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Mathematics
(Complex Analysis)
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(New)
Time : 3 Hours Maximum Marks : 80

Instructions to Candidates:
1} Answer any five questions.
2) All questions carry equal marks.

i. a) Showthatthe function « (x.y)= y* —3x7y is harmonic in C and determine its harmonic

conjugate and the corresponding analytic function. : (7)
b)  State and prove Cauchy’s theorem fora rectangle. (9)
- i’a )
2. a) Evaluaic (.* { +at) W here C is a simple closed curve not passing through the point
z=%ai ‘ (6}
by  State and prove (10)
1) Morera’s theorem and
i) Fundamental theorem of algebra. . 7 .
3. .a) Stateand prove Laurent’s theorem (8)
b) Represent the function. /(z)=(z+1}/{z—1) by its Laurents series for the
domain.|<jz| < ' (8)
. . &\I_“ '7._-,- \'} — : ’ - '
4. ay Ifaseries & Clz-z) = Z% (z-27)"

= =0 n=} \H — H(g ,

Converges to f(z) at all points in some annular domain about z_, then prove that itis
the Laurent series expansion for fin powers of (z-z ) for that demam (8)
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b) Determine the singularities in each of the following functions. Find the singular
part if it is a pole. Define f{0) if it is a removable singularity so that f'is analytic at
z=0.

i) f(z)=(22+l)/(z(z—l))

IR | |
iy [(z)=:z COSUJ (8)
(5z-2)
5. a) State Cauchy’s Residue theorem and evaluate the integral. ?(—**——ﬂdz
(-. L
Where C is the circle |z| = 2 described counter clockwise. (10)
b) Showthat [ = /e (6)
owthat 32y
6. a) Stateand prove Rouche’s theorem (8)
b)  State and prove maximum modulus principle. (8)
7 a)  State and prove Riemann mapping theorem. (12)

b) If {e,}be sequence of distinct complex numbers such that ¢, |~ o and {£, } be

another sequence of complex numbers such that. & [0! i <P
=1,

Then prove that there exists a meromorphic function fwhose only finite singularities

are simple poles at «, with residue §, and the function is represented by.

1@=F8 <[ 2 | @

k=1 &, &,

8. a) State weierstrass factorization theorem and write the application of this theorem 1o

the function (sinzz) (8)
b)  Write a note on analytic continuation along the path. (8)
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