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(1) Lu= (—A + |21|* + |z2|")u =0 on D = R?
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Oy D: Martin boundary of D for L.
OmD: minimal Martin boundary of D for L.
D* = D U 9y D: Martin compactification of D
for L.
K(x,é) (x € D,€ € Oy D): Martin kernel for L.
Fact (cf.[2]) Let a = b =0 or 2. Then

OuD = 0,D =o00S*, D*=R?>UcxxS?,

where coS! is the sphere at infinity. For w € S,

eV2rw a=b=0

]“%m”:{ewwwm«wwm>a=b=f

where o = 0 and

o0
¥(z) :/ e 25 0s 2 ER.
0

Suppose b > 0 in the following.
Ly = —d?/dx? + |x1]* on D; = R.
Ly = —d?/dx3 + |22|" on Dy = R.
pr(w, z,t): min. fundamental sol. for d; + Ly on
Dy x (0,00) (k=1,2).
Oy Do: Martin boundary of Do for L.
OmDo: min. Martin boundary of Dy for Ls.
D3 = Dy U OprDo: Martin comp. of Ds for L.
A< A <A<

¢p: normalized pos. eigenfunction for Ag,

eigenvalues of Lo

Hy: pos. Green function of L + Ag on Dy.
Oy D1: Martin boundary of Dy for Ly + Ag.
OmD71: min. Martin boundary of Dy for Ly + Ag.

D} = Dy U0y Dy: Martin comp. of Dy for L; +
Ao.
Ky: Martin kernel for Ly + Ag, i.e.,

) Ho(x1,y1)
K = 1 T7 (0 o\
o(x1,61) D15y 6 Ho(29,41)

r1 € D1, &1 € On Dr,
It is known that for kK =1, 2,
8ka = 8MDk = {—OO, OO}

Dlt = [—O0,00],

Theorem 1. Let 0 <a <2 <b.
(i) With dy being an ideal point standing for

degeneracy of D3 to one point,
D* = aMDl X {dg} UDl X D;

Here a subset Uy of D* is a neighborhood of
(£o0,ds) if and only if

Ut D {(£o0,d2) }U{z1 € R; N < 21 < 00} x D5
for some N > 1. Furthermore,
OmD = Oy D = 0Dy X {dg} U D1 x OpDo.

(’LZ) FO’I"f = (fl,dg) with 51 S 6MD1,

K(z,£) = Ko(21,&)d0(22)/do(29), x € D.
(iii) For £ = (£1,82) € D1 X O Da,
(2) K(x,&)=H(z,¢&)/H("¢), zeD,

3) H@@)Awm@h&ﬁﬂbmeﬁ

Here q(x9,&2,1) is a continuous function on Dg X
Oy Do x R defined by

q(x2,&,t) =0 for <0,
T9,&o,t) =  lim T, Y2, or t>0,
q(22,&2,t) pydm q(22,Y2,1)  f

where q(x2,y2,t) = pa(x2,y2,t)/do(y2)-
Theorem 2. Let a > 2 and b > 2.
(i) D* = Dy x Dj. Furthermore,

OmD = Oy D = Oy Dy X D; U D; x Oy Ds.



(ii) For & € Oy Dy x D3,
K(2,€) = k(z,8) /k(«°,¢),
k(l‘,f) :/ r(x17£17t)q(x2a§2at)dt'
0

xz €D,

Here r(x1,&1,t) is a continuous function on Dy x
Op D1 x R defined by

r(x1,6,t) =0 for t<0,
r(xy,&,t) =  lim  r(xq,y1,t or t>0,
( ! fl ) D13y1—&1 ( L ) f

where (21, y1,t) = pr(z1,y1,t)/Ho(2, y1).
(i1i) For & € Dy x 0y Da, K(x,€) is determined

by (2) and (3).

For 0 < b <2, put

I(z) = max(log|z|,0) for b=2
PEITL (1=b/2)7 22 for 0<b<2

Set 6y = /Ao + 1. For —6y < 0 < 6y, put

Co+ ={(y1,92) € R%y1 = 01y (y2), £y € [2,00)}
U {56,:|:oo}7

where 39 10 is an ideal point standing for

hril (014 (y2), y2)-

Y2 — 00
Set
Bi= |J Cox,
—0p<0<boy
aOOB:t = {ﬂ&,:l:oo; —90 <0< 00}
Put

Ay ={(y1,y2) € R* Ly1 > O max(Ly(y2), 1,(2))}
U{a:too}v

where a4 is an ideal point standing for degen-

eracy of vertical segments
AL n{y1 = £N}
to one point as N — oco. Set

07 AL = {ateo},
R:D\(A+UB+UA_UB_)

= {(y1,y2) € R [y1] < 0015(2), |y2| < 2}

Theorem 3. Leta =0 < b <2. Then

D*:A+UB+UA_UB_UR.

Here B4 is equipped with the standard topology,
and a fundamental neighborhood system of a4
is given by the family {Fy , N fo<p<o,<N, Where
Fi,p,N = {aioo} U {ﬁgpo;p < 40 < 90}
U{Bo,—co;p < £6 < o}
U{(y1,42) € R* £y1 > N, || > ply(y2)}-

Furthermore,
OmD = Oy D
=0%AL UO®BLUIA_UI*B_,
K (2, o) = X007 6y () /60 (a5),

P _(EO
K(‘raﬁe,ﬂ:oo) = 69(1’1 1)‘Z\4I‘2+1792 ({I}Q, :tOO)7

where Mp,_x(x2,£00) is the Martin kernel for
Ly — X on Dy = R with reference point x3. In

particular, if b=2, for =1 <A< Xy =1

My, —x(x2,£00) = ¥} (22) /Y5 (29),

)=/ /00 §= D /2—s" %225 g
0

Key of the proof.
e b > 2 & py is intrinsically ultracontractive (IU):
3 pos. decreasing function C(t) on (0, 1] s.t.

pa(z, w,t) < C(t)po(2)do(w),
zy,we€ Dy, 0<t< 1.

H
o a<(>)2= lim (rs, 1)

—= = (>)0.
yi—& Ho(29,y1) (>)

Note. In [3] they needed the additional condi-
tion limy o tlog C(t) = 0.
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