
242 Chapter 6 � Complex Integration

◗ Theorem 6.14 (Gauss’s mean value theorem) If f is analytic in a sim-
ply connected domain D that contains the circle CR (z0) = {z : |z − z0| = R},
then

f (z0) =
1
2π

∫ 2π

0

f
(
z0 + Reiθ

)
dθ.

Proof We parametrize the circle CR (z0) by

CR (z0) : z (θ) = z0 + Reiθ and dz = iReiθdθ, for 0 ≤ θ ≤ 2π,

and use this parametrization along with Cauchy’s integral formula to obtain

f (z0) =
1

2πi

∫ 2π

0

f
(
z0 + Reiθ

)
iReiθ dθ

Reiθ
=

1
2π

∫ 2π

0

f
(
z0 + Reiθ

)
dθ.


