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Exercise 4.3

Question 1:

Write Minors and Cofactors of the elements of following determinants:

_ 2 -4 ja e
(M 0 3 (ii) bod
Answer

(i) The given determinant is

Minor of element a; is My;,

~Mi; = minor of element a;; = 3

Mi> = minor of element a;, =0
M,; = minor of element a,; = -4
M,> = minor of element a,, = 2

Cofactor of aj;is A; = (=1)'*7 M.

A = (—1)1+1 My, = (—1)2 (3)=3

Az = (=1)""* Mz = (-1)° (0) = 0
Azr = (—1)""1 My = (=1)° (-4) = 4
Azz = (=1)*" Mz = (-1)* (2) = 2

o ¢
(ii) The given determinant is b odl

Minor of element a;; is M.
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~M;; = minor of element a;; = d

Mi> = minor of element a;; = b
M,; = minor of element a,; = ¢
M,, = minor of element a,, = a

Cofactor of a;is A; = (-1)' "7 M;;

A = (_1)1+1 M = (—1)2 (d) =d

Ap = (_1)1+2 My = (—1)3 (b) =-b
Azi = (-1)**' My = (-1)’ (¢) = —¢
Ay = (_1)2+2 My, = (—1)4 (@) =a

Questior

1 00 1 0 4
Mo 1 o a3 5 -l

0 0 1 o 1 2
Answer
1 0 0
(i) The given determinantis /0 1 0

0 0 1

By the definition of minors and cofactors, we have:

Mi; = minor of a;;1= 0

Mi> = minor of a;,=



www.toppersguru.com

www.toppersguru.com

0 1
M;3 = minor of a;3 = =0
13 Inor 13 00
0 0
M,; = minor of a,; = =0
0 1
M i f 0 1
= minor of a,, = =
22 Inor 22 01
M i f 0 0
= minor of a,; = =
23 Inor 23 0 0
0 0
Ms; = minor of az;= 0 =0
0
Ms, = minor of as; = 00 =0

1 0
0 1

Ms3 = minor of ass
A;; = cofactor of a;;= (—1)'** M;; = 1
A;, = cofactor of @;, = (=1)!*2 M, = 0
A;; = cofactor of a;3= (=1)!"*M;5 =0
A1 = cofactor of @1 = (—=1)*** My; = 0
A, = cofactor of @, = (=1)**2 My, = 1
A,3 = cofactor of a3 = (—=1)>">*My3 = 0
As; = cofactor of asz; = (—=1)>** M3; = 0
As, = cofactor of @z = (=1)°**2 M3, = 0

1

4

As; = cofactor of asz = (—1)°*3 M35 =

1 0
(ii) The given determinantis 3 3 -1

o 1 2

By definition of minors and cofactors, we have:

-1
Mi; = minor of a;1= - =10+1=11
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M;, = minor of a;,= ‘{} ‘=6—(}=6
3 5

M13= min0r0f313= 0 i =3-0=3
04

M,, = minor of a, = ) 2=U—4=—4

4

M,, = minor of a,, = 0 2=2—ﬂ=2
10

M,3 = minor of a,3 = 0 1 =1-0=1
0 4

M31= minor of asi= 5 =0-20==-20
1 4

M3, = minor of as, = 3 l:—l—l2=—13

0
Ms3 = minor of as3 = |3 5 =°0=3

A, = cofactor of a;;= (—=1)** My; = 11

A, = cofactor of a;, = (=1)*?* M, = -6
A;; = cofactor of a;3 = (=1)'"3 M3 = 3
A, = cofactor of a,; = (-1)**'1 My, = 4
A,, = cofactor of a,, = (=1)?"? My, = 2
A3 = cofactor of @3 = (—=1)?*3 My; = —1
As; = cofactor of as; = (—=1)*** M5; = =20

As, = cofactor of as, = (—1)°*2 M3, = 13

As; = cofactor of @s3 = (=1)>** M35 =5
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5 3 8
Using Cofactors of elements of second row, evaluate A=2 0 1,
Answer I 2 3

Lad

5 B
The given determinantis |2 0 1|
We have: 1 2 3

P9 16=7
Ma=p 577707

~A,; = cofactor of @a; = (=1)*"' My = 7

’:n 8
M= || | =15-8=7

~A,, = cofactor of @, = (—=1)*"? My, = 7

5 3 -
M,; = : 2‘_10_3=|’
~Az3 = cofactor of a3 = (—1)°*3 My = =7

We know that A is equal to the sum of the product of the elements of the second row

with their corresponding cofactors.
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“A = aZlAzl + azzAzz + a23A23 = 2(7) + 0(7) + 1(—7) =14 -7=7

Question 4:
1 x ez
Using Cofactors of elements of third column, evaluate A=|l ¥ =x|
Answer 1 _z¢ x|
1 x» 2
The given determinantis |l v zx
1 z xv
We have:
1 v
M13 = Tl=z—= ¥
1 =
1 x
M3 = =X
1 =z
L.x
Mss = | =y-x
oy

~A;3 = cofactor of a;3 = (—1)1*3 M3 = (z — y)

A,3 = cofactor of a3 = (=1)>">* My3 = — (z — x) = (x — 2)
As; = cofactor of ass = (—=1)**3* M35 = (y — x)
We know that A is equal to the sum of the product of the elements of the second row

with their corresponding cofactors.
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SA=ap A Fag AL tagAg,
=yz(z-y)+zx(x—z)+xy(y-x)
=y —yz+xz-xt + ' =xy
= (xlz —yzz]+(}:3 —xz* ] +(.r_y‘1‘ - x:y]
=z(x: —y1}+:: (y=x)+xp(y-x)
=z(x—y)(x+y)+ 2 (y-x)+xv(y-x)

Question 5:
For the matrices A and B, verify that (AB)’ = B'A" where
.

() A=| 4, B=[-1 2 1]
3
0

(i) A=|1[,B=]l 5 7]
2

Answer
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1] -1 2
(1) 4B=|-4[-1 2 = 4 -8 -4
3 =3 6 3
B 4 -3
(4B =| 2 -8 6
1 4 3
-1
Now, A"=[] -4 3].B=| 2
1
-1 -1 4 —3|
LBA =) 21 -4 3= 2 -8 6|
! 1 4 3

Hence. we have verified that [xfﬂ}‘ = R4’
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0 0 0 0
(i) 4B=|1|[1 5 7]=|1 5
2 2 10 14
0 | 2
~(4By=l0 5 10
0 7 14
I
Now, A"=[0 I 2].B'=|5
7
I 1 2
B'A =|5][0 | 2]=|0 5 10
7 0 7 14

Hence. we have verified that [ffffj'}' = R'4".
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