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CCMATH-602 : Mathematics Analysis-II

Time :

3 Hours] [Total Marks : 70

Instructions : (1) Al questions are compulsory.

1 (a)
(b)
(©
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(2)° Figures to the right side indicate
marks of corresponding questions.

Show that continuous image of connected 6
set 1s connected.

Let /1. /3, f3.s Ji be real functions on a 6

metric space X. and 7. x _, X defined by

F(x)=(£(x), £ (%), fp (), xex then
prove that F is continuous on X if and only
if each function £, f,,....f, is continuous

on X,
If f be a continuous real function on a 6

metric space X and Z(f)= {P eX|f(p)= O}

prove that Z(f) is closed set of X.
OR
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(b)
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Suppose f is a real differentiable function

on [a,b] and suppose f'(a) <A< f'(b). Prove
that there exists a point x<[a,b] such that

f(x)=A.

Let f be monotonic on (a, b) then prove that
the set of points of (a b) at which f is
discontinuous is at most contable.

Using L' Hospital's rule evaluate following
Limits :

tanx—x

G lim

x—0 X—sinx

tan x
. lim (—1-)
(_]_1) x~>Q X .

Let f be a bounded real function on [a.5]
then prove that f eR(a) on [a,b] if and only
if for every &> 0,3 a partition P of [a, b] such

that U(p, f,o)-L(p, f.a)<e. Where « is
monotonically increasing function defined on

[@.p].
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If feR(a) on [a,b] and g<c<p 6
then prove :
@  feR(a) on [a,c] and fe R(a) on [e,b]

b e h
@) [ M= fdo+ [ fdo.

a
Let f:[1.3]> R be a function such that 6
f(x)=3, 1sx<2

=B, 2<x<3 and
a:[L,3]> R be a function such that
a{x)=0, Isx<2

=1 2xx43
then prove that f¢R(a) on [1.3]

OR

If f is monotonic function on [a,h] and 6
a 1s continuous function on [a, b] then prove
that feR(a) on [a.2].

1If fF.R(otl) and .feR(az) on [a,b] then 6
prove that :

@ SeR(a+ay) on [a,5]
b b b
(ii) J‘fd(“i*“z):,l.fd“l +I-fdaz.

a a
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(© Let a<xy<b and f:[a.b] >R be a 6
function such that

_f(x)zl , if x=2x,
=0 , lf X # XO
Let o be an increasing function on [a,b]

which is continuous at ¥, then prove that

b
feR(a) and J'fdoczo.

3 (a) Let X be a metric space and C(X) be the 6
set of all complex valued continuous bounded
function defined on X. Show that C(X) is
complete metric space.

(b) If K is compact and f,cC(K),n=1,23,. ... If 6
{f,,} is pointwise bounded and equicontinuous

on K then prove that {fn} is uniformly

bounded on K.
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(© Show that f(x)=Y 2=~ is differentiable 6

3
a=l N

COsShx
3

for all x and f'(x)=Y

n=l n

OR

3 (a) Let {)’,,} be a sequence of function defined 6

on E. Prove that { f”} converges uniformly on

E if and only if for every ¢~ (, there exists

a positive integer N such that

mn=N xeE= |fn (¥)=1. (r)l <e

(b) Suppose {f;j} is a sequence of function 6
defined on E and

Ifn(")|5Mn, VxekL,n=123,. prove that

Z,f}i converges uniformly on E if » M,

converges.
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Suppose fn(x): ,IG(O,}),A'J=],2,3,.... 6

1+ nx

then show that f, {x)->0 pointwise on (0,1) but

the convergence is not uniform.

4  Attempt any two : 8

(6%

(i)

(i)
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If f,eR(a) on [a,b] and if f(x):ifn (x)

n=1
a<x<b and the series converges uniformly

on [a,b] then prove that

b o
j fda =Y f do

a n=1

Suppose X, Y, Z are metric space, Ec X.

Suppose f:E —Y iscontinuous at Pe £ and

g: f(E)—>Z defined by h(x)=g(f(x)), xeE
then prove that h is continuous at p.

If feR(a) on [a,b] and o is monotonically

increasing function [a,b] and ¢>0 then

b b
feR(ca) on [a,b] and de(coc):cj‘ﬁia.
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5  Attempt any two : 8

(i) Show that Zsmm converges uniformly on R.

1

o)

i) Define f(x)=x and g(x):',wxz-e”xh on

(0, 1) show that L' Hospital rule fails in this
case.

i) If £(x)=1, if veQr[a,b]
=0, if x¢Qn|a,b]
and a(x)=x, xe[a,b] then using definition

of R-S integral prove that /¢ R(a) on [a,b].
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