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Exercise 3.3

Question 1:
Find the transpose of each of the following matrices:
5 -1 5 6
L] ey |35 6
B 2 3 2 3 -1
(L
Answer
5
1 N 1
LetA=| — |, thend’ =|5 = -1
. 2 )
(i) - -
_—l
. (1 -1 . |1 2
(ii) Let A= ,then4' =
| 2 3 -1 3
-1 5 6 -1 B
Letd=|3 5 6|, thend"=| 5 5
(iii)
2 3 -1 6
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Question 2:
-1 2 3 -4 1 -5
A=| 5§ i 9 B=| 1 0
-2 1 1 1 1 '
If, and then verify that
0) (A+B)'=A'+B
(i) (A-B)'=4'-B
Answer We have:
-1 5 -2 —4 | 1
A= 7 L LB'=| 1 2 3
3 9 | -5
(i)
-1 2 3 —4 | -5 -5 3 -2
A+B=| 5§ 7 91+ 1 0f=| 6 9 9
-2 | | | 3 | -1 q 2
-5 6 -1
~(A+B)=| 3 9 4
-2 9 2
-1 5 -2 —4 1 1 -5 6 -1
A+B'=| 2 7 1|+ 1 2 3l=] 3 9 4
3 9 | -5 0 1 -2 9 2

Hence, we have verified that ( 4+ B)' =A+B
(i1)
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f Z ST 1 <5 I8
A-B=| 5 7 = 1§ 0= 59
&G o 1 Li 1| ]-3 2 o

3 -3

“(4-B) =|1 5 =2

8 9 0
-1 5 2[4 1 113 4 =3
A-B=|2 7 -l 1 2 3]=1 § B
3009 1|5 o 1] |8 9 0

Hence, we have verified that (A4 - B)' =A'-B'

Question 3:
3 4
A'=[-1 2 B -1 2 1
If , 0 =~ 2 3| then verify that
and

(i) (A4+B) =A'+B'
(ii) (A-B) =A'-B'

Answer

(i) It is known thatA =(A )
Therefore, we have:
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|
it
p—

[a—
L9

2 5
o (A+B) =|1 4
1 4
¥ 4 [ 1] [2 5
A+B=|-1 2|+ 2 2|=1 4
o 1)1 31 4

Thus. we have verified that (A+ B) = A"+ B'
(i)
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3 =1 WITEL, 7 0 IT.Js B =
A-B= - =
i 3 oAt @ sl v 3
43
(4-B)=|-3 0
oy g
3 41[1 1] [4 3
A-B'=|-1 2|2 2|=|-3 o0
0o 1|1 3] [1 =2

Thus. we have verified that (A - B)' =A'-B,

Question 4:

Bz[—l 0] '
and : X , then find (A+23)
Answer

We know that

T

~.(A+2B) =[—:1 5]

Question 5:

For the matrices A and B, verify that (AB)’ = B'A" where
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(i) ]
A=|-4|,B=[-1 2 1]
3
(i) 0
A=(1|, B=]l 5 7]
2
Answer
()
i -1 2 1
AB=|-4|[-1 2 =] 4 -8 -4
3 -3 6 3
-1 4 =3
~(4B)=| 2 -8 6
K -4 3
-1
Now.A'=[l -4 3] Bi=| 2
1
-1 -1 4 3
SBA=| 21 -4 3= 2 -8
| 1 —4 3

Hence. we have verified that (.4 B)' =B'A.

(ii)
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0 0 0 0
AB=[1[1 5 7]=1 5 7
2 2 10 14
0 | 2
a(4aBy={o 5 10
0 7 14
1
Now, 4"=[0 I 2],B8'=|5
7
1 0 | 2
~nBA=[5][0 I 2]=(0 5 10
7 0 7 14

Hence, we have verified that (AB)l =B'A.

Question 6:

[ cosa sina

—sma cosa] If (i) , then verify that A4 =1

sin¢  cosa
A= :
~cosa sina

(i) , then verify that A'A=1
Answer

()
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4 cosa sina
—sina Ccosa

, |cosa —sina
sina  cosd |

. [cosa —sina|[ cosa sina
AA=

sing  cosa || -sina@ cosa

[(cosa)(cose)+(-sina)(-sine) (cosa)(sine)+(-sine)(cosa)
1 | (sina)(cosa)+(cosa)(-sina) (sina)(sina@)+(cosa)(cos)
| [ cos? @ +sin’ & Sin @ oS & —Sin & Cos &

| sinezcos @ —sina cosa sin” & +cos” a

1 0
= = [

b ]

Hence, we have verified that 4’4 = /.

(ii)
sin cosa
A= :
—~cosa sina

) [sin a —cosa |

cos sina J

Y sinad -cosa || sina cosa
cosa  sina || -cosa sina
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Sin  —cCosa || sina  cosa
cosa sina || —cosea sina

(sina)(sina)+(—cosa)(-cosa) (sina)(cosa)+(—cosa)(sina)
g | (cosa)(sina)+(sine)(-cosa) (coser)(cosa)+(sina)(sina)
[ sin® @ +cos’a sin cosa —sina@ cos &

| sina cosa —sina cosa cos” a +sin” a

1 0
= =

b

Hence, we have verified that 4’4 = 1.

Question 7:

1 -1 5
A=|-1 2
(i) Show that the 2 ] 3 matrix is @ symmetric matrix
0 1 -1
A=|-1 0 1
1 -1 0
(ii) Show that the matrix is a skew symmetric matrix
Answer
(i) We have:
| -1 5
A'=|-1 2 l1|=4
5 1 3
A=A

Hence, A is a symmetric matrix.
(ii) We have:
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nA=-4
Hence, A is a skew-symmetric matrix.

Question 8:

1 5
A= 6 ;
' For the matrix verify that
(A+A4")

() is @ symmetric matrix

y A-A
(i) ( )is a skew symmetric matrix

Answer

wo B OBE 2
A+ 4 =[|2|

(A+A4")
Hence, is @ symmetric matrix.

el W
L S i

(4-4)
Hence, is a skew-symmetric matrix.
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Question 9:
0 a b
S(4+d)  (4-4) b e 0
Find and , when
Answer
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0 a b
A=|-a 0 C
—b —C
The given matrix is
0 -a -b
~nA'=|a 0 —C
b c 0
0 a b 0 —a -b 0 0 0
A+ A =|-a 0 cl+ 0 - |=[0 0 0
~b —C 0 b c 0 0 0 0
0 0 0]
.'.%(A+A')= 0 0 0
0 0 0
[0 a b =a =b 0 2a  2b
Now, A—A"=|—-a 0 cl-la 0 — |=|2a 0 2¢
| —b —¢ 0f |& 0 -2b 2c 0
[0 a b
.'.%(A—A')= -a 0 ¢
_—b —c 0
Question 10:

Express the following matrices as the sum of a symmetric and a skew symmetric matrix:
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iy [6 =2 2

(iii) 3 3 -l

(iv) -

(i)

3 5 , 13 1
Let 4= .then 4" =
1 -1 5 -1
. |3 5 3 1 6 6
Now, A+ A" = + =
| -1 5 -1 6 -2

1 A 1]6 6 3 3
LetP=—(A4+4)=— =
2 216 -2 3 -1
) I 3
Now, P'= =P
3 -1
1 '
P=—(A+4)
Thus, is a symmetric matrix.
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uetQ=%(A-A'):%[_g gH-g z]

L

1 '
0= (4-4)
Thus, is a skew-symmetric matrix.
Representing A as the sum of P and Q:

A O A

(i)
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6 -2 2 6 -2 2
LetA=|-2 3 ~1|, thenA'=| -2 3 -1
2 -1 3 2 -1 3

6 =2 2 6 =2 2 12 4

Now, A+ A'=| -2 3 -1 |+ -2 3 -1|=|-4 6
2 -1 3 2 -1 3 4 -2
12 —4 4 6 -2 2
Let P = (A+A')=; 4 & S-|8 8
4 -2 6 2 -1 3
6 -2 2
Now, P'=| =2 3 -1|=P
2 -1 3
1 i
P=—(A+4)
Thus, B is @ symmetric matrix.
6 -2 2 6 -2 2 0 0
Now, A—A"=| -2 3 —1|+|-=2 3 -1|=(0 0
2 -1 3 2 -1 3 0 0
0 0 0
LetQ:é(A—A'): 0 0 0
0 0 0
0 0 0
Now, Q'=|0 0 0|=-0
0 0 0
1 '
Q=5(A‘A)
Thus, is a skew-symmetric matrix.
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Representing A as the sum of P and Q:
[ 6 -2 21 [0 0 0 6 -2 2
P+Q0=|-2 3 —1|+|0 0 0|=(-2 3 -1|=4
| 2 -1 310 0 0 2 -1 3
(iii)
3 3 —1] 3 -2 -4
LetdA=|-2 -2 1|, thend'=| 3 -2 =5
-4 -5 2] -1 1 2
3 3 =] 3 -2 -4 6 | -5
Now, A+ A'=|-2 -2 1 [+ 3 -2 =5|=| 1 -4 -4
-4 -5 2 -1 | 2 =5 -4 4
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3 1 .3
Je 1 - 2 2
l.elP=%(,4+,4')=§ 1 -4 -4 | = '5 25 e,
-5 ~4 4 &
2 B A
i ]
= 1 _é-
‘ 2 2
Now, P'= 1 -2 =9 |=p
2
= -2 2
L 2 :
1 ,
P=—(A+4)
Thus, is @ symmetric matrix.
3 3 -1 3 -2 ~4 0 5
Now, A—A'=|=2 -2 =] 23 =9 =5 |=|=5
-4 -5 2 -1 1 2 -3 -6
o > 3
: Jo s 3 p 2 2
l.etQ=§(A—A’)=E -5 0 6=_5 0 3
-3 -6 0 3
- -3 0
. _
g 42 =3
2 2
v |9
Now, Q' = = 0 -3 [=-0
2 3 0
2 I
1 '
0=-(4-4)
Thus, is a skew-symn fes
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Representing A as the sum of P and Q:
§ abs =2 [f 2 &
2 2 2 2 3 3
pip=| L 2 al{-2 ¢ s3l=|lw =
2 2
5 3 =9
=2 P 2 |== =3 ©
L 2 2l b g
(iv)
5 ) -1]
Let4A= .then4'=
B s PR

[ 51 [1 -1] [2 4
Now A+ A" = + =

[—l 2] [5 2] 4 4]

I 2
LetP=l(A+A')=
2 2

) 2
Now, P' = =P
2 2

1 '
P=—(4+4)
Thus, . is @a symmetric matrix.

SPRVN I A N P

0 3
LetQ=%(A—A’)=|:_3 ]

0 -3
Now, 0" =I: ] =-0
1 '
0= 5("’ =~
Thus, is a skew-symmetric matrix.
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