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Abstract: In this paper, we give a general discussion of Schwarz problem for polyanalytic

equations in a sector with angle & = T, a > 1/2. By constructing proper Poly-Schwarz and

Pompeiu operators, the explicit solvability expressions for Schwarz problem are obtained, which
extends the related result to higher order case and enriches the development of boundary problems
in a sector.
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1 Introduction

In recent years, many investigators paid much attention to boundary value problems for
complex differential equations in different domains, such as unit disc, half plane, upper unit
disc, ring, sector and even high dimension space [2-9]. In [6], the authors studied Schwarz
problem in half disc and half ring, and Wang extended boundary conditions, discussing high
order Schwarz problem for polyanalytic equation in half unit disc and a triangle [7, 8]. In
[9], we also investigated a Schwarz problem for Cauchy-Riemann equation in a sector with

™

angle § = =« > 1. In this article, we study a high order Schwarz problem for polyanalytic
equation in a general sector with angle § = =, o > 1/2, giving explicit solvability expression.

Let © be a sector with angle § = = (o > 1/2), thatis, @ = {|z| <1, 0 <argz < I, a >
1/2}. Tts boundary 92 = [0,1]UT'U[em, 0] is oriented counter-clockwise, where 0, 1, @ = e*
are three corner points and the oriented circular arc I'is given by I': 7 —— €', 7 € [0, g] )

Lemma 1.1 (see [9]) The Schwarz problem for Cauchy-Riemann equation in €

wz= fin Q, Rew =+ on 09,
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2 High Order Schwarz Problem

Let
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and a poly-Schwarz operator for (2 is
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Then we have the following result.
Lemma 2.1 For v9,71, ,Yn_1 € C(0Q,R), then
k .« +
{Rea Sn[%a’glvk » Vo] } (t) =v(t) for t€0Q; k=0,1,2,--- ,n—1
Z
and
9"Sn[v0,71, " s Yn1l(2) _0
oz" ’
Proof For k=0,1,2,--- ,n—1, by (2.2),
8kSn[707’71> Tt af)/n—l](z)
) oz* B
B n— (_1>l—k Oé/ -k <a+2a <a+za %
- ;(l—k)! om | MO+ C=2) (s Co_) ¢
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(2.3)
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Then we have

aksn[’YOafyl;"' s Yn— 1(2’ 7" Lk l k E)l k=3 (6 —\J

o0

where H(z,() is given by (2.1). From the proof in [9],

m / Q) (C+T) H(zO)dC = m(t) (¢ +7)

z2—t,tedQ 271
o0

Hence,

a S7L|:707’}/17.” s Yn— i t+t)l kﬂyl( )
Re =
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l=k j=0

Obviously, by (2.3), the second equation in Lemma 2.1 is also true.
On the other hand, we define a Pompeiu operator as follows

nie = / =2+ 02" 10 (s — o ) 5
T (e - e ) T acan <2

with f € L,(;C), p> 2, and

o 1 z° o
nife = -2 [ 110 (atm - )
Q
— 1 z< o
Lemma 2.2 For f € L,(;C), p > 2,

8nTa£ 2 =f(2), 2€Q; {ReT,[f]}(t) =0, te€oQ.

(2.5)

Proof Since forl =1,2,--- ,n,

mfuz):((l‘”l)!;(l;l)(zz>l-k-1m<<+<>kf]<z>, ce0 (20

T [(C + )k f1(2)
0z
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then by

= (2 +2)"f(2), we obtain

+(-z-7%)

- T ( " ) (=2 = DRI+ O = TG
k=0
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'Tnlfl(z) _ 9Ta[f](2)

Therefore, PG - f(2). What’s more, from (2.6),
Re(7, 17120} = - ( ol ) (~2 2" Re(T[(¢ + 012}
k=0

By the result in [9], Re{T1[(( +{)*f]}T(t) = 0, t € 99, thus for t € IQ, {ReT,[f]} () = 0.
Theorem 2.1 The Schwarz problem for polyanalytic equation in €,

dZw(z) = f(2), z€Q, feLy(QC), p>2

(2.7)
{Re(agw)f (t) = w(t), t€oQ, v, €CON, R), k=0,1,---,n—1

is solvable by

n—1

w(2) = Sl Y15+ Yn1)(2) + Tulf1(2) +i Y (2 +2) e,
k=0
where ¢, € R, S,,, T, are given by (2.2) and (2.4), respectively.
Proof Let
Wy = Sn[707713 T 7ryn*1](z> + Tn[f](z)

Obviously, from Lemmas 2.1 and 2.2, we know wq satisfies the boundary condition (2.7).
We write the solution w(z) as
w(z) = wo(z) + U(z),

then
02U (z) =0, z e

[Re(@EU)Y" (t) =0, t€dQ, k=0,1,---,n— 1.
From the first equation and [1], the polyanalytic function U(z) in §2 can be expressed as

n—1

Uz) =) (242 fil2), z€Q, (2.8)
k=0
where fj, are analytic functions. Putting (2.8) into the second equation, we get {Refx} () =
0, t € 9Q. Thus, by Lemma 1.1, fi(2) = icy with ¢, being real numbers.Then we complete
the proof.
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