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[bookmark: instructions-heading]Instructions
Show work and carefully justify/prove your assertions. For example, if you use a theorem that has a name, mention the name. Arrange your solutions in numerical order even if you do not solve them in that order.
[bookmark: problems-heading]Problems
1. Prove that the distinct complex numbers ,  and  form an equilateral triangle if and only if

1. Let  be analytic and one-to-one in . For , let  be the closed disk . Show that the area  of  is finite and is given by

· [Hint: First find a formula in terms of polar coordinates in -plane for the area element  using complex analysis, where . Note that .]
1. Suppose  is entire and there exists  and natural number  such that  for . Show that (i)  is a polynomial and (ii) the degree of  is at most .
1. Compute the integral  for  and . Hint: Some simple substitution will reduce the integral to a familiar form.
1. Let  be piecewise smooth simple closed curve with interior  and exterior . Assume  exists in an open set containing  and  and . Show that

1. 
0. (The maximum modulus principle) Suppose that  is a bounded domain and that  is a non-constant continuous function on  whose restriction to  is holomorphic. If , show that

0. Furthermore if  is constant on , then  has a zero in : there exists  for which .
1. Let . Find a conformal map from  to the upper half plane . You need to write the conformal map explicitly and show that it is an one-to-one and onto map from  to the upper half plane.
