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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 dG boundary ¢(£). A(z) Gis
a harmonic function in the field G and continuous. Function u(z) € h,(G) N
C(G): ulagc =@

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 W(t) is a continuous function at the boundary D € L(a,r) limnescata,

then the Dirichlet problem is defined as
R*—|¥(a,2)|?

U2 = 7 Foenor @® i 145+ A®E (1)

Proof. Here f(§,z) = &ng;—ag) function A (z) -analytic function

z € L(a,), T € 3L(a,R), § € 0L(a, ) [1(52) = -Ref(§,2) € hyL(a,R)
1 > 1 |¥(@¢) +W¥Y(az) WAt +W(az
1—[@' 2) = 5 Ref(62) +1(z,8) = 70 [tp(a, D-Y@z)  P@f—P(az)
1 [IY@ 9P —w@2)]?] 1 [R*=|¥(2)|?
C2m W& )| ]‘E[ (P& 2)I ]
As a result, we show that the function u € h,(L(a,R)) is L(a, R), and
UlaLar) = @- We use the following two facts
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1 —|(a,2)|? S
L. ﬁﬁw(?z)hR(p(t) 1(£.2)|2 |dE+A(E)dE| =1

Then z — &, € dL(a,R), and the function € # &, [[(§,z) — 0 equally for an arbitrary are
vs = 0L(a,R)\U(E, 8). ¥(a,%) = Re't can be written as follows

Y R | B
dz + ATz] = |5~ dz + — @ = [P )| = |dRe’| = [Rie*dt| = R,
R? — |¥(a,z)|? o 1 2m R? — |¥(a,z)|?
i P PO w0 AOW = o [ 0@ g
B _i 2m Rz_lqj(alz)lz _i 2T B Rz_ll_lj(a'z)lz
A= (D) - 5 fo 0O g% = 3m jo (@) ~ 00—y %

from the continuity of ¢(£) and &, € dL(a,R): ¥(a,§,) = Re'®* Given that

Ve> 036> 0 Vg=0L(a,R)\U(a8) = o) — (0v(§) <.
We calculate as follows. I; = {t € [0,2n]: Re't € dL(a, R)\U (&, 8)}
I, = {t € [0,2m]: Re!t € OL(a,R) N U(E,, 8)}
In this we evaluate
LUIL = [0 2]

i LI Y@l
8= 7m ), (1@ - o) g j (56~ 00) [y gy 45 =1
+]2 J2
— |¥(a,z)|? 1 (%™ R%2—|¥(a,z2)|?

2l < 5 f (1) - 0®) dE < ¢

YEor -z, T eGEor
Suppose we express ¥(a, z) = re'® ith in the form |6 — t,| < g. Forallt € I, wefind p €
(R —r, R) according to the above 2 facts and there is an inequality [[(§,z) < €

Then forallz |W(a,z)|=r>R—p, |0 —t,]| < g

—|¥(a,2)|?
¥ 2)[?

2T RZ _ |1_p(a’ Z)|2
[P (& 2)|?

i <50 ) (@ - o)X d

< 2emax [a1¢3]
We generate the following expression. |A| < £(1 + 2max{@ (%)} and
lir? u(z) = @(&,). The theorem is proved.
Z—¢

dE < - 2max| ¢ (9) jo
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