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INVERSION OF MATRICES WITH VARIABLE LENGTH 
MANTISSA BY JORDAN'S METHOD ON 1620 

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 Proe]ram Information Department. 

Author: 

R. N. Menegaux 
IBM France Bureau de Paris IV 
94 rue Reaumur 
Paris -2e-France 
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BRIE.F DESCRIPTION 

a) 

b) 

c) 

d) 

e) 

f) 

g) 

h) 

i) 

INVERSION OF MATRICES WITH VARIABLE LENGTH 

MANTISSA BY JORDAN's METHOD ON 1620 

Author R. -N. Menegaux 
94, rue ReauIllur 
Paris (2e) France 

Subroutine enabling to invert a Illatrix already in core with 
up to 45' digits of Illantissa. Ro 0 Ill. IllUSt be spared for both 
Illatrices. 

Need'S7 tli~stasic 1620 with autoIllatic divide and indirect 
addressing. It asks for 3147 positions in itself. 

Solved by Jordan's Illethod. 

Operating tiIlle depends of the Illantissa length. 

Written in SPS II Version II with variable length Illantissa. 

U s.es floating point subroutines. 

NUIllbers in floating point only. 
The origin Illatrix is destroyed after inversion. 

Trials with 10 x 10 (3 Illn : execution tiIlle) and 6 x 6 Illatrices .. 

j) Language English 

k) 

1) 

None 

This prograIll and its docuIllentation were written by an IBM 
employee. It was developed for a specific purpose and subIllitted 
for general distribution to interested parties in the hope that it 
might prove helpful to other IlleIllbers of the data processing 
community. The prograIll and its docuIllentation are essentially 
in the author's original forIll. IBM serves as the distribution 
agency in supplying this prograIll. Questions concerning the 
use of the program should be directed to the author's attention . 

. . 1 ... 

c (j 
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WRITE UP 

INVERSION OF MATRICES WITH VARIABLE LENGTH 

MANTISSA BY JORDAN'S METHOD ON 1620 (CARD) 

DECK KEY 

1) SyIllbolic deck 

We have used the numerotation of SYIllbolic 
programmation sheets, i. e. 25 lines for one sheet. The 
sheet number is punched in columns 1-2, the line num.ber 
in columns 3-4-5. 

We have here 

Cards from 01 OlD to 01 140 

Cards from 01 150 to 10 200 

2) AsseIllbled deck 

main prograIll with the 
calling sequence 

Subroutine "INVER" in itself 

The whole assembled deck is Illade of cards 
num.bered sequentially froIll 00 000 to 00 168, punched in 
columns 76- 80. 

3) Sample deck 

It is here onlffc~rd with in it the following 
Illatrix 

100000000000000001200000000000000001300000000000000001400000000000000001 

o 



o 

I - GENERALITIES 

a) Author R. N. MENEGAUX 
94, rue Reaumur 
Paris (2e) France 
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b) Subroutine enabling to calculate the inverse matrix 
of an origin matrix previously in core in a variable 
length mantissa form (up to 45). A simple calling 
sequence is to be included in the main program. A 
second array must be given to store the inverse matrix. 
The origin matrix is destroyed in the operation. 

c) Requires automatic divide and indirect addressing 
and asks for 3147 positions in itself (without the 
SPS II, Version II, SUbroutines). 

d) Inversion is made by the Jordan's method. At first, 
it places an unity matrix in the second array. 

Then, the loop is the following 

1. 

2. 

3. 

Find the greatest element (pivot) of the considered 
column. 

Change the rows of both matrices to place the pivot 
on the main diagonal of the origin matrix. 

Divide the whole row by the pivot. 

~ _ 5 _ () 

4. Let appear zeros on the considered column in multi­
plying and subtracting rows from the pivot row. 

5. Takes the next column and go to (1). 

At the end, the origin matrix is filled up by a unity matrix, 
while the inverse matrix is at its own place. 

e) The execution time is proportional to the square of the 
mantis sa length. 

f) Written in SPS II Version II with variable length mantissa. 

g) Uses floating point subroutines. 

h) Dimensions of pos sible matrices 

Let L be the length of the mantis sa, 
and N be the no. of rows or columns of the origin matrix. 

As the no. of positions of core required is : 

Subroutine itself 
Tables 
Floating point subroutines 

Then the formula is 

3147 
400 

2330 
5877 

2N2 
(memory - main prog. - 5877) L+2 

Where "memory" 20k, 40k, 60k 

and "main prog. II is the place taken by the main program 
including the calling sequence. 

- Note that the elements of the matrix are in floating point 
form only. 

- The program uses 58 symbols. 

i) Trials with two matrices of 10 x 10 and of 6 x 6, with a 
length of 16 positions mantissa (it took 3 mn for the 
lOx 10 matrix, 100 % filled up) • 

. . / ... 
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IT. MANUAL OPERATING 

Does not occur-

IT!. CALLING SEQUENCE 

The calling sequence to be included in the main program, 
is the following 

TFM NREEL, xx. 10 
TFM AELM. xxxxx 
TFM AELN. xxxxx 
TFM LGM. xx. 10 
TFM FINSP + 6. * + 48 
TFM FERR + 6. * + 24 
B INVER 
Error Return 
Normal Return 

• NO. OF ROWS OR COLUMNS 
,. ADDRESS OF ORIGIN MATRIX 

ADDRESS OF INVERSE MATRIX 
LENGTH OF MANTISSA 

So. you must fill the following constants 

- "LGM" by the length of the mantissa (up to 45). 

"NREEL" by the number of rows or columns of the origin 
matrix. 

- "AELM" by the address (to the extreme right) of the first 
element of the origin matrix. 

- IIAELN" like "AELM" for the inverse matrix you wish. 

Note that those references and what they contain are not 
modified by the execution of the subroutine : they remain available 
at the end of the program. 

Control will be given back to the second instruction following 
the last instruction of the calling sequence (here "B INVER") if 
the inversion has been done normally. 

If not, the following message will be printed 

liTHE MATRIX IS SINGULAR" 

then control will automatically be given back to the first instruction 

.. / ... 

" c 
-----=--~-~-~--
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following the "B INVER", where a branch to an error procedure 
may be put. 

No essential zeros have been considered in this subroutine. 

The origin matrix is supposed to be previously stored in 
sequence row by row from the left to the right. The inverse matrix 
will be given in the same form. 

So the sequence must be 

EleITIent (1, J) with 
then 

1=1 
I = 1 

I = 1 
1=2 

etc ... 

J = 1 
J = 2 

J = NREEL 
J = 1 

The program is provided in SPS n, Version II, form to 
enable users to compile it with their own program (and their own 
length of mantissa). 

T R I A L ON A SAMPLE PROBLEM 

Let us find the inverse matrix of the origin matrix 
following: 

I: ~ I 
Let suppose the calling sequence be 

DEBUT NOP 
RNCD 
TFM 
TFM 
TFM 
TFM 
TFM 
TFM 
B 
H 
TD 

WNTY 
H 
B 

10000 
NREEL,2,1O 
AELM, 10017 
AELN, 11017 
LGM, 16,10 
FINSP + 6,*+ 48 
FERR + 6,~+ 24 
INVER 

11 072,400 

11 000 

DEBUT 

error return) 

( end of program) 

o 
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WE add there the subroutine "INVER" itself in its symbolic form. 

The whole program is compiled in SPS II, Version II, 
with automatic division and variable length of mantissa (here, equal 
to 16) subroutine (Deck numbered 5). 

The data matrix is called when the assembled program 
is loaded. It has been punched on a card under the following form: 

i0000000000000000120000000000000000l300000000000000001400000000000000001 

This matrix is loaded, under their form, from address 10000. 

Dumping from address 10000, after execution of the subroutine, 
we have the unity matrix, and from address 11000, we have the final 
result, written on annex. 

o 
FLOW CHART INVERSION OF MATRICES 

INVER 
IN I TI ALiZATION 
DEPENDING OF THE LENGTH 
OF MANTISSA 

CREATION OF UNITY MATRIX 
IN AELN AREA 

IE TREATMENT COLUMN BY COLUMN 
.-------------...... OF THE ORIGIN MATRIX (AELM1 

IG+24 

IL 

SEARCH OF THE MAXIMUM PIVOT 

AM 1 ON TH E MAIN DIAGONAL ~ 

(1"0) 

GO TO SUBROUTINE SPCHG 
CHANGMENT OF ROWS 

GO TO SUBROUTINE SPDlV 

DIVISION OF THE ROW BY THE PIVOT 

GO TO SUBROUTINE S PZ ER 

TO MAKE APPEAR ZEROS IN THE 

PIVOT COLUMN (EXCEPT THE PIVOT 

ITSELF = 11 

Annex P 9 



!JSTINd OF SYMBOLIC SAMPLE PROGRAM 
to J J Annex II 

on')(, '\'f','. r.u'\, I , 10 INVER 
01CI0DE8UT NOP I lWEI{ 

C;;C6U Al[r,LG~ INvER 
01C20 RNCOI0000 I I~VER 

020(0 M1 Azr~,I,10 INVFR 
01030 TFM NREEl,2, lU ,NO. or- RCWS OR COLUMNS INVER 

G2CfO Tn' - At j .~, 1 , Iv II~VER 
01040 TFM AELPI, 10017 "ADDRESS OF ORIGIN ~ATRIX II~VER 

C2C90 HI' -AIER,-YY,IU INVER 
OlC50 IFM AELN,ll017 "ADDRESS OF IN~[RSE MATRIX II\jVER 

021 CL Tr A"'EI',Al'E/IR INVER 
o mbO Tf'" LGM, lb, 10 , lENGTr OF MANTISSA INVER 

C2 f 1(' SF -A~r/' INVER 
tHOrO TFM FINSP+6,*+48 INliER 

C2120 J~ '''''EI', LG~ INVER 
GleBe TFM FERR+6 t *+ 24 I ~v[R 

021:(> {,M A/<I[I', 1, It; INVER 
01090 B II\IVER INVER 

0214C H'" -At-r.'PI,O, 10 INVER 
01100 H IN'YER 

C21~C Ir A",EhAI'EeR II'-II/ER 
OHIO TO 11072,400 INVER 

02ltO ~F -fl,.E[\ INVER 
01120 WNTY 11 000 INI/ER 

021 (0 fI AME f:, U,I' INVER 
01130 H INVER 

0218C J\M AI'[H, 1,10 INVER 
o tl40 B DEBUT INVER 

02HU rF~ -AMrH,0,10 INliER 
011501NVER TFM 1,0 Ii"lVER 

022()(J Tr J, A",[ t· INVER 
0116.0 TF lGT 7 lGM INVER 

on 1 c 51,1 J,?, I () INVER 
o tl70 CF lGT-l INVER 

C222C IF M'ff<tl,J INliER 
01180 AM LGT,2,l0 INV:::R 

022501/\ c I , ~,\ INVER 
V1l90 M j'JREEL,lGT INVER 

022 11() I, E Ie INVER 
01200 SF 95 I'.JVER 

02;1:;(; H AN,IIEU\ INVER 
01210 TF N,99 INVER 

03010 /I II,'J. I liNER 
01220 M N,.f\REEl II~VER 

030~'O TflS-Ar~,-AlEK INVER 
01230 SF 95 INVER 

03('.:$(; /. I, lGT INVER 
01240 IF NN,99 INVER 

03Cllf: 14 INVER 
01250 TF AlJN, AUN.R INVER 

O.:lG5CJI'1 IT;>' 1,0 INVER 
02C 10 TF AZER,AIERR I NV[R 

03060IC C I , r\i'.J INVER 
02020 SF -AUN I \JVER 

03C7U j\"1/l Ir INVER 
02030 SF -AlER I NV[R 

03C8(; If .I\~" II E l I~ INVER 
0;>040 A AUI\,LGM I i~V[K 

03C90 /: 4"" r INVER 

O.~ I ()u If l S- CIf', ,-/\l.J1\ INliER 

~ C 0 
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041 ~,(J ;.'[ f Y 
I ;~VER 

03110 A I , f\ I'.vER 
04 I {;(J ",/".lnt:~SA 

INVER 

03120 A I,.LGT II~V~R 

04 In Pc. TY 
ItIoVER 

03130 B Ie INI/[R 
04IpuF:'i{R u INVER 

0314010 TF~ 1,0 I NV[R 
041Y(JIK 11., I INVER 

03150IE C It!'. INVER 
04?CC IE: I L INVER 

03160 f:1E FINSP INVER 
041'1(' ~PCHG 

INVER 

03170IF til I ,"-IREEL INVER 
0422(J IL SP('IV INVER 

03180 SF 95 I WER 
042?u SPl[R INVER 

03190 TF J,99 INVER 
0424(, A I, LGT IIWER 

03200 IF JJ, I INVER 
042~C b IE INVER 

03210 l'F LS-Ar-EM,-AZER INVER 
050 1 0 FIN S P l\ 0 INVER 

03220lG C JJ,N INVER 
05020SPCHG '" K,f\lREEL INVER 

03230 RE IJ INVER 
05C3C SF 9') 

INVER 

03240 l'F AM,.AEL~ INVER 
0504(; IF 11.,99 INVER 

03250 A AM,I INVER 
050~0 M I, t,REF L INVER 

04010 .A AM,J INVER 
0~C6C 5f 'i5 

INVER 

04020 T FL S- A,.. EB ,-A~ INliER 
05070 IF J,'i'l 

INVER 

04030 CF -A"'EBB INVER 
0508(' TFf! JJ,O INVER 

04040 TFLS98,-AMEB I,'.VER 
0~090SGA C JJ,N INVER 

04050 FS -AMI;B,-AHfo! INVER 
C~ICC p,[ SGf' 

INVER 

04060 BNF IH,-AMEBB INV::R 
05110 TF AM,AELI" INVER 

0_01e B 1M INVER 
05120 A AM,K INVER 

04080IH TFlS-AMEM,98 INVER 
0513(, A API,JJ IIIIVER 

0409~ TF K,JJ INVER 
0514C TfLS-AI'.EM ,-AM I N\/ER 

04100IM A J,N IIWER 
051~0 TF AN,AELM INVER 

04110 A JJ,LGT INVER 
05160 A AN,J INVER 

011120 e IG INVER 
05170 A AN,JJ INVER 

041301J CM -AMEfI,-99,10 I~VER 

C51EO Tf L::.-AM ,-(J;~ INVER 

04140 BNE lK INVER 
0519() Tf L S- (Jr, ,- A~ E~ INVER 

05?CO A J J, LG T INVER 
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06"50 O· -4r- ,-'19,10 PJVER 
05210 B SGA I Nvi:R 

O/Cl0 l ;·.F *+36 INliER 
05220SGB TF~ JJ,O INVER 

I ~IIER 07en " JJ,LGI 
05230SGC C JJ,N INVER 

INVER 07G1L ':::.V/. 

0524() 8E SGD IN'JER 
INVER 07040 f-IJ -AI' ,-A~E~ 

05250 TF AM,AElN INVER 
INliER 07C5(; [\ JJ,lGT 

06()1(l A AfwI,K INVER 
INVER (17<.60 ~VA 

06020 A AfI',JJ INVER 
INVER 07070SVi) Trrv JJ,O 

06030 TFlS-APlEM,-AM INliER 
INVER 070H1SVC C JJ,N 

060160 IF AN,AELN INvER 
INVER 07C90 !:IE SVI 

06050 A AN,J INVER 
INVER 071CO lr AN,AElt-. 

06()60 A AN,JJ INliER 
INVER 0711u A ".'IJ ,K 

06070 TFlS-AM,-AN INVER 
INVER 071]0 A AI'4,JJ 

06080 TFlS-AN ,-A,.,E", INVER 
INVER 07130 erl -A~,-9v,10 

06090 A JJ,lGT INVER 
INVER 07140 fNE *+36 

06100 B SGC I N\lER 
INVER 07150 J J, U; T 

06110SGD e II INVER 
INVER 0716e t:J ~VC 

06120SPDIV ,.. I,NREEl INVER 
INVER 0717(1 FlJ -A!\,,-AIIErv 

06130 SF 95 I N'JER 
071PO ;1 JJ,lGT INV[R 

06140 TF K,99 INVER 
INVER 07190 SVC 

06150 TF AM,AElPl INvER 
INVER 077cr'SVlJ fl IL+12 

06160 A A"',K INVER 
INVER 072I()SPlER rv I ,"-PEEl 

06170 A AM,! INVER 
INVER 07?20 Sf '/'J 

06180 TFlS-A"'EM,-Af' Il'lvER 
I i~VER 072.10 1 f 1<,9 0 

06190 TF JJ,I ItN::::R 
INVER 07;>41, I r II J, l 

06200SVA C JJ," I i\V[R 
INv[R 07?5(lSPA C J,I<-

06210 Bf SVE I 1'~vFR 
INVER OECIO f'C sn~ 

'" 
06220 TF AI-',flElM INVER 

INVER Ofior c J, ,~~ 

06230 A A"',K INVER 
INVER C8(nO i'I\L SRf 

06240 A AM,JJ IrWER 
I NV[R opr4U If' i.\r-',AlLrv 

OP051; ,1M, I I i,;vER 

o c o 
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16 J 7 

OYIllU ~:;j, I'~V=R 
08060 A AM,J I 'JV[j{ 

0911CSRE J,i\ INVER 
08070 TFLS-A~r:M,-A~ I NV[R 

09 In sru INVER 
oe080 TF JJ, I INveR 

09 I :Hi ::';~F ILt 24 INVER 
08C90SRB C JJ,N I i~IJ::R 

091 1.J(ILGt-' rc ?,l:iJ INVER 
08100 BE SRC INVER 

0915ULGT Il( .5,cro I WER 
08110 IF AM, AELM I ~~ VE R 

OY I",(It\[lM LC ,>,COOOO INVER 
08120 A AM,JJ INVER 

09 I (OA,.. LC :>,LOOOO INVER 
08130 A AM,K I i'lIJER 

0911'(ii:[l \J LC 5,OCO(lO INVER 
08140 lFLS-AMEB,-A~ INVER 

C91<:;'(,I.!, fC ~,cr(1nu INVER 
08150 FM -A~B,-AMEM II',V[R 

0'1"0[1, CC => ,(:0000 INVER 
08160 TF AN, AELM liWER 

O<!? 11J',"J LL 5,ccono INVER 
08170 AN,JJ INVER 

09nOI cc ~), (:11000 I NV[R 
08180 A AN,J INVER 

09;>.30 J ilL ~, (,OOliO INVER 
08190 FS -AN,-AI"EB I t,VER 

OY?11OJJ LC S, (:OU(JO INVER 
08200 A JJ,LGl I "-IVcR 

0925UK n: S,OGOUO INVER 
08210 B SR8 INVER 

lC'Clf'lf:R IC 1,0 1'IVER 
08220SRC TFM JJ,O INVER 

10l'2() IS 45 INVER 
08230SRD C JJ,N INVER 

1 () lJ.3 0 A l t: R ~ 1:5 A l [P INVER 
08240 P.E SRE I ~;VER 

1004CAZER ('C S,('OOOO INVER 
08250 TF AM,AELN I i'lVFR 

10O'>UL.;!\ 1:( 1,1 I r>.JVER 
09010 A AM,JJ II\VER 

10C60 [5 45 INVER 
09020 A AM,K INVER 

1007lJAl;f\R LSA U~ INVER 
09030 TFLS-A""EB,-.Apt INVER 

lCCHOAUr-. LC 5,00000 INVER 
09040 FM -A~fB,-AME"" INVER 

100YOj"!E~ [,C 1,0 INVER 
09C50 1F AN, AHN I NvfR 

IOIGO OS )1') I'~VER 

A AN, JJ Ir'JV[R 
II\V[R 

09060 
101111A~EM~ ()S" ~T~ 

A AN,J IN VLR 
I ,\jVER 

09010 
10120M![1>~ DC :" COG\.iO 

09080 FS -Af'..,-AMEe I i~VcR 
IOI30/'ER LC 1,(\ II\jVER 

JJ,LGT l\JlleR 
INvER 

090YO 
1014(: LS 45 

Irl~r~M[JP rs~ ~:t I :',IJER 



18 

10160AMH DC 5,00000 ["i'/:::R 

l0170AMESe DC 5,(10000 INVfR 

Hl1 eONREEl DC 2,00 INVER 

10190~ESSA OAe 23,THE MATRIX IS SINGULAR' INVER 

10200 DENDDE8UT INvER 

c 

LISTING OF ASSEMBLED SAMPLE PROGRAM Annex III 19 

~ 
't_j 

36UOU7200jeO~~002nl0U~004400012U02jt26ncn~9CO?'~250001ICOOC0260009000269 -0000 

260(095UO?~43IUOOUOCGlOO?6UUl14n0274?5GCOOOOOGI149COOI20GOeO -0001 

4100C0000000i6Icoconn~00160i~~7CCC-21hOj3H1JOC17160339lJ1GI7tO-l-0402-0462 -0002 

160ii7iUOOJbl~01734-{J~2216Ulh1P-U~lu4900S70UG000480000000000tO-I-0462-0522 -0003 

2511072004UC]~110COUOI004HCOOOGCC~C0490U4020CCCOI603411-0000*0-1-0522-0582 -0004 

26C3j760337333Uj3/~OC000110~j7600G-2230~6S7033763200095000CO*0-1-0582-0642 -0005 

26L.'54U 1 OUO'''')2~{J54() lU :S65 7 3£' COC-;,)OOU()\l2 6fd40flOOC9'1l26035 3EO 3'>3.HO-l-0642-0702 -0006 

26(J~4P2l).54 77 5~'03')3(0(JU0032()i4eKUOU(1021 U3S3d0337 311 0?53ECOO-l to-I-0702-0762 -0007 

2 I (J:"4 82033 7 j 11 O':'4F?OOU-116035 3(;OOO-116034El;<OOORR2603594C3589tO-l-0762-0822 -0008 

32C3S9Mooorn21055Q4n53731103~9400C-116n3S?MOOC-026C365003645tO-l-U822-0882 -0009 

32C365-00U0U?10365005373110i65000U-1160365-000-0260341t03650tO-l-0882-0942 -0010 

120341600n-226036550~4162403411U34064601C6BOI20026033Y60339ItO-I-0942-1002 -DOli 

/. 1 C 33 <}6 (J 3 4 1 1 1 603795- 1 037 490 3 7t 4 0 0 C C ~ t 0-1-1002-1038 -0012 

-3.~9C-3)~SKt 1-1-1033-1043 -0013 

21 C 51! 11 U5 j 1114 90096600000160341 I-QUOU?4 03!~ 1 1 () ~)j064 60 11 94C 1 :':COtO-l-l 044- 1104 -0014 

26 () ~ 3 96 U 3 3'i 1 ;~ 1 () j .5 <; 6 (I:) 4 1 I 16 G 3 7 9 5- 1 1 ~ 1 4 q \l :n 6 4 0 0 COO * 0-1-1104-1152 -0015 

-3~9C-353~t 1- 1- 11 47- 1 IS 7 - 00 16 

21 C 5411034 () 12 10341 103.3 76490 lUP COO()()u 10(1.111 I 1- 000024031j 11 C 34C 1 to-l-1 1=>8- 12 IS -0017 

46(J 112eo 12oUZ"034 1103657 32C CU'I 500U(J()26u3Ij 1600099260342 1 C 31j 11 *0-1-1218- 1278 -0018 

1 6 r.3 (95- 1 3 () 1 I~ 9 0::; 7640 GOO 0 t 0-1-1278-1302 -0019 

-Yi9/-'-34SKt 1-1-1297-1307 -0020 

2403421034n1460157201200260i3~6033b1210i3A60341121033e603416tO-I-1308-1368 -0021 

1603/~5-13114Y037n400000t l)-1-1368-1392 -0022 

-36~--338Ct 1-1-1387-1397 -0023 

33C36SNOOllOCI60379')-14334";037640CUf:Ut 0-1-1i98-1434 -0024 

-CC9fJ-)65-~ 1-1-1429-143Y -0025 

1 (; C3 ( <; 5- 1 4 ( .) 4 905 7 C 40 COO G t 0-1-1440-1464 -0026 

-36'-,--359/'t 1-1-1459-1469 -0027 

o 
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44014940365N4901536000001603795-151749U37640COOO* 

-359~-0098t 

0-1-1470-1518 -U02d 

1-1-1513-1523 -0029 

260342603421210341603401210342103376490130800CC0140359MCOORRtO-I-1524-1584 -0030 

470164401200340000000102390365900100340000000102490000COO(COtO-I-1584-1644 -0031 

2403426034114601680012004901740000004~0226H00000490273COOOOOtO-I-1644-1704 -0032 
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