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DISCLAIMER 

Although each program haa been tested by its contributor, no 
warranty, express or impUed, 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 ~e contributor or 1620 USEFS 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.) 

Program No. ___________ _ Da~ ____________ __ 

Program Name: ________________________________________________________ __ 

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

2. Does the program !!2. what the abstract says? 
Comment 

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

4. Are the Operating Instructions Wlderstandable and in sufficient detaU? 
Comment 
Are the Sense Switch options adequately described (if applicable)? 
Are the mnemonic labels identified or sufficiently understandable? 
Comment 

5. 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 o " User Group Code ____________ _ 

THIS REVIEW FORM IS PART OF THE 1620 USER GROUP ORGANIZATION'S PROGRAM 
REVIEW AND EVALUATION PROCEDURE. NONMEMBERS ARE C6RDIA~LY INVITED 
TO PARTICIPATE rn THIS EVALUATION. i 
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Simultaneous Equation Solution and Matrix Inversion With 
Complex Values 

Author: G. S. Haralampu 
New England Electric System 
441 stuart St. 
Boston, Mass. 

Modifications or revisions to this program, as they occur, 
will be announced in the appropriate Cataloq of Programs 
for IB~ 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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Revised - NOYaber 1964 

PROORAM No. 14 AND 7014 - ~ OOLAND ELECTRI C SISTElf 

~~ Simultaneous Equation Solution am Matrix lorersion with C~l.ex Values 

Written 0/: G. S. HaralalllpU, Nev Er!glam Electric S",t. 

Scope: The prograa has been vr1ttal fer the solution of a JIU1.JmIt or f11'teen 
equations with fifteen unknoWlS for the basic 1620, with the coeff1e1enta, 
unknowns, md comtanta being coaplu nUillbera. The .. trix iJlftl'8ion athod 
is used for the solution of tba sillDltueo1l8 equations. (Iote. A 2S x 2; 
matrix is allowed on the 1010 ccapater). ' 

Machine Config1!"ation: 201 l.62O with a 1622 card Nadir and punch, or 
BoI 7010 collpUter 

Reference: "Nw.rical Mathe_tical J.nal1818- by ScarboroUCb, Fourth Edition, Page 540. 

~: A 4 x 4 matrix requires 20 aecorda tor aolat101l. A 16 x 16 _trtx requirea l2 
minutes for solution, on the 1620. Tbe speed on tb8 1010 i. approxiatelT 
12 ti.s faster thlll the 1620. 

Analysis: 

c 

Ass~ the fou.c.1ug 4 x 4 .. trlx ia to be ilmtrtech 

Zn ~2 Z13 ~ 

Z21 Z22 Z23 Z'24 
All the Z's are co1lp1_ a.bIrra. 

Z31 Z32 Z33 Z)4 

Z41 Z42 Z43 Z44 

The follOldDg _thocl _ .... 

A. Place the ffrat 001_ ot a UII1t _tr:lx, equal to the si •• of 
the .un _trix, to the r1cht ot the aiD _trlz. Th1a 18 
sbaml bel_I 

Mn llatr:lx l1nt Co~ of. UD1t llatrlx 

Zu. ~2 zt3 ZU& 1 

~l ~2 Z23 ~ 0 

Z31 Z32 Z33 Z34 0 

Z41 Z42 Z43 Z44 0 

B. BT •• theact.ical MDipalat1on, obe)'iDg all. tile rd •• of llatrix 
handling or r01lll and co11111D8, cmta1D tbe firet collJlllll or the unit 
_trix at the lett of the .un _trix. nn. will be: 

() 
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Firat Col ... of Inter.ed1ate Values 
the Unit llatr:lx of the Main Matrix 

1 Il2 II) I14 115 

0 I22 12) 124 Y25 

0 I32 I)) 134 135 

0 I42 Ill) 144 145 

C. Shift the t.nter.diate values of the matrix to the left by one colUllln 
and place the second co1Ul111l of the unit _trix to the right. 

Main Matrix ~ccmd Co1uan of the Unit Matr:;, 

In 112 11) 114 0 

121 122 123 I2ll 1 

Y3~ 1)2 1)3 Y)4 0 

141 142 143 Y44 0 

D. Repeat "B" until we ~ I 

Secoad Colwm ot Secoad IDtel'Md1ate Values 
the Um t llatrix of the Main Matrix 

0 112 113 114 Y15 

1 122 123 Y24 Y25 

0 132 1)3 IJh Y35 

0 142 Ill) I4h 145 

E. Repeat. p .. te B aDd C tmtil the _t.r1.x III&Il1pulation has been done for f..!;t 

four co~ of the ua:l.t _tris. Then t.he values lett 1n position 

112 11) Ill. I1S 

122 123 124 I2S 

132 13) I34 I)S 

142 14) Y4h 145 
OOIIIp03e the 1merted _trix. 

c-~ 
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F _ Onc.e the matrix is inverted, the unknowns can be found by matrix multi
plication. AssUJlle the given equations to be solved are in the form of 

[zJ x [I] [E] Equation 1 

WMre each bracketed sYlllbol represents a matnx. Solving for the I IS 

we have: 

[1J [ yJ x ~J Equation 2 

where the y .. trtx is the inverse of the Z lUtrix. 

G. It the equations to be solTed are as shown below, 

ZUll + Z1212 + Zl)I) + Z1414 • E1 

Z211l + Z2212 + Z23I ) + Z24I 4 • E2 

Z)lI1 + Z32I2 + Z)3I 3 + Z34I 4 • E3 

Z41I1 +Z42I2 + Z4)I) + Z4414 • E4 

then Equation 1 expanded is as follows: 

~ 
zt2 Zl) 

Ex 
Z2l Z22 ~) 

Z)l Z32 Z)3 Z)4 

Z41 Z42 Z4) Z44 

and Equation 2 ls: 

~~ . [ 
Y12 Y1) 

Y2l Y22 12) 

Y)l Y32 Y)3 

Y41 Y42 Y43 

~~ 
1 Y2 

x 

Y) 

Y44 

~~l ~I 
I 

:~I 

1 E2 

E) 

E4 

Upon completing the matrix mu1tiplation, the unknown I's are: 

II • YUEI + Y12E2 + Y13E3 + Y14E4 

12 • Y21El + Y22E2 + Y2)E3 + Y24E4 

13 .. Y3lEl + Y32E2 + Y)3E3 + Y34E4 

14 ~ Y4lEl + Y42E2 + Y43E3 + Y44E4 

o 

First Card: 

o 
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~~ 

INPUT DATA FOR THE 1620 OR THE 7010 

Title of job with a minus sign in colWKn 72. This will skip to a new 
page on the 407 far each sep .. ate s>lution. 

Secorxi Card: (Right jus tified in the rirst five co1~). The mlilber or equations 
to be sol .... d. (Fixed point) 

Subsequent Cards: (F1o.ti~ point) The rf'al part or the coerric:l.ent is entered in the 
first ten colUlllls, and the ~ginary part in the neltt ten columns. 
For e:uaple, for a three equat1. on solution, the input i •• 

Last Card: 

Zll 

Z2l 

Z3l 

Z12 

Z22 

Z32 

~3 

Z23 

Z33 

and 12 cards are required. 

E:L 

E2 

E) 

(Filted point; right jUllltified in the first five co1-.na) 

a) The Talue 1 if another cu. is to follow, and a 9999 if this was the 
last cas •• 

~ 
See e~ples in the Appendilt. 

LIMITATIONS 

1) Largest lIIatrill: handled is a 15 It 15 for the 1620, and 25 It 2S for the 7010. 

2) No aeroes allowd. in the IUin dillgoDU.. 

3) If a larger than a 15 It 15 on the 1620 (or a 25 It 25 on the 7010) is atteapted 
to be read in, the coaputer will not solTe that case bitt will print message saying 
so, am then proceed to the next c .... 

; 
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FOR THE 7010 ONLY 

Place the fo llawing card wad of the input data, 

( ColUJllllS 6-10) MONU 

(Colu.ns 16-28) EXEQ HARA,MJB 

A Matrix InYersion SubroutiDB hu also been written for thB 7010. 
To make use of this subroutine do the followings 

A. In your llai.n pr~r .. include the stat.81.ts: 

1. DIMENSION R(25,26), X (25,26) 

2. COMMON R,X,K 

3. Read K or set K to equal size of _trix to be soIYed. 

4. CALL MATINV(R,X,K) 

B. In front of the input, include the fo11owing card before the -MClIN 
EXEQ It card of your Jrograa: 

(ColUlllllS 16-26) CALL MATINV 

c 
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OPERATING INSTRUCTIONS 

1) Clear Memory 

2) Load Object progrB in cOlllputer with the input for all the cases to be solved. 

3) When soluti on is cOIIpleted for an the cases, the 1620 will PAUSE, ani the 
7010 will EXIT. 

F; 
~j (J 
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INDEX TO THE APPENDIX 

Aopendix I - Input and outpu.t fro. the 1620 

Appendix II - Fortran listing for the 1620 

Apoendix III- Output fro. the 7010 

Appemix IV - Fartna listing for the 7010 

Appemilt V - Fortran l1at1.Qg tor the •• tru :il!YersioD lubrout1.ne for tta 7010 

Appendix VI - Fortr_ Jll'Clgna lieU .. ao1YiDg IlillUltaneow equatiOlUl, uaiDg the 
_tria illftnion nbrOQtu.. This ... wr1.ttea to test tM MATIIIV 
subroutine. 

o 

INPUT DATA 

APPENDIX I 

iHi's'-IS- A 4X4 MATRIX 

4 
0.071 
-8.023 
8.148 

.363 
-4.031 
4.856 

__ ~_~!.>,~~_,_ 6-!l_?~ _____ _ 
1.000 0.0 
!04Z ~,236 
3.217 7.50\ 
:-:~.;3J I" _ -?~_~t3_ 
.665 2.632 
1.000 0.0 

<l 

-1.452 -5.087 --------- -

_-9.5~~ _::.~.!.~~6._ 
8.050 4.390 

__ tQ.~7 _ ~_2 .J ~5'_ 
t.oo 0.0 
.097 .564 
-8.101 -4.564 
8.105 4.718 

- 8.715" -- - -7.022 - --

1.00 0.0 ---- - '1-- , -- ---- , 

THIS 1s A 3X3 MATRIX 
3 

.0582 .168 
---.-0---- ' -~OO"96 

.0 -.000465 
--~5e--' -.00502"" 

0.0 -~.~0~0~19~6~ ____ __ 
• oW --. 168 
0.0 -.00196 

---=;rio'2--- .0000687 
0.0 -.000465 

--6;o-----:..ijol96----
.0582 .168 
-.1102 .0000687 

9999 ______ 8~ _~ • __ 

---------------,-------

--------------------- --- -------- -

----------_._,._._-- ---

o 
. 
" 
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APPENDIX n 

07070 C PROGRAM NUMBER 14**NOV 1,1964 
~7070 C SIMULTANEOUS EQUATION SOLUTJON USING MATRIX INVERSION METHOD 
~7070 C COMPLEX NUMBERS ARE USED 
~7070 C WRITTEN BY G.S.HARALAMPU - NEW ENGLAND ELECTRIC SYSTEM 
~7070 C SIZE IS LIMITED TO A 15X15 MATRIX 
~7070 0 IMENS I ON R( 15, 16) ,XC15, 16) ,ER( 15),E I (15), TR( 15), T 1(15) 
~1070 1000 FORMAT(IS) 
~7092 1001 FORHAT(2F10.4,215) 
~7130 1002 FORHAT (/46H THE INVERTED MATRIX ELEMENTS ARE AS FOLLOWS) 
~1252 1003 FORHAT(1146H THE SIMULTANEOUS EQUATION SOLUTIONS FOLLOW ) 
~7384 1004 FORHAT(48HHATRIX LARGER THAN 15X15.NEXT CASE TO BE SOLVED.) 
~7504 1005 FORHAT(30H REAL I MAG . ROW COL) 
~7588 1006 FORHAT(27H REAL I HAG ELEMENT) 
~7666 1007 FORHAT(42H AN ELEMENT ON THE HAIN DIAGONAL IS ZERO) 
~7774 1008 FORMAT(49H ' 
~7896 1009 FORHAT(36X,3SX,lH-) 
07936 55 READ 1008 
07948 C READ IN THE SIZE OF THE MATRIX 
~7948 READ 1000,K 
~79i2 IF(K-t6)103,101,101 
~8040 103 00 50 Ja l,K 
08052 00 30 J ~ 1, K 
08064 30 READ 1001, R(I,J},X(I,J) 
n8256 50 READ 1001, ER(I},EI(I) 
~8376 C READ IN THE LAST CODE CARD. 1 FOR MORE CASES TO FOLLOW, AND 9999 
08376 C FOR THE LAST CASE 
~8376 READ lOOO,NCOOE 
~8400 KX - K + 1 
~8436 DO 33 I. " K 
08448 00 48 La l,K 
08460 R(L, KX) • 0.0 
08544 48 X(L, KX) - 0.0 
08664 R(I,KX).'.0 
08748 IY - 1 
08772 IF(R(L,1})34,31,34 
08852 31 IF(X(I,1»34,100,34 
~8932 34 Tl-R(I,1)*R(I .. 1)+X(I,O*X(I,O 
09112 TlR-R( 1,1) 
09160 T.1 x.x (I , n 
09208 DO 35 J.l KX 
09220 WR.(R(I,JJ*T1R+X(I,J)*T1X)/Tl 
09436 WI.(X( I ,J)*nR-R( I ,J)*T1X)ITt 
09664 R(I, J) • WR 
09748 35 X(I, J) • WI 
09868 IX .0 
09892 I Y • 2 
09916 IF(I-K)37,38,37 
09984 38 MX.I-l 
f0020 MY.l 
foo44 GO TO 39 
T0052 37 MY - I + 1 
T0088 MX .. K 
f0112 39 DO 40 L - MY, MX 
10124 IX ~ IX +1 

·0 c 

10 
f0160 
T0208 
T0256 
T0268 
T0484 
T0688 
f0844 
fl072 
fl096 
T1164 
fl244 
T1256 
T1268 
fl304 
fl448 

Tl ... R(L, 1) 
T2 a X(L, 1) 
00 40 J ... l,KX 
WR ~ R(I, J)*Tl - X(I, J}*T2 
WI ~ R(I, J)*T2 + X(I, J)*Tl 
R(L, J) .. R(L,J) - WR 

40 X(L,J}.X(L,J)-WI 
IY .. 3 
I F( 1-1)45,44,45 

45 I F( (K~l )-1 X138,44,38 
44 DO 46 L • 1, K 

. 00 46 J - 1, K 
NU .. J + 1 
R(L,J)-R(L,NU) 

46 X(L, J) - X(L, NU} 
33 CONTINUE 

DO 53 1-1,K 
TR{ I. )-0.0 
TI (I ).0.0 
DO 53 J.',K 
Tl-R ( I , J J*ER (J) -X ( I , J) *E I (J) 
T2-X(I,J}*ER(J)+R(I,J}*EI(J) 
Til ( I )-TR( I )+T1 

53 TI(I).TI(I)+T2 
PUNCH 1009 
PUNCH 1008 
PUNCH 1002 
PUNCH 1005 

f1664 
1700 

T1712 
T1760 
fl808 
fl820 
f2084 
f2336 
f2"20 
T2576 
T2588 
T2600 
T2612 
T2624 
T2636 
f2648 
T2900 
12912 
T2924 
12936 
f3068 
T.3136 
T3148 
13160 
T3172 
t3180 

00 491'.',K 
DO 49 J .. 1, K 

49 PUNCH 1001, R(I,J},X(I,J),I,J 
PUNCH 1003 -. 

f
3192 
3204 
3216 

1 .. 3288 
3360 

13381t 
T3392 

PUNCH 1.006 
DO 2011.I,K 

201 PUNCH .. 1001, TR(t),TI(I),1 
202 IF(NCODE~lH02,55,102 
102 PAUSE 

PAUSE 
100 PRI NT 1007 

GO TO 202 
101 PR I NT 100lt 

. DO 2000.1 .. 1,K 
DO 2001 J.l,K 

2001 REAO_l001;W,Z 
2000 READ .tool,W,Z 

READ lOOO,NCODE 
GO TO 202 
END 

T9979 COS 
T9949 ATANF 
f9909 LOGF 
T9869 SIGNF 

f9939 EXP 
.. 9899 SQRT 
T9859 ABS 

T9999 SIN 

1
9969 COSF 
9929 EXPF 
9889 SQRTF 
.9849 ABSF 

f9989 SINF 
9959 AUN 

f9919 LOG 
,9879 SIGN 
9839 R T7449 

o 
.. 

... 
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, , 
1Z439 x TS049 

T4739 TR T4S99 
T4429 TOOl T4419 T002 
T4389 TooS f,4319 J006 
T4349 T009 14J39 BoSS 
T4309 DoD 14299 Gl03 
T4269 J' r4259 80JQ 
T4229 KX 142'9 looT 
T4189 L 14119 10000000" 
14149 Go34 14139 IOJl 
f4l09 Got llt099 1·IR. 

J.
4069 WIt ._ tliOS9 1102 
4029 DooG 1-'19 Ioo! 

T3989 MX "3919 MY-. 
f3949T2 J939 IooJ 
T3909 1S0't6 TJIgg IIU 
T3869 11201 TJ8S9 11202 
T3829 tOOl f,38t9 w 
LOAD-SUBROUTINES 

TS039 ER T4I99 
T4S89 TI 1~9 
tlt't09 T003 
J4369 t001 
'4J29 K-
):4289 B10l 
t42'9 J 
14209 11033 

14169 ToOQooooIl 
.4129 1100 l:' f.U-
~9 w.t 
- ,11037 
Is'" "JI 

IJ929 "" 
JII9 I15J 

tJ"'9 1102 
IJI09 Z 

~. 

f4889 E' 14749 
14439 fooo 
T4399 T004 
T4J59 to08 
14J'9 11015 
tJt2~9 IIoSQ 
"'239 ICODE 
14199 11048 
14.1.59 IY-

II'41~~ i:.35 . 39 U .. 
J,,,1038 
J9591Mo 
·.J919 ~ 
JlJ9 .... 9 

.J139 tooo 

,,.. 
flnpENflIX III ------

OUTPUT 

THIS A ~X~ MATRIX 

THE INVERTED MATRIX ELEMENTS ARE AS .FOLLOWS 
REAL IM.G ROW COL 
-.1862 . 1.0951 1 1 
-.0085 .01~1 1 2 
-.0~4) .1282 1 3 

.2154 -1.2Z56 1 4 

.2296 -1.2040 2 1 

.0291 -.09)5 2 2 
-.0062 .0))1 2 3 
-.1611 1.1311 2 4 

.2111 -1.lS1) ) 1 
-.0010 -.0049 1 2 
-.00S6 .0)~9 1 ) 
-.1)16 1.06'2 1 4 

.0)21 -.0125 4 1 

.0191 -.0119 4 2 

.0054 -.0046 4 ) 

.0115 .0)19 4 4 

THE SI~LTANEOUS EQUATION SOLUTIONS FOLLOW 
REAL IMAG ELEMENT 
-.01)1 .0129 1 
.oa,a -.1))) 2 
.0614 -.0111 3 
.0714 -.12~1 4 

o .~ 

.. 



13 A DP"'tl"'l X III -----
:'lJ;'FUT 

THIS IS A 3X3 MATRIX 

THE INVERTEU M_TRIX ElEMENT~ ARE AS fOLLOWS 
REAL IMAG ROW COL 

1.8417 -5.3149 1 1 
.0385 -.0488 1 2 
.0096 -.0119 1 3 
.0385 -.0488 2 1 

1.8422 -5.3153 2 2 
.0385 -.0488 2 3 
.0096 -.0119 3 1 
.0385 -.0488 3 2 

1.8417 -5.3149 3 3 

THE SIMULTANEOUS EQUATION SOLUTIONS FOLLOW 
REAL IMAG ELEMENT 

.0148 -.3108 1 
-.2049 .5882 2 
-.2063 .5904 3 

c o 

,u A?D:::N:)IX IV ----

C PROGRAM NUMBER 1~**MAV 1.196~ 

C SIMULTANEOUS EQUATION SOLUTION USING MATRiX INVERSION METHOD 
C COMPLEX NUMBERS ARE USED 
C WRITTEN Bv G.S.HARALAMPU - NEW ENGLAND ELECTRIC SVSTEM 
C SIZE IS LIMITED TO A 25X25 MATRIX 

DIMENSION R(25.26).X(2S.26).ER(25).EI(2S).TR(2S).TI(25) 
1000 FORMAT ( 15) 
1001 FORMAT(2FI0.~.215) 
1002 FORMAT (/~6H THE INVERTED MATRIX ELEMENTS ARE AS FOLLOWS) 
1003 FORMAT(///46H THE SIMULTANEOUS EQUATION SOLUTIONS FOLLOW) 
1004 FORMAT(67H THIS MATRIX IS GREATER THAN 25X25. THE NEXT CASE WILL 

I BE SOLVED.) 
1005 FORMAT(30H REAL IMAG ROW COL) 
1 006 F~A T ( 27H REAL I NAG ELEMENT) 
1007 FORMAT(~2H AN ELEMENT ON THE MAIN DIAGONAL IS ZERO) 
1008 FORMATCIX.S2H 
3000 FORMAT(IHl) 

55 READ(1.1008) 
C READ IN THE SIZE OF THE MATRIX 

READ ( 1.1000) K 
IF(K.GT.25tGO TO 101 
00 50 I-I.K 
DO 30 .J - I. K 

30 READC1.I001) R(I • .J).XCI • .J) 
50 READ CI.IOOI) ER(II.EI(I) 

C READ I N THE LAST CODE CARD. 1 FOR IIIORE CASES TO FOLLOW. AND 9999 
C prQR THE LAST CASE 

READCt.tOOO, NCOOE 
KX • K + I 
00 33 I - 1. K 
DO ~8 L-I.1i: 
RCL. KX) - 0.0 

~8 X(L. KX) • 0.0 
RC I.KX )-1.0 
IY • 1 
III' fR C 1.1 ,.NE.O.O tGO TO ~ 
'P'CXCI.I).EQ.O.O)GO TO 100 

34 TI-RCI.l)eACI.I)+XCI.I)*XCI.I) 
TIR-RCI.I, 
TIX-XCl.I) 
oa 35 .J- •• leX 
WR_CRel • .J.*TIR+XCI,.J)*TIX)/TI 
WI-(xel.~).T1R-RCI • .J)*TIX)/TI 
Rn • .J) - WR 

35 X e I. .J) • W I 
Ix -0 
IV • 2 
.P'CI.NE.K)GO TO 37 

38 MX-I-l 
NY-I 
GO TO 39 

37 MY • I + 
MX • K 

39 DO ~O L • MY. 
IX • IX +1 
Tl - RCL. 1 ) 
T2 - xeL. I ) 

NX 

o 
! 
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DO 40 ,Jal,I(X 
WR .. RCI, ,J)*Tl - XCI. ,J)*T2 
WI = RCI, ,J)*T2 + XCI, ,J)*Tl 
RCL, J) ~ RCL. J) - WR 

40 XCL.J'.XCL,,J)-WI 
IV • 3 
I~CI.EQ.l)GO TO 44 
IFCCI(-I).NE.IX)GO TO 38 

44 DO 46 L - I, I( 
DO 46 ,J - I, I( 
NU - ,J + 1 
RCL,,J)-RCL.NUI 

46 XCL. ,J) - XCL. NU) 

33 CONTINU£ 
00 53 1-1,1( 
TACI)-O.O 
TICI)-O.O 
DO 53 ,J-I,ee 
TI-RCI.,J)*ERC,JI-XCI.,J)*EICJI 
T2-XCI,,J)*EAC,JI+RCI.,JI*~ICJI 

TRC I I-TAC 11+T1 
53 TICI)-TICI)+T2 

WAITEC3.3000) 
WRI TE C3.1008) 
WAITEC3.1002) 
WRI TE C3.1 005 I 
DO 49 I-l.ee 
DO 49 ,J - 1. I( 

49 WAITEC3.100II RCI,,JI.XCI.,JI.I.,J 
WAITEC3.I003) 
WAITEC3.I0061 
DO 201 I-I.ee 

201 WAITEC3.10011 TRC11.TICII.1 
202 I~CNCODE.EQ.l)GO TO 55 
102 CALL EXIT 
100 WRITEC3.1007) 

GO TO 202 
101 WRITEC3.1004) 

DO 2000 I-hee 
DO 2001 ,J-I,ee 

2001 ~AD Cl.IOOI) w.Z 
2000 READ CI.l001) W.Z 

READ C 1 • 1000) NeOIE 
GO TO 202 
END 

o 

JIo 
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fORTRAN LISTING 1410-fO-910 

01007 

00048 

00034 

00035 

00038 

SUBROUTINEMATINV 
DIMENSIONAI15.2b),BI25,2bl 
COMMONA.8,M 
FORMATI42H AN ELEMENT ON THE MAIN DIACONAL IS lEROt 
KXaM+1 
00311-1, M 
o048L-1,M 
ACL.KX)=O.O 
8(L,KXI-0.0 
ACI,KXl a 1.U 
IY-l 
'FIAII,ll.NE.0.OIGOTOl4 
IFIBCI,lJ.EQ.0.OtGOT0100 
T1-AII,IJeA,.,11+81I,ll·8(',11 
HR-" I, It 
nX-8t.,11 
oO)~J-l,KX 
WRa(AIl,JteTlR+B(I.J)eTlXI/Tl 
WI=(B(l,Jt.T1R-ACI,J)eTIXt/T1 
A(I,J)=WR 
8l1.Jt=Wl 
IX:O 
n-2 
IFII.NE.MICOTOlI 
MX-I-1 
MY-I 
GOTO]9 

00037 MY=I+l 
MX-M 

000)9 0040L-MY.MX 
1X-1X+1 
n-AIL,it 
TZaBCl,it 
o040J-I,KX 
WRaACI,Jt eTl-ael.J)*T2 
WlaAII,J)*T2+al',J.*TI 
ACL,JI-AIL,JI-WR 

00040 BCL.J)-BIL.J)-WI 
n-] 
IFII.EQ.1tGOT044 
IFCCM-l).NE.IXIGOT018 

00044 o046l-1.M 
D046J-I,M 
NUaJ+l 
AIL,JI-.eL,NUI 

00046 8CL,JI-8CL,NUt 
00013 CONTINUE 

RETURN 
00100 WRlfEel,lOOl1 

STOP 
END 

o 
}, 
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01000 
01001 
01002 
01003 
01004 
01005 
01006 
01007 
01008 
03000 
00055 
C 

00030 
00050 
C 
C 

00053 

00049 

00201 
00202 
00102 
00100 

00101 

• 

II ~~ 

FORTRA~ LISTI~G 1410-FO-910 
DIMENSIONRfl5,loJ,XCZ5,Z6J.ERl2SJ,EI(lSJ,TRlZSJ,TIC2SJ 
CQMMONR,X,K 
FoaMA" 1St 
FDRMATClFI0.4,lI5t 
FORMATC 140H THE INYERTED MATRIX ELEMENTS ARE AS FOLLOWS. 
FORMAT~III~6H THE SIMULTANEOUS EUUATION SOLUT10~S FOllOW t 
FORMATeoJH THIS MATRIX IS GREATER THAN 25X25. THE NEXT CASE WILL BE SOLVED. 
FORMATe30H REAL IMAG ROW COLI 
FDRMAT(21~ REAL IMAG ELENtNT. 
FOR .. ATC42H AN ElEMEN10N THE .. alN DIAGONAL IS lEMO. 
FORMAT'IX.52H . 
FOAMA" 1Hl t 
REAO.l,looa. 
READ IN THE SllE OF THE MATMIX 
READC1,10001K 
IF(K.GT.25)GOTOI01 
00501-1.K 
D030J-l,K 
READC1,1001t~CI,J),Xel,J. 
READII.1001t£RCII.Elel) 
READ IN THE LAST COOE.CARD. 1 FOR MORE CASES TO FOllOW. AND 9999 
FOR THE LAST CASE 
READel,IOOO.NeDDE 
CALLMATINV 
00511-1,K 
TRllt·O.O 
TIC It-O.O 
DOSJJ-I,K 
TI-Rtl,JteERIJI-XCI,j)eEICJI 
TZ-XCI,JleERCJI+RII,JI-EICJI 
TIU I )-'ftll t+T1 
Tlllt-TlCI)+U 
WRIlECJ.JOOOI 
"'''TEU,IOOa) 
WRIlEU.1002 ) 
WRITEU.1005t 
00491-1.K 
D049J-l.K 
WRITEtJ.I001.R'I,J),XII,J),I.J 
WIt, ftC ),10011 
wanECJ,1006) 
oo201l-1,K 
WRITE'J,lOOlITRI.),TICI),1 
IFlNCOOE.EQ.llGOT055 
CALlEIiT 
wallEU,100H 
G010202 
wUlEU.1001t1 
GOT0102 
ENO 

c ~ 
~} 

I~ 
2!!1!!!.!...: CAS!': 1 

THIe; Ie; A 4X4 ".ATPIX 

THE INvERTED MATRIX ELEMENTS AME AS FOLLOWS 
REAL IMAG ROW COL 

-.1862 1.0951 1 1 
-.0085 .0151 1 2 
-.0343 .1282 3 

.2154 -1.2256 4 

.2296 -1.2040 ~ ·1 

.0297 -.0935 2 2 
-.0062 .0331 2 :3 
-.1673 1.1311 2 4 

.2177 -101513 3 1 
-.0080 -.0049 3 2 
-.0056 .0339 3 3 
-.1386 1.0672 3 4 

.0327 -.0725 4 1 

.0197 -.0779 4 2 

.nOS4 ~.O046 4 :"4 

.0175 .0319 4 4 

THE SIMULTANEOUS EQUATION SOLUTIONS FOLLOW 
REAL IMAG ELEMENT 

-.0137 .0129 1 
.0858 -.1333 2 
.0654 
.1')754 

-.0551 
-.1231 

3 
4 

c) 
! 

t , 



o o 

IV/If OIlTPUT _ CASE 2 

THIS IS A 3X3 MATRIX 

THE INV~RTED M4TRIX ~LEM~NTS A~~ A~ ~OLLOW5 
REAL IMAG ROW COL 

1.8417 -5.3149 
.0385 -.n488 
.0096 -.0119 
.n385 -.0.88 

1.8422 -5.3153 
.0385 -.0488 
.0096 -.011 q 

.0385 -.0488 
1.8417 -5.3149 

1 
1 
2 
2 
2 
3 
3 
3 

1 
~ 

3 
1 
2 
.J 
1 
~ 

3 

THE SIMULTANEOUS E~UAT(ON SOLUT IONS FULL.OW 
REAL (MAG ELEMENT 

.0748 -.3108 1 
-.2049 .5882 2 
-.2063 .590. 3 

o \. 

\ 
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COMPU1ER 
1ECHNOlOG'{ 


