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Exercise 1

For the function
z

(z + 1)(z − 2)

�nd the Laurent series expansion in the following domains

(a) 1 < |z| < 2;

(b) |z| > 2.

Exercise 2

Let f(z) have an isolated singularity at z0 and suppose that f(z) is bounded in some punctured
neighborhood of z0.
Prove directly from the integral formula for the Laurent coe�cients that a−j = 0 for all j = 1, 2, . . .;
that is, f(z) must have a removable singularity at z0.

Exercise 3

(a) Find all the functions f that are analytic everywhere in the extended complex plane.

(b) Find all the function f that are analytic everywhere in the extended complex plane except for
a pole at in�nity.

Exercise 4

Let ω be a complex number such that Im(ω) > 0. Compute

p.v.

∫ ∞
−∞

cosx

x− ω
dx

Exercise 5

Compute ∫ ∞
0

sin(2x)

x(x2 + 1)2
dx

Exercise 6

Find the number of roots of the equation 6z4 + z3 − 2z2 + z − 1 = 0 in the disk |z| < 1.


