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PART - A

Answer ALL questions: (10 x 2 =20 marks)

1. Verify Cauchy-Riemann equations for the function: f(z)=z".

2. Show that u=3x"y+2x" -y’ —2y* is harmonic.

3. Find the radius of convergence of the series %z + Ez2 + 1353 » +

z
2.5 2.5.8
. , . 22 4+2z+6 . .
4. Using Cauchy’s integral formula, evaluate e ‘[ . where C is the circle |z| =3.
wy z—
5. Locate and classify the isolated singularities of f(z) = el .
z
6. Define monomorphic function with an example.
7. Find the residue of f(z)= ( 261)3 at its poles.
Z —
8. State Argument theorem.
9. Define conformal mapping and give an example.
10. Find the fixed points of f(z)=— +1 .
Z —
PART -B
Answer any FIVE questions: (5 x 8 =40 marks)

11. Show that |z, + z,| <|z,|+|z,| for any two complex numbers z,,z,. When is the inequality sharp?

12. Show that u=e" cos y is harmonic and find its harmonic conjugate.
13. State and prove Liouvillie’s theorem.

z

d
14. Compute j ? z,

|2 =1

15. Find the Laurent series expansion of f(z) = =t valid in the regions (1) 1< |z| <2
(z-1)(z-2)
(ii) 0<|z-1|<1.
. . .\ . 2> —5z+6 .
16. Classify the singularities of the function f(z)= m and find the residue of f(z) atz=-5.
zZ— zZ+

17. State and prove residue theorem.
18. Find the bilinear transformation which maps the points z = -2, 0, 2 into the points w =0, i, -i
respectively.




PART - C

Answer any TWO questions (2 x 20 = 40 marks)

19. a) Derive Cauchy — Riemann equations for an analytic function
S (@) =u(x,y)+iv(x,y).
b) Prove that an analytic function with constant modulus must reduce to a constant.

20. a) State and prove fundamental theorem of algebra.

b) State and prove Morera’s theorem.

21. a) State and prove Laurent’s theorem.

a—i—cos@ 1/ 21

22. a) State and prove Rouche’s theorem.

b) Show that j

,(a>1).

b) Prove that the totality of bilinear transformations which map |z| =1 onto |w| =1 must be

of the form w=k—— al where o is any complex number and |k|=1.
az-—
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