COMPLEX ANALYSIS MATH 220A

Midterm Sample Exam

Problem 1.

How many roots of the equation z* + 2% — 42 + 1 = O are in the ring 1 < |z| < 4?

Problem 2.

Construct a conformal mapping that sends the open set
Uy={z=x+iy|0<y<z}

to the open set
Uy={z=o+iy|2* +y* <1, y > 0}.

Problem 3.

Let u be a harmonic function on R? that does not take zero value (i.e. u(z) # 0 Vr € R?).
Show that u is constant.

Problem 4.

Describe the group of conformal automorphisms of the domain

U= {|z| <1, z¢ {%,—%}}

Problem 5.

Let f be a holomorphic function that maps the unit disc to the unit disc. Assume that for
some a # b, |a| < 1,|b] < 1, we have f(a) = f(b) = 0. Show that for any z from the unit
disc we have
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