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PART - A

Answer any four queslions lrom this Pari Each question carries 4 marks

1. Show by an example lhat a bounded rneirlc space need noi be lolally

2. Lel A be a subset ol a lopoloqical space (X, 7) li A is compact prove that every

open coverol A by members ol 7A has a li.ile s!bcover'

3. Give an example ot a To_space that is not aTr space

4 Prove thal every cLosed subsel ol a normal space is nomal

5. Show ihat there is a homeornotphlsm h:R J (-r 1)

6 Let (X, 7)be a iopological space and letl, g:X - lbe conlinuous lLrncilons

Pro;e thati is homolopic oi s (4xa=16)

PART - B

Answer any tour queslions lrom ihis Part wlthout orniliing anv Unjt Each quesiion

I.JNIT- I

7. a) Prove lhai a metric space havng BoLzano_Weierslrass propertv is lotallv

b) I 6l (\. ?) be a I I soaLe P ov" hdl x r< counl"blj 'omoacli'a^o 
ollv J

'r hac Lne Bozano_Wea slas< prope1V
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8. a)

b)

c)

Prove that every cornpaci subse! 01a Hausdortf space is closed.

Prove ihal cornpactness s aiopoloqica prcperlv

Prove that a lopoloqica space (X, 7) is compacl il and onlv ii every lami!

ol closed subsets ol X with the liniie intersection propedy has a nonernpiv

9. a) When s a lopoogicalspace (X, 7) saidio be Loca ycornpaciata po ni p i.
X ? lt (X, 7) s a Hausdorffspace prove ihai X is ocallvcompactal p il and

o y I rerc ', d neighoo ^ooo U o'p suc' Far J s conpdL'

b) Show thai lhe conunuous mage ol a locally compacl space need nol be

locally compact.

c) Prove lhal LocaL compactness is preserved under opelr coniinuous

UNLT !I

10. a) Lel (X, r) be a topo ogical space. Provethal (X,7)is aTi_space il and only

it tor each x € x, {x) is ctosed.

b) Prove ihal a T1-spac€ (X, ?) s reg! a. if and only ii for each mernber p ol

X ancl each neighborhood p oi U, there is a neighborhood V ol p such thal
V stl.

c) P.ove thal everv subspace of a regLr ar space ls regular'

ar lerr')o. r o \'b-rlarvoroooloqcalsoace\d'd'Ix fl)o
Provethat(X, 

") 
s regular il and only if (Xu, ?d) s regu ar lor each o € 

^
b) Deline a completely normaLspace. ProveihataTi space (X,7)is complelelv

norrnal il and on y I every subspace oi il is normal.

a) Ler (X, < ) be a well ordered sel, and lel 7 denole ihe order topo ogv on X

Prove lhal (X, 
") 

is a norma space.

b) Prove that every second couniable regular space is normal

11.
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13 a) Siate (no proot) Urysohn's Lemma D€duce thal every nonnal spac€ is

cornplelelv regular'

o, Provefiala L spacerx, ', rs nor'ndl dndonly lwheneverA saclosed
srbseL oJ x a:o l:A | , ll ir d coninuous tulcrion rhen llere is a

conljnlous iunciion F : X ' [-1 1 ] such that FIA = I

14. a) Siate (no proof) Alexander subbase theorem. Use it to prove that product

ol compact spaces is cornpact.

b) For each n€ N, lel (Xn, dn) be a melric space, lel x = fl x" 
' 
and et t be

lhe p roducl topology on X Provelhat(X 7)ismel zable

15. a) Siate and prove Urysohn's metrizalion lheorem

b. LerrX ?,oedropoloqrcalspace lelxo-X a'dler[.] llr lX ro) Prove

thar.herarsloj€l.j rX \0rs-Lhl'al dlo Io - tol ol.tel sh-e el s
ihe idenllty elemeni oi n, iX, xo) (4'16=64)


