Program Number: C2-155

TITLE: Roots of NP Degree Polynomials, where 3 € N £10

AUTHOR : G.P. Becker
Link Aviation, Inc.
Hillerest, Binghamton, N.Y.
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ABSTRACT :

DISCLAIMER:

"The authors of this program material, the POOL organization
and Royal McBee believe this program to be correct; however,
they bear no responsibility, financial or otherwise, for
errors resulting from its use. This program is distributed
only to individual and installation members of POOL. Further
distribution of this manual and accompanying tapes for use by
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Program Number: C2-155
9 December 1959

TITLE: Roots of N'P Degree Polynomials, where 3 £ N < 10

AUTHOR: G.P. Becker
Link Aviation, Incorporated

DATE: 9 December 1959

Purpose:

1. To find the zeros (real and complex) of a polynomial of
degree N, where 3 € N €10. The coefficients of the polynomial
must be real, and the leading coefficient must be unity.

2. To reform the second (aj) and the last (ay) coefficient from
the computed roots so that some indication of the accuracy
will be given.

Program Description:
The program is based on Bairstow's Method which is described in:

a) Introduction to Numerical Analysis, F.B. Hildebrand
McGraw-Hill, 1956, (page L72-L476)

b) Numerical Calculus, W.E. Milne
Princeton Univ. Press, 1949

Basically the program attempts to find quadratic factors

(X2 + Px + Q) that divide the original polynomial with a
zero remainder. The following recurrsive equations are used
to determine the final P and Q for each factor.

]

l. bj = aj -Pbj_1 - Q bj_2 0< i< N; (b-l b_p = 0)
2. ¢ =b; -Pcj] -Qecip O0<i<N; (e =c_p=0)
3+ Cy.1 = - POy_2 - Cy-3
2
L. D=0y - Cy1 Cy-3
5. AP = (bN_l CN—2 - bN CN_3) / D
6. -AQ = (bN—l Cy-1 - by CN—Z) / D
7. P! P + AP

Q- (-2Q)

[l

8. Q!
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Program Number: C2-155
9 December 1959

When a set of P and Q are found the original polynomial is
reduced and the process continues. The coefficients of the
new polynomial are b, by, ..., by_o.

Each iteration is continued until both /P/ and /Q/ are less
than .000001.

Auxillary Programs Required:
1. Floating Point Interpretive System (24.0) in 0500p.
2. Floating Point Data Input - Output (11.6-12.6) in 1500p.
3. Floating Point Complex Operations (22.1) in 2200y,

If the above programs are not stored in the locations listed
it will be necessary to change this program as follows:

A11 XRO500-XUO500 sequences must be changed so that they
will read XR and XU to the L, of the Floating Point Inter-
pretive System,

All XR2200-XU2200 sequences must be changed so that they
will read XR and XU to the L, of the Floating Point Complex
Operations subroutine.

Limitations:

Closely spaced roots or multiple roots will cause D in equation
i to be zero, and the division by zero stop in program 24.0 will
be operative.

The calculation of the auxiliary quantities bj and ci{ may exceed
the range of 24.0. This may be eliminated by rescaling the
variable (i.e., let x = 10y).

Failure to converge will be indicated by the input light coming
on, This is the floating print input; a new tolerance may be

inserted into Lo + 0759 and the program will continue. Alternately;
try "Lin's Method".

No other restrictions are imposed upon the program. The method has
some inherrent restrictions but this author has not found a clear
definition of these restrictions.

Operating Procedures:

See pages A and B attached.
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Input Format:

1.

2.

Output Fo

1.

Program Number: C2-155
9 December 1959

Store agy, aj, ag, ..., ay in floating point format
starting in Lo + 0900. NOTE: a, = 1.

Store Ng@ 29. This must be placed on the data tape after
the floating point data and in the form OOOOOOONy'. The
program will store it in the proper location. Note that
Ny is in hex, e.g., for a quintic, Ny is 0000001L'.

rmat:

The zeros of the polynomial in floating point format.
The zeros will be in the form A % Bi.

2., The reformed (—al) and ay will also be printed in the
form A + Bi.

Total Storage:

Approximately 112 tracks.

0900
0911
0939
0939
0948
09L9
0950
0951
0952
0953

1009

- 0910

0921
0934
09L7

- 1008

- 1018

Running Time:

Storage of the coefficients of the given polynomial.
Working cells for the coefficients.

Storage of the b's,

Storage of the c's.

P (preliminary computations).

Q (preliminary computations).

AP

AQ

D

Real and complex parts of the roots.

P's and Q's (final results).

For 10th degree polynomials, time has ranged from 30 to 82 minutes.
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0000 -
0832 -
0005 -
0007 -
0038 -
0100 -

0118 -

0200 -

0237 -
0305 -
0311 -
0318 -
0326 -
0332 -
03L5 -

0352 -

0359 -

0406 -
Ohlk -

o6 -

o421 -

0430 -

oLL8 -

0003
0839
0006
0038
0054
0117
0154
0236
0304
0310
0317
032}
0331
03Lk4
0352

0359

0405

oL413

o5
0420

0L429
oLL7

0508

Program Number: C2-155
9 December 1959

PROGRAM OUTLINE

Put Floating Pt. data in.

Clear necessary locations.

Fixed data (N @ 29).

Form necessary flags and counters.
Initialize addresses.

Set coeff in work locations.
Sequence to compute bj's.
Sequence to compute ci's.

Set up and compute cp_j.

Compute D.

Compute AP.

Compute -AQ.

Adjust P and Q.

Compare AP and AQ with tolerance.

Either AP and/or AQ out of tol-adjust iteration
counter and go back to 0118.

Program has completed -- iterations --

Input light asking for new tolerance -- will repeat
(to 0118) after start compute.

Set P and Q in work locations -- adjust addresses.
Determine how many P and Q factors have been found.

Only 1 root left-set P factor in proper work loc.

A1l factors found - adjust necessary flags and go
to 0509.

Only 1 set left - set P and Q factor in proper loc.

More than 1 set of P and Q left -- move present b's
into a working and continue.

Adjust necessary flags and counters - clear locations
and go back to 0118.
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0509 - 0515
0516 - 06L0
06L0 - 0656
0657 - 0755

Program Number: C2-155
9 December 1959
--—- Set up addresses to compute 1 pair of roots.

-~—~ Compute all roots and store them.

Sequence solves X=-bt Nb2 - )ac

2

a

——=—— Print out roots.

---- Compute aj and ay and print them out.

A1l other locations in the interval 0000 to 0839 that have
not been listed are used to store permanent data, addresses,
and temporary work locations. Approx. 13 track, starting
at 0900, is used by the problem for the formation of all
equations, P and Q factors and roots.
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Program Number: C2-155
9 December 1959

Sample Problem:

.000)4,000

Sample no. 1 - quartic with L real roots
+00),900"
1'-0000010'35'-0000050" 2L ' -0000000"

1

000000010

.1999992 01 .0000000 00 .1000001 01 .0000000 00

.399999L 01 .0000000 00 .3000013 O1 .0000000 Q0

.1000000 02 J.0000000 0O .24,00000 02 J.0000000 00

.000400

Sample no. 2 - quartic with cyclic roots

+004900!

1'-0000000"

+0214901 1'-0022220" ;1,840 * -0888800'160000* -0000000* !

000000000010

.2000000 01 .000000C 00 .2000000 00 .0000000 00

. 2000000 03 .0000000 00 .2000000 02 .0000000 00

2222000 03 j»0000000 00 .1600000 Ol j.0000000 00
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.0004000

Program Number: C2-155
9 December 1959

Sample no. 3 - quartic with 2 pairs of complex roots

+0L);900!
10000'53990'677400'30880'14)600'-0000000" !

0000000000010

.1436348- 01- 4630613 00 .1436348-
.2685136- 01 7756361 01 .2685136-
.5399000- 01 j»0000000 00 .11),6000

0004000

0l- JL1630613- 00

01 .7756361- 01

02 J.0000000 00

Sample no. L - quartic with one coefficient missing

+004900!
1115115110'-0000000"
'
000000000010*
.3887328 00 .8526297 00

.7582531- 00  .0000000 00

.1500000-~ 02 J.0000000 00
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Program Number: C2-155
9 December 1959

.0004000

Sample no. 5 - sixth order
ly complex 2 real

+0344900'

1000'23991535)3'-018933) 11406761 -0037204 128920 0000000 !

0000000000018
.1436350- Ol- 4630613 00 .1436350- O1- .1630613- 00
.2000000 01 .0000000 00 .1000000 01 .0000000 00

.2685137- Ol .7756360 01 .2685137- 01 7756361~ 01

.2399000- 01 j»~0000000 00  ,2892001 02 J.0000000 00

. 0001000
Sample no. 6 - 10th order taken from POOL News - June 59
+014900!

10'-00001L49'11L5'-0004975 1139561 -0025119"
49789 1-00771L7'70280'-0054750'37500" -0000000*
1

0000000000028

.51)1858- 01-  .9879815 00  .S5141858- Ol-  .9879816- 00
.1326428 01 3902158 00 .1326428 0Ol .3902158- 00
.6305226- 00 .1718926 01  .6305226- 00 .1718927- 01
.2887559  OL .3883327 01  .2887559 OL .3883327- 01
.3917953 01 .3190556 01  .3917953 01 .3190556- 01

.1490000 02 j.0000000 00  .3750001 Ol j.25558L7- 03-
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Program Number C2-155
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o

Royal McBee Corporation
OATA PROCESSING DiV
PORT CHESTER, NEW Y

C2-155

FREPARED FOR: PAGE oF
oo LGP-30 REC-AOOO VSERS QRGAMIIATION P00 e L L /20
c2-155 G.P. Becker POOL Review 12/09/59
FROBLEM: S——
Nth Order 3<N £ 10 00
s INSTRUCTION % CONTENTS
PROGRAM INPUT CODES .‘; LOCATION OPERATION L ADDRESS z'.. OF ADDRESS NOTES
5,000 ; Lo , !
/,0,00 l o, 4 |1
AT SO T W 0,000} ;, 1 x R, Q5 0,01’ } Enter F1.PY{. System
T T T B ) 10 41 i IXIU; 0,500 |’ J
NN WY T T I g 04240 x I : 0,0,00 ' Data Input
TN Y T T S B L 10 43 lxlEl 0,0,00 |! Exit Fl. PY.
R T L g0 4l .U{ 0,832 (! Clearing Rqutine
TR D N 1 9 451 4o T !
Y N S T W T LA Y N Y T !
T T S B S B L4041 Ly Lﬁ{ 08,010 |! Nt at 29
YT S T Y L 10 81 4 ,H€018,0,2 ! Np at 29
N 0], .5%011.518 /| 2 at 29
L Lo, H 0803 || N2 at 29
T S S S LRI ;H%0,8|0)4 ! Np-2 at 29
T T S T S W Lot g2 ‘D501115'9 ! 1 at 13
L LN 1H=018LO]S ! Nt-2 at 16
T Lol lH}O|8|016 ! Np-2 at 16
N SRS S Loy s 1A{041|610 ! 1 at 16
T T T S LT B ,H% 0807 | Np-1 at 16
TR S S Y R ' LY BT 1H% 0,808 ! Nt-1 at 16
Ly Dol IA%O‘llélo /| 1 at 16
O YT R T TN B =O|810 i Np at 16
T O T S L 1230 1 ,H= 01811 P! Nt at 16
T T T S RTINS N 1A§01116p ! 1l at 16
N TS T R B L2 42 ) 4o 1H%01811EL ! Nt+l at 16
T S S N L1243 L 10% 0,812 |’ Np+l 16
T T T Y a2 34 15;81?125 ! Np at 29
N S T TS W L1235 T R M Bl el 1 2 at 13
TR T S R 112 46 L1 |H=018L12 ! Np/2 at 16
T T W 42 417 L JC% 018,1 P ! Nt/2 at 16
T T S W , 2,8, , /B { o8or|! Np-1 at 16
R T S T W L1249 L1 1D=011|6¢3 ! 2at 2
T S T L 13,08 4 1M%011|62 ! 1at?
TR T W T B o3t B } 081 S| Np-1/2 at|16 I
FORM LP-10 & CARRIAGE RETURN
SC 0526

J

= CONDITIONAL STOP CODE




PORT CHESTER. NEW YORK

FORM LP-12

!

@ CARRIAGE RETURN

= CONDITIONAL STOP CODE

PREPARED FOR: PAGE OF
LGP-30 RPC-),000 USERS ORGANIZATION - POOL 2 / 18
JOB NO. PROGRAM NO. PROGRAM PREPARED BY: PROGRAM CHECKED BY: DATE
C2-155 G.P. Becker POOL Review 12/09/59
PROBLEM: TRACK
Nth Order 3<N K10 00
8 INSTRUCTION g CONTENTS
PROGRAM INPUT CODES ’u_, LOCATION OPERATION ADDRESS )U_) OF ADDRESS NOTES
! !
N S |
|
I}
Ly 1 NI
R L 0,03 ,2 L1 |C3018|116 ! /2 at 1p
Loy i L1343 L1 xB%O|8|ol9 ! Np at 16
Ly | LN 1A%01810|9 ! Np at 16
R | L a3 45 L1 1S§OL116|O ! 1 at 16
Lo A L3 g6 0 |H} 0817}’ 2Np-1 at 16 |
1
L ) L3y 009 811 18 ! 2Nt-1 at 16
L T
B | i 43 8 | |B% OI 71516 ! 1009
L I (39 L IY%0131612 ! ¢ )
Ly I | 440 b |B% Q75,7 ' 1010
T - L LR | LIY% Olhlolo ! cC )
T ] 1 142 L4 |B% 0758}’ 0953
TR ] ;443 Lt |Y%0151516 ! c( )
T S 1 114 14 [ lAqu]‘ISIY ! Lh
TR ! L 14 15 L1 lY% q 51518 ! c( )
T S ] p_ a4 61 1 1A1| Q1,5,7]|' L H
T - i |14 47 L1 1Y;q51610 ! c( )
L1 i L4 8] ) 1A{Q115L7 ! L H
T R ] 11419 Lo IY%qsléiz ! C( )
Loy | |45 4,0 Lo 1U% qQ100/}’
T ] L 45 ! TR Y E W' !
Loy | p 45 42 N Y N W !
L1 1 § L 15 43 N Y DR W N S !
i T
Y 1 L 15 14 AN R T S ! ]
T T 1 L 15 15 L IZ% q91010 ! aOP
T T T 1 115 16 L4 |Z: Qo 11}’ aol
TR S L L1517 L 1Za q91213 ! b-1
T S | L1581 4 'Zf Q9 2:2]|' b-2
I " 1 L1549 L IZ%Q%ZI).; ! by
T | L 1640 L 12% G936/’ c-1
T IS 1 161 [ IZ% Q913|5 ! c-2
T - 1 14642 4 |Z% 93,7’ s
L 1 L 16,3 L1 IZ% 981012 ! N at 29

RCYAL Mimet J13S41X



Royal McBee Corppration
DATA PROCESSING mv[‘
PORT CHESTER, NEW YORK

PREPARED FOR: PAGE OF
L.GP-30 RPC-},000 USERS ORGANIZATION - POOL 3 / 18
JOB NO. PROGRAM NO. PROGRAM PREPARED BY: SROGRAM CHECKED BY. DATE
c2-155 G.P. Becker POOL Review 12/09/59
PROBLEM: TRACK
Nth Order 3 <N €10 0l
g INSTRUCTION % I CONTENTS
PROGRAM INPUT CODES :;. LOCATION OPERATION l ADDRESS "; OF ADDRESS NOTES
T
[ T S N B A !
1
!
N S Y S
T T T ' 0l 0,0 | lB;OIOISg ! Lo a,
Y 010
BTN N N Ty i 10 41 L ! B(
T S SR W ] 10,2 Lo B{OOSé ! Lo ay
AN O B B W 1 10433 4 |Y=0111019 ! c(_ )
T SO R S LR 1B= Ol 811 12 ! Np+l at 16
T T T B L 10 4S5 |ty 1540111610 ! 1 at 16
T T N L 10,6 L1 IT{Ollll 18 !
TN S T T S L 10,47 L 10% 01811 P! counter
[ N N N T L 10 4811 4 IBI[I ] l] ! ay
T T
TS I N L4049 ] 4 |C1| [ J]! a; work
N T T T L P B=O|11018 ! B( )
TR T S N L LA 0157 ! LH
1 T
R S S N W B Lt g2 g g Y, 0108 B(_ )
' 0109 |1 c( )
TR T T B L [t lB} L1 19
YR T N T N N 1 194 [ 1A101115|7 ! L H
' Y 01,09 |1 c( )
L LR B Wl it Ml Bl
T S N T W' 41 46 L |B= O 81119 ! counter
R SO S O S B L1l L 1U= Ol 110 15 ! not finished
T Y Y S S W L a1 48 L1 1B= 0101518 ! L b-2
TN T T S W Lt 9 | 1Y=O|:L|3|3 ! M( )
YIN  T L 12 40 | ]B# O|O|517 ! Lo b-1
N O S - p 42 i L LY} 0111316 ! M< )
S N S B Loa2 g2 ) 4 IB% 0056 |’ Lo a,p
O T T S L 42 3 L1 nY{O|11318 ! B( )
Ly L 12 44 ! 143;01 0,59 | Lo b,
L)1 142 35 [ 1Y50111)411 ! C( )
TS S S L 12 46 Lo 1Bllolsllll ! Nt+l at 14
L L2 47 Lo 18{0111610 ! 1 at 16
T T O Y W L 12 ;8 L1 1T% 6200 !
O T Y S L1249 P } O 8 1 9 ! counter
T S W L1340 i xle' 9 5|010 ! }Enter Fl. |Pt.
[ R S T S T 143! |x1U1015|O|0 ! J
I T BOYAL Me0sC. JI13841X
FORM LP-10 & CARRIAGE RETURN

1 = CONDITIONAL STOP CODE



PORT CHESTER, NEW YORK

PREPARED FOR: PAGE OF
LGP-30 RPC-4000 USERS ORGANIZATION - POOL L / 18
JOB NO. PROGRAM NO. PROGRAM PREPARED BY: PROGRAM CHECKED BY: DATE
c2-155 G.P. Becker POOL Review 12/09/59
PROBLEM: TRACK
Nth Order 3 <N <10 01
& INSTRUCTION & CONTENTS
PROGRAM INPUT CODES 5 LOCATION OPERATION [ ADDRESS L_) OF ADDRESS NOTES
T
L B !
T
1
1 TN B
L1 T B 01113 1 2 L1 1P!0191L‘|9 ! Q
L T - {13 43 L IMIL[t | 1] ! bi-2
L T N | L 13 14 L1 1010111515 !
1 1 8 ,
L p1 Loa3 45 rP!On91ht P
L R |13 16 L 1M} [I i 1] ! bi=1
Lo T - L1347 L1 10;0111516 !
N T Y N B L 13 4810 ) |B% [| I 1] ! a;
L | AN B |S| O‘lIS 15 ! Q bi-2
' '0156 |1 ;
Lo IR LA N 1S= L7 P bi-1
[ - LI L1 10} [1 | 1] ! bi
L1 L1 L 4,2  xE 06000}’ Exit F1. Py
f f
Lo R - LR RN IB%OJ]-IBIB ! B( )
[ T N 14 4] IAJ] 01115|7 ! L H
L VR - LR L1 IY{ 0111318 ! B( )
L1 T - 44,6 [ IB%01113|3 ! M(
L PR - L 14 47 L 1A50111517 ! LH
Ll T |14 8 [ |Y=01113|3 ! M( )
Lo T B - L1449 L1 |A;0111517 ! LH
L T - p 1540 [ IY%0111316 ! M( )
1 T P 451 L |A=q11517 ! LH
Lo T L 452 L1 IY%Olllhll ! c( )
[ N 1513 1 xB} 01 81119 ! counter
4 T B - L 15 14 L 1U% OI 11217 ! not finished i
1
’nop :Ololo? L 15 15 [1 R S B l] !
L1 T .15 |6 [n T N R W |] !
[ [ N L1517 111%1111" 1 at 29
L1 %111 L4518 |||%|x18' 2 at 29
[ R S - 115 (9 L thrololOLO ! 1l at 13
L R S - L 16,0 L %8101010 ! 1 at 16
L TI L 16 41 L4 18%010|OLO ! 2 at 13
L1 T L1632 zlolopjlolololo ! 1at?
1ot T 16,3 hlolop}olololo ! 2 at 2

FORM LP-12

!

& CARRIAGE RETURN

= CONDITIONAL STOP CODE
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Royal McBee Corporation

DATA PROCESSING mv.(
PORT CHESTER, NEW YOhn

PREPARED FOR:

PAGE OF

LGP-30 RPC-};000 USERS ORGANIZATION - POOL 5 / 18
JOB NO. PROGRAM NO. PROGRAM PREPARED BY: PROGRAM CHECKED BY: DATE
C2-155 G.P. Becker POOL Review 12/09/59
PROBLEM: TRACK
Nth Order 3 <N €10 02
PROGRAM INPUT CODES 8 LOCATION INSTRUCTION 8 CONTENTS NOTES
- OPERATION | ADDRESS s OF ADDRESS
T
' | | !
I
I}
| |- % |
Ly l 012 0,304 4 1B;O|O|6ll ! Lo c-2
Ly | b0 vy |Y=O|2|115 ! M( )
Loy ! L1042 g |B;O| 0,601 Lo c-1
T S | 1 10,3 Ll IY;0121118 ! M( )
Loy 1 LR B 1B§ 00,59 (' Lo b,
L | L4045 1oy 1Y301212|O ! B( )
L 1 L 10,6 L IB{OIOlé 12 ! Lo ¢cg
Loy | P 107y IY=OL2|2r3 ! c( )
T | LK lBil O|810L8 ! Nt-1 at 16
L1y | L 1049 1 4 IS%OI].'élO ! 1at 16
T - ] RN | IT%OL2I3 17 !
T | LT |C§018|l? ! ; counter
T T - | P11 32 | leRIrOISlO 0 ! } Enter fl.|Pt.
T—— | L1143 ] AXIUgolgonO ! 5
T Y l AN P IP=OI9IhI9 ! Q
[ S i LT L [I [ l] ! Ci-2
T T
[ i i 116 L 10%0111515 ! Q Ci-2
L 1 L Lo 1P=0191)418 ! P
L1y \ LK Pl |M= [1 ) 1] ! Ci-1
R ] LR Lo 10%0111516 ! P Ci-1
R O | p 12 40 LBy [I | 1] ! bi
1 f
T 1 L 42 31 L1 18%041155 ! Q Ci-2
L1 I L4242 ) g 1S%q11516 ! PCi-l
I - 1 112 33 L IC= [1 ] 1] ! Ci
I W L L 12 44 [ xlE% 01 01010 ! Exit fl. pt.
N S T 1 11245 [ |B|0121210 ! B( )
1 T L H
4t 1 } ] L4246 L 1A{ 011x517 !
Ly 1 1247 L AY=0121210 ! B( )
T B ! L 12 48 L1 IB= OL2I1I5 ! M( )
T { L4249 L1 1A%0111517 ! LH
Ly 1 p 13 40 1 lY% On 21115 ! M )
o1y } 1 131! L1 1A10111517 ! L H
1 14 movaL mesce, J1364EX

FORM LP-10

!

@ CARRIAGE RETURN

= CONDITIONAL STOP CODE




PORT CHESTER, NEW YORK

PAGE OF

PREWWOR'LGPJO RPC - LOOO USERS ORGANIZATION - POOL 6 / 18
108 NG FROGRAM NO. FROGRANM PREPARED BY ~  [rPHOGRAM CHECKED BY GATE
c2-155 G.P. Becker _i POOL Review 12/09/59
FROBLEM TRACK
Nth Order 3 <N £ 10 02
rmocram eyt cooes | § | Locamion [ IO 1 B Sonrens, noTes
L1 ; !
1 1 } | ! N N — -
TR S L 0,23 2 | Y 0218 1omMC o)
Ly L L1343 | A O 1 5 LI TS
Ly ! RSN S Y _OL 24%43, " C( ) _ -
Ll L 3 a5 1 BI 9 81},, 2! Counter
Ly L L1348 4 g LUF,QI 2091 —>| Not finished o
L 1 L3 a7 1,,,,BA| 0101610 "1 Lo of C-1 ]
L1 i L 43,80 4 |A} 9803 Nt-2 at 29 ]
Loy I L3 9y Y q263 ! M(__)
L1y L ENLLE BT R 310J6 "M ) -
Ly L Lot 5 93 K )
S ! Ld a2 A QST LH
T ! L3l Y, 9258 1" M_( )
S L I L I IO N S ¥ 930 81’ ,li( )
L1y L L4 a5 4 11,9309 I,,,,,,N( )
B 1 LaAas | ¥ 631 h, " P( )
Loy 1 4| oo Y, 931817 P( )
TS B L LA a8 B%OOS'?' Lo b-1
T - 1 L A8y %QBO ! Nt at 29
T \ LS5 40 % G315’ NC ) .
R - ! IS R B Y O 3 212 ! N )
Ly L L4542y All 91 5‘7 ! L
S - L L 15 43 Lo % q312 _'W,,ﬁ M( )
N TR T - I 145 14 L1 |Y;9311|9,,' M(C ) .
Loy 1 Loas a5y % RJ[ Q50,0 1! } Enter Fl. Pt. i
TR ] 115 16} 1x1U1r015191O ! J
O 1 SR 1P% 99Lh8 or
T \ 115 481 1 1 M+,[L,,,, L A] " Cn-2
W - L 1 45 19 [ C*, Q ,81,2 o1’ PCn-2
TR B 1 L1640 1. xP* 9 9,1)*19, ' Q.
T T i Loab vy L_I,‘I*,_L, PN Cn-3 _
T 1 16 32y T%93O b ’ S
L Lea ]y X1, 00,00 TR Pnd

FORM LP-12

CARRIAGE RETURN

1 - CONDITIONAL STOP CODE



Royal McBee Corporation

DATA PROCESSING DIV,

PORT CHESTER, NEW Y(

FORM LP-10

!

g CARRIAGE RETURN

= CONDITIONAL STOP CODE

ROYAL MeOLE, JI3B4IX

PREPARED FOR: - -
1LGP-30 RPC-4000 USERS ORGANIZATION - POCL / 18
JOB NO. PROGRAM NO. PROGRAM PREPARED BY: PROGRAM CHECKED BY:
c2-155 G.P. Becker POOL Review 12/09/59
PROBLEM:
Nth Order 3 &N K10
s INSTRUCTION l% CONTENTS
PROGRAM INPUT CODES 5 LOCATION OPERATION I ADDRESS }5; OF ADDRESS NOTES
' !
TN TN Y T
I
L1
TN T S C?31010 1 LU% 0131012 !
L g 10 41 I lele 0101010 ! + Q Cn-3
T O S B L1042 4o IS= 0181210 ! PCn-3
T T Y ) 40,3 Lo IH= q82p2|’ Cn-1
B T W R ;b 10 44 IC_} 9 812 2! Cn-1
T Y T B LN lP; G821 |’ Cn-1
Cn-~
L1 t 10461 g AM5 [ |] ! 3
T B I T 11017 A |X1Y} 9000} -Cn-1 Cn-3
L | 19381 4 nP= Lo ]! Cn-2
TS S B W LRI B JN} Lo ]! Cn-2
N T S Y B L 11,0 L1 10‘10191512 ! D
O T T B LR L ]P'L Lo I Cn-3
| I ; | | L 11 42 1 1M} [1 L 1] ! bn
R T S S S 413 J nle% Q0001 -bn Cn-3
R T T S 1 g1 g4 L LP%[‘ | 1] ! Cn-2
TR B SR S |11 45 L1 1NI| [1 1 1] ! bn-1
Lol g 11 46 L ,D%q9‘512 ! D
RS R S B S P41 ,7 Lo IC% Q950 AP
O Y W S {4148 11 1P} [1 i 1] ! Cn-2
Lo Lot g9 Lo IM} Lo a1 bn
T IO O S S j 12,0 L Y= q Ol OIO ! -bn Cn-2
S Y P12 4! L1 LP}OI8I211 ! Cn-1
AN Y T Y 112 32 [ IN} [1 1 1] ! bn-1
RN T S B 112 33 L1 1D1l0191542 ! D
N Y T W I 12 14 L1 1050191511 ! -AQ
O T B T B W L1215 Ll lU%OIB‘lZlé !
Loy % ' L 12,6 Lt iB%Ol9l)418 ! P
N T T | 1237 L1 JA% 9 91510 ! AP
AT O B L1248 4 1C{q9|’418 ! P
Lot p 1 L1249 |t IB{OI 91’"19 ! Q
R S S S S S L 13,0 Lot nsg q9,5.2 ! -AQ
TR T T T B L 43! L 10}0911119 ! Q




PORT CHESTER, NEW YORK

PREPARED FOR: PAGE OF
LGP-30 RPC-L0O00 USERS ORGANIZATION - POOL 8 / 18
JOB NO. PROGRAM NO. PROGRAM PREPARED BY PROGRAM CHECKED BY: DATE
€2-155 G.P. Becker POOL Review 12/09/59
PROBLEM: TRACK
Nth Order 3 €N €10 03
3 INSTRUCTION g CONTENTS
PROGRAM INPUT CODES .'; LOCATION OPERATION ADDRESS 5 OF ADDRESS NOTES
' '
R |
T
!
' [T S 72N R R N R
' B 0950 |/
T R I 0,332 T I R AP
TR S ' 1 1.3 43 | ‘xIBiO‘O}OP ! AZAP/
L1y | L 43 4 IC{O|812P ! 74 _
Ly | 43 45 L1 lB%OL9!S ;L ! AQ
Ly | |43 16 | IXIB% 0,000 }! /8Q/ ]
L | L 13 7 L 1 4 C | 0821 1 /QQ/
T { L 13 48 L IB% OIAL.S_,? ! Tol _
L } b 4319 L 1850181210 ! /¥/
I i LN L 1T10131)415 ! Reject P and Q
i T -
Ly L LR L1 |B%01715 2! Tol
R | | 142 L 18%01812; ! /8Q/
L4 ! LR B |T]| 03L5 |’ Reject P apd Q
I
L 1 P14 4 Y 1,,&_3,1,&5_10 ! Accept P apd Q
1 1
L | L 14 45 | 1X|E§ OLOIOIOM _’ Exit Fl. Pt.
L ) LA 6| 1B]1 07611! Interation|counter (16)
T - I 14 47 [ 18%0171612 ! 5
- ! L 44 18 L IT{OIBIBIB !
| | L 1449 L IBI 0171612 ! counter
1 1 6 O ) S
T [ L 15,0 Lo 1A%Ol7| Tl : c I
ounte
T I 115 g1 [ 1050171612 ! ¢ r
Lt I Loa5 g2 oy U 011 8| —>| Not finished
H T
Ll . sl 5RQ 510 O Change tol }Enter Fl. Pt.
T {
Ly | L 15 141 | |X|U{O|51010 ! ) o]
Loy ] |15 45 L X11§ 0,00 ! Data Input .
Lo | L 15 16 1 1X|E1|OIO‘OiO ! Exit Fl. Pt.
I { L1511 L 1B|1q71610 ! 5
L1 i L 5.8 . 4, .C, qr62]! Iteration founter
i f
L1 I L4519 ] 1 Y, g 315 12 ! —> | not finished
1 T : - -
I | | ] L 16 10 ( IX1E+, o 01010 ’,,vf,EXit Fl., Pr.
L1 | 1 L 16 4! L 1B1 9 91LM8 ! P Store as
T +— -
TR ] L6y 2 ) 10% . ] ! Factor
T R | p 1643 L 1B1 0191h19 ! Q ! " "
T WCTAL miwie 13541 X

FORM LP-12

!

Z

CARRIAGE RETURN

CONDITIONAL S

TOP CODE



Royal McBee Corporation

£

DATA PROCESSING DIV.
PORT CHESTER, NEW YO

PREPARED FOR: PAGE OF
LGP-30 RPC-L0C0O USERS ORGANIZATION - POOL 9 / 18
JOB NO. PROGRAM NO. TPROGRAM PREPARED BY: —wj’:"ROGRAM CHECKED BY: DATE
C2-155 G.P. Becker | POOL Review 12/09/59
PROBLEM: TRACK
Nth Order 3 £1<10 ol
F INSTRUCTION iy CONTENTS
PROGRAM INPUT CODES ’m_ LOCATION OPERATION l ADDRESL ; OF ADDRESS NOTES
T ; :
' R S R N B
i
!
11 1 | 1 1 |
i
S T T S N O4h o0 Lt 1C]| [l | l] !
L 110 41 L IB{ 01316|2 ! c( )
T T S S N ] 10 42 L1 lAg q11518 ! B4
N S Y Y N p 40,3 Lt 1Y§q31612 ! c( )
[ E SO A S N L 10 4 L1 1A1 0111517 ! L
T H , C( )
T Y Y W LE N B 1Y;Qh1010 D1
O Y Y W p 10 46 1 1qu8;l|6 ! 2 at 16
T S B b 1047y LS}OLllélo ! 1 at 16
R N R B N L o0gs |y T oY 6 All factorg found
I 1
I S b 10 49t 1S;q71610 ! .5 at 16
Ly Lt ool T gL Only 1 root—=Set P in work
I l
T S S LR P4 IS% 9 7l610 ! 5 at 16
Lol 1y Cog2 o T thZIl /{Only 1 factor |- Set P and Q in work
T T
P SR N W B B ENEINE R BN h1310 ! More than ] set left
T T .
T T T O N S IR, 1 IB= 01 91215 ! Bring last bl.
S SO S LR L tC; q BIhI9 ! Clear as P
N T T T N W P11 g8 Lt IBJI q81110 ! Nt at 16
L 1 Lt a7ty xA} q811LO ! Nt at 16
TN R S S ot a8 1S= QIIélO ! 1 at 16
R GO S p 4149 L1 C% Q 81118 ! eNt-1 at 16
Ll 4 L 24,0 . .U, Q509! Go to compyte roots
f 1
Lt O B P12 gt [ rBl 931612 ! C( )
ol g D22l Yy oL26]0 Set to stoge final P
T T
T DR Y 1 12 43 L1 1}3! Q)“\OLO ! cC )
L L2 a4l 1Y]1 O L,28| Set to store final Q
S G B T T Loa2 g5 IB% 0925]|! Bring by
TR W N TS N B p 12 46 L 101 [1 I 1] ! Store as final P
1 f -
IS T T T W 1127 L 15{ q91216 ! Bring b2
N T B Y |12 38 | 1 10% Lo Store as final Q
I T T R L1248 L1 !U} ’J)ﬁllé !
TN SR Y B L1340 L 1B}0101519 ! Lo of bo
v n )
TN TG Y S P 43t | ! ‘g Cl hl}iJ ! A Y TR TETYIY
FORM LP-10 CARRIAGE RETURN '

/

CONDITIONAL STOP CODE




PORT CHESTER, NEW YORK

PREPARED FOR: PAGE OF
LGP-30 RPC-L000 USERS ORGANIZATION - POOL 0/ 18
JOB NO. PROGRAM NO. PROGRAM PREPARED BY PROGRAM CHECKED BY: DATE
C2-155 G.P. Becker POOL Review 12/09/59
PROBLEM: TRACK
Nth Order 3 <N <£10
8 INSTRUCTION % CONTENTS
PROGRAM INPUT CODES ’v-) LOCATION oPERATlON] ADDRESS :,_) OF ADDRESS NOTES
i
R T NS D N M| !
1
!
Y I T O B
N T T O S Oyby3 2], | 1B% 0056 |! Lo of ag work
L L33 lYi Oi,§13|9 ! cC ) .
} Nt-1 at 1
Lo 1 L (3,4 L1 1B%OL81018 ! &
i1 | { [ L 13 5 L1 18%0111610 ! latlé
L L 13 16 L IT]lolulhlB !
L IR IC; 0819 |r]| counter
N T T B W L 3 i8 )y IB{ [1 I I] ! bj
T R S W L4348y 10{ [l Lo g
N S W LI B .B%Qh|3l8 ! B( )
TR T LA lA}OillSl'? ! LH
I N N R R L4 a2 1Y101h1318 ! B( )
f 1 ;
T T Y NLINE L1 |B|10|h|319 cC )
N TN S T S L 14 4 L1 LAJI 0111517 ! LH
Lo L1415 [ lY}Olh’319 ! ¢ )
R S T 114 (6 L1 IB% 9 81119 ! Counter
Ll Lo 1U; 01141315 ! —> | Not finished
1 1| % | | i L 4 8 | | JB% Ol 8‘110 / Nt at 16
PR NN N N N L 149 L ISIOL3|Oll ! ¥BOOOO = 2 at 16
1 ¥
L) . 15 4,0 L 1H1I0181110 ! Nt at 16
TR S S 145 gt L |S%q11610 ! 1 at 16
N S S Loa5 02y IH{q81018 ! Nt-1 at 16
i S = 1 11 L1513 L 1S}O|116|O ! latlé
Y Y T S LoaS 144 1C|1q81015 ! Nt-2 at 16 ]
T S S I 15 151 4 1 |B= 0181018 ! Nt-1 at 16
T S S T N B {15 .6 L ,D}q11613 ! 2 at 2
I AN U SO B S 1 L1547 L |M10,11612 ! 1 at 2
' ‘ RERIR P
T T Y R L (5 18} 4 ,C%Q811,6 . s— atl
1 l 1 % | Il 1 ] |5|9 i { |C% 0191)418 ! Set on
I T L1640 ‘C% G9,L9 ' Set Q=0
L4 L1641 |1 lCll 019.510 ! Set AP=0
PO S TR T S S| L6 g2 IC= q951 |’ Set AQ=0
' Ut o501,
T T B S S 1 1643 T S S N B —
FORM LP-12 @ CARRIAGE RETURN ’

1] = CONDITIONAL STOP CODE



Royal McBee Corporation
DATA PROCESSING DIV,

PORT CHESTER, NEW Y(

FREPARED FOR: PAGE oF
LGP-30 RPC-};000 USERS ORGANIZATION - POOL 11 / 18
o8 NG, FRGGRAM NO. FROGRAM PREPARED BY- FROGRAM CHECKED BY BATE
€2-155 G.P. Becker POOL Review 12/09/59
FROBLEW: TRACK
Nth Order 3 £ N £ 10 05
8 INSTRUCTION g CONTENTS

PROGRAM INPUT CODES ,‘; LOCATION OPERATION L ADDRESS (';; OF ADDRESS NOTES

L1 ; Lo 4!

I . = 1 1} !

T T T S O|S|°10 (QIJ;ILI)’

TS S T B S L 10 4] lBerl'?lélO ! .5 at 16

R P 10424 4 lc=0n716¢2 ! .5 at 16

T T S L 10431y By o804 |’ Nt at 29

S S S p 10 444 4 18}0111518 ! 8H

N S B B 1 1045 ¢ |H10|810£L ! Nt at 29

N T T Y j 10 46 ) 4 1[ 9158 ]! 8H

I S Y S N S L 1047 11L10803’ Nt-2 at 29

L1 : L4 110484 ) | U: 0118}’ —> | Not finished

L : L o0l i 07 5 6 ! Lo of 1st | P factor

b1 ; L1 L ; 9 5 o I P( )

TR S T ettty ; 9 5 2e |’ MC )

TR SO SR W S LI I | ; 0 5 e 2! B(_ )

TN R T N T T I I O % 6 22! B( )

L4 Loaa] }01757 ! Lo of 1st | Q factor

11 ; L Lt Sy ; 0518 |’ B( )

T S Y O N Lot 64 1X|R§ 0500 }! Enter F1. | Pt.

TS R S S LA IXIU=OISIOIO !

TS WY S Y S B 4oV 840y |B} [1 L 1 Q

Ll ETLATEE B M% 9002}’ L

Lol L1240} 4 11 82p0]" LQ

O T Y Y 12 ! L1 ; [ 1 |] !

T N S R L4242 ) 1M% [ ]! P

RN TR TN S T 1P 42 43 L % O 8 2 O ! LQ

L) L a2 94 4 %0821 ! PZ-LLQ

L Co2as oy % 0,616 |! Complex Roots

RN S P12 361 lleILOIOlOlO ! VP2-1,Q

SO W S T L1247 1X1D% 0001 |’ /P2-La/2 Vm

TR I T S 1128 i1 IH{01812L2 ! /2

O T S W T INE I RS - NUN RN B P

O S S S L 1340 ] IXD}OIOIOI]' '

L L3 g L1 X1Y§ 01 OIO 10 ! “B/2 —
FORM LP-10

1

& CARRIAGE RETURN

CONDITIONAL STOP CODE




PORT CHESTER, NEW YORK

FORM LP-12

PREPARED FOR: PAGE OF
LGP-30 RPC-4,000 USERS ORGANIZATION - POOL 12 / 18
JOB NO. PROGRAM NO. PROGRAM PREPARED BY PROGRAM CHECKED BY DATE
C2-155 G.P. Becker POOL Review 12/09/59
PROBLEM: TRACK
Nth Order 3 <N < 10 05
% INSTRUCTION & CONTENTS
PROGRAM INPUT CODES :5 LOCATION OPERATION ADDRESS L_) OF ADDRESS NOTES
I
Ly 1 !
!
T S W i _ _
T B T i 015|3 12 L 1H;OL81213 ! /,—2— -P[2
11 | | i | 13,3 ] ] 1Ai 01812? ! A___TP —hQ/z
' cC 0820 | Real Root
Ly 1 13 44 S Y SR E R
T ] 13 45 L1 1B;O|812t3 ! ‘P/2
L 1 L3481 4 LS§01812? ' VPo-hQ/2 —]
T | L3 T 103018125,' Real Root
T ) [ 13 18] |X1E}O|Oiop ! Exit Fl. Pt
T S R ! L3098 44 ac | 018,100 |' Clear accumulator
TR ! L4440 6,082 6|’ Set imaginary part = O
' ' n " " =
I T i LA L 10110181217 ! 0
TR T ' ] {142 L IB+Q_LSL219 ! B(_ )
T ! LI 1 1A%011|548 ! 8H
O S T W L 14 44 ! IY%,QLSLZ ¥ ! B( )
TR S N N | LR [ 1B1015\118 ! B( )
' ] ] 8H
T B S 1 14 16 1 IA{ 0111518
T E—— 1 114 7 L1 1Yil O£1118 ! B( )
T T ! L4 g8 IB%OJSL2J;L ! P(_)
T R 1 L4 9 [ lA%OL11518 ! 8H
T B ' I 15,0 L1 1Y{01512|1 ! P( )
I R B WS 1 I [ 1Y%0151242 ! M)
Ly L LoaS g2y LY}OI61212 ! B( )
L1 - ] L 15 13 J 1U%0151515 !
AOIOIO%OIO ?— ' 115 14 O T N 1110 ! i
IS N T T 1 L1545 L1 lB% Ol 8121)4 ! Real Part
TR W I L 15 16 L 10% Lol
R N 1 15 17 1 1B§ 9 812 16 ! Imaginary | Part
L1 : ] | L 15,8 L1 LC{ Lo 14!
T B - | L 15 19 Ll IB% 9 81? 15 ! Beal Part
[ N B T | | L6 40 L lCl [- ol ! _
1 r : .
R N S B L L . . B, G 8L2 7 ! Imaginary Part
1 i
S S | | 1632 i IC% [J : L] ' -
C
L | 1643 i JJB{ Olsiglé !

RCYaL M-t JIX540K
z CARRIAGE RETURN

= CONDITIONAL STOP CODE




Royal McBee Corporation

DATA PROCESSING DIV.
PORT CHESTER, NEW Yd

FORM LP-10

!

CARRIAGE RETURN

CONDITIONAL STOP CODE

PREPARED FOR: i PAGE OF
LGP-30 RPC-L4000 USERS ORGANIZATION - POOL 13 / 18
o8 NG, FROGGRAM NG, FROGRAM PREPARED BY SROGRAM CHECKED BY BATE
C2-155 G.P. Becker POOL Review 12/09/59
FROBLEM: TRACK
Nth Order 3 <N <10 06
6 INSTRUCTION o CONTENTS

PROGRAM INPUT CODES k LOCATION [ [ aooress | b OF ADDRESS NOTES

[t p; L !

Ly !

T 0,6,0,0] | | LA; 95541 LOH

YT T S Y L 10 41t P JY{ qSLSl6 ! cC )

T R | L 10421 4 |A=0111517 ! LH

T T T T N L 40431 ) 1Y=q515l8 ! c( )

T TS R S R L 10 441, 1A§ Q1,5,7(' LA

R T T W S L1945 ) 4o leronslép ! cC )

AN T Y 1 10,61 4 |A§O|11517 ! L

N N T N S L 10474 ) |Y=O|5|612 ! o)

RO T DU W L 10481 4 1B%Os812}* ! Nt/2 at 16

S N B W' L 19491 4 |S{0111 o 1 at 16

Lot LA :H}OL8111D' ! Nt/2 at 16

TS O S LTI B 15%0171610 ! -5 at 16
L 14210 4 4 T | 06L0O|! all roots ¢omputed

TS T T B W Lot g3y 15%0171610 ! .5 at 16
Ly Lot aal oy 1T{ 0, 612 21! Only 1 root left
L Coaas | 1U; 0516 |1/ More tl;an | left
Ly . 14,61 , ,xB % 0,000 [/ Make P“-L4Q| Positive

A S T T W W Lt a7y |X|R=01010 ol ‘FPZ‘)"Q

RN T T W | ot g8 1 IXID%OIOlOll ! MPZ‘hQ/Z

I TS T S ST B 1H= 01812 16 ! 1st Imagipary Part

P TS VN T B S L1230} 1X1Y= 000 |’ Change Sigp

L1 1 ]lr L1 | L 12 1 L J 0, 8L2 J ! 2nd imaginpry part

Y TR W 112 42 [ 1B{ [l 1 L] ! P

T TR O U T ;] 42 )3 ! IXID{OIOIOI:L ! 2

T T S S B S L a2 34 IXIY%OLOIOIO ! ~P/2

T S N N B L1245 4 |H% 0824 1st Real Pprt

R T T L 42 464 4o IC% 08,2 5 ! 2nd real pprt

S S S L4247} |X1E= 0000 |’ exit fl, pk
L o280 IU{ o5 L2 ! Go to storp roots

TSN T B Y B L1249 1 1o IB{0151612 ! c( )

I T T N ) 340} 4 18%0181011 ! Nt at 29

RN T T Y S 13 3! L1 1Y;01613|9 ! ¢ )

aovAL meacs, J13S4AIX




PORT CHESTER, NEW YORK

PREPARED FOR: PAGE OF
LGP-30 RPC-L000 USERS ORGANIZATION -~ POOL 1 / 18
708 NO. PROGRAM NO. FROGRAM PREPARED BY iPROGRAM CRECKED BY: DATE :
Cc2-155 G.P. Becker ! POOL Review 12/09/59
PROBLEM: TRACK
Nth Order 3 ¢N <10 06
8 INSTRUCTION % CONTENTS
PROGRAM INPUT CODES F LOCATION P — “oomess E OF ADDRESS NOTES
' !
ST R T N
!
I S N
T T N S B 01613 ) 2 I 1XIR | 015 |O 10 ! J} Enter F1. Pt.
R T T T 13 43 | IXlUfoISlOp o IR
T S S S B L 13 44 [ 1B%0181h? ! bl
R R 1305 ] leYsolOlOP ! -bl
TS S N i 13 |6 b |C§08213 ! -b.
N R R I AL N LE [LO 009 |/ ExitFl. Py
Y S Y B L3 480 ) jl 0,850 |
Ll L L L3 0l C [l Rk Store as sipgle roots
! ! Lo of 1st | root
N Y T S N LA 0 oy %O 758 1’
O S S R LA L1 Y%Oélh? ! B( )
T Y S B LR %O 81y |’ 2Np-1 at 16
T S LR L1 A%Oléol 1 at 16
[N R R N R | 14 14 L lqléol 1 at 16
' T' 0657
R I Y L 1415 L1 Ir
T Y Y S 114 16 [ % q 8 1 9 ! counter
T S S S S L1447 | LxrR%OLSPQ ! }Eh’lter Fll. Pt.
L L i4 g8 |x|U{ Q500
T S S L1449 Lo |B% L | 1] ! Root
Y Y T SO W 11540 R P% Qooof’ Print
Y T S L 45 g1 L X 1E { Q 01 OIO ! Exit Fl. Py
R T T S [ 4542 L1 RB{Qéihi9 ! B( )
YT L4513 1 LA; Q11517 ! L
Y R U T L 15 (4 [ 1‘%9611*19 ! B( ) ]
N T Y O L 15 15 L4 B{ Q 81 119 ! counter
T S T T Y L 15060 4 IU% Q § L]’ —3 | Not finished
RN S S S S {1547 1 IXIP ;116 10 9 ! "C.R."
[ % Lo 1 15 8 [ rz} 1101510 ! Delay
Lo P 1519 L IB; Q 1548 ! Lo of 1st Rpot
L Cos ol o Y’r 055,6]"' c( ) Restore address
Loy 16 41 L1 Al Q ]* 5:7 ! Le
' ’ rl e
TR S B |16 12 i 1Y= Q558
TN R T S N LR 11 IA} 0111517 ! LH v »

FORM LP-12

!

CARRIAGE RETURN

= CONDITIONAL STOP CODE



DATA PROCESSING

Royal McBee Corf'\ration
PORT CHESTER, Nt\: YORK

PREPARED FOR: PAGE OF
LGP-30 RPC-}000 USERS ORGANIZATION - POOCL 15 / 18
JOB NO. PROGRAM NO. PROGRAM PREPARED BY: PROGRAM CHECKED BY: DATE
C2-155 G.P. Becker POOL Review 12/09/59
PROBLEM: TRACK
Nth Order 3 £N <10 07
3 INSTRUCTION % CONTENTS
PROGRAM INPUT CODES ’q-. LOCATION OPERATION I ADDRESS :;' OF ADDRESS NOTES
' ==
S N N U R !
1
I}
N T T B
L 0,7,0,0|  , |¥ | 0|5 ‘6 O 11 c( ) Restore addresses
L1 L 10 41 L nA;gxélz IZ ! LH
Y
ST S N N L 9321 4 3 L 15 16 ! c( )
B 0O
S T S U BN S S N T ! Lo of ag work
Y O
L 110 44 O T lh1319 ! c( )
00
T N SR W L0 5 4 |B§ 1)415 12 ! Lo of b_
Y O
AT Y B W j 30,6 [ T W 13 i ! B( )
T S B Lo a0 47y 1B= OI 715 |6 ! Lo of 1st P
L1110 L1018 Ll |Y}01316|2 ! ¢ )
R T N P 19391 4 |B% Ol 715 17 ! Lo of 1st R
0 00
R ST T W L1 B nY} 115 T c( ) Y
L4 L P 1B|T Ol 71518 ! Lo of 1lst Root
RN N T T T LY L1 IY{ Ol 71213 ! AC )
L L1t 43 L1 lY{ Ol 74317 ! B( )
A 01581,y 8H
RS ST S p 4114 S Y Y Y
TR TS W LR L 1Y§ 0171318 ! M( )
N O O S L 11 46 Lo IB%Ol81019 ! Np at 16
SR T S W L Lo 18% qllélo ! 1 at 16
T S S N B ;p 11,8 L1 1 T} qQ731}|’ Finished 3 Roots
N B T W L 419 L0 Ci 01 81119 ! counter
Ly L 240}, xR, 32001 Complex Operations
f }
TS T T S b 12 g4t I 1x1U}2121010 !
T S S N ' L1292 |1 |B; q 8 218 ! work = Z | roots
ST T T S W L2 33 L 1A; [1 1 1] ! T rz,r,etc.
T S T S W 1 12 44 L |C; 981218 ! 2. _roots
L L 12 15 L X E} Q OLO[O ! Exit compllex oper.
[T S N D N N L 12 46 L 1B 9723’ B( )
I 1
N Y D W W 14247 [ A} Q ]1 518 ! 8H
T Y L 12 48 L1 |Y} Q71213 ! B( )
O T T B L1239 L4 B]LQ 81 119 ! counter
TS S T o430 LU; Qn17)! —> | Not finished
N T T T L 43! Lo B} @807}’ Np-1at 16

|aovat Mesce, J13841K
FORM LP-10

& CARRIAGE RETURN

1 = CONDITIONAL STOP CODE



PREPARED FOR: PAGE OF
LGP-30 RPC-1000 USERS ORGANIZATION - POOL 16 / 18
JOB NO. PROGRAM NO. PROGRAM PREPARED BY PROGRAM CHECKED BY: DATE
C2-155 G.P. Becker POOL Review 12/09/59
PROBLEM: TRACK
Nth Order 3 <N = 10 07
06 INSTRUCTION % CONTENTS
PROGRAM INPUT CODES 5 LOCATION OFERATION ] ADDRESS G OF ADDRESS NOTES
! !
R R N B R |
1
W)
R S N 5
AN N OB S S 0,73 2 Lt lS%Olli [O ! 1at 16
Ll L L o33, T o7 LB finished prijoduct of roots
1 1 - -
TS RS N N P13 14 L 10{ 0819’ counter
Y Y Y S a3 45§ | LXJR= 22001’ ][Complex gper
T T T S 1 13 6 | 1XLUIL2121010 ! J
R R N L1347 L 1B%_[1 | 1]_ ! Product of proots unit = 0O
I Y R W Loa3 a8y |M% [ ry, rp, r3| etc
Y Y Y B ;13 49 L 10% 08301 Product of froots
T R S LI B XIE% 6000’ Exix complex oper.
T B N LN IB} 0739/’ C0830
RS Y T W b4 2] IY}OJ7I317 ! B( )
R T S oA 3 1B%O¢7|318 ! M( )
IR N S L 14 14 L 1A%01115|8 ! 8H
TR Y S S i 44 15 1 |Y=Ox71318 ! M( )
TS S B S 446 [ IBE 0181119 ! counter
S B R S 114 47 L !Ug O[ 713 12 ! — | Not finished
T S T R L 44 8 | 4 XIR% 22001 1 Complex
Y T S WY ' 14,9 1 1X1U}2l2x010 ! J
B O 2 = -
Y Y Y S S {15 40 Ly 181 18 ! Z root 91
Loy a5 ! | 1X1P1T 6000 " Print
Lo oS g2y IB{ 0181310 ! Prod. of rqots = ajp
L b 15 3431 IXLP% 6000} Print
AN S T T T 145 14 L1 XIE% Ol OIO |O ! Exit complex oper |
Y S Y N 1 1575 L1 |Z{ OLOIOIO ! Stop
O T S 115 46 L LZ;ILOJOP ! Lo of 1st H
D W W T T S i 1517 L1 1Z}1101110 ! Lo of 1st
1 % [ L1518 ! |Z%O191513 ! Lo of 1st Root
)
ul On 010 }010 10 )1“ L 15 19 Lf 3| liG %K 1%15 JF ! Tolerance
AT T T i 16 4,0 R )-H OI,O,,LQ,,,,,,LV _A.'S at 16
. W 0000 |/
T TS T S L T s R
T S ' 16 42 11}01010\0 ,I
RN T T B S S P 1643 [ lzllllolhl9 ! ‘
FORM LP-12 E CARRIAGE RETURN e s i

= CONDITIONAL STOP CODE
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éROBLEM: - TRACK
Nth Order 3 <N <10 08
s 8 LOCATION eabdhonadliiin j‘ 5! CONTENTS NOTES
PROGRAM INPUT CODE E GPERATION | ADDRESS ' b ! OF ADDRESS
: :
]
RN NS U Y B
I
!
L1
T S S R 08,0 | 4 S ! Garbage
N S T T | 40 4! T S S B B | ! Nt at 29
|
T S T L2 Y S S B Np at 29
I -
T S T W [T I T T T Y B B Nt-2 at 29
1
T T S S B P 10 14 ST S S B ; Np-2 at 29
AN S Y Y L0 S ! Nt-2 at 16
]
T S N A ! L1008 0 Np-2 at 16
! -
I T Y Y N LR B | T - Np-1 at 16
1
L L1948 ] ¢ 1 T B Nt-1 at 16
/
T Y N B L 10 49 IR R S B! Np at 16
!
T T S LI S S T R B Nt at 16
! +
TS T S Lot ! I T T Y B T Nt+l at 16
|
I S S N T Lt g2y feed Np+l at 16
]
L L T Y NI R O Np/2 at 16
]
T S S ' T K] [ N N T S ﬁt/:% at 16
, _
I Y U T L N O T I _%—Ntlatlé
; _
T T T A TN 2 N S S B —— at 16
. B
TR T U 1137 T T S S 2Np-1 at 1lp
1
1 1 1 Ir 1 | | i || 18 [ 1 % | i L 2Nt—l at 13
1
I S T W LR N Y Y W counter
!
T S B i 42 40 T T N O | work
n
11 ¢ O - L 12 341 AN Y W S Y W !
1
O TR S T W B 112 42 AT T S W "
/ n
T VO T S S L1213 R S S
1
N SR DO T S v 12 g4 I B T T B W "
n
O N I L4235 O N W W S !
]
(WO O SN N S G 112 46 S NS W N S B | il
I T
) 1
N T WO W S o127 S R S T
'
N T L1248 OB T T S n
'
R T S Y L1249 Y W S "
I} "
TR S N N S S L1340 [ S N S B B
T ! ! "
WO W S W N S L3t S T T S N
1 T novaL Mente. J1384IX
FORM LP-10

@ CARRIAGE RETURN

1 -z CONDITIONAL STOP CODE




FORM LP-12

!

@ CARRIAGE RETURN

PREPARED FOR: PAGE OF
LGP-30 RPC-1;000 USERS ORGANIZATION - POOL 18 / 18
JOB NO. PROGRAM NO. PROGRAM PREPARED BY E’"ROGRAM CHECKED BY: OATE
C2-155 G.P. Becker ' POOL Review 12/09/59
PROBLEM: TRACK
Nth Order 3 ¢«N <10 08
% INSTRUCTION Eé CONTENTS
PROGRAM INPUT CODES ,U_, LOCATION OPERATION ADDRESS :,/.) OF ADDRESS NOTES
! 1
1 L1
!
| } I . | I
/
L1 I S Q83 ;2 L 1C11q81010
L1 T to13 43 |X|Piotololo .
'
L 1 NEEN ;Xllgqoaono
/
Lo F L34S 1C{q81010
/
Lo S R p_ 13 16 L |CEO| 91h|8 .
L1 T b3 47 |1 104.9191)"'12, o
'
L1 L1 | 43 48 L |C% OJ~,812 18 o
082 /
L1 Lol o3 49 IC% oL 19
'
| T p4 0 L1 IC% 0 813‘_19
!
L1 T LR L |C; 08,31
/
P I - poad g2 IC%OI912L2
!
L1 T - NLINE L1 1C§ OL 9,1_2_&13
!
L T R N LK. L1 1%7&23 15
!
L R - 14 45 L1 lc%g79,1316
!
T T R 444 6 L1 |B§0181010
/
L PR - L1447 L1 LU;QOIOJ
/
L1 T B 14 8 (u TR Y ' )
/
L1 T B L1449 (1 T S R B )
1
1 R L1540 L 1B}0161319 ]
/
L R 15 ! L1l LA} 01,57
/
L1 R L 15 42 L 1Y{018|5ih
'
Lt R - L1543 Lt 1C=o|81010
1
L I 15 14 L 105 (1 | 1) ]
!
L1 Y S - L 15 15 L |B§OJ8|213 _
'
L R N - 115 16 Ll |U% Ol 61319
/
P T N W L1517 Y T R B
!
L TR S L1518 D Y Y
!
L1 N ' 1159 RN Y R T S -
I
[ P 16,0 L U I | R
/
[ T LR Lol Lol o
'
[ T 16 2 S ! —
/
L [ S y a0 3l
T T WCTAL Miuie 113541X

CONDITIONAL STOP CODE



