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Chapter 3: Matrices.

Exercise 3.3
-1 2 3 -4 1 -5
1. If A=| 5 7 9landB=| 1 2 0 |,then verify that
-2 11 1 3 1
(i) (A+ B)'=A'+ B' (i) (A— B)'=A'—B'
Solution:
-1 5 -2 -4 1 1
Wehave A'=| 2 7 1 |,B'=|1 2
3 9 1 5 0
-1 2 3| [-4 1 -5 -5 3 2
(i) A+B=|5 7 9|+/1 2 0|=/6 9 9
-2 1 1] [1 3 1 -1 4 2
5 6 -1]
.'.(A+ B)'= 3 9 4
-2 9 2|

-1 5 2] [-4 1 1] [-5 6 -1
A+B'=12 7 11|+ 1 2 3|=/3 9 4
3 9 1] |-501] |29 2

Thus proved (A+B)'=A'+B'
-1 2 3| |4 1 -5 3 1 8
(”) A-B=|5 7 9|-|1 2 0|=4 5 9
-2 11 1 3 1 3 2 0

-1 5 -2 -4 1 1 3 4

3 9 1 -5 0 1 8 9

Thus proved (A-B)'=A-B'
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2 If A'=|-1 2]|and bz[_ },then verify that
0 1
0] (A+ B)':A'+ B' (i) (A—B)':A'—B'
Solution:
(i) Since A=(A")’
3 -10
Thus, we have A=
4 2 1
-1 1
B'=| 2 2
1 3
3 -10][-1 21 2 11
A+B= + =
4 2 1) |1 23 5 4 4
.'.(A+B)':
3 4] [-1
A+B'=|-1 2|+]| 2 =
0 1] |1
Hence proved (A+B)'= A'+B’
, 3 -1 0| |-121 4 -3 -1
(ii)A-B= — =
4 2 1 1 2 3 3 0 -2
4 3
.'.(A—B)'= -3 0
-1 -2
3 4 -1 1 4 3
A-B'=|-1 2|-|2 2|=|-3 0
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Hence proved (A-B)'= A—B’

-2 3 -1 0
3. If A'= and B = ,then find (A+2B)'
[1 2} L 2} (A+28)
Solution:
Since A=(A")’
-2 1
S A=
B
-2 1 -1 0
S A+2B= +2
3 2 1 2
2 1] [-2 0
= +
13 2] |2 4
__—4 1]
|5 6
4 5
S (A+2B)'=
GO
4, For the matrices A and B, verify that (AB)'=B'A'where
1 0
i) A=|-4|,B=[-1 2 1] i) A=|1|,B=[1 5 7]
3 2
Solution:
1 -1 2 1
(i) AB=|—4|[-1 2 1]=| 4 -8 -4
3 -3 6 3
-1 4 -3
~(AB)'=|2 -8 6
1 -4 3
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Now, A'=[1 —4 3],B'=| 2
1
-1
B'A'=| 2 [1 4 3]
1
-1 4 -3
1 -4 3

Thus proved (AB)' —B'A

0
(i) AB=|1|[L 5 7]
2

0 0 O

2 10 14

-.(AB)' =

o O o
(&)
=
o

01 2
=0 5 10
0 7 14
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Thus (AB)'=B'A’

) cosa Sina )
5. If (i) A:{ ) } then verify that A'A=1
—sina cosa
. sinae cosa .
(i) A:[ ) },then verify that A'A=1
—cosa Sina
Solution:

cosa Sina
A= .

—sina cosa
[cosa —sina |

| sina cosa |

[cosa —sina |
A'A= {

cosa —sin a}

|sina  cosa ||-Sina cOsa
| cos?a+sin®a sinacosa —sinacosa
|sinacosa —sinacosa sin? . +cos’ &
[1 0 |
1o 1)

Thus proved A'A=1

(ii) A{

sina  cos a}

—-Ccosa sina
, [sina —cosa ]
A= )
(cosa  sina |
- [sina -cosal[ sina cosa
A'A= . .
(cosa  sina ||-cosa sina
[ sinfa+costa sinacosa —sina cosa
|sinacosa —sina cosa cos’ a +sin’a
1 0 |
01
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Thus proved A'A=1

1 -1 5
6. (i) Show that the matrix A=|-1 2 1 |isasymmetric matrix
5 1 3
0o 1 -1
(if) Show that the matrix A=| -1 0 1 |is a skew symmetric matrix
1 -1 0
Solution:
1 -15
(i) Wehave A'=|-1 2 1|=A
5 1 3

A=A

Thus, A is a symmetric matrix

0 -1 1 0 1 -1
(i) Wehave A'=| 1 0 -1|=-|-1 0 1 |=-A
-1 1 0 1 -1 0

A=A
Thus, A is a skew — symmetric matrix
\ 15 .
7. For the matrix A= g - , verify that

(i) (A+A")is asymmetric matrix
(i) (A—A") is a skew symmetric matrix

Solution:

o

(1) A+A'={1 5}+F 6}
6 7| |5 7
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’ 3 2 11
|11 14
2 11
(A+AY) = = A+A'
11 14
Thus, (A+A") is a symmetric matrix
1 5 1 6
(i) A-A'= -
6 7 5 7
o -1
|1 0
0 1
A-A")=
(n-n)- & )
o -1
1100
-—(A-A)
Thus, (A—A") is a skew — symmetric matrix
1 ! 0O a b
8. Find E(A+A')andE(A—A'),When A=|-a 0 ¢
b —-c O
Solution:
0 a b
Given, A=|-a 0 ¢
b —c O
0 -a -b
A'=la 0 -c
b ¢ 0
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0 a b 0 —-a -b
A+A'=-a 0 cl|+/la 0 -c
b —c 0] |[b ¢ O
0 0O
=0 0 O
00O
1 0 0 O
~'-E(A+AI)= O 0 O
0 00
0 a b 0 —-a -b
b ¢ 0] |[b ¢ O
0 2a 2b
=| -2a 0 2c
-2b -2¢c O
0 a b
=2|-a 0 ¢
b —c 0
1 0 a b
...—(A—Al)z —-a 0
2
b -c 0
9. Express the following matrices as the sum of a symmetric and a skew symmetric
matrix
6 -2 2 3 3 -1
.13 5 -
0, ii)|-2 3 -1 i) |2 —2 1
2 -1 3 4 5 2
. 1 5
iv
( )[_1 2}
Solution:
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3 5 3 1
Let A= ,then A'=
1 -1 5 -1
3 5 31
Now, A+ A'= +
Lok
[6 6
|6 -2
1 1
_1]6 6
2|6 -2
13 3
13 1
3 3
Now, P'= =P
23

S P= %(A+ A') is a symmetric matrix

, {3 5} {3 1}
Now, A—A'= -
1 1| |5 -1
[0 4
-4 0
1 \
LetQ:E(A—A)
1[0 4
" 204 0

1%

1 . . .
Q= E(A— A')is a skew- symmetric matrix

Thus, A as the sum of P and Q

o} 2% 3
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6 -2 2 6 -2 2
(i) Let A=|-2 3 -1|,then A'=|-2 3 -1
2 -1 3 2 -1 3

6 -2 2 6 2 2
Now, A+A'=|-2 3 -—1|+|-2 3 -1
2 -1 3 2 -1 3

12 -4 4
-4 6 -2
4 2 6
P=1(a+A)
2
12 -4 4
1
=4 6 -2
4 2 6

6 —2 2
|2 3 -1
2 -1 3

6 -2 2
2 -1 3

Thus, P = %(A+ A')is a symmetric matrix

6 -2 2 6 -2 2
Now, A-A'=|-2 3 -1|+|-2 3 -1
2 -1 3 2 -1 3

I . .

Il
o O O
o O O
o O O

o o

o O o

o O O
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0 00O
Now, Q'=(0 0 0|=-Q
0 00O
1

Thus Q = E(A_ A')is a skew- symmetric matrix

Thus, A as the sum of P and Q

3 1 2|, 23
2 2 2 2
P+Q:l -2 —2+—E 0 3
2 2
—5—22 —§—30
L 2 L2 i
3 3 -1
=-2 -2 1
-4 -5 2
=A

o]

1 2
Let p:i(A+A-):[ }
2 2 2

1 . . .
Hence, P = E(A+ A") is symmetric matrix.
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e L E
:{—06 (ﬂ
Let Q:%(A-A'):[O 3}

-3 0

, {0 —3}
Now Q'= 3 0 =-Q

Hence Q = %(A— A')is a skew symmetric matrix

Thus, A as the sum of P and Q

o 1 2] [o 3
+Q_2 2|73 0

143

=A
10.  If A, B are symmetric matrices of same order, then AB —BA isa
A. Skew symmetric matrix B. Symmetric matrix
C. Zero matrix D. Identity matrix
Solution:

A and B are symmetric matrices, therefore, we have
A'=Aand B'=B ... (1)
Here, (AB—BA)'=(AB)'-(BA)'
=B'A'-A'B'
=BA-AB [by (1)]
=—(AB-BA)

~.(AB—AB)'=—(AB-BA)
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Hence, (AB—BA)is a skew symmetric matrix

cos —sin
11. If Az{ . ¢ a},thenA+A':I,ifthevalueof a s
sine  cosa
AL B. X C.n p. %
6 3 2
Solution:

A cosa -Sina
sina cosa
cosa  sin a}

=>A=|
—sina cosa

Now A+ A'=1
|cosa —sina L | cosa sine| |10
“lsing cosa | |-sina cosa| |0 1
2c0sa 0 10
s =
0 2c0sa 0 1

Equating the corresponding elements of the two matrices, we have

CoOSa =

o =Cos* (1]
2

T
La=—
3




