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"Instructions: (1) Symbols are in usual notations.
(2) Al the questions are compulsory.

(3) Each question carries equal marks.

1. (a) Prove that R"is a vector space under vector addition and scalar multiplication of
vectors. 7
OR
Define subspace of a vector space. If S = {p € P (R) / p(x,) = 0}, where P (R) is
set of all polynomials over R and x is a ﬁxéd point of R, then prove that S is a
subspace of P (R).
\(Mf U and W are two subspaces of a vector space V, then prove that U + W is a
subspace of V,and U + W =[U U W]. 7
OR
Let S be a non empty subset of a vector space V, then prove that [S] is the
smallest subspace of V containing S.
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2.

(@) LetU and W be two subspaces of a finite dimensional vector space V, then prove
/

that dim (U + W) = dim(U) + dim(W) — dim (U n W)

OR

Let B = {Vis Vs ... v,}span vector space V, then prove that the following two

conditions are equivalent.

1) Vs Va5 -.. V_} is a linearly independent set.
1> Y2 n I

(1) Ifv eV, thenthe expression v = V) + v, Loy is unique

(b\)/{l’id basis and dimension of the subspace spanned by set.
| ® {(1,-1,2),3,5,0),@2,7, -1), (9, 4, 2)} inR3.
) {1, 1+t 2+t%}inP,(R)
OR

LetB={(1,1,1), (1, 2, 3), (1, 4, 1)}. Prove that B is a basis of R? and obtain

-ordinate vector of x = (2, 0, —1) relative to ordered basis B.

3. (a) Stateand prove Rank-Nullity Theorem,
OR

Let T : U — V be a linear map. Prove that

(i)  Tisone-oncifand only if N(T) = {0,

(i) If[uj,uy, ...,u ] =U, then R(T) = (T(u)), T(u,), . c T,
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(b) ket T : U — V be a nonsingular linear transformation. Then prove that

~" T-1:V — U is linear, one-one, and onto map.
ForT (v, y,2)=(x+¥%y+22 +x); V (x, ¥, z) €R3 find T-! if exists. 7
OR

Let T : R* — R® be a linear transformation defined by T(e,) = (1, 1, 1),

T(e,) = (1,-1,1), T(e3) = (1,0, 0), T(ey) = (1, 0, 1). Verify Rank-Nullity Theorem.

4, (a), LetM,_ , . (R)be the set of all m x n types of matrices. Prove that the dimension
/ of a vector space M, (R) is mn. 7
OR
1 2
Let A={0 1|.Find linear transformation associated with A relative to bases
-1 3
B, = {(1, 2), (-2, 1)} and B, = {(1, -1, -1), (1, 2, 3), (-1, 0, 2)} of R* and R’
respectively.
(b) Let T : M,R) — PyR) be a linear transformation defined by
b : .
T ([2 dD =a+ b x + cx? + dx>. Obtain Matrix of T with respect to standard
bases of M,(R) and P5(R). . | 7
OR
B 1 3 2
Find the range, kernel, rank and nullity of the matrix A ={-1 7 2],
1 01
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5. Attempt any seven : | 4

(1) LetA={(x,,x,x;) € R®/x, x,=0} is A subspace of R* ? Ju§tify-

(2) LetT:R?—R3bea linear transformation and #(T) = 3, then show that T is one-one.
(3) State necessary and sufficient condition to be a subspace of a vector space.

a 0 -

(4) LetS ={[ i's% ] eM,,R),ac m} , then what is dim(S) ?

(5) Give any two bas;es of a vector space RZ.

(6) Letmatrix A= [aij] be an n x n matrix such that a; = 3, Vi and j, then find nullity of A.
(7) What is dimension of the subspace of R3 spanned by {(-3, 0, 1), (1,2, 1), (3, 0, 1)} ?
(8) LetT:R?— R3bea linear transformation. Can T be an onto ? Justify.
(9) LetT:M, (R)— R3 be a linear transformation defined as

T ([: ED =(a+b,b—c,c), then find N(T).
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