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UNIT-I
1. Answer the following questions : 1x2=2

3
of R3 ?

(b) True or False : “The subspaces of R2

are precisely {0}, B2 and all lines in R2
containing the orgin.”

6
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(@)

(b)

(c)

3. Answer the following questions -

(@)

Answer any tywo of the following questions :

4x2=8

Suppose i, oy, vy} is a basis of V.

Frove that {v1+05, 0, +03, V3 +y, 04} s
also a basis of V.

Suppose P, (]Rl) is the the vector space

COntaining all the real polynomials of
degree 4 ang et

U={P<R(®)|p(2) = p(5) = p(6)}.
Find a basis of 1. Also find a subspace
W of Fy(R) such that PR(R)=UW .

Prove or disprove : If V;,V,,U are
subspaces of V such that V = vieu
and V=V, ®U, then Vi=V,.

UNIT-II

1 X2=2
True or False g
a non-zero vecto
not invertibje,”

“If a linear map takes
r to 0, then the map is
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(b)

(@)

True or False : “Suppose V and W are
finite dimensional vector spaces such
1

that dim(V)>dim(W). Then no linear

map from V to W is injective.”

Answer any two of the following questions :
SW!

4x2=8

Let T be a linear map from p* to R2
such that

R* =5x, and x; =7x,}.
null (T) = {(xl, Xg, X3» x4) S | 2 3 4}

(b)

(c)

(d)

prove that T is surjective.

ive an example of a linear map which
21 injective but not invertible.
i

prove that a map Tis invertible iff O is
not an eigenvalue of T.

Let Vis finite dimensional vector space,

Ter(V W) and U is a subspace of W.

Then show that {v eV | T(v)e U} is a
subspace of V. Also show that

di ({v cVI|T(v)e U})= dim(null(T)) + dim(U N range T).
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UNIT-III

Answ.er any three of the following
questions : 4x3=12

(@) Suppose Ter(V). Then prove that

Everylist  of eigenvectors of T
corrqsponding to distinct eigenvalues
of T is linearly independent.

(b) Suppose P(R) is the vector space of
all real polynomials and let T € £(P(R))
be defined by T(p)=p'. Find all

eigenvalues and eigenvectors of T
(c) Suppose Vis a finite dimensional vector

space and T e £(V). Then show that

for a scaler A, the following statements
are equivalent :

() Ais an eigenvalue of T
(@) T - Alis not injective.

() T - Al is not surjective.
(iv) T - Al'is not invertible.

(d) Suppose Te L(V). Prove that the

Intersection of every collection of

§ubSpaces of V invariant under T is
Invariant under T

4

(u,v) =

(e) Suppose Te£(V) is such that every
nonzero vector in Vis an eigenvector of

T Prove that T is a scalar multiple of
the identity operator.

UNIT-IV

Answer the following questions : 2x3=6

suppose V is a real inner product
e. Show that if u,veV have the
then u +v is orthogonal to

(@)
spac
same normi,
u-v-

(b) Suppose €1 (=% S _is an

orthonormal list of vectors in V. If

e V : then show that

2 5 :
(o, e+l eall+ | em)] < lol
ne positive operator. Give a non-

Defl
{C) terlal exa_rnple 3

wo of the following questions :

any t
Answer any 4x2=8

() Suppose V is a complex inner product
space. prove that

(Jusol u=vl i Pifu-iofe)
for all u,veV.
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QIBSUDEGSET be: o finite dimensional
subspace of V. Then prove that

V:U@Ul_
(c)

Suppose Vis a complex inner product
SPace and T e £(V). Prove that T is

self-adjoint iff (T(v), v)ElP@. for every
vel.

(@) \SUPEOSEIEl: (17) is o normal operator,

Then show that
(I 2150 tniormal for every
Scaler 3.

(@) if VeV and A is a scaler, then
T(v)= v ifr T"(v) = Av.

UNIT-v
8. Answer the following questions : 2x3=6
(a) Define T e L((CQ) by T(x,2)=(z, 0).
Find all the generalized eigenvectors of
T
C36F2 0186 6

(b)) Suppose Tec(V). Prove that if

aulity (7°)=8 and nulity =2

hen nulity (Tm)=9 for all integers
then
m=6-

Suppose V is finite-dimensional and
(c)

T e (V). Then prove that T is not
‘nvertible if and only if the consta.ljlt
ol f the minimal polynomial of T 18

term O
0.
following questions:
9. Answer any two of the following q Fo ok

Jilletia and B be two matrices in M, (IF)
i having the same trace and the same
1 -1

ini olynomial of degree 01
mlnirrélal tli')lastm the characteristic
gcl;loynomials of A and B are the same.

" ; I
r disprove : If the minin
PR al of a linear operator having

(b)

polynorni
1 : —1)2 is
characteristic polynomial x ( x

x(x—l): then its nulity is 3.

Contd.
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() Find the Jordan form of a matrix

A€My (R) having characteristic
Polynomial (x-1)(x-2)* with
nulity(A-1,)=2 and
nulity(A-2r,)=3.

2
(d) Calculate the bilinear form fa on R

if A=[1 bJ‘ Can Pt

a 3
Symmetrjc 2
-_._'—-——'_
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