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PAFT A

Answer any four questions jrom th s pai(. Each quesl on caiies 4 marks (4x4=16)

I Giveanexampe wilh prop€r reasoning oia bolnded melrcspace thal is not

2 s aconl nuousi!nclion from acompacl melricspace Ioamelrlc spacealways
un lom y conlinlous ? JlstiJy yorranswer.

3 Showlhat reg! arity salopoogica properly

4. sllre topooscalspace (X, r) normal whereX={1 2, 3, 4} and T = {e, {11 {r,
2), {l, 2. 3}. x) ? Jusl fy your answer

5 Show lhal a T, space. which can be mbedded as a subspace oi I s a
separable melr c space

6 Lei(X" d.) be a metic space lor each nEr.! and et X=ll

dt^ !)= t:i]]i,!l ror, v.r bamerrcon/

PABT- B

Answer any four qrestions lrom th s part w thoLl omitlng any lnii
Each queslion cades 16 marks :

unil - I

P.ove lhal everyopen coveroia me1. c space w lh the Bolzano We erslrass
prcperty has a Lebesg!e nlmber

Prove lhal a melric space s compacl land only f I is compete and lolallyb)
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8 a) Show rhatlhe producl ollwo cornpact spaces scompact

b) Showlhat compactness is a topolog calpropeiry.

c) Give an example. wiih proper r€asonlng. of a compacl setlhat is nol cosed

9 a) Prove that every closed subspace ol a oca y compact Hausdodi space s
oca ycompact

b) Lel x be a locallv cornpaci space llihereisanopencoflnuouslu.clon
lrom X onto Y. then showlhat Y s locally compacl

c) Give an exampe. wlh proper reason ng ol a compacl set that is not
seqlenl a y compacl

Unil - ll
r0. a) Giveanexanrpe wlh proper reasof n9 ofaT,spacethal snolT,

b) Let X be a lopologlca space and Y a Halsdoril space. ll I XiY is
continuous. thef prove lhat (x, x,)€X ! X:l (x,)= i(x,)l is a c osed set.

c) Prove thal a T, space s reguar i and ony ii ior each p€X and each
neighbourlrood U ol p lhere sa neighbourhoodV oip suchlhal V=Ll.

11. a) Let (X, I,) : dE^l be a lamly oi lopologca spaces wilh X = Il,, .X,
Prove thal (X T) ls regu ar i1 and only t(X,,,T,,)isreguarioreachd.^.

b) Let (X, <) be a we ordered set and et T denole the order topology o. X
Prcve lhal (X T) s a norrnal space

1 2 a) Prove thal a I, space is corn plele y normal i and only iJ each ol ils subspace

b) Prove lhal every reg! ar L ndeof space snorma

Unit-lll
13 a) Stale and prove Urysohn s Lemrna.

b) Prove rhat the sel of dyadic numbers n I s dense n I

l4 a) State afd prove Tychonoji lheorem.

b) Provethal, i(x,T) s a T,, regu arand second counlabLe space thenXcan
be imbedded as a subspace of '

c) Show lhal the space r' is merlrlzab e.

15 a) For !ospaces(X,T) (Y U).showlhatlhercalondefnedbyi:g rris
homolopic lo g s an eq! valence relal on on C(x Y).

b) Let (X T) be a lopoogica space and xlEX Prove lhat lhe operalion o

del ned on n,(x, x.) by tdl o tlll= td ' Dl s associative


