1 -13 2
N,=[2 32 3|=1(-32-36)- (-13)(-2-9)+2(24 - 96)

3 12 -1
= 68 — 143 — 144 = — 355,
1 3. -13
N =2 =6  32/=1(~72+128)-3(24-96) + (-13)(-8 +18)
3 4 12
=56+216—130=142.
Thenx:_x=_1—4%—',=£=————355=—5,andz=_]\_[£=.1f_2_=2
71 D 71 D 71

5.5 The Inverse matrix
(1) Definition (The Inverse Matrix)

The inverse of a given square matrix is a matrix such that when
multiplied on the right or on the left by the %iven matrix yields the unit
matrix. We denote the inverse of matrix A by 4”. Then we have

AAt=4"4=1,
where I is the unit matrix.

(2) Definition (Singular and Non-singular Matrix)
A square matrix is non-singular if the determinant of A is different
from zero, otherwise it is called a singular matrix.

(3) Theorem
Every non-singular matrix has an inverse.
Proof: Omit.
If we have a non-singular matrix of order », then
4 = Adj A4
det 4
where Adj A is the adjoint of matrix A:
a, G & 4y
Adj A= a, %p %y n2
aln aZn a.’m ann B

116



and o are the cofactors (signed minors) of the corresponding entries a;
(i,j=1,2,..., n).

Example (5.8)
Find the inverse of the matrix

1 2 3
A=|-2 -4 -5
3 5 6

Solution:
| 1 2 3
Since ~ detA=|-2 -4 -5
3 5 6
=1(-24 +25) - 2(-12 +15) +3(-10+12)
=1-6+6=1%0 :

. 4 is non-singular.
The cofactors are

%y =+|An|=\—4 _5‘=("4)(6)—(—5)(5)=1
N e G ORI Ol
o, =+d, =\ \ (=2)(5) - (~4)(3) =2
_ |2

a,, =—|A 5

21 207

‘ =-{(2)(6) - 3)()]=3

2 22‘ |3 6, (1)(6)-(3)3)=-3

a,, =— 23’=—|g 5}'—'“[(1)(5)‘(2)(3)]:

o =+A3,|=\ p 3|=(2>(—5>—.<3><—4>=2

1

L o) -02-

a =_A32‘=—|_

ay =gy 3 0E9- @)=
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Therefore the adjoint matrix is

1 3 2
Adj A=|-3 -3 -1
2 1 0
. 1 3 2
and hence A'1=A]A= -3 -3 -1
det 4
2 1 0
Problem Set (5.1)
(1 2 3 1
5.1.1 Let A= and B = o 1 .
4 5 6 2 5 2
Find ()34 + 4B, (i) 54 -2B.
(1 -1
1 -2 =5
5.1.2 Let A=|1 0| and B= .
3 4 0
3 4
Find (i) 4B, (ii) BA.
1 2 0
5.1.3 Let4=|3 —4 5| andlet f(x)=x*-4x+3. Find {B).
0 -1 2
1 2 00) T
5.14 Let A= 3 |4 .Find (1) 44, (i1) 4" A.

‘ 2 2 ,
5.1.5 Let A=[2 J. Find (1) 4%, (i) 4°, and (i) if

F(x)=x+5x—4, find f4).

1 2 3 2 0 1
5.1.6 Let A=|3 2 1| and B=|1 -1 0/.Find(i)(4+B)"
2 1 3 0 2 1

(i) (4B)T, (iii) (4 - BT (4 + B)" , and (iv) (4% - B*)".
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Problem Set (5.2)
5.2.1 Evaluate the following determinants:

2 31 5 -2 1
@, 5 O 4 ©|_,
2
2 0 2 -10
@|_ ll, © |, _15], ® |3
| 4
2 5 0 3 2 1 4
!0 3 4/, (h)|1 -2 4, (D)5
-5 3 .6 |4 2 3 4
5.2.2 Solve, using determinants:
(a) x+2y=-4 (b) ax-2by=c
S5x+3y=1" 2ax—3by=4i
(¢) 3x+2z=8-5y (d) 2x-5y+2z=7
3y+2x=z+1 x+2y—4z=3
3z-1=x-2y 3x—4y—-6z=6
(e) 2z+3=y+3x ) 2x-3y+2z=6
x-3z=2y+1 x+8y+3z=-31
3y+z=2-2x 3x=2y+z=-5.
5.2.3 Solve, using adjoint matrix:
x+2y+2z=4
3x—y+4z=25
3x+2y—-z=-4
Problem Set (5.3)
5.3.1 Find the inverse of the matrix:
1 0 0 1 2
(i)A=|0 2 01, (i)B=|4 -2
0 0 3 0 5

2 -3 4 4
Gipc=| 1 2 3|, (@)D=

-1 =2 5
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