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:u"1. Define the following terms; .
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o Topology on a set;

o Interior of a set. 1
(a) LetXbeanon-emptyset.Letzhefhon^lr^^r:^_, 
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(b) Let '4 be a non-empty subset of a topological space (x,r).prove thati. the interior of ,4 is the largest open set contained in 4.ii. ,4 is open if and only if A : A".
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ancl ': {X,o,{1,2}, {2,s},{2}} Let A: {t,z} Fina tn"



2. (a) If (X,r)isatopologicalspace,where ':{ACX I A:Q orA"isfinite}and

Xisaninfiniteset.ProvethalZ:XforanyinfinitesubsetAof'X.

(b) Let (Y,r") be a subspace of a topological space (X'')'Prove that A e Y is a

closedsubsetofYin(Y,tv)ifandonlyifA:F(lYforsomeclosedsubsetFof

X tn (X,r).

(c)Let/beafunctionfromatopologicalspace(X'1)intoatopologicalspace(Y'")'

i. Prove that, / is continuous on X if and only if f -'(G) is open in X for every

oPen subset G in Y'

ii. Prove that, / is continuous on X if and only if /-t(A") c {/-'1(A)}'for

everY subset A ofY '

3. Let (x,r)be a topological space. Prove that the following statements are equivalent:

(i) X is connected;

(ii) x cannot be expressed as the union of two disjoint;non-enlpty closed sets;

(iii)TheonlysubsetsofXwhicharebothopenandclosed",{and<D;

(iv) The set of all frontier points of A, denoted by Fr A, is 
"o"-"*pty, 

for any non-

emPtY Proper subset A of X; 1

(v)ThereisnocontinuousfunctionfromXontdY'whenY:'{0'1}}fthediscrete
f

topology'

4. Define the following terms:

r Frechet sPace (Tt);

o Housdorff sPace (72);

o ComPact set.

(a) Prove that a closed subset of a compact topological space is compact'

(b)ProvethateverycompactsubsetofaHousdorfftopologicalspaceisclosed.

(c) Prove that every Housdorfi space is a Frechet space' Is the converse true? Justify

YOUr answer'


