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PART - A (2 x 5=10 Marks)

Q.1. Answer ALL questions

a. Prove that closed intervals are closed sets.
b. Define base and sub base

Define connected and disconnected space.

o

o

Show that C = {(0 —) n e N} is a cover of (0,1).

e. Show that every discrete space is a Hausdorff space.

PART -B

Answer ALL the questions

2.a. If Ty, T, are two topologies defined on the same set X, then T; N T, is also a

topology on X, but T; U T, is not a topology on X

b. In any topological space, prove that
I. (ANnB)°=A°n B°
II. 1. (AUB)°> A°uU B°

(OR)
c. Inatopological space (X, T) if A, B c X, then prove that

i b(A)=b(X - A=A-4A =4AnX-4).
ii. A=A UbA).

iii. A"=A-Db(A)

iv. b(A) cb(A)

v.  b(A") cbA)

d. Let (X, T) be a topological space and A € X, A is closed iff D(A) c A
3.a. Show that A second countable space is always first countable space.
b. Show that A second countable space is always separable
(OR)
c. A second countable space is always first countable space.

d. Show that any open subspace of a separable space is separable.

4.a. Prove that the union of two non-empty separated subset of a topological space is

disconnected.

b. If f and g are continuous real or complex functions defined on a topological
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6.a.

space X, then f + g,af and fgare also continuous. Furthermore, if
f and g are real then fVg and fVg,are continuous

(OR)
If A, B be separated sets of a topological space (X, T) then prove that

e AUBisclosed = A and B are closed .
e AUBisopen = Aand B are open

A map f : X — y is continuous iff f~1(c) is closed in X for every closed set
ccy

A topological space is compact if every basic open cover has a finite sub cover.

Let (A, U) be a sub space of (X, T). Show that A is compact w.r.t to the
topology U iff A is compact w.r.t the topology T on X

(OR)

A topological space (X, T) is compact iff each family of closed sets with finite
intersection property has a non-empty inter section

A topological space (X, T) is a Ty-space iff for any distinct arbitrary points x, y
of X, the closure of {x} and {y} are distinct

i. Show that every finite T;-space is a discrete space.
ii. Show that (X, T) is a Ty-space = (X, T) is a T,-space
(OR)
Show that the property of a space being a Hausdorff space is a hereditary
property
A closed sub-space of a normal space is a normal space

--- End of Paper ---
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