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Note: Give proper justification to all your answers.
State clearly all the results you are using.

(1) Let My be the set of all 2 x 2 matrices over R and D : My - » R be a function such
that D(AB) = D(A)D(B) for all A, B € M,. Suppose 110!

(v al) 72 )

Prove the following.

(a) D(0) = 0,

(b) D(A) =0 if A? =0,

(c) D(B) = —D{A) if B is obtained by interchanging two rows of A.
(d) DY

d) 0 O},a.bER

)Y = 0. where £ = {
a b

"2 __ 10 01 __ (007007, (007 = 106!
[Hint. L? = [ab w2l = 0o ilayl and D(Lo ) = DEGE ).

(2) Let A be an m x n matrix and P, @ be orthogonal matrices of orders e and n

respectively. Let /3= PAQ. Show that 5
m n g n
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i1 gl i=1 j=1
where a;; and b;; denote the (4, 7)th entry of A and B, respectively. iy 1,2, .. 7.

(3) Consider R" with the standard inner product. Let W be the subspace of R consisting,
of all vectors which are orthogonal to both w == ( 1.2.0.1) and v - (2. 3.1, 2),
Find a basis for W, 5

(4) Let ay = (3.0.3). 2o = (2,0.3), and z3 = (1. - 1. 2). Apply the Gram Schmidt
orthogonalization process to {zy.zs, 23} to obtain an orthonormal basis of R% with

the standard inner product. 5
(5) Consider the subspaces S and T" of R®, where
S ={(z1, 22,25, 24, 25) : 11 = 23 = £y aud 1y ¢ x5 - 0}
and
T = {(2x1. 20, 23. 24, 25) - Ty = x4 = x5 and a3 — O}
Equip R® with the standard inner product. Verify that (S + 7} S n7 . 8
(6) lct
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(a) Find all the cigenvalues of A.

(b) Find a basis for the cigenspace corresponding to cach cigenvalie of A 9
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