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PART A

Answer any fo!r qleslio.s rrom lhis Pai(. Each quesuon caiies 4 marks. (4x4=16)

1 . Prove rhal every lolally bounded melric space is bolnded.

2 Prove rhal every cosed subsetoi a cornpact space s compacl.

3. P.ove llral lhe f,loor plane is nol noma.

4. Ler x = 11, 2, 3i. Find all lopologies i on x such thal (x r ) is regular

5. Expain Hilberl cube.

6. Lel (X, r)be a lopological space, let xo e X, and etlol€ 11(X, xo) Then prove

lhal there etists [u] elal€ nj (x, xo)such thal lal. t-l= tol. tol= Iel

PART B

Answerany four quesllons lrom th s parlwilhoul om iling any Unil. Each quesiion
caries 16 marks (4x16=64)

UNIT - I

7. Let (X, 
'j) 

be a metric space. Then prove lhal lhe io lowlng staiemenls are

a) (x. d)is compaci

b) (X, d) is sequenlially compacl

c) (X, d) s counlably compacl.

d) (X, d) has Bo zano'Weie rstrass property
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L a) Prove Ihal a lopoiog ca space (X. r) rs comprcl I and on v I every iamrlv

ol c osed s!bsols ol x wilh lhe i nile nlerse.l on properly h.s 1'o'emplv

b) Lel (X, r) be a topological space and lel B be a basis lor:. The. prove llral

(X r)rsconpacl r and o.ly ii every cover ol X bv rnembers or B has a linile

c) Lel (X, r) and (Y. U) be compacl spaces Then prove thal X , Y is compacl'

a) Prove lhal every closed subspace o1 oca y compacl Halsdodl space s

b) Wlth suilable examp e, show that ihe coniinuous lmage ol a ocally compacl

space .eed not be locally compaci

cl W hdela ed explanalion, give an example ol a topologica spacewhichhas

the Bolzano Weerstrass properly but il is nol ocally compacl

UNIT- II

10. a) Let (x, r) be a topolog cal space, el (Y, U) be a Halsdorft space. and lel

i: X J Y be co.linuous. Then prcve lhat {(xr, xr) e Xxx 1(x,)= (xr)l is

a closed subsel of X x X

b) For eaclr =0, 1,2 p.ove thaithe product ol T' space is a T, space

11. a) Lelluo rd) : c e A) be a lanr ly oj iopo og ca spaces and letx = JI,,.,\xa.
Then prove lhat (X, !) !s reguar il and onlv il (X4 rd) is regllar 1or each

b) Prove thal aT, space {X, r)is regLrlaril and onlv iflor each member p ol X

and each neighbourhood U ol p, there ls nelghbolrhood V ol p such lhat

c) Prove lhal aT, sPace (X,4 is reg! ariland onlvlrloreach p E X and each

closed sel C such lhal p eC,lhere exisls an open sels ll and V slch lhal

ceu,p€v,andU.V=C.

12. a) Prove ihal every lncounlable sLbsel of a Llndelol space has a llmii po nt

b) Prove thal every second counlabe regLrlarspace is notmal.
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UNIT ]Ii

13. Slate and prove Urysohn's Lemma
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1 4. Prcve lhal a Tj space (X, i) is norma ill wheneve, A is .losed slbse1 ol X and
i : A ) l-1 ll is a conllnuous lunction, lhen lhere is a conlinuols iunclon
F: xrl-1, llsuch lhal FA=1.

15. a) Let (X, d) be a compacl melric space, let (Y, U) be a Hausdodi space, and
lell rX ) Y be a continirous lunclion that maps X onto Y Then prove thai
(Y, U)is rnel zab e

b) Let lX, r) be a lopolog cal space, lel xo eX, and lel e : I J X be lhe palh

dellned by e(x)= xolor each x e L Then prove lhal tal. [e]= tel ' lal = tal
ioreach tdl € L(x, xd).


