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Annotation 

As is well known, the classical Poisson formula is the simplest and most important 

example of solving the Dirichlet problem in the class of Harmonic Functions.  

The following Drixle problem for the harmonic functions A(z)  is considered. Dirichli 

issue. The bounded G ∈ D field is continuous at the given ∂G boundary φ(ξ).  A(z) G is 

a harmonic function in the field G̅  and continuous. Function u(z) ∈ hA(G) ∩

C(G):̅̅ ̅̅  u|∂G = φ 

As is well known, the classical Poisson formula is the simplest and most important 

example of solving the Dirichlet problem in the class of Harmonic Functions. 

 

Theorem (1) (analogue of Poisson's formula for the A(z) -harmonic function) 

If the function Ψ(t)  is a continuous function at the boundary D ∈ L(a, r)  limnescata, 

then the Dirichlet problem is defined as 

u(z) =
1

2πR
∮ φ(ξ)

R2−|Ψ(a,z)|2

|Ψ(t,z)|2

 

|ω(ξ,z)|=R
|dξ + A(ξ)dξ̅|     (1) 

Proof. Here f(ξ, z) =
Ψ(a,ξ)+Ψ(a,ξ)

Ψ(z,t)
 function A (z) -analytic function 

 z ∈ L(a, r), T ∈ ∂L(a, R),  ξ ∈ ∂L(a, r) ∏(ξ, z) =
1

2π
Ref(ξ, z) ∈ hAL(a, R) 

∏(ξ, z) =
1

2π
Ref(ξ, z) + f(̅z, ξ) =

1

2π
[
Ψ(a, ξ) + Ψ(a, z)

Ψ(a, t) − Ψ(a, z)
+

Ψ̅(a, ξ) + Ψ̅(a, z)

Ψ̅(a, ξ) − Ψ̅(a, z)
] 

=
1

2π
[
|Ψ(a, ξ)|2 − |ω(a, z)|2

|Ψ(ξ, z)|2
] =

1

2π
[
R2 − |Ψ(a, z)|2

|Ψ(ξ, z)|2
] 

As a result, we show that the function u ∈ hA(L(a, R)) is L̅(a, R), and 

 u|∂L(a,R) = φ. We use the following two facts 
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1.  
1

2πR
∮ φ(t)

R2−|(a,z)|2

|(ξ,z)|2

 

|ω(ξ,z)|=R
|dξ + A(ξ)dξ̅| = 1 

Then z → ξ0 ∈ ∂L(a, R), and the function ξ ≠ ξ0 ∏(ξ, z) → 0 equally for an arbitrary are 

γδ = ∂L(a, R)\U(ξ, δ). Ψ(a, ξ) = Reit  can be written as follows 

|dz + Adz̅̅ ̅| = |
∂Ψ

∂z
dz +

∂Ψ

∂z̅̅ ̅
dz̅̅ ̅| = |dΨ(ξ, a)| = |dReit| = |Rieitdt| = Rdt, 

1

2πR
 ∮ φ(ξ)

R2 − |Ψ(a, z)|2

|Ψ(t, z)|2

 

|Ψ(ξ,a)|=R

|dξ + A(ξ)dξ̅| =
1

2π
∫ φ(ξ)

R2 − |Ψ(a, z)|2

|Ψ(ξ, z)|2
dξ

2π

0

 

∆= u(z) −
1

2π
∫ φ(ξ)

R2 − |Ψ(a, z)|2

|Ψ(ξ, z)|2
dξ =

1

2π

2π

0

∫ (u(z) − φ(ξ))
R2 − |Ψ(a, z)|2

|Ψ(ξ, z)|2
dξ

2π

0

 

 from the continuity of φ(ξ)  and ξ0 ∈ ∂L(a, R): Ψ(a, ξ0) = Reit0 Given that 

 

∀ε > 0 ∃δ > 0   ∀ξ = ∂L(a, R)\U(a, δ) ⇒ |φ(ξ) − (φ(ξ0) < ε. 

We calculate as follows. I1 = {t ∈ [0,2π]: Reit ∈  ∂L(a, R)\U(ξ0, δ)} 

I2 = {t ∈ [0,2π]: Reit ∈  ∂L(a, R) ∩ U(ξ0, δ)} 

In this we evaluate 

I1 ∪ I2 = [0,2π] 

∆=
1

2π
∫ (u(z) − φ(ξ))

R2 − |Ψ(a, z)|2

|Ψ(ξ, z)|2
dξ +

1

2π
∫ (u(z) − φ(ξ))

R2 − |Ψ(a, z)|2

|Ψ(о, z)|2
dξ = J1

 

I2

 

I1

+ J2   J2 

|J2| ≤
1

2π
∫ (u(z) − φ(ξ))

R2 − |Ψ(a, z)|2

|Ψ(ξ, z)|2
dξ

 

I1

≤
1

2π
∫ ε

R2 − |Ψ(a, z)|2

|Ψ(ξ, z)|2
dξ < ε

2π

0

 

Suppose we express Ψ(a, z) = reiθ ith in the form |θ − t0| <
δ

2
. For all t ∈ I1 we find ρ ∈

(R − r, R) according to the above 2 facts and there is an inequality ∏(ξ, z) < ε 

Then for all z  |Ψ(a, z)| = r > R − ρ, |θ − t0| <
δ

2
 

|J1| ≤
1

2π
∫ (u(z) − φ(ξ))

R2 − |Ψ(a, z)|2

|Ψ(ξ, z)|2
dξ ≤

ε

2π
2max |

 

I1

φ(ξ)| ∫
R2 − |Ψ(a, z)|2

|Ψ(ξ, z)|2
dξ

2π

0

< 2εmax |φ(ξ)| 

We generate the following expression. |∆| < ε(1 + 2max {φ(ξ)} and 

lim
z→ξ0

u(z) = φ(ξ0). The theorem is proved. 
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