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1. (A) Attempt any two.
() Let f, /35 f3s-- - f; be the real function on a metric space
X and Let f be the mapping of X into R* defined by
. ?(x) = (f, (x)s ok} sl (x)),(x e X) then f is
continuous if and only if each_ﬁ is continuous
where i =1,2,3,....,k.
(i) Prove thata mapping f of a metric space X' into metric Y is
continuous on X if and only if f o} (v) is open in X, for every

openset vin Y.
(iii) Show that continuous image of connected set is connected.

(iv) If f is a real continuous function on [a, b] which is
differentiable in (a, b), then there is a point x € (a, b) at which

f) = f@)=b-a)f )

(B) Attempt any one.
()  Define f(x) =x+2 B<x<-2

—

=x+2 0<x<l= —x—2-2<x<0
Discuss the continuity at x=0.

(ii) Evaluate

. x—tanx
lim 3
x=0 X

and hm(

)x

2. (A) Attempt any two.
(i) Prove that every continuous functxon is R S integrable

@) If feR (a) on [a,b] & c is constant then prove that



(a) of € R() on [a,b] (b) j:cf da =c¢ j'fda.

(iii) State & prove the Fundamental theorem of calculus.

(B) Attempt any one.
(i) Using definition of R-S integral, prove that

[xd(x-[x)=~2
@Iff:[0,1] » R, f(x) =V1—x?, if x€Qn[0,1] and

f(x) = 1—x, if x is otherwiseand a(x) = x, x €[0,1] then
prove that f & R(e) on [0,1]

3. (A) Attempt any two.
(i) If K isacompact metric space if f, € C(K) ma=L23,... and if

{ f,,}convergence uniformly on X then { j;,}is equi-continuous

on K.
(ii) Suppose f, — f uniformly on E in a metric space X . Let x be

a limit point of E & suppose that lim f, (t) = 4, then prove that
n—x

{A,,} convergence & l{zzz 3 (t)'= ’{1_7;10 il

In other words prove that  lim lim f, (t)=lim lim f, (t)
=X n—o 1—=x n—yxo

(iii) Prove that C (X ) is complete metric space. =

(B) Attempt any one- .
2
x ,0<x<1, n=1,2,3,... then show that

® . ¥f(x) = m

(.} is uniformly bounded on [0,1] but not uniformly convergence
(ii) Give an example of a sequence of functions for which

tim [££,(x) ] # #[im£.9)]



