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PABT B

Answerrny tourqLresirons lrorn this Pad w thout omining any Unit. Each question

Unit-l

every compact melrc space has lhe gozano Weerstrass properly

a closed subsel ol a cou.lably compacl space is counlably

PART A

Answer any lour q lest ons from thls Pad Each qlesuon carries 4 marks.

1 A bounded melic space need nol be lola y bounded. .luslily.

2. Le1 (X, r) be a lopo ogica space and A _c X, then del ne the sLrbspace topology
!A lnduced on A. Also if A s cornpacl in (X, r) then prove lhal A is compact in

3 Not every To space is Tj Jusliiy

4 G ve an erample of a normal space wilh a subspace lhat is nol normal.

(. o ovp Iha on oppl inrptud _ \ a la ( .o(pr' - ropo o$ r, -onJororp.i ro *

6 Let(X r) be a topoloqical space and 1. g : X ) Ibe continuous functions When
is f homotopc lo g ? (ax4=16)

7aj
b)
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8. a) Prove that every cornpacl subspace oi a Hausdodf space is closed.

b) Slrow that the properly ol being a T, - space is presetued by onero one,

onlo, ogen mapp nqs and hence is a topoloqical propedy.

c) ln a iopological space (X, r), prove lhal an arbiirary intersection oi closed

sers is cosed and linile union oi closed sels is closed.

9 a) Prove lhal every compacl space is locally compacl. Also show lhal lx is

ocally cornpacl.

b) Show that every open conlln loLrs image of a locally compacl space is ocaliy

c) Prove lhal every locally compacrHausdodr space is a regula. space

Unit - ll

10. a) Prove thal a lopological space (X, r) is a Tr space ifl l conlains lhe colinite

b) Show thal being a regular space s a herlditory properly

'I oove h" F pry-pl. cpa.e 5 d.o10 plp y rao, a <oa(e

r 1 a) Let {(Xd, r.,) :a. 
^) 

be a farn y or topological spaces and ei x = nnElX{,.

Prove lhat (X.r)ls reg! ar f and on y I (Xft.In) s regu ar loreach d. 
^.

b) Define a complele y regular space P.ovelhataTj space(X r)lscompleley

mrmal if and of y lf every s!bspace ol il s norrna.

12 a) Define order lopoogy on x li{X <)is an ordered setwilh ord€r lopology r.

. then show lhai (X i) is a norna space

b) show that every seco.d counlable regular space is normal
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1 3. a) State U rysolr n s Lemma and deduce lhal every normal space is cornp ele y
reg!lar.

b) Suppose (X, r) is a topoloqlca space. Prove lhal the space X s normal rli
every continuous rea flncuon I defined on a closed s!bspace F of X nlo a
c osed nterua [a, b] has a cont nlous extens or lrom X + I 1 , 1 l

14. a) State Alexander sirbbase lheorem and using it prove thal lhe producl ol
compacl spaces is compacl.

b) Forn€ \, el (Xo, dn ) be a metr c space and X = fln. N Xn and lel ! be ihe
produci topology on X Prcve that (X, 1) is melrizabre.

15 a) State and prove Urysohi s Melizalion Theorem.

b) Let(X,r) be a lopo os cal space, le1 x0 € X and lei [.,] € IIr (x xo). Prove
that there is an [dle Il1 (x x0) such rhar Id]o ; = Idlt;l= tel, where tel
is lhe dentlyeementoiflr (X,t0) (4x16=64)


