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Mat˙matical Met„ds of Physics

Problems 1

1.1. Let γ(t) : [a, b]→ C be one of the following contours (piecewise smooth curves).

Re {z}

Im {z}

1 Re {z}

Im {z}

1 Re {z}

Im {z}

1

1

1

1

Evaluate the complex integrals in the form

I =

∫
γ

dz f(z),

where

a) f(z) = |z|2,
b) f(z) = z2 − z4,
c) f(z) = z∗,

d) f(z) = (z∗)2 − z4,

for each of these contours.

1.2. Let C(z0, r) be a positively oriented circle with centre z0. Evaluate the follo-
wing integrals in the form

I =

∮
C

dz f(z),

where

a) f(z) = sin z/(z2 + 1), and C(0, 2),

b) f(z) = z3/(z2 − 2z + 2), and C(0, 2),

c) f(z) = ez/(iπ − 2z), and C(0, 2),

d) f(z) = zeπz/(z2 + 4)2, and C(−2i, 2),
e) f(z) = cos z/[z(z − π)3], and C(3, 1).
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