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J ‘;g Instructions for Candidates

u—

Write your Roll No. on the top immediately on receipt
of this question paper.

2. Attempt any two parfs from each question.

3. All questions are’”cc')'mpulsory and carry eéqual marks.

¢ “

1. (a) Define uniform convergence of a sequencé of

functions (f ) defined on Ac Rto R.IfA c R

and @: A — R tlien define the uniform noim of

(3000) | , | P.T.O.
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¢ on ,A. Discuss the uniform and pointwise

convergence of the sequence (f), where

f(x) == forx e Rand'n e N,

B>

-

(b) Let (f) be the sequence’ of functions defined by

-

1
— Vx € [0,1], n € N.

fn(X)=1--|-x

Find the pointwise limit of the sequence (f,). Does

(f,) converges uniformly? Justify your answer.

(c) Show that if (f)) and (g,) are two sequences of

bounded functions on A < R to R that converge:

uniformly to f and g\ respectively then prove
that the product sequence (f g ) converge
uniformly on A to fg. Give an example to show
that in general the product of two uniformly
convergent sequence may not be uniformly

convergent.
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6, (a) For cosine function C(x) and sine function S(x)

} prove the following :

(i) If f: R —» R is such that f"(x) = —f(x) for
x € R then there exist real numbers o and
B such that f(x) = aC(x) + BS(x) for
x € R.

(i) If x € R, x>0 then

: 1——1—x2SC(x)Sl—lx2+ix4.
L 2 2 24

(b) State Abel’s Theorém. Show that

3 5 7
tan"lx = x——-l,--x———)s— ............. -1<x<1
3y 5 7
and E=1—‘—1—-|--l—l+ .............
4 3 5 7
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5. (a) Define the radius of cp‘nver'génce and interval of
convergence of power series. Check the uniform

convergence of the following power series on

[-1, 1]

2X3 x4

X+?+'3—2+74—2"+7 -------- Seeen o

(b) State and Prove Cauchy-Hadamard Tlie‘orem.

>
¥
.
§

(c) Suppose that f(x)=Z:=Oan x" has radius of,

convergence R >0, Then prove that the series

y 00 a h . . )
E o2 has also radius of convergence R
n=0p +1

and for [x|<R

n=0n+l

I:f(t)dt - i ay X

v
<

[y
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2. (a) Let (f) be a sequence of {ntegrable functions on
[a, b] and suppoesé that (f) converges uniformly
to f on [a, b]. Show that f is integrable on [a, b]

and

(b) Let f(x) = >~ for x e [0, 1]. Show that the
n

sequencé;(fn)' of differentiable functions converges
ur.liformly to a differentiable function f on
[0,1] and that the sequence (f ) conyerges on
[0, 1] to a function g-but the convergence is not

uniform.

P.T.O.
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n

(c) Show that the sequence .(x

does not
1+x

)}

converge uniformly on [0,2].

3. (a) State and prove Weierstrass M-Test_for uniform

convergence .of series of functions.

(b) Show that the series lesin(iz) is uniformly
) \'n

convergent on [—a, a], a>0 but is not uniformly

convergent on R.

<«

(c) Discuss the ‘pointwise convergence of the series

Il

n12 311

of functions Z for x > 0.

5.

.z#:::% ¢
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4. (a) Let f be continuous function on-D < R to R for

each n € N and Z:;lfﬂ converges uniformly to

f on D. Prove that f is continuous on D.

© c()s(x2'+l)
(b) Show that the series of functions Zn—l*:”
: . = n

converges uniformly on R to a continuous

function.

(c) Given the Riemann

£f: R'—> R, n € N, such that_

f(x)'"sm( jforallxe]R ;

n

Show that z el J.

(%) dx = I_ann _ifa(x) ax.

- _ : P.T.O.
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