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Program Number: C2-117
May 7, 1959
TITLE: Lin's Solution of Polynomials

AUTHOR: W. Hollabaugh
Lehigh University

DATE: May 7, 1959

Description:

This is a program to determine the complex roots of polynomials
of order n by direct application of the method developed by
Dr. Shih-nge Lin.

Method of Program:

Lin's method uses an iterative process of dividing by a quad-
ratic factor and modifying the factor until a "remainder" after
division by the factor becomes less than some "accuracy factor",
€, which is a part of the data.

Reference to 'sources:

The sources used are these:

A method of Successive Approximations for Evaluating the
Real and Complex Roots of Cubic and Higher Order Equations,
S. Lin, Journal of Mathematics and Physics, Cambridge, Mass.,
Volume 20, Aug. I9LI, pp. 232-L2.

A method of Finding Roots of Algebraic Equations, S. Lin,
Journal of Mathematics and Physics, Cambridge, Mass.,
Volume 22, June 19L3, pp. 60-77.

Introduction to Numerical Analysis (book), F.B. Hildebrand,
McGraw-Hill Book Company, Inc., N.Y., 1956, pp. L68-72.

Subroutines required:

The Floating Point Interpretive Routine (Zh.O), Floating Point
Input and Output (11.3-12.3 or 11.6-12.6)

Limitations and inherent errors in the program:

The program imposes no limitations on Lin's method, and has all
of the limitations of Lin's method. These limitations are:

The program can handle equations with all real or all complex
roots, but has trouble, i.e., fails to converge or converges
too slowly, when both types of roots are present. It has
occasionally solved equations where both types of roots are
present, but this is apparently the exception rather than the
rule. It is .assumed that if the problem to be solved has both
kinds of roots, the real roots will first be located and re-
moved by another method.
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Input:

The equation to be solved must be of the following form:

n n-1 n-2 +

+ + . o + + =
X ajx 85X . an_lx a, 0

The n coefficients, n itself, and the accuracy factor e
are the required data. The coefficients are assumed real.

Output:

The routine prints the roots in complex form, and also the
remainders as desired - see below.

Operating procedure:

The following procedure is to be followed in order to find

the roots of a polynomial of order p: It

1. Floating Point (24.0) and the input and output routines
must be stored in 1100 (or the program tape modified
accordingly - no program addresses refer to floating
point routine addresses other than 1100). No function
routines are required.

2. The program must be stored in memory with space pro-

— vided for storage of (3+6n) intermediate and final results
in consecutive locations; these locations may be anywhere,
with the initial address of these locations, designated «,
stored as the address of the instruction in 0101. -

3. To start the program, transfer to the initial location
of the program. When the input light comes on, type n
in hexadecimal (g=31) and give the computer a start. _

L. At the second input instruction, data is to be stored
as follows, the floating point input format being used:
a. The accuracy factor, ¢, is to be stored in location o,
b. The n coefficients of the polynomial are stored in

the succeeding n locations ( a is not entered).

The problem solution will be continued following the

data input.

5. The transfer control button is used as follows to control
the operation of the program:

a, If the transfer control button is left up, the pro-
gram will determine the roots and print them out
without printing any intermediate results.

b. If the transfer control button is depressed at any
time, the remainder aftereach iteration will be
printed. After each remainder is printed, the com-
puter will come to a floating point input instruction
and will stop with the input light on. At this time
a new accuracy factor may be input if desired. The
format for input is: The floating point input code
word (start compute) - The accuracy factor (start
compute) -  -CO00CCO (start compute)(start compute).
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A start or input of data will allow the computer to
continue normally uvntil a new remainder has been found,
at which time the cycle is repeated.

c. If the remainder which has been printed out in "b"
above is considered satisfactory by the operator, he
may have the computer accept it and the corresponding
factor of the polynomial by lifting the transfer control
button before starting the computer after the input
instruction.

d. If the transfer control button is depressed and it is
desired to have the computer discontinue printing out
the remainders, the transfer control button may be
lifted at any time except during a five second period
after any printout or during the printout itself.

6. When, at any time during the program, a factor and its
remainder have been accepted, the computer will print a
slash ("/"), and continue to find additional factors, or,
if all the factors have been found, to find the roots.
There will be a total number of slashed equal to one less
than the number of root pairs, any odd root being counted
as a pair.

7. After all factors have been found, the roots of the factors
are found and printed out. They are printed one pair to a
line, each root consisting of two numbers, the first part
being the real part and the second the imaginary part. The
flexowriter should be set for printout in four or more
colums (carriage returns are programmed).

8. After the roots have been printed out, the remainder
will be computed for each factor on the basis of the
original equation and printed out; there will be one
remainder per line, and one remainder for each factor.
There will be no remainder for any odd root.

9. At the completion of the program the computer will stop
(Z0063) in O415. A start signal will restart the program
for a new equation.

Storages:
The following storages are associated with the program:

1. The program itself requires 6% tracks for storage of
instructions and constants. No storages are used in
tracks 62 or 63.

2. In addition, the program requires (én+3) locations for
storage of data, intermediate resu.ts, and answers.
These locations are all referred to the address of
instruction 0101, designated ®:

Location Contents.
o Accuracy factor e.
a+ 1 to Coefficients of original polynomial,
o +n a; to aj.
®+n + 1 to Intermediate results.
o +3n+2
&+ 3n + 3 to The quadratic factors
o +n+3
&+ In + L to Roots, real part followed by
o +6n+3 imaginary part.
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Notes: The following comments are pertinent:

1. Under some conditions the reaminder may reach a point of
oscillation, and some cyclic pattern be printed. The only
recourse is to accept the remainder at this point.

2. As indicated in one of the sample problems, the accuracy
of the roots is not directly indicated by the size of the
remainder. The simplest way to determine the accuracy
of the roots is to change the coefficients slightly and
observe the change in roots.

3. The original data is retained during the operation of
the problem; however,n must be supplied every time the
solution is restarted.

Li. The program tape accompanying this write-up is prepared as
follows:

a. o = (0700 has been inserted into instruction ©0101.

b. At the end of the program a special check has been
provided in order to check that the tape has been
stored correctly and that the program is working
-correctly. The check takes the form of a sixth-
degree equation which is not allowed to go to
complete solution; instructions for use of the
tape are on the tape. Although answers will be
printed out during the course of the check, they
are not the correct answers to the problem, but are
only a check to be compared with the numbers on the
tape. This is because a very large accuracy factor
has been employed.

Sample problems -~ Two sample problems are here included.
The first of these is a quartic equation, and includes notes
as to what the various parts of the print out from the computer.
The second sample problem is for a tenth degree polynomial.
In this solution it may be observed that the remainder for the
fifth pair of roots is 5.7, which is larger than any of the roots.
However, the roots have been checked, and found to be accurate
when rounded to five significant figures to less than one-half the
last figure. In this print-out, only a few of the remainders are
shown; when the problem was run, all of the remainders were allowed
to print, making a total of 210 remainers were printed. The total
time for this solution, including data input time, was 1 hour 1l
minutes.
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Stars 00CC
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Re-initialize Input Data 0547
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a
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0001
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a@.
o
Yes
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Compute initial
P and Q

—
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] 0552
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Print roots
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Find cy

0028
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00Lo

005k

Find remainder

s remainder
acceptable?
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Print n/n

1 factors

determined?

To next page
9

Print
remainder?
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Correct P and Q

l
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Print odd root
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find remainder
Compute 0026
Remainder
Print 0403
Remainder

All rem.
computed?
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Stop
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negative? l
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complex roots real roots
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\
Print roots 0252
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T‘W:PARED FOR: ] PAGE OF
LGP-30 RPC-1,000 USERS CRGANIZATION - POOL 1 /'13
JOB NO. PROGRAM NO. PROGRAM PREPARED BY. PROGRAM CHECKED BY: DATE

C2-117 W.F. Hollabaugh POOL Review 07/05/59

PROBLEM: TRACK

Lin's Solution of Polynomials 00
8 INSTRUCTION g CONTENTS
PROGRAM INPUT CODES .u_) LOCATION OPERATION ADDRESS {/_. OF ADDRESS NOTES
' !
Lo
TN T YT
Lo ] 1040 L1 IU%thllé !
L L 10 41 L 1Bf Q,O|1|8 ! Bla +2n-1] flag
T TS W S | 10,2 [ 1Y%O|61241 !
R S T ] 1043 L1 IB]lqzlzlz ! [ +1]
N T W 110 14 P 1H§ 4 %22 ! [ & +1+4n]
I T LR [ [BJ' Q621! 3
T T T Y L4046 IS} qololh ! ¢ Move c's
1
T N S N HS L1047 L 1T§ 901116 ! into b's
N N Y O T P19 8 L1 1B=O|OAOI3 !
T N A T EELE N B 1A;01 61216 g 1 at 29
L1t LN B 1Y30101013 !
T S Y B B LR £ IB%OIOIOI," !
T T R [ gt g2 L1 |A§q61216 ! 1 at 29
YIS T W T B S LT [ lY% Q0,0 !
TS T T b a1 4 11 IU% q OJO|3 !
IR N S T W 1145 AN N T Y !
TN N T T i1 18 { lleilillolo !
TR N T N S W1 LR, f 1X1U} 11,001’
I N S S bV a8 IB% 32272 |' 1 [ o +2m-1]
b
Y Y Y Y S LA ID; 4232072 |/ m-2 [ o« +2m-2]
I N S L4240 4 |H{ 3232532]|' P [ «+3m+3] | Find
N T N L 12 1 L aBg 32202]|' P [ o +2m] initial
b
S T O O Bt 142 g2 L 1D% 73222 |’ m-2 [ X +2m-2]1 ] P's and
1
T N Y T Y N P12 43 1 IXIY%qOIOIO ! Q's
T S R L1234 1H; z g -Q [ o +3m+h]
x E O0O0O0OQ |,
RSN T W A S W 12 15 T R S T S
Lt 4 " 12 6 L IB{ 01015 p !
TR S TS W T | L1247 L1 1Y1| Ol 612|1 !
N Y T T 112 |8 L IXIR%lllIOIO !
T O U L1249 lxlUilllLolo !
c-
TS O S Y L1340 Lt IP% 2 2,2 2 ! i-1 [ & +2m+3]
L : . } L L L L 13 L ‘ . L ll\i{ ZI ZLZ LZ ’ P [ <x +3m+3] movaL mcece, J13B4IYX
FORM LP-10 Page 1 of 13 g CARRIAGE RETURN
SC 0532

/

E CONOITIONAL STOP CODE
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JOB NO. PROGRAM NO. PROGRAM PREPARED BY: PROGRAM CHECKED BY: DATE ]
c2-117 W.F. Hollabaugh POOL Review 07/05/59
FROBLEM: TRACK
Lin's Solution of Polynomials 00
% INSTRUCTION % CONTENTS
PROGRAM INPUT CODES '“_| LOCATION OPERATION l ADDRESS ; OF ADDRESS NOTES
L1 ; L1 !
L1 1 } 411 !
T S S L 1342 JXLY; 0000}
L L3 g3 IA‘in 2zz ! Dy [ % +m+1] }Find Cy
T T R W | AL N LP% rrzE ! Ci-2 [ & +em+2]
T 35 |N§ 22232 |’ Q [ ov +3ml,]
S S 113 48] 4 g IH% z 2,22 |' C4 [ ¢ +2m+l]
Y T Y T L1347 1X|E50101010.ﬁ,’_
A T S S B L a3 481 4 1B%O|61211 !
Y N T N T v 3%y 18%0;01316 !
T O Y W L A0y IT% 0,05h |’
TS S T [ LI B IB‘IOIOIBJ’i !
TR T S o421 1A:r0161246 ! 1at 29
R T S S L4 3 lY{01013)4 !
T S N R 14 g4 1A40161216 ! 1at 29
TR N S T T LA L1 1Y1r01013 o 1!
TS TR S N W' y_ 1A g6 g ) 1A§ 0626 |' 1 at 29
TN T SO S B L 4 a7y 1Y§0101316 !
[N B O N S B L 14,8 L 1B%0101313 !
T G B L 1A% 0,626 |’ 1 at 29
T U S B S | L4540 Lo 1Y%0101313 !
S T T Y W L 45 1 L 1U=O1012 18 !
N T T T T T S S S Y Y !
| N T - L 15 13 N U S T T T ! :
ST S L1514 4 1XJR;1111090 ! _
I S I S Y T j 15 45 L 1X|U%111|Op !
L1 L 15 46 4 | 1P! 22,22 | m-2 [ x+3m+1]
T N S R L 1597 LLM'LZthZF ! -Q [ & +3m+li]
TS Y S 15 181 | 1A{ zzzzg |' P [ o +2m] pFind
Ly L1549 ) 4 1 XB 1 0.0.0 0 " Remainder
S T W 116 40 Lo 15_* 0 §42z3 1 Pm -%n-2
N S S S S T L1641 L zzz12 Iﬂv m-1 [ & +3m+2]
T S T T L 16 42 , X B, 0000 : —
N S S W 1 46,3 | Ajl 016 12 31! °m_~SCm-2 S—
FORM LP-12 2 @ CARRIAGE RETURN -

!

- CONDITIONAL STOP CODE
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JOB NO. PROGRAM NO. PROGRAM PREPARED BY: PROGRAM CHECKED BY: DATE
c2-117 W.F. Hollabaugh POOL Review 07/05/5 9
PROBLEM: TRACK
Lin's Solution of Polynomials 01
3 INSTRUCTION 3 CONTENTS
PROGRAM INPUT CODES b_) LOCATION OPERATION [ ADDRESS 5 OF ADDRESS NOTES
' !
[ R R B
T
I}
T T T S S
P S R N N B L 0404, U 7222 ! [0101];[04O3]
T T
TN T Y S |40 41 L .Siolﬂoio ! € [«]
S S S L1042 |T}q1|218 !
Lol 10 3 8,0101T}q11213 !
R T R N B |40 ;4 P IB%ZjZlZIZ ! bm [ « +2m]
TN S O L0 g5y 1D; z 72,2 |! m-2 [ o +3m+l]
T S N R 10,6 ] | 1X|Y§ 900071
A N R S R R L 07y Hi3223 (! -Q' [ « +3m+h]} Correct
T T
R S N S P40 18] | IXIU%qOIOIO ! P&Q
T S ENLEN IM% 2,22 |’ °m-3 [« +3m]
Ly LA B IA% 2222 | -1 [ x +2m-1]
[ S R N S L o Dyzzza|! Cm-2 [[o¢ +3m+1]
T 1
Lo L1 2 Lt IH.;ZIZLZ 2 ! P [ & +3m+3]
TR S L1143 | 1X1E%0101010 !
TN T T ;g1 g4 L1 |B=015|23'l ! H[ & +2m+2]
TR R T S 1145 L 1Y501013rh !
N Y N T L (1 46 I 1A= Ol 612 16 ! 1 at 29 ® +2m+3
T T S S S 11,7 L1 nY} OL013 10 !
TR Y R N S S L 4t 48 L1 1A{ 0161216 ! lat 29 o +2mtly
S DR T ;g1 9 i IY%OIOIBIé !
T T S S W 42 40 4 1B=O|612|O ! Z[ o +1+m
L1 R T - L 42 1 L1 |Y=O|O|3r3 !
O R T T N L1212 [ 1U30101216 !
TR S S S P12 43 L 1A|IZ|Z|Z|Z ! ¢ [a ]
11 { L1 1 L 12 (4 L XLPI Ol OIO |O / Print remainder
T
Ll L1 L1245 L . xI, 0000}/ Input e, if desired
T T
[ S| % | L1216 L 40%0161213 !
S T T S R L4247 810101T+ OjlrorlL !
R T S § 12 8 i IXIE{\JIOLOP !
R S B N S L a2 48 : LX'P%119!)4‘3 !
T S Y S L1340 L1 :B% 6161215 ' m at 29
1 1 1 % | { 1 { 13 l] 1 ! IS } bl 612 17 ! 2 at 29 - ROYAL MeSCE, JI3BAIX
FORM LP-10 3 @ CARRIAGE RETURN '

! e CONDITIONAL STOP CODE
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PREPARED FOR: PAGE OF
LGP-30 RPC—).;OOO USERS ORGANIZATION - POOL L /13
JOB NO. PROGRAM NO. PROGRAM PREPARED BY ?PROGRAM CHECKED BY: DATE
c2-117 W.F. Hollabaugh POOL Review 07/05/59
PROBLEM: TRACK
Lin's Solution of Polynomials 01
8 INSTRUCTION % CONTENTS
PROGRAM INPUT CODES ’V_) LOCATION OPERATION 1 ADDRESS {,_) OF ADDRESS NOTES
' ]
IR |
T
1
N | 0 E o
L | 13 42 S O Y N ! m at 29
T | |43 43 BiOIZI‘?g ! m at 29
S 0 2
N ! ;13,4 [ S T R ! 3 at 29
T | 43 45 [l 1T]L012111rL !
Loy ] L 13,64, , B {01212 2 ! Z[ o +2m+L]
L1 ! LIRS B | 0,003 " .
T N L |43 48 | IB{OIOI:L? !
Loy | L3 %y |S;Ox612? ! 2 at 29
L1y | P A0ty g |Y{0101149 !
Ly I LI L1 |Y%01012? !
S - 1 L1402 4 g 1A501612é ! 1 at 29
T R I LA a3 IY%OLOL:LIB !
Ly \ TR ! o110 |! * Address modificatio
Ly | L 14 345 L 1A1r016|216 ! 1 at 29
TR i 146 1 lY%01012;L !
Ly 1 14 7 L IY}OIOISp !
L1 I | 14 18 L1 1Y1r0111024 !
T 1 LIS Lo 1B%O|O|29 !
T | L1540 L1 1A{0161217 ! 2 at 29
Ly | L5 ! [ 1Y5010|2p !
L1y | i 1542 Lo IY%OLOIBP‘ !
L1 1 } ] 15 13 L1 AY:OIIIJ‘? !
1 1 1 % 1 L 45 14 [ IA}01612p ! 1lat 29 ]
T 1 {1515 L1 IY%OlOlzp !
Lo | 15 16 L1 1Y4010|35 !
T N T I L 15 47 L1 IY|L0101517 !
| { { L1518 L1 1Y{01110l7 !
I - L L 159 [ 1B%O1O;5f5 !
T ] L1610 1 1S%O|612F | 2at 29
T ! L 16 4! Lo LY}0101553 !
T R ] 16 12 i 1Y | OilJO 5 !
T | L 1643 Lo 'Y} Ox lll 11 ! —
FORM LP-12 4 E CARRIAGE RETURN * " : *

- CONDITIONAL STOP CODE
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DATA PROCESSING DIV.
PORT CHESTER, NEW YORK

PREPARED FOR: PAGE OF 1
LGP-30 RPC-}000 USERS ORGANIZATION - POOL 5 / 3
JOB NO. PROGRAM NO. PROGRAM PREPARED BY: PROGRAM CHECKED BY: DATE
c2-117 W.F. Hollabaugh POOL Review 07/05/59
PROBLEM: TRACK
Lin's Solution of Polynomials 02
g INSTRUCTION & CONTENTS
PROGRAM INPUT CODES ’u_, LOCATION OPERATION l ADDRESS 5 OF ADDRESS NOTES
1
L) !
!
L)
S R S R B L 40401 4 ALA% o 61246 ! 1 at 29
L 101 [ 1Y% 9 0169- !
T R L 902 4 LS% 06271 e at 29
T S Y T W p 10,3 L1 1Y}0111019 !
L) f 10 44 IBIT 015121)4 ! H[ & +2m+3]
R S N | 10,5 [ 1Y501013l)4 !
VIR S Y S S 110 46 P IA} OI 612 |6 ! 1 at 29 o +2m+3
S S T T S LA S| 1Y% 60301}
Ll | (0 48 4 |A=016|216 ! 1 at 29
T T | 1049 L1 |Y4 00,36 |’
TN L IB% 0161210 ! Z[ o +m+l]
T B S Lot ! 114J%q099 !
T BT O T N L 112 1| 1Y;01010# !
TR S 11 43 [ 1U% O{Oﬁ)} !
TR T T S L 11 4 L1 1B=0101210 !
T S ST S B L4t ys L1 |A!O|6|217 ! 2 at 29
AN S N ;g1 (6 L1 1Y%O|2|213 !
AN T O T Y B L1 a7 1 1A%0161216 ! 1 at 29
N R R ] 41,8 L IYJI01212i5 !
TR T S T W B b 119 | LXIP% 1 61)4 2 1! Carriage return
TS P 12,0 I IXIR%IIILO 10 !
T S Y W L2 41 | 1X|U{111|0|0 !
. = a
N T R W T N L1232 L IB} zzzpg |! ¢j=last P [ +2m+l,]
Lo 12 3 [ 10%21217‘12 ! [ ]
T N R a2 44 184 22,2 2 |' —C- last g [ «+2m+5]
Lo L 124571 3 1H%zlzlzlz ! [ ]
L L | 12 16 Lo 1B‘| z 2,22 |' 3 [ d+3m+3ﬂ
TR B S N S 112 47 L1 ID%0161311 ! 2
TR T O 112 ;8 1 1H5046|2|3 ! P/2
T T R N L4249 L IP}016|213 ! Pé2
TR T S R T W L1340 L 11'140161213 : /L
[ S S S N g3 ! L L Azz2g | -Q [ o +3m+l]
} T WOYAL MTCC, JIB4IX

FORM LP-10

5

/

& CARRIAGE RETURN

== CONDITIONAL STOP CODE




PORT CHESTER, NEW YORK

FREFARED FOR: FAGE oF
1GP-30 RPC-},000 USERS ORGANIZATION - POOL 6 / 13
o8 NG FROGRAM NG, PROGRAM FPREFARED BY PROGRAM CHECKED BY BATE
C2-117 W.F. Hollabaugh POOL Review 07/05/59
FROBLEM: TRACK
Lin's Solution of Polynomials 02
o INSTRUCTION 5 CONTENTS
PROGRAM INPUT CODES !,'_. LOCATION OPERATION ] ADDRESS 5 OF ADDRESS NOTES
L ; Lob !
L1 !
T T T N L 3321 4 g IT;OL'Q}LMB !
L L1343 0y XIR{ 0000 ]! — f Compute
I NI IH= 0,622 roots of
R T T 43 45 1 |S= 9 6L2 B 1! factor
Y Y Y Y B b 13 464 ) IC%ZlZlZIZ ! [ «+kM=6]
R T T L3 47 1SJ[ 0622 !
T S R T N 43 48] 4 13%961213 !
T N S SR L3 4%y lcllzizlzlz ! [ o +hmsli]
T S L4 0]y 1H% 2z 2,22 |’ [ o +lm+5]
Lol 11 [ L B IH% 5 222|' [ o +hm+7]
T T Y B LT ' 1%921511 !
T Y LR IXIB%qOJOLO !
NS T Y O Y S p 14 14 |1 X1R; 0191,_010 !
L) L1445 IH'L 3 22,2 |' [ o+imt5]
TN Y T T 14416 L leT%OLOIOlO !
T S W LI IC; 3 222 | [ o +lm+7]
Ll t 14 48 L1 ,S{Q6,2,3 !
TN T T Y B 1 14,9 [ IH% 5222 [ oc+lmtl]
N O Y S L 45,0 L |H% 73222]|' [ o +lm+6]
O Y N W L 151! 1 IB% 322%2]|' [ ob+hm+hﬂ
T T T L 45 2 ! lle{QOIOiO !
N O S B L1513 4 1B{ 3222 [ «+hm+5]
Y S Y B L 15 141 1){|P;q01010 ! p Print o
T S E ! L (595 4 LB{ 3222 [ ® +km+6]| roots of
T T S S B L 15961 1 1 XK P; qQ0600}' factor
S Y Y T Y L1547 L1 1B; 222! [« +lm+7]
| R - 115 18 ! 1X1P1'OLO1010 !
N T T T W L 15 (9 - )SEILQO;_QP_%’
T S T S - L 16 40 L1 B% Qfﬂ,!‘ls) l,,,_ _—
T S N S L1641 Lo S% Q2 SA7 ! }
S S S T S T L1642 Lo 1T+z 4.2.2 / [0325];[0L15]
TR B W L1643 L1 B} Q2¢° 61! S—
FORM LP-12 6 Z CARRIAGE RETURN

- CONDITIONAL STOP CODE




[FREPARED FOR: PAGE oF
L.GP-30 RPC-4000 USERS ORGANIZATION - POOL 7 / 13
408 NO. PROGRAM MO, PROGRAM PREPARED BY: PROGRAM CHECKED 8Y: ATE
€2-117 W.F. Hollabaugh POOL Review 07/05/59
S~ PROBLEM: TRACK
Lin's Solution of Polynomials 03
'Y [Y
PROGRAM INPUT CODES E LOCATION OPERAI':SO.LRTCY::REQS g OCFO:JS:ESS NOTES
T
N U O Y W !
!
T R S B
O T T i 10 40 i1 A0627' 2 at 29
L1 10 41 L1 Y% O 2 2 6 !
111}141 1 4042 L1 }0626' lat29
R S T 19331 1 iY1Q21311 !
TR T TR S B W R L N TN 1l Ol 2,39 ¢!
- RN T T T W 10454 1 %0629.' L at 29
O N - 140 46 I 1Y{012319 !
T T S S LA | J' O 2 Ly 9 !
L ) 10 8] 4 g % 0254}’
S T Y L 1049 1 ) 110626' 1at297
TN T Y Y L org0l ¥ 92 h o1
‘ TS T O T LR L % Q245!
I T S S N P11 g2 11 LY= Ox2l553 !
TR R T T T LY g3 o4y JAl 01 61246 ! ,l at 729 y Address
L b 414 [ IY= o) 213,1_6_ ! *MOdification
S SO RS T T L4145 FO| lYlTolzlSlo !
- TS T O W 1t 6 1] 1Y 02,55 !
5]
T TR IO YO U L1 a7 o A%0626 ! 1 at 29
¥
Z, 8 Lot 4 0oy 11,8 L 4 41,02 )4 o
by E > N ! !
(3 !; Lol L1 Lot g8 L4 Y{ 02 h L
9 gg T T T B L 12 40 i 1: O 2 5 7 !
% P 28 S T VO S R L2 gty { 1 6 L‘ 9 ! Carriage return
= 5 X, R 1 1 0 o :
- E S O Y T 12 32 L ll
é’ R Y T 112 33 1 % l l 0 O !
R S T T L1244 [ 1Ulr 2L2 16 !
S S S T L 1245 L1 A1016217 ! 2 at 29
TR SO SN N S S| {12 46 [ ( O 3 3 7 !
1 r NV
L L = 1 11 32 47 L1 ,‘ 11 6 h 9 ! Carriage return
T T W T 'Y L_12 |8 ] 1 0222 ! Z[ o +2m+) ]
Y Y S S T L 129 t 1 1Y1rq3131)4 !
L 1 13,0 i 13‘1R%]114(LO !
[ T S S | L 134! i lxlUlllllOl.O !
1 T BOVAL sieogg, JI3B4INR
FORM LP-10 ARRIAG (V]
7 CAR €& RETURN




WARITA TRVWWLSeINe UiYV.
PORT CHESTER, NEW YORK

[PREFPARED FOR: PAGE OF
LGP-30 RPC-4000 USERS ORGANIZATION - POOL 8 / 13
JOB NO. PROGRAM NO. PROGRAM PREPARED BY: PROGRAM CHECKED BY: OATE
C2-117 W.F. Hollabaugh POOL Review 07/05/59
PROBLEM: TRACK
Lin's Solution of Polynomials 03
3 INSTRUCTION % CONTENTS
PROGRAM INPUT CODES 5 LOCATION OPERATIONJ ADDRESS ,U_, OF ADDRESS NOTES
1
S R N B !
T
!
I S | | | |
i
L b3 a2 IC% 0161213 !
TR N T Y LR | lleJl 0000}’
R R o3 a4 Isizlzlztz ! [ ]
TN T T i 4335 i |X|P5010|O|O !
N T R T i 43,6 | leE‘loIOIOIO !
TR R N L3y 13%01612&& ! n
T S B [ 43 481 ¢ 1H% 0161213 ! n=m
T T T N T | 13,8 L |B§0111011 ! S[w])
Ll [ A0 oy |A§0:612|)" ! n at 29 *+n '
TS T T 14! L1 |Y{O|O|5|8 !
L1 LT |A}016121h ! n at 29 *+2n
T ST LTS N T 1A]| 06,2 |’ n at 29 ©+3n
S S R T IE N R 1A% 0626 1 at 29 oL+3n+1
I B T W B 14 18 1 1Y%010,516 !
BT S W B 114 (6 Lo 1A% 0 6:2 16 ! 1 at 29 o +3n+2
IR I TRV S W L 14 47 L1 1Y1I 00,61’
L L8 8 ) |A{ 06261’ 1 at 29 oL+3n+3
L L 1449 L Y} 60331’
T S T N ;1540 L ;O 6 2 6 ! 1 at 29 o +3n+ly
OB T T S ] 45 g1 L1 YI 00351}
TR T S 15 32 {1 nY{0101517 !
L1 L5 a3 X P% L6499 | Carriage return
S S R S P15 14 L1 1B|r01110t1 ! S[a'] a
L L 1515 L IA%016L2L6 ! 1 at 29 & +1
I T T W .15 6 L 1Y% 0101313 !
L LR lA%016121h ! n at 29 o +mtl
R S - L 158 L IA% 0 61211‘ ! n at 29 ® +2n+l
N T SR L1549 [ LAI 0 6;216 ! 1at 29 @ +2n+2
T T S
11 L1 L 16 40 [ 1Y% 0101311‘ L
| 1 1 : 1 L { 1 16 1 Ll lA% 0 6;2;6 ! 1 at 29 a'+2n+3
N T T W L1642 L1 JY%OLOJzO !
L1 11643 [ lA%OiélzLé ! tat 29 (X.+2n+l; '
FORM LP-12 8 & CARRIAGE RETURN e T e

/

= CONDITIONAL STOP CODE




Royal McBee Corpq tion

OATA PROCESEING DIV.
PORT CHESTER, NEW YORK

PREPARED FOR: PAQE OF
LGP-30 RPC-4000 USERS ORGANIZATION - POOL 9 / 13
JOB NO. PROGRAM MNO. PROGRAM PREPARED BY: PROGRAM CHECKED 38Y: DATE
c2-117 W.F. Eollabaugh POOL Review 07/05/59
PROBLEM: TRACK
Lin's Solution of Polynomials ol
8 ['§
PROGRAPJ INPUT CODES g LOCATION OPERAI:::;RTC.;';:REss 5 OCFO:;';;;:S NOTES
T
TR N N N N !
T
I}
I A A N B
] 6 '
IR T T T T 10 40 14 IY% 9 0131
T VA O N O N | L1041 . R §G1,0,0}!
T T 2 6 '
[ R ST N L 02y 49,462,
' ' 1 Remainder
T S S R L 10 43 LxxcP:QOxOIO
ORI O W N 110 441 LxlE} Ol Onoxo !
U S S N (30451 ¢+ AB}Q61118 ! M[rot+b,n]
T S S B R U E TR 0101547 ! —
—+ 1
I R T S LIRS B! }TJ' q)'hlLS !
R Y S B T 10 81 4 1B=q013'1 !
T T | L0l A 96270 2 at 29
T v 1 ;
TN NN NN T SN B Lorgo oy o Y, 0034
T H P
TR N WU S B LN B 1A1'016L2 o 1 at 29
B N WY DU T W LY g 1Y5010135 !
T { | I P11 43 L1 1Y%0101517 ! -
TN N - g g1 14 [ IU}OLBJSQ ! .
T A U I poal 45 ¢ o X|Z} 0 016 L End of program
S T T T L 116 L 10}0161213 !
TR S S T LY L LX1P30101010 !
[ S DU T N a1 ;8 L 1 %x1,06000 ! Input "n" here
T I
N N S S S R ELIEE EEE |N;0n61216 ! 1 at 29
R S O W | 12,0 i 1H11 O|6l21b, ! nat 29
Lt 1 O B - 12 41 [ 1H=01612LS !
T N B a2 g2 o IB%OLllo‘l ! S[x] o
T Y S R |12 13 1 1Y% Oll|2L3 !
R T S S N L1258 1A% 0161216 ! 1 at 29 oo +1
TR VO N TR Y S L1245 Lo q IY‘l 0101013 !
R T L4246 4o g IA; 06,2 |° n at 29 & +n+l
s /
TR S T T L1247 L 1Y% OLOJOE '\
N S S Y W X L1218 L 1Y% OIOL_3,I3 !
T Y S G W W P12 49 L1 Ly%qélzio !
R TR T L 13,0 L1 1AT1Q@121)4 ! n at 29 oL +2n+ 1
JENE D I U L 1341 i J_Sl o 6L247 A R ® +2n-1
1 T BovaL weese, J13041R
FORM LP-10 9 CARRIAGE RETURN




PORT CHESTER, NEW YORK

PREPARED FOR: PAGE OF
LGP-30 RPC-4000 USERS ORGANIZATION - POOL 10 / 13
JOB NO. PROGRAM NO. PROGRAM PREPARED BY ;PROGRAM CHECKED BY: DATE
C2-117 W.F. Hollabaugh ' POOL Review 07/05/59
PROBLEM: ‘ TRACK
Lin's Solution of Polynomials oL
% INSTRUCTION 8 CONTENTS
PROGRAM INPUT CODES ',v., LOCATION OPERATION ADDRESS :,_) OF ADDRESS NOTES
T
Y O S Y T !
!
TR S S B
Lol L4332 L 1Y11010x118 !
R R N N | 13 43 | IY%Olllllo ! _
I R S L lS}O|6|2l6 ! 1at 2y & +2n-2
T T W 113 45 [l |Y{010!1|9 !
3 .6 Y 0022 |/
I S R N B 13 Lo 1 i
T B T T L1347 I 1A1| 9L,64,2,,l? " 2 at 29 x +2n
G T ;43 8 L |Y% OIOLZ,,J:E !
T T Y 13 49 i IY% OIOIS@__,_!
N N S LA 0 IY,FQJ_]T,LQ_J)T‘,,,%.(__
L LA, A 0627 2 at 29 X +2n+2
| | o
S T T S R FIN LI JY{OJOQP !
T T S R ENLINE L1 IY% OLS_IQI)" !
[ R S ! L q4 g4 4 A O 6112 61! 1 at 29 & +2n+3
T T
TR Y S B W L 45 L iY}OIOJBLO !
TN S N S — 144 16 L1 LY%0151213 !
[ N S S S R L 14 7 Lo 1A 0161216 ! 1 at 29 ® +2n+h
I T
N Y Y Y i 14,8 L 1Y=0101316 !
L L1419 1 ‘YQO’ 2423 !
O T S R [ 1540 L IU}OI,‘LISIJ‘ !
Lo P15 g1 P nA; 016121)'L ! n at 29 X +3n+h
S S S S {45 32 L1 IY=O|O|2i)4 !
L1 R - P15 13 L | 1Y401013|5 !
S S T T B 115 14 11 lerOlolgl7 ! N
T O W L1515 L lYiollIOIY !
TR N O T R S L 15 46 Lt 1Y;O|21311 !
O S N R W L1415 17 Ll lYlLoiéiolO !
S S St L1518 L 18% 01612>6 ! 1l at 29 oL +3n+3
O Y T B W 15 49 L 1Y{ O‘Oizpk_,l N
R S O | 16 40 L 1Y+_9*O;311“,,_’ L
T R T R S W LI L 1Y% 0112 "
- /
N T T T L1612 Lot | 0 2 ?ﬁﬁ -
R S W S B TN N BN ; 0557 | S
FORM LP-12 10 E CARRIAGE RETURN ‘

CONDITIONAL STOP CODE



DATA PROCESEING DIV,

Royal McBee Corp? ~tion
PORT CHESTER, NEW Voﬂk

PREPARED FOR: PAJE oF
LGP-30 RPC-}000 USERS ORGANIZATION - POOL 11 / 13
JOB NO. PROGRAM NO. PROGRAM PREPARED BY: PROGRAM CHECKED 38Y: DATR
C2-117 W.F. Hollabaugh POOL Review 07/05/59
PROBLEM: TRACK
Lin's Solution of Polynomials 05
Y [Y
PROGRAM INPUT CODES g LOCATION OPERAI:ISO.:‘RTcY::REGS g OCFOAN;-:;;:S NOTES
T
Corooy oo !
B
!
N T T T W 1
R T Y B S 1 1040 11 18% OI 61216 ! 1 at 29 oL +3n+2
R TR T T T i 40 1 e q0|611 !
I p 4032 4y 15§ Q62,61 1at 29 % +3n+l
T R R L 10 43 4 iY%q01516 ! i}
T S S L1034 5 |Y} Q10,5
SR S T T W i 10 45 ' 1Y% oLl gy .
Ll 1 40 ,6 pod IS% 016L2 16 ! 1at 29 @ +3n
N S S R LR B ZY%OIIIOP !
TN Y B S W LR | 1A=01612)-‘ ! n at 29 « +hn
o 3 T 0618 |4
R O T 19 TR T S T TS ;
Loyt 11 LN B 18101612P ! 1 at 29 ® +in-1
T P ;
T T O B LI BN jU%OlSLlji
| N S| } | I | p 11 g2 S | % ) S S B !
T Y N T L I O T T - ! .
TR S L1t g4é 1 IA%O|61214 ! n at 29 o +5n-1
TR S S W LR Lol 1A+01612)" ! n at 29 o +6n-1
T B Y T i 11 18 L Lleoléll? !
O S O S S LY Lot 1B | 01611 17 ! T[0325]
ORI DO U S a1 8 L1 11%_'1 042 16 12 !
Lol a1 ,8 L1 |B ' 0121212 ! B[ o +2n+ly]
T O T T 11240 [ LA%OlélQé ! 1 at 29 & +2n+5
I S T Y T 42 31 L1 LY=O|2L2£L !
O R Y I S {422 L 1B } 01643 8 ! 1 fl. pt.
c =
Y N A S| 42 33 L 1C%Z|Z12nz ! Ol [0(,+2n+3]
=0 +2n+2
8 VO S S B W L 12 4 [ |H%Z|ZIZIZ ! “I [q; n+2]
T T WY T T T L1215 L 1B ]Lol2i3 Ll A[ « +3n+ly]
Lot I L1 142 46 [ lAlrolélzz-‘ ! n at 29 o +Ln+ly
U T N R S N 42 47 |4 1Y | 0,2 13 ? !
1 T
I N T T S L 12 18 |1 IY%OI2L)J'? f
YT S N U N o129 I IY lr&z 15 P’ !
TR S S L (340 L IA% Ox 61216 ! 1at 29 o« +hn+5 ‘
[ T T N G S L 133! 1 1Y1 9 21)410 !
} T sovay ueotg. J1AB41R
FORM LP-10 11

V CARRIAGE RETURN
N




PORT CHESTER, NEW YORK

FREPARED FOR: FAGE oF
LGP-30 RPC-L4000 USERS ORGANIZATION - POOL 12 / 13
758 NG FRGGRAM NG, FROGRAM PREPARED BY FROGRAM CHECKED BY BATE
c2-117 W.F. Hollabaugh POOL Review 07/05/59
PROBLEM: TRACK
Lin's Solution of Polymomials 05
L1 ; Lo !
T S S N N !
Lol ] 3 g2 o 1Y4O|21h5 !
Ll ENEITE N T % 0,2 15 g |!
R N AL IA%01612é ! 1at 2y @ +ln+6
N T T a3 Sy nY{Olesp '
T N S N T L3081 1Y=O|213é !
T T S S W A 1Y4 0,255 |!
Lo L 381 o4 A | 0,626 |' 1 at 29 & +hn+7
I S a3 a8 IY}012I)"'E !
TR T S P40y IY%OJ2I)4J7_ ..... !
R Y T LA I JY%OIZISIY !
T T L2 4B | JERT Y0100
R S B B LA | IA{ 0,626 |’ 1 at 29 0102
T R S O S S |14 4 [l 1Y; 0100}
T T T Y N L4 45| IXIRIIlIlioIO !
T T T p_ a4 46} | 1X1U%1£‘10p !
Ll pod gl o xd | 0,000 |' Data Input here
Ly p g4 8 1X1E%Ololop !
S Y N W LE N IB%016I2 f! 2 at 29
TR N N N S L4540 ) 4 15%016121’4 ! n at 29
R Y T N W' IS I JTJI 0004 |’ quadratic?
Ll p L5 2 ,B{OIO,OQ ! Bl +1]
Y T T L 15 43 L1 1Y3015é16 ! ® +1
T S R L5 g4 o 1A{01612f> ! 1 at 29 ©+2 i
ORI R T W 145 15 T 1Y{01516 2|’
S S S R R B L a5 16| 1 lB}lelZIZ ! [ @ +1]
Y T N LoaS a7y 1H%ZIZIZAZ ! [ o +3n+3]
1 L1 I 1518 L lleoxézlé !
Lot L 45 19 Lo lH%021612 !
O T T Y | 16,0 \x;R%l]u_OD o
Lol P16 ! I 1X1U%1100 !
Lo 116 42 L iB%Z)le 2 , [ o+2]
TN T S B S ' N B | 0o0c0o |’ .
FORM LP-12 12 [Z CARRIAGE RETURN

! - CONDITIONAL STOP CODE



PREPARED FOR: PAGE or
LGP-30 RPC-L4,000 USERS ORGANIZATION - POOL 13 13
JOB NO. PROGRAM NO. PROGRAM PREPARED BY: PROGRAM CHECKED 89Y: OATE
C2-117 W.F. Hollabaugh POOL Review 07/05/59
— PROBLEM: TRACK
Lin's Solution of Polynomials 06
) INSTRUCTION & CONTENTS
PROGRAM INPUT CODES 5 LOCATION OPERATION L ADDRESS 5 OF ADDRESS NOTES
]
TR ] !
I}
| | } i
Ly L 14040 4 ‘le 7%%%2}! [ o+3n+h]
TS B B ] 110 41 L1 JULQQI216 !
L 1 T '
,,0009 101011)" (I LN T N BTN A
T T ’ \
T T 1 1 10,3 N T W
T L EELELE BN p—tt 1 ! -
N ] L1048 S N U T W O O
~ T 4
[ ] t 40 46 TR N T DO A !
T 1
W B ! LA B fl1 !
L1y ! L 10 481 4 P !
T ] LIS N T S T T T O I
I v 1 ;
T " J LN B T
Ly ! 1ty N T T !
- Ly 1 IR T3 A I R S !
L1 ] b1l 43 L4 T - !
Ly 1 LK Ll ! .
TR T i L1 4 I N BN W W B !
. T | (16 L1 U} Q )41 115 !
)
B T B 1 L T IT} 9325]|! -
4 g ’
1
F’,é ’(Olop% Ollh 418 [ :M% 13272 ! [a+hn] -
a3 1.9 B z2z2z 2|1t [ ® +6n-1]
c.°) S i [ | } 1 L [N | } 1 1 1
;%)gg Ly [ L1230} 4 IZ% 3322 [ o +1+4n]
2“¢5 Ly I L2 v LH= 13%2)! [ @ +2n-1]
-
— é E L1 1 1 1 12 )2 | I R A N N !
] 1 T ;
;5’ T G B | L1233 T O S W
S T | 12,4 U R T T ' ! n at 29 -
T N ] L4245 RSN W WO VU N T ! m at 29
T I
L1y ) L 42 46 4 oy 41 Jbfl 1at 2y
Lty 1 L 1241 T R S 18 ! 2 at 29
T 1 L 12 48 TR S I 3 at 29
_ i
T B ] L1298 O 1110 L at 29
211
Loy 1 L 13,0 hé)lé);g%oxonoj 1 fl, pt.
000
[ N | 1 43! [ S N N O 1h ! 2 fl. pt.
' ' N/l cARRIAGE RETURN s s et
FORM LP-10 13 M




