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1. Evaluate, showing all details,

/00 sin(x) s

—oo (22 + 1)

2. Find the residues of :

(a)

ez

22(1 4 22)
1/z
(b) T at z =0.

at all singularities,

3. Let f(z) be an entire function.

(a) Prove that for all R > 0,
n n!
OO < pMax{|f(z)]: [2] =R}

(b) If | f(2)| < A+ B|z|"/? for some constants A and B, prove that f is a polynomial of
degree < 3.

4. (a) Define isolated singularity of f(z).
(b) Define removable singularity of f(z) and pole of f(z).
(c) If a is an isolated singularity of f(z) and if

lim(z —a)f(2) =0,

zZ—a

prove that a is removable.

(d) If a is an isolated singularity of f(z) and if |f(z)| — oo when z — a, prove that a is
a pole of f.
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5. Find a 1 — 1 analytic mapping of the upper half plane U = {z:  Imz > 0} onto the strip
S={z 0<Rez<1}.

6. Find the number of zeroes of e + 4iz in |z| < 1. Explain your work.

7. Let f(z) be analytic on the closed upper half plane D = {z: Imz > 0}, and suppose
that | f(z)| — 0 as |z] = oo in D. Show that

sup [f(z)] = sup[f(z)].
zeD zeR
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