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SECTION A - ANSWER ALL QUESTIONS IN THIS SECTION
QUESTION ONE

a) i. What is a regular space (2 marks)

ii. Show that a regular space need not be a T space (4 marks)
b) State without prove Lindenof’s theorem (2 marks)
c) Differentiate between a first countable space and second countable space (2 marks)

d) Let A be a compact subset of a compact subset of a Hausdorff space X and suppose P € X/ A

show that there exists open sets G and H such that P € G,ACHandGNH =@ (5 marks)
e) Show that an open interval A=(0,1) on the rest line R with the usual topology is not subsequently

compact (2 marks)
f) Prove that every bounded closed interval B=[a, b] is countably compact (3 marks)
g) Consider a topology on X={a,b,c,d,e} defined by T = {X,®,{a, b, c},{c,d, e}, {c}} prove that

A={a, d, e} is disconnected (3 marks)

h) Let F: 1—»X be a path from a to b and Let g: 1—x be a path from b to c. show that the
juxtaposition of the two paths F and g denoted by F*g is the function F*g: 1—x defined by

N _( F(2s) 0<S5<¥%
(F g)(s)_{g(ZS—l) »n<S§S<l1

i) Prove that the component of a totally disconnected space x are singleton subsets of x (3 marks)

(4 marks)

SECTION B - ANSWER ANY TWO QUESTIONS IN THIS SECTION

QUESTION TWO
a) Define a sequentially compact subset A of a topological space X (2 marks)
b) Show that if A is a finite subset of a topological space X, then A is sequentially compact

(3 marks)

c) Let A be a subset of topological space X. Prove that if X is sequentially compact then X is

countably compact (5 marks)
d) Differentiate between the terms separated sets and a disconnected set (4 marks)
e) Let GUH be a disconnection of B. show that BNG and BNH are separated sets (6 marks)
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QUESTION THREE

a) 1. Define what is meant by one-point compactification (2 marks)
ii. Prove that a one point compactification X of a Ti-space X is a compact Ti-space (5 marks)

b) Let X and Y be topological spaces and F: X—Y continuous and onto function. Prove that if X is
connected then Y is also connected (4 marks)

c) Prove that every projection rr;: X — X: on a product space X=m;X; is both open and continuous

(5 marks)
d) Show that any infinite subset of a discrete topological space X is not compact (4 marks)
QUESTION FOUR
a) Prove that every archwise connected set A is connected (5 marks)

b) Explain what is meant by a subset of a topological space X is compact and hence show that every
compact subset of a Hausdorff space X is closed (5 marks)

c) Show that a continuous image of a compact set is also compact (6 marks)

d) Explain what is meant by class {B:} of sets is said to have a finite intersection property and
hence determine if the class B; = {(0,1), (0,%), (0,%), ...} of interval in R has the finite

intersection property (4 marks)

QUESTION FIVE
a) Let G be a base for a second countable space X. Then prove that G is reducible to a countable
base for X (5 marks)
b) Let A be a subset of a topological space (X,7) and Let 74 be the relative topology of A, then
show that A is connected with respect to 7 if and only if A is connected with respect to 74
(5 marks)
c) Consider the topology = = {X, ®,{1},{2,3}} on X = {1,2,3} and the topology * = {Y, @, {a}} on
Y={a,b}.

i. Determine the defining subbase & of product topology on XxY (5 marks)
ii. Determine the defining base g for the product topology on XxY (2 marks)
d) Let A=(0,1) and B = (1,2). Show that A and B are disconnected (3 marks)
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