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1. Answer all questions in Section A and any other 2 questions in Section B
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SECTION A COMPULSORY (30 MARKYS)

QUESTION ONE (30 MARKYS)

a) Define the following terms: (6 marks)
i) Metric space
ii) Topological space

b) Prove that (AUB)® = A°(B® (4 marks)
c) Giventheset U ={1,2,3,...9}, A={2,4,6,8} and B ={1,3,7,9}. Find (3 marks)
i) AAB
ii) AUB
i) A
d) Prove that the empty set is unique (3 marks)

e) Show that the function d : XxX — Rdefined as ( (X, y):{lo,x:y VX, y € X is a metic on
X£Y

X. (8 marks)
f) Prove that the union of arbitrary family of open sets is open. (6 marks)
SECTION B

QUESTION TWO (20 MARKS)

a) GivenX ={1,2,3,4,5} 7={X,0,{5},{23}, {235}, {1,234}} A={5}, B={3,4}

Find (i). A (2 marks)
(). Boundary of B (4 mark)
(iii). Limit points of A. (4 marks)

b) Let (X, 1) be atopological space and A < X. Prove that A is closed if and only if it
contains all its limit points. (10 marks)

QUESTION THREE (20 MARKS)

a) Let X ={1,2,3}and 7 ={X,0,{1},{2},{3},{1,2},{1,3},{2,3}}. Show that 7 is a topology on X.

(5 marks)

b) Let X be anon-void setand 7;, 7, be topologies on X. Show that N T is a topology on X.
(5 marks)

c) LetX ={1,23}7={0X,{1},{1,2},{2,3}} and A = {1,3}. Find the Int(A). (5 marks)

d) Show that every convergent sequence in T,-space converges to a unique limit. (5 marks)

QUESTION FOUR (20 MARKS)

a) Show that the indiscrete topological space is T, space. (4 marks)



b) Prove that the topological space (X, t) isa T;space if and only if every singleton subset of X is

closed. (6 marks)
c) Show d:RxR — R defined by d(x,y) = |x? — y?| is a metric on R. (5 marks)
d) LetX ={1,23,4,5}, 7 = {X,0,{5},{2,3}{2,3,5},{1,2,3,4}} and 4 = {3,4,5}. Find all the

accumulation points of A. (5 marks)

QUESTION FIVE (20 MARKS)

a) Define a topology and suppose that X = {a, b, c,d, e, f} and
T ={X,¢,{a},{c,d},{a,c,d},{b,c,d, e, f}} Is T atopology on X? (5 marks)
b) Let (X, 1) be atopological space andA € X. If X = {1,2,3,4}, A = {1,2}, B = {3,4},
T ={¢, {1,2},{1,2,3},{1,24}, X }.

Find

(. Int(A) (1 mark)
(i).  Ext(A) (2 marks)
(iii).  Bdy(A) (2 marks)
(iv). Bdy(B) (5 marks)

c) Show that the indiscrete topological space is indeed a topological space. (5 marks)



