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Proper & Repeat

Timei'I{,o hours

on a seti

of a set l2drrrarksl

mpLy infinire s"r and le r be th, iamily .6n.i511"g ol o an,.l

whose complements are finite. Prove that r is a topology on

{30 ma.rks]

topological space aDCl let A, B, C e X. De$Le Fr(M) =fu\M"
j

M of X, Prove that

rhen FrlB) C A.

if and oniy il Fr(B) = $.3 both open and closed

\J A, ' 
135 marksl

1wq lnpologres on a rer X ngain a topology? Jusrifv vour nn'

[15 rnarks]



yJ (al DehDr rhe t,rllollih. ,^ . ,^*I upo obj.pl ",,a, .X -1.

i. . Base;

ii'l Disconr cctecl set.

{b) Let ts br: e ,:iass or. subsots crf o, non_emptv set
some topcJogy r on X if a;rcl .rnly if jt satisfies

i.x_uc,, a,e n;

(")

(d)

lc)

(d)

ii. For a,ny Ba,Br € B, B"Aa,, _LJD,, thar is,

a^f^)Bp ;s ttre u.ion of ."*b"." 
t"

Prove th't a iiopor.,si"rr ,,o."" (x. -) i"lllo.,o""tu.,r ii r".l onr" o **'..u.,non empr;y proper subset of X, which is both open anrJ ciosed. I2fl m
Let (-Y, rx) and (Y,ry) be two toJrologjcal spe,ces rnd let / : )a -, y
conrinuoLls runcrior:. prove that jI -4 a= x is colnecred, ften the jrrats€ 

oconrect€rd,

120

,Y. Prove that lE is a. L

the followlng propertics

Q3. (a) Define thc loltorvilg jn a topotogical space (X, r):
i. Compal.it se i;
ji Seq,rpr ,: rjlv .u.npr. I rc.

(') Lei ()1. r) br a iopological space and ll.

is coarpact ir (y. rr) if aDCr ody ,r, ,0 
" 

( o) be its sut'space

compact 1n (_y, r).
Pl-ove liat conl,imrous imag€ of a compact set is cornpact.
Let .4, Ii be itvo coDrpact set6 ill a tolologjcal space (X, r).
compact.

i2a

Prove

12'"

llt
Sho\'! thar,l

Q4. (a)

(b)

(e) Is,4 : (0, 1) on thrj reat tide t{ rvitl
s\rer 

h uauaj topoiogy rcmpact?

Define tLe Frechet space ancl the Hausdorff spac.e_
f ^+ tv

". 
^' nn- rr'-_\L' unropolog.,a,.r,a^p, ar,rJ-, J. t..)/is.onrin,rou, on ....l ,i and o,,iy,, l\4),- lA.t.4) a iV).

i30(c) Prove tbat every Hausdolff space is !_rechet spacc. Is the converse..lustify ycur an tw-er
Lrue?

125



Prove that a topolcrd,ical space is a llechet space if only if evely singleton subset
ofx is closed. 

{30 marksl


