Complex Analysis - Fall 2022-23 - M. Kolountzakis

UNIVERSITY OF CRETE — DEPARTMENT OF MATHEMATICS AND APPLIED MATHEMATICS
Problems No 4

1. Prove the inequality

27t + 61‘22 < o2 + 672:10747 (Z —z+iyeE C)

2. Prove the inequality

Z2

e | < el (z € C).

3. We define the functions for z € C:

1 . . 1 . .
cos z = —(e%? —iz sinz = — (% — ¢~
2= e+ ), sinz = (e — e,

1 1
coshz = 5(62 +e7%), sinhz= i(ez —e 7).

Prove

|sin z|2 =sin?z +sinh?y, |cos 2\2 = cos?z +sinh®y, (z=ax+iyeC).
Then prove

|sinhy| < |sinz| < coshy, |sinhy|<|cosz| <|coshy|, (z=2a+iyeC).

4. Prove that the function e* is nowhere analytic.



