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1. Answer any 3 (three) of the following questions: 10 x 3 = 30

a)
b)

c)

d)

Derive the polar form of Cauchy-Riemann equations.

If the imaginary part of an analytic function f(z) is a given

harmonic function v(x, y), then show that

Sz = 2l'v(§, %J —iv(0,0)+ c . Hence or otherwise find
i

(z), where v(x, y) =€~ *(ysin y+ xcos y).
3

For the function f(z), defined
D e 2
(1+1)x7 (17 i)y r
)= Xy
0. cTorzi=l

show that the Cauchy-Riemann equations are satisfied at
z =0 but the function is not differentiable at z=0.

Define four basic transformations. Show that every bilinear
transformation maps circles or straight lines onto circles or
straight lines.
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e) Let w1 W,, w3 , W, be the images of the four dlstmct DO

w=1(2)= az:b

cross-ratio of w,,w,,w;,w, is equal to the cross-ratl :
z,,Z,,Z, . Find the bilinear transformation which maps the
points z, =2, z, =i and z, =-2 into the points W, =1
W2=iandw3=—1.

(ad —bc # 0) . Then prove that the

2. Answer any 3 (three) of the following questions: 10 X 3
a) Define a contour. Evaluate [ = | z*dz where "

i) ¥ isacircle centered at the origin,

ii) # is the union of the horizontal segment from 0 ¢

the vertical segment from 1 to 1+2i and decline:
from 1+2i to 0.

iii) ¥ is the line segment from & to [.
iv) y is the contour parameterized by
y(t):z() =t +tit, (U=r=1}
b) State and prove Cauchy’s theorem.
c) Obtain the Taylor series expansion of the functions (l i

(if)sinhz, (iii) €, (iv)ze" and (v)7—

d) Let f(z) be analytic in a simply connected domain

containing the simple the simple closed contour C'.
that f(z) has derivatives for all orders at each point

/()
2xi IC = zo)"”dz

e) .State and prove Maximum Modulus Theorem.

inside C, with f (”')(Zo)—
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3. Answer any 2 (two) of the following questions: 10 X 2 =20

1 .
223 g
a Laurent’s series valid for the regions (i)|z|<1,

(ii)1 <\ z|< 2, (iii) | z|> 2 . In which regions the function
f(2) has no principal parts and no analytic parts.

a) State the Laurent’s Theorem. Expand f(2)=

b) Define isolated and non-isolated singularity. State and prove
Riemann’s Theorem on removable singularities.

¢) Suppose f(z) is analytic inside and on a simple closed
contour C except for isolated singularities at z,,2, ,Z;,...,
z, inside C . Then show that

o f(@)dz= 2m'k'z; Res[ £(2):z, ]

o))
Hence show that J de =7.
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