Idempotent matrix: A square matrix A is called idempotent matrix if A2 = A

Example of an e
) ) IetA=|1 2 —a
idempotent matrix : s
1 2 4P 1 2 a1 2 4]
thenA2—|1 -2 4|11 2 4|1 =2 -4
1 2 a 12 af1 2 4
124 2448 —4-8S+l6] [-1 2 4]
-3 2+4 214 -8 41816 |=-|2 2 -a
1+2-4 -2_4:8 4 -8¢16| -1 20 4|
ie, A=A
Exercises:
. 3 -6 - _[3 -6 _1 1
1. A= 1 _2] il. A= 1 1. A= o O]
2 =2 —4 2 -3 =5 -1 3 5
v A=|-1 3 4 \Y; A=|-1 4 5 Vi. A=]1 -3 -5
1 -2 -3 1 -3 -4 -1 3 5
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Complex Conjugates of Matrices

original 2 + 3i

matrix 7
complex 2 - 3i
conjugate 7
conjugate
transpose

i 6 - 4i
2 - 3i -1 |
=i 6 + 4i
2 + 3i i
2 - 3i 7 these are not
-i 2 + 3i di'r:rl:gn‘;?c::\esc:or
6 + 4i i multiplication

Hermitian matrix.

A square matrix A is called Hermitian matrix if the transpose of the conjugate of A is equal to A

i.e. where (A)T=A

Show that, Show that,
4  1-3i], . -2 2+i 4
A= [1 + 3i 7 ] Is Hermitian. A=12-i 3 i | is Hermitian.
Solution: 4 - 1
We have to show that, (A)T = A Solution:
So We have to show that, (A)T = A
= _ 4 1+ 3i So
A=l 0y 57 2 2-i 4
then 4 1o A=|2+i 3 —i
7 — 3 :
(A)" = [1 + 3i 7 ] then * : !
B —2 2+4i 4
= (A)'=A (K)T=[2—i 3 i
4 -i 1
= (A)T=A
Exercises:
1 1—1 2
i. A=([1+1 3 1
2 -1 0
2 241 4
ii. A=2-1 3 i
4 -1 1
1 2—=31 3+4
iii. A=|2+3i 0 4 —5i
3—41 4451 2
1 I1+1 2431
iv. Showthat, A=|1—-i 2 —i | is Hermitian and A is Hermitian
2—3i 1 0




