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1. Let U and W be two subspaces of a vector space V and Z = U + W, then
prove that Z = U @& W iff the following condition is satisfied.

Any vector Z € Z can be expressed uniquely as the : 15

sumz =u +w,u € U, w e W

Or
(@) State and prove Rank-Nullity theorem. 8
b) Prove that in an n-dimensional vector space V any set of n-linearly
independent vectors is basis. 7

P.T.O.
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2. IfS, T € L (U, V) and a, B are two scalars and : 15

aoS+T)=aS+aT
(a +B)S=0aS +BS

then prove that L(U, V) is vector space.
Or

(@) Define an inner product space. Also if V is an inner product space

u, v, w € V and ‘o’ is scalar, then prove the following : 8
@ @W+v).w=u.w+v.w
b) u(av)=a w.v)

¢ 0.u=0=u.0.

b) Find the Eigen values of matrix : 7
1 -1 2
A=0 1 0
1 2 1
3. Attempt any two of the following : 10
@) If U and W are subspaces of a vector space V, then prove that :

(@ U N Wis a subspace of W
(b) U U W is a subspace of V

ff Ve WorW c U
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(i1) Let T: U — V be a linear map, then prove the following :

(@) R(T) is subspace of V

(b) N(T) is subspace of U.
(zii) If ST is non-singular, then prove that T is one-one and S is onto.
(w) IfT: Vg — V, be linear map defined by :

T(uq) = vy — 2v9 + vg — vy

T(ug) = v1 — vy + 2u4

T(ug) = 2vy + 3vg — vy

then find matrix of T w.r.t. standard basis.

SA—63—2025 3

X114Y37D27DX114Y 37D27DX114Y 37D27DX114Y 37D27D



