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1. Attempt any four of the following : 8

(@)
(b)
(c)
(d)
(e)
g

Define
Define
Define
Define
Define
Define

homomorphism of vector space.
annihilator of subspace of vector space.
an algebraic number.

inner product space.

an algebra over field.

range of linear transformation.

2. Attempt any two of the following : 8

(@)

Prove that if vy, vy, v3...v, are in V, then either they are linearly

independent or some V,, is a linear combination of the preceding one’s

U1, Vg,

"Uk—l'

P.T.O.
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b) If V is finite dimensional and v#0eV, then prove that there is an
element f eV s.t.f(v)=0.
(c) Prove that the intersection of two subspaces of V is a subspace of V.
Attempt any one of the following : 8
(@) @) If u,veV and o,peF then prove that :
(o + P, o + Pv) = aoi(u,u) + oplu,v) + ap(,u) + BB, v)
(@) If V is a finite dimensional inner product space and W is a
subspace of V, then prove that (Wi):=-Ww.
) @  If w,veV, then prove that |(wv)|<||ul|]|.||v]].
(@) Let V be the set of real functions y = f(x) satisfying
d—Sy— d—2y+11Q—6y=0, then prove that V is a three
de®  dx® dx
dimensional real vector space.
Attempt any two of the following : 8
(@) Prove that the element AeF is a characteristic roots of TeA(V) iff for
some v # 0 in V, vT = \v
(b) Let V be a vector space of continuous functions on [0, 1] and a map
T:V > Rbyfor fin V
T(f) = |, fa)dz,
show that T is linear transformation
(c) Compute the following matrix product :

1 2 3 1 0 1
1 -1 2| 0 2 3
3 4 5)\-1 -1 -1
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5. Attempt any one of the following : 8
(@) If V is finite dimensional and W is subspace of V then prove that W
is finite dimensional, dimW < dimV and dim (V/W) = dimV — dimW
b) Define an orthonormal set. If {w;, wy,...w,,} is an orthonormal set in
V, prove that :
>l w;,v) P<|lvlFP for any veV :
i=1
(c) If V is finite dimensional vector space over F, then prove that TeA(V)
is invertible iff the constant term of the minimal polynomial for T is
not zero.
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