Transpose of a Matrix & Symmetric Matrix

1 Mark Questions

1. Write 2 x 2 matrix which is both symmetric
and skew-symmetric matrices.  Delhi2014C

A null matrix of order 2 x 2 is both symmetric
and skew-symmetric matrices.

For a symmetric matrix,

a; = aj; (1)
and for a skew-symmetric matrix,
S &= ay (1)
From Egs. (i) and (ii), we get a;; =0 (1)
2. For what value of x, is the matrix
0 1 -2
A=1-1 0 3!askew-symmetric matrix?
x 3 0

All India 2013 HOTS

) If Ais a skew-symmetric matrix, then A=-A", |

where ATis transpose of matrix A.

0 1 =2
Given, A={-1 0 3
x =3 0
We know that, if A is a skew-symmetric
matrix, then Ao AT 40
From Eq. (i), we get '
o 1 -2 0O -1 «x
-1 0 3|=-| 1T 0 -3
| x =3 0] -2 3 0
[0 1 =2] [O 1 —x]
= |-1 0 3i|=|-1 0 3 (1/2)
'x =3 0] |2 -3 0

On comparing the corresponding element,
: we get
¥ =2 (1/2)
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3. fA =|-1 2 andB=[ 19 3},th»@:nﬁnd

0 1

AT - B, All India 2012

. o
Given, B=

i & 8

1
Transpose of B=B" =| 2 2 (1/2)
| 13

Now, AT — BT =|[-1

I
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|
o
(]
!
o
I
|
(2
=

(1/2)

4, IfA= [1 i] then find A + A’.
3 All India 2010C

{ F:rstly, we find the transpose of matrix A and
f * then add the corresponding elements of both

matrlces A and A
r1 2
Given, A=
|3 4
Far g
A’ = :
2 4] '
Now, A+A'= i 2.+ > Blie 5(1)
3 4 2 4 5 8

0. fA= B g], then find A + A’, where A" is

transpose of A All India 2009C
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6 6
Do same as Que 4. [Ans. [6 6]]

6. If matrix A=[1 2 3], then write AA",
Delhi 2009; HOTS

) F:rstly, we write the transpose of matrix A of
order1x 3, whose order is 3 x 1, then multiply if
matrix multiplication is possible to get required |
answer.

leen matrix :sA=[1 2 3

:
Al=12
3
1
Now, AA’ =1 2 3|2
3
=[(1x1)+ {2 x2)+(3x3)]
=[1+4+9]=[14] (1)

4 Mark Questions

. For the following matrices Aand B, verify that
1

[ABY =B'A’; A=|-4|,B=[-1 2 1]

3 All india 2010
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1
Given, A={-4|andB=[-1 2 1]
3

To verify (AB) =B’ A’

1
Here, AB=|-4] [-1 2 1) .3
| 3 b
-1 2 1
= AB=| 4 -8 -4
-3 6 3
[multiplying row by column]
-1 4 =3
LHS=(AB'=]{2 -8 6 (1)
1 -4 3

[interchanging rows and columns] (1 1)
_‘l .
Now, B’'=|2landA’=[1 =4 31 (D
| 1
1
RHS =B’A’ =| 2{[1 —4 3]

-1 & -3
=l % -8 B .. (i)
1 -4 3

[multiplying row by column](1)
From Egs. (i) and (ii), we get
(AB) =B’ A’
LHS = RHS (1/2)
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8. Express the following matrix as a sum of a
symmetric and a skew-symmetric matrices
and verify your result.

3 -2 —4
3 -2 -5

-1 1 2| Ajlindia 2010; HOTS

) Wrtte the gwen matrix A as A P+ Q_, whereé
. P“%(A*‘A) and Q—%(A A"). Also, verify

that P is a symmetric matrix and Q is a
skew-symmetric matrix. ':

; R
letA=| 3 -2 -5
-1 1 2

Let us mtroduce two matrices P and Q, such that

{A+A)and Q_E (A-A")

We wnll show that A=(P+Q)
Now, P = %(A + A")

3 -2 -4 3 3 -1
=>P:% 3 -2 =51i+|-2 -2 1
-1 1 3 -4 -5 2
6 1 -5]
:% 1 -4 -4 (1)
-5 -4 41
6 1 -5
and P'=% 1 -4 —-4|=P
-5 -4 4
Pr=P
So, Pisa symmetric matrix. (1)

Now, Q—-2 (A-A")
r3 =2 —-41 73 3 -1
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s VIl 4 9 Bl =g 1
2 L 1 2} Lt <5 2Ji
0 -5 -3
=5 o -6
2{_3 6 O]
"0 5 3
and Q’=l =5 0
-3 -6 0]
G =5 -4
UL R
213 6 0
=-Q
= Q'=-Q
s Qs a skew-symmetric matrix. (1)
Now,
6 1 =5 0 -5 -3]
P+Q=l {4 -al+1|5 0 -6
2_—5—4 4l %13 6 0]
6 1 -5] [0 -5 -3]]
=l< 1 -4 -4{+|5 0 -6|;
2L—5 4 4| [3 6 O
[ 6 -4 -8
=1l & < 10
2_—2 2 4
3 -2 -4
=3 -2 -5
< 1 2
Thus, P+Q=A (1)
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