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I\4ATHEMATICS

MAT2C08 : Advanced Topology

PART-A

Answer anyrour questons frcm lhis Pad. Each quesiion canies 4 marks (4x4=16)

1. Deiine conrpacl lopolog ca space. Give an example

2 Deiine undormly continuouslunclonson melricspaces. G ve an exampe ola
coniinuols bul noi unilormy conlinlouslunclion wilh justiiication

3 Show by an exampe lhal the open continuous image ol a Hausdorii space
need nol be Hausdom

4. Prove rhar lhe Moor plane is nol norma.

5. Oeilne honolopy G ve an exarnple.

6. Lel (X, r) be a lopo ogi€l space a.d lel \ € X. Fudhemoe, et e,, % Jl,. 0? E 1) (x, d
and slppose .. -" a, andl],-.[, Then prove thal u] 0,=,d:"J!

PART B

Answer any tour qleslions irom this Part wtholl om ning afy Unit. Each quesnon

catries 16 marks (4x16=64)
lJnil I

7 a) Stale lhe Bolzano weerslrass property on a topologica space. Lei (X, d)

be a melric space thal has the Bolzano'Weierslrass properly Then prove

thal (x cl) is tola y bounded
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b) Delne T, space Lel (X,1)bea T, space,lelAcXand lel p

oiA. Tlren prove ihal every neighbourhood oi p contains an

oi drslincl mernbers ol A

c) Lel (x, r) be a T, - space. Then prove lhai X is counlablJ/

only il ll has the Bozano Weierslrass propeny

e. a) Prove lhal every closed subsel ol acompact space is compacl.

b) Prove lhat a lopoloq ca space (X, !) is compact lf and onlv il every lamilv
ol cosed subsels oi X with the Inile interseciion propeny has a nonempty

c) Lel (X, d be a lopoloqical space and let B bea bass Iorr Then prov€ lhai
(X, !)iscompacl it and onlyifevery coveroJx by members or B has a fin te

9 a) Wilh delai ed exp anal on, give an example of a counlably compact topological

space whch is nol compacl.

b) Prove lhal every closed subspace oi locally compacl Haus dorlf space is
locally compacl

c) W th sli1ab e example, show that the conlinuous image oi a ocally com pacl

space need nol be localy cornpacl.

unit-ll
10 a) Lel (X, r) be a lopologi€ space. Then prove lhal lhe lollow ng stalements

are equiva enl.

i) (x, t) s a T, space

ii) For each x € X, {t) is closed.

iiiJ iA is afy sr,bset ol x, Thef A =. { U € F AeU)

b) Lel (x r) be a topoog cal space, el (Y. U) be a Hausdorjl space and lel

f:X 'Y be continuous Then prove lhal {(x,, !:) €x !X: I (x,)= x,} s a

closed slbset oi x x x.

c) Prove thal compelely regular s a lopologica property
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r1 a) Provelhala Hausdodispace (X, t) is locallv compaclifand onlv fioreach
o€ X and each ne ahbohood v ol p lhere sa neighbohood U ol p such

ihat U scompacl and l] qv

b) Prove thal every subspace oi regular space is regular

, lel lr^ . ! , r ' \, b" d rdn rv or loporogcdr 'oa p< dno lel f]" /
rl"-o"ov"p rF-r \tr r,LtFguld ld_do_\rr\. !.r r"eg-or/o adh

12 a Lerrr troedlopooqr d cpa'wrlhadp'sA)roselDandd'rosFo rF"lv"h
.t 

"'"t" 
ruorer C . , r rhal P(D, C he' provp lhal x r' i5 ol 'orrdl

b) Prove lhat every second counlabe regular space s normal

unil - lll

I 3. By proving the necessary lemmas show thal every norrnal space is complelelv

1 4 Stale and prove A atander Subbase theorem

l. a. I Flr) I b. d ropo'ogrdr spa'p and PI D oe d opnap sub p o lsuooo'p
fi"I lor "a _ I o hete rs ln oppn ser U,in I sLLl- lhir '

,1. Iren- U,-dnd

2) X=U,.DU. Deiinei Xi bvi(x)=qlblte D : x e U') lor each x e X

Then Prove lhal i is conlnuous

nr I e rX d oe a.onoacl TFr' . .p-. -. lel (Y. Lr oF a ruL.oorlr spd F a.d
lerf X ' o" a r o' linLoL" ,unc o hatnaD'voroJ l"1o'ov"l'd'
(Y, U) is nrelizable


