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Proper & Repeat

question6 Timei'fY,o hours

Define the followiD8 termsl

i. Topology on a set;

ii. Closure of a set.

.J( be a rl,on-empty inflnite set ancl lei i be the family

s;rbsets cLf X whose complements are finite. Prove that

subset M of X. Prove that

120 marksl

consisting of d and

r is a topology on

[30 marks]

(X, r) oc a {opoloBical -pace anrl let A.B.C 9 X. D.hne F r1M1- MtM"

B is clooed theo Fr(B) | B.

set , is both open and closed if ancl only if "Fr(.B) = d.

i'Fr(A)\J A. 135 marhs]

ioo of two topologies on a set X again a topology? Justify ),oul an-

[ls rnarksj



Q2. (a) De6ne the f,rllowing in a topologicai space(X,r)r

i..Base;

(b)

ii: Disconfected set.

Let ts be a ':lass oi subsebs of a ron-empt!. set

some topology z on X if and only if it satisfies

..lr-1.,1 -Urr, lJr erF,

ii. For- a,ny 8", BB € B, n"OaB : lJ 1,, tt ut i",

B"f-lBB t the union ofmembers oflB. l3l

(c) Prove thal a topologicalspa,ce (X, r) is discornected if and Drly ifthere

I on FmD J Drop' r . ,lbse ot X . rr rrrrl ri onl r cpF. 1J .,o"ed t2A

[2!t

X Prove thal m is a

l,h€ fbliowing propertiesi

[24

Prove

I2t)

I15

(d) Let (X, rx) and (Y,ry) be two topologjcal spaces a.nd let .f : X -.
conlinuoLls function. Prov€ thab if A q J. is connectecl, then the irnage

coonected.

Q3. (a) Deline the following in a Lopological soace (X. r):

i. Conrpact set;

ii Spur ' n .iall, .orxprc -et.

(b) Let (X, r) 'oc a topoJogical space and 1ei (li I y) be its subspace.

i! compact in (i/, ry) if ancl only if ,4 is comprrt ir (X,r).

Prove that conlimlous image of a cornpact set is compact.

Let r.l,ll be tr','o conpact sets in a topological space (X, r)

(c)

(d)

Qa. (u)

(b)

Show thal

compact. tl

(e) Is ,4 : (0, L) orr the real line i{ wrth usual topology compa,rt? J,rstify

swer, f'

Define 1,he Frechet space and the llausclorll spacL. [15

k)

Let (X, 1) ancl (Y, 12) be trvo topologicai spaces ancl lel / : ,( .+ L Sll

J isc,rnt;r,,r(,u on I ! I rt .rd or I' i, lisl C,n,f ;J0

Plove that evcry Hausdorff space is Frechet, space. Is the converse tru

Justify your answer. 125



47

(d) Prove ihat a topological space is a B.echet space if oniy if evely siogleton subset
of X is closed.

[30 mr,rks]
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