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SECTION 1

. (a) Define a bounded set, its supremum and infemum. Find the supremum and infemum of the
following sets:

34 ~(ntD
@ A—{ 2=, }
() B={-1,2,-3,4,-5.,(-0'n, - (6)

(b) Prove that the intersection of a finite number of open sets is open. What happens if the
family consists of infinite number of open sets? Justify the answer by means of an example. (6)

(c) Let' f(x) be the function defined on R by setting f(x)=|x|+[x] ; for all xeR.
Determine the points of discontinuity of f(x). [x]is the greatest integer <x. | (6)

. () Define limit point of a set. Find the limit points of Z , the set of integers and 0, the set of
rationals. ‘ (6.5)

(b) If a function f is continuous in [a, 5] and f(a) f(b) <0, then show that there exists a
point c & (a, b) suchthat f(c)=0. (6.5)

(c) Show that the function f (x)= Lz is uniformly continuous on [a, »[, a>0. (6.5)
x

SECTION 11

. (@ Define convergent sequence. Show that every convergent sequence is bounded but the
converse is not true. - (6.5)

(b) Show that the sequence <1 + % + 1 + et

> is not convergent, while
7 3n-2 -

1 1+l+l+ ..... + ! is convergent. (6.5)
4 7 2)/ ‘.
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(c) Define monotonic sequence and show that (S,), where § =1 +i+l+ ..... +i‘ is
n.
convergent. (6.5)
4. (a) Provethat
Zu is convergent = lim u,=0.
pur: noeo
1 e 1 b4 1 7

Hence examine the convergence of the series 1+ (5) + ( 5) +(ZJ +o 6)

(b) Test for convergence any two of the following series: (3+3)
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57.10.13. ..... 3n+4)

(i) 'i[(;ﬁ +1)* —n]

n=l}

Define absolutely convergent series and conditionally convergent series. Also prove that

1 .
the series ——=~——— =+

..... is conditionally convergent. 6)
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SECTION III

Show that a continuous function f defined on a closed and bounded interval [a, b] is
integrable.

6
Examine the improper integral I ) for convergence, using the definition of
(x—-a _
convergence.
OR
Test the convergence of the improper integral I e x" dx. (6)
’ .
Do any two: (3+3)

n

(1) Find the radius of convergence of the power series 22~' x"
. n=0 N
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cos 2x L cos 3x | cos 4x
(i) Prove that the trigonometric series cos x + —er.

\/__ f J— ..... is not a»

Fourier series.

(iii) Discuss the Riemann integrability of f on [0, 2], where
f(x)=[x], [x] is the greatest integer <x.
6. (a) Find Fourier series of the function f, where

f(x)=0, -z<x<0 .
fx)=x, 0<x<=x S ' (6.5)

(b) Prove that a sequence (f,), where f,(x)=x", is uniformly convergent on [O’ %:, also

prove that a series Z Jns where £, (x)= — 1s uniformly convergent on [0, 1]. (6.5)
n .

n=1

(¢) Provethat T’ (2) \/_ and hence prove that J' x V1-x* dx—g _ v (6.5)




