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Answer five questions, taking one from each unit.

UNITH

1. (a) Show thatif (X,T) beatopological spaceand Y < X , then the

collection T, ={Y "M : M € 1} isasubspace topologyonY. 5
(b) If (X, ) and be a topological space; A, B < X then show that

i (AnB)'c AnB'

i) (AUB)c AUB 25t 2Y5=5
(c) Let Xbe anonempty set. Let T and t'be two topologies on X, then

(1) Is Tut'atopology?
@) Is tn1' atopology? 2+2=4

. (a) Let (X,T) beatopological space and AC X then show that Ais

closedifand only if A'c A 5

(b) Let B and B' be bases for the topologies T and 1' respectively, on
X.

Then prove that the following statements are equivalent
(1) t'isfinerthant
(i) ForeachXxe Xand eachbasis Be B containing X, thereis a

basis element B'e B' suchthat xe B'c B. 5
(c) Let (X,7)beatopological spaceand AC X then show that
A= A°Uubd(A) 4



UNITHI

3. (a) Let ( X, ‘c) and (Y, ’t') be two topological spaces. Prove that the
function f : X — Y is continuous if and only each opensetVin 1',

f~'(V) anopensetin T. 5
(b) State the pasting lemma. Give an elaboration of the lemma with an

example. 1+4=5
(c) Show that P=[a, b] is homeomorphic to Q=|[c, d]; P, Qare

subspace of R with the standard topology. 4

4. (a) Let(X,T)and (Y,T')be two topological spaces. Prove that
f : X =Y is continuous ifand only if f (A) < f(A) forevery

subset Aand X. 5
(b) Homeomorphism forms an equivalence class on the class of all
topological spaces. Justify. 5
(c) Let (X,7)and (Y,T') be two topological spaces. Prove that
f : X > Yisopenifandonlyif f(A%) c(f(A)°. 4
UNITHII

5. (a) If Eisaconnected subset of a disconnected topological space

(X, 1), the sets Aand B form a separation of E, then show that

cither EC Aor EC B. 5
(b) A connected topological space may not be path connected. Justify. 5
(c) If Ac R isconnected, then Ais an interval. Justify. 4

6. (a) IfEisaconnected subset of a topological space ( X, 1), then show
that F < X suchthat E c F ¢ E is connected. 5

(b) Prove thata topological space ( X, T) is locally connected if and only
if components of each open subset of X are open. 5

(c) Isaproduct of path connected spaces necessarily path connected?
4



UNIT-IV

7. (a) Prove thatthe continuous image of a compact topological space is

compact. 5
(b) Prove that [0, 1] is a compact subset of R with the standard

topology. 5
(c) A subspace of alocally compact topological space is not locally

compact. Justify. 4

8. (a) Let (X,1) be atopological space. Then, prove that X is compact if
and only if for every collection C of closed sets in X satisfy the finite

intersection property. 6

(b) Let (Y, T ') be a one-point compactification of a locally compact
Hausdorfftopological space (X, 7). Then, prove that (Y,1') is

Hausdorft. 4
(c) A compact set in a topological space is not necessarily closed.
Justify. 4
UNIT-V
9. (a) Prove thatevery compact Hausdorff space is normal. 5
(b) Asubspace of a first countable space is first countable. Justify. 5
(c) The space (]R, Tyq ) isa T, -space. Justify. 4
10. (a) Prove that every second countable space is first countable. Is the
converse of the statement true? 5
(b) Ametrizable space is a normal space. Justify. 5
(c) The closed image ofa T -spaceisa T - space. Justify. 4




