. 
5/ TRAPPING DUE TO DIVIDE CHECK TRAP FEATURE RPQ W 01490 IS 
SIMULATED TO BE IGNORED. 
6/ ON-LINE PUNCHING IS SIMULATED ONTC TAPE. /NO ON-LINE PUNCH 
REQUIRED/. 
A PLUGBOARD WIREC AS FOLLOWS IS ASSUMED- NO SENSEPUNCH 
INSTRUCTION- PUNCl1 INTO COLS. 1-72 SPU 1- RESET CONSECUTIVE 
NUMBER PUNCHING COUNTER FRCM COLS. 69-72 OF CARD IMAGE, SET 
IDENTIFICATION IN COLS. 73-76 FROM CCLUMNS 65-68 SPU 2- CONTINUE 
CONSECUTIVE RENUMBERING AND ID PUNCHING SPU l FOLLOWED BY SPU 2-
RESET COUNTER TC ZERO AND CLEAR LABEL FILED. 
71 ALL PRINTER ECHOS ARE ARTIFICIALLY CREATED SO THAT ON-LINE 
PRINTING IS NOT CHECKED. 
8/ AS MANY TAPES AVAILABLE ON CHANNEL A AS THE 704 PROGRAM 
REQUIRES. A PROGRAM TAPE AND A PUNCH OUTPUT TAPE ON CHANNELS 
WRITTEN Ir. FAP LANGUAGE. 

REQUESTOR MUST SUBMIT ONE REEL OF MAGNETIC JAPE FGR BASIC PROGRAM 
MATERIAL 

7090-1598WHCAN CAN CYLINDER ANALYSIS 
PROGRAll 

AVA! LAB LE lST QUARTER 1964. 
ORDER FROM PROGRA~ Cl STRIBUT ION CENT ER 
SPEC! FY FILE NUMBER 7090-1598WHCAN 

AUTHOR ••• WILLIAM P. KUNKEL 
A. S. E. &A. DEPT. 
WESTINGHOUSE ELECTRIC CORP. 
EAST PITTSBURGH, PA. 

DIKEC T INQlJIR!ES TD AUTHOR 

CAN IS A PROGRAM USEC TO CALCULATE THE STRESSES IN 
CYL! NORICAL GECMETRI ES CAUSED BY IMPOSED LOA CS. IN IE RN AL 
PRESSURES, EXTERNAL PRESSURES AND VARIOUS EXTERNAL FORCES MAY BE 
SPECIFIED. THE PROGRAM CAN CONSIDER AS ~.ANY AS FIFTY /50/ 
CYL!NORICAL SUBDIVISIONS /CYLINDERS/. IT SOLVES THE SYSTEM OF 
INTERNAL RESTRAINTS BY USING THE SHORT CYL!NDcR CCEFFICIENTS 
DEVELOPED IN THE THEORY OF BEAMS CN ELASTIC FOUNCATIONS. THE 
PROGRAM CALCULATES THE DEFUCT!ONS RDHT!CNS ANC T~REt: PRINCIPAL 
STRESSES AT A NUMBER OF STATIONS THROUGHOUT THE LENGTH OF Tl-E 
~EDMETRY. THE STRESS COMPONENTS ARE COMBINED TO GIVE HE THREE 
STRFSS C!FFERENCES. CAN WAS wRITTf~ FOR Th IEI' 7094 ~!TH THf 
FOLLOWING HARDWARE. MEMORY-l6K UN-Llr.e IAP< uNI lo,-; GH-Ll/\t 
CARD-TO-TAPE OFF-LINE TAPE-TD-PRINTER WRITTEN IN FORTRAN II 
LANGUAGE. 

7090-3001RSROKT ROCKET - OMNIBUS CALCULATO., 
KINEMATICS OF TRAJECTORIES 

AVAILABLE lST QUARTER 1964. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC! FY FILE NUMBER 7090-3001RSROK T 

AUTHOR ••• BARRY W. BOEHM 
THE RAND CORP., 
1700 MAIN ST. 
COMPUTER SCIENCES DEPT. 
SANT A MONICA, CALI FORNI A 

DIRECT INQUIRIES TO AUTHOR 

ROCKET IS A FORTRAN 11 PROGRAM WHICH MATHEMATICALLY SIMULATES 
THE FLIGHT OF AEROSPACE VEHICLES BY NUMERICAL !NTEGRATICN OF 
THEIR EQUATIONS OF MOTICN. A SPECIAL-PURPOSE INPUT FCRM ENABLES 
THE USER TO SPECIFY THE CHARACTERISTICS OF HIS VEHICLE AND ITS 
FLIGHT PLAN, BOTH OF WHCH CAN VARY Tl-ROUGH A WIDE RANGE OF 
CHOICES, WITH COMPARATIVE LY LITTLE EFFORT. THE PROGRA~ REQUIRES 
THE USE OF A FORTRAN COMPILER, READS INPUT FROM TAPE 5, AND 
WRITES OUTPUT ON TAPE 6. IT OCCUPIES ABOUT 25,0CO WCRDS OF CDRE­
TYPICAL TRAJECTORIES TAKE THIRTY SECONDS TO RUN ON A 7090. 

REQUESTOR MUST SUBMIT CNE TAPE TD OBTAIN BOTI- BINARY AND BCD FIU:S 
AND ALSC THE PROGRAM LISTINGS. 

1090-3002LRLIAR ASSEMBLY ROUTINE OF l~l SPS 
PROGRAMS 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7C90-3002LRLIAR 

AUTHORS •• G. R. EBBERT 

DIRECT INQUIRIES TO •• 
G. R. EBBERT 

MARTHA PETRUS 

NATL. AERONAUTICS & SPACE ADMIN. 
LEWIS RESEARCH CENTER 
21000 BROOKPARK RD. 
CLEVELAND 35, OHIO 

THIS ASSEMBLY ROUTINE IS FOR USE ON THE IBM 70~0 TO 
ALLOW ASSEMBLY OF 1401 PROGRAMS WRITTEN IN THE SPS 
LANGUAGE. THE TIMING FOR INSTRUCTION EXECUTION AND TOTAL 
PROGRA~ RUNNING TIMe lo AVAILABLE. C!AGNDSTICS A'IC THE 
TOTAL NUMBER OF 1401 LOCATIONS REQUIRED ARE PRINTED OUT 
ALONG WITH THE PROGRAM LISTING. A CROSS REFERENCE SYMBOL 
TABLE JS ALSO PRINTED. A. THIS ROUTINE RUNS ON A 32K 7090 
lolTH FOUR TAPES. B. THE ROUTINE EXPt:CTS INPUT FROM TAPE 
7- HOWEVER, BY RECOMPILING A SMALL SUtlROUT !NE, INPUT MAY 
BE FROM CARDS. C. THE LANGUAGE OF SPS IS AS DESCRIBED IN 
IBM BULLETIN J28-0200-2, PRELIMINARY SPECIFICATION OF SPS 
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CONT I NUED FROM PR ICR PAGE-­
MATERIAL. 

7090-7090NUCLO't Al REK-11 
AVAILABLE IST QUARTER I962. 
ORDER FROM PRCGRAM CISTRIEUTICN CENTER 
SPECIFY FILE NUMBER 7C90-7090NUCL04 

AUTHOR ••• A. SCHWARTZ 

DIRECT INQUIRIES re •• 
R. A. BLAINE 
P. O. BOX 3C9 
CANOGA PARK• CALIF. 

THE AIREK CODE IS DESIG1'EC TO SOLVE THE REACTOR KINtTICS 
EQUATICNS WITH RESPECT TO TIME. THE MATHEMATICAL METHOD 
USED IS THAT DEVELCPED BYE. R. COHEN /SOME TOPICS IN 
REACTOR KINETICS - SEC. GENEVA CONF., P. 629, I958/. THE 
HAXIl'UM NUMBER OF DIFFERENTIAL EQUATICNS THAT CAN BE SCLVED 
SHULTANEOUSLY IS 50. 

7090-709011UCL05 CLOUD 
AVAILABLE 4TH QUARTER I96I. 
ORDER FRGH PROGRAM DISTRIBUTION CENTER 
SPECIFY· FILE NUMBER 7090-7090NUCL05 

AUTHOR ••• o. S. 
0

DUNCAN 

DIRECT INQUIRIES TO •• 
R. A. BLAINE 
P. O. BOX 309 
CANOGA PARK, CALIF. 

THE CLOUD CODE CALCULATES THE EXTERNAL GAMMA-RAY DOSE RATE 
AND TOTAL INTEGRATED DCSE RESULTING FROM THE CONTINUOUS 
RELEASE OF RADICACTIVE MATERIALS TO Tl-.E ATMOSPHERE. 
METEOROLOGICAL PARAMETERS SUCH AS WIND VELCCITY, LATERAL 
AND VERTICAL DIFFUSION PARAMETERS, STABILITY PARAMETERS AND 
THE PRE5ENCE OF .PHYSICAL BOUNDARIES SUCH AS A GRCUNO 
SURFACE AND A TEMPERATURE INVERSION LAYER, ARE CONSIDERED. 
DECAY OF THE SCURCE MATERIAL IS DESCRIBED EITHER BY THE USE 
OF A SIMPLE PARENT-DAUGHTER CECAY SCHtME OR BY A WAY-WIGNER 
TYPE RELATIONSHIP. A 32K MEMORY IS REl;UIRED. 

7090-7090NUCL06 EQUIPOISE - 3 
AVAILABLE 2ND QUARTER 1962. 
ORDER FROM PROGRA~ CI S TR I BUT IDN CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL06 

AUTHORS •• T. B. FOWLER 

DIRECT INQUIRIES TO •• 
T. B. FOWLER 

M. L. TOBI AS 

UNION CARBIDE CORP. 
OAK RIDGE, H:NNESSEE 

EQUIPOISE - 3 IS AN IBM-7090 FORTRAN PROGRAMMED CODE FOR 
THE SOLUTION OF TWO-GROUP, TWO-DIMENSIONAL, NEUTRON 
DIFFUSION EQUATIONS. A MAXIMUM OF 2IOC MESH POINTS MAY BE 
uSED, AND THE CODE Will SOLVE PROBLEMS IN EITHER 
RECTANGULAR OR CYLINDRICAL GEOMETRY. LOGARITHMIC DERIVATIVE 
BOUNDARY CONDITIONS ARE ALLOWED, AND REMCVAL OF NEUTRONS 
FROM BOTH GROUPS IS PERHITHD. 

REQUESTOR HUST SUBMIT 1 TAPE TO OBTAIN BAS IC PROGRAM 
HATE RIAL. 

7090-7090NUCL07 FOG 
AVAILABLE IST QUARTER 1962. 
ORDER FROM PROGRAM DISTRIEUTICN CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL07 

AUTHOR ••• H. P. FLATT 

DIRECT INQUIRIES TO •• 
R. ti. BLAihE 
P. D. BCX 309 
CANOGA PARK, CALIF. 

THE FOG CODES ARE CNE-CIMENS IONAL NEUTRON DI FF US ION THEORY 
CODES. THE DIFFERENCE EQUAT ICNS USED ARE DESIGNCD IN 
CONSERVE NEUTRONS IN CYLINDRICAL ANC SPHERICAL GEOl'ETRY. 
THI: PRINCIPAL OPTICNS AVAILABLE INCLUDE CALCULATION OF THE 
ADJOINT FLUX, FIVE DIFFEREl'ff CRITICALITY SEARCHES, AND 
CHOICE OF CNE OF NINE POSSIBLE SETS OF BOUNDARY CONDITIONS 
/INCLUDING ENERGY-DEPENDENT EXTRAPOLATION LENGTHS/. IN 
ADD IT I ON, AN AUT GHAT IC CALCULATION OF EX TR AP OLA T ION 
PARAMETERS IS PERMITTED, AhC THERE IS AVAILABLE A BUCKLING 
ITERATION PROGRAM FOR A FULLY-REFLECHC, RIGHT CIRCULAR 
CYLINDER. ONLY "ACROSCOPIC INPUT DATA IS PERMITTED. FROM 
ONE TO FOUR ENERGY GROUPS ARE PERHI TTED, AND UP TO 239 MESH 
POINTS AN-0 itO REGIONS. SCATTERING IS PERMITTED ONLY TO THE 
NEXT LOWER GROUP. VAR JES WIDELY, BUT EXECUTION TIME MAY 
GENERALLY BE EXPECTEC TO BE LESS THAN 30 SECONDS. 

REQUESTOR MUST SUBMIT 1 TAPE TO OBTAIN BASIC PROGRAM 
MATER JAL. 

7090-7090NUCL08 FORM 
AVAILABLE IST QUARTEk 1962. 
ORDER FROM PROGRA~ DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL08 

AUTHCR ••• O. J. HC GOFF 

DIRECT INQUIRIES TO •• 
R. H. BLAINE 
P. C. BOX 309 
CANCGA PARK, CALIF. 

Section B 

CONT rnurn FROM PRIOR COLUHll--

THE FORM, OR FCRTRAN-MLFT, CODE IS A FOURIER TRANSFORM 
SLOWING-DOWN CODE QUITE SIMILAR TO THt: MUFT-4 CODE, eur 
CONTAINING SOME ADDITICNAL OPTIONS, INCLUDING THE OPTION OF 
CHANGING CROSS SECTIONS IN THE 54 GROUP LIBRARY AT 
EXECUTION TIME. LIBRARY EDITING ROUTINES ARE INCLUDED AS 
AUXILARY CODES. A 32K MEMORY AND 2 TAPE UNITS ARE REQUIRED. 
ABCUT 5-6 SECG,,CS. 

REQUESTOR HUST SUBMIT 1 TAPE TO OSTAJr, BASIC PROGRAM 
MATERIAL. 

7090-7090NUCL09 FORTRAN SNG 
AVAILABLE IST QUARTER 1962. 
ORDER FROM PROGRAM DISTRISUTICN CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL09 

AUTHORS •• B. CARL SON 

DIRECT INQUIRIES TO •• 
R. H. BLAlhE 
P. O. BOX 309 

B. J. LEMKE 

CANCGA PARK, CALIFORNIA 

THIS CODE IS A REVISION OF AN EARLIER CODE WRITTEN BY 
ARGONNE NATIONAL LABORATORY /REF. it8D/AMD107 BY J. E. 
DENE~/. THE PRINCIPAL CHANGES THAT WERE HADt WERE TO 
ELIMINATE USE CF DRUMS AND ANY ON-LINE PRINTING, AS WELL AS 
TO INCREASE THE SIZE OF THE DIMENSION STATEMENTS. IN 
ADDITION TO THE REGULAR FLUX CALCULATICNS IN PLANE, 
SPHERICAL, AND CYLINDRICAL GEOMETRY, VARIOUS CRITICAL ITV 
SEARCHES ARE PERMITTED. A 32K MEMORY IS REQUIRED. UP TO 100 
SPACE INTERVALS AND 20 E"ERGY GROUPS ~AY BE USED. 

7090-709011UCL10 FUGUE 
AVAILABLE IST QUARTER I962. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-709DNUCL10 

AUTHOR ••• H. J. RICHARDSON 

DIRECT INQUIRIES TO •• 
R. H. BLAINE 
P. O. BOX 309 
CANOGA PARK, CALIF. 

THE FUGUE COOE COMPUTER ST EADY-ST A TE .. ALL AND BULK FLU IC 
TEMPERATURE, VOID FRACTION, AND LOCAL PRESSURE IN 
LIQUID-COOLED CLOSED CHANNELS IN WHICH ThE HEATING RATE IS 
SPEC! FIED. THE REQUIRED RELATIONSHIPS ARE EXPRESSED IN 
GENERAL, NON-DIMENSIONAL FORM AND COMBINED IN AN INTERNALLY 
CONSISTENT HANNER TO ALLOW PRED ICTIO"S FOR A VARIETY CF 
COOLANTS AND SPECIFIED OPERATING CCNDITIONS. A MAXIMAL 
PRCBLEH REQUIRES ABOUT I Ml,,UTE ON THE 7090. 

7090-7090NUCL11 GAM-1 
AVAi LABLE 2ND QUARTER I962. 
ORDER FROM PROGRAM CISTRIBUTIGN CENTER 
SPECIFY FILE NUMBER 7090-7C90NUCL1I 

AUTHORS •• G. D. JOANOU 

DIRECT INQUIRIES TO •• 
B. H. MOUNT 
P. O. BOX 1"68 
PITT., PA. 

J. S. DUDEK 

II NDICA TION OF STATUS, IF KNOWN/ CALCULATES FEW-AND HULT I­
GROUP CROSS-SECTIONS USING THE P SUB l EQUATIONS. A FULL 
SCATTERING MATRIX IS INCLUDED FOR BOTH P SUB 0 AND P SUB 1 
SCATTERING TERMS. RESONANCE ABSORPTION IS TREATED BY IHE 
METHODS DEVELOPEC BY L. W. NCRDHEIM. 

REQUESTOR HUST SUBMIT 1 TAPE TO OBTAIN BASIC PROGRAM 
MATER! AL. 

7090-7090NUCL12 GRACE-I 
AVAILABLE lST QUARTER I962. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPEC! FY FILE NUMBER 7090-7090NUCL12 

AUTHORS •• D.S. DUNCAN A.O. SPEiR 

DIRECT INQUIRIES TO •• 
R. H. BLAINE 
P. O. BOX 309 
CANOGA PARK, CAL IF. 

GRACE-I IS A HLLTIGROUP, HULTIREGICN, GAMMA-RAY 
ATTENUATION CODE DESIGNED PRIMARILY FOR COMPUTING GAMMA-RAY 
HEATING AND GAMMA-RAY DOSE RATES IN HULTIREGION FINITE OR 
SEHi-INFINITE SLAB SHIELDS. A DIFFERENT BUILDUP FACTOR MAY 
BE SPECIFIED FOR EACH SOURCE REGION CONSIDERED. IF A 70it IS 
USED, AT LEAST AN BK MEMORY IS REQUIRED. AS MANY AS 30 
REGICNS, IO MESH POINTS PER REGION, 20 GAMMA-RAY ENERGY 
GROUPS, IO SHIELD MATERIALS, AND 5 MATERIAL BUILDUP FACTORS 
HAY BE INCLUDED IN A SINGLE CALCULATICN. A SAMPLE PROBLEM 
INVOLVING I SOURCE REGION, 9 HESH POINTS AND I ENERGY GROUP 
REQUIRED .65 MINUTES ON THE 709. 

7090-7090NUCL13 GRACE-II 
AVAILABLE lST QUARTER 1962. 
ORDER FROM PROGRA~ Cl STRIBUTIGN CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL13 

AUTHORS •• o.s. DUNCAN 

DIRECT INQUIRIES TO •• 
R. H. BLAINE 
P. G. BOX 309 

A.B. SPEIR 

CANOGA PARK, CALIFORNIA 



CONTINUED FROM PRIOR PAGE--

GRACE-II IS A ,.UL TI GROUP, HULTIREGI ON, GAHHA-RAY 
ATTENUATION COCE WHICH COMPUTES THE TOTAL DOSE RATE OR HEAT 
GENERATION RATE FROM EITHER A SPHERICAL GR A CYLINDRICAL 
SOURCE. THE SOURCE, WHICH HAY BE LOCATED IN EITHER THE 
CENTRAL REGION OF THE SYSTEM OR IN A CONCENTRIC SHELL 
REGION SURROUNCING IT, HAY BE UNIFORM, EXPONENTIAL, OR HAVE 
A POLYNOMIAL VARIATION IN THE RADIAL DIRECTION. IN THE CASE 
OF CYLINDRICAL GEOMETRY, IT HAY ALSO HAVE A POLYNOMIAL 
VARIATION IN THE AXIAL DIRECTION. IF USED ON THE 704, AT 
LEAST A 16K MEMORY IS REQUIRED. AS MANY AS 22 REGIONS, lC 
MESH POINTS PER REGION, 20 GAHHA-RAY ENERGY GROUPS, 2C 
SHIELD MATERIALS, ANO 20 MATERIAL BUILDUP FACTORS HAY BE 
INCLUDED IN A SINGLE CALCULATION. A SAMPLE PROBLEM REQUIRED 
3.64 MINUTES ON THE 709. 

7090-7090NUCLH PERT 
A \IA I LABLE lST QUARTER 1962. 
OROER FROM PROGRAI' CISTRIBUTION CENTER 
SPECIFY FI LE NUMBER 7090-7090NUCL14 

AUTHOR ••• H. P. FLATT 

DIRECT INQUIRIES TO •• 
R. H. BLAINE 
P. O. BOX 309 
CANOGA PARK, CALIF. 

THE PERT CODE IS A PERTURBATION THEORY CODE DESIGNED FOR 
USE WITH THE AIM-5, AIH-6, AND FOG CODES. PUNCHED CARO 
OUTPUT FROM THESE CODES IS USED AS INPUT TC THE PERT CCCE. 
USING CROSS SECTION DATA, FLUXES, ANO ADJOINT FLUXES, THE 
RELATION CHANGE IN K TG THE SUB EFF HAY BE CALCULATED. 
CRGSS SECTIONS MAY BE ~EIGHTED WITH ThE ADJOINT FLUX AND/OR 
FLUX. THE NEUTRON LIFETIME FGR THE DELAY GROUPS MAY ALSO BE 
CALCULATED. A LINEAR PERTURBATION THEORY IS USED FOR THE 
CALCULATIONS OF THE RELATlllE CHANGE IN K TO THE SUB EFF. 
GENERALLY LESS THAN 30 SECONDS FOR AN 16 GROUP PROBLEM. 

7090-7090NUCL15 SAIL 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL15 

AUTHORS •• B. J. LEMKE B. CARLSON 

DIRECT INQUIRIES TO •• 
R. H. BLAINE 
P. O. BOX 309 
CANOGA PARK, CALIF. 

THE HONOENERGETIC NEUTRON TRANSPORT EQUATION IS SOLllEO 
USING THE DISCRETE S TO THE SUB N METHOD FCR A ONE­
DIHENSIONAL PLANE CELL. VARIOUS CELL PROPERTIES ARE 
COMPUTED. EMPHASIS IS PLACED UPON EASt IN RuNNING HULT IPLE 
CASES, ANO, IN CA~E OF LACK OF CONVERGENCE ~!THIN ThE 
SPECIFIED NUMBER OF ITERATIONS, UPON RESTARTING A PROBLEM 
AT A LATER DATE. THE CCOE IS LIMITED TO A SINGLE ENERGY 
GRGUP, 100 REGICNS, 100 INTERVALS, ANO PLANc GEOMETRY. THE 
ORDER OF APPROXIMATION MUST Bf 2, 4, 6, CR 8. ThE RUNNl~G 
lIME !S GtNE:RALLY LtSS THAN ONt MINUTL. A SAMPlc S TC Tht 
SUB 4 PROBLEM INllOLlllNG 7 MESH POINTS REQUIRED 2I SECONDS, 
INCLUDING LOADING THE PROGRAM INTO MEl10RY. 

7090- 7090NUCL16 SIZZLE 
AVAILABLE 2NO CUARTER 1962. 
ORDER FROM PROGRAM CISTRIBUTION CENTER 
SPECIFY FILE NUl'BER 7090-7090NUCL16 

AUTHORS •• O. P. SATKUS H. P. FLATT 

DIRECT INQUIRIES TO •• 
R. H. BLAINE 
P. O. BOX 309 
CANCGA PARI<, CALIF. 

/INDICATION OF STATUS, IF KNOWN/ ONE-SPACE CIMENSION, 18 
GROUP DIFFUSION THEORY CALCULATION. AFTER CALCULATION AT T 
EQUALS o, NUMBER OF GROUPS MAY BE REOUCEC TO l TO 6 GROUPS. 
FIRST llERSION OF CODE WAS PRIMARILY INTENDED FOR FAST 
REACTOR CALCULATIONS, BUT LATER VERSIUNS HAVE APPEARED FOR 
THERMAL CALCULATIONS. IN PRODUCTION, AVAILABLE. 

REQUESTOR MUST SUBMIT l TAPt TO OBTAIN BASIC PROGRAM 
MATERIAL. 

7090-7090NUCL11 SUMMIT 
AVAILABLE 2NO QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC I FY FI LE NUMBER 7 090-7090NUCL1 7 

AUTHOR ••• JOAN BELL 
GENERAL ATOMIC DIVISION OF 
GE,...ERAL OYNA~ICS 

JOHN JAY HOPKINS LABORATCRY 
PO BOX 608 
SAN DIEGO 12, CALIFORNIA 

DIRECT INQUIRIES TO AUTHOR 

DESCRIPTION OF CODE PROGRAM FOR THE CCHPUTATION OF 
CRYSTALLINE SCATTERING KERNELS. THIS IS THE MOST RtcENT 
CODE FOR THIS PURPCSE. CODES WHICH CONTRIBUTED TO THE 
DEVELOPMENT OF SUMMIT /SOME OF WHICH ARE INCORPORATED Id TH 
MODIFICATIONS IN THIS COCE/ ARE PHONON 150, PHONON-2 
PHONCN-1, FACET, NETIC ANO PHISON. 

7090-7090llUCL18 S SUll °' CYLINDRICAL GEOMETRY 
CELL CODE 

AVAILABLE 2ND QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL1B 

AUTHOR ••• J. S. TEMPLE 

Section B 

CONTINUED FRCM PRIOR COLUMN--

DIRECT INQUIRIES TO •• 
R. H. BLAINE 
P. O. BOX 309 
CANCGA PARK, CALIF. 
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THIS CODE SOLVES THE ONE-DIMENSIONAL MONOENERGETIC 
BOLTZMANN EQUATION IN CYLINDRICAL GEOMETRY, USING THE S SUB 
4 APPROXIMATION. IN ADDITION TO THE FLUX DISTRIBUTION, 
CELL-AVERAGED PARAMETERS ARE COMPUTED. AN INPUT GUES TO THE 
FLUX MAY BE USED OR A CIFFUSION CALCULATION HAY BE 
PERFORMED TO PRDlllCE AN INITIAL GUESS. IN AOOITICN, WhEN 
RUNNING MULTIPLE CASES, lHE CONllERGEO FLUX FROM THE 
PREVIOUS CASE HAY BE USEC. THE PRESENT RESTRICTIONS ARE 
lOC REGIONS ANO 400 INTERVALS. WITH THESE OI~ENSIGNS, A 32K 
HEHDRY IS REQUIRED. ABOUT 15 SECONDS FOR A SC MESH POINT 
PROB LEH. 

7090-7090NUCL19 TEMPEST 
AVAILABLE 2NO CUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL19 

AUTHGR.S •• J. S. SHUDDE J. OYER 

DIRECT INQUIRIES TO •• 
R. H. BLAINE 
P. O. BOX 309 
CANOGA PARK, CALIF. 

THERl'AL CROSS-SECTION, WIGNER-WILKINS CR WIGNER EQUATICNS. 
IN USE, AVAILABLE. 

7090-7090NUCL20 TEMPEST-11 
AVAILABLE 3RO QUARTER 1962. 
ORDER FROM PROGRAI' 01 STRIBUTION CE NT ER 
SPEC! FY FILE NUMBER 7090-7090NUCL20 

AUTHOR ••• R. H. SHUDOE 

CIRECT INQUIRIES TO •• 
R. H. BLAINE 
P. O. BOX 309 
CANOGA PARK, CALIF. 

TEMPEST-I I IS A NEUTRON THERHALIZATION CODE BASED UPON ThE 
WIGNER-WILKINS APPROX !MAT ION FOR LIGHT MODERATORS ANO THE 
WILKINS APPROXIMATION FOR HEAVY MODERATORS. A MAXWELLIAN 
DISTRIBUTION MAY ALSO BE UStO. THE MODEL UStO MAY BE 
SELECTED AS A FUNCTION OF ENERGY. THE SECOND-ORDER 
DIFFERENTIAL EQUATIONS ARE INTEGRATED DIRECTLY RATHER THAN 
TRANSFORMING TC THE RICOTI EQUATION. THE CODE PROVIDES 
MICROSCOPIC ANO MACROSCOPIC CROSS-SECTION AVERAGES OllER THE 
THERMAL NEUTRON SPECTRUM. A 32K MEMORY IS Rl:QUIRED. ABOUT 
15-20 SECONDS. 

7090-7090•UCL21 TWENTY GRAND 
AVAILABLE 2NO QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
:OPEC !FY f-ILI' ~UMBER 7090-7C90NUCL21 

AUTHORS •• T. B. FOWLER H. L. TOBI AS 

DIRECT INQUIRIES TO •• 
UNION CARBICE CORP. 
T. B. FOWLER 
OAK RIDGE NAT. LAB. 
OAK RIDGE, TENN. 

THE TWENTY GRAND PROGRAM FCR THE IBM 7090 IS CAPABLE OF 
SOL\/ ING NEUTRON DIFFUSION PROBLEMS IN C YLINOR !CAL OR SLAB 
GEOMETRY FOR ONE TC SIX GROUPS. UP TO 3000 MESH POINTS MAY 
BE USED. NEUTRON TRANSFER FROM ANY GROUP TO ANY CTHER GROUP 
IS PERMITTED. LEAKAGE IN THE THIRD OIHENSIGN IN X-Y 
GEGMETRY MAY BE TREATED BY A BUCKLING WHICH CAN VARY ~ITH 
REGION ANO GROUP. THREE TYPES OF SYl11'tTRY CONDITIONS MAY BE 
HANDLED AO-TOMATICALLY. THE ZERO FLUX, ZERO OERlllATlllE, ANO 
LOGARITHMIC BOUNDARY CONDIT IONS ARE AVAILABLE. 

REQUESTOR HUST SUBMIT l TAPE TO OBTAlf\ BASIC PROGRAM 
MATERIAL. 

7090-7090NUCL22 WHIRLAWAY 
AllAILABU: 2NO QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL22 

AUTHCRS •• M. L. TOBIAS T. B. FOWLER 

DIRECT INQUIRIES TO •• 
UNION CARBI CE CORP. 
H. L. TOBIAS 
OAK RI OGE NAT. LAB. 
OAK RIDGE, TENN. 

BY MAKING CERTAIN CHANGES IN TWO OF THE CHAIN LINKS OF THE 
WhlRLAwAY CGOE, IT MAY EE USED TO CALCULATE THE FLUX 
DISTRIBUTION WITH A FIXED SOURCE I~ CNE REGION. THE 
EIGENVALUE IS l<EPT AT UNITY. WHILE REGIONS wlTH FLUX­
DEPENOENT SOURCES ARE PERMITTED, Tl-EY ~UST NOT BE ADJACENT 
TO THE ONE FIXED-SOURCE REGION. CORRECTEC VALUES FOR THE 
SAMPLE PROBLEM Gii/EN IN ORNL-3150 ARE ALSO INCLUDEC. 

REQUESTOR l'UST SUBMIT l TAPE TO OBTAIN BASIC PROGRAM 
MATERIAL. OBTAIN BASIC PROGRA,_, 

7090-7090NUCL23 ZUT AND TUZ 
AVAILABLE 2NO QUARTER 1962. 
ORDER FROM PROGRAM 01 STRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-7C90NUCL23 

AUTHOR ••• G. F. KUNC IR 
GENERAL ATO~IC DlllISION OF 
GE:NERAL DYNAMICS 
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CONTINUED FROI PRIOR PAGE--
JOHN JAY HOPKINS LABORATCRY 
PC BOX 608 
SAN DIEGO 12, CALIFORNIA 

DIRECT INQUIRIES TO AUTHOR 

DESCRIPTION OF CODE ZUT COMPUTES THE RESONANCE INTEGRALS 
FROM THE RESONANCE PARAMETERS FOR A WIDE VARIETY OF 
TEMPERATURES, COMPOSITIONS, ANO GEOMETRIES FCR THE RESOLVEC 
RESONANCES. TUZ DOES THE SAME FOR THE UNRESOLVED 
RESONANCES. A 32K MEMORY IS REQUIRED. 

REQUESTOR HUST SUBMIT l TAPE TO OBTAIN BASIC PROGRAM 
MATERIAL. 

7090-7090•UCL2~ 2DXY 
AVAILABLE 2ND QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTtR 
SPEC !FY FI LE NUMBER 7090-7090NUCL24 

AUTHORS •• J. BENGSTON S. T. PERKINS 
D. W. THOMPSGN 

DIRECT INQUIRIES TC •• 
G. A.·LINENBERGER 
SAN RAMON, CALIF. 

T. W. SHEHEEN 

THE 2DXY PROGRUI SCLVES THE HOMOGENEOUS OR lNHCMOGENEOIJS 
MULTI-GROUP TRANSPORT EQUATICN IN XY GEOMETRY. VACUUM, 
SURFACE SOURCE, OR REFLECTING BOUNDARY CCNCITIONS ARE 
AVAILABLE AS OPTIONS. IN THE HOMOGENEOUS CASE THE USER MAY 
REQUEST THE COllPUTATIOlt OF REACTIVITY, PERIOC, CRITICAL 
CONCENTRATIONS Of SOME COllPOSITION OR THE CRITICAL 
THICKNESS OF A ZONE. THE S SUB N APPROXIMATION IS USED. 
SCATTERING MUST BE ISOTROPIC. ONE ANC ONE-~ALF HOURS FOR 6 
GROUP, 1000 llESH POINTS ON THE 7090 /USING THE BINARY 
EC! TOR/. 

70CJ0-70CJDNUCL25 9-NIOBE /UllC-90-2/ 
AVAILABLE 3RD QUARTER 1962. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC lFY F 1 LE NUMBER 7090-7 090NUCL2 5 

AUTHORS •• D. YETMAN 

DIRECT INQUIRIES TO •• 
O. YETMAN 

B. EISENMAN 

UNITED NUCLEAR CORP. 
DEVELOPllEllT DIV.-NDA 
WARREN, lllCHIGAN 

G. RAeINOWITZ 

9-NIOBE SOLVES THE TIME INDEPENDENT HULTIENERGY /\EUTRON 
OR GAMMA RAY TRANSPORT EQUATION IN A FINITE MULTILAYERED 
SPHERICAL CONFIGURATION. THE CODE ALLOWS FOR BOTH DISCRETE 
ENERGY LEVELS AS WELL AS A CONTINUUll GF ENERGY LEVELS WHEN 
THE LEVELS ARE VERY CLOSE. 

A 32K MEMORY ANO 10 TAPE UNITS ARE REUUIRED. A MAX IMUll OF 
FIVE MATERIALS IS PERMITTED IN EACH REGION, AND UP TO FIFTY 
REGIONS HAY BE HANDLED. A MAXIMUM OF 200 ENERGY GROUPS 
HAY BE USED. 

A TYPICAL PROBLEM HAVING 85 RADIAL MESHPOINTS, 81 ENERGY 
VALUES, AND 8 ANGULAR RAYS REQUIRED 2-1/2 HOURS CN TH 
IBM-7090. 

7090-7090NUCL26 TET 
AVAILABLE 3RD QUARTER 1962. 
ORDER FROI' PROGRAll DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7C90-7090NUCL2 b 

AUTHDR ••• CHARLES w. DAwSCN 
DAVID TAYLOR HODEL EASIN 
PITTSBURG, PA. 

DIRECT INQUIRIES TO AUTHOR 

THE THERMAL ENERGY TRANSPORT CODE TET IS A SLAB-GEOMETRY 
TRANSPORT CODE DESIGNEC FOR THE SOLUTl CN OF THERMAL 
PROBLEMS. THE ANGULAR INTERVAL MAY BE CIVIOED INTO AS MANY 
AS FIVE SUB-INTERVALS. WITH THIS SUBDIVISION, AS MANY AS 
39 ENERGY GROUPS HAY BE USED. BOUNDARY CONDITIONS 
PERMITTED ARE A FREE BCUNDARY, A REFLtCTING BOUNDARY, CR A 
PERIODIC BOUNDARY CONDITION. UP TC 70 REGIONS ARE 
FERi'HTHD. 

DIMENSION STATEMENTS IN THIS CODE MAY EE INCREASED TO 
ALLOo FOR 56 ENERGY GRCUFS ANO 90 REGICNS FOR P SUB l 
CALCULATION, 43 GRCUPS ANO 80 REGICNS FOR A P5UB 2 
CALCULATION, AND 41 GROUPS AND 70 REGIONS FCR A P SUB 3 
CALCULATION. 

A 32K l'EMCRY AND 6 TAPE UNITS ARE REQUIRED. 

REQUESTOR ~UST SUBMIT 1 TAPE TO OBTAIN BASIC PRCGRAH 
MATERIAL. 

7090-7090NUCL27 MIST /MUL TIGROUP 
INTERNUCLEAR SLAP TRANSPORT I 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAM CISTRIBUTl01' CENTER 
S Pt:C I FY FI LE 1'UMB ER 7090-7 090NUCL2 7 

AUTHORS •• T. L. GALLAGHER M. J. HALL 
R. J. NEUHOLD G. E. PUTNAM 

DIRECT INQUIRIES TO •• 
PHILLIPS PETROLEUM COMPANY 
ATOMIC ENERGY DIVISION 

Y. S. Kl M 
D. M. SHAPIRC 

A DESCRIPTION IS GIVEN OF A SET OF CODES DE51GNEC TO SOLVE 
THE ONE DIMENSIONAL BOLTZMANN EQUATIOlll IN SLAB GEOMETRY FCR 
FOR UP TO SIX ENERGY GROUPS, TWO HUNDRED AND FIFTY 
SPACE POINTS AND FCRTY REGIONS. 

Section B 

CONTINUED FROM PRIOR COLUMN--

THE BOUNCARY CONDITIONS FOR EACH GROUP CAN bE 
INDEPENDENTLY SPECIF! EC AND THE BOUNCARY CONDIT I CNS PERMIT 
VERY GENERAL SPECIFICATIONS wlTH REGARD TO -

Al PERFECT MIRROR REFLECTION OR 5Yl'METRY 
Bl ANISOTROPIC DIFFUSE SOURCES /~Y INPUT OF LEGENDRE 

POLYNOMIAL COEFFICIENTS OR A SHORT TAbLE DES CR !BING A K,~OWN 
ANGULAR DJSTRleUTlON OF THE FLUX/ 

Cl ISCTROPIC /LAMBERT SURFACE/ RtFLECTIDN 

INDEPENDENT SPECIFICATICN Of AN ISOTRlPIC VOLUl'E SOURCE 
IN EACH GROUP IS ALSC ALLOWED. 

ALTHOUGH SCATTERING FROM ONE GROUP TO ANOTHER IS 
ASSUMED TO BE ISOTROPIC, THE SCATTERING FUNCTION o!THI" 
EACH GRGUP CA"I Bt ~ SECCND ORDER LEGENCRE POLYNOl'IAL SERIES 

THE ~ETHOD USED TO SOLVE FOR THE ANGULAR DEPENDENT FLUX 
JN EACH GROUP IS NOT ITERATIVE - HElllCE. FEw GRCUP PROBLEl'S 
REQUIRE NO HORE THAN A FEW GUTE R !Tt: RAT ICNS--EXAC TL Y AS IN 
THE COMMGN HUL Tl GROUP DIFFUSION CODcS. 

THE NUMERICAL APPROXIMATION TO THE BOL TL MANN EQUATION IS A 
LINEAR ONE WHICH CAN BE DESCRIBED AS AN EXTENSION ANO 
GENERALIZATION OF METHODS USED IN THE ORIGINAL SN CODES. 
IT IS SIGNIFICANT THAT THE PHYSICALLY UNREALISTIC NON­
SYl'HETRICAL NATURE OF THE FORMER SN APPROXIMATION IN SLAB 
CASES WI TH REG ARC TO FLUXES IN THE FORWARD AND BACKWARD 
HEM I SPHERES HAS BEEN REMO\i EL. 

THE MIST PROGRAM IS THE FIRST APPLICATION OF THE NEW 
FORMULATION WITH A NON-ITERATIVE METHOD OF SOLUTION FOR THE 
FLUXES IN EACH ENERGY GROUP OF A SLAB GEOMETRY MODEL. THE 
COUPLING OF THE GROUPS IS BY WAY OF DOWNSCATTERING A/\O 
f ISSI ON. THE PROGRAM IS DIVIDED 11\TC FOUR SEPARATE CODES 
IN ORDER TO PROVIOE THE MAXIMUM NUMBER OF SPACE POINTS 
FOR EACH ORDER OF THE ANGULAR APPROXIMATION. THE LIMITS 
ON THE NUMBER OF MESH POI NT 5 IN EACH CODE IS AS FOLLCl•S -

CODE MAXIMUM .NUMBER CF MAXIMUM NUMBER 
ANGULAR INTERVALS Of SPACE POINTS 

HIST 4 
HIST b 
Ml ST 8 
HI ST 10 

b 
8 

10 

250 
15 c 
100 

70 

THE MIST PROGRAM IS PRESENTLY WRITTEN FOR A" IBM 709C 
WITH 32K STORAGE. IT IS IN THE FORTRAN LANGUAGE wHICH 
ALLOWS FOR RELATIVELY EASY MODIFICATION AND ADAPTATION 
TC OTHER COMPUTING SYSTEMS. 

7090-7090NUCL2B EQUIPOISE 3A 
AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPEC I FY FI LE NUMBER 7090-7090NUCL2 8 

AUTHOR ••• C. ~. NESTOR JR. 
OAK RIDGE NAT 1 CNAL LABORATORY 
OAK RIDGE, TENNESSEE 

DIRECT INQUIRIES TO AUTHOR 

EUUIPOISE 3A IS A SLIGHTLY tXPANDED VERSION OF EQUIPOISE 
3. THE TWO ADDITIONS ARE A SECTION Of THE l"PUT ROUTINE, 
WHICH PRODUCES A PICTURE OF THE AR~ANGEMENT CF MATERIALS 
WITHIN THE REACTOR, AND A SECTION OF THE CUTPUT ROUTINE, 
WHICH CALCULATES FIRST-ORDER PERTURBATION THEORY ESTIMATES 
OF NEUTRON LIFETIME AND OF THE REACTIVITY RESULTING FROM A 
UNIT INCREASE IN EACH OF THE GROUP CONSTANTS IN EACh REGIO" 
OF THE REACTOR. THE LATTER OUTPUT ~'1LL BE PROVIDED ~HEN 

THE AOJGINT FLLX OPTI01' IS USED. THE ONLY ADDITICNAL 
INPUT DATA REQUIRED ARE THE AVERAGE NEUTRON SPEEDS FOR THE 
Ti.a GROUPS. A FCRTRAN SOURCE DECK AN[, A BIMRY DECK ARE 0" 
FILE. 

REQUESTOR MUST SUBMIT 1 TAPE TO CBTAIN BASIC PROGRAM 
MATERIAL. 

7DCJ0-7090NUCL29 ZORCH - THE ANALYSIS OF 
SlllULATEDR TRANSIENTS WITH A SIMPLIFIED SPACE DEPENOEllT lllNETICS HODEL 

AVAILABLE 4TH QUARTER 1962. 
ORDER FROM PROGRAI' DISTRIBUTION CENTER 
SPEC! FY FILE NUMBER 7090-7090NUCL29 

AUTHGR ...... C... li. .. NESTO~ JR'° 
OAK RIGE NATIONAL LABORATGRY 
GAK RIDGE, TENNESSEE 

CIRECT INOLIRIES TC AUThOR 

THE PROGRAM DESCRIBED IN THIS REPORT IS AN tXTENDED A~C 
REVISED VERSION OF THE POINT-HODEL KENETICS PROGRAM 
MURGATROYD. IN THE MODEL USED IN THE PRESENT PROGRAM, 
THE AX !AL SPACE CEPENDENCE CF THE FUEL ANC GRAPhlTE 
TEMPERATURES IS CALCULATED, AND THE EFFECT ON RtACTIVITY 
OF DEVIATIONS FROM THE STEADY STATE VALUES IS ASSUMED TO BE 
GIVEN BY THE PRODUCT OF AN APPROPRIAH TEMPERATURE CO­
EFFICIENT OF REACTIVITY TIMES THE DEVIATIGNS FROM THE 
STEADY STATE VALLE OF THE NUCLEAR AVERAGE TEMPERATURE /NAT/ 
THE NAT IS COMPLTED USING A SINE-SQUARED WEIGHTING FUNCTION 
IN THE AXIAL DIRECTION AND USING AN INPUT oEIGHTING FACTOR 
IN ThE RADIAL [IRECTION. 

THE SHAPE OF THE POoER DENSITY IS TAKtN TO BE TIME­
INDEPENDENT IN CONTRAST TO ThE SHAPES Of Tht TEMPERATURE 
DISTRIBUTIONS, wHICH ARE TIME-DEPENCENT IN THE CALCULATIO/\. 
THIS PROGRAM IS INTENDEu TC BE USED IN SURVtYS OF REHTOR 
BEi-AViOR UNDER A WIDE RANGE OF CD1'DIT1GNS. IT IS THERtFORt 
BASEC GN A SIMPLIFIED MODEL IN ORDER T!J REDUCE COMPUTING 
TIME, BUT SHOULC PROVIDE A BETTER APPROXIMATION TO REACTOR 
EEHAVI OR Th AN DOES A PURELY SPACE-INDEPENDENT CALCULATION 

THIS REPORT CCNSISTS OF A DERIVATION OF THE EQUATIONS USED 
IN THE PRCGRAM, INSTRUCT !CNS FOR ITS USE AND SAMPLE INPUT 
ANO CUTPUT FOR A TEST CASE. A FORTRA" ~OURCE DECK A"C A 
BINARY OBJECT DECK ARE ON FILE. 



7090-7090NUCL30 DOB - A TWO DIMENSIONAL 
REACTOR DIFFUSION COOE WITH CRITICALITY SEARCH AND BURNOUT OPTIONS 

AVAILABLE lST QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPEC !FY FILE NUMBER 7090-7090NUCL30 

AUTHORS •• J. H. ALEXANDER C. CYL-CHAMPLIN J. E. GRATTEAU 
P. C. KAEST~ER E. J. LESHAN M. H. MERRILL 
W. A. GROWDCN 

DIRECT INQLIRIES TC •• 
J. H. ALEXANDER 
GENERAL ATO~IC DIVISION 
GENERAL DYNAMICS CORPORATION 
JOHN JAY HOPKINS LABCRATORY 
FOR PURE AND APPLIEC SCIENCE 
P. O. BOX 608 
SAN DIEGO 12, CALIFORNIA 

DUO-DIMENSIONAL BURNOUT /CCB/ IS A FIVE-GROUP, 
TWO-SPACE-DIMENSIONAL REACTOR OIFFUSICN CODE WITH BURNOUT 
OPTIONS. A MAXll'UM OF FOUR THOUSAND MESh POINTS ARE 
ALLOWED- OGWN SCATTERING TWO GROUPS FRGM THE THIRD GRCUP 
AND UPSCATTERING ONE GROUP FROM THE FIFTH GROUP IS ALLOWED. 
DOB "°AV BE LJSFO TO PERFORM STATIC CALCULATIONS WITH OR 
WITHOUT A CRITICALITY SEARCH TO OBTAIN FLUX AND POWER 
DISTRIBUTIONS. DOB IS WRITTEN IN THE FORTRAN 7090 LANGUAGE 
TO FACILITATE MODIFICATION. THE DIFFUSION PORTION OF DOB 
IS BASICALLY A TRANSLATION INTO FORTRAN OF THE UCRL PROGRAM 
ANGIE. A SET OF SPECIAL TAPE SUBROUTINES ARE USED TO TAKE 
MAXIMU~ ADVANTAGE OF THt IBM 7090S ABILITY TO DO MULTIPLE 
TAPE OPERATIONS wHILE PERFORMING CALCULATIONS. OPERATING 
EXPERIENCE INDICATES THAT THE DIFFUSION CALCULATIONS 
RUNNING TIME COMPARES QUITE FAVORABLY wlTH ANGIE. 

REQUESTOR MUST SUBMIT 4 TAPES TO OBTAIN BAS IC PROGRAM 
MATER !AL. 

7090-7090NUCL31 GE-HAPO S-X 
AVAILABLE 1 ST QUARTER 1963. 
ORGER FROM PROGRAM CISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL31 

AuTHOR ••• B. H. CUANE 
HANFORD ATOMIC PRODUCTS OPERATICN 
GENERAL ELECTRIC COMPANY 
RICHLAND, WASHINGTON 

DIRECT INQLIRIES TO AUTHOR 

COMPUTER FOR WHICH CODE IS DESIGNED- I BM-7090 PROGRAMMING 
SYSTEM-FLOCO-V 

NATURE OF PROBLEM SOLVED-THE PROGRAM CONSTRUCTS NELTRON 
AND PHOTON DOUBLE SN TRANSPORT APPROXIMATION SOLUTIONS FOR 
A SLAB, CYLINDER, OR SPHERE. LATTICE DETAIL IN GEOMETRY, 
ENERGY, AND MOMENTUM ANGLES IS FLEXIBLE. 

METHOD OF SOLUTION- THE METHOD IS A LOGICAL EXTtNSIO~ CF 
IDEAS ORIGINATED BY B. G. CARLSON IN THE LOS ALAMOS SN 
CODES. THE PROGRAM USES DISCRETE-POINT ANO 
PIECE•l5c-LINEAR CIUTAL REPRcSENTATION, A'i •fLL A' 
SELECTED PORTICNS OF HIS INTEGRATION METHOO. NUCLEAR 
ANALYSIS CAPABILIT !ES NOT PRE\llOUSL Y AVAILABLE INCLUCE-

/1/ SIMULTANECUS CALCULATION CF BOTh ADJOINT ANC FLlJX, 
COMBINED ~ITH FIRST-ORDER-PERTURBATION-THEORY CONVERGENCE 
ACCELERATION APPLIED TO EIGENVALUE, ISOTROPIC ADJOINT FIELC 
OR SOURCE, ANO CURRENT FIELD OR SOURCE, WITH EIGENVALUE 
ACCELERATION CHAIN-COMPOUNDED CONTINUALLY TO ANY SPECIFIED 
CROER. 

/2/ ISOTRCPIC AND ANISGTROPIC SCATTER-TRANSFER, BOTH 
EXOTHERMIC ANO ENOOTHERMIC, THROUGH AN UNLIMITED ENERGY 
RANGE. 

131 FLEXIBLE ARRAY OF l'EASURABLE EIGENVALUES, 
INCLUDING CRITICAL FUEL LOACING, CRITICAL MOCERATOR 
LOADING, CRITICAL POISON LOADING, AND REACTOR PERIOD WITH 
INCLUSION OF ANY NUMBER OF DELAYEC PRODUCTION GRCUPS. 

/4/ NEUTRON MODERATION HEAT-ING, P~.OTON PRODUCTION, 
PHOTON ENERGY DEPOSITION, ANO BIOLOGICAL DOSE DEPOSITICN. 

/5/ PERFORMANCE TRENDS, PROVIDED AS FIRST-ORDER­
PERTURBATION-THEORY DERIVATIVES SPANNING COUPLED VARIATION 
CF All EIGENVALUES AND REACTOR MATERIAL LOADINGS. 

/6/ VARIATIONAL OPTIMUM SPACE:_ENtRGY 
CELL-HOMOGENIZATION, WEIGHTED WITH THE PRODUCT OF ADJOINT 
AND FLUX, PROVIDING COMPLETE QUASI-CONSTANT INPUT FOR GROSS 
DIFFUSION AND KINETIC ANALY>ES. 
TYPICAL RUNNING TIME- 5-20 MINUTES FOR 4-FIGURE EIGENVHUE 
FROM FLAT-FIELIJ START. 
MATERIAL AVAILABLE THRU ARGONNE COCE CENTER-

1. COOE ABSTRACT 
2. PROGRAM DESCRIPTION DECK /TAPU 
3. FLOCO-V OBJECT DECK /TAPE/ 
4. PROGRAM S SOURCE DECK-TABLE-8 /TAPE/ 
5. PROGRAI' S OBJECT DECK /TAPE/ 
6. INPUT INSTRUCTION CECK-TABLE-4 /TAPE/ 
7. SAMPLE PROBLEM INPUT DECK-TABLE-7 /TAPE/ 
8. REFERENCE REPORT 
9. PROGRAI' S REVISIONS, APRIL 1962 MONIHLY PROcRtSS 

REPORT. 

REQUESTOR MUST SUBMIT 1 TAPE TO OBTAIN BASIC PROGRAM 
MATER! AL. 

7090-7090NUCL32 FARSE 
AVAILABLE lST QUARTER 1963. 
OROER FROM PROGRAM 01 STRIBUTICN CENTER 
SPECIFY FILE NUMBER 7090-7090NUCL32 

AlJTHDRS •• K. L. RODNEY 

DIRECT INCUIRIES TO •• 
K. L. RCCNEY 

M. A. BOLING 

ATCMICS INTERNATICNAL 
A DIVISION OF NCRTH AMERICAN AVIATION 

Section B PAGE 087 

CONT IN LED FROM PR! OR COluMN--

THE FARSc CODE IS A TOOL DESIGNED TO INVESTIGATE THE 
EFFECT OF COMPlcX SHIELD GEOMETRICS ON OVERALL SHIELD 
WEIGHT AND PAYLCAD DOSE PROFILE FOR Sl<AP REACTOR SYSTEMS. 
IT IS SPECIFICALLY TAILORED TO SNAP GtOMETRICS. FARSI: 
ENABLES ONE TO INVESTIGATE MANY SHIELD SHAPES ANC SIZES 
WITHOUT CONSIDERABLE LOSS OF TIME IN PREPARATION OF INPUT 
ON l'IACHINE UTILIZATION. THE RESULTS ARE NOT INTENDEC TO BE 
THE FINAL ANSWER TO SHIELD DESIGN. THE CODt IS A 
RANGE-FINDING DEVICE TO BE USED TO DETERM!Nc SEVERAL 
POSSIBLE SHIELC CONFIGURATIONS WHICh MAY BE MORE THOROUGHLY 
EVALUATED BY USE OF THE l'ONTE CARLO METHOD. 

7090-7090NUCL33 PREP 
AVAILABLE 4TH QUARTER 1961. 
ORDER FROM PROGRAM OISTRI BUTION CENTER 
SPECIFY FILE NUii.BER 7090-7090NUCL33 

AUTHORS •• HARVEY J. Al'STER L. M. CULPEPPER 

DIRECT INQUIRIES TO •• 
B. H. MOUNT 
P. O. BOX 1468 
PITT., PA. 

ELASTIC SCATTERING TRANSFER CROSS-SECTIONS ARE CALClJLHEC 
lJSING MASS NO., LETHARGY SPECTRUM, ANC LEGENCRE EXPA~SIC" 

COFFICltNTS FOR DIFFERENTIAL ELASTIC SCATTERING CROSS­
SECTIONS. THE COMPUTED CROSS-SECTICNS FOR A GIVEI< ELEMENT 
ARE PLACED ON A LI BRA RY TAPE UPON WhlCb AS MANY AS 30 
ELEMENTS MAY BE ACCUMULATEC. A MAX !MUM OF 99 GROLPS ANC 30 
ELEMENTS ARE ALLOWED. 1 HOUR. 

7094 
709~-NUCLOl APWRC /ARMY PRESSURIZED 
WATER REACTOR <;ODE FOR THE 709/90/9~ 

AVAILABLE 3RD QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7094-NUCLOl 

AlJTHOR ••• T. M. OLSEN 
MARTIN MARIETTA CORP. 
BALTIMORE 3, MARYLAND 

DIRECT INQUIRIES TO AUTHOR 

APnRC IS INTENDEC FOR CRITILALITY, FLUX OISlKIBUTION ANO Bui<r-.uP 
STUCIES, AT THE SURVEY A"'D INTERMEDIATE CESIGN LEVELS CF 
SOPh!STICATION, PRIMARILY FOR PRESSURIZEC WATER REACTCRS. AP•RC 
CONSISTS OF FOUR BAS! c PROGRAMS WHICH ARE ARBITRARILY usrn 
INDIVIDUALLY OR IN AUTOMATED COMBINATION, TC PERFORM FOUR TYPES 
OF REACTOR ANALYSIS. 
CFLCGR MULTI GROUP CELL HETEROGENEITY CORRECTIONS. 
SYNFAR-02 MULTIGROUP-MULTIREGION MCDl::RATION CALCULATIONS kllh 

COUPLED FEW-GROUP SPATIAL TRANSPORT SCLUTION FOR FLUX 
DISTRIBUTICI< ANO REACTIVITY /STATIC GR DYNAMIC/. 

GA~ICO FEw-GROUP MICROSCCPIC BURNUP CROSS SECTION LIERARY. 
SYBURN FEW-GROlJP SPATIAL TRANSPORT BURNUf'. 
tJ. ~l~fr r-'kl·L,KAl'il, c:;(JP, I::. J.~CLuC1t:L Irl APWKC FCR 1-"tlJT':t-';.f[C: 
GENERATION OF ThE VARICUS MuLTIGRGlJP LRuS,-0.ELTICN LIBRARY /-!Lt,, 
USED BY THE OTHER FOUR APWRC PRCGRAMS, FROM LEVEL WIDTHS A"'C 
SECTION VERSUS ENERGY DATA. 

SYNFAR-02 23 SLOWING-COWN GROUPS. Pl OR Bl THECRY. EFFECTIVE 
TEMPERATURE OF ThERMAL GROUP-t8-2S8C F. INhOMOGt:~ECUS 

SLOlolNG-DOWN OPTICN FOR i<EFLECTCi<. REGIONS. 
RtDUCllON TC 3 BROAD, FAST GRCUPS, Z FAST t THERMAL, 
OR l FAST & THERMAL GROUP. 
THERMAL CUTOFF AT 0.683 EV. IF IX<OC/ 
15 NUCLIDES/REGICN. 
EXPLICIT RESONANCE CORRECTICNS /A LA GAM/ l<CT INCLLDED 
2 OR 3 SPATIAL TRANSPORT GROUPS, SPHERE OR SYNTHSIS. 
R-Z OR X-Y GEOMETRY. 
Pl, CSN ORDERS 2, 4, 6, 8 OR 16. NO CYLINDER Sl6. 
GEOMETRY CONSTANTS BUILT IN. FLUX OR FLUX & ACJOINT 
SOLLTION 
199 SPACE INTERVALS/DIRECTION 
24 MATERIAL REGIONS/DIRECTION 
50 AVERAGING REGIONS/DIRcCTICN 
6 DELAY GROUPS /FIXED, GRO"S t MARABLE DYNAMIC 
SOLUTION. STATIC SOLUTION OPTIOl<AL. 
MULTIPLE CORE REGIONS IN Or.E SYNTHESIS DIRECTION CNLY 
3-THERMAL GROUP CPTION WITh INHCMCGENEOUS SCURCE HRM 
NEUTRON LIFETIME AND EFFECTIVE DELAY FRACTION. 
ANISCTROPIC Pl SCATTERING FDR DSN SOLUTIONS C"LY. NON 
RE-El'<TRANT OR ZERO-CURRENT BOUNDARY CONDITICNS. 

GA~! CO /ADAPTATION OF GENERAL ATCMICS GAM-1, PRE> ERVING ALL 
FEATURES OF GAM-1. INCLUDtS 3 AlJOED APWRC FEATURES./ 
ADLER-NOROHEI~ RESONANCE CORRECTIOt•S /U-238 l TH-23.U. 
PO AND Pl TRANSFER MATRICE" IN SLOWING oowr. 
CALCuLATION. 130 NUCLICES IN 68-GROUP LIBRARY 
rnELASTIC SCATTERING ANC /N,2N/ PROCESSES ALLOkEL. 
AGE BY MOMENTS MCTHOD, SLAB GeCMt:TRY, INFlr-.ITE MECIUM 
>AME THERMAL GRCUP LOGIC A> IN CcLCDR ANC SYNFAR-02. 
INHOl',OGENEOUS SOLUTION FCR REFLECTOR REGIONS. BKCAO 
GROUP AVERAGE CELL CORRECTIONS FCR USE j,, SYBUR~. 

SYBURN REGIONWISE OR INTFRVALWISc DEPLETION. 99 INTERVALS j,, 
CORE. Pl CR DSN THEORY. 

SLAB, CYLINDER OR SPHERE GtOMETRY. 
55 ISQTCPES IN THE CORE. 
26 ISOTOPES I~ THE CORE IF ~OVABLE ROD FJLLDwERS UStlJ 
FIVE PKECURSCRS/ISOTOPE /3-MEMBER LINtAR CtCAY Cb.AINI. 
NINE TABLES /OPTIONAL/ Cf' RACIALLY AVtRASEC COR<c 
CONSTANTS IN AXIAL BURNUP. /GE~ERATEC BY A RADIAL 
CASE/. SIX ISOTCPES WITh '.>IG~IFICANT Fl,S!C~ YltLU. 
TtN TIME STEPS Af WHICH ~AXIMUM XtNO"' lJVtRklCE Tt'.>T 
IS L><C. 
POISON, ROD BANK OR BUCKLll<G SEARCH. 
SAf'l'E_ SPAflAL If<.A/\;::iPCKT Rt_::ifRIC.Tlur-..::i AS '...-Yr•f 6.- c.:_ 
HCMCLENEOUS STATIC THECRY SOLLTICI<. 

C'.>Ce SINGLl-LtVtL BRtTl-Wl1'Gl:R FCR~ULA. 
ENERCitS FRCM O.OCl lO l.4t & Cl tV. 
20 DIFFERENT NUCLtAR PARAMtTEKo /l<u, >IGMA-AbS, XI 
ETC.I 
1000 GROUPS I" BASIC LIBRARY, 100 IN ~ATt<!X LIB. 
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CONTINUED FRCH PRIOR PAGE--
Dl SCRETE LEVEL ANC CONTINUUI' ALLOWED IN INELASTIC 
SCATTER ING CALCULATIONS. 
MAXWELL-BOLT ZHANN THERMAL AVERAGES AT 20 TEMPERATURES. 
38 hUCLIDES IN PRESENT 1000 GROUP LIBRARY. 

MACHINE REQUIREHENTS-32K CORE, 10 TAPE UNITS. NO REACER OR 
PUNCH. UNUSUAL Fl:ATURES OF THE COOE-APWRC ALLOWS VARIGUS 
AUTGHATED COMBINATIONS OF THE INDIVIDUAL PROGRAMS, WI Th 
APPROPRIATE DATA TRANSFERRED AUTOMATICALLY FROM ONE PROGRAM TO 
THE NEXT -- CELCGR--SYNFAR-02, CELCOR--GAHICC--SYBURI\, GAHICO--
SYBURN ETC. EACH PROGRAM CAN BE USEC SEPARATELY, IF DESIRED, AND 
INDIVIDUAL SECTIONS OF ANY PROGRAM CAN BE USED SEPERARATELY /SEE 
THE SEPARATE ABSTRACTS FOR THE INOIVIGUAL PRCG./. ALL NECESSARY 
INPUT DATA ARE CHECKED BEFORE ANY CALCULATIONS ARE DONE. APWRC 
IS USED WITH A PROGRAM LIBRARY TAPE TC AVOIO REPEATED HANDLING 
OF LARGE PROGRA~ DECKS. EACH PROGRAM CAN STILL BE USED 
SEPARATELY IN DECK FROM WITH NO CHANGES. A CROSS SECT!Oh 
LIBRARY TAPE IS USEO. THE CROSS SECTION DATA PROGRA" /CSDP/ 
HINIHIZES LABOR ANO HUMAN ERRORS BY ACCEPTING BASIC CROSS-SECTION 
DATA IN CARD FORI' PUNCH EC AUTOHATI CALLY BY BENSONLEHNER EQU IPHENT 
FRCH BNL-325 TYPE CURVES. THE OVERALL AUTOMATED FEATURES CF 
APWRC ALLOW REACTOR ANALYSIS PROBLEMS TC BE SOLVED II\ CNE TRIP 
TO THE COMPUTER, WHEREAS MANY DAYS WOULD BE REQUIREC WI THOIJT IT. 
!.RITTEN IN FORTRAN lit FAP. 

709 .. -l't .. OARDP DOUBLE PRECISION PACKAGE 
AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAI' CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7094-1440ARCP 

AUTHOR ••• NIEL F. DOHERTY 
AVCC CORP. 
RAD MATHEMATICS SECTION 
201 LOWELL ST. 
WI LHINGTON, HASS. 

DIRECT INQUIRIES TO AUTHOR 

TO PROVIOE AN UP-TO-DATE PACKAGE OF DuUBLE PRECISION 
ROUTINES UTILIZING THE DOUBLE PRECISION HARDWARE 
INSTRUCTIONS ON THE 7094. 1. MACHINE HUST HAVE HARDWARE 
DOUi!LE PRECISICN INSTRUCTIONS 2. PRuGRAH HUST BE COHPILEC 
WITH THE FHS TAPE. THE ROUTINES INCLUDED IN THE PACKAGE 
ARE ~ODIFICATIONS OF THE EXISTING DOUBLE PRECISION ROUTINES 
ON THE FHS TAPE. THE CALLING SEQUENCES HAVE REMAINED THE 
SAHE, THUS IT IS PCSSIBLE TO SUBSTITUTE THESE ROUTINES 
WITHOUT REASSEl'BLING. SOME DOUBLE PRtC ISION ROUTINES HAVE 
NOT BEEN INCLUCEO IN THE PACKAGE. THE RCUTINES INCLUCEC 
ARE AVAILABLE AS SEPARATE ROUTINES, SHARE DISTRIBUTION 
NUMBERS 1441 THROUGH 1447. 

7094-HUARDATN DOUBLE PRECISION ARCTANGENT 
SUBROUTINE 

AVAILABLE 2NO QUARTER 1963. 
ORDER FROM PROGRAM DISTRIBUTICN CENTER 
SPECIFY FILE NUMBER 7094-1441ARDATN 

AUTHOR ••• N.F. DOHERTY 
AVCO CORP. 
RAO HATHEHA TICS SECT ION 
201 LOWELL ST. 
WILMINGTON, HASS. 

DIRECT INQUIRIES TO AUTHOR 

TO PRCVIOE AN UP-TO-DATE SUBROUTINE FOR COMPUTING THE 
ARCTANGENT IN DOUBLE PRECISION UTILIZING THE HARCWARE 
DOUBLE PRECISICN OPERATION GN THE 7094. 1. MACHINE HUST 
HAVE HARDWARE DOUBLE PRECISION INSTRUCTICNS. 2. 
MUST BE COMPILED WITH THE FMS TAPE. THIS ROUTINE IS PART 
OF ARDP, SHARE DISTRIBUTION 1440. 

709 .. -H .. 2ARDEX3 DOUBLE PRECISION EXPONENTIAL 
FUNCTIOll 

AVAi LABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7094-l442ARGEX3 

AUTHOR ••• NIEL F. DOHERTY 
AVCO CORP. 
RAO MATHEMATICS SECTION 
201 LOWELL STREET 
WI LI'! NG TON, HASS. 

U.11'C:'-'1 INQUIRIES IO Ai..fiHCR 

TO PROVIDE AN UP-TO-DATE SUBROUTINE FOR COMPUTING THE 
EXPONENTIAL IN DOUBLE PRECISION UTILIZING THE HARGWARE 
DOUBLE PRECISION OPERATION ON THE 7094. 1. HACH!Nt MUST 
HAVE HARDWARE DOUBLE PRECISION INSTRUCTIONS. 2. PROGRAM 
MUST BE COMPILE[; WITH THE FMS TAPE. REQUIRES COUBLE 
PRECISION LOG ANC EXPONENTIAL SUBROUTINES. THIS SUBROUTINE 
IS PART OF AROP, SHARE DISTRIBUTION 1440. 

7094-1443AROSC DOUBLE PRECISION SINE COSINE 
SUBROUTINE 

AVAILABLE 2ND QUARTER 1963. 
ORDER FROM PROGRAM OISTRIBUTICN CENTER 
SPEC !FY FILE NUMBER 7094-l443AROSC 

AUTHOR ••• NIEL F. DOHERTY 
AVCO CORP. 
RAO MATHEMATICS SECTION 
201 LOWELL STREET 
WILMINGTON, HASS. 

DIRECT INQllRIES TO AUTHOR 

TO PROVIDE AN UP-TO-DATE SUBROUTINE FCR COHPL TING THE 
SINE COSINE IN DOUBLE PRECISION UT!Lli.ING THE HARDWARE 
OCUBLE PRECISICN OPERATIONS CN THE 7094. MACHINE HUST HAVE 
HARDWARE DOUBLE PRECISION INSTRUCT ION:.. PROGRAM HUST BE 
COMPILE() WITH THE FHS TAPE. THIS ROUTINE IS PART OF ARDP, 
SHARE 01 STRIBUTION 1440. 

7094-144 .. AROSRT DOUBLE PRECISION SQUARE ROOT 
SUBROUTINE 

AVAi LABLE 2ND QUARHR 1963. 
ORDER FROM PROGRA~ CISTRIBUTIOI\ CENTER 
SPEC! FY FILE NUMBER 7094-l444ARDSRT 

AUTHOR ••• NIEL F. DOHERTY 
AVCO CORP. 
RAD MATHEMATICS SECTION 
201 LOWELL STREET 
WILMINGTON HASS. 

D!Rt:CT INQUIRIES TO AUTHCR 

TO PROVIDE AN UP-TO-OATE SUBRUJTINE FOR COf'l.PUTING THE 
S<;;UARE ROOT FUNCTION IN GOUBLE PRECISION UTILIZING THE 
MACHINE HUST HAVE HARDWARE DOUBLE PRECISION INSTRUCT IONS. 
2. PRCGRAH HUST BE CCHPILED WITH THE FHS TAPE. THIS 
RCUTINE IS PART CF AROP, SHARE DISTRIBLTION 1440. 

709.._H .. 5AROMOO DOUBLE PRECISION MODULUS 
FUNCJION 

AVAILABLE 2NO f;UARTER 1963. 
ORDER FROM PROGRAf'I CISTRIBUTION CENTER 
SPECIFY FILE NUMBER 7094-1445AR CHOO 

AUTHOR ••• NIEL F. DOHERTY 
AVCO CORP. 
RAO HA THEHATI CS SECT ION 
201 LOWELL STREET 
W ILMINGTCN, MASS. 

DIRECT INQUIRIES TO AUTHOR 

TO PROVIDE AN UP-TC-DATE SUBROUTINE FOR COMPUTING THE MODULUS 
FUNCTION IN DOUBLE PRECIS!Oh UTILIZING THE HARDWARE DOUBLE 
PRECISION OPERATIONS ON THE 7094. 1. MACHINE HLST HAVE 
HARDWARE DOUBLE PRECISION IN_S TRUCT IONS. 2. PROGRAM HUST 
BE COMPILED WITH THE FHS TAPE. THIS ROUTINE IS PART OF 
AROP, SHARE DISTRIBUTION 1440. 

709 .. -1H6ARDLOG DOUBLE PRECISION LOGARIJHH 
SUBROUTINE 

AVAi LABLE 2ND QUARHR 1963. 
ORDER FROM PROGRAM Cl STRIBUT ION CENTER 
SPECIFY FILE NUMBER 7094-1446AROLOG 

AUTHOR ••• NIEL F. DOHERTY 
AVCG CORP. 
RAD MATHEMATICS SECTION 
201 LOWELL STREET 
WILMINGTON, HASS. 

DIRECT INQUIRIES TO AUTHOR 

TO PROVIDE All UP-TO-CATE SUBRUJTINE FOR COHPUT ING THE 
LOGARITHM /BASE 10 AND BASE El OF A VALUE IN DOUBLE 
PRECISION UTILIZING THE HARDWARE DOUBLE PRECISION 
OPERATIONS ON TfiE 7094. 1. HACHlllE HUST r,AVE HARDWARE 
DOUBLE PRECISION INSTRUCTIONS. 2. PROGRAM HUST BE 
COMPILED WITH THE FHS TAPE. THE ROUTINE IS PART OF ARDP, 
SHARE DISTRIBUTION 1440. 

7094-1447ARDPB DOUBLE PRECISION BASIC 
ROUTINES 

AVAILABLE 2NO QUARTER 1963. 
ORDER FROM PROGRAM Cl STRIBUT ICN CENTER 
SPECIFY FILE NUMBER 7094-l447ARCPB 

AUTHOR ••• NIEL F. DOHERTY 
AVCC CORP. 
RAO MATHE"ATICS SECTICN 
201 LOWELL STREET 
WILMINGTON, MASS. 

DIRECT INQUIRIES TO AUTHCR 

TO PROVIDE AN UP-TO-DATE ROUTINE FOR DOUBLE PRECISION ADD, 
MULTIPLY, SUBTRACT, AND CIVICE UTILIZING THE HARDWARE 
DOUBLE PRECISION OPERATIONS ON THE 7094. 1. MACHINE HUST 
HAVE HARDWARE DOUBLE PRECISION INSTRUCTIONS. 2. PROGRAI' 
HUST BE COl',PlLEC WITH THE FMS TAPE. THIS ROUTINE IS PART 
OF ARDP SHARE CISTRIBUTICN 1440. 

7094-1560URHIST PRINTER PLOT ROUTINE FOR ONE 
PAGE /VERTICAL/ HISTOGRAMS 

AVAILABLE 4TH QUARTER 1963. 
ORDER FRGM PROGRAM DISTRIBUTIOI\ CENT.:R 
SPECIFY FILE NUMBER 7094-1560URHIST 

AUTHORS •• MR. JOHN R. B. WHITTLESEY 
NEUROPSYCHIATRIC AND BRAIN RESEARCr INSTITUTES 
UCLA MEDICAL CENTER 
LOS ANGELES 24, CALIF. 

DIRECT INQUIRIES TO AUTHCR 

PLCTS HISTOGRAl'S AS SHOkN IN ILLUSTRATIOI\ CN NEXT PAGE. NXT# 
NUMBER OF COLUMNS OR /BINS/. NXT HUST NOT EXCEEC 210. IF NXT 
EXCEEDS 35, COLUl'NS MAY BE PLOTTED AS STRINGS OF XS INSTEAD GF 
THREE-CHARACTER-WI DE COLUMNS /UNLESS AN OPT I CN IS USED F CR 
CDHBINING PAIRS OF COLUMNS/. IF NXT tXCEECS 70, COLUMNS HUST BE 
PLOTTED AS STRINGS OF XS, ANO IF l\XT tXCEEOS 106, EVEN TH XS 
WILL REPRESENT PAIRS OF COLUMNS. HISTOGRAM VALUES SrOLLD NOT BE 
NEGATIVE. REQUIRES 1305 WORCS IN HtHORY PLUS SYSTEM SUBROUTINES. 
WRITTEN IN FORTRAN II. 

7094-1564MFOAS DIGITAL ANALOG SIMULATOR 
AVAILABLE 4TH QUARTER 1963. 
ORDER FROM PROGRAM OISTRI BUTION CENTER 
SPECIFY FILE NUMBER 7094-1564MFOAS 

AUTHORS •• HR. JOHN HARRIS MR. DON FISCHER 



CONTINUED FROM PRICR PAGE--

DIRECT INQUIRltS TO •• 
MR. DON FI SChER 
MARTIN ~ARIETTA CORP. 
ORLANCC, FLA. 

TO ALLCh AN ENGINEER TC CUICKLY WRITE PROGRAMS FCR DIGITAL 
SOLUTICN OF PRCBLcMS IN DYNAMIC ANALYSIS USING ANALOG 
CCMPUTER TECHNICUES. OAS INTERPRETS THc ENGINEERS DHA CARCS 
DESCRIBING THE SYSTcM TO BE STUDIED, AND PRODUCES A MAP PROGRAM. 
THIS MAP PROGRAM IS ASSEMBLcD BY THE AMP ASSEMBLER ANO EXECUTED, 
USING DATA CARC PROVIDED BY THE ENGINtER. CAS USES RECTANGULAR 
INTEGRATION. TO BE RUN UNDER IBSYS MCNITOR. SOME FCRMAT ERRORS 
ARE DETECTED ANO NOTED IN ERROR MESSAGES. SEE LONG WRITE-LP FOR 
AVAILAbLE COMPONENTS AND FORMATS. TIMING VARIES DIRECTLY w!TH 
NUMBER OF COMPCNENTS USED eY THE ENGINHR IN DESCRIBING HIS 
SYSTEM. MACHHE LANGUAGE-FORTRAN II ANO MAP. 
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ERRATA TO THE CATALOG OF PROGRAMS FOR IBM 704, 709, 7040, 7044, 
7090, AND 7094 DATA PROCESSING SYSTEMS, FORM NUMBER C20-1604-0 

I. The following program titles in both the KWIC Index and the abstract listing 
contain extraneous data. The correct file numbers and titles are listed below: 

7090-1363GC0012 - Explicit Double Precision Solution of the General Cubic with 
Real Coefficients and Single Precision I/O. 

7090-1364GC0013 - Explicit Double Precision Solution of the General Cubic with 
Real Coefficients and Double Precision Input. 

7090-1365GC0014 - Explicit Double Precision Solution of the General Quartic with 
Real Coefficients and Double Precision Input. 

7090-1366GC0016 - Explicit Double Precision Solution of the General Quartic with 
Real Coefficients and Single Precision Input. 

II. The two columns of abstract listings on page 083 should be read in reverse order. 

III. Nuclear Code abstracts for the IBM 7090 Data Processing System can be found in 
two places in the Catalog. Nuclear Codes 01 through 33 can be found on pages 083 
through 087; Nuclear Codes 34 through 64 can be found on pages 057 through 061. 

IBM Corporation, Program Information Dept. , 112 E. Post Road, White Plains, N. Y. 10601 

Printed in U.S.A. N20-0020 



C20-1604-0 

TIIBllir 
® 

lntarnational Business Machines Corporation 

Data Processing Division 

112 East Post Road, Whita Plains, N. Y. 10601 

() 
N 
0 
I ..... 
0\ 

~ 
I 
0 


	001
	002
	003
	004
	005
	006
	007
	008
	009
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47
	48
	49
	50
	51
	52
	53
	54
	55
	56
	57
	58
	59
	60
	61
	62
	63
	64
	65
	66
	67
	68
	69
	70
	71
	72
	73
	74
	75
	76
	77
	78
	79
	80
	81
	82
	83
	84
	85
	86
	87
	88
	89
	90
	xBack

