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1. Introduction and results

Let R and R be the set of all real numbers and the set of all positive real numbers, re-
spectively. We denote by R”(n > 2) the n-dimensional Euclidean space. A point in R” is
denoted by P = (X,x,), X = (x1,x2,...,X%,—1). The Euclidean distance of two points P and
Q in R" is denoted by |P — Q|. Also |P — O] with the origin O of R” is simply denoted by
|P|. The boundary and the closure of a set S in R” are denoted by 98 and S, respectively.

We introduce a system of spherical coordinates (r,®), ® = (6;,6,,...,0,_1), in R"
which are related to cartesian coordinates (X,x,) = (x1,%2,...,X,—1,%,) by x, = rcos ;.
For P € R" and R > 0, Let B(P,R) denote the open ball with center at P and radius R in
R". Sg = B(O,R). The unit sphere and the upper half unit sphere in R"(n > 2) are denoted
by S; and S, respectively. For simplicity, a point (1,®) on S; and the set {®;(1,0) € I'}
foraset I, I' C Sy, are often identified with ® and I’, respectively. For two sets A C R
and I' C Sy, the set {(r,®) € R";r € A,(1,8) € T'} in R” is simply denoted by A xI'. In
particular, the half space R, x S{ = {(X,x,) € R%x, > 0} will be denoted by T,. By
Cy(T'), we denote the set R x I' in R” with the domain I" on S;. We call it a cone. Then
T, is a special cone obtained by putting I' = ST. We denote the sets I x I and I x dT" with
an interval on R by C,(I';1) and S,,(I';7). By S, (I';R) we denote C,(T") N Sg. By S, (T") we
denote S, (I'; (0,+o0)) which is dC,(I") — {O}.
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Furthermore, we denote by dog (resp. dSg) the (n— 1)-dimensional volume elements in-
duced by the Euclidean metric on dC,, (") (resp. Sg) and by dw the elements of the Euclidean
volume in R”. Let I C Si, A be the Laplace operator in R” and A* be a Laplace-Beltrami
(spherical part of the Laplace) on the unit sphere. It is known (see, e.g. [7, p. 41]) that

(1.1 A'Q(@®)+A9(®) =0 in T,
0(®) =0 on JT,

has the non-decreasing sequence of positive eigenvalues of (1.1) in the domain I, repeat-
ing accordingly to their multiplicities, and the corresponding eigenfunctions are denoted,
respectively, by A; and ¢;(®), i =1,2,3,.... Especially, we denote the least positive eigen-
value of (1.1) by A; and the normalized positive eigenfunction to A; by ¢(®), [r|@1(0)|?
dsS =1.

To make simplify our consideration in the following, we put a rather strong assumption
on I if n >3, then I is a C>%-domain (0 < & < 1) on S; surrounded by a finite num-
ber of mutually disjoint closed hypersurfaces (e.g. see [4, p. 88-89] for the definition of
C%%-domain). Then ¢; € C>(T') (i =1,2,3,...) and d¢;/dn > 0 on JT (here and below,
d/dn denotes differentiation along the interior normal). Further, there exist three positive
constants ¢y, ¢; and c3 such that

(1.2) Q@) <c1i? (@eTl,i=1,2,3,..)
and
(1.3) > dist(®,9T) < @1 (®) < ¢3dist(©,I) (O €T)

(by modifying Miranda’s method [5, p. 7-8], we can prove this inequality).

The set of sequential eigenfunctions corresponding to the same value of A; in the se-
quence ¢;(®) (i = 1,2,3,...) makes an orthonormal basis for the eigenspace of the eigen-
value A;. Hence for each I C S; there is a sequence {k;} of positive integers such that
ki =1, )ij < lk/url’ ;ij = Mj+1 = )ij+2 =...= A’kj+1—1 and {(pkj7(pk_j+1""7(pkj+1—1} is
an orthonormal basis for the eigenspace of the eigenvalue /lkj (j=1,2,3,...). By L, we
denote the set of all positive integers less than k,, (m = 1,2,3,...). In spite of the fact
I, = @, the summation over i, of a function S(k) of a variable k will be used by promising
Zielkl S(i) =0.

We note that each function

P g(@) (i=1,2,3,...)

is harmonic in G, (T), belongs to the class C?(C,(I")\{0}) and vanishes on S, (T"), where
IRF = —n+2+4/(n—2)2+44 (i=1,2,3,...).

IfT =S/, then X =1, X[ =1 —nand ¢;(®) = (2nw; ')!/?cos 8;, where w, is the surface
area 27"/2(I'(n/2))~" of 8;. In the sequel, for the sake of brevity, we shall write ¢ instead
of ¢y, X+ instead of Nli and y instead of Nf - X

Let G¢,r)(P,Q) (P = (1,0),0 = (t,®) € G,(I')) be the Green function of C,(I"). Then
the ordinary Poisson kernel relative to C,(I") is defined by

d

1 2n ifn=2
Pe,r)(P,Q) = ?%Gc,,(r)(a Q), cn= {

(n—=2)w, ifn>3,
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where Q € S,,(T") and d/dng denotes the differentiation at Q along the inward normal into
Cu(D).
Let F(®) be a function on I'. The integral

[ F@gi@)as:

is denoted by N;(F'), when it exists. For a non-negative integer m and two points P = (r,0) €
Co(I'), @ = (1, @) € Su(I'), we put

7 (PQ) 0 ifO<r <1,
Cn(L)m Ke,mym(PO) if1 <1< oo,

where

(14)  Komm(PO) = Y 2% Ni(Pe,r)((1,0),(2,@)))r™ 15 1 gy(@).
lelkm+l
To obtain the modified Poisson integral representation in a cone, as in [9], we use the fol-

lowing modified kernel function defined by

(1.5) Pe,(r)m(P,Q) = F,(r) (P,Q) = K, 1) (P, Q),

where P € C,(I') and Q € S, (T).

Remark 1.1. Suppose [ =S/, P= (r0) = (X,x,) € T,, and Q = (t,®) = (¥,0) € 9T,
satisfying r < t. Then we have RZ =i(i=1,2,3,...) and

Pr,(P,Q) = 2w, 'x,|P— Q| ™" ifo<t<1,

1.6 Pr w(P,Q) = oon
(1.0 tn(F,Q) {PTn(P,Q) 2w, LY X T TICE (cosm) if 1 <t < oo,

where C;l/ 2() is the Gegenbauer polynomial of degree i and 7 is the angle between M =
(X,0) and N = (Y,0) defined by

(M,N)

g

cosn =
(see [9, Remarks 1, 2 and 3]).

Write
Uer(P) = || PesoynlP.QJu(@)do0,
where u(Q) is a continuous function on dC,(I').
For real numbers 3 > 1, we denote @4 g the class of all measurable functions f(t,®)
(Q=(t,®) = (Y,yn) € C,(I")) satisfying the following inequality

(1.7 / de<oo
n0) 4

and the class %r g, consists of all measurable functions g(¢,®) (Q = (t,®) = (Y,y,) €
S, (T)) satisfying

g, @) de

(18) / .
Sa(I) 1+t"+Nkw]+{B} 2 dn

where [f3] is the integral part of § and B = [B]+ {8}

——dog < oo,
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We will also consider the class of all continuous functions u(z,®) ((z,®) € C,(I")) har-
monic in C,(I") with u™ (1, ®) = max(u(t,®),0) € g ((1,®) € Cy(I)) and u™ (r,®) €
Prp ((t,®@) € S,(I')) is denoted by 6t 5.

Remark 1.2. If we denote I" = ST and ¢ = — 1 in (1.7)—(1.8), by Remark 1.1 we have

Yulf (Y5 ym)| g(Y,0)]
WdQ<°° and /T 1+tn+adY<°°,

which yield that %ST a1 is equivalent to (CH )¢ in the notation of [3].

Tn

Recently, Siegel-Talvila (cf. [8, Corollary 2.1]) proved the following result.

Theorem 1.1. If u is a continuous function on 9T, satisfying

[ g,

T, 1+tn+m

then the function Ur, ,,(P) satisfies
UTmmeC ( n)mCO( )
AUTn-,m = 0 U’l Tn7 UTn,m =u on aT,”

lim " eos™ ! 0,Ur, m(P) = 0.
r—oo P=(r,@)€T;,

Our first aim is to be concerned with the growth property of Uc, r)

Theorem 1.2. If y+ X" —-1>0, y—n+1< R,;H < y—n+2 and u is a continuous
Sunction on dC,(T') satisfying

@
(1.9) / 1Oy < oo
(D)

1417
then the function Uc, 1) ,,(P) satisfies
Uc,mym € CH(Ca(1)) NCY(C,(T)),
AUc,ry;m =0 in Cy(T),  Ug,(rym =u on 9C,(T),

li n=r=1 =1 (@\U, Py 0.
ey O OV (P)

The following Corollary 1.1 generalizes the growth property of Uz, ,, to the conical case.

Corollary 1.1. If u is a continuous function on dC,(I') satisfying

u(r, @)

D14 ™
then

%t
li kni1 " 1(@\U P)=0.
Hw.,P:(]rI,]c}))ec,,(r)r 9" (0) Cn(l")vm( )

By the boundedness of ¢ (®), we immediately obtain

Corollary 1.2. If u is a continuous function on dC,(T) satisfying (1.10), then

1.11 li N m+1 U, 0®)dS; =0.
o [ Wema(Ple(@)as,
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An integral representation of harmonic functions in a half space, due to Deng (see [3]) is
the following

Theorem 1.3. Ifu € ‘Ksraﬂ (a >0), m is an integer such that m < oo < m+1 and Pr,
is defined by (1.6), then the following properties hold:
(D If o« =0, then the integral

/a P, (PQ)u(0)doy

is absolutely convergent, it represents a harmonic function U, (P) in T, and can
be continuously extended to T, such that u(P) = Ur, (P) for P = (r,0) = (X,0) €
dT, and there exists a constant b such that u(P) = bx, + Ur, (P) for P = (r,0) =
(X,x,) € T,

L) If a > 0, then the integral

/ Pr, m(P,Q)u(Q)d oy
T,

is absolutely convergent, it represents a harmonic function Ur, ,,(P) in T,, and can
be continuously extended to T, such that u(P) = Ur, u(P) for P= (r,0) = (X,0) €
9T,

I%im R sup{|x'Uz, w(RP)|: P=(1,0) = (X,x,) €T, } =0

and there exists a harmonic polynomial Qr, ,(P) of degree not greater than m
which vanishes on the boundary 90T, such that u(P) = Ur, u(P) + Qr, m(P) for
P=(r,0)=(X,x,) €T,

As an application of Theorem 1.2, we give the following result, which is a generalization
of Theorem 1.3.

Theorem 1.4. Ifu € 6t g, mis an integer such that N,’; < N’_‘F[B] +{B} < NI_‘::-H and Fc, (1) m
is defined by (1.5), then the following properties hold:
@) If B =1, then the integral

/sn(r) Pe,r),1(P,Q)u(Q)doyg,

is absolutely convergent, it represents a harmonic function Ug, ) o(P) in Cy(T)

and can be continuously extended to C,(T") such that Uc, ) o(P) = u(P) for P =
(r,@) € Sy(I') and there exists a constant ¢ such that u(P) = crg(®) + Uc, ()0 (P)
for P=(r,0) € C,(I).
(D) If B > 1, then
() u(t,®) € Brg ((t,P) € Sy(I)), ie.

(1.12) / Wt D) 99,0 o,
5u(D)

N -2
1+t"+ "wﬁ{ﬁ} on

(ii) The integral

Fe,r)m (P, dog,
5.0 . (0).m (P, Q)u(Q)dog
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is absolutely convergent, it represents a harmonic function Uc, ) ;u(P) in C,(T)
and can be continuously extended to C,(T) such that Uc,r)m(P) = u(P) for
P=(r,0)c S, ().

(iii) There exists a harmonic polynomial h(P) = ):f;”flflAirNr(pi(G) vanishing
continuously on dC,(T') such that u(P) = Ug, ) m(P) +h(P) for P = (r,0) €
Cu(D), where A; (i=1,2,3,... ,kms1 — 1) is a constant.

2. Lemmas

Throughout this paper, Let M denote various constants independent of the variables in ques-
tions, which may be different from line to line.

Lemma 2.1.
@) -
Pe,r)(P.Q) <M 15 (@)
(i)
(resp. Pe,r)(P,Q) < Mrkﬁtxifl(p(@))
for any P = (r,@) € C,(I') and any Q = (¢,®) € S,(T') satisfying 0 <t/r < 4/5
(resp. 0 < r/t <4/5);
(iif)
ACIIPRLIC)
Fe,r)(P.Q) <M pra +M|P—Q\"

forany P = (r,0) € Cy(T') and any Q = (t,®) € S,,(T;(4/5r,5/4r)).

Proof. These immediately follow from [1, Lemma 4 and Remark] and (1.3). 1
Lemma 2.2. [9, Lemma 3]. For a non-negative integer m, we have

N B
|Pe,r) (P, Q) — Kc,(r) m (P, Q)| < M(2r) ottt s

for any P = (r,0) € C,(T") and any Q = (t,®) € S, (T) satisfying 0 < r/t < 1/2, where M
is a constant independent of P, Q and m.

n+1

Lemma 2.3. [9, Lemma 5]. If u is a locally integrable and upper semi-continuous function
on dC,(T). For any fixed P € C,(T'), V(P,Q) (Q € dC,(T)) is a locally integrable function
on dC,(T). Put
W(P,Q) = Fe,r)(P.Q) —V(P,Q) (P€Cy(I),Q € dCy(I)).
Suppose that the following conditions (I) and (Il) are satisfied:

(I) Forany Q' € dC,(T') and any € > 0, there exist a neighborhood B(Q') of Q' in R"
and a number R (0 < R < o) such that

e |, gy WO ll@)idop < &

forany P = (r,0) € C,(T)NB(Q").
(I) Forany Q' € dC,(T) and any number R (0 < R < o0),

(2.2) limsup [V(P,Q)|lu(Q)|dog = 0.
P—Q! . PcC,(T") 7 Sn(T3(0,R))
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Then

limsup W(P,Q)u(Q)dop < u(Q')
P—Q/ ,PC,(T) /Su(T)

forany Q' € dC,(I).

The following Lemma generalizes the Carleman’s formula (referring to the holomorphic
functions in the half space, see [2]) to the subharmonic functions in smooth cones R” (see [6,
Theorem 1]).

Lemma 24. If R > r > 0 and u(t,®) is a subharmonic function on a domain containing
Cu(T5(r,R)), then

1 T
/ (TR \ X RY phudw

& IRARY dy(r)
up t % 2(r
= ——dS —— | =—d d
X/S,,(FR) RI-X" Rt sn(r;(r,R))u(t*z R%> on G +i(r)+ R’
where
B N~ o du
()= /Sn(r;r) fox TR EdS,
and

du Tuep
do(r) = x* —7ds,.
> (r) /Sn(F:r)r (Pan rl X+

Lemma 2.5. [10, Theorem 3.3]. Letm (> 1) be a positive integer and h(r, ®) be a harmonic
function in C,(T') vanishing continuously on dC,(T'). If
_wt
liminfr e / It (r,©)p(©)dS; =0,
r—oo r

then
m+1 1

Z Art(p,

where A; (i=1,2,3,... km+1 — 1) is a constant.

3. Proof of Theorem 1.2

For any fixed P = (r,0) € C,(I"), take a number R satisfying R > max(1,2r). By y—
R,tnﬂ —n+1<0, Lemma 2.2 and (1.9) we have

+

' -XF—ntl
P, P )|dog < M(2 "m+1/ t R ~F t,®)|do,
. s Pt PON@ldog < M2 [ ur.®)]dog
< MpTH / lu(t,®) |1~ 7do
50(T(R.0)) ¢
(3.1) <M <o,

Hence Ug, (r),»(P) is absolutely convergent and finite for any P € C,(I"). Thus Ug, () . (P)
is harmonic on C,(T’).
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Next we prove that limpcc, ) p—o Uc,(r)m(P) = u(Q') for any Q' = (', @) € dC,(T).
Setting V(P,Q) = ECH(F),m (P, Q), which is locally integrable on dC,(I') for any fixed P €
C,(T'). Then we apply Lemma 2.3 to u(Q) and —u(Q).

For any € > 0 and a positive number 8, by (3.1) we can choose a number R, R >
max{1,2(¢'+6)} such that (2.1) holds, where P € C,(I') NB(Q', §). Since limg g/ ¢;(®) =
0 (l = 1,2,3 .. ) as P = (r,@)) — Q/ = (t/,(b/) S Sn(r), limpecn(l")’pHQl KCn(F),m(R Q) = 0,
where Q € S,(I') and Q' € dC, (). Then (2.2) holds.

For € mentioned above, there exists R, > 1 such that

Su(Ti(Re.)) 117

Take any fixed point P = (r,®) € C,(I") such that r > 5/4R,, write
Uc,r)m(P) < Ui(P) +Ua(P) +Us(P) + Us(P) + Us(P) + Us(P) + U7 (P),

where
G(p)= [ B (PO (@),
(P = [ e (PO)(@)ldog.
)= [ s P Q@ dco.
UP)= [ 51y PP B Q@)oo
US()= [ e o PPorm (PO (@) oo
Us(P) = [ R n(P.0) (Q)ldog

and

Uy (P) = P b o
" /n(r;(zr,w))| ¢, (0).m(P, Q)|[u(Q)|dog

We first obtain the following growth estimates by Y+ X+ —1 > 0 and Lemma 2.1 (i)

v:(P) <M (@) | 5 u(r, @)\ dog
2 (T5(1,Re])
(3.2) < Mr*"RZ”“(p(@)/ lu(t,®)|t Ydop < Mr¥ RYN lo(@).
Sn(T3(1,Re])
(3.3) Ui (P) < Mr® ¢(©).
(3.4) Us(P) < Mer' " o(0).
If N;:Hl >y—n+1,theny—n— X" +1<0. By Lemma 2.1 (ii)
Us(P) <M p(0) | " ur, @) ldog
5 (1 f5)
(3.5) < MF" " o(0) / u(t, ®) [t Tdop < Mer’ (@),
52(1{55)
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By Lemma 2.1 (iii), we consider the inequality
Us(P) < Us1(P) +Us2(P),

where
B |u(t, )|
Un(P)=9(0) [\ o T oo
_ |u(t, @)
UaP)=Mro(®) [ 5 e
‘We first have
Uy (P) < Mg(®) /n(r gyl ®)ldon
(3.6) ngW(p(@))/( " m))t“*‘llu(t,q’)\dcgSMM‘"“fp(@J%

which is similar to the estimate of Us(P).
Next, we shall estimate U, (P). Take a sufficiently small positive number & such that

4 5 1
Sn<F <5r4r>>c U B<P,2r),
P=(r,@)eIl(k)

H(k){P(r,@)ECn(F); inf |(1,®)(1,z)|<k,0<r<cx>},
(L,z)edl’

and divide C,(I") into two sets I1(k) and C,(I") —I1(k). If P = (r,0) € C,(T") —I1(k), then
there exists a positive k" such that [P — Q| > k'r for any Q € S, ('), and hence

u(t, @)|
p

where

(3.7) Ugp(P) < M(®) / dog < Mer' " ¢(0),

n(0(5n3r
which is similar to the estimate of U41( ).
We shall consider the case P = (r,@®) € II(k). Now put

mir)={oes,(r:(4:3)) 2 o < p-gl < 2oep) .

where §(P) = infycyc, ) [P — Q|- Since S,(I)N{Q € R": [P— Q| < 5(P)} = @, we have

Up(P)=M Q)
42( ) ; H~ P r(p( )|P—Q‘n [}

where i(P) is a positive integer satisfying 2/")~1§(P) < r/2 < 2{P)§(P). Since r(®) <
MS(P) (P = (r,0) € C,(T)), similar to the estimate of U (P) we obtain

(s, )| (e, )|
Jioy @ = gnice < [, ro@) s doe

<m2-g' (o) /( )t‘*"|u(t,d>)|doQ <Mer" " o' (@),
JH;(P

fori=0,1,2,...,i(P). So
(3.8) Up(P) < Mer’ "ol (@).
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Since in the case m = 0, Ug(P) = 0, we only consider the case Ug(P) for m > 1. From
(1.2) and (1.4), we see

Us(P) <ML Y 257+ 1q;(r),
ielknﬁ»l
where

L= P 1.0),(2.®
ocmax . Fe,n((1,6),(2,2)),

and
al) = | 5 (1, @) |d o
Su(T3[1,2r))
To estimate g;(r), we write

qi(r) < qi(r)+4qi (r),

where
g = [ =5 = (s, @) dog,
Sn(I5[1,Re])
+ R
d0) = o,
By v— N,j —n+2 >0, we have the following estimates

m+1

+ +

_ —xt—
4\ :rxf'/ ¢ Nt b N n+1|u(t,CI>)|dGQ
Sn(T:[1,Re])

1. VX

Xp -1 —X; nt2 R i1 12
< N / ¢ et " (e D) dog < My e TRt T
W(T5[1Re))

q'(r) < Mer? "1,
Thus we can conclude that

qi(r) < Mer?"*1,
which yields
(3.9) Us(P) < Mer?T1,

We obtain by r — N,jmﬂ —n+1<0and Lemma 2.2

+ _xt _
Py < M@)o [ (e, @) dog
Sn(T5(2r,00))
(3.10) < My?H / |u(t,®)|t Ydog < Mer’ "1,
n(:(2r0)

Combining (3.2)—(3.10), we complete the proof of Theorem 1.2.
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4. Proof of Theorem 1.4

To prove (II). We apply the formula (2.3) with R > r=1to u = u™ —u~ in Cy(
where u™ = max{u,0} and u~ = (—u)*.

1 X\ e d>
R == —— | =tdop+di + —
m( )Jr/,,(r;(ue))u (t—*‘ Rx> an TN R

(R)+ / (L) e,
= m-_ u —_— —
2 (T3(1,R)) R dn

utQ
R) = — " dSg,
m(R) x/sn(r;R)le*" K

0 8
d :/ X up— @2odS), db= / 20 Xtugds.
Su(T31) on Su(T31) ®on
Since u € 61 g, we obtain by 1.7

“.1)

where

! / MR e e g
k[ﬁ +{ﬁ} N++l Cp(T3(1,%0)) tVHrN +{B}
ut e
4.2) <2 / P 4oy <,
(1) | +tn+§zk[m+{ﬁ}

From (1.8), we conclude that

- 1 w1 e
¥ 1A wra — —dopdR
/1 R Rig TR} —XF 41 /S,,(F;(I,R))u <t‘“ R%> an 2

1 1 8(p
N (L )2
/,l(r;(hoo)) ' RNZWHﬁ}—N*H tX RX on’ 2

X u" L)

T ———d
T x+1 s, (1) tnﬂz +{B}-2 dn %

X ut e
4.3 <2 —d oo,
@3 - ox+tl1 i) g W [ +B}=2 dn ¢ <

Combining (4.1), (4.2) and (4.3), we obtain

_ 1 1 ¢
o - L dopdR
/1 % 8w /n<r;<17R>>u (” RX) "0

” m R * l 1 ter
</1 %MH% m/<p<m>>”+ <t—*‘_RX>
R ‘B Rk T2 W(T(1,
- | h
+ +-2)dR
o +@—x++1( ! Rx)
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I3 (1,R)),
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Set
B S L R |
TR W (7 — 7z) AR
A(B) = lim —n—X} —{B}-R*t+2 '
t [B]
By the L’hospital’s rule, we have
(X7 —N+)(nix+ FRT-2) if {B} =0,
H(B) = “ip] ki)
oo if (B} #0.

which yields that there exists a positive constant A such that for any r > 1,

/w X7 (1 1>dR> A
i Rx;{ﬁﬁ@mm tX RX —tn+xzw]+{ﬁ}—2

Then

u leX)
A S
SuTi(1) 7+ B2 In %

© 1 1 1 d
. (1 1),
2 (T3(1,00)) roxf + B e \1X RX on

R "B
< oo,

which shows that (1.12) holds. Notice that Nl; < N’j[ﬁ] +{B} < N,;H and condition (1.12)
is stronger than (1.10). So the proofs of (ii) are similar to them in Theorem 1.2. Here we
omit them.

Finally we consider the function u(P) — U, (r),,(P), which is harmonic in C,(I") and
vanishes continuously on dC,(I"). Since

(4.4) 0< (u(P) ~Ug,rym(P)) " <ut(P)+ (Ucyrym)” (P)

for any P € C,(T"). Further, (1.7) gives that

+

4.5) liminfr St / u* (P)p(©)dS) = 0.
r

F—00

From Lemma 2.5, (1.11), (4.4) and (4.5), the conclusion (iii) holds. If u € %11, then u €
‘51—73 for each B > 1, so there exists a constant ¢ such that

u(P) = c1r9(®) +Uc,r),1(P)

forall P € C,(I). Soiif we take ¢ = c1 — [g, 1[1 o)) P, (1) (0, Q)u(Q)d O, we see that u(P) =
cr@(®) +Ug, (r),0(P) holds for all P € C,(T"). Then we complete the proof of Theorem 1.4.
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