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1. Attempt any five of the following : 2x5=10

(@)
()

Define Homomorphism.

Define linearly independent.

(c) Define Norm of V.

(d) Define orthogonal complement of W.

(e) If TeA(V), then define range of T.

02 Define characteristic vector of T.

2. Attempt any two of the following : 5x2=10

(@) If vy, vg e v, €V are linearly independent, then prove that every
element in their linear span has a unique representation in the form
kU] + AoUg + ... + A,v, with A;eF.

b) If v is finite-dimensional and w is a subspace of v, then prove that
AA(w)) = w.

(c) If F is the field of real numbers, then prove that the vectors (1, 1, 0, 0),

0, 1, -1, 0) and (0, 0, 0, 3) in F® are linearly independent over F.
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3. Attempt any two of the following : 5x2=10
(@) If u,veV, then prove that :
(w, v)I <[l [lv]l

(b) If V is a finite-dimensional inner product space and W is a subspace
of V, then prove that (w4 =w.

(c) In v, prove the parallelogram law :

b+ 0% + e — ol = 2 (ul? + |fof®)
4. Attempt any two of the following : 5x2=10

(@) If A be an algebra, with unit element, over F, and suppose that A is
of dimension m over F, then prove that every element in A satisfies
some non-trivial polynomial in F[x] of degree at mast m.

(b) If V is finite-dimensional over F then for S, T € A(A), prove that :
@  r(ST) < r(T)

@) r(TS) < r(T)

(c) Let V be two-dimensional over the field F, of real numbers, with a basis
vy, Ug. Find the characteristic root and corresponding characteristic
vectors for T defined by

ViT = 5V, + 6Vy, V,T = — TV,
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