Some procedures in this Dook calil for the combutation of
calumn co-factors of matrices. A possibly More
computationally efficifent method of computing column
ceg=factars 15 11Tustrated and applied to the solutioen of

sysTems of eguations.

Glven a system of squations to be solved:

AX = R

i1 X2 X3 14 B

1 1 1 i = =1

i] -1 -1 -1 = 2

5 5 5 3 = -3

~ 2 =3 =4 -4 = 4
The objective 18 to fi1rst reduce The augmented matrii abouve
te tThe Torm:

b i ¥ A b
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X i ¥ X - a
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X X N 0
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s x — 0 0 N
Where ¥ denctes any numoer.
The reduction 15 carried out 1n  the wusual elimination
procedure. The following steps WIT1 result In the properly

reduced matrix:

sTEep 1: 2 * row 1 added to row 2
step 2: -3 ¥ row 1 added to row 3
step 3: 4 * row 1 added to row 4
The reduced matrix is:
1 1 1 1 =2
L -
2 1 1 Voo™ 10
2 2 ;,f"B 0
2 1 ~-"3 0 o
We now form a four-caomponant vector (GAMMA)  which 15

orthogonal to rows

2-4 of th

e reduced matrix above,



Starting with roWw 4, we exchange The fIirst Two fiements and
reverse the sign of the first {(or zecond} =2lemant:

GAMMA = Eoaad ¢ L v

where d,v are yet to te detearmined. Notlce that vector GAMMA
15 orthogonral To row 4 of the reduced matrix:

( GAMMA } * { row 4 ) = 0
£ =7 g U Vo) TEE 2 1 o G =0

To find the value of U, we set the dot product of vector
GAMMA and row 3 of the reduced matrix agual to Zevo:

{ GAMMA ) * ( row 3 }) = 0
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The vector GAMMA 15 now:
GAMMA = g e 2 - Vol
wiith component v yet to pDe determined. To Tind the value wof

¥, we sei the dot preduct of vector GAMMA and row 2 egual te
ZBro:

{ GAMMA ; *= { row 2 )

1]
[}

The vector GAMMA 15 therefore:

GAMMA = ko] £ =1 :



The compenents of vector GAMMA dJdiffer from  The solutian

vector of the systam of equatifons ta Wwithin a scale factor.
Thtis scale factor can be determined by reguiring Tthat scale
factor k times the dot proquct of vector GAMMA and row 1 of
the reduced matrix egual the right hand sfde of row 1:

k{ GAMMA * row 1 ) = -1

-
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Applying the scale factor k to the compenents of vector GAMMA

gives the solution vector to the system of equations whose
campoanents are:

AT = 3
X2 = -2
X3 = 1
x4 = -1

The components oF vector GAMMA are eguivalent to the coiumn
co-factors to Wwithin a scale fattor. For large problems, the
computatian of the GAMMA vector components as 11lustratad in
this 2xample may be faster then computing them by the column
ce-factor technigue.



