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The figures in the margin indicate full marks

for the questions

1. Answer the following questions : 1x7=7

(a) Evaluate :

219
lim *Y
(. 4)-(0,0) x2y? | (x2? —y?)?

(b) Find the infimum of all upper sums of
the function f(x) =3x+1 on the interval

(L 2].
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(2)

() When is an improper integral said to be
convergent? '

(d) Define uniform continuity of a function
whose domain and codomain are set of
complex numbers.

(e) Justify whether true of false :

“If a complex valued function f(2)is
analytic, then the real part of f (2 is
harmonic.”

() Verify whether the transformation
w = z3 is conformal or not at all points
of the region |z|<1.

(g9 Write the physical effect of a region
transformed from z-plane to w-plane
under the transformation w =az+ b;a b
are given complex constants.

2. Answer the following questions : Ix4=8

(a) Show that the following function is
discontinuous at the origin :

1
— 0, 0
FoyY=1x2+y? e

o , xy=0620
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(3)

(b) Prove that for a bounded function f

; E’fdxs;fdx

(Symbols have their usual meaning.)
(c) Test the convergence of
e
01

(d) Prove that the cross ratio is an invariant
quantity under bilinear transformation.

3. Answer any three parts : 5x3=15

(a) Prove that if f, and fy are both
differentiable at a point (@ b) of the
domain of definition of a function f,
then

fxy(as b) ‘—'fyx(a: b)

(Symbols have their usual meaning.)

(b) Prove that a monotonic function on a
closed interval is integrable therein.
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(. &)

(c) Show that the integral

[
24 ITL
J;n/2 sin X a5

xn
exists, iff n<m+1.

(d) Let f(@=u+iv, zis a complex number,
be analytic in a region R. Prove that

or r 08’ or r d6

() Let f(z), z is a complex number, be
analytic inside and on the boundary C of
a simply connected region R. Prove that

S =L gy,

2mi C(z--a]2

4. Answer either (a) or (b) :

(a) (i) Prove that
0%v 9%V
ox2 dy
is invariant for change of
rectangular axes. 5
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(5)

i) f x=rsinbcos¢, y=rsinbsing,
z=rcosB, then show that

% Y 2 o o
a(rs 8) ¢) 5

(b) (i) Show that the function f defined as

1
flx)= E;;
- 1 0 =0 i
when = <x_—2-?, FO)= is
integrable on [0, 1]. 5

(ii) If f and g are both differentiable on
[a b] and if f° and g’ are both
integrable on [q, b], then prove that

(£ 009 (dx =1 () g1E [ g0 1 () ax

5
5. Answer either (a) or (b) :
(@ (i) Prove that if f is bounded and
integrable on [q, b], then |f|is also
bounded and integrable on [a b]
but the converse is not true. 5
(i) Find a bilinear transformation that
maps points z=0, —i -1 into w =1,
1, 0, respectively. 5
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(b) (i)

(ii)

(6)

For what value of m and n is the
integral

1
_[0 x™ 11 - " og xdx

convergent? S

Show that if f and g are positive in
[a, x] and

lim & =1
x> g(x)

where [ is a non-zero finite number,
then the two integrals

J':fdxandj‘:gdx

converge or diverge together. 5

6. Answer either (a) or (b) :

(@) (i)
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Prove that f (2):23 is uniformly

continuous but
1
2)=—
et g

is not uniformly continuous in the
region |z|< 1. S
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(7))

(i) Find a function v such that
f (2 =u+iv, zis a complex number,

is analytic, where

u=x2%-y?-2xy-2x+3y 3

(b) (i) Evaluate | z dz along the curve C

given by the line from z=0to z= 3i
and then the line from z=3i to

z=6+3L 5
(i) Evaluate

2
e
(z-1)(z-2)
e2z

and fc 5 dz, where C is the

(z+1)
circle |z|=3. 3+2=5

* K &
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