
[gex81] Poisson integrals for circle in complex analysis

Consider a function f(z) which is analytic inside and on a circle of radius R. The Poisson integrals
infer the values at |z| < R from the values at |z| = R.
(a) Employ the Cauchy integral for a point z inside the circle and its inverse point zinv = R2/z̄ to
derive the following relation:
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dφ
(R2 − r2)f(Reıφ)

R2 − 2Rr cos(θ − φ) + r2
.

(b) Show that for given real and imaginary parts, f(Reıφ) = u(R, θ) + ıv(R, θ), the following
relations hold:

u(r, θ) =
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(R2 − r2)u(R,φ)

R2 − 2Rr cos(θ − φ) + r2
,

v(r, θ) =
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(R2 − r2)v(R,φ)

R2 − 2Rr cos(θ − φ) + r2
.

Solution:


