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i. (a,) Defirre the tenn topology for a uon-empty set X" 
t

(i;) Let X be a rion-empt,y set and :r € x. If f' consists of x and all those subsets of

X which clo not contain t;, show f\iatT, is atopology orr X'

(c) Define the terrrt clasureof a set A tn atopc-'logical space (X'7)'

(d) Let ,4 and B be subsets of a topological space X' Prove the followiug:

i. 1f.4GB.theriAcn: '

ii AuE:,,1uB;
iii. AcA; &"

:
iv. (,4) : /'

iHint: If A g B, t,hen A' g B'']

2. (a) Define tlte terrn subs'pace of a topological space'

(b) Let A be a subset of a topoiogical space (x,r). show that ra: {AoG : G e r} is

a, sutrsPace toPoiogY on '4'

(c) Define the t,enn continuous Junctt'on in topologicai spaces'

(ci) Let X aild Y be topologicai spaces; and iet f -, x *Y be a continucus function'

Tlien prove tirat fbr each closed set C of Y ' f 
-t (C) is closed in X'

(e)I,etX,Yarr.lZbetclpiiiogicalspa,ces,If.,f:X*Yarrdg:Y*ZarecolltiDtrous
tunctions orr the inclica,ted ,p"..r, tiien prove that the cornposite function g o f :

X * Z is a coutiltuous function'



3. (a) Defirre the tenu Ts-spa,ce..

(b) Prove tliat every subspace of a fii-space is a ?6-space.

(c) Let x be a Zs-spa,ce and l' is horneoinorphic to x by l6111"omorplfsm f : x *y
Tlien plove tirat Y is a ?o-space.

(d) Show tliat ever1, discrete topological spa,ce is a Ts-space.

4. (a,) Define tire tenn co,nnected in a topological space.

(b) Prove that a subspa,ce Y of a spacer X is disconnected if and only if tliere exists ope
sets [/ and 7 in X srich t]iat

LrnY*rl; VnYf0; U)Voy:0; yctruV.


