(b)
7. (a)

(b)
8. (a)
M-BB315

Define cross ratio. Prove that cross ratios
are invariant under a  bilinear

transformation. 10

Unit IV

If f(z) is analytic in a circular domain D

with centre a, then for every z € D :

0 (Z_a)l’l
f(2)= Z—,fn(a)
= !
so that f{(z) can be expressed as a power
series about z = a. 10
State Rouche’s theorem and apply it to
show that all roots of the equation

z/ — 523 + 12 = 0 lies between the circles

lz|=1and|z|=2. 10

Discuss the nature of singularity of the

following functions : 10
(1) flz)=eatz=o

4
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Unit I

eZ
| dz, C .1z -1|=3

1. (a) Obtain Cauchy-Riemann equation for an C (Z+1)2
analytical function. 10 (b) State and prove Morera’s theorem. 10
(b) Show that f(2)- 3_24 (z#0) and 4. (a) State and prove Schwarz Lemma. 10
f10) = 0 is not analytic at origin although (b) State and prove Poisson’s integral formula.
Cauchy-Riemann equations are satisfied at 10
origin. 10
2. (a) Show that function u(x, y) = e* cos y is Unitlll
harmonic. Determine its conjugate and 5. (a) Define conformal mapping. State and prove
analytic function f{z). sufficient condition for w = f{z) to
(b) Find the domain of convergence of the represent a conformal mappings. 10
series : 10 (b) By the transformation w = z2, show that
2 135..2n-1(1-zY" the circle | z — a | = ¢, a and ¢ being real,
nZ=:1 n! ( z j in z-plane correspond to Limacons : 10

R=2c (a+ ccos ¢)
Unit IT

' 6. (a) Prove that every bilinear transformation
3. (a) State and prove Cauchy’s integral formula
. . can be expressed as the resultant of an
for higher order derivatives and evaluate

the integral : 10 even number of inversions. 10
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1
(i1) f(Z)=tan§ atz =10
(iii) fz) = cos —sin z at z = ®©

1

w 1O= T

1
O r@r=e ?

(b) Show by Contour integration :

L
272

o dx
IO 1+ x

M-BB315 5

1
(i1) f(Z)=tan§ atz =10
(iii) fz) =cos —sin z at z = ®©

1

(IV) f(Z) Z I’l' 1+(2n2)

B

W fy=e ?

10 (b) Show by Contour integration :
J~oo dx_ _m
01452 2
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