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Note :– This paper is of Seventy (70) marks divided into

Two (02) Sections ‘A’ and ‘B’. Attempt the

questions contained in these Sections according to

the detailed instructions given therein. Candidate s

s h ould lim it th e ir answ ers to th e qu e stions on th e

given answ er s h e et. No additional (B) answ er

s h e et w ill be is su ed.

Section–A

(Long Answ er Type Questions) 2×19=38

Note :– Section ‘A’ contains Five (05) Long-answer

type questions of Nineteen (19) marks each.

Learners are required to answer any tw o (02)

questions only.
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1. What is a subbase for a topology ? Let (X, J) be a

topological space and δ be a family of subsets of X.

Show that δ is a subbase for J if and only if J is the

smallest topology containing δ. Furthermore, find a

subbase δ for the usual topology Ju on  with the

property that δ is not a base for Ju.

2. Define  a continuous  map  between two topological

spaces.  Let f : X → Y be a continuous surjection. If A

is a dense subset of X, then show that f(A) is dense

subset of Y.

3. Show that a topological space X is T3 if and only if for

every open set G ⊂ X and a point x ∈ G, there exists

and open set H ⊂ X such that x ∈ H ⊂ H  ⊂ G.

4. Determine which of the following sets are either open

or closed in their respective topologies. Give proper

justification in support of your answer.

(i) Countable subsets of a co-countable topology.

(ii) [0,1) in the indiscrete topology on 

(iii)  ( ){ }∩(2), (3) Q  in the subspace topology on

Q induced by the usual topology on R.
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5. LetX be a Hausdorff space and let A be a compact

subset of X. Then show that for each x ∈ X\A, there

exist disjoint open neighbourhoods of A and x.

Furthermore, show that every compact subset of a

Hausdorff space is closed.

Section–B

(Sh ort Answ er Type Questions) 4×8=32

Note :– Section ‘B’ contains Eight (08) Short-answer type

questions of Eight (08) marks each. Learners are

required to answer any four (04) questions only.

1. What is a Topology on a set X ? Let X =  the set of

natural numbers, and let J consist of the empty set and

all finite subsets of . Is J a topology on X. Justify your

answer.

2. Let f :  →  be defined by :

+ ≥
= 

+ <

2 1 if 0
( )

2 2 if 0

x x
f x

x x

In which of the following situations f is continuous.

Justify your answer.

  with usual topology on both domain and

codomain.

  with discrete topology on domain side and usual

topology on codomain side.
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3. Define T3 and T4 spaces. Show that a T4 space need

not be T3.

4. Prove or disprove : Intersection of two compact sets is

again compact.

5. Prove or disprove : Every discrete space X is locally

disconnected.

6. Define product topology. Explain it with two examples

one in finite product case and the other in infinite product

case.

7. Define compactness. Show that continuous image of a

compact set is compact.

8. Define connectedness. Show that continuous image of

a connected set in connected.
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