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MATHEMATICS
[IAT2C08 : Advanced Topology

X.

PART A

Answer any four queslions lrom lhls Pad Each question carr es 4 marks

l. ls a bounded melrlc soace necessar V lotallv bo!nded ? Justiiy your answer

2. Show ihal tlr€ rea ine wilh the usua topoogy s localy compacl b'rl no1

3 Give an examp e ol a T!-space lhat is nol aTi space.

4 LetX= {1.2,31and r = {o. {r), {1 3),x}.Del€rmnewhelher(X,i) sa

5. For each nE l.: et {X". d.) be a metic space Assume d.(x",

n. Nand a x". y,€xi Show thal the€ is a melric on X = Il
6 Show ihal every contractibe space is palhwise connecled

PAPT B

Answ€r anvlour queslions lrorn lhis Parl withoul omltiing anv lln t Eachquesion

Unil - |

7. a) Whe. rs a metric space saidto be tola ybounded ? Prove thal every total y

bounded metrc space Ls bounded

b) Prove that a melr c space is com pacl if and only iJ t is cornplele and lotally

S a) Lel(X r) be a compactspace. (Y U)be a Hausdortt space and eti:XiY
. be a conl nuous t!nclon Prove lhal f js a closed mapp ng

b) Lel (X, r)be a lopologica space and el l: be a bass lor r' Prove lhal (X ,
is compact I and only il every cover ol X by members ol /, has a rlnite

c) Prove thal the product ol two compacl spaces is compacl.
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9. a) P rove lhat every closed s! bspace ol a ocar y com pacl Hausdorfl space is
oca y compact.

b) Lel(x,,,1,) ( € 
^) 

be a co iecl on ol spaces andlelibelheproducilopology

on x = fl X Prove thai (X r) is locaily compact I and only il lor each

o.^ (X,,, i) is locaiy compacl and ior a I but a iinile numberoi G€^. (X,, l,)

Unit-ll

10 a) Prove ihal a T space (X. r) s regu ar il and only il lor each menrber p ol
X and each neighborhood U o{ p lhere is a ne ghborhood V of p such thal
VqL]'

b) Prove lhal every subspace ol a regular space is regu a..

c) Deiine a compete regu ar space ard prove ihat every compele y regular
space s r€gular.

11. a) Let (X, < ) be a we I ordered sel, and et i defote lhe ordertopology on X.
Prove thal (X. r) s a normal space

b) Prove lhat a T, - space (X, r) is competely nonnal f and ony f every
slbspace oi il s norma

r2. a) Provethatevery second counlabe space is L ndeof. Show by an exampe
lhat a second counlabe space need not be Lindelol.

b) Prove that every reqular Lindeloi space is normal

Unit-lll

13. a) Slale and prove Urysohn's emma

b) Deduce thal every normalspace is conrpetey reguiar.

14 a) Slale and prove Tychonoti theorem

b) Gl (X. 1) be a T,-space. Prove lhal (X, r) s reg! ar and second counlable
ij and on y ii t is a separabe metric space

15 a) Lel (X. r) be a topoioglca space and lel \€X. Also le1d,, % p,, 9, ell(X, x0)
' and suppose d, =! o,and 0. =! F,. Prove lhat d,. D, = o,. p,.

b) Let (x, !)be a topo ogical space, eixi€Xand eio,ll,l€n,(x,xJ.Prove
thar (tdl.lFl). ti = tdlD (tFlo t/). (4x16=6a)


