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Part A

Answer all questions.
Each question carries 1 weightage.

2z

3=z-1

1. Find the fixed points of the linear transformation w =

2. Find the points at which the function tan z is not analytic.

3. State the symmetry principle.

4. If z=x + iy, prove that ¢ =ex

5. Compute J vdz where r is the directed line segment from O to i.

6. Let n be a positive integer. Prove that I"i —al" dz=0 for any closed curve r.

7. Let the curve r lie inside of a circle. Prove that the index n (r, a) = 0 for all points a outside of the
same circle.

sinz
8. Determine the nature of the singularity of the function———atz=0-Justify your answer.
2 5
9. Find the residue of the function f {z}= (Z o atz = 2.
o —

10. Define : Simply connected region. Give an example of a simply connected region.

11.  Prove : the argument O is harmonic wherever it can be defined.
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Find a harmonic conjugate of the function ex cosy.

1
Find the Taylor series expansion of thefunction ., > at z=1.

. Provethat an dliptic function without polesin constant.

(14 x 1 = 14 waightapea)
Part B

Answer any seven questions.
Each question carries 2 weightage.

Let Q betheregionC—{z:z e., the complement of the negativereal axis. Define a continuous

function f:S2 -+ C satisfying f (2 = 2 for all zE g and f (1) = 1. Show that fisanalyticin Q.

Define : Linear fractional transformation provethat alinear fractional transformation isa
topological mapping of the extended complex planeinto circles.

Provethat the crossratio (z, 2, z3, z,) isreal if and only if thefour pointslieon acircleor a
straight line.

Let f bea continuous complex valued function defined on the closed interval [a, &l. Prove that

f(t) de

a

f (01 ft.

a

State and prove Morera's theorem.

Provethat an analytic function comes arbitrarily closeto any complex value in every neighbourhood
of an essential singularity.

How many roots doesthe equation 27 — 27 + 722 - z+1=0havein thedisc| z| < 1.

State and prove Hurwitz'stheorem.

1
Find the Laurent series expansion of the function 1 (2~ (z-1)(z-2) in theregions
O<|z *|<lapd 1<|z- <=,
Derive Legandre’s relation ., ,; w2 = Pui.

(7 X 2 = 14 waightapga)
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Part C

Answer any two questions.
Each question carries 4 weightuge.

. Let the function f{z] be analytic on the rectangle R defined by the inequalities
/(&) dz=0.

Then prove that ,'h
[

Let the function / be analytic in a region Q and let a g sz . Suppose that f(a) and all its derivatives
f™ (a) vanish. Prove that fis identically zero in £1.

Discuss the evaluation of integrals of the type JR (x) e dx using the theory of residues.

Prove that the Weirestrass eliptic function satisfies the differential equation of the form
. 3
@)Y =4(F @) * - 0 5)= g3

(2 x 4 = 8 weightage)
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