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(2)  All questions are compulsory.
(3) Figures to the right indicate marks of the questions.
(4) Follow usual notations.
Q. 1. Answer the following : (Any Five) (10)
(1) Isxxy=(x+y)—(x-y) e N?Vx,y e N.Justify your answer.
(2) In a vector space R, for every u, v € R" ifu + v=u - v then find
Identity and Inverse element with respect to the operation addition.
(3) Is M= {(x,,x,) € V,/x,#0)} be a subspace of V,? Justify your answer.
(4) Find the span of X-axis and the plane x +y = 0 in vector space V5.
(5) For what values of values of
alv, +2vy +3v;+————+ay,+————+nv, ;n e NbeaNon trivial
linear combination?
(6) Let U=xy—plane and W =xz —plane. Is V; = U © W ? Justify your
answer.
(7) Is abasis can never include the zero vector? Justify your answer.
(8) Let Uand I be two distinct (n — 1) dimensional subspace of an

n —Dimensional vector space V. Then find the dimension of
dim (U N W).
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Answer the following : (Any two) (10)
Prove that the set {(x, x,, x5, x4, x5) € Vs /x, € R,V i=11t05} bean

abelian group with respect to coordinate wise addition.

Prove that the set {o,u; + o, u, +———+a u /o, € Ru, € V,Vi=1ton}

is a subspace of vector space V.

Let U and W be two subspace of vector space V then prove that
U+ W=Uifand only if W c U. State the necessary condition for
U v W be a subspace of V.

Answer the following : (Any two) (10)

Let S be a non empty subset of a vector space V then prove that the

span [S] is a smallest subspace of V containing S.

Determine which of the following vector belongs to the span of a set

= {121, (L1-1), (452} (@) (3R 355) 0) (13,9

If U and W are two subspaces of a vector space V then prove that U+ W
1s a subspace of V' with condition that U+ W= [U U W ].

Answer the following : (Any two) (10)
In a vector space V, prove that
(@) Ifv, =v,+v,then theset {v, v,, v;)is L.D.
(b) Iftheset {v|,vy, ..cocne. v 0 isLyTand v e [v), vy, ... ,v,]ina
vector space V then the set {v, v, v,, ......... ,v,; 18 L.D.

In a vector space V, suppose {v, V,, ......... , v, 18 an ordered set of
vectors with v, # 0. If the set {v,, v,, ........ , v} 18 L.D then prove that
one of the vectors from v,, vs, .........

2<k<n.

by Vs SAY V€ [V, Vyy i Vi1l

If the set S, = {(1,1,0), (0,1,1), (1,1,-1), (1,1,1)} is L.D then find largest
L.I subset S5 of §, with condition [S;] = [S,].
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Q.5. Answer the following : (Any two) (10)

(1) Define : Dimension of a vector space V. If a vector space } has a basis
B, containing four elements then prove that every other basis B, has also
four elements.

(2) (a) Inavectorspace V, the set [B] = [v}, v, cvevve ,v,] = V. Then prove
that the expressionv=o, v, + o, v, +......... + o, v, is unique for
every v € V'then B i1s L.I.

(b) Istheset {(1,-1,-1), (3,3,3), (4,2,2)} a basis of a vector space V;?
Justify.

(3) Find the general form of a co-ordinate vector of a vector (x,, x,, X3)
relative to a basis {(1,1,1), (1,-1,1), (0,1,1)}.
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