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Note : Attempt Five questions in all, selecting one
question from each Unit. Q. No. 1 is
compulsory. Marks outside the brackets is
for B.Sc. Students and marks within the
brackets is for B.A. Students.

(Compulsory Question)

1. (a) Define linear sum and direct sum of two
subspaces of a vector space. 2(1%%)
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(b)
(c)

(d)

(b)
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Define basis of a vector space. 2(1%2)
Let T: U — V be a linear transformation.
Then prove that R(T) i.e., range of T is
a subspace of V. 2(1'2)
Prove that __m~z__u_m~___:__u for all a € F,

u € V, where V is an inner product
space. 2(1%%)

Unit I

Prove that a non-empty subset W of a
vector space V(F) is a subspace of V if
and only if au + v € W for each a € F
and u, v € W. 4(2'%)

Prove that necessary and sufficient
conditions for a vector space V(F) to be
direct sum of its subspaces W; and W,
are that : 4(2%%)

G V=W, +W,
(i) W, 0 W, = {0}

2

(a)

(®)

(a)

(b)

(a)

Prove that the set {(2, 1, 4), (1, 1, 2),
(3, 1, =2) forms a basis of R3. 4(2}%)
Let W be a subspace of a finite

dimensional vector space V(F), then

dim.(V/W) = dim. V - dim. W. 4(2%)
Unit I

Two finite dimensional vector spaces over
the same field are isomorphic if and only

if they have the same dimension. 4(2'%)

Find the linear transformation which maps
(1, 1, 1), (1, 1, 0), (1, 0, 0) in R> to
2, 1), (@2, 1), 2, 1) in R2 4(2772)

If T : R% — R3 is a linear transformation

defined by T(ey) = (1, 1, 1), T(ep) =

(1, =1, 1), Te;) = (1.0, 9), T(ey) =

(1, 0, 1), then verify that : 4(2%2)
p(T) + w(T) = dim R4 = 4
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Unit IV
(b) Prove that the transformation

T2 R3 — R2 defined by %, o) =

. ' ; . 8.. (a) State and prove Bassel's inequality.
(x1, x) is a linear transformation and is

42%)
onto but not one-one. 4(2%)
(b) Let V be an inner product space. If
g | v € V such that [(u,v)|=[uf]b], then
BN T - R3S RY b s linear operator | show that « and v are linearly dependent.
defined by TG, y,2) = (x + Z, X~z ). . H2%)
Show that T is invertible ang find T-1, |
4(2}2) 9. (a) State and  prove Gram-Schmidt
(b) Let T : R3R) — R¥R) be a linear orthogonalization process. 4(2Y%)

Mmsmmogmmoﬁ %mﬂom E\N woﬁm.% ’ QNVH :u (b) Let T be a linear operator on an inner
* =V X +y + z 22). Find the

F). T* exists and
characteristic and minima] polynomial product space V(F) ﬁ.ﬁ: | e |
for T. 4(2%) TT*=T*T=1iFTis unitary. 4(2%)

7. Let T:R3 5 R2 pe g linear transformation
defined by I, v, 2y = (2x +y -z 3x — 2y
+ 4z). Find the matrix of T with respect to
ordered basis By = {61, 1, 1), (1, 1, 0), (1, 0,
0)} and B, = {(1, 3), (1, 4)} of R3 and R2
respectively. Also verify that : &(5)

[T : By, Byl[u, B,] = [T(u), B,]

12/

B-5260 2,080
B-5260 4 .




