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PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

let X ={a. b, ¢, d} which one of the following is a
topology on X

(@ {¢ X, lakicd}}

® (X, {a} {c} {a.c}}
) (4, X, {aq, b}).lc.d}}
(d {é.{a} {c. d} {a, cd}}

In R, define d(x,y) =|x-y|. Then B(3,0.7) is
(a) (3,3.7) () (23,37
(c) —0.7,07 (d) (3.7,4.4)

The standard bounded metric d corresponding to
d is defined by

(a) max(l, d(x,y)}

(b) min{d(x,y),d(» )}
{¢) min{l,d(x.y}

(d) 1+d(z,y)

Let X ={a, b, cd} and let

1=1¢.X,{a}. {b). {a, b}} then

(8) (a, b}, lc, d}) is a separation of X
(b) ({a}, {b.c, d}) is a separation of X
(©) ({a), {b}) is a separation of X

(d) X has no separation

Which one of the following is an open covering for
R

(a) f{(n,n+l)/nez} (b)
() {(n,n+2)/nez} (d)

{(n=1,n)/nez}

{ln,n+1)/nez}
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10.

11,

[0.2) s

(a) open in (R, but not open in R,

(b))  open in R, but not open in R

(©) openin R, andopenin R

(d) notopenin R, and not open in M.

If f<R> R is defined by f(n)y=3x+1, then
&: R - R is the inverse of fis

(@) g(y)=3y-1

® gy =-3y+1

. .
(c) E(J‘)=§(J'—1)
(d gly)=3(y-1

Let f:A—> XxY be given by the equation
f(a) = (f(a), f(a)) fi:A->X and
f,:A>Y are two functions. If UxV is a basis

element for the product topology of XxY, then
fIUxV) is

@ V) ®
© AODNLV @

where

ST
AU L(V)
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A space X is said to be limit point compact is
(a) every point is a limit point

(b) every infinite subset of X has a limit point
(¢) every subsget of X has a limit point

(d) every finite subset of X has a limit point

The one-point compactification of the real line R
is

(ay S

b) &

(¢) the extended complex plane

@ c

PARTB —(6x5=25 marks}

Answer ALL questions, choosing either (a) or (b).

' .
(a) Let B and @ be bases for the topologies
r and r' respectively on X. Prove that " 1s
fines than r if and only if for each x« X

and each basis element Be @& contaming
1
x, there is a basis element B e @B such
that xe B'c B.
‘_ Or
(b) Prove that every finite point set in a

Hausdorff space X is closed.

Page 4 Co-de No. : 5380



15.

18.

)

b

i (a)

(b)

(a)

(b)

(a)

(a)

(b)

(a)

(b)

(a)

(b

State and provo the pasting lomma.

Or
Let {X,} be an indexed family of spaces. Lot
A, c X, for each a. If 2X, is given cither

the product or the box topology, prove that
tA, =nrA, .

let d and d' be two metries on the set X,
and let r and ' be the topologics they
induce, respectively, Prove that r' is fines
than ¢ 1f and only if for each x in X and
ench >0, there cxists n & >0 such that
By(x &) Byix.e).

Or
State and prove the sequence lemma.
Prove that the image of a connected space
under a continuous map is connected.
Or
Prove that every compact subspace of a

Hausdorff space is closed.

Give an example of a limit point compact
space which is not compact.

Or
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Let X and Y be topological spaces, let
f:X->Y. Prove that the following are

equivalent.

(i) For every closed set B of Y, the sct
[(B) is closed in X

(i) fis continuous

{1i3) for_eveLy_ gubset A of X, one has
f(A) g f(A) .

Or

If each epace X, 1» a Hausdorff space, prove
that X, is a Hausdorff space in both the
box and product topologies,

Define a euitable metric D on on R” and
show that D induces the product topology on
R,

Or

Show that R“ in the box topology is not
metrizable.

Prove that a finite Cartesian product of
connected space is connected.,

Or

Prove that the product of two compact spaces
is compact.
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16,

(h)

let X be a Hausdorff space, PProve that X is
oxnctly compact if and only if given x in X
and given a neighborhood U of x, there is a
neighborhood V of x such that V is compact

and VU .

PART C — (5 x 8 = 40 marks)

Anawer ALL questions, choosing either (a) or (b).

(a)

(b)

(b)

Define a topology. Write down any three
topologies on X = {a, b,c}. Define the finite

complement topology on a get X and show
that it is a topology on X.

Or
Let X be a topological space. Prove that

(i) ¢ and X are closed

(ii) arbitrary intersections of closed sets

are closed

(iii) finite unions of closed sets are closed
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Define a limit point compact space and a
sequentially compact space. If X is
metrizable, prove that if X is limit point
compact then it is sequentially compact,

Or

If X is a locally compact Hausdorff space
that is not itself compact, then prove that X
has a one-point compactification Y.
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