Complex Analysis.   Exercise 1. 
Semester C      2001/2002
Date:  14/12/08

Lecturer:
Prof. M. Farber

Instructor:
A. Aizenbud

1.
Compute 


a.
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2.
Find arg(z) and Arg(z):


a.
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3.
Compute all the values of:


a.
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4. 
Solve the following equations


a.
z2 +(2+i) z + 5 – i  = 0

b.
i z2 +(3+2i) z + 2 + i  = 0
5.
Prove that 


a.
arg (z  w) = arg (z ) + arg (w)
b.
arg ( z n ) ( n arg (z)

c.
Are a) and b) correct if arg is replaced by Arg.

6.
Prove that  | z1 + z2|2 + | z1 - z2|2 = 2 ( | z1|2 + | z2|2 ). Present geometrical interpretation of this fact.

7.
Prove that if  are the vertices of a right triangle (all angles are equal) then:




z12 + z22 + z3 2 = z1 z2 + z1 z3 + z2 z3

8.
Prove that for any z (1: 
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9.
Let   A (  and z (. We define: 
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. Prove that


a.
dist(z,A) = 0   (z (
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b.
if A is closed, then there exist w (A, such that dist(z,A) = |z-w |


c.
function f(z) (dist(x,A) is uniformly continuous in .

10.
Let D be open, pathwise connected and D = U1 ( U2 such that U1 ( U2 = (. Then either U1 =  (  or U2 = (. 

11.
For each of the following sets decide which of the following properties it possess: open? closed? connected?


a.  A = { z (|   |Im(z)| < |Re(z)|  }   

b.
B = { z (|   2 (|z|  (10 }


c   D = { z (|   1 < Arg (z)  
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d.
Ac =   - A      e    Bc =   - B

12.
Compute the limits:


a.
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c.
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13.
Prove that  if
| z1 | = | z2| = | z3|  ( 0  then 
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14.
a.
Compute coordinates (x,y) of a point on a complex plane, stereographically projected from a point () on a Riemann's sphere

b.
Prove that circles on a Riemann's sphere, which are not passing therough the north pole, stereographically projected into circles on a complex plane.
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