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10.

Part A (Short Answer Type)

Answer all questions.
Each question has weightage 1.

Let V be a vector space over a field F and 1 F. Prove that (-1) v = -v for all VEV e
Show that U = {(x,0): x E R} is a subspace of R?,
Verify whether {(1,2,3),(1,3,1)] is a basis for R3.

Give au example of a 2-dimensional subspace of R3

Find the co-ordinate vector of (1,2,3)  R® with respect to the basis {(1,1,0), (1,0,1), (0,1,1)1.
Let T.R2 - 1R2 be defined by T(x,¥) = (x +1,y +1) - Verify whether T is a linear transformation.

Let W = span{{1,0,0}.{1,1,0}} . Find a non-zero linear function in WO

[2 O
Find the characteristic polynomial of ~,

10

Find the characteristic values of .
o 2]

Verify whether W = {(x,0,0): xE & | is an invariant subspace of T R3 23 given by :

T{x, v 2) =i._'l.' Y. ¥+ 2 E2).
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Let W; = span {1,2,1} and W, = span {(2,1,1), . Verify whether W, 4+ W, is a direct sum.

Verify whether T : R <* R? defined by T{x»] = (x+y,0) is a projection.
Let V be an inner product space. Prove that Il ca I=lclllallfor xEV.

If E is an orthogonal projection of V onto W, prove that _ _ E,pw'foral ygv.

(14 x 1 = 14 weightage)
Part B (Paragraph Type)

Answer any seven questions.
Each question has weighitage 2.

Prove that (1,2,3) E R® is a linear combination of a = (1,2,1) and [ (1,2,2).
Verify whether S = {(x, x————=%-% Hsasubspace of R?.

If W1, W5 are subspaces of a vector space V, prove that W; n W, is a subspace of V.

Let V be a vector space of dimension n. Prove that any set of 5 4 1 vectors of V is linearly
dependent.

Find the matrix of the transformation T : R® =23 given by Tlx,v,2)= x+ ¥, X# 2,y + 2) relative

to the ordered basis B = {(1,1,0), (0,1,1), (1,0,1)).

Let {a1,a2, ,an| be a basis of a vector space V and {I fi,f2, . [, | be the dual basis of V.

Prove that £ = % F{u,)f, for each feV”.

Show that similar matrices have same characteristic polynomial.-

2 . . .
Express R” a5 a direct sum of two one-dimensional subspaces.

Let T be a linear operator on a vector space V and let V=W,10... 8 W, , where each W is
’ i

invariant under T. Prove that if each W, is one-dimensional then T is diammalizable.
Verify whether (xIy) defined as (x y)=ux, +3¥, is an inner product for :

X = (x1, = (YDY2)E R?
(7 x 2 = 14 weightage)
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Part C (Essay Type)

Answer any two questions.
Each question has weightage 4.

(a) Define linearly independent set in a vector space.

(b) Let A be an n x n matrix over a field F. Prove that if the row vectors of A form a linearly
independent set then A is invertible.

Let V be a finite dimensional vector space and T : V—fV be a linear operator. Prove that the

following are equivalent :
(i) T is invertible.

(i) T is one-to-one.

(iii) T is onto.
(2) Define the annihilator W" of a subspace W of a vector space V.
(b) Show that if V is finite dimensional then dim W & dim W° = dim V.
(a) Prove that an orthogonal set of non-zero vectors is linearly independent.
(b) Let W be a subspace of an inner product space Vand [IEV.Show that ccgw is a best

approximation to f3 if and only if 13— a g W .

(2 x4 =8 weightage)
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