Skew-Hermitian matrix. A square matrix A is calledSkew- Hermitian matrix if the transpose of

the conjugate of A is equal to negative of A i.e. where (A)T = —A

Show that, Show that,
A= [_2314_1 2—+i 1] is Skew-Hermitian. A= —11—i 1;1 _21]
Solution: -2 —-i 0
We have to show that, (A)T = —A is Skew-Hermitian.
So Solution:
x| 731 2- i] We have to show that, (A)T = —A
—2—i i So
then . _ —i 1+i 2
A" = [_31. 2o ' A=|-1+i -3i i
2—1 i . -2 i 0
=>(K)T=—[ 31 2+.1] then
o —241 i - —1+i -2
= (A) =-A AT =|1+i -3 i]
2 1 0
i 1-i 2
>A)'=-|-1-i 3i —i]
-2 —i 0
= (A)T=-A
Exercises:
i 1+i 2-3i
Q) Show that, B=| —1 +1i 2i 1 ] is skew- Hermitian and B is skew-
—2-3i -1 0

Hermitian and iB is Hermitian.

—4 —51 =5+ 61 0

ii. A=|-2+1 0 4
| =3 -4 =31

4 2—1 3]

3i 3+4 4-51
i. A=|-3+4 -4 5+ 61




Orthogonal matrix: A is an orthogonal matrix if AAT = 1.

COSX smx] then

Example : A=[ .
—SInx CoOSX

r [ cosx sinx|[cosx -—sinx
Ad = _—sin X c::-s_t][sin X  COSx ]
B cos’+sin’ x — oS xsin x +sin xcos x
- | —sin xcosx + cosxsin x sin’ x + cos® x ]
10
o 1}

Determine if the following matrix is orthogonal or not.

. _1qr 1 . _[cosx sinx
. A_\/f[l —1] V. A= —sinx cosx]
cosO —sin® O 1 2 2
ii. A=|sin® cos® O \Y A=-2 1 =2
0 0 1 -2 2 -1
1 3 2 6 2 =2 —4
iii. A=; -6 3 2 Vi. A=|-1 3 4
2 6 -3 1 -2 =3
0 2m n 1 X X
Vii. A=]1l m -n where1=ﬁ m = —= andn=ﬁ
Il —m n
-1 1 1 1
11 -1 1 1
vill. A= 1 1 1 1
L] 1 1 =1
b 1 _ 1
3 6 V2
1 2
()4 A= N 0
1 L
3 6 V2




Involutory Matrix : A matrix is involutory if and only if A> =1

Examples:
INVOLUTORY MATRIX
A square matrix A is said to be involutory matrix if 4> =/,
-5 -8 0
Forexample,if4=| 3 5 0 [ then
1 2 -l

[-5 -8 0T[5 -8 O
A=13 5 0 3 5 0

0 0
1 0|=L
0 1

1l
SO -

Hence, A is involutory.

Exercise:
[ 4 3 3 [ 3 —4 4]
i A=|-1 0 —1] i) A=j0 -1 0
-4 —4 -3 2 2 -3]
0 1 -1 -5 =8 0]
ii. A=|4 -3 4 ‘ @iii)y A=]|3 5 0
3 -3 4 1 2 -1l
[ 2 -2 -4
iii. A=|-1 3 4 ]
1 -2 -3




