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Main Problems (continued)

This article aimms to discuss the Sclhhrhwarz boundar~w value problem
for mmhomogenceous Cauchv-Fiemann eqguation inn bounnded and

unbounded sectors 1 thhe complex planece.

Firstly., we discuss the Schwarz-Poisson formula in the sectors with

angle 7w/ o Ca = 1L/2) by proper conformal mappings.
Sccondlsy. the boundarvyv behaviors of some limnear integrals will be
discussed. especially at the comer points.

Finally., the solutions and the conditions of solvabailityy of the

Schwarz problem for mhomogencous Cauchy-Riemann eguation

111 thhe sectors are obtained.

Introduction / Review

l.fi-c}mpl-ﬂ:-: analvsis 15 a comparatively active branch in mathematics which has
grown sigmficantly. In particular, the mvestigation of boundary walue
problems for analytic and generalized analyvtic functions possesses both

theoretical and applicable wvalues of mmportance to many fields. such as

electricity and magnetism., hydrodynamics, quantum mechanics, fluad

dyvnamics. and soon [1-5].

The basic boundary wvalue problems m complex analysis are Schwarz,

Dhrichlet, Neumann, and Robin problems. Kinds of boundary value problems

have been mvestigated for vanous complex partial differential equations n

some special domams[6-31].

Function Theoretical Main Tools

The maimn tools for solving boundary value problems of complex differential

equations are the Gauss theorem. the Cauchv—Pompem representation, and

Schwarz-Poisson formmla .

=+ Gauss theorem[6]: Let  — ¢ be a reoular domain,
w EC ' {(D;:Cyn C(D:C), z =x + iy, then
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<+ Cauchv—Pompeiu formula [6]: Anvw € CT(D;C) N C(D-TC)

for a regular complex domain ) — U can be representfed as
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< Schwarz-Poisson formula in the unit disc [6]: LerD? be

the unit disc . if w € CH(D:CYn C(D: C), then
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Main problems

Schwarz Problem for Bounded Sectors:

Find a fimction w € CL(R:-C)YnNn C(N2 :-TC) satistying the

followiing conditions:
w= = F in I, Rew = y on adifl,

=

T 7 E
;J. Imw(e'®)dp = c, ce R
0

WithQ — {|z| <1, 0 < argz <

;} . and
el (12;cC), ™ = 2, yec(én;R),ce R is given.

cCorrdrtrons:

Two Schwarz-type boundary value problems are explicitly solved 1n
two sector domains. The result obtained 1n this article generalize many
recent result citied 1n the references below.
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--Sl-:l']lﬂ'ﬂl‘z Problem for Unbounded Sectors:
Find a functionw € L, (IR ; ©) N C(IR ; C) satrsiyrne the follonwing

= L;?.El::ﬂ: ) p = 2 and )y € JT_.EI::B'.E; BR)Ncl(arn BR),c = IR is grLireTt.

- — - -_ - . S

w(z) = F(=). = € 12,
Rew (<) = (<. ¢ € 90,

1
IFrrowe (iE) = ., c = IR.

HThere N = {z EC: 0 < argz < E}, arrcd
(ot o

Results

Theorexr: e Scinvyvar=s problfecry for thre Dounded secror )

rs prrrrcgrrelys solfvabicec Dy
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Theoremm: ¥Fhe Schwarzs problfcrrr for tiie unbounded sector )
s prrrrcgrrely sofvablic by
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Conclusions
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