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Group-A

(Multiple Choice Type Question) 1x 15=15
Choose the correct alternative from the following :

LetX ={a.b.c. d} . Then select the collections of subsets that is a topological
structure on X.

a) {¢9. X {a.b}.{c}} b) {4, X.{a.b}.{b.c}}

) {0.X.{a.b}.{c.d}} d) {¢.X.{a.b}.{c}.{d}}
Select the interval from the followings that generates lower limit topology.
a) (a, b) b) [a7 b)

c) (a, b] d) [a, b]

Let (X, t) be a topological space. Then select the values of ¢° and X°
respectively.

a) X and ¢ b) ¢ and X
c) X and X d) ¢ and ¢

Identify the correct option. Under indiscrete topology on R , the set of natural
numbers is

a) Open b) Both open and closed
c) Closed d) None of these
Identify the Closure set of the set RQ of all irrational number is

a) Q b) R

c) RQ d) Empty set

Select the correct option. Every finite subset of a metric space X is

a) open b) closed

c) both open and closed d) neither open nor closed



(vii) Identify the boundary of (0,1)

a) (0, 1) b) {0,1}
c) {0} d) {1} I

(viii) Choose the correct option: Let X ={a,b,c}andT = {g‘): X, {a}; {b} M b}} .ThenTis
a) the indiscrete topology on X b) the discrete topology on X
c) a non-Hausdorff topology on X d) a Hausdorff topology on X

(iX) - Choose the correct option: the diameter of a subset A of a metric space (X, d) is
a) Sup{d(x,y)|(x,y) € A} b) Inf{d(x,y)|(x.y) € A}
c) Max{d(x,v)|(x,y) € A} d) None of these

(x) Choose the correct option: A discrete topological space with at least 2 points is

a) Disconnected b) Bounded
c) Compact d) None of these
(xi) Select the correct option: A regular T; space is always-
a) T, but not T, b) T, but not T
¢) maynotbeT,orT, d) bothT;and T,
(xii) Select the correct option: A metric space is
a) T, but not normal b) normal but not T,
c) both T, and normal d) neither normal nor T,

(xiii) Select the correct option: Suppose f:X—>Y is continuous and onto then, if X is path-
connected, then Y is

a) path connected b) compact

c) connected d) None of these
(xiv) Select the correct option: Every finite T, spaceis a

a) indiscrete space b) discrete space

c) No such space exists d) Depends on the structure
(xv) Select the correct option: Urysohn lemma applicable on the

a) compact space b) connected space

c) normal space d) regular space

Group-B
(Short Answer Type Questions) 3x5=15
2. Examine, whether the union T; U T: of two topologies on 2 set X is a topologv (3)
on X or not. -

3. Describe the pasting lemma. (3)
4. Write all the open sets in a discrete metric space. G)
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5. Analyzethat {x EQ: -1 < x <« 1} is open in @ but not closed in Q. (3)

6. Justify by an example that a first countable space may be neither separable nor Lindeloff. (3)

OR
Justify that a metric space (X, d) is 1% countable. (3)
Group-C
(Long Answer Type Questions) 5x6=30
7. Letf:(X,7) > (Y,0) be a map. Then show that f 1s continuous if and only if (5)
for each x € X and any neighbourhood W of f(x) mY_ there exists a
neighbourhood V of x such that f (V) c w.
8. Illustrate that compactness is a topological property. (5)
9. Letf:A - B and g:C - D be continuous functions. Define a map f x (5)
g:4 X C = B x D by the equation (f X g)(a,c) = f(a) x g(c). Deduce that
f X g 1s continuous.
10. For a subset A of a space X, examine that 4 = A U A" ()
11. Justify that separability is a topological property. (5)
12. Justify that a closed subspace of a normal space is normal. (5)
OR
Justify that a compact Hausdorff space is normal. (5)
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