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FAST MATRIX INVERSION FOR REAL NUMBERS

DECUS Program Library Write-up DECUS No. FOCAL8-151

ABSTRACT

This program will invert a matrix, up to size 17 x 17, of real numbers using modified Gauss-
Jordan methods. It is translated from DECUS No. 8-72 (Professor A. E. Sapega of Trinity
College in FORTRAN I1). If the error check is omitted sizeable errors will appear.
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1«75 ERASE
le 1l A IMFAST MATRIX INVERSION. SIZE OF MATRIX? "Ns !'"ENTFR FLEMFNTS.

le20i S LLAST=N*N :

Ledih FOE J=1,N3T 15F I=JsN,LAST-N+J3A ACI)
1«50 T IORIGINAL:™!:D &

lecZz DO 2

le 76 T IMINVERSE:"!3D 4

le5l D 2

le 200 T IMINVERSECINVERSE):"!3D 4

1.95 QUIT

7e”5 C INVFRT MATRIX
Pe 1M FOE J=1,5N3 DU 6

4efl5 C PRINT MATRIX
Ne 5 F Z=1,N3T %25"RUL "Z3S NC=03F I=Z,N,LAST-N+Z3D0) 5
de'fta T 11

Se10 T "™ "ZT7aG550C1)
5¢20 S NC=NC+153IF (NC-4)5.75T 135S NC=0
57% R

613 FOR I=15N3S ACLAST+I)=0

Ce20 S ACLAST+J)=1

6 3 CLEAR PIUCT ROV

6ol T (ACJI)I6e559.0115

650 F KP=J+NsN,>LAST+J3S ACKP)=ACKP)/ACJI)

6e 60 CALCULATE REMAINING ROWS.

670 FOR KR=1,N3D 7

€+80 C SHIFT ARRAY TO ELIMINATE LEADING UNIT UVECTOR.
6490 FOR I=1,LAST; S ACIY=ACI+N)

Teld I (KR=-J)7e455673

Tedfh S KP=J

750 S RW=AC(KR)

7+ 60 FOR Q=KR+N>N,LAST+KR3 S KP=XP+N; S ACOI=ACR)-RWU+ACKP)Y3D 8

10 TF (1E-5-FABSCACQ)))IE.255 A =@
.20 R '

“@.B1 T "FOR "2J?,'" INTERCHANGE PLEASE."!3QUIT
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FAST MATRIX INVERSION.

FNTER ELEMENTS.

:3 18 25 6

: 3 18 5 $5.98

st 4 26 8 38

s 4 22 29 7
NRIGINAL:

ROV = 1 = R.00600
LOW = 2 = 3.000600
POw = 3 = L.RUNCAA
ROIW = 4 = 4.06060000
FOR J= 2.60606808 INTERCHANGE
*
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FAST MATRIX INVERSIONe.
FNTER ELEMENTS.

tl/71 2172 2173 2174
2172 2173 2174 :1/5
21/3 2174 :21/5 :11/6
tl/74 2175 2176 21/
ORICGINAL:

ROW = 1 = 1.000000
HOW = 2 = 0.500000
How = 3 = (@.333333
HOW = 4 = (.257300
INVERSE:

BOW = 1 = 15.99904
BOWw = 2 =-119.9900
HOW = 3 = 239.9770
ROV = 4 =-139.9860

INVERSECINVERSE) ¢

ROW = 1 = @.9997@2
HOW = 2 = 0.499775
ROV = 3 = 0.333152
ROW = 4 = (3.249848

[H

I

inn

1l

I u

SIZE OF MATRIX?

B.0000C6
80000047
6300000
Q. I0BOBY

PLEASE-.

24

S5.0H00HGY
50073000
EeDAGBOE
9.A(GAR

SIZE OF MATRIX? 4

Pe5010GOR
e 333333
Pe 250000
Qe 2A0GQ

-119.9880

1199.880
2699.720
1679830

De499780
Pe 333167

« 249866
Pe199888

i u

1l

e 333333
250000
Ge 20000604
B.166667

239.9710

-2699. 7020

6479+ 320

=4199.570

Pe333158
Be249868
Be 199894
e 166578
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Ee 2ABDAM
5.980000
B« ADRAEG
Te IACOAG

De250000
GeRPODAAER
De 166667
Me 142857

-139.9610

1679.80¢

=4199.550

2799720

De 249855
0199390
De166578
Be 142783



Abbreviated Fast Matrix Inversion

hout error checki
forWit OXI_ 8 or FOCALglql

C:FOCAL=-11,TEST

1.5 ERASE
le1@ A IMFAST MATRIX INVERSIONe SIZE OF MATRIX? "N, !"ENTER ELEMENTES.

1.20 S LAST=N*N

1o FOR J=1LN3T !3F I=J,NL>LAST-N+J3A ACI)
1eS56 T I"URIGINAL:"™!S3D 4

1«60 DO 2

le7( T IMINVERSE:"!3D 4

186 DO 2

1«96 T I"INVERSECINVERSE):"!'5D 4

1.95 QUIT

1@ F J=15N3D 6

Le Gl F Z=15N3T 22, 1ROV "Z3S NC=03F I=Z,NsLA=-N+Z3D0 5
Ao TGV T 11

Se10 T "™ "ZT7e86550CI)
520 & NC=NC+153IF (NC-4)5.75T !3S NC=#
570 R

Cell F I=15N38 ACLA+IN=0

6e 20 S ACLA+I)=1

6450 F KP=J+N>N>LA+J3S ACKP)Y=ACKPY/ZACT)

6670 F KE=1,N3D 7

690 F I=1,LA3S ACI)=ACI+N)

710 I (KR=J)7e455¢73

Ted@ S KP=J3 S RW=A(KR)

Te 60 F Q=KR+N>N>LA+KR3; S KP=XP+N3S ACQ)=ACQ)-RU*ACKP)

NO ERROR CHECK; NO YES CHECK
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FAST MATRIX INVERSION.
ENTER FLEMENTS.
:3 18 25

SIZE OF

MATRIX? 4

= 5.401080

EOV = 1 = 3.A00000 = 8.000800 = 5.006000 =
POl = 2 = 3.000080 = §.000000 = 5.000000 =
BV = 3 = L.000P00 = 6.000000 = B.000000 =
KOV = 4 = 4600800 = 2.000000 = 9.00600600 =
INVELSES
BIW = 1 = 776.0000 =-708.0000 =-36.98840 =
RO = 2 =-102.6250 = 95.P00080 = 3.498460 =
POV = 3 =-361.3750 = 333.0000 = 12.99460 =
RV = 4 = 49.97910 =-49.98080 = (.000786 =
INVERSECINVERSE) 3 . : —

= —
ROW = £e69ASLH = T.174900 = 4.484220
ROY 2 = 2.690540 = 7174870 = 4.484210 =
ROW 3 = 6.053740 = 11.4;69@ = 11.42290 =
KOV @e331847 =-7.781730 = 2.886410 =

e

6. BACOBH

5980000

Be GBAGAE

T« 000006

1699370

=1.9991¢68

=6:9976G:50

~De AHL2S

5. 381080

12+ 16580

~0B.260863

LARGE
ERRORS
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FAST MATRIX INVERSION. SIZE OF MATRIX? 4
ENTRI ELFMENTS.

2171 21/2 3173 174

tl/2 21/3 21/4 :1/5

21/2 2174 3175 11/6

2174 2 1/5 2 1/G 2177

ORIGINAL:

EOW = 1 = 1.600000 = 0.500000 = @«333333 = 0.250000
BOW = 2 = @.500000 = #.33323233 = 0.250000 = 0.200000
ROW = 3 = P«333333 = @-25@@@0 = (6200000 - = (O.166667
HUW = 4 = 0.250000 = 0.200000 = 0.166667 = (.142857
INVEERSE:

ROV = 1 = 15.99900 =-119.9880 = 239.971% =-139.9810

o
N
=
I
Av}
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-119.9900 = 1199.880

i

-2699.760

1679800

ROW = 3 = 239.9770 =-2699.720 = 6£79.320 =-2199.55%
BOW = 4 =-139.9860 = 16792830 =-4199.570 = £799.720¢
N,
WWERSECINVERSE) @
1 = (01.999702 = 0.499780 = 3 Me 249855
2 = (e499775 = («333167 = @B.249868 =‘@-19989ﬂ
3 = 0333152 = M.249866 = (+199694 = (.166578 MOST
4 = (Je249848 = (.199888 = @.166578 Me 126278 ACCURATE

shesd: T
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