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ENGLISH VERSION

Instructions : (1) All questions are compulsory.
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(2) Figures to the right indicate marks of the
corresponding question.
(3) Write the correct number of the question.

19 .
Prove that (X,); Xu =ﬁﬁﬁ is convergent.

\‘

If Zan in absolutely convergent then prove that any 7

rearrangement of Zan has the same sum.

- . — i r. = Xn+1
Let X, 40 =X, +Xq41, N=1 2, 3,...... write 'n X 7
Prove that the sequence (r,) is convergent and
im , -1+5
n- oo n 2 )
OR
Prove : 7

. nP
@ lim —=0; x>1, pLIRI

Nn- oo Xn

2 z 1+a:an in divergent; a, >0 whenever Zan IS

divergent.

Let a,>an,; >0. Prove that ) @, converges if and only 7
n=1

[e0)
if szazk converges. Using this discuss the conver-
k=0

< 1
gence of _—.
nZZ n(log n)2
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(c) Let a,>0; for all n. Then prove that 7

n_m[%]%li_man%sﬁan%sﬁ ]k.

Also giving suitable example; explain that root test is
more effective than ratio test, to test the convergence
of the series.

2 (a) Let (f,) be a sequence of continuous functions on 7

E OC converging uniformly to f on E. Then prove
that f is continuous on E.

b Attempt any two : (+7
( y
X2

X2 + (1-nx)

(1) Let |30V} f,(x)= x 0[O, 1]. Prove

5 ;
that (f,) is uniformly bounded but not uniformly
convergent on [0, 1].

2
(2) Discuss the uniform convergence of f,(x)=nxe™"™

OR f (x)=n?x(1-x"); xO[0, 1. Also show that

00

-x\k
2 (X&) is uniformly convergent in [0, 2].
k=1

(3) Show that the sequence I.ﬁj(x)\‘ where

X
f)=—% . _ :
n(X) Lan22’ O xO[-1 1 converges uniformly

and that the limit function is differentiable, but the

relation f'(x)= llM f (x) does not hold good for

all [x<1.
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Let f : [0, 1] - IR be continuous. Then prove that 7
there exists a sequence of polynomials, the Bernstein
polynomials B, f such that B, f - f : [0, 1 uniformly
on [0, 1].

OR
Show that for |x <1, aOR 7

where; %1; %éa(a_l)""l'('!'(a_kﬂ); KON

Attempt any two : +7

3_y5,6_8,,9_,11

1) Prove: f(x)=1-x%+x3=x+x8 - x®+x% - x!1+..... has

; 2
radius of convergence 1 and that X“ﬂ_ f(x):g_

(2) Obtain Bernstein polynomials B;f, B,f and

Byf for f(x)=tanx on x0J[0, 1].
(3) Show that the function

Ly
f(x)=E X X#0 pas derivatives of all
X Xx=0

orders at the origin and f (M (0)=0; for all nON;
but it does not have a Taylor expansion.

Let Q be the set of all invertible linear operators on 7
R". Prove : If AOQ and BOL(R") and

B - AI|EWA_1H<1 then BOQ. Deduce that Q is an open
set on L(MRM).

Attempt any two : +7
(1) Define total derivative of the function

rienme . For a=fZf o [
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(2) Suppose f : EO RN - RMis a function on an
open set E; and the partial derivatives Dj f, exist
and are continuous on E; 1<i<m 1< j<n then

prove that f Ot'(E).
(3) State and prove "Chain Rule" for the total deriva-
tives of the vector valued functions.
(4) Show that |x|; Xx OIR" is not differentiable at x = 0.
Also, in the usual notations prove that
Ofg=fOg+g0Of.

Attempt any three :

Define : Analytic function, Harmonic function. Find

harmonic conjugate of y3—3x2y and corresponding
analytic function.

If f(2=u(r, B)+iv(r, 8) is analytic in D-/AD, 0)k
then show that

2

MU, +ru, +ugg =0. For f(2) =logz find f'(z) in

polar form.
Using the property of analytic function show that the

curves x*-y?=5 and Xy =6 are orthogonal. Also find
the non-conformal points of the mapping

w=273-97% +122+7.
Prove : The magnitude and direction of an angle
between the lines y =2x and y = x—1 remain same under

the image of the mapping w=2z2,

Z+i
Find inverse of the mapping f(Z)=m (if exists).

Also find the bilinear transformation which maps the
points z =, 7, =1, z3 =0 onto the points w; =1, w, =0,

W3 =-1.
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