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N.B. 1)AIl questions are compulsory.

2)Figures to the right indicate full marks.

Q.1 Attempt any two of the following questions.

a) Let (X,d ) be a metric space.Show that a non empty subset G of X is open set
in X if and only if it is the union of open balls in X. (10)

b) Show that any non empty subset of IR is connected with respect to the usual
distance metric if and only if it is an interval. (10)

c) State and prove Bessel’s inequality in C[-r, 7]. (10)

Q.2 Attempt any two of the following questions.

a) Let (X,d ) be a metric space and d; be a metric defined by

_ _dxy)
dl (xly)_ 1+d(X, y)
prove that (x,) -»P in (X,d) ifandonlyif (x,) =P in (X,d;). (10)

b) Let (X,d ) be a metric space.Show that a subset D of X is dense in X if and only
if D~ G# ¢ foreach open subset G of X. (10)

c) Let (X,d ) be a complete metric space.Prove that a subspace (Y,d) of (X,d)is
complete if and only if Y is closed subset of X. (10)



(2)
Q.3 Attempt any two of the following questions.

a) Let (X,d) and (Y,d’) be metric spaces and f: X — Y be any function.Prove that f is
continuous on X if and only if for every closed subset F of Y ,f*(F) is closed in
X. (10)

b) Let (X,d) and (Y,d’) be metric spaces. If f:X — Y is continuous on X then prove
the following:

i) For each subset A of X, f(A) < f(A)
ii) For each subset B of Y, f *(B)c f (B) (10)

c)i)Using ¢ -5 definition prove that the function f:(IR? ,d) — (IR?,d)
defined by f(x,y)=(y,x) is continuous,where d is Euclidean distance .

ii) Let (X,d) be metric spaces and f: X — X is continuous function then
show that A= {x eX/f(x)=x} is a closed set. (10)

Q.4 Attempt any two of the following questions.
a) State and prove Fejer’s Theorem. (10)

b) i)Find the Fourier series of the function f(x)=|cosX,—~ 7 <x <7z

ii)State and prove Weierstrass approximation theorem. (10)

c) If D,(t) denotes Dirichlet’s kernel and K,,(t) denotes Fejer’s kernel then prove
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,0<t< o0, (10)
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Q.5 Attempt any two of the following questions

a) Let K be a subset of IR" .Prove that K is compact if and only if K is closed and
bounded. (10)

b) (i)Prove that a closed subset of compact metric space is compact.

ii)If A and B are connected subsets of a metric space (X,d) and A NB #¢ ,
then prove that A U B is connected. (10)

c) Let (X,d) be a metric space. If Ais a connected subset of Xand A = B ¢ A then
show that B is connected.Hence deduce that A is connected. (10)



