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DISCLAIMER 

Although each program hs.s been tested by its contributor, no 
warranty, express or implied, is made by the contributor or 
1620 USERS Group, as to the accuracy and functioning of the 
program and related program material, nor shall the fact of 
distribution constitate any such warranty, and no responsibility 
is assumed by the contributor or 1620 USERS Group, in con­
nection therewith. 
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1620 USERS GROUP PROGRAM REVIEW AND EVALUATION 

Date Program No. -------------------- ------------------
Progrrun Name: ________________________________________________________________ _ 

1. Does the abstract adequately describe what the program is and 
what it does? 
Comment -------------------------------------------------

2. Does the program do what the abstract says.? 
Comment --------------------------------------------------

3. Is the Description clear, understandable, and adequate? 
Comment -------------------------------------------------

4.. Are the Operating Instructions understandable and in sufficient 
detail? 

5. 

6. 

7. 

8. 

Comment ----------------------------------Are the Sense Switch options adequately described (if applicable) ? 
Are the mnemonic labels identified or sufficiently 
understandable? 
Comment -------------------------------------------------
Does the source program compile satisfactorily (if applicable) ? 
Comment -------------------------------------------------
Does the object program run satisfactorily? 
Comment ----------------------------------------------------
Number of test cases run 

----------------------------~----------Are any restrictions as to data, size, range, etc. covered 
adequately in description? 
Comment ------------------------------------------------------------
Does the Program meet the minimal standards of the 1620 Users 
Group? 
Comment -----------------------------------------------------

9. Please list any suggestions to improve the usefuJness of the 
program. These will be passed on to the author for his consideration. 
Comment -------------------------

Please return to: Your Name 

Yes_No __ 

Yes_No __ 

Yes __ No __ 

Yes_:No __ 

Yes No 

Yes No - --

Yes No 

Yes No - --

Yes No 

----------------------------------------
Mr. Robert J. Robinson (PREP) 
Marquette University 
Computing Center 
1515 'N. Wisconsin Avenue 
Milwaukee 3, Wisconsin 

Company 

Address 

User Group 
Code 

THIS REVIEW FORM IS PART OF THE 1620 USER GROUP ORGANIZATION'S PROGRAM 
REviEW AI\fD EVALUATION PROCEDURE. NONMEMBERS ARE CORDIALLY INVITED 
TO PARTICIPATE IN THIS EVALUA'TION. 
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Title: 

Kansas State Teachers College 
Emporia, Kansas 

Linear Programming 

10. 1 • 013 

Roy Gallup; Kansas State Teachers College 

Roy Gallup 
KSTC Computer Center 
Emporia, Kansas, 66801 

Phone: DI2--S000 EX. 222 

This program solves Linear Programming problems 
using the simplex algorithm. All the identities, 
artificial variables and necessary chanr8s to 
obtain a opti~al feasible sclution are added by 
the proFram. All that the user has to do is enter 
the coefficients of the variables ai', the cost 
coefficisnts c1, and the requirement~ bi. The 
optimQI feasible solution is punched out along 
with the cost, basis vectors and the basic variables. 

Restrictions: The maximum size problem that can be solved is; 
on a 20K machine, 1,'?, equa tions an'c~ 13 variable s, 
on a 40K machine, 31 equations and 31 variables,ani 
on a 60K machine, 40 equations and 40 variables. 

~uipment~ecifications: 

1. Card system. 
2. Automatic divide. 
). Indirect addressing. 
4. Floating point hardware. 
5. TNF and TNS instructions. 
6. Language; SPS. 
7. Subroutines; none. 

Runninp; Time: A problem with 4 equations and 1+ variables 
takes' approximately 5 seconds per iteration. 
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LINEAR PROGRAr-1 

by 

ROY G~'_LLUP 

KAl\TSAS STATE TF~:~CHERS COLLEGE 
COMPUTER CENTEr\ 
EMPORIA, KANSAS, 66801 

JUNE 1, 1964 
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DECK KEY 

1. Source Card Deck 

2. Obj ect Card Deck 

3. Sample Data - Input =#=1 

4. Sample Data - Input =#=2 
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I. Program Description. 

A. Machine Requirements. 

B. Error Stops and Procedures. 

C. Change the size of the Matrix. 

D. Execution Time. 

II. The Program. 

!~. Loading and Operating Instructions. 
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Kansas State Teachers College 
Emporia, Kansas 

PROGRAM DESCRIPTION. 

This program solves linear programming problems using the 
simplex algorithm in which all identities and artificial 
variables are added by the program. The only thing the 
user has to do is to enter the coefficients of the variables 
aij' the cost coefficients Cj' and the requirements bit 

The optimal feasible solution is punched out along with the 
cost, basis vectors and basic variables. 

The mathematical formulation of a linear programming 
problem is: 

Find values for Xl' X2 , •.• X which satisfy the 
following conditions; n 

a 11X1 + a 12X2 + 

a 21 X1 + a 22X2 + 

aml Xl + am2X2 + 

where Xj ~ 0 for all 

b i ~ 0 for all 

max z = c 1X1 + c2X2 + 

a 1nXn ~ b l 

a X ..i::::. b
2 2n n "> 

amn~ ~ bm 

values of j and 

values of 1. 

... cnXn 

where a ij , b i , and OJ are constants. 

A. Machine Requirements. 

1. Card input and output. 

--2. Floating point hardware. 

-" --3:. Automatic divide hardware. 

-,'. ----4. Indirect addressing. 

-5. TNF and TNS instructions. 

, .6. Source language: SPS. 

~7. Subroutines: none. 

,8. All computations are in floating point using a 
8 digit mantissa. 

,_us £=4 un :£OiI '::"MiAiM44.I$QWP. HI . .4 
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2 

9': Any size storage can be used. The size of the problem 0 
is restricted by the following relationship: 

1;-"',. . 

(2/}, + i + 1) (j + 3) ~ m~riio~ry - 7300 
10 

where: i is the number of variables. 
j is the number of equations including 

the cost row. 
memory is 20,000, 40,000, or 60,000. 

B. Error Stops and Procedures. 

1. If the parameter card is missing,the message "FIRST 
CARD IS HISSING" will be typed out and the computer 
will halt. To restart-- lift the remaining cards out 
of the read hopper, depress non-process run out to run 
cards out of reader. Insert parameter card in front 
of the data and place it in read hopper. Push START 
on the console and push READER START on 1622. 

2. If a card is missing within a equation or the requirement 
card is out of order or missing the message "INCORRECT 
NUMBER OF EQUATIONS tl will be typed out and the computer 
will halt. To restart-- lift the remaining cards out 
of the read hopper, depress non-process run out to run ~ 
cards out of the reader. Correct the data cards and 
place them in the read hopper. Push START on the 
console and push READER STP~qT on 1622. 

C. To Change the Size of the Matrix. 

To change the size.of the matrix when using a 1620 
with more than 20,000 storage positions, columns 10-11 
in the card number 3 (in column 80), which contains 
j (the number of equations includin~ the cost ro,'l) , 
should have 18 for 20,000; 31 for 40,000 and 40 for 
60,000 storage positions. It should be noted that 
the size includes space for the identity and artificial 
variables. 

-D. Execution Time. 

The time depends on the size of the problem to be 
solved. A problem with 3 variables and 4 equations 
and two artificial variables takes approximately 
3 to 5 seconds per iteration. 

I ~ 
I: 



!ifL' n - we' 'm. wewltMe' 

o 

II. 

Kansas State Teachers College 
Emporia, Kansas 

THE PROGRAM. 

3 

A. Loading and Operating Instructions. 

1. Set PROGRAM switches to STOP. 

2. Set console switch 1; 
ON: Punch out complete matrix for each tableau or 

iterat1nn. 
OFF: Supress punching. 

3. Set console switch 2; 
ON: Type value of max z for each tableau or iteration. 
OFF: Supress typing. 

4. Place blank cards in punch hopper. 

5. Place object deck and data cards in read hopper. 

6. Depress LOAD button on 1622 (program has a self-
clearin~ routine) , 

7. After object deck is loaded, the computer will halt. 
To begin execution of the program push START on the 
console. 

8. After all the data has been read in and the computations 
completed, the answers will be punched out. If the 
solution is unbounded or degenerate, a message card is 
punched out with "NO FEASIBLE SOLUTION" on it. The 
progra~ is ready for another set of data. 

B. Data Preparation. 

1. The first card is the parameter card. 
col. 1-2 contains the number of variables (i). 
col. 3-4 contains the number of equations including 

the cost rovl. (r). 
col. 50-80 can be used for identification purposes. 

2. The remainder of the data cards contain (one per card) 
the coefficients of the variables, the coefficients 
of the cost variables and the coefficients of the 
requirements in E14.8 format, i.e., ±xxxxxxxxE±yy 
\'lhere the x' s are the mantissa and the y' s are the 
exponent. 

UMM w.ua::hMua:= us;, a SA i4i.A4M,H, 44 Z . ; $I. 
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(a). The card format for the coefficients of the variables 
and the coefficients of the costs variables is; 

col. 
col. 
col. 
col. 
col. 
col. 

1 
2 
3-10 
1 1 
12 
13-14 

Examples; 

+62.5 
-62.5 
+.732 
+.073 
-.0053 

contains 
contains 
contains 
contains 
contains 
contains 

the sign of the mantissa. 
a decimal paint. 
the mantissa. 
the E. 
the sign of the exponent. 
the exponent. 

'It/auld be 
would be 
would be 
would be 
would be 

+.62500000E+02 
-.62500000E+02 
+.73200000E+OO 
+.73000000E-Ol 
-.53000000E-02 

(b). The card format for the requirements is the same 
with one exception. The equality or inequality 
sign is placed in column one (1) and the rest of 
the data is shifted one place to the right. The 
equality consist of the equal sign "=", which 
is denoted by a It=" sign or a 3-8 punch. The 

o 

inequality consist of the less than equal sign 0 
It ~ n, which is denoted by a open parenthesis If (" , .. 

or a 0-4-8 punch and the greater than equal sign 
It .2:' II, which is denoted by a closed parenthesis 
")tI, or a 12-4-8 punch. 

col. 1 contains the equality sign. 
col. 2 contains the sign of the mantissa. 
col. 3 contains the dec1mal paint. 
col. 4-11 contains the mantissa. 
col. 12 contains the E. 
col. 13 contains the sign of the exponent. 
col. 14-15 contains the exponent. 

Examples; 

=+60.5 would be =+.60500000E+02 
~-60. 5 would be )-.60500000E+02 -= +.065 would be (+.65000000E-01 
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Kansas State Teachers College 
Emporia, Kansas 

3. Sample Equations. 

3X 1 +5X2~15 

* -5X1 - 2X :::- -10 
2 

max z = 5X1 + 3X2 

0203 
+.30000000E+Ol 
+.50000000E+Ol 
(+.15000000E+02 
+.50000000E+Ol 
+.20000000E+Ol 
(+.10000000E+02 
+.50000000E+Ol 
+.30000000E+Ol 

5X
1 

+ 10X2~ 50 

X1 + X
2 

a:: 1 

X2~ 4 

min z = -X1 - X 

0204 
+.50000000E+Ol 
+.10000000E+02 
(+.50000000E+02 
+.10000000E+Ol 
+.10000000E+Ol 
)+.10000000E+Ol 
+.OOOOOOOOE+01 
+.10000000E+01 
(+.40000000E+01 
+.10000000E+01 
+.10000000E+Ol 

* Note all requirements must be positive. i.e., 

-5X 1 - 2X
2 2" -10 would be 5X1 + 2X2~ 10 

5 

./.J. rr 
2 

#Note that min z = max(-z) and therefore minz = -Xl - X2 has to be multiplied thru by a -1 to give 
max z = Xl + X2 . 

4. The total number of data cards for a problem can 
be determined by the following equation. 

parameter card + (i)(j) + j - 1 

where i is the number of variables. 
j is the number of equations including 
the cost row. 

/--9- Interpretation of the results. 

1. When console switch 2 is on the MAX Z for each tableau 
or iteration is typed out except the last one which is 
punched out as the final ansvJ"er. For example; 

TABLEAU 01 MAX Z = +.OOOOOOOOE+Ol 
TABLEAU 02 MAX Z = +.10000000E+02 

is typed out while the third tableau is punched out. 

. ~ ____ uss_moli. Ii! £(( .. 
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Emporia, Kansas 

2. Interpretat10n of a tableau when punch out in the 
complete matr1x ls; 

6 

TABLEAU 01 •••••••••••••••••• NUMBER QF TABLEAUX OR ITERATIONS. 
+.00000000E+Ol •••••••••••••••• 
+.nnnn0000~+01 • 

• +.nn(')on00nF"+(,)1 
+.e:;00000()()F"+(,)1 
+.300()0000P'+('l1 
+.(,)OOOOOOOF.+Ol 

••• COST ROW COFFFICIFNTS. 

• 
• 

+.OOOOOOOOE+Ol •••••••••••••••• 
ROW 02 ••• ~ ••••••••••••••••••• NUMBER OF THE ROW IN THE TABLEAU. 
+.OOOOOOOOE+Ol •••••••••••••••• 
+.nnn(')onO(,)~+01 • 

• +.nl')nOO()(,)I"'F+(,,)1 
+.10(')f')0000F+nt 
+.?OOOOO()OE+Ol 
+.30000000E+Ol 

••• BASIS VECTOR~. 

• 
• 

+.40000000E+Ol •••••••••••••••• 
RO\,Aj 03 
+.noOOOOOOF+Ol •••••••••••••••• 
+.30(iOO(')O(')~+nl • 
+.l~n~OOnnF"+n? • 
+.3n()()OOOOF+Ol ••• COEFFICIENTS OF FIR~T FQUATION. 
+.e:;ooon000F"+ot 
+.10000000E+Ol 

• 
• 

+.OOOOOOOOE+Ol •••••••••••••• ~. 
ROW 04 
+.ooooOOnOF.+Ol •••••••••••••••• 
+.400000 n 0F+nl • 
+.1I"'nf"l()0nnF+0? 
+. e:;~ 00 (,)O('lr")F+0 1 
+.?no{')oo(')nF+(')1 
+.OOOOOOOOE+Ol 

PIVOT POINT 
• 
• • • 
• 
• 

+.lOOOOOOOE+Ol •••••••••••••••• 
ROW 05 
+.OOOOO()(i0E+Ol •••••••••••••••• 
+.O(,)00000()E+Ol 
+.nnnr'\n0n0F+01 
-.e:;I"\()00000F+01 
-.30000000F+Ol 
+.OOOOOOOOE+Ol . . . . . . . . . . . . 

• 
• · . '. 
• 

• • 

CO~FFTcrFNTS nF" FtP~T FOUATION. 
INDICATES PIVOT POINT FO~ NEXT 
ITERATION. 

LAST ROW IS Z(J) - C(~) FOP EACH 
COLU~N. 

........ - ...... - .. - .. ~ .... -------

o 

o 

o 
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3. The final answers that are punched out are interpreted 
as follows. 

TABLEAU 03 ---Number of tableaux 
or iterations 

COST BASIS VECTORS BASIC VARIABLES -- heading 
+.30000000E+01 2 +.23684210E+01 
+.50000000E+Ol 1 +.10526316E+01 

MAX Z = +.12368421E+02 

The summation of the COST times the BASIC V~qIABLES 
equals MAX Z. 

4. Example of how to put matrix punch out into tableau 
form. Elements are taken from preceding page. 

TABLEAU 1 

ROW 5 3 0 0 

ROW 2 CB VB b 1 X, X2 X3 X
4 

RO\i 3 0 3 15 3 5 1 0 

ROW 4 0 4 10 0J~ 2 0 , 
ROW 5 Zj_ 0 -5 -3 0 0 

OJ 

*Circled element indicates pivot pOint. 

- - = __ aUiUJiuuwu::e""4i4SUUM:"' .. ::Ui4caaeu.:::aaaamAJ IlL II I I au; Ii (:is i .u .. . i.: 1¥#MAk4A $,1:',\ 



('l;:>('l" 
+.::'IOOOOoOOF+nl 
+.O:;OOOOOOOE+Ol 
(+.15000000E+02 
+.50000000E+Ol 
+.20000000E+Ol 
(+.10000000E+02 
+.50000000E+Ol 
+. :300rH1000F+Ol 

TABLEAU 01 
+.OOOOOOOOE+Ol 
+.OOOOOOOOF+Ol 
+.(l(lt'100('100E+(,)1 
+.o:;onOOOOOF+Ol 
+. :'lOOOnOoC'E+O 1 
+.OOOOOOOOE+Ol 
+.OOOOOOOOE+Ol 
ROW 02 
+.OOOOOOOOE+Ol 
+.OOOOOOOOE+Ol 
+. o('nr)nOOO~+nl 
+.II)OOOOOOF+OI 
+.20000000E+OI 
+.30000000E+Ol 
+.40000000E+Ol 
ROW 03 
+.OOOOOOOOE+Ol 
+.:1n OOOOOOE+Ol 
+.t"'OO('l(,('I(')F+0;:> 
+.30.00000"lF+0.t 
+.o:;oooonOOE+Ol 
+.lOOOOOOOE+Ol 
+.OOOOOOOOE+Ol 
ROW 04 

Kansas State Teachers College 
Emporia, Kansas 

SAMPLF INPUT 

SAMPLE OUTPUT 
(MATRIX PUNCHOUT) 

+.OOOOOOOOE+nl 
+.400000nOF+01 
+.lnOOnn00F+02 
+.o:;onOOOonE+Ol PIVOT POiNT 
+.2000nOOOE+(11 
+.OOOOOOOOE+Ol 
+.10000000E+01 

(!) 

8 

c 

ROW 05 
+.OOOOOOOOE+Ol 
+.OOOOOOOOE+Ol 
+.OOOOOOOOE+Ol 
-."'('loonOOOE+Ol 
-.30000nO('lF+Ol 
+.OOOOOO~OE+Ol 

+.OOOOOOOOE+nl 
TABLEAu 02 
+.OOOOOOOOE+Ol 
+.OOOOOOOOE+Ol 
+.OOOOOOOOE+Ol 
+.O:;0000000E+Ol 
+.:11"'1000('\('l('\E+n! 
+.OOOOOOOOE+Ol 
+.OOOOOOOOE+Ol 
ROW 02 
+.OOOOOOOOE+Ol 
+.OOOOOOOOE+Ol 
+.OOOOOOOOE+Ol 
+.lOnOOOOOE+Ol 
+.20000000E+01 

·+.3('lOOOOOOE+Ol 
+.40000000E+01 
ROW 03 
+.OOOOOOOOE+OI 
+.30000000E+OI 
+.90000000E+Ol 

Kansas State Teachers College 
Emporia, Kansas 

+. OoOOnr)OOE+O 1 
+.:18(lOOOOOE+Ol PIVOT POINT 
+.IOOOOOOOE+OI 
-.60000000E+OO 
ROW 04 
+.50000000E+OI 
+.IOOOOOOOE+Ol 
+.20000000E+OI 
+.l('lOOOr)OOF+Ol 
+.40(100000F+00 
+.oonOOOnI")E+Ol 
+.20000000E+OO 
ROW 05 
+.OOOOOOOOE+OI 
+.OOOOOOOOE+Ol 
+.lOOOOOOOE+02 
+.OOOOOOOOE+Ol 
-.lnOOOOOOE+Ol 
+.OOOOOOOOE+Ol 
+.1 OOOOOOOE+O 1 

9 
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TABLEAU 03 
+.OOOOOOOOE+Ol 
+.OOOOOOOOE+Ol 
+.OOOOOOOOE+Ol 
+.50000000E+Ol 
+.30000000E+r')1 
+.OOOOOOOOE+Ol 
+.OnOOOOOI"'lE+ol 
ROW 02 
+.OOOOOOOOE+Ol 
+.00000000E+01 
+.OOOOOOOOE+Ol 
+.10000000E+Ol 
+.20000000£+nl 
+.30000nOCE'+01 
+.40000000E+Ol 
ROW 03 
+.30000000E+Ol 
+.20000000E+Ol 
+.23684210E+Ol 
+.00000000£+01 
+.10000000£+01 
+.26315789£+00 
-.15789473£-00 
ROlli 04 
+.50000000E+Ol 
+.10000000E+Ol 
+.10526316E+Ol 
+.10000000E+Ol 
+.OOOOOOOOE+Ol 
-.10526315E+00 
+.26315789E+00 
ROlli 05 
+.OOOOOOOOE+OI 
+.OOOOOOOOE+Ol 
+.12368421E+02 
+.00000000f':+01 
+.OOOOOOOOE+Ol 
+.26315792£+00 
+.84210530E+00 

PRICE 
+.3000000(,)E+<"'1 
+.500000nOE'+01 

Kansas State Teachers College 
Emporia, Kansas 

SAMPLE OUTPUT (ANSWERS) 

TABLEAU 03 
BASIS VECTORS 

2 
BASIC VARIARLES 

+.23684210E+Ol 

MAX Z 
+.10526316F+Ol 

+.12368421E+02 

o 

10 

0204 
+.50000000E+Ol 
+.10000000E+02 
(+.50000000E+02 
+.10000000E+OI 
+.IOOOOOOOE+OI 
)+.I(')OonO(')OE+Ol 
+.('\l"'Io(')ooonE+(,)1 
+.10000000E+Ol 
(+.40000000E+Ol 
+.10000000E+Ol 
+.10000000E+Ol 

TABLEAU 01 
+.OOOOOOOOE+Ol 
+.OOOOOOOOE+OI 
+.OOOOOOOOE+OI 
+.IOOOOOOOE+OI 
+. t (')OO(,)O('!I·~F:.+O 1 
+.0000(')000£+01 
+.OOOOOOOOE+Ol 
+.OOOOOOOOE+OI 
-.10000000E+50 
ROW 02 
+.OOOOOOOOE+Ol 
+.00000000£+01 
+.(')onooO(,)(,£+OI 
+.I(')On0000E+OI 
+.20000000E+OI 
+.30000000E+Ol 
+.40000000E+Ol 
+.50000000E+OI 
+.60000000E+OI 
RO\lJ 03 
+.OO()OO(,)O(,)E+Ol 
+.i('OOnn(,)!'lE+Ol 
+.50nOOOOOE+02 
+.50000000E+Ol 
+.10000000E+02 
+.10000000E+Ol 
+.OOOOOOOOE+Ol 
+.OOOOOOOOE+Ol 
+.0000000(')£+(')1 

Kansas State Teachers College 
Emporia, Kansas 

SAMPLE INPUT 2 

SAMPLE OUTPUT 2 
(MATRIX PUNCHOUT) 

o 
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I-

~ 
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-~N~---~- ----- ____ -- _______ ------~-o --------0 
000000000 000000000 OOOOOOCOO OOOOOOOO~ OOOOOOOO~ 
+ + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + wwwwwwwww wwwwwwwww wwwwwwwww wwwwwwwww wwwwwwwww 
000000000 000000000 OOOOOOCOO OOOOOOOOO~OOOOOOOOO 
000000000 000000000 OOOOOCOOO 000C000009000000000 
OOOOOOOCO 000000000 000000000 OOOOCOOOO OOOOOOOOC 
OCOOOOOOO 000000000 OOOOOOCOO OOCCCoooo~ooooooooo 

MOOOOOOOOC.OOOOOOCOO~OOOOOOCOO~OOOCOOOOOCOOOOooooo 
OOOCOOOOOCOOOOOOOOCOOOOOOOOOOOOOOOCOOOOOWCOCOOOOOO 
OO~OOOOOC OCOOOOOCC OOOOOCCOO OOCCCCOOO~OCCOOOOOC 
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o·········o·······.·o·····.·.·o·········c:x········· 
~ + + + + + + + + I ~ + + + + + + I + + ~ + + + + + + + + + ~ + + + + + + I + + I- + + ~ + + + + + I 

I-
z 
0 
D-

I-
0 
> 
it 

c- _______ --------- --000-0-- --------0 ---------
~COOOOOOC COOOOOCCO OO~~~CWOO OCCCCOOO~ CCCOOOOOC 
+ + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + wwwwwwwww wwwwwwwww wwwwwwwww wwwwwwwww wwwwwwwww 
OOOOOOOOC OOOOOococ oocooooco~occccoooo COCoooooc 
OOCOOOOOO 000000000 0000000000000000000 OCOOOOOOO 
000000000 COOOOOCOC 000000000 OCOCOOOOO 000000000 
CCOOOOOOO COOOOOCCo OOOOOOOOO~O.OOOOOOOO OOCOOOOOO 

.cCooooooo~coooooccc~oooooocoocOCCOOOOOONOCOOOOOOC 
OCCOOOOOOCCCOOOOCOCOOOOOOOCCOOWOOCCCOOOOCOCOOOOOOC 

CCCOCOOOC COOCOOCCC OCOOCCCCO~OCCCC.OOOO CCOOOOCCC 
3-~---O-0-.0~.0-00-0~00---c-00roocc--000-3000-NM.~~ 0·········0 ......... 0 ......... «.· ....... 0 ... ·.···. 
~ I + + + + + I + + a + + + + + + + + + ~ + + I I I + + + + I- + + + + + + + + I a + + + + + + + + + 

o 

o 

I --.. --.--.-----.-.-~--- -



• 

o 

ROW 02 
+.OOOOOOOOE+Ol 
+.OOOOOOOOE+Ol 
+.OOOOOOOOE+Ol 
+.10000000E+Ol 
+.20000000E+Ol 
+.30000000E+Ol 
+.40000000E+Ol 
+.50000000E+Ol 
+.60000000E+Ol 
ROW 03 
+.OOOOOOOOE+Ol 
+.40000000E+Ol 
+.90000000E+Ol 
+.oonOOOOOE+Ol 
+.100000001:+01 
+.20000000E+OO 
+.100000001:+01 
+.OOOOOOOOE+Ol 
-.10000000E+Ol 
ROW 04 
+.lOOOOOOOE+Ol 
+.lOOOOOOOE+Ol 
+.100000001:+02 
+.10000000E+Ol 
+.200aOOOOE'+Ol 
+.20000000E+OO 
+.OOOOOOOOE+Ol 
+.OOOOOOOOE+Ol 
+.OOOOOOOOE+Ol 
ROW 05 
+.OOOOOOOOE+Ol 
+.50000000E+Ol 
+.40000000E+Ol 
+.OOOOOOOOE+Ol 
+.lOOOOOOOE+Ol 
+.OOOOOOOOE+Ol 
+.OOOOOOOOE+Ol 
+.lOOOOOOOE+Ol 
+.OOOOOOOOE+Ol 
ROW 06 
+.OOOOOOOOE+Ol 
+.OOOOOOOOE+Ol 
+.10000000E+02 
+.OOOOOOOOE+Ol 
+.10000000E+Ol 
+.20000000E+OO 
+. o·oOOOaOOE+O 1 
+.OOOOOOOOE+Ol 
+.10000000E+50 

Kansas State Teachers College 
Emporia, Kansas 
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PRICE 
+.OOOOOCOOE+Ol 
+.lOOOOOOOE+Ol 
+.OOOOOOOOE+Ol 

o 

Kansas State Teachers College 
Emporia, Kansas 

SAMPLE OUTPUT 2 (ANSWERS) 

TABLEAU 03 
BASIS vECTORS BASIC VARIABLES 

4 +.90000000E+Ol 
1 +.lOOOOOOOE+02 
5 +.40000000E+Ol 

MAX Z +.10000000E+02 

15 

(J 

CB VB 

cBl Xl 

cB2 
X2 

CBm X m 

where; 

Kansas State Teachers College 
Emporia, Kansas 

Co Cl C2 .. Cj ... Cn -M .. ' -M 

b Xl X2 .. Xj . .. X n 
b 10 Y11 Y12 .. Y1 j . .. Y1n 

b20 Y21 Y22 .. Y2j ... Y2n 

bmO Ym1 Ym2 .. Ymj . .. Y 
mn 

Z z, -Ct z2-c2 ... Zj-C J 
... zn-cn 

j is the number of variables. 
n is the nU0ber of identities. 

Xn+l • 

Y1,n+l 

Y2 ,n+l 

. 
Ym,n+l 

. .. 

s is the number of artiflcial;variables. 
m is the number of equations. 

" Xn+s 

.' Y1,n+s: 

.• Y2 .1 ,n+sl 

•• Y 
m,n+s 

. . . .. 

16 

The first column of the tableau (cB), gives the costs which 
correspond to the vectors in the column. 
The second column (VB), tells which vectors are in the basis. 
The third column gives the current value of th~ requirement 
together with the value of the objective function for the basic 
feasible solution described by the given tableau. 
The re~ainder of the values are the Y for all vectors in X 
including any artificial variables which may have been addea+s 

The first row of the tableau gives the costs associated with the 
vectors. The last entry in each of these columns gives Zj-Cj 
for each v€ctor. 

r\ 
i ) 
~ / 

,.i 



o 

o 

o 
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Q acdress 
determines 

the size of 
the matrix 

ADDS1~T 
.----~-----. sets up 

variable 
address 

SADD 

read in par­
ameter card 
i and 

compute numbe 
of data cards 
to be read in 
(i) (j ) .... (j )-1 

sets. up 
various 
counters 

A 
set matrOx 

to zero's 

cc 
set up number 
of variables 
in matrix 
Xl ,X2, ••• Xn+s 

::aaJiM_II" ":."., •• " "''''';;:;; .. ii£'kSAi4Mti::aa:aiL;za=iiXiAil II::aA Ii i (J 

i - col1L~ns 1-2 Number of variables. 

j - columns 3-4 Number of equations 
including cost 
equations. 

Ii 4#iMl4I4i¥¥4lAM MW4M A : #¥Q44gMPMI. q 
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NO 

store variable NO 
coefficient in 
righ t place in 
tableau 

B 
set up 
identity 
element 

clear 
flag at 
S:CTTAB 

AA 
store requ r­

f4E-i----Iment in ri ht 

NO 

place in t bleau 

18 
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YES 

set up addres 
to test 
identity 
matrix 

set up 
lIariable 
positive 
matrix 

set up 

set un address 
to corpute 
row 

Zj - Cj 

NODI 
compute each 
element in 
row 

z. - cJ. 
J 

store the 
~-.J::::..n. n first 

ow of mat ix 

19 
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se a. dress 
to determine 
pi vot column 

TEST 
find smallest 
value in row 

Zj - c j 

A10 

YES 

YES 

YES add 1 to \. 
>-I~"""egative 

divide{ 
basis by piv t 
column and 

store in work ea 

count 

OUT 

set flag 
at 

A10 

20 
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A15 

3 

at 
All 

g 

. determine the 
smallest ele­
ment in the 
work area 

compute 
new 
tableau 

set flag 
at 

s\-l2 

21 
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OUT 

edit floating 
;"'-~;.t point output 

to E14.8 
format 

NO 

increment 
row count 

write 
out 
max z 

set flag 
Iu.-~... at 

PRICE 

22 

OUT 

o 

o 



o 
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clear fla 
at PRICE. 

Kansas State ~eachers College 
Emporia, Kansas 

ove basis 
vector to 

output are 

DONE 
set 
at 
DONE 

set address 
to edit basic 
variable 

xx 

set flag 
DONEl 

23 
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"n4n? 16 00440 -OI~O 
00414 13 00449 000-3 
00426 11 00090 -0010 
n04~R ?? 0nOC~ ooonn 
~~4~~ ?6 ~7t~r ~~~QO 
00462 16 00540 -7167 
00476 16 00~4~ -7?37 
~n4~6 ?~ n71~? "71~7 

rn4CA 11 n 7 1F? -0010 
OC~10 32 005~4 00000 
00~22 21 00545 07157 
nO~~4 16 r~I~7 
rn~4~ 11 ~n~40 -nnn~ 

00558 14 00540 -7~32 
OO~70 47 00534 01200 
no~q? 64 "0A~r nn~~4 
nO~04 IF ""~hn _~I0? 
n0606 33 nn~~4 00000 
00618 40 ~0~?2 ooooe 
rOA~" 11 ~71A7 -nool 
0n64? II 07!7? -0002 
00654 11 07177 -0010 
00666 11 07182 -0020 
00678 11 071R7 -00,0 
OnAoO 12 071 0 ? -O~IR 

00702 12 07107 -0010 
00714 12 07202 -0002 
0"7?6 II 07?1? -0010 
007~A II 07?17 -no?o 
00750 11 07222 -0030 
00762 11 on440 -0020 
"0774 ?, 071~7 00440 
00 786 ~2 000 0 4 rnooo 
nn70S 21 07?27 nOOg~ 
00810 12 071~7 -0030 
nnA?? ?~ 01?1? n71~~ 
nop,4 ?~ nl~I' n71~6 
00846 II 071~7 -0030 
00858 16 008 0 3 -7237 
nrp7n ?' n71~7 nn440 
oopQ? ~2 ~rn04 nonon 
00S04 21 008 0 3 00098 
00006 36 06248 00500 
nnolB ,? 06?4R nOO~O 
nno,r 32 r6?~0 nnroo 
00942 43 00966 06259 
0,0 0 54 49 n097e 00000 
no 0 66 17 060pn -~~~7 
~~07P 2' 0r?4~ ~6?~! 
oogOO 21 00009 062S1 

0IOn? 12 0009 0 000-1 

o 

Kansas State Teachers College 
Emporia, Kansas 

* 
* 

LINEAR PROGRAM SIMPL~X ALGORITH~ 

ROY GALLUP n6/01/64 KSTC 
TFM SI7F+II.I~0 •• r~ANG~ THlc NU~~FR TO 

24 

'111M SIZE+l1.C3.10.INCREAS~ SIZ~ OF MATRIX 
AM 99.10 

Sl7F SF 05 
TF ChAn,cC 
TFM ADDSET+6.T461 
TF~ AODSET+ll.TA8 
TF e47n.S460 
AM c470.10 
SF ADD SET 
A ADDSET+ll.S460 

AnncFT TFM T461.TAc •• c~T~ uP An~p~ScFc 

~'" tlf)DCFT+6.'" 
CM ADDSET+6.T7e2o+~ 

BNE ADDSET 
~NF *+4A.AnDcFT 
TFM tlDDcFT+6.ToO? 
CF ADDSET 
e ADD5ET-12 
ArY' T461. I 
J\!IiI T46;:>.? 
AM T470.t0 
AM T480.20 
A "I. T400.30 
C;M T':)n2ol8 
C;M T910ol0 
SM TM2920.2 
AM T030.IO 
AM To40.2n 
AM T95n.10 
AM SIZE+l1.20 
~ S460.SI7E+l1 
CF 04 
A T7820. o 8 
5'111 5460.30 
TO XVAP+IO.S46C-2 
Tn XVAP+ll. C460-] 
A"" S460.3Cl 
TFv, SADD+ll.TAB 
/VI S460.S17E+l1 

"'!I'"''' CF 04 
A SADD+ll.9P 
RNCD I~ ••• SIZE OF 'II1ATPIx 
SF I,) 
C1= 1 J+? 
BD *+24. I J+ 1 1 
8 *+24 
I3T"'1 t:"R.FCO~I 

M !.J 
A 99.J 

SM 99.1.10.LOC 99 CONTAINS NO OF 

o 

010,14 16 06453 000-1 
010?6 21 r64"'~ 06240 
0103A 26 06475 06251 
01050 12 06476 000-1 
01062 26 06472 06476 
01 0 74 I? 0647? nr~-1 
01086 26 06470 06251 
01098 11 06470 000-2 
01110 16 06464 000-0 
nIl?? 16 0646? n-oon 
01134 16 Oll~? -7237 
01146 06 07237 06421 
01158 II 011~2 -0010 
"1170 ?4 "II~? ~7??7 
01182 47 01146 01200 
01194 26 06458 07182 
01206 21 06457 06249 
n]?lR 16 n~4~p ~OO-O 
01230 16 06400 000-0 
01242 26 07152 07187 
01254 ,2 01312 00000 
nl?66 01 0710P 06441 
01278 06 071~K G710P 
01290 11 07152 -0010 
n1302 14 0710K 0001\113 
nl~14 47 01?~6 01200 
013?6 16 03965 -7237 
01338 26 07152 07222 
01350 26 07147 07217 
01,6? ~7 n~?~3 00"'00 
OI~74 32 062~? 00000 
01386 33 06274 00000 
013QR II 06464 000-1 
0141n ?4 06464 n64~3 
01422 47 01446 01200 
01434 27 05864 06281 
01446 32 06274 00000 
014~Q 7? 06?71 064?0 
01470 72 06279 064~1 
01482 43 01506 06422 
014 0 4 16 06431 OOORR 
01~r6 14 06?"'7 nO~KO 
CI"'lR 47 01542 01200 
0,1530 32 06429 00000 
01542 14 06275 OOOKO 
01~~4 47 nl~7R 01?O~ 
01566 32 06431 00000 
01578 44 01698 01698 
01590 33 01698 00000 
01602 06 0714P 06431 
01614 21 07147 07157 
01626 26 07152 07147 
01638 II 07152 -0010 

25 
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Emporia, Kansas 
TFM II.I.I0.DATA CARDS 

A 

CC 

XVAR 

RFAn" 

AA 

A 
TF 
SM 
TF 
SM 
TF 
AM 
TFM 

11.1 
Jl.J 
JI tI.IO 
JM2.Jl 
JIIo'2.1.10 
J2.J 
.)2.2.10 
CTPAR.O.IO 

TFM CTCD.O.B 
TFM A+6.TAB 
TFL TAB.FZERO •• SETS MATRIX TO ZEROS 
AM A+6.10 
C A+6.T7820 
ANE A 
TF 12.T480 
A 12-1. I 
TFM CT1.0.10 
T~M TABCT.0.I0 
TF ADD7.T490 
SF XVAR+IO. 
FADD 
TFL 
AM 
CM 
!3NE 

T910.0NE.6 
ADD7.T910.611.SETS NUMBER OF 
ADD7.10 •• VARIABLES XI.X2 •••• 
T902.43.610 
CC-12 

TFM OUT+l1.TAB 
TF ADD7.T950 
TF ADD6.T940 
RACD IN ••• DATA CARDS 
SF IN-l 
CF IN+21 
AM' CTPAR.I.IO 
C CTPAR.Il 
'3NF *+24 
BT PAR. I N+28 
SF IN+21 
TNS IN+18.MANTIS 
TNS IN+26.EXP 
BD *+24.M~NTIS-7 

TFM EXP. 99. 1011 
CM IN.20.10 
BNE *+24 
SF MANTIS 
CM IN+22.20.10 
BNE *+24 
SF EXP 
BNF SETTAB.SETTAB •• SETS BASIS VARIABLES 
CF SETTAB 
TFL ADD6.F'xp.6 

"A AD06.S460 
TF AOD7.ADD6 
AM A007.10 

o 



o· 

01650 24 ~6478 06476 
01662 4~ 017?? OI?OO 
01674 16 07152 -7267 
01685 49 01722 00000 
01608 06 071~K 06431 
0171~ 11 071~2 -0010 
01722 11 06462 0-001 
01734 24 06462 00099 
01745 47 ~1362 01?00 
~17~R 16 064RP -C000 
01770 21 06487 06249 
01782 21 06488 07187 
01704 26 071~2 06488 
~IR~A 21 ~~4A7 0647A 
01818 26 07122 06488 
01830 21 07122 07157 
0184? 26 07127 07?12 
01R~4 16 ~64~P -00'0 
01866 21 06457 06249 
01878 21 06458 07202 
0180 0 16 0647P 000-0 
010~2 44 n2n4~ n~4~n 
01014 06 0712K 06441 
01926 06 0712P 0648Q 
01038 22 06488 07157 
01050 12 07127 -001 0 

01962 06 06480 06451 
01974 06 0712P 0648Q 
01 0 86 21 06488 0 7 \62 
01COR ?? 071~2 071~7 
02010 11 07122 -0010 
02022 11 06466 000-1 
02034 49 02094 OOO~O 
02046 06 n71?o 0713K 
02058 12 07127 -0010 
02070 22 07132 07157 
02082 06 07!2P 071~K 
0?004 ?1 07127 0716? 
02106 21 07132 07162 
02118 21 06458 07162 
02130 21 071?? 07157 
n?14? 11 0647R non-I 
02154 24 06478 06476 
02166 47 01902 01200 
0?178 16 06483 -0000 
0?IQ0 21 06482 06?40 
02202 11 06483 -7287 
02214 21 06482 06476 
02226 21 06482 06466 
02238 16 06468 noo-O 
02250 II 06400 000-1 
02262 26 07137 07182 
0?2 7 4 23 062~1 07157 

26 
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C CT1.JI 
ANt'" c:,FTTAF\+24 
TFM ADD7.TAf1+3C 
B SETTAB+24 

SETTAB TFL 
AM 
Ar-' 

ADD7.EXP.6 
ADD70l 0 
CTCDol.8 
CTCD.99 C 

BNE 
TFI\'1 
A 
A 

TF 
A 

TF 
A 
TF 
TFM 
A 
A 
TFM 

READ ••• END OF READ DATA CAPOS 
AOD.0 
ADI)-I. I 
AOD.T490 
AOD3.ADD 
ADD-I.JI 
ADDI.ADD 
AODl.S460 
ADD2.T930 
1;:>.30 
12-1.1 
I2.TM2920 
CTI.O.IO 

X BNF POS.!2.II.SFTS U~ P0S!TIVF In~~TITV 

ADDI.ONE.6.MATRlx ANn INSFPTS 
ADD2.AOD.511.ARTIFICIAL VARIAPLES 
AOO.5460 

poe; 

CJ 

TFL 
TFL 
e, 
c::,M 
TFL 
TFL 
A 
c:, 
AM 
AM 
F3 

TFL 
SM 

S 
TFL 
A 
A 
A 

A 

Af.' 

C 
BNE 
TFM 
A 

AM 
A 

A002.IC 
AOD.M.6.VALUF OF ~ IS -.IE+51 
ADD2.ADD.611 
ADD.5470 
ADD'.s460 
AOD1.IO 
VARCT.l.lO 
P08-+4A 
ADD2.ADD3.611.SFT~ C~LUMN CR ANn VP 
ADD2.10 
ADD3.S460 
AOD2.ADD3.611 
ADD?S47() 
ADD3.5470 
12.S470 
ADDI.S460 
CTI.I.10 
CTI.Jl 
X 

LAST.O 
LAc:,T-I.1 
LAST.TA8+30 
LAST-l • .)l 

A LAST-l.VARCT 
TFM CT2.0010 
AM TAf'lCT.l.lo 
TF AOD4,T480 
M J.S460 

o 

022R6 32 00095 00000 
02208 21 07137 00099 
02310 26 06488 07137 
02322 26 06464 06249 
02334 21 06464 06476 
0?346 21 06464 06466 
02358 26 07152 07217 
02370 16 02537 -7257 
02382 16 06478 000-0 
02394 26 07142 07207 
02406 06 07107 06421 
02418 26 07147 07152 
02430 06 n7117 n714K 
0?442 03 07117 0714P 
02454 01 07107 07117 
02466 21 07142 07157 
02478 21 07147 07157 
r.2400 II 06478 000-1 
02502 24 06478 06476 
02514 47 02430 01200 
02~26 02 07107 -72~7 
0253R 06 ()713P 07107 
02550 II 02537 -0010 
02562 II 07152 -0010 
0257 4 11 07137 -0010 
02586 II 06468 000-1 
02598 24 06468 06464 
02610 47 02382 01200 
0?622 16 06478 nnn-I 
0?634 II 0648B -0008 
02646 33 02658 00000 
02658 44 02682 0648Q 
0267n '2 0;:>658 nOOo('l 
0?6A? 11 06488 -0010 
02694 11 06478 000-1 
02706 24 06478 06464 
0;:>718 47 026~8 01?00 
02730 44 n2754 02658 
02742 49 02790 00000 
02754 16 04277 -0000 
02766 46 C3834 OOlno 
0277~ 44 04086 0265B 
02790 16 06478 000-0 
02802 12 06464 000-2 
~28t4 23 06251 071~7 

0?826 32 00095 nonoo 
02838 21 00099 07187 
02850 26 06488 00099 
02862 26 07122 00099 
02874 II 07122 -0010 
02886 06 07117 0712K 
02898 02 07117 0648Q 
0?910 44 02934 07115 

o 
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SF 95 

AGAIN 

,..,ODI 

AAA 

xx 

OPC 

A AD04.99 
TF ADO,A004 
TF CTPAR, I 
A CTPAR.Jl 
A CTPAR,VARCT 
TF ADD7,T940 
TFM AAA+ll,TAB+20 
TFM CT I ,0. 10 
TF ADD5.T920 
TFL WORKI+9,FZERO· 
TF AD06.AOD7 
TFL WORK+9,ADD5.II,COMPUTES ROW Z(J)-ceJ) 
FMUL WORK+9.ADD6.ll 
FAOD WORK1+9,WORK+9 
A AOD5,S460 
A AOD6,S460 
AM CT1.1, 10 
C CTI.')I 
BNE MODI 
FSUB WORKI+9,TAB+20.7 
TFL ADD4.WORK1+9.6 
AM AAA+l1,10 
AM A007.10 
AM AD04.10 
AM CT2.1.10 
C CT2,CTPAR 
BNE AGAIN 
TFM 
AM 
CF 
BNF 
SF 
AM 
AM 
C 
BNE 
BNF 
8 
TFM 
BCI 
ANF 
TFM 
SM 
M 

SF 
A 
TF 

CTlt1tlO 
ADD.8 
XX 
*+24.ADO,11 ,TEST ROW ZJ-CJ TO 
xx •• , SEE IF ITS ALL POSITIVE 
ADD.IO 
CTI,I.IO 
CT1,CTPAR 
xx 
*+24,XX 
OPC 
PPADO+ll,O 
S1IJ1+12 
OONE,XX 
CTI,0.10,OETERMINES PIVOT COLUMN 
CTPAR.2.10,ADO CONTAINS ADDRESS OF 
J,S460 •• SMALLEST VALUE IN Z.)-CJ. 
95 
99.T490 
AOO.99 

TF AODI.99 
TEST AM ADOI.IO 

TFL WORK+9.ADOl.l1 
·FSUB WORK+9.AOO.l1 
BNF *+24,WORK+7 



O?O?2 26 06488 07122 
02934 11 06478 000-1 
02946 24 06478 06464 
02958 47 02874 01200 
~207~ 16 r64~? ~~~-0 
02982 16 06478 000-0 
02994 16 06494 000-0 
03006 23 06476 07157 
03018 32 0000~ o~nro 
0~030 22 06488 00099 
03042 26 07127 06488 
03054 22 07127 07157 
03066 ?6 07t~7 06488 
03078 26 07152 07217 
03090 26 07142 00893 
03102 33 03342 00000 
03114 26 ~7152 07217 
03126 33 03138 00000 
03138 06 07117 0715K 
03150 06 07107 0648Q 
OJt6? 43 ~31R6 0 7 108 
03174 32 03138 00000 
03186 44 03222 07115 
03198 11 06492 000-1 
03210 32 ~313R 00000 
03222 43 03246 07098 
03234 32 03138 00000 
03246 44 03282 07105 
r32~p II 06404 000-1 
03270 32 03138 00000 
03282 44 03318 03138 
03294 06 0714K 06421 
03306 49 0~3~4 00000 
03318 09 07117 e7107 
03330 32 03342 00000 
0~342 06 0714K 07117 
033S4 11 07142 -0010 
03366 21 07152 07157 
03378 21 06488 07157 
03390 11 06478 000-1 
0340? 24 06478 06476 
03414 47 03126 01200 
03426 44 06124 03342 
03438 24 06492 06476 
03450 46 061?4 01200 
03462 24 06494 06476 
03474 46 06124 01200 
03486 33 03534 O~OOO 
03498 16 06478 000-0 
03510 26 07122 00893 
03522 26 07147 07122 
03534 11 07147 -0010 
03~46 06 07117 0714P 

o 

Kansas State Teachers College 
Emporia, Kansas 
TF ADD.ADDI 
AM CTl.I.10 
C CTl.CTPAR 
BNE TEST 
TFM NEGCT.0.I0.~~TFQMINES PIVOT POINT 
TFM CTI.O.IO.AD~l CONTAIN~ AODQFSS 
TFM NEGCTl.0.10.0F PIVOT POINT 
M Jl.S460 
SF 9'5 
S ADD.99 
TF ADD2.ADD 

28 

S ADD2.S460 .. CONTAINS AC'DRESS OF r3 VE.CTOR 

AIO 

All 
O~1 I T 

A15 

TF ADD4.ADD 
TF ADD7.T940 
TF ADD5.SADD+l1 
CF All 
TF AD07.T940 
CF AIO 
TFL WORK+9.ADD7.11 
TFL wORKI+9.ADD.ll 
BD *+24.WOPK 
SF AI0 
BNF *+36.WORK+7 
AM NEGCT.I.IO 
SF AI0 
FlD *+24. WORK I 
SF AIO 
BNF *+36.WORKI+7 
A~ N~GCTI.I.10 

SF A If) 
BNF *+36.AIO 
TFL ADD5.FZERO.6 
FJ OMIT 
FDIV WOQ~+Q.WORKl+q 
SF All 
TFL ADD5.WORK+9.6 
AM AD05.IO 
A ADD7.S460 
A ADD.S460 
AM CT 1. I. 10 
C CTI.JI 
BNE AI0-1? 
BNF ERR.AII 
C NEGCT.JI 
AE ERR 
C NEGCTl.JI 
BE ERR 
CF AI5 
TFM ·CTl.0.10 
TF ADDl.SADD+l1 
TF ADD6.ADDI 
AM ADD6.10 
TFL WORK+o.ADD6.ll 

0~5~8 14 0714P OOORP 
03570 46 03678 01200 
03582 14 0712K OOORR 
0~~94 47 03630 01200 
0~6n6 26 07122 07147 
03618 49 03678 00000 
03630 02 07117 0712K 
03642 32 03534 00000 
O~654 44 03678 0711~ 
03666 26 07122 07147 
03678 II 06478 000-1 
03690 24 06478 06476 
O~702 47 03534 01200 
03714 44 06168 03534 
03726 22 07122 00893 
03738 23 07122 07157 
0~7~0 3? noo04 nnono 
03762 33 03534 00000 
03774 26 07122 00098 
03786 21 n~098 07217 
0379A 26 0 7 132 00098 
03810 21 07122 07137 
03822 26 04277 07122 
03834 16 06474 000-1 
n3846 33 ~4qA6 noooO 
C3858 16 06462 0-000 
03870 16 03953 -7237 
03882 47 0~634 00100 
03AQ4 26 "'7f)27 06927 
03906 73 06781 06490 
03918 26 06947 06781 
03 0 30 39 06929 00400 
03 0 4? l~ 03 0 65 -7237 
03954 06 07117 -7237 
03966 15 06800 OOOOJ 
03978 44 04014 07115 
r30gn 33 "'7115 ooono 
04002 15 06800 OOOOK 
04014 73 06819 07115 
04026 15 06822 00001 
04038 14 07!17 O~OQP 
04050 47 04086 01200 
04062 16 07117 000-1 
04074 49 04122 00000 
n4086 44 04122 07117 
04098 33 07117 00000 
04110 15 06822 00002 
04122 73 06827 07-117 
04134 44 041~8 05706 
04146 49 05742 00000 
04158 44 04194 05586 
04170 26 06955 06827 
04182 49 O~478 ooono 

c 
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A14 

SIIJI 

MOD 
OUT 

eM ADD6.99.61011 
BE A14 
CM ADDl.99.61011 
BNE *+36 
TF ADD 1. ADD6 
B A14 
FSUB ~ORK+9.ADDl.ll 
SF A15 
RNF *+24. I.IIOPK+7 
TF ADD 1. ADD6 
AM CTl.1.10 
C CTI.")1 
FlNE A15 
BNF FIND-12.AI5 
S ADDl.SADD+l1 
M ADDl.S460 
SF 94 
CF A15 
TF ADDl.98 
A 98.T940 
T~ ADD3.98 
A ADDl.ADD4 
TF PPAOD+1l.ADOI 
TFM ROWCT.l.lO 
CF DONE 
TFM CTCD.0.8 
TFM MOD+ll.TAB 
BNCI S\II22 
TF PCD+98.8L+9~ 

TNF TABL+18.TABCT 
TF PCD+18.TABL+18 
WACD PCD 
TFM 
TFL 
TOM 
BNF 
CF 
TOM 
TNF 
TOM 
CIV' 

BNE 
TFM 
B 

BNF 
CF 
TOM 
TNF 
BNF 
B 
BNF 
TF 
8 

OUT+ll.TAB.7 
WORK+9.TAB.7.0UTPUT CONVERSIONS 
EI4.8-1.1.11 
*+36.WORK+7 
WORK+7 
EI4.8-1.2.11 
E14.8+18.WORK+7 
EI4.8+21.1 
WORK+9.99. 101 1 
*+36 
WORK+9.01.10 
*+48 
*+36.WORK+9 
WORK+9 
E14.8+21.2 
El4.8+26.WORK+9 
*+24.SW2 
S1II2+36 
*+36.PRICE 
PCO+26.E14.8+26 
DON 
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04104 44 04218 05238 
04206 49 05418 OOOCO 
04218 44 04254 04986 
042~0 26 07027 06827 
04242 49 05586 00000 
04254 26 06955 06827 
04266 14 03965 -0000 
04278 47 ~4302 01200 
04200 26 06981 06667 
04302 11 03965 -OC10 
04314 39 06929 00400 
04326 26 07027 06 0 27 
n433 P 24 03965 064R~ 
04350 47 03954 01200 
04362 11 C6474 000-1 
04,74 ~3 06645 06474 
04386 26 06939 06645 
04398 21 06483 07157 
04410 21 03953 07157 
04422 11 0646? 000-1 
04434 24 06462 06470 
04446 47 03930 01200 
04458 44 04986 02658 
0447~ 12 071'? -0010 
04482 06 0713K 07I?P 
04494 22 07127 07157 
04506 12 07132 -0010 
04~18 06 071,K 0712P 
045~O 11 07132 -0020 
04542 16 06476 000-0 
04554 11 06464 000-3 
04566 ?6 n64PP n71~2 
04578 06 0711 7 0712K 
04590 09 0713K 07117 
04602 11 07132 -OOIC 
04614 11 06478 00n-1 
04626 24 n647P 06464 
04638 47 04590 01200 
04650 26 07152 07217 
04662 16 06468 000-0 
04674 26 n7122 07137 
04686 26 07127 07152 
04698 16 0647~ 000-0 
04710 26 0713 7 07122 
04722 26 071 3 2 064R8 
04734 24 06488 07127 
04746 47 04806 01200 
04758 21 07122 07157 
04770 21 07152 071r,7 
04782 21 07127 07157 
04794 21 07137 07157 
04806 06 07107 071~P 
04818 06 07117 n71 n7 
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SN"" *+24.DONFI 
B MAOUT 
8NF *+36.DONE 
TF 
9 
TF 

PPADD CM 

PCO+98.t=:14.8+26 
PRICE 
PCD+26.E14.8+26 
OUT+l1.0 

RNE *+24 
TF DCO+52.PP +20 
AM OUT + 1 1 • 10 
WACD PCD 
TF PCD+98.BL+oP 
C OUT+ 11 .LA"T 
8NE OUT 
AM ROWCT.l.10 
TNF R+10.c::>OWCT 

PCO+l n .P+10 
A LAST.S460 
A MOD+11.S46C 
AM CTCD.l.10 
C CTcn.J2 
BNE ~·lOD-12 

BNF DONE.XX 
SWOUT SM ADD3.10 

MOD5 

/ 

TFL AD03.AOD2.611 
5 ADD2.S460 
SM ADD3.10 
TFL AOD3.ADD2.611 
.II!V\ A.Dr" .20 
TFM CT 1 .0.10 
AM CTPAR.3010 
TF ADD.ADD3 
TFL WOR~+q.ADD1.l1 

FDIV AuD3.wORK+9.6.nIVIDE:'S PIVOT 
AM AOD3.IO •• ROW ~y PIVOT POINT 
II.M CTl.1.10 
r: CT1.CTPAP 
9NE *-48 
TF AuD7.T940 •• VECTOR TRANSFOR~~TION 
TFVI CT2.0.1Q 
TF ADD 1 • A!J[)4 
TF ADD2.ADD7 
TFM CT1.0.10 
TF ADD4 •. ADD 1 
TF ADIJ3.ADf) 
C ADD.ADD2 
tiNE 5\N-24 
A ADD1. 5460 
A AD07."-460 
A ADD2.S460 
A ADD4.5460 
T~L WORKl+9.ADD4.11 
TFL WnOK+9.WOPK1+9 

o 
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04830 03 07117 0713K 
04842 02 0712P 07117 
04854 11 07127 -0010 
04e66 11 071~2 -0010 
04878 11 06478 000-1 
04890 24 06478 06464 
04902 47 04818 01200. 
04 0 14 21 071~2 071~7 

04926 21 07122 07157 
04938 11 06468 000-1 
04950 24 06468 06472 
04 0 62 47 04686 0120~ 
04974 49 02178 00000 
04986 16 06478 000-0 
04998 32 04986 00000 
0~010 26 07147 07207 
05C22 14 0714P OOONO 
05034 47 05082 01200 
05046 11 07147 -0011 
n~n58 43 06124 0714P 
05070 12 07147 -0011 
05082 21 07147 07157 
05094 11 06478 000-1 
05106 24 06478 06476 
05118 47 05022 01200 
05130 16 06478 000-0 
05142 26 06488 07217 
051~4 26 07122 07207 
05166 26 07027 06927 
05178 73 06781 06490 
05190 26 07003 06781 
O~202 39 060 29 00400 
05214 26 07027 06927 
05226 26 07027 06761 
05238 39 06929 00400 
O~?~O 26 07027 06 0 27 
05262 26 03965 06488 
05274 21 06488 07157 
05286 21 07177 07157 
n~20P 21 07167 071~7 
05310 21 07172 07157 
05322 11 0647~ 000-1 
05334 24 06478 06251 
05346 47 039~4 01200 
05358 22 06488 07157 
05370 32 05238 00000 
05382 26 07027 06927 
05394 26 0396~ 06488 
05406 49 03954 00000 
05418 26 07003 06827 
05430 26 06975 06799 
05442 ~9 06929 00400 
05454 33 05238 00000 

o 
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sw FMUL WORK+9.AOD3.1I 
FSUB A002.WORK+9.6 
AM ADD2.10 
AM A003.10 
AM CT1 tl 010 
C CTl.CTPAR 
BNE 5W-12 
A , ADD7.S460 
A ADDl.S460 
AM CT2.l.l0 
C CT2.JM2 
BNE MOD5 
8 CJ 

DONE TFM CTl.0.l0.PUNCHES OUT FINAL ANSWERS 
SF DONE 
TF ADD6.T920 

NOSaL CM ADD6.50.610 
BNE *+48 
AM AOD6.11 
BD ERR.ADD6.1l 
SM ADD6.11 
A ADD6.S460 
AM CTl.1.10 
C CTI.Jl 
BNE NOSOL 
TFM CTl.0.l0 
TF ADD.T940 
TF ADD 1 • T920 
TF PCD+98.BL+98 
TNF TABL+18.TABCi 
TF PCD+74.TABL+18 
WACD PCD 
TF ' PCD+98.BL+9A 
TF PCD+98.BV+92 

DONEI WACD PCD 
TF PCD+98.BL+98 
TF OUT+11.ADD 
A ADD.S460 
A T470.S460 
A T461.S460 
.11 T462. 5460 
AM CTI t1.t0 
C CTl.J 
BNE OUT 
S ADD.S460 
SF DONEl 
TF PCD+98.BL+98 
TF OUT+l1.AOD 
B OUT 

MAOUT TF PCD+74.E14.8+26 
~F PCD+46.MAX+l4 
WACD PCD 
CF DONE1 

31 



05466 49 00402 00000 
05478 15 06467 OOOOP 
0~400 ~~ ~558~ ~0000 

05502 14 0717P 000-2 
05514 46 05562 01200 
05526 25 06468 0716P 
05~~R 26 06077 0646~ 
05550 49 052~8 00000 
05562 73 06977 0717K 
05574 49 05238 00000 
05586 ?6 03q6~ 071?2 
05598 21 07122 07157 
05610 32 05586 00000 
05622 49 03954 00000 
056~4 16 06478 000-0 
05646 47 04470 00200 
05658 23 06251 07157 
05670 32 00095 00000 
05682 21 00090 07182 
05694 26 06488 00090 
05706 26 03965 06488 
05718 32 05706 00000 
05730 49 03954 00000 
05742 73 06781 06490 
05754 34 00000 00102 
05766 25 06829 00400 
OS778 ?9 06763 00100 
05790 15 06829 00000 
05802 44 04986 02658 
05814 33 05706 00000 
05826 4 0 ~4470 ~O~OO 

05834 
05863 00030 
05864 32 05836 00000 
05876 2? 06464 O~464 
05888 21 06458 07162 
05900 06 0645Q 06441 
05912 II 06478 000-1 
05924 14 05835 OOOK4 
05936 46 06044 01200 
05948 14 05835 000L3 
050 60 46 06044 01200 
05 0 72 14 058~~ 000-4 
05984 46 06008 01200 
05996 17 06080 -6497 
06008 26 06043 06458 
06020 12 0604~ -0002 
06032 32 0604L 00000 
06044 26 06279 05863 
06056 32 01698 00000 
06068 42 noooo 00000 
06080 34 00000 00102 
06092 39 0607R 00100 

~ 
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DON 

DONI 

DON2 

DON3 

PRICE 

SIII22 

SIJJ2 

PAR 

8 

BACK 

ER 

B 402 
TD'" CT2-1.7tl1 
CF PRICE 
CM T470.('I2.610 
BE *+48 
TD CT2.T461.11 
TF PCD+4S.CT2 
q DONE1 
TNF PCD+4S.T462.11 
B DONEI 
TF OUT + I 1 • A.DD 1 
A AD01.546('\ 
SF PRICE 
t:3 OUT 
TFM CTl.0.10.PUNCHES OUT Raw Z~-CJ ONLY 
BNC2 S\AJOUT 
M J.S46G 
SF 95 
A 99.T480 
TF ADD.99 
TF OUT+11.ADD 
SF Slii2 
5 OUT 
TNF TARL+18.TARCT 
RCTY 
TO E14.e+28.400 
WATY TASL 
TOM E"14.8+28.0 
BNF DONE.XX 
CF SIN2 
R SWOUT 
DORG *-3 
DC 30.0 
SF PAR-28 
S CTPII.P.CTPAR 
A I2.S470 •• SETS uP IDENTITY ~~TqIX 
TFL I2.0NE.6 
AM CTlolol0 
CM PAR-29.24.10.nE"TEPMINF! ~HET~FQ 
BE BACK ••• ARTIFICIAL VAPIAPLES 
CM PAR-29.33.10.ARE TO bE ADDED 
BE BACK 
eM DAR-29.04.1('\ 
BE *+24 
i::lTfII1 ER.Eh1EGi 
TF *+35.12 
SM *+23.2 
SF *+11 •• 6 
TF IN+26.PAR-l 
SF SETTAB 
"'8 
RCTY 
WATY ER-1 •• 6 

06104 48 00000 00000 
06116 49 00402 00('\00 
06124 
06124 26 07027 06927 
06136 26 06967 06633 
06148 ~9 06929 00400 
06160 49 00402 OOOOC 
06168 
06168 26 07142 00893 
0~18n 14 0714K OOORR 
06192 47 06228 01200 
06204 11 07142 -0010 
06216 49 06180 00000 
06228 26 0 7 122 07142 
06240 49 03726 00000 
06248 
06248 
06253 
06249 
06251 
06410 
06421 
06429 
06431 
06439' 
06441 
06440 
06451 
06453 
06458 
06462 
06464 
06466 
06468 
('\6470 
06472 
06474 
-f-.47F, 

06478 
Ot'-48"3 
06488 
06490 
~1".40? 

06494 
01';407 
06557 
06595 
01';6~", 

06647 
06669 
06763 
06785 
('\61'1('\1 

06829 

() 

00004 
00080 
00000 
00000 
00008 
000(l2 
00008 
00(')02 
00008 
00002 
('\OC08 
00002 
00002 
0000'5 
00004 
00002 
00002 
00002 
00002 
00002 
00002 
"'1002 
00002 
0000e:; 
00005 
00002 
""0002 
00002 
00030 
00019 
00020 
00006 
00011 
00047 
00011 
000('\8 
00(')14 

00050 
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8 4(')2 
DORG *-3 

ERR TF PCD+98.BL+98 

FIND 

TF PCD+38.ERNOFE+38 
WACO PCD 
B 402 
DORG'*-3 
TF ADD5.SADD+l1 
CM ADD5.99.610If 
BNE *+36 
AM ADD5. 10 
B FIND 
TF ADD 1. ADD5 
B A14+48 
DORG *-3 
DSS 4 
DAS 80 

33 

I,) 
IN 
I 
J 

DS .IJ+l.NUMBER OF VARIABLES Xl.X2 •••• XI 
OS .IJ+3.NUMBER OF ROWS INCLUDING MAXZ 
DC 

FZERO DC 
MANTIS DC 
ExP DC 

DC 
ONE DC 

DC 
M DC 
II DC 
12 DC 
CTCD DC 
CTPAR DC 
VARCT DC 
CT2 DC 
J2 DC 
JM2 DC 
ROINCT DC 
J1 DC 
CTl DC 
L.~ST DC 
AOD flC 
TABCT DC 
NEGCT 
NEGCTI 
EREQ 
FCDMY 
ERNOFE 
R 
PP 

8.0 
2.-99 
8.0 
2.0 
8.10000000 
2.01 
8.-10000000 
2.50 
2.01 
5.0 
4.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
5.0 
5.0 
2.0 
2.0 
2.0 
30. INCORRECT NUMBER OF EQUATIONS' 
19.FIRST CARD MISSING' 
20.NO FEASIBLE SOLUTION. 
6.ROW 00 
11.PIVOT POINT. 

-~--

---~~--

BV 
TAAL 
MAX 
E14.8 
BL 

DC 
DC 
DAC 
nAC 
DAC 
DAC 
DAC 
DAC 
[')AC 
DAC 
DAC 
DAC 

47. COST BASIS VECTORS BASIC VARJ.A 
II.TABLEAU 00 • 
a.MAX Z :: • 
14 •• OOOOOOOOE 00. 
50. 

o 
,,-~ 
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~q2.Q 00040 PCD DAC 40. • 0700Q 00040 OAC 40. • 
O'70~A 00010 WORK2 DSS 10 
070Q8 ()OOIO '~OQI< t DS5 10 
07108 00010 WORK DSS 10 
07122 00005 ADDI OS 5 
07t'?7 oonoCi ADD2 DS 5 
07132 ooons ~DD3 os 5 
07137 00005 ADD4 OS 5 
07142 00005 ADD5 OS 5 
()7147 ooooe:; ADD6 DS 5 
07152 ooon~ ADD7 O~ 5 
07157 00005 5460 OS 5 
07162 00005 S470 DS 5 
0'716-' ooon~ T461 os 5 
0'717? ()cooe; T46? ns C5 
07177 00005 T470 DS 5 
07182 00005 T480 DS ·5 
(i71A7 000(')5 T490 OS 5 
0719? OOOO~ T902 DS 5 
07197 00005 T910 OS 5 
07202 00005 TM2920 DS 5 
()720; nooos T920 os 5 
('\7212 nooos T930 DS c:; (i217 00005 T940 OS 5 

222 00005 T950 OS 5 
7??'7 1"\0 t") ()'3 T7820 OS 5 

0'7237 00010 T.AA DS~ 10.7A? 
00402 OEND 402 

o 
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