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AS-1910 Seat No.
B. Sc. (Sem. VI) Examination
March / April — 2018
Mathematics : CCMAT-602

(Analvsis - 11)
Time : 3 Hours] [Total Marks : 70

Instructions : (1) All questions are compulsory.

(2) The figure to right indicate the marks of the
corresponding question.

1 (@) A mapping f of a metric space X into metric Y is 6
continuous on A" if and only if _f"'! (1.-) 1S open
in X, for every open set v in Y.
(b)  Let /" be monotonically increasing on (a.b) then 6
prove that / (x+) and F(x—) exists at every

point of x of (a.b).
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(¢) Using L'Hospital Rule evaluate following limit : 6

Xx—tanx
x—0
x3

(i) lim

|
Gy lim, o [ . A )"

X

OR

1 (a) If [ is a real continuous function on [a.b] which 6
is differentiable in (a_. b). then there is a point
X€ (a. b) at which

f(b6)-f(a)=(b-a) f'(x)

(b) Show that continuous image of compact is compact. 6

€ ¥ f(’r) = x2 then prove that / is continuous on 6

R but not uniformly continuous.

2 o= R(_oc] ) and f € R(OLQ) then prove 6

iy feR(o+0)

h b h
(i) [r d(og +on)=[s do +jf doi
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(b) Define Upper Integral and Lower integral. 6

Prove that :
h b
deoc < _[fda_
o o

(¢) Suppose ¢ increases on [a,b]., asx; =b, a 6
is continuous at X, f(xo ) =1 and f(\') =0 if

h
X # X then prove that /' € R (0() and jfda =0

o

OR
2 (a)  Suppose : : 6
(B L E 0 ¥ee ) 23, 0

2 i - ’ ag
(2) Z C’,, converges

(3) {SH} is a sequence of distinct Points in
(a,6) and a(x)=Y C, -1 (x-5,).

If /" be continuous on [a‘ b] then prove that

h
jf dou= Z Cﬁrf (Sn )

0]
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(b)

(c)

(a)
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If feR(a) and g e R(o) on [a.b] then 6 .
prove that :

(i) feeR(a) on [a.b]

b b
Gy |f]e R(c) and |J 7 dof< [17]do

Let £ be a continuous function on [a.b] and 6
Cl.:[a.b]-——)R. gix}=00<x%]

=¢,;x=1

=1.1€x<2 where ) <¢c<?2.
Then prove that :

2

feR(a) on [0.2] and [ rdo= 1 (1),
0

Suppose f,, — f uniformly on E in a metric 6
space X. Let x be a limit point of £ and suppose

that Im f, (’ ) = 4, then prove that { A
"

H—>c0 }

convergence and lim f (£)= lim A, In other
—x H—)co

words prove that

lim lim f, (¢)=lim lim f, (1)

{—X N—»o0 =X N
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(b)
(c)
3 (a)
(b)
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If K is a compact metric space if f, € C (l\)
1,23 3 and @ {f;, } convergence

uniformly on K then {j},} is equi-continuous

on K.
Prove that sequence does not convergent unitormly
nx
on R. where 7 (x)=—F—: x€R and
n 3t
e A

Bl 3.8

OR

Let o 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] then

prove that f € R(ot) on [a,b] and
h h

| fda=1im | f, do

(l s d

Prove that the series Z /,, (x) of functions

defined on E convergence uniformly on E it and
only if for every £ > (. 3 a positive integer N

m

6

such that m=2n2N =D f; (x)|<e. xek.

k=n
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l
| + nx

© B LAx)= . x€(0.1) then show that 6

fn (x) =0 point wise on (0.1) but the

convergence 1s not uniform.

4 Attempt any two 8

(1)  Suppose f is a real differentiable function on [a_. b]
and suppose [ '(a) " B f'(b)_ Then there is a

point x € (a@.b) such that /'(x) =«

(i) If p#* is a refinement of P then prove

BAR L o S (P T a)

(i) Suppose lim f, (x)=f(x). Vx€ E and

H—>00

M, = sup |f" ()) A . (X‘)l then prove that

xek
Jn =/ uniformly on if and only if A, — 0 as

n-—> oo,

5 Altempt any two : 8

(i) Define f(x)zx+2 — ¥ =D

Discuss the continuity at y = ().
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(i) Give an example of a sequence of functions for

which lim _[f,, ) dx ¢J|: lim f, (.r)}dx.
H—ro0 11— 00
0 0
(i) If f(x)=x>, oa(x)=x, Vxe[0,a] then
17} 4

prove that I i dou= e
0
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