JAN GOROWSKI, EUGENIUSZ WACHNICKI

The Green function for some polyharmonic problems
in the unbounded sector

1 In the paper [13 is given the construction of the
Green function for p-harmonic Dirichlet problem in mdi-
mensional half-space in case of m>2p and in case of
m<2p when mis odd. The analogous problem in case of
m= 2p was investigated in [4].

Let x =(x1,...,xm, y = (71,...,ymfe Em Embeing
mdimensional Euclidean space. Let

E+2 = [x: x1>0, x2>0, IxJ<oo0o, i =3,....,m}.

In the present paper we shall construct the Green functions

G(x,y) for some p-harmonic problems in the domain E*2.

2. Let
rl2 = r22 = (x1-y1)2+(x2+y2) 2+0 ti-yi) 2,
r52=LU1 +yl) 2+ E > i~yi)2» rd42=(x1+yl) 2+ (x2+y2)2+13ci-yi)2,
r52=(x1+yl+"ptD ~i-y N 2*rg2=(x1+yl+v’)2+Cx2+y2f +" i-yi) 2,
i=2 i=3

where v is an arbitrary reel number.
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We put now

Ag =1 for n=0,1,...,

Ak

for n=2,3,..., k=2,3..... [§1+1.

We need some lemmas
LEMMA 1. (CI]). If g is an arbitrary real number, then

D1 r-q =
Yp 3

=(-ifuf e IAN far). s Man+ai” — 2" 254 + c-DJ j2)2k+?

for j =1-6, n=1,2,...*

LEMMA 2 . (M ).

n_Dy2Inré
= AN o1 )KAK (2n-2k) i! (-1)+17nr_.-2n+2k-2£+)3 y*) n-2k+2

for 3 =1-6, n =1,2,....

LEMMA 3.([13).

i-1 a\
(203 ()2

and for s =1,2,., ¢ .

i \%

\"
kh )

lemma 4. ([43) . Let ag h be a sequence of numbers,

then
jL 14*1+1 No i-1
n ® \r — "'h 2_» Ir
s=1 k=1 S'K KN  s=2k-2 s *
for i —1,2,
3. Let g =2pm, 3 =1,2,3]4,5»6 and let
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for m>2p,

f rdqg
V rd ¢« K 4 for m<2p, where mis odd,
* > r3 for m= 2p,
for k = 1,2,....

V *j> mr34'2k
put now

» 2Kq(g-2'> ... (g-2k+271
K -

We shall prove

THEOREM 1. Let h be a negative real constant.

fonction
GL(XY) = vo(r1) + VQCr3) - VO(r2) - VO(r4) +
* g chMijjrCVr.,) ¢V r3» +
O
+ 2h \ ehv(V0 (r5 - VO0(rg)) dv +
0CEO p—

+2h f env ¢ ck(X272>k V r5)dv

is the Green function for the problem

(1) Gl(x,y) =0 for x "™y, X, yég~n2

(2) (D +h) A* GCx.y)! = 0, i =0,1,...
L 7 7 ,y1*0

(3) GM(x,y) | = o, i =0,1,....,p4»
2 ‘70=0

Pr oof. By C33(p.154) we remark that A"~ VO(r») = °*
3 = 1-6. Moreover, if the function wu(y) is harmonic-, then
the function y2u(y) is biharmonic (see [21, p.19*0 and
consequently =0 for k=1,2,...,.p-1
and 3 = 1-6.

It is easy to show that the integrals



jehV iCWoCr~ - VO(re6)) dv, | ehv (VK (r™ y2k) dv,

K = 1t2teee»p—1 are locally uniformly convergent in E”"2

for arbitrary multiindex a = (oc™, o2,..., cxm).
Hence
00 3
(4) VL \ebv(TOCr5-VO(r6)>dv = j> v D > (r~-V~rg))
0 0
and

0o

5) DylJ ehv VKCr5)y vV = ehv D*V rNy V.
(5) h k Cr5)y 2kd [ eh k ( 2k)d

0 0

Consequently G,(xty) =0 for x jéy, x,ytge~n,

Now we prove (2). We can remark thak

C6)

(7>

©

9
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} T<*i»| J1=5 0.

V » 0~ 2 +vo M | Ji=5

a@
15 Z’I;ek"(\() P - Mg o=
\E®

= n* aii*h ,(Tectjt - YOcré6i)
60
- 2 f evayovoas - voay) dv =
n a
= -2hAj] VO3 -VO(rg) -2h2A- (ebv(MIrS) -VO<Ig)) dv,
®

% Aj 2h's «K*LH»I* K | o*” 'V rb5>aT =



* . Ny N § ®k<*2»2>k TK(r3d> *
b1~ J'
- ZQAJ ‘E Ck (x27”~ k Jehv Vk(r5)dv.

By (6) - (9) we get (2).

Now we shall verify the condition (3)* If i = 0, then
= r2#r™ = rh, = rg for y2 s 0 and consequently
L1089 | * O
h2 =0
Let 1”7i~p-1¢ By Lemma 1 we have

In virtue of Leibniz formula and Lemma 1, 4 we get
(1)
72="°

o :
3 °K =4 | o -0

= Cn « Tk (r-p y 2=0

R +1 Ik i
£ Lozzj knak)Ai-k~ NI-zk)  «(g-2i+25)X

Xv~™~Cr,) 0 -21-rB+r =

o A in 2=

-12 (2 rlk(J*)4 H)Yka@-a)... (-2i*2s)X
& k—25“’2r L K(J™) YkAaF-a)... (g-4ai*ss)
i-2s+2

XM-Bl
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