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(2)

1. Answer any two questions : 15 % 2

(@) (i) Defined Uniform Convergence and
pointwise convergence of a sequence of
function {f,} on [a, b]. Show that the
sequence {f,} where f(x)=nve”™ is
not uniformly convergenton {0, 1}. 2+4

(i) Forevery given x & R prove that the

series
<, sinnx
£
converges absolutely. 4

(iii) Show that the sequence {f,(x)}, where

mx, 0<x<1/n

f(x)=4-n*x+2n, }-<x$2/n
n

l 0 ,£<x.<£1
n

is not uniformly convergenton {0, 1]. 5
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(3)

(b) (i) Ife R[a, band fpossesses as primitive
Jon [a, b] then show that

[ = 0(5)-4(a).
(ii) Leta> 0. Prove that the integral

U

o

a x#

is convergent if > I and is divergent

! toaifpsl. 5
' (i) Show that
| 3 %/2 x?
24\5,'(]0 sinx + Cosx <§Z' 3
.‘: (¢) (i) Foreachnatural number n, let
f®) =% efo,1] -
Show that the sequence {f_} converges
uniformly on [0, 1}. 4
(i) Let g be continuous on [0, 1] and
Fi(x) = glx)x", x € [0, 1]. Prove that the
sequence {f } is uniforinly convergent
5

on {0, [{ifand only if g(1) = -
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(4)

(iii) Prove that the series

e
n? +ntx?
is uniformly convergent for all real x. 3

(iv) Show that the series
(1-x)+x(1-x)+x(1-x)+ ...

is not uniformly convergenton [0, 1]. 3

2. Answer any two questions : 8x2

(a) (i) Showthat
r x™le~*dx
0
is convergent if and only if n> 0. 4

(ii) A function f: [0, 1]> [0, 1] is defined

as follows :
1 1 1, _ '
T <x<=={n=0123-)
f={ 2
0, x=0.
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| - (5)

1 Show that fis Riemann integrable over
[0, 1]. 4

' (b) (i) Provethat

| f o xmiQ - xytde

! existzi ifand only if m> 0, n> 0. 4
(ii) Prove that

‘ - fa-ar@-xra

| )
!  =(b- a)mn-fl r(l_'f'(';l_')_ 'I;_('-nz-; b (m>-1Ln>4). 4

| (¢) (/) Assuming the power series expansion
| - for '

|
x6+4...

1 1 ., 1, 13, 135
el el R 2 S B X
| obtain the power series expansion for
| sin~x. Deduce that
| ’
1 1-3 1-3-5 n

| . F -

H33*3525%2467 24
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(6)

(if) Let f(x) be the sum of the power series

3 a,x" on(~R,R) for R>0.

=0
If f(x)+f(—x)=0forallx € (- R, R)
prove that a, =0 for all even . 4
3. Answer any three questions : 4x3

(a) Use Abel's test to show that

© . sinx
[ferT ik
= b o .
is convergent. 4

(b) Obtain the Fourier series expansion of the
function f defined by

fx)=xsinx,-n<x<n

on the interval [- «, »]. 4

(c) Show that the sequence of functions {f},
defined by
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:' (7))

| ﬂz(x)=%',0$‘x51
," is uniformly convergent on [0, 1]. 4
:: (d) Define e. Show that 2 <e <3. 1+3

f (e) Using differentiation under the integral sign
‘ show that

I: 1og(1+tanetanx)dx=9!ogsece,(--§<e<-’2‘-)_ 4

4 Answer any three questions : 2x3

{a) Determine the radius of convergence of the
power series : '
2
I+ =ttt

f L2 B
(b) Find % if
] Jz_v e ¥dt = -2. 2
] vy _
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(8)

(¢) Show that the function
fEy)=@-xP+(x-2)°

has neither a maximum nor a minimum at
(2, 2). 2

(d) Show that the series
-} 1 i
b3 2z Sin fx
k=1
is uniformly convergent on (— e, ). 2

(e) State Abel's test and Dirichlet's test for the
convergence of the integral

[ f(x)gtx)a. 2
GROUP -B
( Metric Space )
[ Marks : 14 |
8. Answer any one question : 8xt

(a) (i) The functiond: 4 x 4 — Risdefinedby
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0, x=y

d(x,y)=
(x.7) {l,xaty Vx,y € A

Then show that (4, d) is a metric space. 4

(if) Define a metric spaceona setX. Ifx,y,z
be any three points on a metric space

(X, d), show that d(x,y)2|d(x,2)=

-d@yl

(b) (i) Let(X,d)beametric space. Then prove

that 4 (B=)8(4)<5(B), V4,B ¢ X.

Where 8 is the diameter of a set.

4

(if) Define an open set and an open sphere

in a metric space (X, d). Show that every
open sphere in (X, d) is an open set.

'6. Answer any fwo questions :

4

3x2

(a) Prove that if (X, d) is a metric space and

Xys Xy, - X, € X then

d(x,, x,) € dlx, 1) + d(xn %) + b d(x, . x,). 3
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( 18 )

(b) Prove that the limit of a sequence in a metric
space if exists, is unique. | 3

(c) Let{X, d) be ametric space and A < X. Show
that int A is the largest open 3¢t contained
in4. 3

GROUP —C
{ Complex Analysis )
{ Marks: 12

7. Answer any one question : 8x1

{a) (i) Define analytic functionf(z) on a domain
D of the complex plane.

(i) If the real and imaginary parts  and v
of f(z) are both differentiable at (x, )
and satisty the Cauchy-Riemann partial
ditferential equations u, = v,, u, =~ v,
then prove that f(z) is differential at
z=x+iy. 2+6

(b) (1) Use Milne-Thomson method to find an
analytic function whose real part is given
by u (x, y) = e*(xcosy -- ysiny).
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(1)

(ii) Letf be analyiic onaregion G. If (z)=0

on G, show that f is constant on G. 8
8. - Answer any one question : 4x1
(a) Let
| Re(z) , if Re(z) = 0
f(Z)z{ 8 ,if Re(z)=0.
show that f is not continuous at z = (. 4

."‘ (6) If f(z) is an analytical function of z. Prove

that
(a% g;-) RI@f =2 4
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