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EXERCISE 5.5
_ 2 3 T . . :
L.Tf A= L 3} ., prove that A — A” is a skew — symmetric matriz.

Solution:
Given

[ ]

Consider,
T
a-an=([; -5 3)
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—(A—AT) = [2 _[]1] ... (ii)

From (i) and (ii) we can see that

A skew-symmetric matrix is a square matrix whose transpose equal to its negative, that
is,

X==X'

So, A— AT is a skew-symmetric.

3 —4 _ . :
2.1f A= [1 _J , show that A — AT is a skew — symmetric matriz.
Solution:

Given
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Consider,
4Ty [0 =5
(a A)_[E D]...(i)

_(A_AT)TZ_[E _[}5]T
__[o 5]

-5 0 0 e
_[A_AT):[E D]...(ii)

From (i) and (ii) we can see that

A skew-symmetric matrix is a square matrix whose transpose equals its negative, that is,
X=-X'

So, A— AT is a skew-symmetric matrix.

5]
3.1 fthe matriz A = |y
4

o]

T
—3| . is a symmetric matriz matric findr, y, z and t
—7

o]

—+

Solution:

Given,

SN2 X

y Z —3]

4 t —71ijsasymmetric matrix.

We know that A = [ajj]mxn is @ symmetric matrix if a; = aj;
So,

X=a,3=4a3;, =4

A:

V=az; =a;;,=2

Z=dpp; = dpy = &

t=as;=a,3=-3

Hence, x =4,y =2,t=-3 and z can have any value.

3 2 7
A=|1 4 3
4. Let —2 5 B, Find matrices X and Y such that X + Y = A, where X is a

symmetric and y is a skew-symmetric matrix.

Solution:
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3 2 7 31 -2
A=|1 4 3 AT=12 4 5
Given, —2 5 8lThen 7 3 8
1
=E[A+AT)
1/[3 271 3 1 =2
=3 1 4 3|+|2 4 5
—2 5 8 7 3 8
1[3+3 2+1 7-2
=5 1+2 4+4 3+5
|—24+7 5+3 8+8
16 3 5]
=—|3 8 8
2-5 8 16
-3 3 5_
2 2
3
X=|- 4 4
2
> 4 8
_2 i
Now,
1
Y=-(A— AT
> (A AD)
1([3 ] [ ])
=—111
2\[2 5 8
1[3—-3 2-1 ?—I—E
=5|1-2 4-4 3-5
—2—7 5—3 8-—8
(o 1 9]
=—|-1 0 -2
2 -9 2 0
D 1 97
2 2
1
Y=|—- 0 -1
2
0 1 0
2 |

Now,
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'3 3 5 '3 3 5
2 2 2 2
3 3
XT=|Z 2 4| =[Z 2 4|=X
2 2
> 8 > 8
_2 A _2 .
— X is a symmetric matrix.
Now,
T, L 91" PR
2 2 2
1 1
Y'=—|-=2 0 -1 =—|z 0 1
2 2
> 1 0 0 1 0
L 92 i L2 i
_D l 9_
2 2
1
~Y'=|-- 0 -1
2
9
SS9 £
YT=Y
Y is a skew symmetric matrix.
And,
'3 3 5 'ﬂ 1 97
2 2 2 2
3 1
X+Y=[- 4 4|+|—= 0 -1
2 2
> 4 8 > 1 0
) 1 L 9 |
-3-1—[]' 3—|—:L > 7]
2 2 2 2
. 4+0 4-—-1
2 2
> _ 2 4+1 8+0
-2 2 -
3 2 7
=1 4 3|=A
—2 5 8
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Hence, X+Y=A
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