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Maximum : 75 marks
PART A— (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

L(P,f,a) L(P, f,a)
@ < () >
© = d =
I(x) = L Ifx >0

(@ o (b) =
© -1 (d 1

The value of lim,_4 legQ+8) is

x
(@ 1 (b) O
© e (d) e*
The value of J.e"l is
(a) O (b) Jz
© = (d) o
The value of I'(4) is
(@ 1 (b) 2
c) 3 d 6

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

(a) If fis continuous on [a, b] then prove that,
f ez (x) on [a, b).
Or
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12.

If % i rational then the wvalue of
lim, lim, ,, (cosm!mc)?®" is
(@ o (b 1
(€) —wo (d) w
The value of T'(n) is
(a) n (b) n-1
© n! @ (n-1)
2

The value of lim,,, J-(sin mx —sinn,, x)? dx =
0

(®) 1
(d) 2x

(a o0
() =»
A family # of complex functions f defined on a set

E in a metric space X is said to b_e equi-continuous
on E if for every £ > 0 there exists a § > 0 such

that | f(x) - /()| ———=.

® =
@ 2

(a) <
© >

I
The value of lim,_, (1 +x)* =

(@ 1 ®) 0
© e d) e*
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(b) Suppose ¢ is a strictly increasing continuous
function that maps an interval [A, B] onto
[a, b] and & is monotonically increasing on
[a, b] with feg(a) on [a, b]. Define g
[A, B] by B =alp),
g(y) = /(¢ (). Then prove that, g e g2 (8)

and g on

B b
andfgdﬁz.[fda-
A a

(a) If fmaps [a, b] into R* and if f e (a) for
some monotonically increasing function o

on [a, b], then prove that [fl ez (a), and

< [1da.

a

b
J‘fda

a

Or

(b) Suppose {f,} is a sequence of functions
defined on E, and suppose ]/’,, (Jc)|sMn
(x € E, n=123,..) then prove that A

converges uniformly on E if ¥ f, converges.
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13.

18.

(a)

()

(a)

(b)

(a)

(b)

(@

(b)

Lot @ be monotonically incrensing on [a. b]-
Suppose  f, e@(a) on [a, b], for
n=123,.., and suppose f, — f uniformly
on [a, b]. Then provo that, fcgp(a) on

[ b
[a, b] and [fda = lim,_,. [fda.

Or
If K is a compact metric space, if f, € @ ()
for n=123,., and if {/,} converges
uniformly on K, then prove that {/,} is equi-
continuous on A,

Prove that for every interval [—a, a] there is a
sequence of real polynomial P, such that

B, (0) = 0 and such that lim,_ . P,(x) = lxl
uniformly on [-a, a]

Or

Given a double sequence {au}.i =123,..,

J=123,.., suppose that il aU|= b,
7=1

(t=123,..) and 2 b, converges. Then prove

that iiau = iiau.

t=1 =1 J=l 1=l
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Prove that, if »’ is continuous on [a, b], then

b
y 1s rectifiable, and A (y) = .”}"(I)ldl.

Or

Suppose [, — [ uniformly on a set E in a
metric space. Let x be a limit point of E, and
suppose that lim,,, /() = A, (n =1,2,3,...).
Then prove that {A,] converges, and
l.im‘,_,, f@) =lim, . A . In other words,

n

lim,,, lim,__ /) = limlim /, (1)

—o [=x

Prove that there exists a real continuous
function on the real line which is nowhere
differentiable.

Or

If K is compact, if f, e€K) for
n=123,.., and if {f,} is point wise
bounded and equi-continuous on K, then
prove the following;

() {f.} is uniformly bounded on K

@) {f} contains a uniformly convergent
subsequence,

15. () 1f f is continuous and if £ > 0, then prove
that there is a irigonometric polynomial P
such that | P(x) - f (x)< ¢ | for all real x.
Or
(b)  Prove that if x>0 and y>0, then

1
J't”'(l —t)'dt = I this integral is
9 I'(x+ y)

the go-called beta function f(x, ).
PART C — (5 x 8 = 40 marks)
Answer ALL questions choosing either (a) or (b).

Each answer should not exceed 600 words.
16. (@) Let feg on [a,b), for a<x<b, put
F(x) = I[(!) di. Then prove that F 1s

continuous on [a, b); furthermore, if f is
continuous at a point x, of [a, b], F is
differentiable at x, and F'(x) = f (x,).

Or

(b) Supposef eg(a) on [a, b], m<[f <M, ¢
is continuous on [m, M] and h(x) = ¢ (f (x))
on [a, b], then Prove that h eg(a) on
[e, b].
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19. (a) Let .o be an algebra of real continuous
functions on a compact set K. If Re'd
separates points on K and if .37 vanishes at
no point of K, then prove that the uniform
closure @ of & consists of all real

continuous functions on K.

Or
(b) State and prove Taylor's theorem.
20. (a) Let {(ﬁ,‘} be ortho-normal on [a, b], let
s,(x) = Zcmgim(x) be the nth partial sum of
mw]

the Fourier series of f, and suppose

t,(x) = i}’mibm (x). Then  prove that
=1

b
Je[f— s,‘l2 dx < ﬂf—t,,]z dx, and equality

holds iff y,, =c,,(m =1,..n).

Or

(b) State and prove Parseval's theorem.




