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Exercise 1. Let u(x, y) = 4xy3 − 4x3y + x. Show that u is a harmonic function.

Find a conjugate harmonic v of u and form the corresponding analytic function

f(z) = u+ iv.
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Exercise 2. Find all values of z satisfying the following equation:

e2z + ez + 1 = 0.
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Exercise 3. Find un upper bound for the absolute value of the following contour

integral: ∫
C

1

z2 − 2i
dz,

where C is the right half circle |z| = 6 from z = −6i to z = 6i.
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Exercise 4. Let C be a a positively oriented simple closed contour enclosing the

complex number z0 and n be a positive integer. Show that

∮
C

1

(z − z0)n
dz =

 2πi if n = 1

0 if n ̸= 1
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Exercise 5. Let C be a positively oriented simple closed contour enclosing the

complex number 0. Evaluate the integral∮
C

1

z4e2z
dz.


