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B.Sc. VIII SEMESTER [MAIN] EXAMINATION

MAY- JUNE 2025

MATHEMATICS

[Topology]
[Minor Subject]

[Max. Marks : 60] [Time : 3:00 Hrs. ]

Note : All THREE Sections are compulsory. Student should not write any thing on question paper.
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[Section - A]

This Section contains Multiple Choice Questions. Each question carries 1 Mark. All
questions are compulsory.
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Q. 01

Q. 02

Q. 03

A subset of a topological space X is said to be dense in X 1f -
7o AR T X BT U6 SuHwd A, X H 989 $Hgand 8 I -

Q) A-X b) A=A
c) X=A d) None of these
SR # ¥ S T8

Let X and Y be topological spaces. Letf: X — Y beabijection. f f: X > Y
andf ': Y — Xare continuous, then f 1s called
a) Uniform continuous b) Homeomorphism

¢) Automorphism d) Isomorphism
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If every open cover of a topological space has a finite subcover, then the space
i1s called -
a) Connected b) Compact

¢) Regular d) None of these

Ife v Aiftfoe Tt @1 ve [gd omaR ue aRfEd SusiaRyT T2 g,
99 9afe FHgaar g —

a) Vg b) wEd

o frafag d) SWRFT d T P T2

P.T.O.



Q. 04 Every T3-space is a -

a) Regular and T, b) Regular and T,
¢) Normal and T, d) Normal and T,
TaF T;-98k 7 -
a)  fafeg 9o T, b) fyafaa der T,
¢) YEMHENY T T, d)  gHEEg 9T T,
Q. 05 The largest open set contained in any set in a topological space 1s called its -
a) Interior b) Closure
¢) Boundary d) None of these
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[Section - B]

This Section contains Short Answer Type Questions. Attempt any five questions in this
section in 200 words each. Each question carries 7 Marks.
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Q. 01

Q. 02

Q. 03

Q. 04

Let X be a topological space and A c X. Then prove that A = {x | every open
set U containing x intersects A}
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LetZ c Y < X and 7 is a topology on X. Then prove that(t/Y)/Z=1/Z.
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Let X , Y and Z be topological spacesand letf: X - Y andg: Y — 7 be
continuous maps. Then prove that got : X — 7 1s continuous.

Al X, Y 97 7 ditufae wmfedl 8 ok g9 off £: X > Y den
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Detine the following in topological space -

1) Closure of a set 11) Interior of a set 111) Limit point of a set
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Q. 05

Q. 06

Q. 07

Q. 08

Let [5 be a base for a topology on a set X and let Y < X. Then prove that the
set B/Y:{BmY| B e [} 1s a base for the topology t/ Yon Y.

A pUS Agead X W UF AT &1 3R 8 1 Y < X @9 e
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Prove that a continuous image of a compact space 1s compact.
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Letf: X — Y be a bijective continuous tunction. If X 1s compact and Y is
Hausdorft space then prove that f 1s a homeomorphism.
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Prove that every subspace of a T, - space is also T;.
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[Section - (]

This section contains Essay Type Questions. Attempt any two questions in this section in
500 words each. Each question carries 10 marks.
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Q. 09

Q. 10

Q. 11

Q. 12

Let X be a topological space and A — X. Then prove that

A=A UA"where A is the closure of A and A' be the derived set of A.
Hell X T Hifterfas THfte 8 U1 A < X 09 Rig PIvH {®
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Let X and Y be topological spaces. Then prove that a mapping t: X — Y 1s
continuous if and only if the inverse image under f of every open set in Y is
open in X.
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Prove that every compact subspace of a Hausdorff space is closed.
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Prove that every completely regular space 1s regular.
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