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1. Attempt any five of the following : 2 each
(@) Define the internal direct sum.
(b) Define the subspace of a vector space V.

(e) For a € F and u € V prove that :
llowll = o [|zl|

(d) Define an algebraic number.

(e) Define invertible mapping.

03] Define rank of T.

2. Attempt any two of the following : 5 each
(@) If V is the internal direct sum of uq, ug, .... u,, then prove that V is
isomorphic to the external direct sum of uq, uy, .... u,.

P.T.O.
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b) If A and B are finite-dimensional subspaces of a vector space V, then
prove that A + B is finite-dimensional and :
dim(A + B) = dim(A) + dim(B) — dim(A n B)
(c) In a vector space show that :
olv — w) = v — ow.
Attempt any two of the following : 5 each
(@) If u, v € V and o, p € F, then prove that :

(b)

(c)

(ouw + Pv, ouw + Pv) = Oca(u,u)+ OLB(u, v)+(_xﬁ(v,u)+ BB(V, v)

Let V be a finite-dimensional inner product space, then prove that V

has an orthonormal set as a basis.

In vector space V, define the distance d(u, v) from u to v by
du,v) = llu—-vll

then prove that :

(@) du, v) 2 0 and d(u, v) = 0 if and only if u = v

@) du, v) =dwv, u)

(@) du, v) <du, w) + dw, v)

Attempt any two of the following : 5 each

(@)

If A is an algebra, with unit element, over F, then prove that A is

isomorphic to a subalgebra of A(V) for some vector space V over F.
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(b) If V is finite-dimensional over F, then prove that T € A(V) is regular

if and only if T maps V onto V.
(c) Let V be two-dimensional over the field F, of real numbers, with a basis

V4, V,. Find the characteristic roots and corresponding characteristic

vectors for T defined by

VlT = Vl + V2,

V,T = V, - V,.
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