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Section A
Answer any 10 (1.5 marks each)

\. ls arbitrary intersection of open sets open? Justify.

2. Let X be a set and {9r,i € I} be an indexed collection of topologies on X. Show that
9 : )rcr f; is a toplogy on X.

3. Define closure. What is the closure of set of rational numbers I under the usual topology on
g?

4. Show that composition of continuous functions is also continuous.

5. Show that the inclusion function is continuous.

6. Defineacompactset,4.inaspace (X,9).Giveanexampleof asetthatisnotcompact.
7. Show that every path connected space is connected.

8. Define a component. Show that components are closed sets.

9. Define (i)fi space (ii) Normal Space.

10. Define (i) 72 space (ii) Completely regular Space.

(1.5x10=15)

Section B

Answer any 4 (5 marks each)

L1,. If a space is second countable then prove that every open cover of it has a countable subcover.

L2. Prove that every second countable space is separable.

13. Show that closed subspace of compact space is compact.

L4. A space is locally conneceted at a point x if and only if for every neighbourhood N of x, the
component of N containing x is a neighbourhood of x.

L5. Show that closure of a connected space is connected. ls the converse true. Justify your answer.

L6. Show that every Tychonoff space is regular.

(5x4=20).



Section C

Answer any 4 (10 marks each)

17.1.. Prove that Metrisibily is a hereditary property.

OR

2. Establish three equivalent condition for a topological space I to have a base 9.

18.1. tet [(X; ,9r),,i : L,2,. . .n] be a collection of topologicalspaces and (X, 9) tneir
topological product. Prove that each projection a'; is continuous. Also show that if Z is any
space then the fuction f , Z -+ X is continuous if and only if r.;of : Z -+ Xi is continuous
for all ,i:1,2,...n.

OR

2. Prove that product topology on .R x .R coincides with the metric topology on .B x B.

19.1. (a) Let X1 ... Xn be topological spaces and X their topological product. Suppose X1 is

locally connected at a point rifori:1...n. Let e: (*r...rn) e X. prove that X is

locally connected at e.
(b) Prove that an open subspace of a locally connected space is locally connected.

OR

2. For a topological space X show that the following are equivalent:
(a) X is locally connected.
(b) Components of open subsets of X are open in X.
(c) X has a base consisting of conneceted subsets.
(d) For every r e X and every neighbourhood .A/of r there exists a connected open

neighbourh ood M of r such that M C ltr.

20.1. (a)Show that the axioms To,Tr,Tz,Tz andTa form a hierarchy of progressively stronger
condition.
(b) Every continuous, one to one function from a compact space onto a Hausdorff space is an
embedding.

OR

2. Let X be a completely regular space. Suppose f is a compact subset of X,C is a closed
subset of X and F )C lA.Snow thatthere exist a continuous function from X to [0, 1]

which takes the value 0 at all points of -F' and the value 1 at all points of C.

(10x4=40)


