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1. State and prove Schwarz’s lemma.

2. State and prove the Mean Value Theorem.

3. Explain why it is impossible to have an analytic function f(z) such that f(0) = 0, |f(z)| ≤ 1000

in the disc |z| < 6 and |f(3i)| = 550.

4. Compute the following integrals

(a)

∫ 2π

0

cos(
π

2
+ 5eit) dt , (b)

∫ 2π

0

ei+30eit dt , (c)

∫ 2π

0

tan(
π

4
+
eit

20
) dt .

5.:For the following function

u(x, y) = x4 − 6x2y2 + y4 ,

(a) verify that it is harmonic

(b) Find the absolute maximum values and absolute minimum values, and their locations, of u(x, y)

in the region {(x, y) : 0 ≤ x, y ≤ 1}.


