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1, (A) Attempt any two.
(i) Let f, f5. f5»----» f, be thereal function on a metric space

X and Let 7 be the mapping of X into R® defined by
f(x) =(f, L3 NP0 R (x)),(x € X) then f is
continuous if and only if each f, is continuous
where i =1,2,3,.....k.

(ii) Let f be monotonically increasing on (a,b) then prove that
[(x+) & f(x—) exists atevery pointof x of (a,b).

(iii) Show that continuous image of compact is compact.
(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(a) = (b~ a)f (x)
(B) Attempt any one.
(i) Define  f(x) = x+1 ,0<x<1

= Ix+3 lsnsd

Discuss the continuityat x=1

(ii) Evaluate
X — tanx oSl
and lim )x

x=- " X

lim
x—0 x3

2. (A) Attempt any two.
(i) State and prove necessary & sufficient condition for /€ R ( a).

(i) / € R(a)) & f € R(et,) then prove

b b b
(@ f € R(aﬁaz) (b) jfd(al+a2) - J.f da, + J‘f da,

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



(B) Attempt any one.

(i) Suppose « increases on[a,b],a <x,<b, a is continuous at x,,
f(x,)=1and f(x)=0if x#x, then prove that f € R(a) and

b

[ fda=0

-
a

) Iff(x) = f;“ sin(e')dt then prove that, e* - | f(X)| = 2.

3. (A) Atterapt any two.
(i) Prove that the sequence {fn} of functions defined on £ converges

uniformly on £ if and only if for every &£ >0, 3 a positive integer N
such that mn=2N= ]f”(x)—_fm(x)’ <e,VxekE

(ii) Let & be monotonically increasing on [a,b] .Suppose f, € R(a)

on [a,b], for n=1,2,3,... and suppose f, — f uniformly on [a,b]
b b
then prove that f € R(a) on [a,b] and J'f da = lim _[ f, da.

(iii) If K is a compact metric space if f, EC(K) =123 . .andif
{j,',} is point wise bounded and equi -continuous on K then

prove that {'/,',} is uniformly bounded on K

(B) Attempt any one-
B IF £, ()= —

1+ nx
on (0,1) but the convergence is not uniform.

, x €(0,1) then show that f, (x) — 0 point wise

(ii) Give an example of a sequence of functions for which

lim Hﬁ? (x) de 3 _:[[ ,{z_ﬁﬁ,{x)] dx
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