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M. Sc. (Final) Examination, 2016
MATHEMATICS
Paper—I
(Topology & Functional Analysis)

Time : Three Hours
Maximum Marks : 100

PART - A (EUS-31) [Marks : 20
Answer all questions (50 words each).
All questions carry equal marks.
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PART - B (@us-9) [Marks : 50

Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks. .
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PART - C (WUS-®)  [Marks:30
Answer any two questions (300 words each).
All questions carry equal marks.
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PART - A

UNIT -1
1. (a) Determine the topology T for R generated by the class

S of all closed intervals of the form [p, p+1] of length
L

(b) LetUbe the usual topology on'R and [1,2] = R show

that following sets are open relative to [1, 2]

o
w[12]

UNIT - 11
(¢) Show that every co-finite topological space is

‘compact.
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(d) Give an example of topological space (X, T) having a

* non-empty proper T-open subset Y such that Y is - -

compact.
UNIT - III

(e) Show that space (R, S) is disconnecteed where S is

the lower limit topology on R.

(@  Consider the topology : - |
X T:{gﬁ,{a} {c,d} {a,c,d}‘{b,c,d,e},x}

set X={a,b,c,d,e} and show that

(i) X, T)is disconnebted
) Y= {b, d, e} is connected subset én X
UNIT -1V
| (2) Deﬁﬁe 2
(i-) Normed linear space
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| (Aii)'Banach‘ spacé
(iii) Hahn-Banach theorem

()  State open mapping theorem,

UNIT -V
@® .De_:ﬁne :
| (1) Hilbert space
(ii) Orthogbnal complement

(i1i) Riesz representation theorem

() Define:
| (i) Adjoint of an operator
(ii) Se]f adjoint operator
(1ii) Nonnal operator
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PART -B
UNIT -1

2. Let(X, T)bea topological space and let Y X then
collection T'y ={GNY:Ye Z}isa topology on Y. Prove.

3, State and prove lindel6f theorem.

UNIT - 11
4. Closed subset of 3 compact sets are compact.

KN Show by means of angxaﬁple that a compact subset of a

non-hausdroff topological space need not be closed.

UNIT - 11

6. Ifevery two points of a subset E of a topological Space X

are contained in some connected subset of E. Then E is

connected subset of X

7. Prove complete Iegularity is hereditery propefty. :
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UNIT - IV
8. The linear space 1" of all n-tuples x = (Xy5---X, ) Of Scalars |

is a Banach space under the normed defined by :

X,

o)

L =Mex{bo

9. State and prove closed graph theorem. .

UNIT -V

_ o 2
10. Find the linear transformation of the matrix [2 3 J
2x3

relative to the basis

{(11),(0,1)} of RAR) and of

{(1,1,0) (0.1,1) (1,0,1)} of R*R).
11. State and prove Schwartz's inequality.
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12. (a)

(b)

(©

13. (a)

(b)

14. (a)
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PART-C
UNIT -1
Every second countable space is first countable.

prove that every first countable space is not necess'arily

second countable,

Every f‘arnily of non-empty disjoint open subset of a

second countable spaée is countable.
UNIT - 11

A topological space (X, T) is compact if and only if

every collection of closed subset of X with FLP. is

- fixed i.e. has a non empty intersection,.

Every closed and bounded interval on a real line is

compact.

UNIT - 1

A first countable space in which every convergent

sequence has a unique limit is a Hausdorff space.
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(b) Every regular Lindelof space is normal.
UNIT -1V
15. (@) A linear space C[0, 1] of real valued continuous
| function on [0, 1] is normed space but not Banch space

with the norm of a function f € C[0, 1] defined as

€= [I£colat

(b) LetNbea nbn—_zero normed linear space then prove
that N is Banach space <> {x:|x]| =1} is complete

UNIT -V

16. Ifthe matrix of a linear transformation T on V,(C) wart. the

0 1 1
basis {(1,-0,0),(0,1,0),(0,0’1)} is i (i _(1)

What is matrix of T w.r.t. the basis

{(6, 1,-1) (1,-1,1) (-1,1,0)}

5141/560 8



