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Answer from both the Sections as directed
The figures in the right-hand margin indicate marks

Candidates are required to answer in their own words
as far as practicable

(ADVANCED COMPLEX ANALYSIS)
SECTION —A

1. Answer any four of the following questions : 4 x 4

(a) Evaluate :
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(b) Investigate the convergence of the infinite
product :
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(¢) Expand f(z)=logz in a Taylor series about
z=1.

(d) How many roots does the equation
z1-225+ 622 —z+1=0 have in the disk
lz| <17

(e) If f(z) is an entire function and f(0)=0,
then show that f(z) = f(0) e5*. P(z). Where
g(z) is an entire function and P(z) is a
product of primary factors.

1
(f) Find the residue of ———7 atz=1ia.
(z1 +ﬂz)

Or

Answer all questions from the following: 2x 8

(a) Define the residue of a function at a point.
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(b) Define simple periodic functions and double

periodic functions.
(c) Whatis the value of I‘(’E) ?

(d) Define entire function with an example.
(¢) Find the poles and residues of cot z.

(f) State Rouche's theorem.

(g) Define Weierstrass primary factors.

(k) State Euler's theorem for sequence of prime
numbers.

SECTION - B

Answer all questions : 16 x 4

(a) Apply the calculus of residues to prove that

sin mtx K
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(4)

Or

(b) Let f(z) be analytic except for isolated
singularities a,in a region Q.Then prove
that

L 0Tl R S
)

for any cycle ¥ which is humoiugaus to
zero in Q and does not pass through any
point a,.

4. (a) State and prove Weierstrass factorization
theorem.

Or
(b) Find the residue at the poles of [z).

5. (a) Ifthe functionsf(z) are analytic and # 0 ina
region Q, and if f(z) converges to f(2),
uniformly on every compact subset of €2,
then prove that f(z) is either identically
zero or never equal to zero in Q.
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(s5)
or
(b) Prove that
(27)'T T(z)=n""2 r(i) F[F—::-‘) e r(LtEi)

6. (a) Obtain the expression of elliptic function in
terms of sigma function.

Or
(b) Prove that

2
-?(ZZ}=% [;% -28(z2)

where £7(z) is Weierstrass elliptic function.
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