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Prove or d sprove: Every compdat subseto'f a lopologjcal space ls c osed.

a) Derine a roporosy I m x i,i,t. riih-:iix a compacl space. Jlsrly your

Prove ihal complele regLlarity is a ropological propeny.

Give an oxample ol Lindeloil spacewhlch is nol compact.

Deiine Hlbertcube. Provelhar a Hitberr clbo is meinzabte.

Prove lhal a normed space is compleley reguar

MAIHEMAIICS
MAr2cod :addii;iiiooo16{i1:!\ ,' 

:(:re'jv

.: . : -PART A6IF.rA -#-
A, \wF any 4 oupsrrol. Each queshod! g[F19 rarrs

r r"r * =101'{1 "-ry



K23P 0500

PART B

Answer any 4 questions wllhout omiltinq any Un'i.

Unir-l

7. a) Lel (x,7) be aT, space. Prove lhal X is a countably compaci iand only i
il haslhe Bolzano Weierstrass propedy.

b) Showthal the cond tion thal X isa I, space in pa'1(a) is necessary. J ustily

Pove rhar the poduci 
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a) P'ov" ordsp'ovF I ocdt corplairess,s a topo oq'catprcrerty

b) P ove r"a eve"y coseo ci6;D'a6e oLEtdt! v.o.p,.r rr""'oor sp""" 
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b) ProvF lha pvery seadid-c61iila5 e-sT.ieEjg r:!e ofl

c, rs rhe colverse ol oa.(rb)'*", *" 1fi, """.
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Each queslion cares 16 marks.
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'r*:##"khJa) uerrrp d LoJrp elery 10mar ropobqrcar space\P'ov. nar a spacp
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b) Prove rl"l eve-y ""cor d ' ojaab'e,eSJl:l spa(e s 10 tr:

a) Lei {(x,, 7.) : d € A I be a iamily ol toporoglcal spaces and le1 X=fl*^X"
Prove thal X is compleley reguar iff (X", Z) ls compelely r€gularior each

b) Lel (X 7) be a lopoogica space wilh a dense subsel D and a closed,
re alively discrele subsel C slch thal P(D) < C. Then prove thal (X, t) is

c) Give ar erample ot a Lindeloil space lhal is nol separable. Justily your
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13- a) Prove thal a I spac€ (X, 7) is nomat if and oniy ir whenever A is a
closod subset oix and f:A J F 1, ll is a conlinuous runcrion, then rhere
is a continuous luncrion F: X + [- 1, 1] such thal Fl! = r.

b) Using tal oarl, slateano prcv€ Uryshon tenma.

14- Slat€ and prove Alexander sub baselheorem.

15. a) Siale Urysohn metization theo
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tlrysohn Meldzalion rheorem

eroverherolowinR>//;
Ler (X. d) be a compai(ieln!€
lell:XJYisacontnuou rhar (Y, ,1)

b) Ler (X 7) and (Y. rJ bd
is an€quivalence relalion

en showthat homolopy {=)
eclion ol @nlinuous llncl'ons
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