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ECOND SEMESTER M.Sc. DEGREE (REGULAR/SUPPLEMENTARY)

April 2021 Session fo

- Three Hours

EXAMINATION, APRIL 2022

(CBCSS)
Mathematics
MTH 2C 08——TOPOLOGY

(2019 Admission onw ards)

r SI)E/I’rivntc Students

Maximum : 30 Weightage

General Instructions

Covid Instructions are not applicable for Pvt/SDE

In cases where choices are provided, students can attend all questions ined

The minimunt nut

The instruction if any, to attend a minimumn

students

ch section.

nber of questions to be attended from the Section | Part shall remain the same-

sub division may be ignored.

. There will be an ov

erall ceiling for each Section/ Partthatis equivalen

of the Section/ Part.

1 Define neighbourhood of a pol

Part A

Answer all questions.
Each question carries weightage 1.

ntina topological spac

open iff it isa neighbourhood of each of its points.

[S]

3 Let (X,%) be a topological space

4 Prove that the property ©

5 Prove that compac

6 Ina Hausdorf{l spa
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Explain Gjerpinski space- Pr

ove that the Sierpinsk

being 4 discrete space is divisible.

{nessis prcserved under continuous functions.

ce, prove that limits of sequences are unique.

number of questions from each sub section /sub part/

f to the maximunt weightage

e. Prove thata subset of 2 topolog"ical spaceis

j space 1s not obtainable from 2 pseudov.netric.

and let AC X. Then prove that i’i =A.

Tuarn over



L

/ )

Late Urvsohn's lemma,

-

¢ N

S Let X be Ftopological space and (Y, d) be a metrie space. Lot (7,) be 5 SCquey,,,

L(; of
Ntoy converging wnifornly to 72X Y. Then prove that if each fuis Contjy, o
.-;”
®x1,,
Part B

Answer any two questions from each unit,
Each question carries weightage 9,

» Xg e A imples f(xo)em_

is Connecteq
13 Prove that the Product Lopology i the wega) topology deterxmned by the projection fur
12 Proye that EVEry quotieyy Space of 4 locally Connecteq Space is locally connected.
Unir 1qp
15

1 v . v y
Proye that 4 Space X jg , T, space iff eye

Ty finige Subget of' X ig closeq,
16 Proye (1., :

2 IV
. : . linto thL
Lo-one map from the unijt cirele St int

g e
6x2=1
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Part C

Answer any two questions.
Each question carries weightage 5.

i
s

(@) For asubset A of a topological space X, prove that A = AUA".

(b) Let {(X;,T)) : 1= 1,2,..n} be acollection of topological spaces and (X,%) their topological
product. Then prove that each projection =, is continuous. Moreover, if Z is any space, then

prove that a function f:Z—X is continuous iff ;o f:Z—X; is continuous for all

19. (a) Let (X, d) be a compact metric space and let §( be an open cover of X. Then prove that there

exist a positive real number r such that for any xeX there exist V € {{ such that

Blx,r) =« V.

(b) Prove that every second countable space is first countable. Is the converse true ? Justify your

answer.
20. (a) In a topological space X, prove the following :
(i) Components are closed sets.
(ii) Any twodistinct components are mutually disjoint.
(iii) Every non-empty connected subset is contained in a unique component.
(iv) Every space is the disjoint union of its components.

(b) Prove that every open subset of the real line in the usual topology can be expressed as the

union of mutually disjoint open intervals.

21 State and prove the Tietze extension theorem.

(2 x 5 = 10 weightage)
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