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Notes: 1.  Solve all five questions.

2. All questions carry equal marks.

UNIT - |
1 a)  Prove that countable union of countable set is countable. 10
b)  Show that a set of all real numbers is uncountable. 10
OR
c) Prove that every infinite set contains a denumerable subset. 10
b) Prove that 2N° —C. 10
UNIT - 11
2 a)  Prove that fis closed iff its complement is open. 10
b)  Prove that Y* is a topology for X*. 10
OR
¢)  Provthat i(E)=~C(~E). 10
d) Let E be a subset of a topological space (X, J) prove that 10
i) c(E)=EUB(E)
i) 1(E)=E-Db(E)
iii) b (E) = ¢ if and only if E is both open and closed. [Here c, i and b denote closure,
interior and boundary operator respectively].
UNIT — 111
3 a)  Prove that a closed subset of a locally compact topological space is locally compact. 10
b) If Fisa continuous mapping of a topological space X into another topological space X* 10
then prove that F maps every connected subset of X into a connected subset of X*
OR
c) If Cisconnected subset of a topological space (X, J) which has separation X=A/B then 10
prove that Cc Aor Cc B.
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d)

If C is a connected subset of a topological space (x, r) which is it self connected and
(X-C) has a separation A/B, then prove that AUC and BUC both are connected.

UNIT -1V
Prove that, compact subset E of a Hausdorff topological space is closed.

Prove that Tq-space X is countably compact iff every countably open covering of X is
reducible to a finite subcover.

OR

Prove that Let (X, J) be a topological space prove that X is Ty -space iff every singleton set
in X'is closed.

Prove that A topological space X is regular iff only point x € X and any open set G in X
such that x e G there exist an open set G* in X such that x e G* and c(G*) cG.

Show that the set of integers Z is denumerable.
Prove that if F is a closed set then CF is an open set.

Prove that closure of connected set is connected.

Give an example of To space which is not Tq -space.
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