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(MAIN CAMPUS)

MMA 805: GENERAL TOPOLOGY I

Date: 1I"™ December, 2013 Time: 89.00 a.m. - 12.00 noon

INSTRUCTIONS:

e Answer Question ONE and any other TWO questions.
e Start each question on a fresh page.

¢ Indicate question numbers clearly at the top of each page.



Question One (30 marks):

1. {a) Outline the procedure for showing that a point p in a topological
space (X, 1) is a limit point of a subset A C X,

(3 marks)
{b) Let X be an arbitrary infinite set, Define the class B of subsets of
X by

B:={0C X:X\0is finite} U{8, X}

Show that B i a topology in X, (3 marks)
(c) Let X := {a, b, ¢, d, e} and consider the topology

7 1= {{a,b}, {b, e}, {b}. {a, b,¢c}.0, X}.

further, let 8 := {a,c}. Compute the boundary of 8. (3 marks)

(d) Explain what is meant by a property of a family of subsets of a
topological space (X, 7) being topological. Glve an example of

properties which are not topological. (3 marks)
(0) Distinguish between identification topology and relative topology.
(6 marks)

(f} Show that a regular space need not be Ti-space.
(3 marks)

Question Two (20 marks):

1. (a) Give an example to show that an open map is not necessarily
continuous, (6 marks)

(b) Let {X.rx), and (Y,7v) be topological spaces. Suppose f: X = ¥V
is a map with property:
for each point p € X and any neighbourhood N, of p
there corresponds a neighbourheod Ny, of f(p) such that
flp) € Nyw © !(Ny)~
Show that f is open (8 marks)
{c) Define what is meant by a homeomorphism.
Let f: X w ¥ be a bijective mup which has the property:

J@&=TA) vAcX
Show that [ is a homeomorphism, (6 marks)
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Quesstion Three {30 marks):

L (a) Let X := [-1,1] ¢ R and (X,7) be a topological space with
being relative topology om X with respest g the usual topology
in R. Fusther lat f : X ~ {0,1} be the characteristic map on
[4,1] © X. Show that the identification topology on {0,1} induced
by f coincides with the Sierpinsky's topalogy in {0,1}.

{5 marks)

(b} Let (X, ry) and [¥,rv) be topolegical spaces and F : X — ¥ be
an identification. Shew that f is open U /=Y f{ )] is open far

each open 5 C X (8 marks)
() Give an example to show that s Housdodf space is not necessarily
regulir. (T marks)

(d}
Question Four (20 macks):

1. Let X be a Housedorf space. Show tlat-

(a) Each fnite subest of X is chosod, (6 marks)

{b) For ench A © X, a point p & X is a limit point of & iff each
neighbourhood of p contains Infnitely many points of A.
{14 marks)

Question Five (30 marks):
1. (&) Let X bean arhitrory set. Suppose the class 8 of subsets of X has

the properties
i X =u{B:EBe B}.
ii. ¥ By, By € B, B)NB; is expressible as a undon of members of
g
(a] Show that B iz a base for a tepology on X (14 marks)
{b) Iz the converss true? {6 marks)



