Complex Analysis HOMEWORK VII Due on APR 06 2018

1. C is the circle |z| = 2, positively oriented. Compute
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/z2+1dz
c

2. f(2) = u(x,y) +iv(z,y) is entire. If there exists uy € R such that u(z,y) < ug
for all =, y, prove u(z,y) is a constant function. [Hint: consider e/(*)]

3. p(z) € C[z] is a non-constant polynomial. ¢ is a root of p(z). Prove:
i), 28 —cf = (2 —c) ("t + 2F 2+ 4 2dF 2 4 R

(
(ii). Making use of (i) to prove there exists a polynomial ¢(z) such that

p(2) = p(z) = p(c) = (2 = ¢)q()

4. (i). C'is the circle |z| = 1. Prove g(z) = 2 maps U = {x + iy € Clz > 0} to
the interior of C.

(ii). f is an entire function. L is a straight line on C. If the image of f all lie
on the same side of L, prove f is a constant function.

(iii). Prove Question (2) again using Question 4(ii).



