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NB. : (1) All questions are compulsory

(2) Figures to the right indicate marks.

1. (a) Attempt any one question:

1. Let (X,d) be a metric space. Define limit point ?f F C X. Also show that F
is closed if and only if F' contains all it's limit points.

ii. In a metric space (X, d) , prove that arbitrary union of open sets is.open in X.
Give an example to show that arbitrary intersection of open sets is not ope

in X.
(b) Attempt any Two questions:
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2. (a) Attempt any one question:

Sequence (z,,) € A such that (
. Define complete metric space.

i. Define a normed linear space (X,|[1l). Show that if

X — R defined by d(,y) = Iz — 3| is o motri N x

ii. Prove that in any metric space (X,d), A C X, A is closed if and oﬂﬁ
where §A denotes the boundary of 4.
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(b) Attempt any Two questions:

. Prove thatig!
Space (X, d) is complete if ang only
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is continuous at p € X if

. that f
function. Show quence (f(zn))

; d)bea
il. Let £ : (X,d) — (Y,d) be (z,) in X converging to 7, the se

and only if for each sequence
converges to f(p) in Y. o é
(b) Attempt any Two questions: (12) <</
i. Let (X,d) be a metric space
continuous on X. If f(zo) > 0 for some T
that f(z) > 0 Yz € B(zo,0)- :
ii. Let (X,d) and (Y,d’) be metric 5paces and f,g: X — Y be contmuo@‘
X. Show that {z € X : f(z)=g(z)} s a closed subset of X. 2‘
iii. Let (X,d) and (Y,d’) be metric spaces. Whenis f : X — Y @ o be

1 e )
uniformly continuous? Show that f (z) = m is um.formng:ontmuous

il ¢ X _, R, ( R with usual metric) is ¥
» € X then show that 3 § > 0 such OO

on R (under usual metric). Y‘
iv. Let f: R? — R be a continuous map. Show that g R? defined by
g(z,9) = f(z + y,z — ) is continuous on Rz_.(Under | metric of R and
Euclidean metric of R?) LS
4. Attempt any Three questions: c_‘}'? (15)
(a) Show that | || is a norm on X, where X = M2(R) ﬂ-‘l%m“ = maXicij<2 {|aij|} forA=
(ai) o)

PR X (o) by & maG e s0d 4 C X .céﬁw that A is open if and only if
A = A° (Interior A). Hence decide whet e set of rationals i :
of R under usual metric of R. /\a-% is an open subset

(¢) Let X = C[0,1] and d; be the metriéfxduced by || [l on X. (“f"l b 1 o).
Show that the following sequen,\% functions {f,} is bounded in (X 31)
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(@) Let (X,d) be & gk space and A C
z€A. \& € X. Prove that d(z, 4) = 0 if and only if

() Show that
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