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MATHEMATICS
MAT2 C0S: Foundations of Compiex Analysis

Time : 3 Hours . Max. Marks : 80
~PART -A
Answer any four questlons from thls Part Each questron carries 4 marks.

1. Define winding number. of a closed recrrhab}e curve in C and determine the
wmdrng number of a circle about lts centre At :

5 |s the funciion (z) = sinz bounded 2 Jve*rfy your claim.

3. Determine singuiarities and therr na’ture of the functlon fz)=(1— ez,

4. Siaie Schwarz lemma. -

5. Define the function E (z) an element ryfactor forp 0, 1, 2, ... and show that

Ep[ )has a S|mp|e zero atz= A
a s . ; .
6. Show that if H Z. exnsts ’chen itis. necessary thiat fim z,.= 1 (4x4=16)

‘PART-B

Answer any four questions from this Part without omitting any Unit. Each question
carries 16 marks.

Unit—1

7. a) State and prove the maximum modulus theorem.
b) Let G be a region and suppose thatf: G—>Clis analytic and acG such that
If ()|<lf@). wze@G. Then show that either f(a) =0 or fis constant.

P‘T'Ol
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prove the Morera’s {heorem.

g. a) Staie and
b) Find all entire sunctions f such that #{(X) = ex for xeR.

g, Siaie and prove the Goursat theorem.
Unit—-2

prove Rouche’s {hsorem.

10. a) State and
theorem 01 atgebra fro

-he' m.
p) Deduce the fundamental 1 m Rouche s iheore

S
i ; in each of the tollowing
11 Gu\/e:J :_?e Laurent expansron of ’f(z) z(zm
annull
a) ann(0; 0, 1)
p) ann(0; %,2)
-¢) ann(0; 2. ). |
12. a) Staie and prove the resrdue theorem

gp usmg resudue theorem

b) Evaluate Iom

Unrl 3

13. &) Staie and prove Hurwrtz theorem .
o feH(G) and each i never vanishes on

f never vamshes z

G, then
b) I {f, }c:H(G) converges
prove that erther f=0 or

14. State and prove Arze\a Ascolr thegrem. e |

ontel’s theorem.

15. State and prove M
: {4x1 6=64)



