
Solutions - Sections 41, 42

(1a) ∫
C

f(z)dz =

∫
C

z + 2

z
dz

=

∫ π

0

2eiθ + 2

2eiθ
2ieiθdθ

=

∫ π

0

2ieiθ + 2i dθ

= (2eiθ + 2iθ|π0
= 2eiπ + 2iπ − 2− 0

= −4 + 2πi

(3) Parameterize the square in four pieces.

• From 0 to 1, the curve C1 is z(t) = t, 0 ≤ t ≤ 1.

• From 1 to 1 + i, the curve C2 is z(t) = 1 + it, 0 ≤ t ≤ 1.

• From 1 + i to i, the curve C3 is z(t) = 1 + i− t, 0 ≤ t ≤ 1.

• From i to 0, the curve C4 is z(t) = i− it, 0 ≤ t ≤ 1.∫
C

f(z)dz =

∫
C1

f(z)dz +

∫
C2

f(z)dz +

∫
C3

f(z)dz +

∫
C4

f(z)dz∫
C1

πeπz̄dz =

∫ 1

0

πeπt1dt

= eπt|10
= eπ − 1∫

C2

πeπz̄dz =

∫ 1

0

πeπ(1−iti dt

= −eπ(1−it)|10
= eπ + eπ∫

C3

πeπz̄dz =

∫ 1

0

πeπ(1−i−t)(−1)dt

= eπ(1−i−t)|10
= −1 + eπ∫

C4

πeπz̄dz =

∫ 1

0

πeπ(−i+it)(−i)dt

= −eπ(−i+it)|10
= −1− 1∫

C

f(z)dz = (eπ − 1) + (2eπ) + (−1 + eπ) + (−2)

= 4eπ − 4

1


