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1. Answer the following questiong -
Ix7=7

(@) Let cla b] denote the set of all reg)

valued continuous functiong g, e

the interval [a, b]. Define R e on

¢[a, b] for which it is not Comple?c 0
e.

(b) Describe open spheres of {

; nit .
about the point (0, 0) for TR radiyg

metric on R? : HOWing
d(z, 23)= max{|x; N | 191 a
2l},
2 =(JC1, yl)’ Zy :(x2, ‘y2]E ]R2
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(2)

(¢ Giv
i € an €xample to show that the union
i n?-n l_nfimte collection of closed sets in
e : i
tric space is not necessarily closed.

(d) Wh
at do you mean by metric topology?

Give ap example.
(e)

Giv
oft:van €xample to, show that the union
© topologies need not be a topology.

(f) Let
Spac(X, 1?] be the indiscrete topological
€. Find the closed subsets of X.

(9 What ;
allis' 2 Hilbert space? Give one

€Xample,

AnSWeI-
e following questions : 2x4=8

(@ Ey

is l:z Subset of a discrete metric space

it i " open and closed. Justify whether
® e or fajge,

neilih of the following subsets of & are
5 bourh00ds of 1 with respect to the

S
‘u i topology on R?
(i ]0, 2

(i) 10, 2]
(i) L 2]
W) ]y, 2]
W 2[

JuSt'
ty Your answer.
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(c)

(@)

3. Answer the following questions : 5x3=15

(@)

(b)

(c)

20A/270

(3)

If (X, ||-]])is 2 normed linear space, then
explain how a metric d can be defined

on X using the norm [|-|[

Every inner product space is a normed
linear space. Justify whether it is true

or false.

Let (X, d) be @ metric space and Gc X
be an arbitrary set. Show that G is
open & it is 2 union of open spheres.

On the set of real numbers R, let y
consist of ¢ and all those subsets G of R
having the property that to each xe G,
there exists e>0 such that
|x-€ x+elc G- Show that u js a

topology on R.
Or

Let (X, Y) be a topological space and
A be a subset of X. Prove that the
interior oA, AIs aniopen set.
prove that the space CISS o Batiorh
space.

or
In an inner product space (x, (. .y ¢
x, —x and Un - Y then show that
(xn, yrl)_—)(x’ y)

( Turn Over )



(4)

4. Answer the following questions : 10x3=30

(@) Prove that the metric space (R, d) is
complete, where d is the usual metric
on R,

Or

Prove that all completions of a metric
SpPace are isometric.

(b) State and prove Baire’s category
theorem for metric spaces.

Or

Peﬁne Uniformly continuous mapping
N metric spaces. Give an example to
show that a continuous mapping need
not be Uniformly continuous. Prove that
the image of 4 Cauchy sequence under
a uniformly continuous mapping is itself
a Cauchy sequence. 1+3+6=10

(C) PI'OVe that in. a sequentially Compact
metric Space, every open COVEr has a
chesgue number.

Or

| : :
I8 a continuous mapping from a

CONnecteq space X into R, then prove

th 4
o IX) is an interval.
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