February 23, 2018 Lecturer Dmitri Zaitsev Hilary Term 2018

Course 2328 Complex Analysis

Due: Friday, at the end of the lecture

Exercise 1

Is there an example of a real-differential function f on C such that:
(i) f is complex-differentiable at z if and only if z =0 or z = 17

(ii) f is complex-differentiable at z if and only if |z| < 17

Exercise 2

Use the Cauchy-Riemann equations to decide which of the following functions are holo-
morphic:

(Rez)?, |22, —iz%, e %, e~

Exercise 3

Let f:Q — C be holomorphic. Define the new function f by f(z) := f(2). Show that f
is holomorhic on the open set Q := {z: z € Q}.

Exercise 4

Using the Cauchy-Riemann equations, show:
(i) if a holomorphic function f satisfies Ref = const, then f = const.
(ii) if f = u+ v is holomorphic and a,b € C\ {0} are such that au + bv = const, then

again f = const.

Exercise 5
(i) Show that (e*) = e*;

(ii) Show that cosz and sinz are C-differentiable and compute their derivatives.



