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(a) Define the following terms:
i. Topology on a set;
ii. Closure of a set. [20 marks)
(b) Let X be a non-empty infinite set and let 7 be the family consisting of ¢ and
all subsets of X whose complements are finite. Prove that 7 is a topology on

X. [30 marks]

(c) Let (X, 7) be a topological space and let A, B,C' € X. Define Fr(M) = M\M"
for any subset M of X, Prove that
i. If B is closed then Fr(B) C B.
ii. The set B is both open and closed if and only if Fr{B)= ¢.
A= Fr{d)'A. ' " {35 marks]
(d) Is the union of two tf}pOlOgieslon a set X again a topology? Justify your an-

swer. ' [15 rnarks]



Q2.

Q4.

(a)

Define the following in a topological space(X, 7):

i. Base;

ii. Disconnected set. 120 mi

Let B be a class of subsets of a non-empty set X. Prove that B is a bas

some topology 7 on X if and only if it satisfies the following properties:

i X=|_JB, BieB

i€l
ii. For any By, By € B, B, | Bs =|_] B;, that is,
iel
Barw Bg is the union of members of B. 36

Prove that a topological space (X, 7) is discornected if and only if there e

non emphy proper subset of X, which is both open and closed. 120

Let (X, 7x) and (Y,7y) be two topological spaces and let [ : X - ¥
continuous function. Prove that if A € X is connected, then the image o

connected. [25

Define the following in a topological space (X, 7):
i. Compact set;

ii. Sequentially compact set. 120 of

is compact in (Y, 7v) if and only if A is compact in (X, 7). [25
Prove that continuous image of a compact sef is compact. [15
Let A, B be two compact sets in a topological space (X, 7). Show that, 4

compact. ; 120 18

swer. [20m
Define the Frechet space and the Hausdorff space. (151
Let (X, ) and (Y, 73) be two topologicai spaces and let [ : X — Y. Shou

J is continuouss on A € X if and only if f(A) C F(A). [30 1

Prove that every Hausdorff space is Frechet space. Is the converse true]

Justify your answer. : [25



(d) Prove that a topolagical space is a Frechet space if only if every singleton subset
of X-is closed.
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