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question from each Unit. Q. No. L is
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Determine whether the following mapping
is a linear transformation or not 7 2
T : R2 = R3 defined by T(x, ») = (x + 1,
2y, x + y)

Show that a
T : U = V is a non-singular if and only
if T is one-one. 2
Prove that the minimal polynomial of a
lincar operator T divides every polynomial
which has T as a zcro. 2
Let T be a lincar operator on_an inner
product space V(F). Then prove that
T = 0 if and only if < T(a), b = = 0 for

linear transformation

all a, b e V. 2

Define orthonormal set and also give an

example of an orthonormal set. 2
Unit I

Prove that union of two subspaces is a
subspace if and only if onc is contained

in the other. 8

(b} Determine a boasis of the sub-space

3. (a)

4.

(b)

spanned by the vectors (=3, 1, 2), (0, 1, 3),
(2, 1, 0) and (1, 1, 1). 8

Define quotient space and also prove
that if W is a subspace of a [inite
dimensional vector space V(F), then

n_ahmu u&u..ﬁ1&§i.i._._n_.nuw=d

denotes the dimension of V. 8
Show that {w,, v;, w,} is a basis of
RYRY and also find the co-ordinates u
with respect Lo uy, v; and wy, where u =
@5 6huy =L, D=1 1,0
and w; = (1, 0, -1). 8

Unit 11

(a)  Show that the hinear transformation




(b Let T : U —» ¥V be an onto linear

transformation. Then prove that : 8

4]
KerT

=N

5. (a) Find a linear transformation T : R} —» RY
whose range is generated by (1, 2, 0, — 4)
and (2, 0, - 1,-3). 8
(b) Check whether the linear transformation

T : R} - R? is one to one, onlo or

both : 8

Tx, n, 2)=(x + .y + 2).
Unit 11

6. (a) Find the eigen values and the cigen

: S

vectors of the matrix |2 4
l I, &4

-
= =
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(b)

A linear transformation, T : B3 — BRI s
defined by Tox,, X3 x3) = (x) + In,,
353, x5 = 2x3). Find the matrix associated
with the basis {(1, 1, 1), (0, 1. 1),
(0, 0, ). 8

Prove that the minimal polynomial of a
lincar opertor is unigque. 8
Let X = (1, 2, 1) be relative 10 the
standard  basis. Find its  coordinates
relative 1o basis {(1, 1, O), (1, 0. 1),
(1, 1, D} uvsing the change of basis

matrix. 8
Unit IV

Let V be an inner product space. Then

prove that | < u, v 2 < ufl i v]) for all




(b)

(b)
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Using Gram-Schmidt orthogonalization
process, construct an orthonormal basis
of V4(R) with standard inner product
defined on it, given the basis :

u =(1, 1, 1), 1= (1, -2, 1), 3 =(1,2,3).
8

f.et " be a linear operator on a finle
dimensional- inner product space V(I).
Show that T can be uniquely expressed

as a sum of sell adjoint and skew-

symmelric operator. 8

IV is an inner product space, then prove

that lu + v|| < [[u] + ||v| for all

uvev




