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SECOND SEMESTER M.Sc. DEGREE (REGULAR/SUPPLEMENTARY)
EXAMINATION, APRIL 2023

(CBCSS)
Mathematics
MTH 2C 08—TOPOLOGY
(2019 Admission onwards)

Time : Three Hours Maximum : 30 Weightage

Part A

Answer all questions.
Each question carries 1 weightage.

1. Define base of a topological space. Illustrate with an example.

2 Prove that a discrete space is second countable iff the underlying set is countable.

3 Let ( X, 1') be a topological space and let A — X. Then prove that A — A

Define a local base at a point x in a space X. Give an example. When will you say that a space is

first countable ?
When will you say that a space is connected ? Prove that if X is connected then X cannot be written

[}

as the disjoint union of two nonempty closed sets.

6 In a Hausdor{l space, prove that limits of sequences are unique.

7 State Urysohn’s lemma.

8 Prove that every compact Hausdor!l space is a T space.
. 4
(8 x 1 =8 weightage)
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Unir 1
Prove that the real line wig, the semi-open interval topology is not secong COunty}),
Let (X, T)
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open set G containing x, there exist b < % such that *€Gand B

Let (X, T)and (Y, U)be topological spaces and Jot F:X>Y be any function. 11 £ G

Xg € X, then prove that for €Very subset A of X, xg €A implies f

Prove that the co-
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1t. Then Prove that X is nore:
Prove that all metric spaces are 'I‘4,
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19. (@) Thetopological product of a finite number ofconnected spaces is connected. Prove the statement.

(b)Y Prove that every closed and bounded interval is compact.

20. (@) For atopological space X, prove that the following statements are equivalent :

(1) Xislocally connected.
(i) Components of open subsets of X are open in X.

(111) X has a base consisting of connected subsets.

(iv) For every xeX and every neighbourhood N of x, there exist 2 connected open

neighbourhood M of x such that M N.
(b) Prove that every quotient space of a locally connected space is locally connected.
(a) Prove that the axioms Ty, Ty, T,, Ty and T; form a hierarchy of progressively stronger
conditions.
(b) Give an example of :
(1) aT,space which is not T,.
(11) a T, space which is not T,

(iii) a T, space which is not T,.

(2 x 3 = 10 weightage)



