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Answer all the questions. Maximum you can score is 50.

1. a) Find the derived set of A in (N,z) where z={{n,n+1,n+2,......... }:neNyu{g}.

b) Show that any topological space is a subspace of a separable space.
c¢) Is R with lower limit topology 2™ countable? Justify your answer. [4+5+3]

2. a) Letg :(R,q)—)(R,r)be defined by g(x):|x| VvxeRwhere 7, and 7 respectively denote the
cofinite topology and the usual topology on R . Verify whether g is open, closed and continuous.
b) Let p:R—R be apolynomial. Show that p is a closed map. [(2+2+3)+5]

3. a) Prove that a topological space X is completely regular iff for each subbasic open set S in X and
foreach xS, 3 acontinuous map f : X —[0,1] suchthat f(x)=0and f(X-S)={1}.

b) Prove that complete regularity is a hereditary property. [5+3]

4. a) Determine all compact subsets of R with cocountable topology.
b) Prove that every countably compact topological space is pseudocompact.

c) Give an example of an open cover of [O, \/ﬂ M Q having no finite subcover. [4+3+4]

5. a) Showthat A={(x,y)eR*:xy e R—Q}is not connected in R”.

b) Show that the components of a topological space make a partition of the space.

c) Find all components of X = {01%% .......... } in the usual topology. [3+5+3]

6. a) Define a” where o and 8 are two cardinal numbers.

b) If X has cardinal number «, prove that P(X ) the power set of X has cardinal number 2*. [2+4]
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