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UG — Math (C - 602)

2021

Time | 3 hours
Full Marks : 80

Candidates are required to give their answers in

their own words as far as practicable.
The figures in the margin indicaie full marks.

Answer any four questions in which

Q. No. 1 is compulsory.

1. Answer all questions of the following : 2x10=20
(a) Define vector space.
(b) Define subspace.

(¢} Define linear independence in a vector

space,
(d) Define linear transformation.

(@) Define Null space.

LN -86/3 ( Tumn over)

wod duljuonyuwqq mmm/csdny

wodauuonyuqq mmm,//:sdny

4,

LN - ap/3

https://www.bbmkuonline.com

(fy Statethe rank Nullity theorem

(gy Define self-adjoint operaltor

(h) Define an inner product space

(1) Define Normal operator.

() Define orthogonal complement.

Let F be an arbitrary field, n a positive integer and
let V,(F) be the set of all ordered n-tuples of
elements of F. That is the element of V(F) are of
the form (a,, a,. a5, -, a,) , where each a, e F
then prove that V,(F) is a vector space over F.

20

(a) Show the necessary and sufficient condition
for a non-empty subset W of a vector space
V(F) to be a subspace of V(F)is:a, b e F
and «, e W=au+bpfeW. 10

(b) Examine whether the set of all such vectors
*=(ay, @ 83 -, a) in R" where 2, is

reational, is a subspace of R". 10

State and prove the Extension Theorem 20

(2) Contd.
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5 (a) Let T be a linear transformation from a
vector space U(F) into a vector space V(F)
then show that : 20
() T(0)=0 whereOonthel H. .S isa
zero vectorofu. andOonthe R. H. S. 15
zero vector of V
(i) T(=x)==T(x)forallxe u.

(iii) Tx=y)=T(x)=T(y) foralix, y € u.

6. (a) State and prove the Caley-Hamilton
theorem. 10

(b) Verify Caley-Hamilton theorem for the matrix

1 1 3]
A={1 3 -3|anduseiftofind A"
1 -4 -4

10

7. (a) Define inner product space and show that
an inner product space function in a Hilbert

space is jointly continuous. 10
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incompleté inner
(b} Give an example of an t

product space.

' onH
(@) IfA, andA, are self-adjoint ommto@ |
| I s self-adjoint iff

10

8
then their prr::r:iui:t,'fix.ﬂ'«;2
AA, = AA,
(b) An operator T on H s self-adjoint ff (Tx. X)
10

real forallxe H
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