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Our aim in this paper is to deal with growth properties
at infinity for modified Poisson integrals (of fractional power)
in the half space of R™. We also discuss weighted boundary
limits for the modified Poisson integrals.

1. Introduction and statement of results.

Let R" (n = 2) denote the n-dimensional Euclidean space with points z =
(1,...,Tp—1,2p). Let D = {x = (z1,...,2p-1,2,) € R"; 2, > 0} , whose
boundary is usually identified with R"~!.

For A > 0 and = € R", consider the kernel function

Ky(z) = |:1:]*)‘.

The Poisson integral is defined by

(1) PUI(@) = anan | Ko=) )y,

where f is a locally integrable function on R"! and «,, = 2/(no,) with
on = 72 /T(1 + n/2) being the volume of the unit n-ball. The Poisson
integrals are used to solve the Dirichlet problem in the half space D. Further,
Sjogren ([15] and [16]), Ronning [11] and Brundin [3] treated fractional
Poisson integrals with respect to the fractional power of the Poisson kernel

(12) Rl = [ {onauua =)} )y

if n = 2, then it defines a solution of the hyperbolic Laplacian
23 Au = 6(6 — 1)u.
The Poisson integral P[f] will be harmonic in D if

(13) | 1@l )y < o0
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(see [2] and [5]). In this paper, we consider functions f satisfying

(14) | @+l dy < o

for 1 £ p < oo and a real number v. To obtain the Dirichlet solution for
the boundary data f, as in [13, 14] and [19], we use the following modified
kernel function defined by

Kam(z,y)
K@ — ) when Jy| < 1,
- {wx—y)—zjgm_l?{ 00 Kr(w—y)| ] whenly| 21
for a nonnegative integer m and a point * = (x1,...,z,), where j =

(j1,- -+, Jn) is a multiindex with length [j| = j1 + -+ + ju, 4! = 1!+ jnl,
) =22l and (0/0x)7 = (0/0x1)" - (8/0zy,)’". In the papers men-
tioned above, it is expressed by use of Gegenbauer polynomials ([18]). Write
Kymf(x) = - Km(z,y)f (y)dy
and
Urmf(2) = anzn Ky m f(2).
Here note that U, of is nothing but the Poisson integral P[f].

Recently Siegel-Talvila ([14, Theorem 2.1 and Corollary 2.1]) proved the
following;:

Theorem A. Let f be a continuous function on R"™! satisfying (1.4) with
p=1and vy =n+m. Then the function U, ,, f(x) satisfies

Unmf € C3(D)NnC°(D),
AUpmf =0 mn D,
Unmf =1Ff on 9D,

Unmf(z) = o(zl "|x"t™) as |x| — o0, x € D.

Our first aim in this paper is to establish the following theorem (cf. [14,
Theorem 2.1], [13, Theorem 5.1]):

Theorem 1. Let1 S p<oo, A>0,7y>—(n—1)(p—1) and

n—A—1—-(n—-v=-1)/p<mEn—-A—(n—~v-1)/p in casep>1,
“A+yEm<-A+y+1 in case p = 1.

If f is a measurable function on R" ™! satisfying (1.4), then

|w\J£lw€D wplz OV f(2) = 0



MODIFIED POISSON INTEGRALS 335

whenm <n—X—(n—~vy—1)/p, and

e TR log o) T R f(2) = 0
x|—00,x€

whenm=n—-A—(n—~vy—=1)/p,p>1andp =p/(p—1).

Remark 1. Siegel-Talvila [14, Theorem 2.1] treated the case p = 1 and
m = —A+ v (see also [13, Theorem 5.1]).

Corollary 1. Letp>1,v> —(n—1)(p—1) and
“l1-(n-vy-1)/p<m=—(n—v-1)/p.
If f is a measurable function on R"™! satisfying (1.4), then

G el TR, f (@) = 0
x|—00,T

when m < —(n —~y —1)/p,

eV log ) TP U f () = 0

|z|—o0,z€D
when m = —(n —~y —1)/p.

Next we are concerned with minimally fine limits at infinity for Uy ., f, as
an extension of Lelong-Ferrand [7]. For related results, we refer the reader
to the papers by Aikawa [1], Essén-Jackson [4], Miyamoto-Yoshida [8] and
the first author [9]. For this purpose, consider the kernel function

koa(z,y) = 2y e =y

To evaluate the size of exceptional sets, for a set £ C D and an open set
G C R"!, we consider the capacity

Clw,»p(E;G) = inf/R . g(y)? dy,

where the infimum is taken over all nonnegative measurable functions g such
that g = 0 outside G and

[ bsatngtidyz1 foralize B
Rn—1

We say that £ C D is (minimally) (kg x,p)-thin at infinity if

o0
(1.5) > oritERAmmpn oy (B Dy) < oo,

=1
where B; = {r € E: 2/ < |z| < 2} and D; = {z ¢ R"1: 2071 < || <
2i+2}_



336 Y. MIZUTA AND T. SHIMOMURA

Theorem 2 (cf. Aikawa [1] and the first author [9]). Let p, A and v be as
in Theorem 1. If f is a measurable function on R"~! satisfying (1.4) and
B <1, then there exists a set E C D such that E is (kg x,p)-thin at infinity
and

|x\ﬂo<laigéDfE x;ﬂ‘w|ﬁ+Ain+(ni’yil)/pU>\,mf(x) =0.

It is well-known that the Poisson integral U, o f = P[f] has nontangential
boundary limits f at almost all boundary points. Our final goal is to show
that Uy, f has weighted boundary limits. For this purpose, we discuss the
existence of boundary limits for

_ Kif(z)
Prf(z) = 7K)\);(G(~T)’

where A > n — 1, G is a bounded open set in R"™!, 1 < p < oo, f € LP(G),
X denotes the characteristic function of G and

K f(z) = /G Kz — ) (y)dy.

For a nonnegative function % on the interval R* = [0, 00), let
Ap(&) ={z €D :|x—& < h(zn)}

Theorem 3. Let 1 < p < 0o and f € LP(G). For a.e. £ € G, Pyf(z) —
f(&) as x — & along Ap(§), where

W) = C t (A>n—1),
B t (log %)p/(n_l) A=n-1)
for fixzed C' > 0.
In the unit disc, this result was proved for A = 1 by Sjogren [15] and [16],
Ronning [11] and Brundin [3].
2. Proof of Theorem 1.

Throughout this paper, let M denote various constants independent of the
variables in question.
First we note the following properties for the kernel functions K ,,,(x, y):

Lemma 1. Fort >0, set
f) = [tz y) = tay|te —y|
and

9(t) = g(t,z,y) = [tx —y[~.
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Then fO0) = Lx,g=1(0) for £ =1,2,...,m, and

10 = (O + £ O+ "0+ + 7 0))

= {a0) = (400 + /O + 5" O 4+ 0 ) |
= an/\,m(xay)
when |y| = 1.

Corollary 2. Uy m(z,y) = anzn Ky m(x,y) is harmonic in D for each fized
y € R

In our discussions, the following estimates for the kernel functions K ,,
are fundamental (see [6, Lemma 4.2] and [12, Section 3]):

Lemma 2. Let m be a nonnegative integer and A > 0.
(1) If1 < |yl < |2|/2, then | K m(,y)| < M|z[™ y|7AmF
(2) If [2]/2 < ly| < 22|, then |Kxm(z,y)| £ M|z —y|™* < Ma .
(3) If lyl = 2[2| and |y| 2 1, then |Kxm(w, y)| £ Ma|™[y[~*"™.

Proof of Theorem 1. We prove only the case p > 1; the proof of the case
p =1 is similar. For fixed € D, |z| > 2, we write

Kyxmf(r) = : Ky m(z,y)f(y) dy + : Ky m(z,y)f(y) dy

[ Km(e.y)f(y) dy + / Ko (@ 9)f () dy
Gs B(0,1)

= Ui(z) + Ua(z) + Us(z) + Us(2),
where B(z,r) denotes the open ball centered at x with radius r > 0, and
Gi={yeR"": |y 2 2fal},
Gy={yeR" 1=y <lzl|/2},
Gy ={y e R :[a]/2 < |y| < 2Ja[}.

First note that

Us(2)] < (j2]/2) / )y,

B(0,1)
so that

(2.1) lim |z =Dy () = 0

|z|—o00,z€D

since y > —(n—1)(p—1).
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Lemma 3. Ifm>n—A—1—(n—~v—1)/p, then

1/p
U (2)] £ Mla| > n—t=(rr=D/p (/G |f<y>|p\y|-wy) .

Proof. fm>n—-XA—1—(n—~—1)/p, then (=\—m+~/p)p’'+n—1<0,
so that we obtain by Lemma 2 (3) and Holder’s inequality

1

()] < Mla|™ / W ()] dy

G1

\ ) 1/p 1/p
< Mia|™ (/G 1yl -mﬂ/mpdy) (/G !f(y)!p\y!‘”dy>
1 1

1/p
< M| it/ ( / \f<y>p|wdy) |

G1

where 1/p + 1/p’ = 1. This proves the lemma.
By Lemma 3, we have

(2.2) lim |z} =D/ g () = 0.

|z|—o00,2€D

Lemma 4. If m <n—X—(n—~—1)/p, then

Un(2)] < Mla] +nt=(=1-D/p ( /

G2

1/p
If(y)l”lyl‘”dy> ;

ifm=n—X—(n—~—1)/p, then

|Ua(x)| = M|x‘*>\+nflf(n7771)/l7(log ‘$|)1/p/ (/

G2

1/p
\f(y)\pmwy) .

Proof. Ifm <n—XA—(n—~—1)/p, then (=A—m+1+~/p)p’'+n—-1>0,
so that we obtain by Lemma 2 (1) and Hoélder’s inequality

Us(2)| < Mlz™! / 1 ()] dy

G2

) \ . , 1/p’ 1/p
< Mla|™ ( /G (A= dy) ( /G If(y)l”lyl‘"’dy)
2 2

1/p
< M| Hn /e (/ |f<y>|p|y|—wy) ,

G2

as required.
The remaining case can be proved similarly.
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For r > 1, we have
Us(z) = [ Kxm(z,y)f(y) dy
Ga
— [ K@yt [ Kalea)f) dy
G2NB(0,r) G2—B(0,r)
= U21(£L‘) + UQQ(JE).
If || >2r and m <n—X—(n—~y—1)/p, then
a1 (0)] < Ml [ 1 )y,
B(0,r)—B(0,1)
so that
lim |z =D, () = 0.
|z|—o00,z€D
Moreover, we have by Lemma 4
1/p
|Usa ()| £ M|z|AHrmtmem=D/e (/ \f(y)\ply\_vdy> :
R~ 1—-B(0,r)
Hence, in case m <n— X — (n —~ —1)/p, we find
limsup a0/ ()
|z|—o00,2€D
1/p
<M ( / If(y)lp!yl”dy> ,
R»—1-B(0,r)
which implies by arbitrariness of r that
(2.3) lim |z =D/, (2) = 0.
|x|—o00,z€D
Similarly, in case m =n — X — (n —~v —1)/p, we find
(2.4) . lim |z A== D/ (log |2]) VP Uy () = 0.
T|—00,rE
Finally, by Lemma 2 (2) and Hélder’s inequality, we obtain
Uata)| £ M [ 15wl
G3
1/p
< a0 ()
G3
Hence we have
(2.5) lim o) || Dy (2) = 0.
|z|—o00,z€D
Thus, collecting (2.1)-(2.5), we complete the Proof of Theorem 1.

339



340 Y. MIZUTA AND T. SHIMOMURA

Corollary 3 (cf. [14, Corollary 2.1]). Let f be a continuous function on

R satisfying (1.4) with v > —(n —1)(p—1). Let
“1-(n=v=-1)/p<m<—(n—v-1)/p.

Then the function Uy, m f(z) satisfies

(1) Upmf € C*D)NCD),
(i) AUppf =0 in D,
(iii) Upmf = f on 0D,
(iv) Upmf(x) = ozl || 1= (r—r=1)/p) as |x| — oo, x € D.

Proof. We show only (iii). For r > 2 and « € B(0,r) N D, we write

Upmf (2) = nn / Ko (2, 9) £ (9)dy
R"—10B(0,2r)

b anzn / Koy, 9) F()dy = w1 (2) + ua(x).
R"»~1-B(0,2r)

In view of Lemma 2 (3), we find

lim  wus(z) =0
rz—E&,x€D

for every ¢ € R"1 N B(0,r). Further,

)= e [ K ) S = SO

for every ¢ € R" 1 N B(0,r) (see [17]), so that (iii) follows. O

3. Proof of Theorem 2.

As in the Proof of Theorem 1 we write
Unmf(x) = anzn{Ui(z) + Uz(x) + Us(x) + Us(x)}.
By (2.1) we see that

lm e bRy @) = 0

since 1 — 3 = 0. Moreover, by (2.2) and (2.3) we have
lim Pz DY) (2) + Uy(2)} = 0.

|x|—o0,z€D

Note that by Lemma 2 (2)

oalUs(a)| £ M [ o=yl f )] dy

G3

— Ml /G Koz 0| f(v)] dy.
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In view of (1.4), we can find a sequence {a;} of positive numbers such that
lim; .o a; = o0 and

o

Soai [ 1f@PI Ty < oo

i=1 JDi
recall D; = {y € R"1: 2171 < |y| < 272}, Consider the sets
Bi={zeD:2 < |o| < 2%, 2} AUy (w)| 2 o VP2 HOHA a1/} )

fori=1,2,.... If x € E;, then
a;l/p § 2i{ﬁ+)\—n+(n—'y—1)/p}xi—6|U3(x)’

< M0 [ )l 0
so that it follows from the definition of Cy, Mlp that
Chynp(Ei; Di) £ Ma2tPHA—n+(n=y=1)/pip /D 1f )Py
< Ma2 OOt [y
Define E = |J;2, E;. Then EN B(0,2°71) — B(0, 2) = E; and

Z 27i{(ﬁ+kfn)p+nfl}ck57A7p(Ei;Di) < 0.

i=1
Clearly,
lim gL =B || FHAr =D/ (1) = 0.
|z|—o0,c€D—F "
Thus the proof of Theorem 2 is completed. O

Remark 2. Suppose A > 1—3+(n—1)/p’. Then we can find a measurable
function f on R™! satisfying (1.4) such that

(3.1) ‘ llirn supD x;ﬁ|x]BJ”\*"JF("*'Y*D/I’U)\’mf(:U) = 00.
T|—00,rE

To show this, take a positive number § such that n—A—8 <6 < (n—1)/p.
Letting e; = (27,0,...,0) and r; = 2771, we consider

o0
fly) = 27700 e; —y| X (e, ryrre—1 (1),
j=1
where xg denotes the characteristic function of E. Then

62 [ H@PO )Ty S MY I <,
J
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Moreover, if € B(ej,rj) N D, then

z; 0| A =Dy p () 2 Mgl A1 (B A=)
so that

lim ﬂ:;ﬁ|:v\5+)‘_”+("_7_1)/pU)\7mf($) = 00.
T—e;,2€

This proves (3.1). Thus f has all the required conditions.

4. Proof of Theorem 3.

Recall that A = n — 1, G is a bounded open set in R*™!, 1 < p < oo,
f € LP(G) and x¢ denotes the characteristic function of G.
For a proof of Theorem 3, we need some lemmas.

Lemma 5. Consider the function

B 1A (A>n-1),
H(t)_c{logi A=n-1),

where C' = Kyxgrn-1(e) with e = (0,...,0,1) whenn —1 < X and C =
(n—1)op—1 when A=n—1. Then

Kyxg(x) = H(z,) +0(1) as x € D tends to § € G.

Proof. We give a proof only when A > n — 1, because the case A =n—1 can
be treated similarly. In this case, let x = (2/,2,) € D,£ € G and note that

Koxale) = [ @+l =9y +00)  (sa—
—a [ )+ 0,
Rn—1

which proves the required case. U

For fixed £ € G and g € LP(G), write

Kg(a) = /G Kz — y)g(y) dy

_ / K@ — 9)9(y) dy
{yeG:|§—y|<2r}

+ / K@ — 9)9(y) dy
{yeG:|§—y|>2r}

= IL(z) + I2(x),

where x € D and r = |z — £|.
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Lemma 6. Let g € LP(G). For x = (2',x,) € D and r = |z — &|, we have

1/p
I (2)| £ Ma, A0/ (/{ Ig(y)lpdy> :

Proof. Since —\p’ +n — 1 < 0, we have by Holder’s inequality
(11 ()]

1/p’ 1/p
( / (22 + 2! — y|) /%zy) ( / |g<y>\pdy>
GNB(E,2r) GNB(&,2r)

yEG:[E—y|<2r}

[IA

1/p’ 1/p
a0 ([ ea) ([ )
Rn—1 GNB(&,2r)
which implies the required inequality. U
Note that
(1) B[ -yl dy
G_B(§72T)

Lemma 7. If lim; ot'™" meB(g y 19W)ldy = 0, then

i (B [ e ol o) dy =0

r—0

Proof. For r > 0, set

cr)= swp 67 [ gly)ldy
o<t<r GNB(&,1)
then lim,_,oe(r) = 0 by our assumption. Hence we have

limsup [H(r)]~" /G e €=yl g(y)| dy

r—0

Yimsup [H ()] / € =yl M) dy
B(&,(S)—B(E,Zr)

r—0

r—0

)
+A { / Ig(y)ldy} t‘Hdt>
2r | JGNB(gY)

é
< Mlimsup [H(r)]"'2(5) / 1A gy
2

r—0 I

< limsup [H(r)]™* <5_A /GmB(g 5 l9(y)|dy

< M(5)
for 4 > 0, which gives the required equality. O
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Now we are ready to prove Theorem 3.

Proof of Theorem 3. Letting & be a point such that

(4.2) lim 1" /G ey F0 = FOF dy =0,

t—0
almost every £ € G has this property. Note that

Paf(z) — f(§)
_ K\(f = f(©)xe)(x)

Kxxa(z)
_ K\((f - f(f))XGmB(ggr))(JU) I K\((f - f(f))XG—B(g,zr))(x)
Kyxa(z) Kixa(z)

= Jl(.%') + Jg(x)

By Lemmas 5 and 6, we have

1/p
| Ji(z)] = M (Tl_” /GHB(52 | | f(y) = fFOIP dy)

for z € Ap(§) and small » > 0. Hence it follows from (4.2) that

lim  Jy(z) = 0.
$*>£,I€.Ah(£)

On the other hand, we have by Lemma 5 and (4.1)
(@) S MEE) [ ey ) - £ dy
G—B(¢,2r)
for x € Ap(§) and small r > 0, so that we see that by (4.2) and Lemma 7

lim  Jo(z) =0.
:E—>5,£E€.,4h(§)

Thus the Proof of Theorem 3 is completed. O

Remark 3. Let 1 < p < oo and f be a measurable function on R"™!

satisfying (1.4) for some number 7. Then, taking m as in Theorem 1, we
may consider the function K ,,f(x) instead of K, f(z), and see that

lim (E)H(|x - €|)71K,\,mf($) = f(§)

r—ExEA

for a.e. £ € R 1.



1]
2]

3]

[4]

[5]

[6]

[7]

8]
[9]

(10]

(11]
(12]
(13]
(14]

(15]

(16]

(17]

(18]

MODIFIED POISSON INTEGRALS 345

References

H. Aikawa, On the behavior at infinity of nonnegative superharmonic functions in a
half space, Hiroshima Math. J., 11 (1981), 425-441, MR 82g:31003, Zbl 0468.31002

S. Axler, P. Bourdon and W. Ramey, Harmonic Function Theory, Graduate Texts in
Math., 137, Springer-Verlag, Berlin, 1992, MR 93f:31001, Zbl 0765.31001.

M. Brundin, Approach Regions for the Square Root of the Poisson Kernel and Weak
L? Boundary Functions, Thesis, Revised version of Preprint 1999:56, Goteborg Uni-
versity and Chalmers University of Technology, 1999.

M. Essén and H.L.Jackson, On the covering properties of certain exceptional sets in a
half space, Hiroshima Math. J., 10 (1980), 233-262, MR 81h:31007, Zbl 0447.31003.

T.M. Flett, On the rate of growth of mean wvalues of holomorphic and har-
monic functions, Proc. London Math. Soc., 20(3) (1970), 749-768, MR 42 #3286,
Zbl 0211.39203.

W.K. Hayman and P.B. Kennedy, Subharmonic Functions, Vol. 1, London Math.
Soc. Monographs, 9, Academic Press, London-New York, 1976, MR 57 #6605,
Zbl 0419.31001.

J. Lelong-Ferrand, Etude au voisinage de la frontiére des fonctions surharmoniques
positives dans un demi-espace, Ann. Sci. Ecole Norm. Sup., 66 (1949), 125-159,
MR 11,176f, Zbl 0033.37301.

I. Miyamoto and H. Yoshida, Two criterions of Wiener type for minimally thin sets
and rarefied sets in a cone, J. Math. Soc. Japan, 54 (2002), 487-512, MR, 2003d:31002.

Y. Mizuta, On the behavior at infinity of Green potentials in a half space, Hiroshima
Math. J., 10 (1980), 607-613, MR 82b:31011, Zbl 0451.31010.

, Potential Theory in Fuclidean Spaces, GAKUTO International Series. Math-
ematical Sciences and Applications, 6, Gakkotosho, Tokyo, 1996, MR 98e:31001,
Zbl 0849.3100.

J.O. Roénning, Convergence results for the square root of the Poisson kernel, Math.
Scand., 81 (1997), 219-235, MR 99¢:31004.

T. Shimomura and Y. Mizuta, Taylor expansion of Riesz potentials, Hiroshima Math.
J., 25 (1995), 595-621, MR 97d:31009, Zbl 0863.31005.

D. Siegel and E. Talvila, Uniqueness for the n-dimensional half space Dirichlet prob-
lem, Pacific J. Math., 175 (1996), 571-587, MR 98a:35020, Zbl 0865.35038.

, Sharp growth estimates for modified Poisson integrals in a half space, Poten-
tial Analysis, 15 (2001), 333-360, MR 2002h:31008, Zbl 0987.31003.

P. Sjogren, Une remarque sur la convergence des fonctions propres du laplacien a
valeur propre critique, Lecture Notes in Math., 1096 (1984), 544-548, MR, 88f:31001,
Zbl 0563.31003.

, Approach regions for the square root of the Poisson kernel and bounded func-
tions, Bull. Austral. Math. Soc., 55 (1997), 521-527, MR 98h:31002, Zbl 0903.31002.

E.M. Stein, Singular Integrals and Differentiability Properties of Functions, Princeton
Mathematical Series, 30, Princeton Univ. Press, Princeton, 1970, MR 44 #7280,
Zbl 0207.13501.

G. Szegd, Orthogonal Polynomials, American Mathematical Society Colloquium
Publications, Vol. XXIII, American Mathematical Society, Providence, 1975,
MR 51 #8724, Zbl 0100.28405.



http://www.ams.org/mathscinet-getitem?mr=82g:31003
http://www.emis.de/cgi-bin/MATH-item?0468.31002
http://www.ams.org/mathscinet-getitem?mr=93f:31001
http://www.emis.de/cgi-bin/MATH-item?0765.31001
http://www.ams.org/mathscinet-getitem?mr=81h:31007
http://www.emis.de/cgi-bin/MATH-item?0447.31003
http://www.ams.org/mathscinet-getitem?mr=42:3286
http://www.emis.de/cgi-bin/MATH-item?0211.39203
http://www.ams.org/mathscinet-getitem?mr=57:665
http://www.emis.de/cgi-bin/MATH-item?0419.31001
http://www.ams.org/mathscinet-getitem?mr=11:176f
http://www.emis.de/cgi-bin/MATH-item?0033.37301
http://www.ams.org/mathscinet-getitem?mr=2003d:31002
http://www.ams.org/mathscinet-getitem?mr=82b:31011
http://www.emis.de/cgi-bin/MATH-item?0451.31010
http://www.ams.org/mathscinet-getitem?mr=98e:31001
http://www.emis.de/cgi-bin/MATH-item?0849.3100
http://www.ams.org/mathscinet-getitem?mr=99e:31004
http://www.ams.org/mathscinet-getitem?mr=97d:31009
http://www.emis.de/cgi-bin/MATH-item?0863.31005
http://www.ams.org/mathscinet-getitem?mr=98a:35020
http://www.emis.de/cgi-bin/MATH-item?0865.35038
http://www.ams.org/mathscinet-getitem?mr=2002h:31008
http://www.emis.de/cgi-bin/MATH-item?0987.31003
http://www.ams.org/mathscinet-getitem?mr=88f:31001
http://www.emis.de/cgi-bin/MATH-item?0563.31003
http://www.ams.org/mathscinet-getitem?mr=98h:31002
http://www.emis.de/cgi-bin/MATH-item?0903.31002
http://www.ams.org/mathscinet-getitem?mr=44:7280
http://www.emis.de/cgi-bin/MATH-item?0207.13501
http://www.ams.org/mathscinet-getitem?mr=51:8724
http://www.emis.de/cgi-bin/MATH-item?0100.28405

346 Y. MIZUTA AND T. SHIMOMURA

[19] H. Yoshida, A type of uniqueness for the Dirichlet problem on a half-space with con-
tinuous data, Pacific J. Math., 172 (1996), 591-609, MR, 97g:31007, Zbl 0853.31004.

Received July 23, 2002 and revised January 29, 2003.

THE DIVISION OF MATHEMATICAL AND INFORMATION SCIENCES
FACULTY OF INTEGRATED ARTS AND SCIENCES

HIROSHIMA UNIVERSITY

HicAsHI-HirROSHIMA 739-8521

JAPAN

E-mail address: mizuta@mis.hiroshima-u.ac.jp

DEPARTMENT OF MATHEMATICS
GRADUATE SCHOOL OF EDUCATION
HIROSHIMA UNIVERSITY
HicAsHI-HIROSHIMA 739-8524

JAPAN

E-mail address: tshimo@hiroshima-u.ac.jp


http://www.ams.org/mathscinet-getitem?mr=97g:31007
http://www.emis.de/cgi-bin/MATH-item?0853.31004
mailto:mizuta@mis.hiroshima-u.ac.jp
mailto:tshimo@hiroshima-u.ac.jp

