Math 530
Exam 1

. (25 pts) Suppose f(z + iy) = u(z,y) + iv(z,y) is analytic on a domain © and
u® + v3 is a nonzero constant on . Show that f must be constant on €.

. (25 pts) Let R > 0 and let L denote the path that starts at z = 0 and follows the
line from zero to Re~*"/* parameterized by z(t) = te=""/*, 0 < t < R. Express
the integral / e~ dz as a + bi where a and b are real integrals of real valued

L
functions.

. (25 pts) Let Cr denote the semicircle parameterized by z(t) = Re', 0 <t < 7.
Prove that

/ 24224241
= 3 dz
cp 2>tz +z2+1

tends to zero as R — oo.

. (25 pts) Suppose f is analytic on D;(0) — {0} and there are real constants M and
A with M > 0 and 0 < A < 1 such that

M
Ells

[F(2)] <

on D1(0) — {0}. Prove that f must have a removable singularity at z = 0.
Hint: Consider zf(z).
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