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HG-210 Seat No.
B. Sc. (Sem. VI) Examination
March / April - 2015

CC-MATH-602 : Mathematics
(Mathematical Analysis - II)

Time : 3 Hours] [Total Marks : 70

Instructions : (1) All questions are compulsory.
(2) There are total five questions.

(3) Figures to the right side indicate
emarks of corresponding question.

1 (a) Suppose f is a real differentiable function on 6

[a,b] and f'(a)<7<f'(h). Then prove
that there is a point xe(a,b) such that
(3=

(b) Suppose X and Y are metric spaces and 6
Ec X, pis a limit point of £ and f:E—Y

be a continuous, then prove that r]g“p f(x)=¢

if and only if nif:of (Pn) =4 for every sequence

{PH} in E such that p,#p and lm p,=p,
n—yoo
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(¢) State the type of discontinuity for fgllowing 6

functions :

@ f(x)=x-[x] at x=2

OR

5 (a) If real function f and g are continuous on 6

[a.b] and differentiable in (a, ). Then prove

that there exist xe&(a,b) such that

[7(®)-f(@)]g'(x)=[2(b)-2(a)]/(x)

(b) Show that continuous image of connected set 6

is connected.

(0 Suppose ageR'. fis twice differentiable real 6

function on (a,«) and M , M, M, are lLu.b.
of |£(x)|. {_f'(x)l and |f "(x)| respectively on

(a,*) then prove that Mlp‘ SAMM., .
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+ 2 (a) If.feR[a b] and F is differentiable function 6

on [a,b] such that F'(x)= f(x) for Vxe(a,b]

b
then prove that jf(x)dx:F(b)_F(a).

a

b)) If F:[a,b]>R* and e R(a) where o 6

is monotonically increasing then prove
that

@ |FleRr(w)

b
.<_j|Flda

a

b
j Fdo

a

(i)

(¢0 Let f be a continuous function on [0,2] and 6
a0, 2];+R is defined by
a(x)=0 0s5x<lI
=¢c x=1
=1 1sx<2
Then prove that feR(a) on [0,2].

OR
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2 (a)
(b)
(©
3 (a)
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If F is continuous on [a,b] then preve that

feR(a) [a,b].

If F and G are differentiable on [a,b5] and

=f€R]|a,b] G'=geR[a,b] then prove
that

b

a

If f is defined on [0,1]

<xs—l- n=012, ..
2?1
f(x)=0  a(x)=x for xe0,1]

Then prove that feR(«)[0,1] and

2
f(x)dx= 3

O Sy it

Prove that C'(X) is complete metric space

where X is metric space.

6.

6

b
J.F(x)g(x)dx: F(b)(}(b)—F(a)(}(a)—jf(x)( x)dx

6
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(b) Suppose f, — f uniformly on set E. Let xbe 6
a limit point of £ and 1M J, (1)=4,
1—x
forn=1, 2,..... then prove that {An} converges

lim lim f (1)= lim lim fn(l‘)

Il
% d I—3>X n—oo n—oc [—X

© If f,(x)= Hn; 5 X€R | then prove that {fn} 6
n*x

does not converges to f uniformly.

OR
3 (a) LetK be a compact metric space and f,€C(K) 6

for n=1231... . If the sequence {f,,}

converges uniformly on K then prove that

{f;,} is equicontinuous on K.

(b) Let o be monotonically increasing on 6
[a,5] and suppose f, € R(o)[a,b]
n=12,...,f, = f uniformly on [a,b]

them prove that feR(a)[a, b] and

n—»oco

b b
[ £do=1im [ fdo
a a
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(¢) Prove that - 3 6

cos2x cos3x cosdx
cCOosXx + + 3 +

o > i

uniformly converges on K.

4 Attempt any two : 8

(@) Let f be monotonic function on (a,b) then

prove that set of points of (a,b) at which fis

discontinuous is at most countable.

(b) If f is monotonic function on [a,b] and o is

continuous function on [a, 4] then prove that

feR(a) [a,b].

(¢©0 The sequence of function {fn} converges
uniformly on set E if and only if v >0 3
a integer N such that | (X)) =T ( x)l <¢, where

m=N, nSN,xek.
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5 Attempt any two :

(a) Explain that L'Hospital rule does not hold
true for complex valued function.

(b) By using definition of R-S integral prove that

3
J.xzd (2.&‘) = -]—6
0 3

oo

© If f,eR(a) on [a,b] and if J(¥)=2 /(%)

n=l

the series converges uniformly on [a, b| then

b w b
prove that ,[ fda=7} J‘ S o

n=l a4
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