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Timc : Tltee Hoursl [Matimum lvlarks : 80

N.B. :- Soive ONE questio[ from each Unit.

UNIT-I

Define :

(i) Similar sets

(ii) Denumerablc set

(iii) Well-ordered set. 6

State and prove Schoeder-Bemstein Theorem. 10

Ifu and p are ordinal numbers then show that either o ( p or p 3 cr. 8

Prove that 2" > a tbr every cardinal [umber a. 8

UNIT-II

Show that the union of two topologies for a set need not be a topology tbr the set. but the

intcrcection of any lamily of topologies for a set wiil be a topology for that set. 2+6

Prove that thc four Kuratowski closure axioms may be replaced by the single condition

A u c(A) \-, c(c(B)) = c(A l-r B) - c(q) for all subsets A, B g X. Herc C is the closure

operation on a lopological space X. 8

Show that lbr any set E in a Topologicai space (x,7), i(E) = C c (CE). 8

Prove that a tamil-v B of scts is a base ibr a topolof-"- tbr the set X : U {B : B e Bi
ilf for every 8,. B, e B and every x e B, n 8., there exists a B e B such that

x€BqB.rB,. 8
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(d)

9. (a)

UNIT_IU

Definc scprralion oi a ser. [f C is a connected subset of a ropological space (X. ?) which

has a separation X '.lr"'B then show that either C qAorC q B. 2-6

Prove that :

(i) Conrinuorr imaSc ofa connected ser is connectcd. and

lii) Continuous inase ofa compact set is compact. 1+4

Show rhat r topological space (X. 7) is compact iffany lamily ofclosed sets having the Enite

intersection propcnv l1a.s a nohempty intersection. 10

Prove thar a mappilg f o1'X into X* is open ifftIi(E)) q i+(liE)) for cvery E € X.

6

LNIT-IV
Show-rhat x ropological space X is a To-space ifflhe closures ofdistinct points are disrinct.

8

Show that eren, compact subset E of a Hausdorff spacc X is closed. 8

Prove that in r lL-space X. a point x is a limit point of a set E iff cvery open set containing
x contains an intinte number ofdistinct points ofE. I
11 x is a point and E a subset ofa Tr-space X sadsfying rhe flrst axion ofcountability then

sho\ drat \ is a limit poitt ofE iffthere exists a sequence oidistinct points in E converging

to x. 8

I]\IT-V
Prove that a topological space X is regular iff for every point x e X and open set G
containins x there exists an open set G* such that x e G* and c(G+) g G 8

Shol\,' thar a nomlal space is completely rcgula! iff it is rcgular. 8

Shol' that a topological space X is completel), normal ilfevery subspace ofX is normal.

10

lf x cnd y are two distinct poims in a Tichonov space X. then prove that there exists a

reai-valued contirruous mapping fofX such rhar iIx): r1_""). 6

&)
10. (c)

rd)
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