7. Adjoint and Inverse of a Matrix

Exercise 7.1

1 A. Question

Find the adjoint of each of the following Matrices.

-3

-

N ]

Verify that (adj A) A=|A| I=A (adj A) for the above matrices.

Answer
a=[37

Cofactors of A are

Ci1=4
Cip=-2
Cp1=-5
Cyp=-3

T
Since, adj A = €11 C”]
21 CZQ

(adj A) = [4 _2

_ [ 4 —5
Now, (adj A)A = [_42 _5][ 3 5] = [ 12_ 10 _250—_2:?2]
wana[ 23]

And, |A.l = |‘23 i|[é N =y =12 5

Also, A(adj A) [ 3 5] [ 4 _5] [_12_ 10 Efo__zfz
A@dj A =[72% 0 ]

Hence, (adj A)A = |A].l = A.(adj A)

1 B. Question

Find the adjoint of each of the following Matrices.
ab
c d_|
Verify that (adj A) A=|A| I=A (adj A) for the above matrices.

Answer

S



Cofactors of A are

Cip =d
Cip=-c
Cy=-b
Cx»n=a

T
Since, adj A = [C11 C12]
21 22

(adj A) = [_db —;]T

ol

Now, (adj A)A = [—d.; —ab] [i 3] _ [ ad—bc  bd—bd

—ac + ac —bc + ad

(adj A)A = [ad —bc 0 ]

0 ad— bc

And, |A|.I=|‘2 2”3 2]: (ad_bc)[é g _ [adgbc adgbc]

Also, A(adj A) = [2 2] [_dc —ab] _ [adgbc adgbc]

Hence, (adj A)A = |A].l = A.(adj A)
1 C. Question

Find the adjoint of each of the following Matrices.

cosa sina |

sina cosa |
Verify that (adj A) A=|A| I=A (adj A) for the above matrices.
Answer

A = [cosa sina]
sina  cosa

Cofactors of A are

Cq1 = cosa
Cq1> = —sina
Cy1 = —sina
Cyy = cosa

T
Since, adj A = [Cn Cu]
Czl C22

(adj A) = [ cosa —sina]T
—sina  cosa

_ [ cosa —sina]
—sina  cosa



Now, (adj A)A = [ cosa —simx] [cosc( sina]

—sina  cosadlsina cosa
B [ —sina + cos®a cosa.sina—sina.cosa]
—cosasina + sinacosa —sin®a + cos®a
cos2a 0
(adj A)A = [ ]
cos2o

And, |AJ.l =[S0 stna| [+ 0]

. 1
_ 2. a2
= (cos“a — sin‘a) [0

_ [cosza — sin‘a 0 ]
0 cos?a — sina
cosZIrx ]
cos2a
Also, A(adj A) [cosc( sina] cosq —sina] _ [coszq— sinfa 0 ]
sina cosad l—sina  cosa 0 cos?a — sin®a
cosZa ]
cos2a
Hence, (adj A)A = |A|.l = A.(adj A)
1 D. Question
Find the adjoint of each of the following Matrices.
1 tana/2 |
—tana /2 1 ]
Verify that (adj A) A=|A| I=A (adj A) for the above matrices.
Answer
1 tang
A=
—tang 1

Cofactors of A are

Ci1 =

Cip = tang

Cy = —tan=
2

C22 =1

T
Since, adj A = Cis C12]

21 C22
T
) 1 tan~
(adj A) = « 2
—tana 1

1 —tan=-
— 2
tan= 1
2



Now, (adj A)A =

1 —tan2 1 tan=
2 2
tan= 1 —tan= 1
2 2

1 + tan?>  tan-— tangl
_ 2 2 2

o o o
tan-—tan- 1 + tan’®-
2 2 2

(adi A) 1+ tanzg 0
adj A)A =
: 0 1+ tanzg
d 1 tallg 1 0 ,ay[1 0
And, |A]l.l = = @
|A| —tang L o 1] (l + tan 2) 0 1]
1+ tanzg 0
- 0 1+ tanzg

Also, A(adj A) =

1 tan= 1 —tan~
2 2
—tan= 1 tan= 1
2 2

[1 + tan?S  tan=— tangl
_ 2 2 2

o [+ o
tan-—tan- 1 + tan’®-
| 2 2 2

[1 + tanzg 0

0 1+ taxﬁg

Hence, (adj A)A = |A|.l = A.(adj A)
2 A. Question

Find the adjoint of each of the following Matrices and Verify that (adj A) A = |A| | = A (adj A)

12

-2

-2
-2

1
2

-2

fa—

Verify that (adj A) A=|A| I=A (adj A) for the above matrices.

Answer
1 2 2
A=l2 1 2
2 2 1

Cofactors of A are:
C11=—3C21=2C31=2

C12=2C22=—3C23=2

C13=2C23=2C33=—3
T
. Cll C12 Cla
adJA: CZl C22 Cza
CEl CEE CES
-3 2 2
=12 -3 2
2 2 -3



Now, (adj A).A =

-3 2 211 2 2
2 =3 21||12 1 2
2 2 3112

21

3 +4+4 —6+2+4 —6+4+2
=|2-3+4 4-3+4 4-6+2
[ 2+4-6 4+2-6 4+4-3

5 0 0
=0 5 0
0 0 5
1 2 2|1 0 O 1 0 0
Also, |Al.l=12 1 2|0 1 0[=(-3+4+4)0 1 0
2 2 1o o0 1 0 0 1
5 0 0
=0 5 0
0 0 5
1 2 21[-3 2 2
Then, A(adjA) =12 1 2||l2 -3 2
2 2 1iL2 2 -3

3 +4+4 —6+2+4 —6+4+2
=|2-3+4 4-3+4 4-6+2
[ 2+4-6 4+2-6 4+4-3

(5 0 0
=10 5 0
0 0 5

Since, (adj A).A = |A|.l = A(adj A)
2 B. Question

Find the adjoint of each of the following Matrices and Verify that (adj A) A = |A] | = A (adj A)

1

-

rJ
A

(W]

1
1

-1

—

Verify that (adj A) A=|A| I=A (adj A) for the above matrices.

Answer
1 2 5
A=12 3 1
-1 1 1

Cofactors of A
C11=2C21=3C31=—13
Cip=-3C5r=6C3,=9

C13=5C23=—3C33=—1

adjA=1C,; Cpy Cys

CEI CS? CSS

2 -3 517
=3 6 -3

13 9 -1

T
Cll C12 Cl3l




2 3 -—13
adjA=|-3 6 9
5 -3 -1
2 3 -—-13]11 2 &
Now, (adjA).A=]|-3 ¢ 9 2 3 1
5 -3 —-1l1l-1 1 1
[2 + 6 + 13 4 +9—-13 10 + 3—13
=|-3+12-9 —-6+18+9 —-15+6+ 9
. 5—-6+1 10—9—-1 25—3—-1
21 0 O
=|0 21 0
0 0 21
1 2 5|1 0 0 1 0 0
Also, |Al.l=12 3 1|10 1 0o|=[13-1)-2(2+1)+52+3)1|j0 1 0
-1 1 10 0 1 0 0 1
1 0 0
=((21)|10 1 0
0 0 1
2L 0 0O
=|0 21 0
0 0 21

Then, A.(adj A) =

1 2 5]]2 3 -13
2 3 1]1-3 &6
5 -3

9
-1 1 1 -1

2—-6+25 3+ 12-15 —-13 + 18-5
=|14-9+5 6+ 18—-3 —26+27—1]
—-2-3+5 -3+6-3 13 +9-1
21 0 0
=10 21 0

0 0 21

Hence, (adj A).A = |A|.l = A(adj A)
2 C. Question

Find the adjoint of each of the following Matrices and Verify that (adj A) A = |A| | = A (adj A)

b2

LS

o

5
-1

4
0

.

Verify that (adj A) A=|A| I=A (adj A) for the above matrices.

Answer
2 -1 3
A=l4 2 5
0 4 -1

Cofactors of A
C11=—22C21=11C31=—11
Ci2=4Cp=-2C =2

C13=16C23=—8C33=8



T
) Ci1 Ciz Gy
adj A = Ca1 €z Ca
Cay Gz Gy
-22 4 16]"
=111 -2 -8
—-11 2 8
—22 11 -—-11
adjA=| 4 -2 2
16 —8
—22 11 —11
Now, (adj A).A=| 4
16 —8
[—44 + 44 +0 22 +22—44 —66 + 55 + 11
= 8—8+0 —4—-4 4+ 8 12—-10—-2
| 32-32 +0 —16—16 + 32 48— 40— -8
[0 0 0
=10 0 O
0 0 0
2 -1 3|1 0 0
Also, |Al.l=|4 2 51|10 1 0O
0 4 -—1ll0 0 1
1 0 0
=[2(-2-20)+1(-4-0)+3(16-0)I|l0 1 0O
0 0 1
1 0 0
=(-44-4+48)|0 1 0
0 0 1
0 0 0
=10 0 0
0 0 0
2 22 11 —11
Then, A.(adj A) = |4 2
0 —1 8
[ —44 —4 + 48 22 4+ 2-24 -—-22-2 + 24
=|-88+8+80 44—-4—-40 —44+ 4+ 40
L 0 + 16 —16 0-8+8 0+ 8-8
[0 0 0
=10 0 O
0 0 0

Hence, (adj A).A = |A|.l = A(adj A)

2 D. Question

Find the adjoint of each of the following Matrices and Verify that (adj A) A = |A| | = A (adj A)
2 0-1]
51 0
11 3

Verify that (adj A) A=|A| I=A (adj A) for the above matrices.

Answer



A=

2 0 -1
5 1 0
1 1 3
Cofactors of A
C11=3C1=-1GC;=-1
C12=-15C22=7C32=—5

Ci3=4C3=-2C3=2

©[Cu € Cya)t
adjA=1Cy; Cyy Cag
Cal C32 C33
3 —-15 417
=1-3 7 -2
1 —5 2
3 -1 1
adjA=|-15 7 -5
4 -2 2
3 —1
Now, (adj A)A=]|—-15 7
4 —2
6—-5+1 0—-1+1
=|-30+35—-5 0+ 7-5
L 8—10 + 2 0—-2 + 2
2 0 0
=10 2 0
0 0 2
2 0 —-1]11 0O
Also, |Al.l=1]5 1 0|0 1
1 1 310 0

=[2(3-0) + 0(15-0) - 1(5 - 1)]

1 00
=(6-4)0 1 0
0 0 1
2 00
=10 2 0
0 0 2
2 0
Then, A(adjA)=1|5 1 0
1 1 3
[ 6 + 0—4 -2+ 0+
=|15—-15+0 -5+ 7+
3 -15+ 12 -1+ 7—
[2 0 0
=10 2 0
0 0 2

11[2 0 -1
-5(|5 1 o0
211 1 3
-3 + 0 + 3
15-0-15
~4-0 + 6
o
0
1.
1 0 0
010
001

Hence, (adj A).A = |A|.l = A(adj A)

3. Question



For the matrix A=| 2 3 0
18 2 10
Answer
1 -1 1
A=|2 3 0
18 2 10

Cofactors of A
C11=30C21=12C31=—3
C12=—20C22=—8C32=2

C13=—50C23=—20C33=5

T
. Cll C12 C13
adjA=1C,; Cp Cyg
C31 C32 C33
30 —-20 —50]7
=112 -8 20
-3 2 5
30 12 -3
So, adj(A) =|-20 -8 2
—50 —-20 5
1 -1 1 30 12 =3
Now, A.(adjA)=|2 3 o0||-20 -8 2
18 2 10450 —-20 5§
[ 30 + 20— 50 12 + 8— 20 —-3-24+5
=| 60—60+ 0 24—-24 4+ 0 —-6+6+0
1540 — 40— 500 216 —-16—200 —-54 + 4 + 50
[0 0 0
=0 0 0
0 0 0

Hence, A(adj A) =0

4. Question

-4 -3 -3
1 0 1
4 4 3
Cofactors of A
Ci1=-4C1=-3GCG1=-3
Ci2=1C=0GC=1

C13=4C23=4C33=3

, show that A(adj A)=0.

, show that adj A=A.



T
. Ci1 Ciz Cyg
adj A = Cay Gy €y
Ci1 Gz Cgg
—4 1 47
=|1-3 0 4
-3 1 3
-4 -3 -3
So,adjiA=|1 0 1
4 4 3

Hence, adjA = A

5. Question
—1-2-2]
If A= 2 1-2 |, show thatadj A=3AT.
2-2 1

Answer

-1 -2 -2
A=]|2 1 -2

2 -2 1

Cofactors of A are:
C11=-3C1=6C3;=6
C12=—6C22=3C32=—6

C13=-6C23=—6C33=3

adJA: CZl CZZ CZE

CEI CS? CSS

-3 -6 —6]"
=le 3 -6

6 -6 3

T
Ci1 Gy IC:Lal

So,adjA=|-6 3 —6

-6 —6 3

-1 -2 =2 -3 6
Now,3AT=3|2 1 —2(=1|-6 3

2 -2 1 -6 —6

-3 6 6]

Hence, adj A = 3.AT

6. Question

Find A (adj A) for the matrix A=

Answer

1 -2 3
A

0 2 -1




Cofactors of A are:

C11=9C21=19C31=—4

Cip=4Cyy=14C3r =1

C13=8C23=3C33=2
©[Cu € Cya)”
adjA=1C,; Cp Coa
Ca; Gz Gy
9 4 8"
=19 14 3
-4 1 2
9 19 —4
So,adjA=|4 14 1
g8 3 2
1 -2 319 19 —4
Now, A.adjA =] 0 2 —1114 14 1
—4 5 2118 3 2
9—-8 + 24 19-28 + 9 —4-2 + 6
= 0+8-—-8 0+ 28-—-3 0+2-2
—-36 + 20+ 16 -76+70+6 1l6+ 5+ 4
(25 0 0
=0 25 0
L0 0 25

Hence, A. adj A = 25.13

7 A. Question

Find the inverse of

{ cosf sind |

—sinf cosd

Answer

each of the following matrices:

Now, |A| = cos B(cos 8) + sin 8 (sin 8)

=1
Hence, A ~ 1 exists.

Cofactors of A are

Ci1 =cosB
Ci> =sinB
Cy1 = —sinB
Cyr =cosB
i A= [Ci1
Since, adj A =
21

(adj A) = [ €08 0
—sin @

T
CIZ]
CZZ

sin 91"

cos O




_ [cos 6 —sinb
sin® cosB

Now, A~ 1= IIll.adj A

A-1-1 [cos 6 —sin 8]

1 1sin® cos®O

A-1= [cos 6 —sinb
sin® cos@

7 B. Question

Find the inverse of each of the following matrices:
0 1]
10 |

Answer

Now, |A| = - 1+0

Hence, A ~ 1 exists.

Cofactors of A are

C11=0
Ciz2=-1
C1=-1
C22=0
T
Since, adj A = €11 C”]
CZl CZZ
, o -17
A) =
@A =%
1o -1
‘[—1 0]
-1 1 .
Now, A =m.ade
-1_ 1 0 -1
AT = 1'[—1 0]
- 0 1
A-1l=
5 o

7 C. Question

Find the inverse of each of the following matrices:

a b
1+be ‘
C
a
Answer

a+ abc a + abc—abc
—bc =

Now, |A| = = 1%0

Hence, A ~ 1 exists.



Cofactors of A are

1+b
Ci1=— :
Cip=-c
C1=-b
Cy=a

T
Since, adj A = Cix C”]
21 CZZ

1+ be T
(adj A) = [ a _c]

-b a
_ I:l-;bc —b]
—C a

Now, A~ 1= Elradj A

_ 1 1+ bce _
at=iE
—C 4

1 +bc
o
—C a

7 D. Question

Find the inverse of each of the following matrices:

2 5]
{—3 lJ
Answer
Now, |A| =2 + 15 =17

Hence, A ~ 1 exists.

Cofactors of A are

Ci1=1
Cip=3
Cp1=-5
Cyp =2

T
Since, adj A = [C“ Cl?]
C21 C22

(adjA) =[ 1L 3]T

-5 2
_[o =5
_[3 2]
“1_ L
Now, A IAI'adJ A
17713 2



N

8 A. Question

Find the inverse of each of the following matrices.

12 2
231
31 2]
Answer
a=1ly =25 5+ 35

=1(6-1)-2(4-3)+3(2-9)
=5-2-21

=-18

Hence, A -1 exists

Cofactors of A are:
Ci1=5C1=-1C37=-7
Cip=-1Cpr=-7C35=5

Ciz=-7C3=5GCG3=-1

C[Cu € Cya)t
adjA=C,; Cyy Cyy
Cgl C32 C33
5 —1 -7t
=|-1 -7 5
-7 5 -1
5 -1 -7
So,adjA=|-1 -7 &§
-7 5 -1
Now, A -1 = — adj A
ow, = [-2d]
L[5 17
So, A =m. -1 -7 &
-7 5 -1
-5 1 7
18 18 18_
Hence,A-1=|LX L =2
18 18 18
7 -5 1

8 B. Question

Find the inverse of each of the following matrices.



Answer

T R R
=1(1+3)-2(-1+2)+53+2)
=4-2+25

=27

Hence, A -1 exists

Cofactors of A are:
Ci11=4C1=17C3; =3
Cip=-1Cp=-11C3, =6

C13=5C23=1C33=—3

€ € Cya)t
adjA=1Cy; Cpy Cys

Cgl C32 CEE
4 -1 s51F
=117 —-11 1
3 6 -3
4 17 3
So,adjA=|-1 —-11 &
5 1 -3

1ot
Now, A Im.adj A

. 4 17 3
So,A‘1=ﬁ. -1 —-11 6
5 1 -3

4 17 3 4 17 1

27 27 27 27 27 9

-1 -11 6 -1 —-11 2

Hence, A-l=|2= — 2| =|= = =

27 27 27 27 27 9

5 1 = s 1

27 27 27 27 27 9

8 C. Question
Find the inverse of each of the following matrices.
2 -1 1]
-1 1-1
1 -1 2

Answer
Al = 2|_21 _21| + 1|_11 _21| + 1|_1:L _21|

=2(4-1)+1(-2+ 1)+ 1(1-2)

Hence, A ~ 1 exists

Cofactors of A are:



C11=3C21=1C31=—1
C12=+1C22=3C32=1

Ciz=-1C3=1GC3=3

adjA=1Cy; Cyy Cyg

Cal C32 C33

3 1 —11°
=[131l
-1 1 3
3 1 -1
131]
1

-1 3

Ci1 Gy Clar

So, adj A =

Now, A~ 1= IIll.adj A

3

So,A-1=1 ll
, R

—1

L e
W

|
[
)

Hence, A~ 1 =

SR S T
»l‘-‘lr—-{hlr--{hl

|
[5]
p| [N |

8 D. Question

Find the inverse of each of the following matrices.

2 0-1]
510
01 3|
Answer

=zl g0l gl-1ly il

01
=2(3-0)-0-1(5)

Hence, A -1 exists
Cofactors of A are:
Ci1=3C1=-1GC; =1
Cip=-15C, =6C3p =-5

C13=—5C23=—2C33=2

adjA=1Cy; Cpy Cys

Ci1 Gy Clar
Car GCgz Gy




1 -5 2
3 -1 1
5 -2 2
Now, A~ 1= Elradj A
. 3 -1 1
So,A‘1=E. 15 6 -5
5 -2 2

3 -1 1
Hence, A-l=|-15 6 -5

5 -2 2
8 E. Question

Find the inverse of each of the following matrices.

0 1-1]

4-3 4

3-3 4|

Answer

a=o|Z3 g-1l3 W13 S

=0-1(16-12)-1(-12 + 9)
=-4+43

=-1

Hence, A -1 exists

Cofactors of A are:
Ci1=0C=-1GC; =1
C12=-4C=3C,=-4

C13=—3C23=3C33=—4

T
. Cir Ciz Gy
adJA: CZl CZZ CZE
CEI CSE CSS
0 -4 -3
=[-1 3 3
1 —4 —4

0o -1 1
So,adjA=|—-4 3 —4
-3 3 —4

1

-1 _ = .
Now, A = IAI'adJ A

L. [0 1
So, A =_—l. —4 3 —4
-3 3 —4



o 1 -1
Hence, A"l1=|4 -3 4

3 -3 4
8 F. Question

Find the inverse of each of the following matrices.

00 -1]
34 5
2-4-7
Answer
|A|=0|j4 _57|_0|_32 _57|_1|—32 —44|

=0-0-1(-12 + 8)

=4

Hence, A -1 exists
Cofactors of A are:
C11=-8C1=4C3 =4
Cip=11Cp=-2C3p =-3

Ci3=-4C;3=0GC33=0

€ € Ca)t
adjA=C,; Cy, Cy;
Cgl C32 CEE
g8 11 —41"
=14 -2 0
4 -3 0
8 4 4
So,adjA=|11 -2 -3
—4 0 0
1t
Now, A Im.adj A
[8 4 4
So,ATt=2111 -2 -3
—4 0 0
2 1 1
Hence, A~ 1 = % _?1 _—f
-1 0 0

8 G. Question
Find the inverse of each of the following matrices.
1 0 0

0 cosa sina

0 sina —cosa

Answer



|A| — CF)SG( sina | _ 0+0
s5ina —Ccosd

(—cos?a—sin®a)

=-1

Hence, A -1 exists

Cofactors of A are:
Ci1=-1G1=0C33=0

Ci2 = 0 Cyp = —cosa C3p = —sina

C13 = 0 Cy3 = —sina C33 = cosa

T
. Cll Cl? Cla
adjA=Cy; Cpp Cpg
C31 C32 C33
-1 0 0o 1"
=10 —cosa —sina
0 —sina cosa
-1 0 0
So,adjA=|0 —cosa -—sina
0 —sina cosa

Now, A1 = Elradj A

-1 1 -1 0 0
So, A = 0 —cosa —sina
0 —sina cosa

1 0 0
Hence, A-1=|0 cosa sina

0 sina —cos
9 A. Question

Find the inverse of each of the following matrices and verify that A1 A = Is.

1 3 3

1 4 3

1 3 4]

Answer

R MR R

=1(16-9)-3(4-3) + 3(3-4)
=7-3-3

=1

Hence, A -1 exists

Cofactors of A are:
Ci1=7C1=-3C1=-3

Ci2=-1Cp=-1GC;2=0



C13=—1C23=0C33=1

C[Cu € Ca)t
adjA=1C,; Cyy Cog
Cgl C32 CEE
7 -1 -1t
=|l-3 1 0
-3 0 1
7 -3 -3
So,adjA=|—-1 1 0
-1 0 1
[7 -3 -3
Now,A-1=E -1 1 0
-1 0 1
-3 -3
Also,A“lA=|-1 1 o0
-1 0 1
7-3-3 21—-12-9
=|-1+1+0 —-3+4+0
-1 +0+1 -3+0+3
1 0 0
=0 1 0
0 0 1
Hence, A~ 1A =1

9 B. Question

Find the inverse of each of the following matrices and verify that A~ 1 A = I3.

L 2

Answer

m|=zﬁ %L—3E %y+1ﬁ

1 3 3
1 4 3
1 3 4

21-9—12
-3+3+0
-3 +0+ 4

4
7

=2(8-7)-3(6-3) + 1(21 - 12)

=2-9+409
=2

Hence, A -1 exists
Cofactors of A are:
Ci1=1C1=1G;=-1
Ci2=-3Cp=1Cx=1
C13=9C;3=-5C3=-1

IT

Cll
C21
Cal

Cl?
C22
C32

Cla
CQS
C33

adj A =




-1 1 -1
1 1 -1
9 -5 -1

Jr o1 -1
Now,A'1=§—3 1 1
9 -5 —1

1 1 —112 3 1
AIso,A‘l.A=51 3 1 1”3 4 1]
9 -5 -1llz 7 2
J2+3-3 3+4-7 1+1-2
=2|-6+3+3 —9+4+7 —3+1+2
18— 15—-3 27-20—-7 9-5-2

. (2 0 0 1 0 0

=£ 0 2 0 0 1 0

0 0 2 0 0 1
Hence, A~ 1A =1

10 A. Question

For the following pairs of matrices verify that (AB)y! = B~ 1A - 1;

3 4
A= { |andB {
5 3

IJO‘\

Answer

_[3 2 —
A_[7 o) 1ar=1

Then, adj A = [_57 _32]

T

4 6 _
B—[3 o] 1BI=-10

Then, adj B = [_23 _46]

1_ 172 -6
B~ = 10l—3 4]
3 2114 6 12+6 18 + 4
Also, A.B = -
>0 75] ] 28 + 15 42 + 10
=[18 22
43 52

|AB| = 936 - 946 = - 10

Adj(AB) = [ 2 22
—43 18

(AB)-1 = L 52 —22] _[

—10 —:]_8



e[ [

1 [10 + 42 —4-18

T —10l-15-28 6 + 12

_1[-52 22
wl43 18

Hence, (AB)"1=B-1A-1
10 B. Question

For the following pairs of matrices verify that (AB)1 = B~ 1A - 1:

1] 45
A= and B= |
3] 3 4]

2

5
Answer
|Al =1

adia=[3 7

R R

o= ;

B =-1

p-1_3dA _ 1[4 —5]
ar - —1l-3 4

Also, AB = [E é] [g i]

_ [11 14
29 37

|AB| = 407 - 406 = 1

v [37 —14
And, adj(AB) = 59 11

_1 _ adjAB
(AB) _—IABI
_[37 -14

—29 11

1a-1=[4 -5][3 -1

Now, B ~ 1A [_3 4][_5 2]
[

—29 11

Hence, (AB)"1=B-1a-1

11. Question
3 2] 6 7]

Let A = |andB= E Find (AB) - 1.
75] 8 9]

Answer



3 2
A=

[7 5
Al=15-14=1

aa=ls ]

w =il Sl

5[5 s

A-1l=

|B|=54—56=—2aij=[_98 _67]

Bd:%:i[—gg _67]
Now, (AB)-1=B-1a-1

=5[% S5

_ 145 + 49 -18-21
-2

-21-40-42 16 + 18

_ 194 -39

T 2l-82 34
39
(AB)—1=[—47 5 l
41 —-17

12. Question

5 _
Given A :{ :; :' | compute A~ L and show that 2A-1 =9 - A,
Answer
72 -3
A= [—4 7 ]

|A|=14—12=2ade=[7 3
4 2
A—1=E[7 3

2la 2
To Show: 2A "1 =9]-A

LHS2A-1=21

e 2= LG

“la 2

RHsol-a=[0 -2 7

=3 3
4 2
Hence,2A~1=91-A
13. Question
4 5]
If A = 1 |, then show that A - 31 = 2 (I +3A° 1),

-

-



Answer

A=[4 5
2 1
|A|=4-1o=-6ao|jA=[_12 _45]

A_1=—_16_12 —45]

To Show: A-31=2( +3A"1)

LHSA—3I=[; ?]—3[3 (1)]

5

-1y — -1 = l 0 E_l 5
RH.S2(1+3A-1) =2 +6A 2[0 1]+66[2

—4
=[§ g] + [_zl —54

%
Hence, A-31=2 (1 + 3A° 1)

14. Question

a b
Find the inverse of the matrix A =| 1+ ¢ | and show thataA~1 = (a? + bc + 1) | - aA.
c
a |
Answer
a b
A= 1+bc
a
Now, |A| — a+abc _bc = a+ abc—abc — 120

Hence, A ~ 1 exists.

Cofactors of A are

Ca1=-bCp=a

T
Since, adj A = [C“ C”]
CZl CZZ

1+be T
(adj A) = [ a —c]

—b a
_ [lzbc —b]
—C a

Now, A1 = Ell.adj A
_ 1 1+ be .
S e

—C 2|



—C d

To show.aA "1 = (a2 + bc+ 1) 1-aA.

1+be
LHSaA‘1=a[ - —b]

—c a
_[1 + bc —ab]

—ac
RHS(a2+bc+1)I—aA=[aZ ’ (l)jc o a2 + bc + 1]_[ac 1 ibbc]
_[1 + bc —ab]

—ac

Hence, LHS = RHS

15. Question

504 133
Given A =232 | B1=(143 . Compute (AB) -
121_ 134_
Answer
5 0 4 1 3 3
A=]2 3 zlandB‘1= 1 4 3
1 2 1 1 3 4

Here, (AB)"1=B-1A-1
Al=-5+4=-1
Cofactors of A are:
Ci1=-1Cy =8C3; =-12
Ci12=0CHr=1C3, =-2

C13=1C23=—10C33=15

adJA: CZl CZZ C23

T
Ci1 Gy Clal
Ca1 Cap G

-1 8 —lZl

Now, A-1l==

-1 8 —12]
1 —-10 15

(AB l—B lAl

1 3 3 8
1 4 3
1 3 4 —15



1+0-3 —-8-3+30 12+ 6-—45

=|1+0-3 -8—4+ 30 12+8—-‘-}5]

1+0-4 -8-3+40 12+ 6-60
-2 19 =27
Hence,=l—2 18 -25
-3 29 42

16 A. Question

coso —sina. 0] cosp 0 sinP |
Let F(o)=|sina cosa 0 and G(p) 0 1 0 |. Show that
0 0 1 —sinfi 0 cosP |

[F(@] t=F(-a)
Answer

cosa —sina 0
F(a) = [sina cosa O
0 0 1

| F(a)] = cos?a + sina=1
Cofactors of A are:
Cip =cosaCy; =sinaC3; =0
Cip =-sinaCy =cosaCzp =0
Ci3=00C3=-10GC3=1

Cix Ciz Clar

adj F(Ot)=lc21 Cys Cya
C31 CEZ CEE

sina¢ cosa O

[cos o —sina OIT
0 0 1

cosa  sina O
So, adj F(a) = |[—sina cosa Of ... (i)
0 0 1

11 col'sa sina 0
Now, [F(a)] =~ = 7|—sina cosa 0
0 0 1

cos(—a) sin(—a) 0
And, F( - a) = lsin(—a) cos(—a) Ol ------ (if)
0 0 1

—sina cosa 0

[cosa sina Ol
0 0 1

Hence, [F ()]~ ! = F(-a)
16 B. Question
coso —sina. 0] cosp O sinP |

Let F(o)=|sina cosa 0 and G(p) 0 1 0 |.Show that
0 0 1 —sinf 0 cosp |



[G(B)]~1=G(-B)
Answer
cosp 0 sinP |

G(p) 0 1 0

—sinfp 0 cosp |
IG(B)| = cos®B + sin*B=1
Cofactors of A are:
Ci1 =cosB Cyp =sinaCzy; =sinf
C12=0C=1GC3,=0

C13 =sinBC23 =0C33 =COSB

. Cii Ciz Cia]
AdjG(B) =|Cy; Cyp Gy
Ca1 C3p Gy

cosp 0 sinBT
=[ 0 1 0 l
—sinff 0 cosp
cosfp 0 —sinf
So, adj G(B)=l 0 1 0 l ...... (i)
sinf 0 cosf
cosfp O —sinBl

Now,[G(B)]'1=%l0 1 0
sinf 0 cosp

1
sin(—) 0 cos(—p)

cosp 0 -—sinp
=[ 0 1 0 ]

sinf 0 cosp

caos(—fB) 0 sin(—p)
And,G(—B)=I 0 0 l

Hence, [G (B)] ~1 = G(-B)
16 C. Question
cosd —sino. O] cosp 0 sinP |

and G(fp) 0 | 0 |. Show that
—smff 0 cosf |

Let F(a)=|sina  cosa O
0 0 1

[F(@)G(B)] "1 =G-(-B)F(-a).
Answer

We have to show that
[F(0)G(B)] "1 =G(-B)F(-a)
We have already shown that
[G(B)]-1=G(-B)

[F ()] 1 =F(-a)



And LHS = [F(a)G(B)] - !
=[G TIF()]-1
=G(-B)F(-a)

Hence = RHS

17. Question

23] 10] 00] ,

If A= , verify that A2 - 4 A + | = O, wherel = | and O = E Hence, find A~ 1,
2 ] 01] 00]

Answer

>_[2 3][2 3] _[4+3 6+6

A_[l 2][1 2 _[2+2 3+4]

_[7 12

_[4 7]

_ .12 31 _[8 12

4A‘4[1 2 _[4 8]

L 0

'_[0 1

Now,A2-4A+|=[Zr 172]_[3 132]+[é 2

=[7—8+1 12—-2+0
4-4+0 7-8+1

Hence, = [g g

Now, A2-4A+1=0
AA-4A =-|

Multiply by A -1 both sides
AAA-D -4AA-1=-|a"1

Al-41=-A-1

taeaefy 9 3
A_1=[—21 _23]

18. Question

.
Show that A = |satisfies the equation A2 + 4A - 421 = O. Hence, find A~ 1.
24

-

Answer
S PR
e P P e it

[t 20
-8 26



w=a7 -6 1l

1 0 42 0
421 =42 =

[0 1 [ 0 42
Now,

A2 4 4A - 421 =[z‘; _20] +[32 20]_[402 402

26 8 16

_[74—74 —20+20]
-8 +8 42-42

Hence, = [g g

Now, A2 + 4A - 421 =0
=A"LA.A+4A-1A-42A1I=0
=IA+41-42A"1=0
=42A" 1= A+ 4

=A"1=—[a + 4]
-l 9+

A_1=i[[—4 5]]
42 2 8
19. Question

31
If A :{ |- show that A% - 5A + 71 = O. Hence, find A~ L.
-12

Answer
A=[3 1
-1 2
A2 — 3 1] 3 1]: 9—-1 3+2
-1 2it=-1 2 -3—-2 -1+ 4
_[8 5
-5 3

Now, A2 - 5A + 71 = _85 g]—5[_31 %]*7[3 2

_[8-15+7 5-5+0
-5+5+0 3-10+7

=[5

So,A2-5A+71=0
Multiply by A -1 both sides
=AAA-l_5AA-147LA-1=0

=A-51+7A"1=0



=A-1=1[51—4]
7
-1_1[5 0] _[3
_7'[0 5] [—1
-1 _1 2 -1
_7'[1 3]
20. Question
If A = [g g] find x and y such A% - xA + yl = O. Hence, evaluate A~ 1.

Answer

a=[;

A2 — [4 3] [4 3] _ [é6++1g 162:-2155]

_[22 27
18 31
o st~ ZxE 3 8-

=22-4x+y=0o0rd4x-y =22
=18-2x=00rX=9

=Y=14

So,A2-5A+71=0

Multiply by A -1 both sides
=AAA-1l-o9A A-1l+14LA-1=0
=A-91+14A-1=0

—A-1_1rg_
=A —14[91 A]

“nily gL
el 3
21. Question

3 -2
If A = E find the value of A so that A2 = AA - 2I. Hence, find A~ 1,

4 -2
Answer

A= [3 —2

i P | A e PP A
_[4 —4

Now, A2 = A\A - 2|

=M = A2 + 2|



=L A+E -0 2
=} 2-F 2
=[3:~L —21] _ [3 -2

A —2A 4 -2
=3AL=30rA=1
So, A2 =A-2|

Multiply by A -1 both sides

=AAAl=AA-1_21A"1=0

_op-1 [t ] 372 _[2 2

0 4 -2
Hence, A1 =3.[_
2 —

22. Question

5 3]
Show that A = s | satisfies the equation x? - 3A - 7 = 0. Thus, find A~ 1.
Answer
5
a=® 3)
A2 = 3[5 25-3 15-6
l -2 1 —2 —5+2 -3+ 4

_[22 9

-3 1

Now, A2-3A-7=0

gL R P B PR

_[22—15 7 9-9-0
3+3-0 1+6-7

=0 o

So,A2-3A-71=0

Multiply by A -1 both sides
=AAA-1-3AA-1_-7LA-1=0
=A-31-7A"1=0

=7A-1=A-3I

- 1_2] 3o 1]

_1 __
Hence, A =3 _1 _5]

23. Question



6 5
Show that A = | satisfies the equation x2-12 x + 1 = 0. Thus, find A~ 1
706

Answer
A= [6 5
7 6
We have A2-12A +1=0

ool gl B i e

_ [71 60
84 71

Now, A2-12A+1=0

=lee 70-227 ¢+l

_[71—=72 +1 60—60+0]
84—-82+0 71-72+1

Hence, = [g g

Also, A2-12A+1=0
=A-121+A"1=0

=A-1=121-A

=12y ][5 ¢

[102_—76 102—_ 56]

Hence, A~ 1= [_67 _5]

24. Question

11
For the matrix A =|1 2—3 |. Show that A3 - 6A% + 5A + 11I3 = O.Hence, find A~ 1,
]

-1 3

Answer

1 1 1
A=|1 2 -3

2 -1 3
A3 =A2A

1 1 11t 1t 1
A2=[1 2 -—3[|1 2 -3

2 -1 3112 -1 3

1+1+2 142-1 1-3+3 4 2 1
=(14+42-6 1+4+3 1-6-9|=|-3 8 -14
2—-14+46 2-2-3 2+34+9 7 -3 14




4 2 111 1 1
A2A=|-3 8 -—14||]1 2 -3
7 -3 14ll2 -1 3
[ 4+ 2 4+ 2 4+4-1 4—-6 + 3
=(-3+8-28 -3+ 16 + 14 —-3-—-24—42
| 7-3 + 28 7—6-—14 7+ 9+ 42
[ 8 7 1
=|-23 27 —69
| 32 —13 58
Now, A3 - 6A2 + 5A + 11|
8 7 1 4 2 1] 1 1
—23 27 —-69|-6|-3 8 -—-14|+ 51 2
32 —13 58 7 -3 14/ 2 -1
8 — 24 7-12 1-6 5+ 11
=|(-23+18 27—-48 —69+84|+|5+0
[ 32-42 —-13 + 18 58-—84 | 10+ 0
—16 -5 -5 16 5 5
=|-5 —21 15|+ |5 21 -15
—10 5 26 10 -5 26 |
0 0 0
=(0 0 0
0 0 0

Thus, A3 - 6A2 + 5A + 111

1
-3
3

+ 11[

5+0
10 + 11
-5+ 0

Now, (AAA)A-1 —6(AA)A-1+5AA-1T+111A-1=0

AAA~1A) - 6AA-1A) +5(A-1a) =-1(A- 1)

A2_6A+51=11A"1

=A"l=——(a-6A + 5]
Now,
A2 - 6A + 5I
(4 2 1] 1 1 1 1 0 0
=|-3 8 —14/-6|1 2 —-3/+5|0 5 0
|7 -3 14 2 —1 3 0 0 1
(4 2 171 [6 6 6 5 0 0
=|-3 8 -—-14|—-|6 12 —-18/+ |0 5 0
|7 -3 141 liz -6 18] 0 0 5
KR 171 [6 6 6 ]
=|-3 13 -14|—-|6 12 -18
|7 -3 191 liz2 -6 18/
(3 —4 -5
=|-9 1 4
-5 3 1
3 —4 -5
Hence,A‘1=—ﬁ -9 1 4
-5 3 1

25. Question

1 0 0
0 1 0
0 0 1
5+0

—-15 + 0
15 + 11




1 0-1 ]

Show that the matrix, A = =2 —1 satisfies the equation, A3 - A2 - 3A - I3 = O. Hence, find AL,
34 1)
Answer
1 0o -2
A=|-2 -1 2
3 4 1
A3 =A2A
1 0 -Z2]J1 0 -2
AP=|-2 -1 2(|-2 -1 2
3 4 1 3 4 1
1+0-6 0+0—-8 —-2+0-2 -5 -8 —4
=|[-2+2+6 0+1+8 4-2+2|=|6 9 4
3-8+ 3 0—-4+4 -6+8+1 -2 0 3

AZA =

-5 -8 4|1 0
6 9 41]1-2 -1

3

-5 + 16—12 0—8 + 16 10-16—4
=l6—18+ 12 0—-9+ 16 —-12 + 18 + 4
L —2-0+9 0—-0-—-12 4+0+3

-1 -8 -—10
=|0 7 10
L7 12 7

Now, A3 - AZ - 3A - |

-1 -8 -10 -5 -8 —4 —2 1 0 0]
0 7 10 |—| 6 9 4 =3 0 1 0
7 12 7 -2 0 3 0 0 1l
-1 +5 -8+ 8 —-10 + 4 -3—1 —-0-0 -
=] 0-6 7—9 10— 4 6—0 +3-1 —6 0
L7 + 2 12-0 7—3 -9-0 —-12+ 0 —-3-—1.
[ 4 0 -6 -4 0 6
=|-6 -2 6|t ]6 2 -6
L9 12 4 -9 -12 -4
0 0 0
=0 0 0
0 0 0O

Thus, A3 - AZ-3A-1|
Now, (AAA)A-1 - (AA)A-1-3AA-1_-1A-1=0
AAA-1A) -AA-1A)-3(A-1A) =-1(A- 1)
AZ-A-3A-1=0
=A"l=(a-A-3]
Now,
-1 -8 -10 1 0 -2 100
(A?—A—3I)=[0 7 10]—[—2 -1 2]—3[0 1 0]

7 12 7 3 4 1 0 0 1



-5 -8 —4 1 0o -2 3 0 0
=|6 9 4/=-1-2 -1 2|—-(0 3 0
—2 0 3 3 4 1 0 0 3
[—-§—-1—-3 —-8—-0—-0 —4+2-0
=s|l6+2—-0 7+ 1-3 4—-2—-0
—2—-3—-0 0—4—-0 3—1-3
[—9 —8 -2
=| 8 7 2
-5 —4 -1
-9 -8 -2
Hence,A-l=|g 7 2
-5 —4 -1
26. Question
2-1 1]
If A=|—-1 2 —1/|.Verify that A3 - 6AZ + 9A - 4] = O and hence fid A~ 1.
1-1 2
Answer
2 -1 1
A=|-1 2 -1
1 -1 2
A3 =AZA
2 -1 1 2 -1 1
A=|-1 2 —1f||-1 2 -1
1 -1 2 1 -1 2
4 +1+1 2—-2-2 2+ 1+ 2 6 -5 &
=|-2-2-2 1+2+1 -1-2-2|=1|-5 & -5
2+1+2 —-1—-2-2 1+ 1+ 4 5 -5 6
6 -5 § 2 -1 1
A2A=|-5 6 —5||-1 2 -1
5 -5 &6 1 -1 2
12+ 54+45 —-6—10—-5 6+ 5+ 10
=|-10-6—-5 5+ 12+5 —-5—-6-10
110 + 5+6 -5—-10—-6 5+ 5+ 12
[ 22 —21 21
=|-21 22 =21
[ 21 —21 22
Now, A3 - 6AZ + 9A - 4]
22 21 21 6 -5 § 2 -1 1
—-21 22 -21|—-6|-5 6 -5+ 9|-1 2 -—-1|—4
21 —-21 22 E -5 &6 1 -1 2

[22 —36 + 18—4 —21 +30—-9-0
—21+30-9-0 22—36 + 18—4
121 -30+9—-0 -21+30—-9-0

21-30 + 9-0
—21 +30-9-0
22—-36 + 18—4

|



Now, (AAA)A-L1 -6(AA)A-1+9AA-1_4A-1=0
A2 -6A +91=4A"1
=Al=2(a"—6A + 91)
Now,
6 -5 5] (2 -1 1
-6

(A2—6A+9I)=[—5 6 -5
5 -5 6

(6 -5 5 12 -6 6 (9 0 0
=|-5 6 —5[—|-6 12 -6+ |0 9 0

L5 -5 6 6 -6 12 0o 0 9

[6—-12+9 -5+6+0 5-6+0

=|l-5+6+0 6—-12 + 9 —5+6+0]
L b—6 + 0 -b—-6+0 6—-12+ 3

—1

. 3 1 -1

Hence,A‘1=; 1 3 1
1

27. Question

-8 1 4]
1
fA==| 4 4 7/, provethatA-1=AT,
1-8 4
Answer
1—8 1 4 1—8 1 4
A=cl4 4 T7|AT=C|4 4 7
1 -8 4 1 -8 4

|Al = [ - 8(16 + 56) - 1(16 - 7) + 4( - 32 - 4)]

=-81

Cofactors of A are:
Ci1=72C1=-36C3; =-9
Ci2=-9Cpp =-36C3, =72

Ci3=-36Cy3=-63C33=-36

adjA=1Cy; Cyy Cyg

Cal C32 C33

[ 72 -9 —36lT

Ci1 Gy Clar

—-36 —36 —63
-9 72 36

So,adjA=|-9 -36 72

—36 —63 -36

72 36 —9]




s [ 72 —-36 —9
Now,A-1=E -9 —-36 72
—36 —63 -—-36
1—8 4 1
Hence,A‘1=a 1 4 —g|=AT
4 7 4
28. Question
3-3 4]
If A=|2—-3 4/, showthatA~-1=A3
0-11
Answer
3 -3 4
A=[2 -3 4
0 -1 1
Al=3+6-8=1
Cofactors of A are:
C11=1C21=—1C31=0
C12=-2C22=3C32=—4
Ci3=-2C3=3C3=-3
©[Cu € Cya)”
adjA=Cy; Cyy Cyy
Cal C32 C33
1 -2 21!
=l-1 3 3
0 -4 -3
1 -1 0
So,adjA=|-2 3 —4
-2 3 =3
. 1 -1 0
Now,A‘1=;—2 3 —4
-2 3 -3
3 -3 4][3 -3 4
Also,A2=|2 -3 4||2 -3 4
0 —1 1o -1 1

9—-6+0 -9+ 9—4 12—12 + 4
=6-6+0 —6+9-4 8-12+ 4
0-2+0 0+3-1 0-4+1

[3 —4 4
=0 -1 0
-2 2 -3

3 —4 4]1[3 -3 4
A=AA=[0 -1 of|lz -3 4

-2 2 =3llo0 -1 1




Hence, A~ 1 = A3

29. Question

-1 2 0]

IfA=|—-111 {, Showthat A2 =A1,
110

Answer
11 -1 1

Al =— -

IA| 1|10 2|0 0|+0

A =-1(0-1)-2(0) + 0

=1-0+0
[A] =
-1 2 0
A=|-1 1 1
0 1 0
-1 2 0][-1 2 0
A2=AA=|-1 1 1|[-1 1 1
o 1 ollo 1 0
1-24+0 -2+4+2+40 0+2+0
=l1-14+41 —2+1+1 -1+1-0
0-1+0 0+1-0 0+1-0
-1 0 2
=lo o0 1
-1 1 1

Cofactors of A are:
C11=—1C21=0C31=2
C12=0C22=0C32=1

C13=—1C23=1C33=1

T
. Ci1 Gz €y
adjA=1C,; Cpy Cys
Ca1 Cap G
-1 0 —-17°
=10 0 1
2 1 1
-1 0 2
So,adjA=|0 0 1
-1 1 1

-1 0 2
Now,A-1=§lo 0 1]
1

—1 1

-1 0 2
Hence, A-l=|0 o0 1|=A2

-1 1 1

30. Question




5 4] -2]
Solve the matrix equation { |X = { | where X is a 2x2 matrix.
11 1 3

Answer

asff o=l 7]
So, AX =B

or,Xx=A"1B

Al =1

Cofactors of A are
Cll = 1 C12 = - 1

C1=-4Cp=5

T
Since, adj A = [Cll C12]
C21 CZZ

san=[4,

-1 - L o4
Now, A _IAIadJA

ATl =%[—11 _54]

so.x=[4 S 5]

—14]

Hence, X = [_43 17

31. Question
5 3] [147]
Find the matrix X satisfying the matrix equation: X | = .

Answer

LetA=[_5l _32 B=[174 ;]

So, AX =B
Oor,X=A"1B
Al =-7

Cofactors of A are
C]_]_ = - 2 C12 = l

C1=-3Cp=5

T
Since, adj A = €11 Clz]
21 CZQ



@im=[2 1’

-3 5

-[7 ¢

Now, A~ 1 = —-adjA
=[5 3

S°'X=$[—21 —35][1?4 7]

i[28 + 21 14 + 21

Hence, X =
ence. —14-35 —7-35
.
=17 &l
32. Question

32 [-11] [2-1]
Find the matrix X for which: |X | = |
7 5_ 21 0 4

Answer

cin=f} Yo=3 Je=l; ]
Then The given equations becomes as
AXB = C

=X=A"1cB-!

[A] =35-14 =21

Bj=-1+2=1

o5l

=x=A-lcB-1= M[_ _2][2 —1][2 —1

_1]10+0 -5- 3][
-14+0 7+ 1212 —1

—13] [2 _1

_1[10—-26 —10 + 13
—14 + 38 14-19

_1[-16 3
Hence, X = 21l 24 _5]
33. Question
21]_5
Find the matrix X satisfying the equation: |X |
53 32

Answer



eea=[g gle=[ le=[p ¢

Then The given equations becomes as
AXB = 1|

=X=A"1B"1

[Al=6-5=1

[B]=10-9=1

R R

o1t (2 )

=X=A_1B_1=[—35 _21”—23 _53]

_[6+3 -9-5
-10-6 15 + 10

=[9 —14
—16 25
9 —14
H X =
ence. X = 15 s
34. Question
12 2]
IfA=|212],find Al and prove that A2 - 4A-5| = O.
121
Answer
1 2 2
A=l2 1 2
2 2 1
1 2 2I1 2 2
A=12 1 2||2 1 2
2 2 112 2 1
[1+4+4 2+2+4 2+4+2
=[2+2+4 4+1+4 4+2+2
2 +4+2 4+2+2 4+4+1
9 8 8
=18 9 8
8 8 9
A2 -4A +51=0
9 8 8 1 2 2 1 0 0
=18 9 8|—4|2 1 2|—-5|0 1 0
8 8 9 2 21 0 0 1
9-4-5 8-8—-0 8-—8-0
=|8—8—-0 9—4—-5 8—-8-0
§—8—-0 8-8—-0 9—-4-5%
0 0 0
=10 0 0
0 0 0




Also, A2-4A-51=0
Now, 6(A.A)A-1_-4AA-1-51A-1=0
=A-41-5A"1=0

=A-1=2a—41)

1'1 2 2 1 0 0
=52 1 2|—4|0 1 0
12 2 1 0 0 1
1'1—4 2—0 2—-0
=3 2—-0 1—-4 2-0
2—0 2—0 1—4
1—3 2 2
Hence, A~ 1 = -12 -3 2
2 2 -3

35. Question

If A is a square matrix of order n, prove that |A adj A| = |AP.
Answer

|A adj A] = |AI

LHS |A adj A|

|Al.]adj Al

|AL|A[" -1

|A|n -1+1

|A]" = RHS

Hence, LHS = RHS

36. Question

3—-1 1 1 2-2
IfA~1=|-15 6-5 and B=|-1 3 0, find (AB)" L.
5-2 2 0-21

Answer
3 -1 1 1 2 =2
A-l=|-15 6 -5|/B=|-1 3 0
5 -2 2 0 -2 1

IB] =1(3-0)-2(-1-0)-2(2-0)
=3+2-4
|B| =1

-1 - L agi
Now, B~ * = IBIad] B

Cofactors of B are:
Ci11=-3C1=2C3;=6
C12=1C22=1C32=2

C13=2C23=2C33=5



C31 C32 C33
3 1 21F
=2 1 2
6 2 5l
3 2 6
So,adjB=f1 1 2
2 2 5
I3 2 s
Now,B-1==|1 1 2
2 2 5

(AB)-1=B-1a-1

3 2 6]] 3 -1 1
=11 1 2||-15 6 -5

2 2 5lL5 -2 2

3—-15+10 -1+6—4 1-5+ 4

[9—30+30 -3+ 12-12 3-10 + 12
6—-30+ 26 -2+ 12-10 2-10 + 10

9 -3 5
Hence,=|—-2 1 0
1 0o 2

37. Question

1-2 3
IfA=| 0—14/ find (AT) L.
-2 21
Answer
1 -2 3
A=|l0 -1 4
-2 2 1
1 0 =2
LetB=AT=|-2 -1 2
3 4 1
1 0 -2
Bl=|-2 -1 2
3 4 1

=(-1-8)-0-2(-8+3)=-9+10=1
Cofactors of B are:
C11=-9C1=8C31=-5
Ci1p=-8Cp=7C,=-4

C13=—2C23=2C33=—1
iy Ciz clar

aij:lczi G Cus
C31 GC3z G



-9 8 -s51!
=|1-8 7 4
-2 2 -1
-9 -8 -2
So,adjB=|8 7 2
-5 4 -1
) -9 -8 -2
Now,B‘1=; 8 7 2
-5 4 -1
-9 -8 -2
Hence, (AT)-1= | g 7 2
-5 4 -1
38. Question
—1-2-2]
Find the adjoint of the matrix A =| 2 1—2 | and hence show that A(adj A) = |A] I5.
2-21
Answer
-1 -2 -2
A=| 2 1 -2
2 -2 1
-1 -2 =2
Al=|2 1 -2
2 -2 1

=-11-4)+212+4)-2(-4-2)
=3+12 + 12

A = 27

Cofactors of A
C11=-3C1=-6GC3;=6
Cip=-6C5»=3C3,=-6

C13=-6C23=—6C33=3

adJA: CZl CZZ CZE

CEI CEE CEE

-3 -6 —6]"
=le 3 -6

6 -6 3

T
Ci1 Gy IC:Lal

So, adj A =

3
—6
6

-1 -2 -2][-3 6 6
2 1 -2||-6 3 -6
2 -2 11ll-6 6 3
27 0 0
=10 27 0

o o0 27

A(adj A) =




1 0 0
A(adjA)=27|0 1 0
0 0 1

Hence, A(adj A) = |A|l

39. Question

011]
fA=[101/ findA-1andshowthatA-1=1/2(A%-3I).
110_
Answer
0 1 1
A=|1 0 1|/|A|=0-1(0-1)+1(1-0)=0+1+1=2
1 10

Cofactors of A are:
Ci1=-1C1=1GC; =1
Cio=1Cp=-1GCy =1

Ci3=1C3=1GC3=-1

C[Cu € Ca)t
adj A = Car Gy Gy
Ca1 Caz Gy
-1 1 11t
=]l1 -1 1
1 1 -1
-1 1 1
So,adjA=|1 -1 1
1 1 -1
Jr o1
Now, A-l=2]11 —1 1
1 1 -1
0 1 110 1 1 1 0 0
A2-31=f1 0 1|{1 0o 1/-3|0o 1 0O
11 ol 1 o 0 0 1l
0+1+4+1 04+0+1 0+1+0 1 00
=l0++0+1 14+40+1 14+0+0[—-3[0 1 0
0+14+0 14+0+0 1+14+0 00 1
2 1 1 300
=11 2 1|/—|0 3 0
11 2 0 0 3
—1 1 1
=11 -1 1
1 1 -1

Hence, A~ 1 = é(A2 -3l)

Exercise 7.2
1. Question

Find the inverse of each of the following matrices by using elementary row transformations:



4 — 3_|
Answer
Given:- 2 x 2 square matrix
Tip:- Algorithm to find Inverse of a square matrix of ‘n’ order by elementary row transformation
(i) Obtain the square matrix, say A

(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor I, on the
RHS till we obtain the result

Ih = BA

(iv) Write A1 =B
Now,

We have,
A=A

Where |5 is 2 x 2 elementary matrix
7 1 1 0
- [4 —3] - [0 1]A

. 1
Applying ry — h

1 1
R L
4 -3 0 1

Applying 1, = 1, — 4n,

13[30
|17 7 =|7 T|a

-25 4

0 — — —
7

7

. 7
Applying r, = —ETQ

211
=l = [F 5
23 23

Hence, it is of the form
| = BA

So, as we know that

I =AlA

Therefore



21 1
S e A

inverse of A

E 25
2. Question

Find the inverse of each of the following matrices by using elementary row transformations:

5
21|

-2

Answer

Given:- 2 x 2 square matrix

Tip:- Algorithm to find Inverse of a square matrix of ‘n’ order by elementary row transformation
(i) Obtain the square matrix, say A

(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor |, on the
RHS till we obtain the result

Ih = BA

(iv) Write A1 =B
Now,

We have,
A=A

Where |5 is 2 x 2 elementary matrix

-[ -l

Applying 1, — =7,

2 1
o3k 2
2 1 01

Applying 1 = 1, — 21y

U

L T N ]
Il
=

Applying r, = b1,

RN

=

ul e

Applyingry = ny —%?'2

=lo =[5 Fla

Hence, it is of the form



| = BA

So, as we know that

I =AlA
Therefore
Al=8
-1 _ 1 _2 .
=>4 = [_2 g ] inverse of A
3. Question

Find the inverse of each of the following matrices by using elementary row transformations:

Answer

Given:- 2 x 2 square matrix

Tip:- Algorithm to find Inverse of a square matrix of ‘n’ order by elementary row transformation
(i) Obtain the square matrix, say A

(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor I, on the
RHS till we obtain the result

I, = BA

(iv) Write A1 =B
Now,

We have,
A=A

Where |5 is 2 x 2 elementary matrix
=l Al-lo ala

Applyingr, = nr, — 2n,

- [é —25] = [—12 2]A

Applying r, = —é?‘z

o] R o e

=1

ol

Applying ry =1, — 21,

~lo al-

Hence, it is of the form

w | b

i | bd U e
| e

| = BA



So, as we know that

| =A1A
Therefore
Al=8B
1 2
A1 = 5 El inverse of A

4. Question

Find the inverse of each of the following matrices by using elementary row transformations:

25

3 |

—

Answer

Given:- 2 x 2 square matrix

Tip:- Algorithm to find Inverse of a square matrix of ‘n’ order by elementary row transformation
(i) Obtain the square matrix, say A

(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor |, on the
RHS till we obtain the result

In = BA

(iv) Write A1 =B
Now,

We have,
A=A

Where |5 is 2 x 2 elementary matrix

-[1 3=l 1

. 1
Applying r; — -1y

U
[ RN
I
—

Applyingr, = —n;

1 g =0
- = A
o 3| |31

| 2 2
Applying r, = 21,
3 1
-1 2] = [5 O]A
1 -1 2

Applyingry =y —g?‘z



-l -5 Fa
Hence, it is of the form
| = BA

So, as we know that

Il =A1A

Therefore

=471 = _25] inverse of A

5. Question
Find the inverse of each of the following matrices by using elementary row transformations:

310

7

Answer

Given:- 2 x 2 square matrix

Tip:- Algorithm to find Inverse of a square matrix of ‘n’ order by elementary row transformation
(i) Obtain the square matrix, say A

(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor |, on the
RHS till we obtain the result

I, = BA

(iv) Write A1 =B
Now,

We have,
A=A

Where |5 is 2 x 2 elementary matrix
3 10 10
[ Fl=1p Ja

. 1
Applying r; — -1y

10 1
L3
2 7 0 1

Applyingr, =1, — 2ny

Applying r, = 31,



10 1
R
0 1 -2 3

Applyingr; =1, — ??'2

fo =15 S
Hence, it is of the form

| = BA

So, as we know that

| =AlA
Therefore
Al=8B
_ 7 —107.
1 _
=247 = [_2 3 ] inverse of A

6. Question
Find the inverse of each of the following matrices by using elementary row transformations:
012]
123
311 |
Answer
Given:- 3 x 3 square matrix
Tip:- Algorithm to find Inverse of a square matrix of ‘n’ order by elementary row transformation
(i) Obtain the square matrix, say A
(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor |, on the
RHS till we obtain the result

In = BA

(iv) Write A1 = B

Now,

We have,

A=I13A

Where I3 is 3 x 3 elementary matrix
[0 1 2] [l 00

=1 2 3|=]0 0

0

3 1 1 01

A

=

Applying 1y <= 13

1 2 3 0 1 0
=10 1 2({=]1 0
0

3 1 1

(=

Applying r; =13 — 3ny



1 2 3 0 1 0
=10 1 2|1=11 0 O0|A
0 -5 -8 0 -3 1

Applying r; = 1, — 213 and 1y — 13 + 51y

1 0 -1 -2 1 0
=0 1 2|=]1 0 O0fA
0 0 2 5 -3 1

Applying r; = 51?‘3
1 0 -1 -2 1 0
=lo 1 2f=|1 0 0a
0 0 1 S 3 3

Applyingry =1 +ryandrn, =1, — 2y

1 1
1 0 0 5 5
0 1 0 - 1{A
0 0 1 3 1
2 2
Hence, it is of the form
| = BA
So, as we know that
I =AlA
Therefore
Al=8B
i 112
2 2 2
=2>A41=|—4 3 1|inverseof A
5 3 1
2z 2

7. Question

Find the inverse of each of the following matrices by using elementary row transformations:

-2

h
— =

1
0
3

=]

Answer

Given:- 3 x 3 square matrix

Tip:- Algorithm to find Inverse of a square matrix of ‘n’ order by elementary row transformation
(i) Obtain the square matrix, say A

(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor I, on the
RHS till we obtain the result

I, = BA
(iv) Write Al = B

Now,



We have,
A=15A

Where I3 is 3 x 3 elementary matrix

2 0 -11 [L 0 0
s 1 o|=|0 1 ol|A
01 3 00 1

Applying r; — i?‘l
1o - |3 0
s 1 of|=lo 1 o|A
01 3 0 0 1
Applying r; = 1, — 51y
1 0 —: 100
_2 2_
“lo1 2|=|-2 1 ofA
2 2
01 3 0 0 1
Applyingry; =15 — 13
10 —= 1 0 o0
_2 2_
=0 1 2]=]-2 1 o0|Aa
2 2
00 32 R
2 2
Applying r; — 21y
10 -2 10 o0
_2 2_
“lo1 2= [-2 1 of&
2 2
00 1 5 -2 2

. 1 5
Applying ry =1y +-myandr, > 1 — o1y

1 0 0 3 -1 1
=10 1 0f=]-15 6 -5
5 =2

0 0 1 2

A

Hence, it is of the form

| = BA

So, as we know that

| =A1A

Therefore

Al=8B
3 -1 1

=471 = l_15 6 —5l inverse of A
5 -2 2

8. Question

Find the inverse of each of the following matrices by using elementary row transformations:



(%)
|
[

Answer

Given:- 3 x 3 square matrix

Tip:- Algorithm to find Inverse of a square matrix of ‘n’ order by elementary row transformation
(i) Obtain the square matrix, say A

(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor |, on the
RHS till we obtain the result

In = BA

(iv) Write A1 = B

Now,

We have,

A=I3A

Where I3 is 3 x 3 elementary matrix
[2 3 1] [l 00

=2 4 1|=]0 0

0

3 7 2 0 1

A

=

Applying r; = %?‘1

1§§ 5100
212 4 1|= o 1 ofA
3 7 2 00 1

Applyingr, =1, — 2y andr, =1, — 31,

2111 4 0
2 2 2
=0 1 o|]={-1 1 o|A
o 22 [-2 0 1
2 2 2

. 3 3
Applyingr; =1y —5h andry =1, — 372

1 0 2 2 -2 0
2 2
=0 1 o|=[-1 1 oA
0o 0 3 1 =21
2 2
Applying r; — 2ny
1 0 - 2 -2 0
- 2_ 2 A
01 0/=]-1 1 o
00 1 2 -5 2

Applyingr, =1, — El?'g



1 0 0 1 1 -1
=0 1 0|=|-1 1 0
2 =5

0 01

Hence, it is of the form

| = BA

So, as we know that

I =AlA

Therefore

Al=8B
1 1 -1

=41 = l_l 1 0] inverse of A
2 -5 2

9. Question

Find the inverse of each of the following matrices by using elementary row transformations:

3-3 4]
2-314
0-11 |
Answer

Given:- 3 x 3 square matrix

Tip:- Algorithm to find Inverse of a square matrix of ‘n’ order by elementary row transformation
(i) Obtain the square matrix, say A

(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor I, on the
RHS till we obtain the result

I, = BA

(iv) Write A1 =B
Now,

We have,
A=13A

Where I3 is 3 x 3 elementary matrix

3 -3 4 100
s>l2 -3 4|=|o0 1 o|a

0o -1 1 lo o 1
Applying ry — é?'l

1 -1 = 10 o0
- 3_3 A

2 -3 4|/= 0o 1 0

0 -1 1 00 1

Applyingr, = n, —2ny



1 —13 10 o0
“lo 1 T2 1 o)A
0 -1 1 0 0 1

Applying r, = —1;,
1 -1 2 g 0 0
o 1 2= -1 o|A
3 32
0 -1 1 0 0 1

Applyingry =+, and iy =13+ 15

10 0 1 -1 0
4 2
o1 {22 -1 o],
oo -3 |2 -1 1
3 3
Applying 13 = —3r,
10 0 1 -1 0
=0 1 —3f=|z -1 ofa
00 1 -2 3 -3

Applyingr, = nr, + z?‘g

1 0 0 1 -1 0
=10 1 0f=1|-2 3 —4
-2 3 =3

0 0 1

A

Hence, it is of the form
| = BA
So, as we know that
I =A1A
Therefore
Al=B
1 -1 0
=471 = l_z 3 —4l inverse of A
-2 3 -3
10. Question
Find the inverse of each of the following matrices by using elementary row transformations:
2-14]
4 02

3-27

Answer

Given:- 3 x 3 square matrix

Tip:- Algorithm to find Inverse of a square matrix of ‘n’ order by elementary row transformation
(i) Obtain the square matrix, say A

(ii) Write A = I,A



(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor |, on the
RHS till we obtain the result

In = BA

(iv) Write A1 = B

Now,

We have,

A=I3A

Where I3 is 3 x 3 elementary matrix
[l 2 0 l ll 00

=2 3 —-1|=1|0 1 0
1 -1 3

0 0 1

A

Applyingr, =, —2randr; =13 — 1y

1 2 0 1 0 0
=0 -1 —-1|=1|-2 1 0
0 -3 3 -1 0 1

Applying r, = -1,

1 2 0 1 0 0
=0 1 1{=(2 -1 0

0 -3 3 -1 0 1

A

A

Applyingry =13 — 21, and 1y = 13 + 313

1 0 -2 -3 2 0
=0 1 1(=(2 -1 0

0 0 6 5 =31

A

. 1
Applying r; = PLE!

10 -2 [[3 20
=0 1 1|= —1 015
6

0 0 1

[N RS

Applyingry =y +2rpandn, =1, — 1y

10 0 —2 ! %
1 1
RN N
1
2

=

0 0 1

ol =

Hence, it is of the form
| = BA

So, as we know that

I =AlA

Therefore

Al=gB



1 i].
=41 = -3 "z inverse of A

ol | -]

[ ]

11. Question

Find the inverse of each of the following matrices by using elementary row transformations:

Answer

Given:- 3 x 3 square matrix

Tip:- Algorithm to find Inverse of a square matrix of ‘n’ order by elementary row transformation
(i) Obtain the square matrix, say A

(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor |, on the
RHS till we obtain the result

I, = BA

(iv) Write A1 = B
Now,

We have,
A=I3A

Where I3 is 3 x 3 elementary matrix

2 -1 3 1 0 0
=11 2 4|=10 1 0|A
3 1 1 0 0 1

Applying r; — é?‘l
1 % 2 10 o0
= 2 2 _ 2 A
1 2 4(7 |0 1 0
3 1 1 0 0 1

Applyingr, =1, —ryandry = 1, — 31

z 0
2
=|-2 1 ofa
2
] I I P
2 2
2

Applying r; = =1,

"
=]

=

U
=] = =
Ba U k|
L]

mIU|mIU|M||

-1 3 - 0 0
- = 2
2 2
=lo 1 1]|=|-% 2% ola
5 ? 2 2
03 72l [-2 01



. 1 5
Applyingr; =13 +1; andr; 13— 21y

2 1
10 2 s 5 0
=0 1 1|=]_1 2 4lA
0 0 —6 5 5
-1 -1 1
Applying ry; — —é?‘g
RN
1 0 2 91 ;
=10 1 1|= -3 3 0 |A
001 111
6 6

Applyingr, = —rmandr, — 1, — 2ny

X =z 1
1 0 0 15 15 3
11 7 1
:|:0 1 Ol: —5 5 g A
001 1o 1
3] () (]
Hence , it is of the form
| = BA
So, as we know that
I =AlA
Therefore
Al=8B
e
15 15 3
A1=|-2 T IlinverseofA
30 30 (]
1 1 1
(3] 5] &

12. Question

Find the inverse of each of the following matrices by using elementary row transformations:

Answer

Given:- 3 x 3 square matrix

Tip:- Algorithm to find Inverse of a square matrix of ‘n’ order by elementary row transformation
(i) Obtain the square matrix, say A

(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor |, on the
RHS till we obtain the result

I, = BA

(iv) Write Al =B



Now,

We have,

A=I13A

Where I3 is 3 x 3 elementary matrix
[l 1 2] [l 00

=(3 1 1 0 1 0|A

2 3 1 0 0 1

Applyingr, =1, — 3r, andry = 1y — 21y

0 0
= 2 1 0[A
0 1
Applying 1, — —?2
1 1 2 1 0 o
5 3 1
=20 1 =-|=|= —= 0]|A
2 2 2
0 1 -3 -2 0 1

Applyingry =, —m,andry = — 1

oo
2
5 1
=10 1 - —= 0 ]A
2 2
r 1
2 2
Applying 1y — E?‘g
1 1
1o -3 |7z 3 °©
- 3
o 2=z Tz O A
7 1 2
0 0 1 LT .. o

. 1 5
Applying 1y =1y +-13 andr, =1, — 13

-z 2 _1

1 0 0 11 11 11
ﬁ[o 1 0]— -—= -2 Z|a

11 11 11

001 AT

11 11 11-

Hence , it is of the form
| = BA

So, as we know that

I =AlA
Therefore
Al=8B
.z s _ 31
11 11 11
»41=|—2 _2 2= linverseofA
11 11 11
7 1 2



13. Question

Find the inverse of each of the following matrices by using elementary row transformations:

2-14]
4 02
3-27
Answer

Given:- 3 x 3 square matrix

Tip:- Algorithm to find Inverse of a square matrix of ‘n’ order by elementary row transformation
(i) Obtain the square matrix, say A

(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor |, on the
RHS till we obtain the result

In = BA

(iv) Write A1 =B
Now,

We have,
A=I3A

Where I3 is 3 x 3 elementary matrix

2 -1 4 100
{4 0o 2/=|0o 1 o|la
3 2 71 lo o1

Applying r; — i?‘l
1 -2 2] |5
=4 0 2|= |0 of4
3 -2 7 00 1

1 = 2 0o
2 2
slo 2 -6l=]|-2 1 o|la
0 -2 1 201
2 2

= 190
2 1
=lo 1 -3|=|-1 2 o|a

1
0 -2 1 2901

. 1 5
Applying ry =13 +-mp and 1y 513 — o1y

1
10 2 0 50
=lo 1 —3[=[-1 5 ofa
1
00 —; -2 ;1



Applying r; = =21,

. 0 - o
10 3 s
“lo 1 —3|= |71 7 0[aA
0 0 1 4 _1 —2
2

Applyingry =1y — El?'g andr, =1, +3ny

100
010 11—1—6A

0 01

Hence , it is of the form
| = BA

So, as we know that

I =AlA

Therefore

Al=8B
-2 g 1

=>41=[11 —1 —¢|inverseof A
4 -2 2

2
14. Question
Find the inverse of each of the following matrices by using elementary row transformations:
30-1]
23 0
041 |
Answer
Given:- 3 x 3 square matrix
Tip:- Algorithm to find Inverse of a square matrix of ‘n’ order by elementary row transformation
(i) Obtain the square matrix, say A
(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor |, on the
RHS till we obtain the result

In = BA

(iv) Write Al = B
Now,

We have,

A = I5A

Where I3 is 3 x 3 elementary matrix



3 0 —1 100
{2 3 o|l=|0o 1 o|la
0 4 1 0 0 1

Applying r; — é?‘l
10 — go 0
22 3 o|=]o 1 oflA
0 4 1 00 1

Applyingr, = nr, — 2n,

10 —: 2 00
3 3
o3 [T ]-2 1 oA
0 4 1 0 0 1

. 1
Applying 1, — 372

10 — - 00
R
0 4 1 0 0 1

Applying 1 = 13 — 41,
10 — = 0 0
=lo 1 2|=|-2 2 o|a
9 9 3
00 1 !
] 9
Applying 1y — 91y
1 0 —g é 0 0
R R
00 1 8 —12 9

. 1 2
Applyingr; =1, + RE andr, =1, — e

1 0 0 3 —4 3
=10 1 0|=|-2 3 —2|A
0 0 1 8 —-12 9

Hence , it is of the form

| = BA

So, as we know that

I =AlA

Therefore

Al=8B
3 —4 3

=241=|-2 3 —2|inverseof A
8 —-12 9

15. Question

Find the inverse of each of the following matrices by using elementary row transformations:



Answer

Given:- 3 x 3 square matrix

Tip:- Algorithm to find Inverse of a square matrix of ‘n’ order by elementary row transformation
(i) Obtain the square matrix, say A

(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor |, on the
RHS till we obtain the result

In = BA

(iv) Write A1 = B

Now,

We have,

A=I3A

Where I3 is 3 x 3 elementary matrix
[ 3 —2] ll 00

30 0 1 0fA

1 0 0 1

Applyingr, =1 + 31, andry =1y — 21y

bl

Applying r, — —?2

11 2 1 0 0

=0 1 2[=]2 -1 o|a
2 2 2

01 -3 L2 o 1

Applyingry =1, —3r, andry = 1y + 51y

1

10 -2 0 -2 0
3 3
5 1 1
=lo 1 —5f=]|5 5 9|
oo 2| [-2 2 4
9 3 9
. 9
Applying r; — an
1
10 —1: 0 =5 0
- = P R A
0 1 —|7 | = 9
o0 11 [-2 2 2
11 11 11

. 1 5
Applying 1y =1y +13 and 1, =1y + 213



11

=

1 0 0
=10 0] =

0 0 1

[
|
r—-lm
Rlv
ey
|Ul,_.|-l‘- |M
= =
|ﬂ!4|UIH|m
=

[
[
[
[
[
[

Hence , it is of the form
| = BA

So, as we know that

I =AlA
Therefore
Al=8B
_1r _ 2z 3
11 11 11
41| 2 2 Z>linverse of A
11 11 11
3 5

,_.
-
"
Hn
"
Ele

16. Question
Find the inverse of each of the following matrices by using elementary row transformations:

T

|

—
| S I
L]

LUV
—
—

Answer

Given:- 3 x 3 square matrix

Tip:- Algorithm to find Inverse of a square matrix of ‘n’ order by elementary row transformation
(i) Obtain the square matrix, say A

(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor |, on the
RHS till we obtain the result

I, = BA

(iv) Write A1 = B

Now,

We have,

A=I3A

Where I3 is 3 x 3 elementary matrix
-1 1 2] ll 00

=1 2 3/=|0 1 0

L3 1 1 0 0 1

A

Applying r; = —1n,

(1 -1 -2 -1
=1 2 3|=1]0
13 1 1 0 0 1

Applyingr, = n, —nyandry = 1, —3n

[ =]
o o




1 -1 -2 -1 0 0
=10 3 5|=1]1 1 0|A
0 4 7 3 01

Applying r, = 51?‘2
1 -1 —_2 -1 0 0
=0 1 Z|=|% I o|a
3 3 3
0 4 7 3 01

Applyingry =1y +15 and iy = 13 — 41

1o -3 [-2 2 o
3 3 3
3 1 1
=10 1 o % 3 0]A
00 - L
3 3 3
Applying 1, — 31y
1o — [-2 2 o
3 3 3
= sl=[2 1 4la
0 1 3 3 3
0o 0 1 5 —4

. 1 5
Applying 1y, = 17 + RE andtr, =1, — g?'g

1 00 1 -1 1
=0 of=1-8 7 =5
0 0 1 5 -4 3

Hence, it is of the form

A

=

| = BA

So, as we know that
Il =A1A

Therefore

Al=pB

=41 = l—g 7 —5] inverse of A
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