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Il Semester M.Sc. Degree (C.B.S.8. ~ Reg./Supple./imp.)
Examination, Apri]l 2022
(2018 Admission Onwards)
MATHEMATICS
MAT2C08 : Advanced Topology

Time : 3 Hours | R AT e S ) Max. Marks : 80

Answer any four questiohs__from. thlsParL Eééhf_duestion carries 4 marks..

1. A bounded metric s_pacé n»ééd 4"'.710( bé fdta,ﬂyfbédﬁééd. Justify.

2. Let.(X, 7) be a topological spaqé.éndi‘A.‘g_':_'f X then define the subspace topology
Ta Induced on A. Also if A is compaCi_m (X. 7). then prove that A is compact in

- Not every T, space is T1Justn‘y

Give an example of anormal é;jace with a _s‘;fbspace that is not normal.

Prove that an open interval in @ with subspace topology is homeomorphic to E.

2 o »~ w

Let (X, 1) be a topolagical space and f.g: X = Ibé continuous functions. When
is f homotopicto g ? - =i : (4x4=16)

PART-B

Answer any four questions from this Part without omitting any Unit. Each question
carries 16 marks.

Unit -1

7. a) Prove that €very compact metric space has the Bolzano-Weierstrass property.
b) Show that a closed subset of a countably compact space is countably

compact.
P.T.0.
Zz
= ' .' R A
. = |
K22P 0191
. f space is closed.
: ace of a Hausdorff space |
8. a) Prove that every compact subsp s

s is closed.

ction of closed

ical
¢c) Ina topologica . ! ’ -
sets is closed and finite union Of closed

' RS

i iso show that =

hat every compact space I3 locally compact. A
9. a) Prove tha seaes |
locally compact. i 2

uous image of al

-

compact. i PO e is a regular space.
P that every locally compact Hau,sdorﬁ. space IS g
.c) Prove % s

_ space iff 7 contains the cofinite

10. a) Prove that a topological space ()A(!'?‘.L)JS .: 1
topology on X. S .
i roperty.
b) Show that being a regular Space 15 a he_rﬁgltofv PEOR
! eI 2

} Prove that every metric space is a completely reguiar Spa:
e A} be a' tamily of topological spaces and let X h l—[(ie i o

e ¢ and onl it (X,t,) is regular for each o € A.

11. a) Let{(X, %)
‘ -space (X, 1) is completely

Prove that (X,7} is regular i

vethata Ty
ompletely regular space. Pro

b) Defineac t is normal.

y

i ce.
then show that (X, 1) 1s & normal sba

i mal.
. r space IS NoY
ountable reguia
gvery second ¢
b} Show that Y
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13. a) State Urysohn's Lemrha and deduce that every normal space is completely
regular.
b} Suppose (X, 1) is a topological space. Prove that the space X is normal iff

every continucus real function f defined on a closed subspace F of X into a
closed interval [a, b] has a continuous extension from X — [-1, 1],

14. a) State Alexander subbase theorem and using it prove that the product of
compact spaces is compact.

b) Forne N, let (X, d-. ) be a metric space and X = [T, X, and let < be the
product topology on X. Prove that {X, 1) is metrizable.

15. a) State and prove Urysohn’sj,Mét‘ri'z_atjon. The(_;)rem.

o) Let (X, 1) be a topological spéce,‘ let ,xO'eX and let [o] e IT, (X, xg). Prove
thatthereis an[g] = T (X, xp) such that [e] o' & = [l ] = [&], where (e]
is the identity element of [T, (X, X} gaiad {(4x16=64)




