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PP-450 Seat No.

B. Sc. (Sem. VI) Examination
April/May-2016

CCMATH-G0Z : Mathematics Analysis_Il

Tirne : 3 Hoursl [Total Marks : T0

Instructions : (l) All questions are compulsory.
(2) Figures to the right side indicate

rnarks of corresponding questions.

I (a) Show that continuous image of connected 6
set is connected.

(b) Let .\, 12, .lt, ,.h be real functions on a 6

metric space X. and 1- . I _; 4( defined by

F(i)=(.fi(r),.f2(,),, 4(,)), xe x then

pr<.rve lhat f is continuous on X if and only

if each function Jl, .fz, , -ft is continuous
on X.

(c) If f be a continuous rea_l function on a 6

merric space x and z(.f)=lpexlf (p)=o)

prove that Z(.f) is closed set of X.

OR
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1 (a) Suppose / is a real differentiable function 6.

on [4.6] and suppose f'(a)<\'<1''1t). Prove

that there exists a point re [a,b] such that

f'(x)=x '

(b) Let f be monotorfc on (o, b) then prove that 6

the set of points of (a, b:) at which / is

iliscontinuous is at most contable.

(c) Ueing L' Hospital's rule evaluate following 6

Limits :

.. tanr-J(i) lrm 

-

r- tO .f - Sln 'r

2 (a) Let /be a bounded real function on [a,D] 6

then prove that /eR(ct) on [a,D] if and only

if for every e > 0, 3 a partition P of [4, 6] such

that u(nf 'a)-t(a'.f .o)<" Where a is

monotonically increasing function defined on

la'tl.

.)
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G) If /eri(ct) on [a,6] and a<c<6 6
' then prove :

(t / e R(ct) on [", c] and / e R(c) on [c,6]
hcb-.. a -,(ii) I faa. -_ 

I .ua + I .faa .

uae

(c) Let ./:[t,:]-+n be a function such that 6

l'("r)=: ' 13'x<2

=b , 2<j<3 and

ct : [t, f] -+ n be a function such that
c.(r)=0 ,l<x<2

= l. 2<l-<3
then prove that ./ e n(a) on [r, :]

OR

2 (a) If f is monotonic function on [a, D] and 6

<r is contiluous function on [a, b] then prove

that / e R(ot) on [a,6]

G) if / e n(cr, ) and / e R(a, ) on [a, ]l then 6
prove that :

(t /eR(cr,+or) on l",tj
bbb
| " ,r \ I - . | -,(ii) I ta\c,t+ar)=l.f dar*lldor..
aaa
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(c) Let a<to<D and .f la,bl->R be a 6.

function such that

/(:r)=t , if x=-ro

=6, if x*.to

Let oc be an increasing function on [4,6]

which is continuous at .r0 then prove that

b

I en(ct) and f/aa=0.
a

3 (a) Let X be a metric space and C(X) be the 6

set of all complex vafued continuous boundeil

function defined on X. Show that C(x) is

complete metric sPace'

O) If K is compact and .{o ec(K\'n:'r'2,3, If 6

{.fr} i's pointwlse bounded and equicontinuous

on K then prove that {"f, } * uniformly

bounded on K'
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^tnnx .(c) Show that /(r) = I'"';'- is differentiable 6
' n=l 11

for all s and -/'(r)=f99#
n=l tl

OR

S (a) fet lf,l be a sequence of function defined 6

on E. Prove that l"frl converges uniformly on

E if and on-ly if for evert s),Q, there exists

a positive integer N such that

m. nz N, x e t +1y,,(x)- f,(x)l<e

G) Suppose {4,} is a sequence of function 6

defined on E and

l-f,ir1l<u,,, y xe E.n=r,2.3,... prove that

l.li, conrrerges uniformly on E if lMn
converges.
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(c) Suooose l.@=|-,r€(ql),,?=i,2,3,.... 6I+rr

then show that {,(x)+0 pointwise on (0,I) but

the convergence is not uniform.

4 Attempt any two : 8

(t If .f, en(a) on [a,b] .,d if /('')=;/"(')

o<x3b and the series converges uniformly

on [a,D] then prove that

bco
I -, sa . ,

I Jde: LJnad
a n=l

(ii) Suppose X, Y, Z are metric space, E c X.
Suppose f :E-+Y is continuous at P€E and

g : f (E) ) z defnecl 5y n(x)= t(-f (r)),.re E

then prove that h is continuous at p.

(ig If / e n(cr) on [a,6] and ct is monotonically

increasing function [4, 6] and c > 0 then

0r...,, ?",
f e R\cal on [a,A] and JJ d\cT,l--clJaa.

aa
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Attempt any t\r'o :

(t Show that Iry converges *niformly on 73.
"{r,

Define /(r)=r and g(x)= *nr'.""" on

(0, 1) show that L' Hospital rule failn in this
caae.

If /(r)=r, tf xeQnfa,bl

4, rf xeQnla,bf

and cr(r):r, xela,bl then using defiaition

of R.S integral prove that f e n(a) on [a, D].
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