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KENYATTA UNIVERSITY
UNIVERSITY EXAMINATIONS 2011/2012

SECOND SEMESTER EXAMINATION FOR THE DEGREE OF BACHELOR

OF SCIENCE AND BACHELOR OF EDUCATION
SMA 400: TOPOLOGY 1

TIME: 11.00 a.m. - 1.00 p.m.

OUESTION ONE (30 MARKS)

i) Let X beanon-empty set. Define what is meant by a topology on .Y (3marks)
< marks

ii)  Let [ be the set of all natural numbers and let z, consist of . . and all finit
7 A e mite

subsets of (] . Determine whether 7, is a topology on LI . (3 marks)
Let (X,r) be atopology space and X ={a.b,c.d.e, [},
r={D. X . {a}.{c.dY {a.c.d} tbede, [}, Find
i) Sets that are open but not closed (2 mark
marks
ii)  Sets that are neither open nor closed €2 K |
marks
ii)  Sets that are closed but not open Q Kk |
marks)

Show that the intersection of any (fini infini
any (finite or infinite) number ' sets i i
B e of closed sets in a topological
(5 marks)

i)  Define what is meant by limit point of 4, a subset of a topological space (X,7)
T
(2 marks)
ii) Determine 4" given that X ={a.b.c.d} and
r={@, X la} da,b} la.cy . {b.cy {a,b.c)}is a topology on X

(3 marks)

Consider the topolo = fa) JSe.d)
pology r ={X.@{ua}. lc.d}.fa.c.d}ib.c.d,e}yon X =la.b,c,d,e¢} and
the subset 4 ={a,d.e}of X. Determine, R "

)y A

i) ext(A)

i) b(A)
(6 marks)

= kS)

QUESTION TWO (20 MARKS)




b)

<)

d)

d)

a)

b)

i) Consider f:l1 -1 defined by

x -1, ifx<3
f(x):{g(xm), if x >3

Determine whether or not / is continuous (3 marks)
Prove that f(Aw B)= f(A)v f(B) (5 marks)

Show that the function d . x_. —» " given by d(a.h)=| a-b|. a.be ' isametric onthe
set [} (4 marks)

Let (.X,7) be atopological space with X = 0,230, =D, X 01200020 Show that
(X.r) is a normal space. (6 marks)

QUESTION THREE (20 MARKS)

Let A be a subset of a topological space (.X.r).Show that 4 is closed in (X ,7) if and

only if A contains all of its limit points (6 marks)
i)  Define neighbourhood of a point p in a topological space (X.7) (2 marks)

ii)  Determine the neighbourhood system of a point p in an indiscrete space (3 marks)

Let Aand B be subsets of Y. a topological space. Show that (4w By =A ub
(5 marks)

Prove that if (.X,7) is a topological space such that. for every xe X, the singleton set
{x} ez, then 7 is the discrete topology. (4 marks)

QUESTION FOUR (20 MARKS)

Prove that the intersection of any two topologies 7, and 7, isalso a topology on X .

(7marks)
o 1 T T R .
Consider the subset 4 = 15§Zf of .. with the topology of open sets (a.b).
Determine whether or not A4 is nowhere dense in ... (3marks)
i)  Define what is meant by a basis for a topology 7. (2marks)
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i) Let /2 be the collection of all all open-half intervals of the form (a,b], azb. Show
(3marks)

d)  Show that 4w A4’ isa closed set, where A4 is a subset of a topological space (X,7)
(5marks)
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