


DISCLAIMER 

Although each program has 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 constitute any such warranty, and no responsibility 
is assumed by the contributor or 1620 USER S Group, in con
nection therewith. 
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1620 USERS GROUP PROGRAM REVIEW AND EVALUATION 

(fill out in typewriter or pencil, do not use ink) 

PTogramNo.________________ Da~ ______________ _ 
'It Program Name: ________________________________________________________ ___ 

,,-0 

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? 
Comment 
Are the Sense Switch options adequately described (if applicable)? 
Are the mnemonic labels identified or sufficiently understandable? 
Comment 

50 Does the source program compile satisfactorily (if applicable)? 
Comment 

6. Does the object program run satisfactorily? 
Comment 

7,. Number of test cases run • Are any restrictions as to data, 
size, range, etc. covered adequately in description? 
Comment 

8. Does the Program Meet the minimal standards of the 1620 Users 
Group? 
Comment '----------------------------------------------

9. Were all necessary parts of the program received? 
Comment ----------------------------------------------

Yes_ No -
Yes No - -
Yes_ No -
Yes_ No -Yes_ No -
Yes_ No -

Yes_ No_ 

Yes No - -

10. Please list on the back any suggestions to improve the usefulness of the program. 
These will be passed onto the author for his consideration. 

Please return to: Your Name 

Mr. Richard L. Pratt Company 
Data Corporation 
7500 Old Xenia Pike Address 
Dayton, Ohio 45432 

User Group Code _______ , __________ _ 

~'.THIS REVIEW FORM IS PART OF THE 1620 USER GROUP ORGANIZATION'S PROGRAM 
REVIEW AND EVALUATION PROCEDURE. NONMEMBERS ARE CORDIALLY lNVITED 
TO PARTICIPATE IN THIS EVALUATION. 
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EVAlliATION 

OF A 

DETERMINANT 

by 

Reginald T. Harling 
Associate Professor of Mathematics 

Am FORCE INSTI'lUTE OF TECHNOLOGY 
Wright-Patterson AFB, Ohio 

**** 
** 

Modifications or revisions to this program, as they occur, 
will be announced in the appropriate Catalog of Programs 
for IBM Data Processing Systems. When such an announce
ment occurs, users should order a complete new program 
from the Program Information Department. 
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DECK KEY 

1. Determinant Source Deck 

2. Determinant Object Deck 
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ABSTRACT 

TITLE: Eval.uation of a Determinant 

SUBJECT CLASSIFICATION: 5.0 

~; ORGANIZATION: 

DIRECT INQUIRIES TO: 

Reginal.d !. Harling, ~ Force Institute of 
Technology, Wright-Patterson, AFB, ~ 

NAME: Reginal.d T. Harling - Address: Math Department, 
AFIT, wriih,t-Patterson, AFB, Ohio 

PHONE: CL3-7ll1, Extension 29115 

PURPOSE: This program will eval.uate a determinant of order 40 or 
less. 

~: The method used is that of Chio, and is described in 
Kunz, 'Numerical. Anal.ysis, "McGraw-Hill, 1957, Chap 10. 

RESTRICTIONS, ~: Round-off error decrease the accuracy of 
the answer as the order of the determinant 
increases. 

~ REQUIREMENTS: 20K 

EQUIPMENT SPECIFICATIONS: IBM 1620, with 20,000 digits of memory, 
card input-output. No additional. features 
are needed. 

ADDITIONAL REMARKS: 

o 

The source program was written in SPS lan
guage, having macro-ops for the input and 
output conversion of floating point numbers. 
The present p~gram differs from 5.0.005 
principally in that, in the present program, 
al.l conversions of numbers, between external. 
and internal. forms, are done by the machine. 

***** 
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MIT 20 
.0Tellber, 1962 

EVADJA1'IOJI ~! DEiiiIDWII'f R. !I. Jrarlin« 
Prosr-er 

~: This »rosna will. e'Y8l.uate a detera:lnant ot order ~ or 
less. 

Equ1pent~: D111620, 20,000 41SUs ot 1IeII017, ad 1Dpat
out-pt. .0 additional teatures are needed. 

Method: 'file aetJaod ueed. 1s ~t ot CJaio, aDd. 1e ~ "scri'bed in Kuns, 
"'iiiiierical Analye18." 1IeClraY--JI:lll, 1957, Chapter 10. .rietl)", the 
proced.ure 18 as tollove: 

a) Each eleaent ot 101le 1;op rov of 101le dete1'll1rwlt 1.8 4irt4ed 
by 1ts tirst elaent, J. 11, eo that the new A 11 1s unit,.. (In cue 
I&. 11 • 0, two co1l111118 are interchaDl;ed 'to .u:e J. 11 DOn-zero.) 

b) 1.. new erra,. is tom.ed b,. the nle 

I&.i~il • Ai~J 
c) Co1UIID 1 ud row 1 are raoftd trca the array. What raa1na 

1a a deter.a1nant ot order one less that the oris1n&l. 

d) !lte reduct10n in. order isre»eated unUl a deterainant ot 
order two can 'be e'Y8l.uated b,. cross .u2i1pl1cation. 

e) It, at any sta«e, the top roy ot the deterll1nant H.oal.d con
tain on!,- zero e1aents, the ~e ot the ute1'll1Dul.t 1s at ORce retOrted. 
as 'beinS zero. 'fIlis sitaat10n Call 'be recopize4 'b,. the tact tlIattJae word 
ZERO, rather than a llUIleric repres __ t1on, 1s t1Jed. 

ProF- Lanpase: '!he ProF- was vr1 tten in BPS 1ansaase, laaTins aere
ops tor the inJUt and output conTersion ot floatins point n~ers. 

!!!!! Inrt: fte tirst data card .st carr,.., the order ot tile detem1DaDt, 
u a tvo-41s1t tued point JlUIiber (e.s., 0" 09, 25, etc) in card eo11111U 1 
and. 2. 

'file second, third, etc., data cards .at c~ the e1aents ot the 
detera1Dan.t, c~c1ns vith tJaose ot l'OY 1, and. cont1D.u1.q to lover l'OWS. 
'fhese n\1llbers JIll8t be in an,. exteraal floatill« point tOl'W. aeeeptahle to 
the °DC rolIt1ne. 11lq _,. be :JreBented one per card, or aD7 __ er fer 
eard, the D\IIIbers beiD8 separa"tecl "h7 one or IIOre bluka or~. It is 
not neceaH17 to tollow tlae J.aet D.lIIIiber OIl a card by f recorel -me It 
IIOre than J'Z e1e11ellts are presented, onl7 the tirst 'IF ot -ua. v1ll 'be re .... 

O,perat10n: 

1. Set the OTerflov sw1 tc~ to PBOGBAII, o1:laers to ~ f' 

2. PIlt the SPS obJect deck ot thi. progaa into the read. laopper u4 press 
LOAD. Press IlI'.ADER S!'ARf to read in the 1ut two carda. 
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• 
AlI'f 20 contd. 

,. Place the data cards in the read hopper and pres. S~T and READER 
S~T. It Yill q;ain 'be nece .. ary to pre •• RBAJ)D START to read in the 
last tvo eards. 

4.. '!'he -.chine v1ll naluate tile de'tendnant and type out 

1DiiiffiMliAl! IS --------

~o1loved b7 its Talue. 

5. '!he »rop-alll -7 then be restarted by" plaeinK nev data cards in the 
read hopper and returninK to , abOTe. 

6. To reca.aence the Pl'OKl'Ul be~ore it has printed an anner pres8 in turn, 

lIST. STOP, KISE'f, lISER'.r, RELEASE, START, 

and return to , &'bOTe. 

COJaents: A 'tenth order de'tendnant 1a eTaluated in about 20 seeonds. 
A thirtieth order detel'llinaat require. 12 Ilinutes. Bolln4-ot! error 
deereues the aeeurae7 as the order increases. A de'tena1nant o~ order ,0 va. caquted with an accuraey o~ f1 Te aiKn1t1eant fipres. 

-; 
"'n nO Is 
2-0 
Oc:: 
r--; 
0", 
G);:O 

-< 
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* START 

CAB 

PQ 

PQ2 

PQl 

ABC 

AAB 

PRINT 

EVALUATI0N 0F A DETERMINANT 
TOM 401,1 
TF FACT,0t~E 
TF FACT-2,0NE-2 
RNCD N-1 
SF N-1 
M N,N 
SF 97 
TF NSQ,99 
TFM CNT,O,9 
TFM ABC+23,ARRAY 
RACD AREA 
TFM PQ+11,AREA+157 
BD PQ2, 
SM PQ+1',2,10 
B PQ 
TF PQ1+6,pQ+11 
AM PQ1+6,3,10 
TFM 
DC 2 ,@l, * 
INC ,AREA 

AM ABC+23, 10, 10 
AM CNT, 1,10 
C NSQ,Ctn 
BE AAB 
BNR ABC,AREA 
B CAB 
MM N,10,10 
SF 97 
TF TN,99 
TF CNT,N 
SM CNT ,2, 10 
BP TUFF 
BZ EASY 
RCTY 
WATY MESSl 
0UTC AREA,ARRAY,01608 
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00402 15 00401 00001 
00414 26 02279 02269 
00426 26 02277 02267 
004383602280 00500 
00450 32 02280 00000 
00462 23 ~2281 02281 
00474 32 00097 00000 
00486 26 18444 00099 
00498 16 18447 oo~oo 
00510 16 00641 02451 
00522 37 02283 00500 
00534 16 00557 02440 
00546 43 00582 00000 
00558 12 00557 00002 
00570 49 00546 00000 
00582 26 00612 00527 
00594 11 00612 00003 
00606 16 00000 00000 
00617 00002 
00618 16 18657 00641 
00630 49 18606 00000 
00637 00005 00000 
00642 00005 02283 
00648 11 00641 oooTo 
00660 11 18447 00001 
00672 24 18444 18447 
00684 46 00720 01200 
00696 45 00618 02283 
00708 49 00522 00000 
00720 13 02281 oooTo 
00732 32 00097 00000 
00744 26 18492 00099 
00756 26 18447 02281 
00768 12 18447 00002 
00780 46 01030 01100 
00792 46 0089801200 
00804 34 00000 00102 
00816 39 18449 00100 
00828 16 1865700851 
00840 49 18626 00000 
00847 00005 02283 
00852 00005 02451 
00857 00005 i1608 



WATY AREA 00862 39 02283 00100 
H 00874 48 00000 00000 01348 49 18586 00000 

B START+12 00886 49 00414 00000 01355 00005 10000 

EASY FM ARRAY,ARRAY+30 00898 16 18657 00921 B26 TFLS ,TEMP 
01360 00005 10000 

00910 49 18546 00000 01366 16 18657 01389 
00917 00005 12451 "378 49 18586 00 •• 0 
00922 00005 02481 11385 00105 10000 

FM ARRAY+l0,ARRAY+20 00928 16 18657 10951 C CNT,N 
"390 00005 T8502 

00940 49 18546 00000 01396 24 18447 02281 
00947 00005 12461 BE B27 01408 46 01492 01200 
00952 00005 02471 AM CNT,1,10 01420 11 18447 00011 

FS ARRAY,ARRAY+l0 00958 16 18657 00981 A B24+28,TN 01432 21 01334 18492 
00970 49 18526 00000 A B25+23, TN 01444 21 0135918492 
00977 00005 02451 A B25+28,TN 01456 2"'364 18492 
00982 00005 02461 A B26+23, TN 01468 21 01389 18492 

FM ARRAY,FACT 00988 16 18657 01011 B B24 11480 49 01306 00000 
01000 49 18546 00000 B27 FM FACT ,M0NE 81492 16 18657 01515 
01007 00005 02451 01504 49 18546 01001 
01012 00005 02279 .1511 '0"5 12279 

B PRINT 01018 49 00804 00000 A23 FM FACT,ARRAY 
01516 •• 115 T8512 

TUFF TFM BBB+1',ARRAY-9 01030 16 01065 02442 01522 16 1865711545 

TFM CNT,I,10 01042 16 18447 00001 01534 49 18546 10eo. 

BBS BD NZ, 01054 43 01186 00000 11541 '."5 12279 

C CNT ,N 01066 24 18447 02281 TF C0N,ARRAY 
01546 08105 '2451 

BE PRIN 01078 46 01126 01200 01552 26 18522 .2451 

AM CNT,1,10 01090 11 18447 00001 TF C0N-2·,ARRAY-2 .1564 26 18520 12449 

AM BBB+l',10,10 01102 11 01065 oooTo TFM A3+23,ARRAY "576 16 .,623 '24il 

B BBB 01114 49 01054 00000 TFM eNT ,0, 10 11588 16 18447 •••• 

PRIN RCTY 01126 34 00000 00102 A3 FD ,C0N .16., 16 18657 '1623 

WATY MESSl 01138 39 18449 00100 01612 49 18566 ••••• 

WATY MESS2 01150 39 18479 00100 .1619 •••• 5 'oi •• 
H 01162 48 00000 00000 AM CNT,I,10 

.1624 .... 5 T8522 

B START+12 01174 49 00414 00000 '163' 11 18447 ,,"1 

NZ ' SM CNT,l ,10 01186 12 18447 00001 AM A3+23, 18,18 '.1642 11 .,623 ... T. 
BZ A23 01198 46 01522 01200 C CNT,N .,654 24 18447 .2281 

A22 TFM B24+28,ARRAY 81210 16 01334 02451 BL A3 .,666 47.,611 "3" 

TFM B25+23,ARRAY 01222 16 01359 02451 TFM 1,1,1' .,678 16 18524 ..... , 

TFM B25+28,ARRAY 01234 16 01364 02451 TFM B29+28,ARRAY+l' '169' 16 .1832 '2461 

TFM B26+23,ARRAY 01246 16 01389 024f' 
TFM B28+28,ARRAY .1712 16 .18.2 '2451 

MM CNT, 10, 10 01258 13 18447 000 0 A 828+28,TN .1714 21 .18.2 18492 

A B25+28,99 01270 21 01364 00099 TFH 831+23,ARRAY .1726 16 .1887 '2451 

A B26+23,99 01282 21 01389 OOOi9 A 831+23,TN .1738 21 .1887 184J2 
TFM CNT , 1,10 01294 16 18447 000 1 AH B31+23,1.,I' '175' 11 .1887 .... 

B24 TFLS TEMP, 01306 16 18657 11329 828 
TFH CNT, I, 1. .1762 1618447 ... 1 

01318 49 18586 00000 TFLS AREA+10, 01774 16 18657 '1797 
01325 00005 T8502 01786 4918586 00000 

B25'~ 
01330 00005 00000 01793 00005 02293 

TFLS , 01336 16 18657 01359 B29 TFLS ceN, 01798 oeo05 10000 
01804 16 18657 '1827 
01816 49 18586 00000 
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01823 00005 T8522 
01828 00005 Goooo 

FM C0N,AREA+l0 01834 16 18657 G1857 
01846 49 18546 00000 
01853 00005 T8522 
01858 00005 12293 

B30 FS ,C0N 01864 16 18657 G1887 
01876 49 18526 80000 
01883 00005 0000 
01888 00005 T8522 

AM B29+28, 10, 10 01894 11 01832 oooTo 
AM B30+23 , 10,10 01906 11 01887 oooTo 
AM CNT,1,10 01918 11 18447 000G1 

CNT os 3 18447 00003 
MESSl DAC 15pDETERMINANT I~ 18449 00015 
MESS2 DAC 6, ZER~ 18479 00006 
TN os 3 18492 00003 
TEMP OS 10 18502 00010 

DC 8,-10000000 18510 00008 
M0NE DC 2,01 18512 00002 
C0N OS 10 18522 00010 
I OS 2 18524 00002 

DEND START 00402 
L0AD SUBR0UTINES 

C CNT,N 01930 24 18447 02281 
BL a28 01942 47 01774 01300 
A B28+28,TN 01954 21 01802 18492 
TFM B29+28,ARRAY+l0 01966 16 01832 12461 
AM B30+23 , 10,10 01978 11 01887 oooTo 
AM I ,1 ,10 01990 11 18524 00011 
C I,N 02002 24 18524 02281 
BL B28-12 02014 47 01762 01300 
TFM I 1,10 02026 16 18524 800G1 
TFM B31+23 ,ARRAY 02038 16 02121 2451 
TFM B31+28,ARRAY 02050 16 02126 ~2451 
A B31+28,TN 02062 21 02126 184i2 
AM B31+28, 10, 10 02074 11 02126 000 0 
TFM CNT,I,10 02086 16 18447 00011 

B31 TFLS , 02098 16 18657 G2121 
02110 49 18586 00000 
02117 00005 ~oooo 
02122 00005 Goooo 

AM B 31 + 23 , 1 0, 1 0 02128 11 02121 oooTo 
AM B31+28, 10, 10 02140 11 02126 oooTo 
AM CNT , 1,10 02152 11 18447 000~1 
C CNT,N 02164 24 18447 02281 
BL B31 02176 47 02098 01300 
AM B31+28, 10, 10 02188 11 02126 oooTo 
AM I ,1,10 02200 11 18524 00011 
C I, N 02212 24 18524 02281 
BL 831-12 02224 47 02086 01300 
SM N,I,10 02236 12 02281 000~1 
8 AAB 02248 49 00720 00000 
DC 8,10000000 02267 00008 

0NE DC 2,01 02269 00002 
FACT OS 10 02279 00010 
N OS 2 02281 00002 
AREA DAS 80 02283 00080 
.ARRAY DSB 10,1600 02451 00010 01600 
NSQ OS 3 18444 00003 
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