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 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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UNIVERSITYl

Inverse of 3 x 3 matrix using Adjoint matrix

First Method
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Find the inverse of the following:

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

UNIVERSITY

9 2 1
|A|=‘5 -1 © |
4 0 -2

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

Inverse of A is possible
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Finding cofactors

Q 2 ‘1I
AH:j -1 6 |0 A ‘_(-)x(-z) 0x6=2-0=2
0 -2
—2—1
Ap=—1X|(5 —‘ 6 ——1><‘4 |——(5><(—2) 4 x6)=34
4 0 -2 T
A13=|5 —1 i-|5 _1‘=5><0-4><(-1)=0+4=4
MOl 40
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2 1
A =—1>< -1 |9 = — 2 1 g = = =
21 } g o 1 X |O _2|— (2x(-2)-0x1)=
9 2 g
Ay =[5 } ol =, 2| = (9% (-2)-4x1)=-22
4 0 =2 N

Lecture 8 Dr. Israa Lewaa Mathematics 2



Lecture |
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9 2
A23=—1X S5 =1 } =—1 X Z g:—(9x0—4x2):
4 0 P
9 2 1
Azp=19] —1 6] = 6\ =2x6-(-1)x1=12+1=13
4—9 2+
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Lecture ] |
08 Solution of Example 1 MIDOCEA

UNIVERSITYl

9 1
5 -l 6

9 1
i 2 =—1x|5 (|=-(9%x6-5x1)=-

:9 2‘:9X(—1)—5X2=—9—10=—19

N, =
= 5 -1

9 2 1
s -1 ¢
4—0
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Thus,
2 4 13 °
adjA=|34 —-22 —49
| 4 8 —19.
And,
A‘l-l—lade
: " 2 4 13 |
=34 —22 —49
4 8 —19.
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08

O
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Solution of Example 1

[

4

[

90
34

34

4

90
=22

4

—22

8

13 1
90
—49

90

-90

90

90
~1'9

90

13
—49
~19.

90 -

MIDOCEA

UNIVERSITY

2 13
45 90
=11 =49
45 90

4 —19
45 20 -
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Bb: 2 3

2 11145 45 90
17 -11 —49

45 45 90
0 -=-2112 4 -19

9@ +2@ @) @HE)HE@  @+AF)E)
() + D) +6(3) 5(3) +(F) +6(3) SE—) +ED(3) +6(5)

@) +o(@D) +ea() +2)+o(D)+en(D) (3 +o(2)+ea(2)
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08 How to check the inverse matrix i1s achieved MIDOCEA |
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- 9 34 2 18 22 % 4 117 98 191
45 45 45 45 45 45 90 90 90
5 17 12 10 11 24 65 49 114
===+ +—+ + = —
45 45 ' 45 45 ' 45 ' 45 90 ' 90 90
4 _ 4 8 _ 8 P2 428
L 45 45 45 45 90 90 -
_45 =
= 0 0l r1 0 o0
=1 0 45 ol = 0 1 0| =1 ThUS,
45 =
90 0 0 1. AA 1 - I
0 0 —
B 90_
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Lecture

08 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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Lecture

08 Inverse of 3 X 3 matrix using Reduced Echelon Form

2 2
M=[ 12], M'="?

HEER
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Lecture |
08 Inverse of 3 x 3 matrix using Reduced Echelon Form HRViiplelei=¥\
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] RV'=R1+R2

] RI= R1:5

==  —m OO —O O
—=NO = PO =N

—_OO00 —00 —0O0

ON— oOoPUl opWw
=Y = =) = =M= =)
T

S T i L
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08 Inverse of 3 x 3 matrix using Reduced Echelon Form HRViiplelei=¥\

.......... I

3021100

202010

RO ¥ B ooyl
[\oo 02 02 0
010102031
001/02-030
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08 Inverse of 3 x 3 matrix using Reduced Echelon Form FV/Iplelel= AITI
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Inverse of 3 x 3 matrix using Calculator

Third Method
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Inverse of 3 x 3 matrix using Calculator

f IENTIFIC
ERLCULATOR

I

fx 991
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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

( IENTIFIC
EALCULATOR
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Inverse of 3 x 3 matrix using Calculator

(

CALCULATOR

SCIENTIFIC
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IENTIFIC
EALCULATOR
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Inverse of 3 x 3 matrix using Calculator

a

SCIENTIFIC

CN.O)LATUK

IR
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Lecture
08 Inverse of 3 x 3 matrix using Calculator

Lecture 8 Dr. Israa Lewaa Mathematics 2 e



Lecture |
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SCENTIFIC
CALOULATOR

MatA”
02 [IE
13
-03

|-02
UB
ae@®2>
.-...-

| [A]*= -

3le sl ul~
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Let’s Practice
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Find the inverse of the following:

(1 5 2]
A=1]0 -1
0 0 1)
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Lecture |

08 Solution of Example 1 MIDOCEA
b1 vEE R QIT |I

A=10 -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
C p— :_1: C — — bl C — :D
=] 1{ y {0 1} ’ \0 U{
5 2 1 2 1 5
Cyy = — = -5, Coy = —1, Cy5 = — =0
. \0 1{ ’ {0 ' = 0\
5 2 1 2 1 5
C31 = — 12, C3y = — — 2. (33 = — 1.
n=|’ 2{ . }U 2\ . \0 _1{
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The the adjoint matrix of A is

1 —5 12
AdjA)=C*=0 1 =2
0 0 -1
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Lecture . |
08 Solution of Example 1 MIDOCEA
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Using the formula, we obtain the inverse matrix

| 1 5 =12
1 A) — B
det(a) A =10 -1 2
0 0 1 |
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Find the inverse of the following:
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First, we have to obtain the value of the
determinant

det(B) = —5 # 0.

So the matrix B is invertible.
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1
0
3

o = O

2|
4
1

Now the cofactors C;; of B are

1 4 0 4 0 1
Cyy = —1, Cpp=— —12. Cp3 = — 3
11 ‘0 1} 12 3 1 13 ‘3 0{
0 2 1 2 1 0
C _- — :{:}‘,l O-: :—5} C - — :{:}
21 ‘0 1< 22 3 1 23 ‘3 0<
0 2 1 2 1 0
C _ :—2: _- — :—4} p— :]__
. \1 4' . {U 4' . \0 1\
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Lecture |
08 Solution of Example 2 MIDOCEA
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1
0
3

o = O

2|
4
1

Now the cofactors C;; of B are

1 4 0 4 0 1
Cyy = —1, Cpp=— —12. Cp3 = — 3
11 ‘0 1} 12 3 1 13 ‘3 0{
0 2 1 2 1 0
C _- — :{:}‘,l O-: :—5} C - — :{:}
21 ‘0 1< 22 3 1 23 ‘3 0<
0 2 1 2 1 0
C _ :—2: _- — :—4} p— :]__
. \1 4' . {U 4' . \0 1\
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Lecture

08 Solution of Example 2

Hence the adjoint matrix of B is

Adj(By=C'=|12 -5 -4
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It follows from the formula that the inverse matrix of B is

. . 1 0 2
B! = Adi(B) = = | —

det(p) NP =512 5 4

3 0 -1
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Find the inverse of the following:

1 0 -2
12 0 -4
-3 0 1
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08

Solution of Example 3

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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08 Lecture summary MIDOCEA
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Definition of Inverse

Inverse of 3 x 3 matrix using Adjoint matrix

How to check the inverse matrix i1s 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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