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Which of the following is/are true?

a. Discrete topological space is compact but not connected.

b. Discrete lopological space is connected but not compact.

c. Discrete topological space is both compact and connected.
d. Discrete topological space is neither compact nor connected.

Which of the following is/are true?

a. Discrete topological space is T,-space.  b. Co-finile topological space is T,-space
Real line with usual topology is T;- d. None of these
space but not 75.

If X = {a, b, c, d} then which of the following topology is/are connected?
a. T = p(X) b. r = {¢, X, {a}}
(o 7 = {¢.{a, b}, {c,d}, X} d. None of these.

In a normed space (X, II-II)

a. All subsels are both open and closed.

b. No subset of X is both open and closed

Subsets of X which are both open and closed are the empty set ¢ and the whole
space X only

d. None of these.

C.

For a normed linear space X over the field R of real numbers consider the following
subspaces

B : the subspace of all bounded sequences in X

C : the subspace of all convergenl sequences in X

Co: the subspace of all sequences in X converging to zero.

Then
a. Bisa subspace of C b. Cisasubspace of Gy
c. Bisasubspace of Gy d. Cyisasubspace of C

Let X be a normed space over the field F of real or complex numbers. Let M be a
. . X .
closed subspace of X so that under a suitable norm the quotient space = is also a

L .
normed space over F. Then = is complete if

a. Xiscomplete. b. M is complele as a subspace of X
c. XisconvexinX d. Both (b) and (c) are true.

In a normed space (X, [I-ll) forany x,y € X, [l x Il =l y ll] is
a. lessthan |l x =yl b. equaltoll x =y
c. greaterthan [l x —y d. Both (a) and (b) are true

Let £5 denote the set of all ordered pairs of real numbers of the formx = (x;,x2),

Xy, X, € R. A norm [Ill,, is defined on €5 as Il x ll,= (Ix;[” + |x;1"). Then (€5, 1-1,) isa
normed space if

a. 0<p<l b. O0<p=<1

C. 0<p<wm d. lsp<w
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[ Answer question no.l & any four (4) from the rest |

Define Continuity of a function f from a topological space (X, 1)
into another topological space (Y, 1) . Consider(X, 7) and (Y, 7")
where
X ={ab,cd),t={X ¢ {a}{ab).{ab,c})
and Y = {p,q,r,s}, v ={V,¢.{p}l{q).{p.q}.(q,7,5}}
Examine if the function f : X = Y and g : X — Y as defined
below are continuous or not
f(@=aq.fb)=rf(c)=sfd)=r
and gla)=p,gb) =p,g(c) =r,9(d) =s

. Let p be a real number such that 1 < p < ». Consider the normed

space [ of all n-tuples x = (x,, x5, -, X, ) of scalars under the norm
n P 11 2 n

defined by Il x Il,= (XL, |x;|”)? Show that (5, I-1,,) is a Banach

space. 5

Let X be asetand let 7, = {U € X : X — U is either finite or X}. Prove
that (X, 7,) is a topological space.

. Show that - 4 = (0,1) € R with usual topology is not compact.

Show that- The real line R with lower limit topology 7; is not
connected space.

Show that the lower limit topology on R is finer than the usual
topology on R. Also, show that the lower limit topological space is
not second countable.

Let (X, 7,) and (Y, 7;) be two topological spaces. Prove that - If A is
a subspace of X and B is a subspace of ¥, then the product topology
on A x B is the same as the topology A X B inherits as a subspace of
X X V.ls the result true for order topology and subspace topology
same? Justify your answer.

1+2+2+
5=10

44442

5+5=10
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topology

b. Show that - A (=1
with usual topology. r : :
Let X beany mm@dv 2 % 2.0 | d F. For a Ny X,y €
show that [I x I =1l y Il <Ix —y Il
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