Q: 2. Answer any TWO of the following.

Q: 3 [A] Prove that every square matrix can be expressed in one and only one way as
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Q: 1. Answer the following by choosing correct answers from given choices. 3
1"y el
(1] B F = [3 5] then PP’ =
17 7 17 7 7 34
[A] {7 34] [B] [ 7 —34} (€] [17 7}
3 -2 4
[2] Matrix A= |-2 6 0] .isa
4 0 1
[A] scalar matrix [B] diagonal matrix
[C] symmetric matrix [D] skew-symmetric matrix

[ 3] A square matrix A is said to be an orthogonal matrix if
[A] AA' =1 [B] A4% =1 [C] AA™ =1 [D] A=A

[ 1] Define : (i) Column Matrix (ii) Hermitian Matrix

[ 2] If A is Hermitian then prove that BYAB is Hermitian

1
1
1

S

)
[ 3] Find the characteristic equation of |2
1

[ 4] Find the characteristic roots of E) SJ

5

P +iQ, where P and () are Hermitian matrices.

[B] If A= [_01 (I]J, then find the valucs of @ and 3 such that (af + BA)? = A 4
OR

5

sum of a symmetric and a skew-syietric matrix.

Page 1 of 2



[ B] State and prove associative law for product of matrices
Q: 4 [A] State and prove Cayley-Hamailton theorem

[ B] Find the characteristic roots and any one of the characteristic vectors of :

F--10-—~b
-2 -3 -4
3 5 7
OR
-2 0
Q: 4 [A] Show that the matrix A = [2 —1 0 | satisfies Cayley-Hamilton theorem.
0 0 =1

Hence or otherwise obtain A™1.
[ B] Prove that every orthogonal matrix A can be expressed as A = (I +5)(I — S)™*

by a suitable choice of real skew-symmetric matrix S provided that —1 is not a
characteristic root of A ’



