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

Choose the correct answer :
Let P = {0, 0.2, 0.8, 0.9, 1} be a partition of [0,1]
which one of the following is refinement of P
(@) {0,0.2,0.7,09, 1}
®) {0,0.2,0.6,0.8, 093, 1}
(¢) {0,02,03,0.4,08,09, 1}
(@ {0,0.2,0.8,0.7,0.8, 1}

If K is compact, if f, e 8(K) for n=1, 2, 3.,,, and
if {f,} is ————— and on K then
{f,} is uniformly bounded on K.

(a) pointwise bounded and continuous
(b) pointwise bounded and equicontinuous
(c) continuous and differentiable

(d) a sequence of continuous and bounded

functions
, 2
Let f,L(x)fm (0<x<1, n=123,..)
then £,(1/8) is
(@ O ® 1
() o @ 8

The set of continuous functions on [a,b] is the
uniform closure of the set of polynomials on [a,b].

This statement is known as
(@) Lagrange theorem

) Weierstrass theorem
(¢) Stone’s theorem

(d) Cauchy’s theorem
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10.

11

f e R(a) on [a,b] if and only if for every & >0
(a) U(P,f,a)-L(P,f,a)<¢ for every partition
‘P
(b) there exists a partition P such that
U(P7f’a)—L(P)f;a) <é&

(c) there exists a partition P such that
L(P,f,a)-UP,[f,a) <&

@ L, f,a)-U(P,f,a)<e for every partition
P

m m=1,2,3,..
Let s,,= ; ,  then
’ m+n n=123,..

lim lims, , is

m—o n—>0

@ 1 | O

(© o @ o0

A sequence {f,} converges to f w.r.t. the metric of
&(X) if and only if

@ f,>fonX

() f is continuous on X

© f,— [ uniformly on X

(d) £, and f are continuous on X

n
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1im(1 + ﬁj =7
n—«w n
(@ e by e"
() e @ 1
The Dirichlet Kernel Dy (x) is also equal to
@ sin(N +1)x ®) sin(N +1/2)x
sinx sin(x/2)
© sin(N'+ 1/2)x @ sin.(N +1)x
sinx sin(x/2)
The value of I'(1/2) is
(a) 2 o) 1
© 7 @

PARTB — (5 x5=25 marks)

Answer ALL questions, choosing either (a) or (b).

() If P*is a refinement of P, prove that
LP, f, )< L(P*, f, a).
Or
() If f is monotonic on [a, b] and if a is

continuous on [a, b], prove that f € R(a).
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12.

13.

14.

17.

18.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

(@)

(b)

Assume o

and

Give an example to show that a converge

series of continuous functions may have =

discontinuous functions sum.

Or

State and prove the Weierstrass test for

uniform convergence.

Let a be monotonically increasing on [a, &1
suppose [, e R(x) on [a, b] for
n=1,2, 3,... and suppose f, — [ uniforml:

on |a, b]. Prove that f, e R(a) on [a. bt

and []‘fda :}ng.} l]fnda .

Or
If K is compact, if f, e 8(K) for n=1,2,3..
and if {f}

equicontinuous on K, then prove that {f,} =

uniformly bounded on K.

is pointwise bounded and

Define an algebra and the uniform closure of

an algebra. Let (B be the uniform closure ot

an algebra (A of bounded functions. Prove
that (B is a uniformly closed algebra.

Or
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increases monotonically and
a'e /R on [a,b]. Let f be a bounded real

function on [a,b]. Prove that fe R(a) if

only if fa'ep and show that

b

b
j fda = j f(x)a' (x)dx .

If ' is continuous on [a, b], prove that y is

b

rectifiable and A (y) = j b 0)|dt .

a

Or
Suppose f, — f uniformly on a set £ in a
metric space. Prove that
limlim £ (t) =limlim £, (¢) .
t—>x n-s0 n—-a i-»x .

Prove that the exists a real continuous
function on the real line which is nowhers
differentaiable.

Or

If {f, is a pointwise bounded sequence of
complex functions on a countable set
prove that {f, } has a subsequence {f, } suck

that {f, (x)} converges for every x e F'.
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15.

16.

19.

20.

(b)

(a)

(b)

Suppose e, converges.
f(x) = chx”(—l <x<l) prove
n=0

lim ) =2 .

Define the Dirichlet Kernel D, (x) and show

that DN (x) — _SLIL(‘_)\H_—I/ZL)_
sin(x/2)
17 ,
sy(f; )= [f(x- ) Dy()dt.
2m
Or
If x>0 and v >0, prove
1 -
ferta-eyde = TG
M Mx+ y)

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

(a)

()

(b)
(a)

(b)

It /i, f,e R(a) on |a,b], prove that f, +f,,
cfie R(ay for every constant ‘¢
b b s
[(fi+fda= [fda+ [fda,

b

[cfda :cbfflda.

a

Or
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If f is a continuous complex function on
[a, b], prove that there exists a sequence of -

polynomials p, such that }IH)E P (x)=f(x).
Or

State and prove Taylor's theorem.

Suppose @,,Qq,,..,a, are complex numbers,

nzl, a,#0.P(2)= iakz’*’ . Prove that

P(z)=0 for some compIex numberz.

Or

If / is a positive function on {, o) such that
Q) fle+D=xaf(x) () f(1)=1 @i)logf is

convex, prove that f(x)=1"(x).
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Put

that

and

that

and
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