Adjoint matrix: The adjoint of a matrix A is the transpose of the cofactor matrix of A . It is
denoted by adj A. An adjoint matrix is also called an adjugate matrix.
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Example: Find the cofactor matrizz of & given that & = |0
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Holurion: First find the cobfactor of each element .

4 3 - 3 o 4
LEI*11= E=—'4‘ A1:= 1 & =3 A13=1 0 =—4
3 3 ~ 1 2
‘-&*21= I5=_1d *a!‘zz—l E=J -‘5*23— 1 |:|=:

3 1 3 1 2
‘&*31 = 5 = Aa: = o5 -‘4‘33 = =4
24 —4
The eofactor matdy iz thus (=12 3 2
2 5 4
Now
Adj A = transpose of cofactor matrix of A
24 5 -4 24 -12 -2
= Adj A = transposeof |-12 3 2| 2 AdjA=|5 3 =5
-2 =5 4 -4 2 4

What is an inverse matrix?

When working with numbers such as 3 or -5, there is a number called the multiplicative inverse
that you can multiply each of these by to get the identity 1.
In the case of 3, that inverse is 1/3, and in the case of -5, it is —1/5.

The inverse of a matrix A is a matrix that, when multiplied by A results in the identity. The
notation for this inverse matrix is A,

The product of A and its inverse is the identity:
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Does every matrix have an inverse?
Thinking about the number 0, there is no number

you can multiply it by to get 1. So, the number

0 has no multiplicative inverse. Similarly, not every matrix has an inverse.

A matrix ‘A’ has an inverse if

0] A is square matrix
(i)  Aisnon -singular matrix
2
Show that 4 , | is non — singular. I 81
. ) For instance, the matrix A=|-4 1 1] is a singular matrix, since
Solution )
411
8 2
Let A =
= |4 3 | 4E3(1-1)-8(=4+4)+1(-4+4) =0,
8 2
], = |4 3 26 1
—24-8 = 16 If B={-3 0 5| then|B|=2(0-20)-(-3)(-42-4)+5(30-0)=-28#0.
# 0 5 44
.. A is a non-singular matrix
So it has an inverse matrix. So it has no inverse.

Methods for finding inverse matrix:

Q) Adjoint matrix method
(i) Row elementary operation method
Adjoint matrix method: A~! = — 2904 _ AdjofA
Deteminant of A |A]
' y
123 405 * Method 1: The Adjoint Method
A=|0 4 5 cofactor matrix={-12 3 2 Ir
L ¥ 3 Sl 123 % 12 -2
4/ ?‘=24 .4u=-‘“ Ios g 2P oy | Ao 45| adem=|s 3 5| =22
ik i 8 L Y 106 42 4
23 13 1 2
5 = 7:—12 :‘ 7:3 ‘—I :—‘ :2
06 L6 L0 56 45 5
J 23 | 1 3 s 1 2 i 53
B O I (T R (I i ; 109 -5454 0909
A= 7.7 = 2713 1363 -2213
~ 1818 0909 1818




4 = adj(4) _ 1

(a) T |A|.ad](A)
8 &% 2
A=|1 2 3[;]| 4|=0-11-9)+2(1-6)=8—10
301 1
| A|=-2#0

Ay Ay Ay

Adj A=|4y Ap A4;
Ay Ay A

Ay =ED)TQO-B)®)] = -1
Apn =8, Ay =-5, 45, =1, 45, =6
Ay =3,43 =-1,43 =2, A33 =-1
-1 1 -1 172 =1/2: 1/2
A 222008 =8B 2 |8 =4 3 = |
-5 3 -1 512 <32 112
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Problem: Find the inverse of the matrix A = [g i] by Adjoint matrix method
a-1_[~4 5
ans: A1 = | o 6]

Problem: Find the inverse of the matrix A = [_73 ;] by Adjoint matrix method

a-1_[1 0
ans: A1 = [o 1]
1 2 1
Problem: Find the inverse of the matrix A=| 1 3 —1| by Adjoint matrix method
-5 1 1




