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Reg. No. :

Name:

second Semester M.sc. Degree (c.B.s.s. - supple. (one Time Mercy
Chance)/lmp.) Examination, April 2024

(2017 to 2022 Admissions)
MATHEMATICS

MAT2C08 : Advanced Topology

Time : 3 Hours Max. Marks : g0

PART _ A

Answer any four questions from this Paft. Each question carries 4 marks. (4x4=16)

1. Define compact topological space. Give an example.

2. Define uniformly continuous functions on metric spaces. Give an example of a
continuous but not uniformly continuous function with justification.

3. Show by an example that the open continuous image of a Hausdorff space
need not be Hausdorff .

4. Prove that the Moor plane is not normal.

5. Define homotopy. Give an example.

6. Let (X, r) be a topologicalspace and let xo e X. Furthermore, let o,, u,F.,, F, e e (x, xo)
and suppose or =o cr, ?fld 0, =o g, . Then prove that crr * 9r =o az *Fz

PART - B

Answer any four questions from this Part without omitting any Unit. Each question
carries 16 marks. (4x16=64)

Unit - |

7. a) State the Bolzano-Weierstrass property on a topological space. Let (X, d)
be a metric space that has the Bolzano-Weierstrass property. Then prove
that (X, d) is totally bounded.

P.T.O.
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space. Let (X, r) be a T, space. ret A c X and ret p be a rimit point
oi oisti ncfi:#J[":il:,., n e ish bou rh ood of p _ontain, l,i inri n ite n um be r

c) Let (X' t) be a T, - space. Then prove that X is countably compact if andonly if it has the Bolzano_Weierstlrm proplny
8' a) prove that every crosed subset of a compact space is compact.

'' 5i: [, ff fr',"j,: :ff ff f, ffi Li ;, ;, 
"] ".,: 

H il.j [ fl :,,T llJ :".? jill;rntersection.

c) Let (X' l) be a topological space and ret B be a basis for l . Then prove that
lXr:L;r":"mpact 

if ar' onrv'ir everv ,ou.,. Jtl ou members of B has a finite

9. a) With derail
space *n,31 iJ:iXfl';?#I" "'. example or a countabrv compact toporosical

t' 
,::"Y; ffi;:i] 

closed subspace or locarv compact Haus-dorrr space is

c) with suitabre exampre, show that the continuouspace need not be'tocatty compact. s lmage of a locally compact

Unit - tf
10' a) 

::J SJ|ffi 
a.topological space. Then prove that the folowins statements

i) (X, r) is a T, space.
ii) For each x e X, {x} is closeo.
iii) lf Aisanysubsetof X,ThenA=^{Ue F:AcUi.

'' i:l'lli i: ;.J;,?."J:i:'1;:l'"' 
ret (y, U) be a. Hlysdorrr space and ret

closedsubsetof XxX. 
't prove that {(x,, xr) e XxX:f (x,) = x.} is a

c) Prove that completely regular is a topological properrv.
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'l '1. al Prove that a Hausdorff space (X, r) is locally compact if and only if for each
p = X andeach neighborhood Vof pthere is a neighborhood U of p such
that 0 is compact and U q V.

b) Prove that every subspace of regurar space is regurar.

c) let {(X,, r,,) : o- e r\} be a family of topological spaces. and let X = fl x
Then prove that (X, t) is regular if and only if (X,., t ) is regular for each
0e,\.

12' a) Let (X, l) be a topological space with a dense subset D and a closed, relatively
discrete subset C such that P(D) < C. Then prove that (X, r) is not normal.

b) Prove that every second countable regular space is normal.

Unit - lll
13. By proving the necessary lemmas. show that every normal space is completelv

regular.

14. State and prove Alaxander Subbase theorem.

15. a) Let (X' t) be a topological space and let D be a dense subset of l. Suppose
that for each t e D, there is an open set U, in X such that :

1) if tr < t, then 14 : U,. and

2) x= U,.o U,. Definef :X+ rbyf (x) = grb {te D:xe U.} foreach x eX.
Then prove that f is continuous.

b) Let (X, d) be a compact metric space, let (y, u) be a Hausdorff space and
let f : X -+ Y be a continuous lunction that maps X onto Y. Then prove that
(Y, U) is metrizable.
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