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Lecture 8
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Lecture Outline

Definition of Inverse

Inverse of 3 x 3 matrix using Adjoint matrix

How to check the inverse matrix 1s achieved or not

Inverse of 3 x 3 matrix using Reduced Echelon Form

Inverse of 3 x 3 matrix using Scientific Calculator
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Inverse of 3 x 3 matrix using Adjoint matrix

Inverse of 3 x 3 matrix using Adjoint matrix

First Method
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Example 1

Find the inverse of the following:

g 2 1
A=|5 -1 6
4 0 -2
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Solution of Example 1

g 4 1
wef 2 3]
4 0 -2

=9 ((-1)x(-2)-0x6)-2(5%(-2)-4x%x6)+1(5x0-4x(-1))

=9(2-0)-2(-10-24)+1 (0 +4)

=9%x2-2%(-34)+1x%x4
=18+ 68 +4

=90
Since |A| # 0,

a' Inverse of A is possible
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Solution of Example 1

Finding cofactors

Q 2 1I
Au:j -1 6 =|_1 6‘=(—1)x(—2)-0x6=2-0=2
0o -2
0 -2
Q 2 1
_ 5 6. i
A, =—1X|5 —} 6 =—1>(‘4 2|——(5x(-—2)—4x6)—34
4 0O -2 i
5 -1

= ‘=5><0-4><(-1)=0+4=4

Q
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Solution of Example 1

2 1
A =_1x -1 O = — 2 1 e =" = —
21 } 5 oB 1 X |0 _2‘_ (2x(-2)-0x%x1)=4
9 2 it §
Azz_ J (} 6_ = 4 2| =(9X(—2)—4X1)=—22
4 -2 =
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Solution of Example 1

9 2
po= i[5t g | 13 |2 2] -foxo-ax2)-s
4 0 2
9 2 1 >
Az; = |5 —1 =127 ¢ =2%6-(-1)x1=12+1=13
4—p 2+

<]
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Solution of Example 1

9 1
5 —l. 6

9 Z 1
s -1 ¢
44—

_ 9 dr. _ _
- 1x‘5 o (9x6-5%x1)=-49

19 2. ) -
= e _1‘_9x(—1)—5x2- 9-10=-19
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Solution of Example 1

Thus,
2 4 13 °
adjA=|34 —-22 —49
| 4 8 —19.
And,
o
= A adj A
; " 2 4 15 |
= h 34 —-22 —49
g‘ 4 8 —19
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Solution of Example 1

. 2 4 13
=— |34 =22 —49
90
| 4 8 —19/
- 2 4 13 - -1 2 13 -
90 90 90 45 45 90
3¢ -—22 —49| |17 -11 -49
“l9o0 90 90 “ |45 45 90
4 8 —19 2 4 -19
90 90 90 - 145 45 90 A
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9(3) +2(a) +1(3)
5() +CD(G) +6(3) 5
4(3) +o(@) +e2(5) 4

<]
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1 | 45

IN/\

Gl &

_i E -
90

17 —49
45 90
2 -19

45 90 -

o +2(3) +1(3)
) +60() +
+0(3)+62(8) (3)+

() +2() +1('19
o(a) 5(3)+ED(5) +6
(%) + (-2>( )
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18 22 4

98 197

90 90 90
49 114

=0 34 2

45+45+45 45 45+45

5 17 12 10 i W | 24

45 45 45 45+45+45

= 2 8 8

L 45 45 4.5 45

_45 o

= 0 0l r1 0 o0
45

0o B ol=l0 1 0
s | oo 1

g 0 =

1B 90_

90 90

38

90 -

Thus,

AA1=1]
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Inverse of 3 x 3 matrix using Reduced Echelon Form

Inverse of 3 x 3 matrix using Reduced Echelon Form
Second Method

<]
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Inverse of 3 x 3 matrix using Reduced Echelon Form

<
"

]- M =7

oON W

|

= O
X R
e —=O

—_— OO0
e ——

| P O O O
o W
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Inverse of 3 x 3 matrix using Reduced Echelon Form

] RV=R\+R2

3 i i L

o= oOopPUl opw

] RI= R1:5

==Y =SSO OO0
—=NO = PO =N

—_OO00 —0O00 —0O0

e —

Y= Fli=) = =A==

S B L G
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Inverse of 3 x 3 matrix using Reduced Echelon Form

0002020
10 02 031
0 1102-030
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Inverse of 3 x 3 matrix using Reduced Echelon Form
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Inverse of 3 x 3 matrix using Calculator

Inverse of 3 x 3 matrix using Calculator

Third Method
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Inverse of 3 x 3 matrix using Calculator

Cemvs  EEEER
CALCULATOR

bl Lol
a' fx 991
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Inverse of 3 x 3 matrix using Calculator

e SCIENTIFIC
CALCULATOR

<]
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Inverse of 3 x 3 matrix using Calculator

( IENTIFIC
ZRLCULATOR
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Inverse of 3 x 3 matrix using Calculator
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Inverse of 3 x 3 matrix using Calculator

p-
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Inverse of 3 x 3 matrix using Calculator

(
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CALCULATOR
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Inverse of 3 x 3 matrix using Calculator

e )
CALCULATOR |

<]
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Inverse of 3 x 3 matrix using Calculator

a Fic B
e HENEEN oI 5
MatA™ | M R
02 02 0] [A] =|-+ 2 ¢
|8e 03 1 Sttt
B 1 - HE FEE 5 ()
25@2°
S e e @
. N N I N N |
. N N I N N |
‘Y I T X -
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Extra Practice

Let’s Practice
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Example 1

Find the inverse of the following:

1 5 2
A=1]0 -1
0 0 1)
g‘ L

@Sl aronlldeoly

EVERYONE'S SMART UNIVERSITY 29



Solution of Example 1

1 5 2]
0 —1 2
0 0 1]
Thus we have det(A) = —1 # 0, and hence A is invertible.
To find the inverse using the formula, we first determine the cofactors C; of A.
We have
—1 2 0 2 0 -1
Ci1 = = -1, Cip2=-— , =
o= a=l0 1 s=lo ol
o 2 1 2 1 5
Cy = — —9, — =1, Chy3 = — =0
a=—lo 1] a0 T
2 2 1 2 1 5
Cs31 = 12, C3y = — —2, (53 = ——1
=17 =y 5| s=ly Ol
g' e
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Solution of Example 1

The the adjoint matrix of A is

1 -5 12
Adj(A)=Cct =] 0 1 _9
0 0 -1
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Solution of Example 1

Using the formula, we obtain the inverse matrix

| 1 5 —12
det(a) A =10 -1 2
0 0 1
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Example 2

Find the inverse of the following:

1 2
B=1|0 1 4
_3 1_

<]
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Solution of Example 2

First, we have to obtain the
value of the determinant

det(B) = —5 # 0.

So the matrix B is invertible.

<]
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Solution of Example 2

1 2
0 1 4
_3 1_

Now the cofactors C;; of B are

1 4 0 4 0 1
Cy = —1, Cp=— —12. Cp3 = ~ 3
11 ‘0 1} 12 3 1 13 ‘3 0{
0 2 1 2 1 0
C _- — :Uj G p— :—5’ C - — :0
21 ‘U 1< 22 3 1 23 '3 U<
0 2 1 2 1 0
Csy = — 2 Oy — — — 4 (s — ~ 1.
. 11 4' . {D 4' . ’U 11
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Solution of Example 2

1 2
0 1 4
_3 1_

Now the cofactors C;; of B are

1 4 0 4 0 1
Cy = —1, Cp=— —12. Cp3 = ~ 3
11 ‘0 1} 12 3 1 13 ‘3 0{
0 2 1 2 1 0
C _- — :Uj G p— :—5’ C - — :0
21 ‘U 1< 22 3 1 23 '3 U<
0 2 1 2 1 0
Csy = — 2 Oy — — — 4 (s — ~ 1.
. 11 4' . {D 4' . ’U 11
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Solution of Example 2

Hence the adjoint matrix of B is

Adj(B)=C'=|12 -5 -4
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Solution of Example 2

[t follows from the formula that the inverse matrix of B is

. 1'—1 0 27

Bl = Adi(B) = = | —
der(p) WB) =g 1-12 5 4
3 0 -1

G451 pro3)l Loty Co
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Example 3

Find the inverse of the following:

1 0 —2]
12 0 -4
-3 0 1
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Solution of Example 3 1 0 -2

First, we will obtain the value of the determinant for
this matrix:

Det of the matrix = Zero

So, this matrix 1s noninvertible.
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Lecture summary

Definition of Inverse

Inverse of 3 x 3 matrix using Adjoint matrix

How to check the inverse matrix 1s achieved or not

Inverse of 3 x 3 matrix using Reduced Echelon Form

Inverse of 3 x 3 matrix using Scientific Calculator
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