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SECTION - A

Answer any four questions out of the five questions. Each guestion carries
1 mark.

(4x1=4)
1. Give an example of a non-hereditary property.

2. Give an example of a nearness relation.

3. When is a subset of a space said to be Lindeloff ?

4. What is a Lebesgue number ?

5. Give an example of a Hausdorff space which is not metrisable.

SECTION - B
Answer any six questions out of the nine questions. Each question carries
2 marks.

1. Give an example of a base for discrete topology in a set X. Further, explain
how it forms a base for the topology.

(6)(2:1 2)

2. Let (X, d) be a metric space. Given two distinct points x, y = X, show that there
exist disjoint open sets U, V such thatxe Uandy V.

3. Let (X, 1) be a second countable space and Y < X. Prove that any cover of Y

by members of T has a countable subcover.
P.T.O.
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4. Is the identity function always continuous ? Justify your answer.

5. Prove that for a function f : X —s Y continuou i i
: 11 8 at x, the inverse image of ev
neighbourhood of f(xg) in Y is a neighbourhood of0 Xg In X. ’ -

6. Show that @ the set of rational numbers is di -
ers Is disconnect Wi
topology. edin B with usual

7. Let X4, X, be connected topological s
; paces. Prove that X = X i
product topology, is connected. P

8. Prove that regularity is a hereditary property.

9. State Urysohn’s Lemma.

SECTION -C

jr::;vir any eight questions out of the twelve qQuestions. Each question carries
rks.
(8x4=32)

1. Define cofinite topology on a set X. Show that it is a topology on X.

2. Leté( be; se;'t and B a family of subsets covering X. If for any B,. B, e Band
X €8y B, there exists B, € B such that x e B, = B, ~ B, then preve
Is a base for some topology on X. i 1 SR

3. Prove that a discrete space is second ' :
: countable if -
set is countable. and only if the underlying

4. Prove that A = A A’

5. Let (X, 1), (Y, u) be spaces andf: X — Y be functi i
: AT, : nction. Prove that f i
if and only if for every V & u we have f~1(V) e 1. P T

6. Prove that A={yeX : every neighbourhood of y meets A non-vacuously}.

7. Prove that every continuous real val '
ued function on a compac i
and attains its extrema. e

8. Prove that every separable Space satisfies the countable chain condition.

9. Define mutually Separated sets. Let ¢ be a collection of connected subsets of

X no two of which are mutually separated. Prove that U C is connected.
C=¢C
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10. Prove that every regular, Lindeloff space is normal.

11. Define an accumulation point. If y is an accumulation point of a subset A of a
T, space X, prove that every neighbourhood of y contains infinitely many points
of A.

12. Give an example, with proper justification, of a space which is Hausdorff but
not regular.

SECTION-D

Answer any two questions out of the four questions. Each question carries
6 marks. (2x6=12)
1. a) Define semi-open interval topology on E. Show that it is stronger than the

usual topology on .
b) Let (X, t) be a space. If S is a sub-base for t prove that 1 is the smallest
topology on X containing S.

2. a) Is AuB=AUB ? Justify your answer.

b) Let X be the topological product of the topological spaces {(X, t):i=1,2, ..., n}.
If Z is any space, then prove that f : Z — X is continuous if and only if
mof:Z — X is continuous foralli=1, 2, ..., n.

3. For & with usual topology, prove that a subset of 1R is connected if and only if
it is an interval.

4. a) Prove that all metric spaces are T,.
b) Prove that a compact subset of a Hausdorff space is closed.




