THE OPEN UNIVERSITY OF TANZANIA
FACULTY OF SECIENCE, TCHNOLOGY AND ENVIRONMENTAL STDIES
FIRST ASSIGNMENT 2008 — 2009
OMT 305: TOPOLOGY

This assignment should be submitted by {2December 2008

IANSWER ALL FOUR QUESTIONS]

1. Let(Z,d,), (X,d;)and(X,d)be metric spaces. Prove tha(#,d,)is a
subspace ofY,d,) and (Y,d,) is a subspace dfX,d ,}hen(Z,d,)is a subspace of
(X,d)..

2. (a) Define continuity of a function in termsrafighborhoods. Use the definition

to prove that the composition of two continuousctions is a continuous.
(b) Define the term “metric space”.

(c) Define continuity of a function in terms of trie spaces.

3. (@) LetXbeasubsetofl", the set of real numbers, and Fetbe a subset of
X which is closed inX . Let alsox,, X,, X;, ... be a sequence of points
of F which converges to a poig[J X Prove thatpOF .

(b) Let X be a non empty set. Let the mappimhgX x X — [ be a distance
function on X defined, such thadl(x,y) = & x# y andd(x,y) = Oif

x =y . Verify that the distance functiotion X defines a metric oX .

4. Let f: X - Ybe a function from a topological spaxento a topological spac¥ .
Let also A be the set of points aK where f is discontinuous. Leg be the

restriction of f to X \ A. Is g continuous everywhere? Prove or disprove.
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Answer ALL Questions

. Let X be any set and=2", Prove tha(X,r) is a topological space that contains
the largest number of elements to any other topolbgt one may place oKX .

. (a) Lel(X,T)be a topological space. Define a partitior(?éf,T).
(b) When is a topological spa@‘é,T)said to be connected?
(c) Let X be a given sefl, ={p T} and D{ A|AD X }. Show that
(i) (X,T,) is connected. (ii{X,D) can not be connected.

Let f be a mapping from a metric spaXeto another metric space.

(@) If fis continuous therf (K)D f(A) forall AO X.
(b) If DO X is densef is continuous and (X) =Y then F(D) lis dense inY

Let X,Y and Z be topological space, and fetX - Y andg:Y - Zbe
continuous functions. Prove that the composigjoin: X - Z of the functionsf
and gis continuous.
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