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Solving system of linear equations in two, Three variables using inverse of a matrix
Example:1

Solve the system of equations
2x+ 35y=1

Ix+2yvy="17
Answer:

T'he system of equations can be written in the form AX = B, where

o]} o]

Now, |A| =—11# 0, Hence, A is nonsingular matrix and so has a unique solutior

Note tha Al L2 =3
Note that = ﬁ—S P
; g
Therefore X=A”B=-i 2 | e
11{-3 2 ||7

Hence
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Example:2
Solve the following system of equations by matrix method.
3x—-2y+3z=8
2x+y—z=1
dx—-3y+2z=4
Answer:

The system of equations can be written in the form AX = B, where

3 -2 3 X 8
A=[2 1 -1|,X=|y|andB=|1

4 =5 2 z 4
We see that

|lal =3 @-3)+2(4+2)+3 (c6-9=—1720

Hence. A 1s nonsingular and so 1ts inverse exists. Now

An = A'u:—& A13=—10
A_,1=—5, An=—6, A23=l

AJI =-1, A32=9'- A33=7
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i -1 -5 -1
Therefore Al = e -8 -6 9
-10 1 7
] -1 -5 —-1|18
So X=A" =-l—7 -8 -6 9 1
-10 1 7 4
X -17 1
e ) (—_— T
17
z =51 3
x=1,y=2andz=3.

Hence



Example:3
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-4 4 41 -1 1
Determine the product -7 1 31||1 -2 -—2| anduse itto solve the system of equations

5 -8 -1f|2 1 3
X-y+2=4,X-2y-22=9,2x+y+3z=1
Answer:
4 4 4N 11
-7 1 31 -2 -2
5 -3 -1{|2 3

4+4+8 4-8+4 4-8+12
=|-7+146 7-243 -7-2+9
-3-2 -546-1 5+6-3

800 100
=10 B 0]=8|0 1 O|=8I
008 001

1—4 4 4|11 -1 1
=> -g-?l 3111 =2 =2|=]
S -3 -1]|2 1 3
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2 ) 3 5 =3 -1
Given system of equation can be written in matrix form as
AX=B=X=A"B, (1)
1-11 X 4
WhereA= |1 -2 -2| X=|y|B=|9
21 3 Z 1
; -4 4 4]
We have A" = -B- -7 1 3
5 -3 -1
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Now from (i)
x ~4 4 a]4] |-6+36+4] |24
=l 71 3l9l=%| 28+9+3|=3l|-16
- 8 B .
s -3 -1 20-27 -1 -8

HH

x=3,y=~-2,z2=~1
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1 2 -3
Find A” whereA=2 3 2 |.Hence solve the system of equations
3 -3 -4

X+2y-3z=—42x+3y+2z=23x-3y—-4z=11

SOLUTION We have,

1 2 -3
A=|2 3 2
3 -3 -4
1 2 -3
|Al =|2 3 2| =-6+28+45=067%0

12 -3 -4



So, A is invertible.

Let C;; be the co-factors of ag- in A = [a;;]. Then,

2
Gy =01 3 _4, =-6, Cyp =
2 3
Cis = (-1'"3|3 _3]=-15 ©Cn-=
1 -3
sz o (_1,202 3 -4 = 5' C:!] =
o -
Csy = (_”30-1 ; g = 13, Car =
3p
and, Cay =(-1)3.32 ﬂ?-’l
: r.‘,
-6 14 -15 -6
adfjA =| 17 5 v 14
13 -8 -1 | ~15
[ -6 17
G AVmaepdjde=| M B
| Al 67 | _15 9

G Vi

(-n*°!

o ahda
-n**?
17 13
5 -8
9 -1
13

-8B

.
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2n
B 41 = 14,
- 3 <
4 ="
2| _ o
=3
~ 3] i
-
-
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The given system of equations is
x+0y—32=-1
2x+3y+22 = -2
3x -3y 4= = 11

1 1 -3 X -4
or, AX = B, where A = | 2 3 2, X=|y|and B = 2
3 -3 -4 Z 11

As discussed above A is non-singular and so invertible. The inverse of A is given by (i).
The solution of the given system of equations is given by

¥ i AR

x L [ -8 17 13-4 L[ 28 v3e 43 3
= |yl=-=| 14 5 -8 2|[=1]|-56 +10 -88|=]-2

z 67 | _15 9 -1 || 11 67 [ & +18 -—11 1

= x=3, y=—2 and z =1 is the required solution.
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Use product 0 2 -3 9 2 -3- to solve the system of equations
3 -2 4
x+32=9, x+2y—2z=4, 2x -3y + 4z =-3.
Answer:
11 220 1] [2-9+12 0-2+2 1+3-4
0 2 3ll9 2 -3|=|0+18~-18 0+4-3 0-6+6
3-2 4|6 1 -2 —-6-18+24 0-4+4 3+6~-8
100
— | 01 0 =’
001
4§ < 2 T2d 3
— - 0 2 3| =|]9 23
3 -2 4 6 1 -2
(1 B 3 -2 9 6 o
= -1 2 0 21 [ (a2 =@Aa")T]
| 2 -3 4 1 -3 -2




Now given system of equations can be written in matrix form as

1 0 3
AX =B, where, A= |-1 2 =2
2 -3 4
=5 X=A"B

’x‘ -2 9 6|9 X
= y|=10 2 1|4 = y
z] |1 3 -2{-3 z

1 1o

— y:s

z| |3

= x:O’y

=5andz=3

1
4

9
.B=| 4
-3

X

y
z

-18+36-16
0+8-3
9-12+6

0DM=4»

EDUCATIONAL GROUP

Y Changing your Tomorrow Ml



0DM=4»
ONAL GROUP
ing your Tomarrow M

THANKING YOU
ODM EDUCATIONAL GROUP



