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Inverse method

Ex 1 :
- Solve the equations by matrix method,

x-2y+3z=5

dx +3y +4z=7

¥+y-z=-4,
1 -2 3 x 5]
n.HereA={4 3 4, X= r B=| 7
1 1 -1 z -4
.

1 -2 3




EX 2 X =-2,y=1,z=3,

=1(-3~-4)+4(3 -2)+1(-8 - 9)
=~74+4-17=-20=0.

2 A is nonssingular.

The next step consists in finding out the inversion of A.

Consider matrix B, whose elements are the cofactors of
the corresponding elements of |A|. Itis

& 8 1]
1 4 -3/
-17 8 11 |
-7 1 17
The transposeof By=| 8 —4 8 | which is = adj A.
Ll -3 11

1 ~7 1 17
/\"1 = —Z-l— 8 4 8
| 1 -3 11
720 1020 17720
=| -2/5 1/5 -2/5
-120 320 -11/20
Now X =A"1B

x| [ 720 _1p0 17220 5
o, |y |=| =26 15 =25 |x| 7
z L—l/ZO 320 -11/20 —4
722 17y
4 2075
0 5 2
T8
- "2'*"—-{-— = 1
5 5 3
2121 n
BT

Test for consistency and solve the equation

S8+ 3y +7z=4
33 +26y + 2z =9
7X 4+ 2y + 102 = 5,
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AX =l ’ | » 2 10 Z ’ < 1
I 5 3 7 | i : | :4
whered=| 3 26 210 X=) 41 BS) g
* 2534 | =y S
d !
f \ :% V4 ;
Now, |A | : 3426 2|
| - -y )
! : - . " \ 7(6 26 > 7Y
"\(2 60 — . 3(’3” ]4) +- /( y ~ LD /)
— 1280 - 48 — 1232 = 0.

. A is singular and hence A~! does not exist. e
Hence the given system has no solution or infinite
solution according as (adj A)B = 0 or (adj A)B = 0.

We now find adj. A.
Consider matrix B; whose elements are the cofactors of
the corresponding elements of |A|. Itis

[ 260-4 —(30-14) 6-7x26 |
B=| ~(30-14) 50-49  —(10-21)
6-26x7 —(10-21) (26 x5-9)
[ 256 —16 -176
=|- -16. 1 11
-176 11 121
256, " =i 17
~adjA=B'=| -16 1 13
- -176 11 121
el 256 e Nas L
(@djA)B=| -16 1 111|9
(=176 My 2214 5
(1024144830 |7 g
=l —64+9+55 01}=0.




Hence the system is consistent and it has infinite
solutions.

Assuming z = &, the first two equations reduce to
5x+3y=4-7k
3x+26y=9-2k

which can be written in matrix form as

5 3ifx] N3
{3 .‘?.6”31 {9 3]01'(‘}( D

5 3] . Ix - 7k

3 26?““[&}"“"0"{3 ;ﬂ

. 15 31 '

M:h 26 | =5%26-9=130-9 =121 (#0).

~. Cis non-singular and hence ¢! exists.

L % o o Bk 2 - ” ' 2

Now, the cofactor matrix C, of the elements of C is
126 -3] . [26 -3}

| k
so that (adj ) = ;r“; 2]
1 : 1 [26 -2
Cl=——(ad o |
To s o 20| -3 5|
§ - ‘1. ‘*‘
Hence X =C1p = 1| 26 =3[ 4-7k]
121 -3 5}{9 2% |
».
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