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The fi gures in the right-hand margin indicate marks

Candidates' are required to give their answers in
" their own words as far as practicable.

The symbols and notations have thezr usual meanings. -

1. Answer any ten qUestioris: © 2% 10=20
- a). LetX be an inﬁhite set. Then‘show that
. 1={ACX:4° =X~ Ais infinite}
is not a topology on the setAX.
b) Show that every regular space may not be T,.

c) Find a base for the discrete topology and a base
for the indiscrete topology on a nonempty set X
d) | Give an example to show that
int(AU B) # int(4) Uint(B),
 where A, B are subsets of a topological space X,
e) If Uand V" be two disjoin open subsets of a
~ topological space X, then show that
d@)nV =¢andcd(V)NU =¢.
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Show that every Co-finite infinite topological
space is not T,. .

Let (¥,7,) bea subspace of a topologi'cal space
(X,7). If B, is a base for the topology 7 of X, °

then show that . '
B, ={ANnY:4eB,}
is a base for the topology 7, of Y.

. Let (X; 7) and (Y, ) be two topological spaces.
Then show that ' '

B={UxV:Ue1,Veb}

. is a base for some topOIOgy onXx Y.

- Show that every second countable space is

separable,

-Show that a connected space has no propef

nonempty open subset which is also clqsed-

Give an-example of a first countable space which
15 not second countable. ‘

Ifx and Y are two distinct points of a T, SP?CCX’

: thgn show that ¢J ((xh) #cl({})-

Show that 5 compact subset of a compact T,
SPace is cloged,

Give an €Xample to show that the union of two

‘disc_onnected subsets of a Space X may be

connecteq,

ShOW that EVery regular Tl Space is TZ’

(2)

2)

b)

d)

f)
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Answer any four questions:

- 5%4=20
Let A be a cover for a nonempty set X, then show
that the following conditions are equivalent:

i). ﬂ isa tgase _fqr, some topology on X.
i) forB,B, €Bandxe B B, there exists
a Bep suchthat xe BCBNB,. 5
Fora subsétA of atopological space X, establish
the relations:
b dx-A=r-in(d,
i) d=4v4. S 293
iy IfX isa T, space, the'n. show tha'_c_the 4
continuity of the mapping f:X — X
‘jmplies B={x€ X : f(x)# x} is an open
subset of X. i
i) HY be a subspace of a topological space
.‘X, then show that ¢l (4)=cly(4)N Y,
_ where ACY. - ©342

f’rove that 2 fof)ological space X is regular if
d only if for each open subset U of X and for
:Zch point x € U, there exists an open set V' of

X such that _xéVch(V) cU. 5
that the product space X=X, x X, is
if and only if X and X, are compact

spaces- s
Define the projection maps and show that they
are continuous, open and onto. - s

Show
compact

(3) ‘ [Turn Ovef]



3. Answer any two question5° : 10x2=20

a) 1)
ii)
| b) i)
ii)
c) .vl)
ii)
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Let (X, d) be-an infinite metric space. Then

~ show that the set S of all open balls (open
spheres) of X forms a base for some
+ topology zon X that is also T,

Show' that every compact T, space is
regular. A . 5+5

If {t, ;e A} is an arbitrary fémily of

topologies on X, then show that -

Nz ={ﬂUa:Uae'ca foreachaeA}

el asl

is a topology on X. Give an example to
show that the union of two topologies on
X may not be a topology on X?

Let A be a connected subset and B be any.
subset of a topological space X such that

ACBCA.

- Show that B is connected. 5+5

" Show that a topological space X is T, if
. and only if every convergent net in X

converges to a unique point of X.

Show that every closed subset of 3
compact space is compact. - T+3

(4)




