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COMPLEX ANALYSIS AND SPECIAL FUNCTIONS
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Answer any Four Questions from Part A
Answer any Five Questions from Part B
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PART - A
. Verify whether the function u(x,y)=e" (x siny-y cosy) is harmonic. [5M]
Prove that f mdz = L where C is |z| = 4. [5M]
Explain the types of evaluation of integrals by Cauchy’s Residue theorem. [5M]
Solve the integral [ z!v/a2? — 22dz using Beta-Gamma functions [5M]
0
State the most general solution of Bessel differential equation. [5M]
Find the analytic function whose imaginary part is (2 sinx siny)/(cosh2y - cos2x) . [5M]
3
Prove that [sin™ @ cos™ 0df = 13 (L, 241, [5M]
0
Prove that J; (z) = \/ = sinz. [5M]
PART - B
If {(z) is analytic, prove that (()sz + dy ) If (2) 12 = 4]f'(2)|%. [10M]
Find the bilinear transformation which maps the points z=1,i,-1 on to the points w =i,0,-i . Hence find the
invariant points of this transformation. [10M]
Show that f %d:z = 4i where C is |z|=3 using Cauchys integral formule. [10M]
Using Cauchy’s integral formula, evaluate [ Wdz where C is the circle |z+1-i|=2. [10M]
Expand {(z Cf e 7; (2_1) as a series valid in 1<|z+1]<3. [10M]
Using contour integration, show that R {O (9524}1;% =3 [10M]

o0
Express the following integral as Beta function and then in terms of Gamma function [ ﬁdy.
0

[10M]
Prove that 8 (m,n) = Fr(znm)i%) [10M]
Make use of generating function show that sin(zsin ) = 2(J; siné + J3sin36 + J5 sin 56....... ) [10M]
Prove the relation J_, (z) = \/%cos z. [10M]
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