COMPLEX ANALYSIS MATH 220 C

Midterm Exam

Wednesday, May 26, 2010 — MSTB 114 — 12:00 pm - 1:00 pm
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Problem 1.

Let S be a sequence of points in the complex plane that converges to 0. Let
f(#) be defined and analytic on some disc centered at 0 except possibly at
the points of S and at 0. Show that either f(z) extends to be meromorphic
in some disc containing 0, or else for any complex number w there is a
sequence {¢,} such that{; — 0 and f(¢;) — was j — oc.



Problem 2.

Let u(z) be a harmonic function on the complex plane C such that

// lu(z + iy)|dedy < oo.
C

Prove that u(z) = 0.



Problem 3.

Find an explicit conformal map of the open set C\{z € R,|z| > 1} to the
unit disc.



Problem 4.

Let p(z) = 2" + ay—12" ' 4+ ... + a1z + ap be a complex polynomial. Prove
that there must be at least one point with |z| = 1 and p(z) > 1.



Problem 5.

Let f(2) = u(z,y) + iv(z,y) be a non-constant analytic function on some
open domain U C C. Prove that the level curves u(z,y) = constant and
v(z,y) = constant intersect at right angles.



