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TOPOLOGY
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Max. Marks : 100

This question paper coniains three sections

as under:
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Section-B q3-q Max. Marks-50
{ his section contains 10 questions having 2 questions
Srom cach unit. Answer 5 questions (250 words each)
selecting one question from each unit. All questions

carry equal marks.
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Section-C g4 Max. Marks-40
This section contains 04 descriptive type questions
(questions may have sub-division). covering all units
but not more than one question from each unit. Answer
any two questions. (500 words each). All questions

carry equal marks.
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SECTION - A

1 \G@1f X={a.b.c} and
r= {¢- {a}. {b.c}, Jl"l is a topology
r X. then find closed sets in X,

fx
Meﬁne second countable space.

‘(_iiylfct (X A D} be the discrete topological
space and (¥.¥) be any topological
space. Prove that every function

X Y is p—y continuous.

iv) fine HausdorfT space.

Define Compact set.

vi rite the statement of Heine-Borel

orem.
i) Show that every indiscrete topological

space (X,I), where X i1s non-empty set,

is etnnected.
7/ Define Locally connected space.

(ix) What is the Moore-Smith sequence?

\(}0/ Define Discrete filter. |
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SECTION - B
UNIT - 1
é/; I 7, and 75 be two topology on a non-cmpty
sct X, then show that IiNT, isalsoa topology

on X.
OR

3 Le(x, T) be a topological space. Prove that

a sub-collection 98 of T is base for 7 if and
only if every T-open set can be expressed as
the union of members of 3.

UNIT - I

\M’mve that a function f:(X,T)— (Y, V) is

continuous on X if and only if the inverse
image of every V-open set is T-open.

OR
5  Prove that a topological space (X,T) is a
1} -space if and only if every singleton subset

{x} of X is T-closed.
1
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UNIT - 1l

6  Prove that the closed subsets of compact sets
are compacl.
OR
7 Prove that every sequentially compact metric
spacc (X.d) is totally bounded.

UNIT - IV

8 ~ Prove that a topological space X is
disconnected if and only if there exists a non-
empty proper subset of X which is both open

and closed in X.
OR

9  Prove that the product space of two Hausdorﬂ'
space is Hausdorff space.

UNIT - V

10 Let (X, D) be any discrete topological space.
Show that a net (f, X, 4,2) in X converges
to a point xy € X iff fis eventually in {xﬁ} :
thatis iff 3 ay € 4 st. f, =xy,Va2a, in A.

OR
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1“

et {"‘.‘l. W= A} be any non-emply family of

n
L “ filters on a non-empty set X. Prove that
& ={F Aen} isa filter on X,

/“ SECTION - C

yd
¥ @) Let X= {a.b.c.d.e} and T ={¢, {b}.
{c. d}. {b, &, d},{a. b.c, d}, x}
Find (i) interior, (ii) exterior, (iii) frontier

of the subset 4={c} of X.
(b) Let U consists of ¢ and all those subsets
G of R having the property that two each
these exists e>0 such that

€)cG. Prove that U is a

IEG!

Let X={1,2,3,4} and let
T={x,¢,{1},{2},{1,2},{2,3,4}} ve

a topology defined on X. If a function
f:X — X is defined by
7={(1,2),(2,4).(3,2),(4,3)}

Show that (i) f is not continuous at 3
bur (ii) f is continuous at 4.
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(b)  Show that every 75 -space is a T, ~space,

but the converse need not bhe true.

¥ . . M
14 Prove that a metric spacc X is compact if and
only if it is sequentially compacl.

1S (a) Show that the space (R, S§) is
disconnected, where S is the lower limit
topology on R.

(b) A topological space X is disconnected
iff there exists a continuous mapping of
X onto the discrete two point space

{0,1}.
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