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L. (a). If z=xHv and f(z) = x-iv show that fis nowhere differentiable (marks 7)
{(b). Find an analytic function f=u + iv with u(x_y) = x?- v2. (marks 7)
(c). State and prove the uniqueness theorem on power series. (marks 6)
OR
2. (a). Define the trigonometric and hvperbolic functions. (marks 10}
(b). Show that sinz and cosz are unbounded in the complex plane. (marks 10)
3. (a). Let f be a complex-valued function whose domain contains [a.b], prove that
B B
[ftodt | < [|f0)|dt - marks 10)
(b). If fis entire, prove that {is everyvwhere the derivative of an analvtic function.
(marks 10)
OR
(a). Let f be analvtic inside and on a positivelv oriented contour . Prove that, if a is in the
interior of 7, fa) = —— [ 2z _ (marks 10)
2mi LZi—a
(b). Let y be a circle |z-2i| =4, evaluate [Lg dz. (marks 10)
I+
5. (a). If fis a bonded entire function, prove that fis constant. (marks 10)
(b). Let p be a polynomial function of degree at least 1. Prove that, p{z) = 0 for at least
one z (marks 10)
OR
6. Let f be analytic within the annulus A= {z: R; < |z-a| < Rz}. Prove that fhas the series
representation f{z) = > c.(z —a)* walid for z € A The coefficients c, are given by
o
1 fw) ) , ,
€y =——|——5zdw. k=01 +2 __ wherecis thesimple closed curve thatlies
Imi L (w—a)
entirely within A and has a in its interior.
7. 2
Ewvaluate ;3 dz where I is the ellipse LS S
rz-DEz-Dz+4 9 4
OR
8.

Let f be analvtic and nop constant in a domain D of the complex plane. Suppose that
flz)=f"z) = £ V(E,)=0. f%,) =0, z, D Prove that, the mapping
z = f(z) magnifies n times the angle between two intersecting differentiable arcs that

meet at z .



9.

az +b
.ad —be # Ohas at most two

(a). Prove that the bilinear transformation f(z) =
cz +

fixed points. (marks 7)
(b). Define cross ratio and prove that it is invariant under bilinear transformation.
(marks 7)

(c). If w=f{z) is a unique bilinear transformation that maps the distinct points z;,z; and

z3 onto the three distinct points w1 w3 and w3 respectively. prove that

I—Z; Z,—Z; W—W; W, —W,;
123725 1 W, 3
= marks 6)

I—-z,2Z,—Z;, W-W;W,—W,
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