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Abstract

Let ©2 be some weakly pseudoconvex domain in C*with C*-boundary, and V be
a one dimensional subvariety in general position in £2. Then for any function fE
H'(V), there exists FE HY(Q) such that F |,=7.

Introduction. Let D be the ellipsoid (real or complex) in C¥, and M be a
subvariety in a neighborhood D of Dwhich intersects 4D transversally. We set M=
MND. In the previous papers ([1], [2]), the author proved that if f€ H?(M), 1<p
< oo, then there exists F& H?(D) satisfying F |»=7, where H"(G) is the Hardy class
on a domain G. In the present paper, we study the above problem for some

pseudoconvex domain 2 which does not possess the real analytic boundary.
Let ¥ C*0,1) be a real function satisfying

(A.
(A.
(A.
(A.

(A.

1) #(0)=0, ¥(1)=2
2) (>0 (0<t=1)
3) U(Ht+ T ()>0 (0<t<])
4) there exists >0 such that &"(¢+)>0 (0<:(<7)
1
—1/2 _
5) [ log &(¢)t "*dt > —co,
For 0< a<%, write T.(t)=2¢ - exp{(—¢t%).

Then ¥, satisfies the above conditions. We set

N—

oD=Z Iz [+ ¥(lav )=1, @=(z: p(2)<0).

Jj=

Let V be a one dimensional subvariety in a neighborhood £2 of 2 which intersects

98 transversally. Suppose that V is written in the following form
V={2€0: h{z)=0,1=/<N-1}
where #h,,

..... , hiv-1 are holomorphic functions in £ satisfying



2 Kenzd ADACHI

MN...... AdhnN3p+0 on VN aQ.
Let V=V NL. Then we have

THEOREM. Let fEHYV). Then there exists a function HE H'(2) such that H(z)
=f(z) for z€ V.

In what follows we shall adopt the convention of denoting by ¢ any positive
constant which does not depend on the relevant parameters in the estimate.

1. Support functions. Now we begin with the following lemma which was
proved by Verdera [5].

1

LEMMA 1. There exists a constant n=n(¥)>0 such that for L= 167

the following
mequality holds
2 2 aw. 2 2
w15+ = 0(1EP-2Re(GE(1E Bo)z ¥ (L 1o P),

Jor &, vEC, |C|<, lvI<y.

Let U be an open neighborhood of @2 in which p is defined. We set
N
Fi%, 2)= 2 96 -2) for (£, HEUXC?

Then we have

LEMMA 2. There exist positive constants 7, ¢ and M, depending only on ¥, such
that
2Re Fi(§,2)Zp(§)—p(2)+c¥(M |-z
Jor (£, 2€UXCY, v |<n,1t—2z <.

PrROOF. From lemma 1, we have
W lan )= B F)22Re(-ZE 1t F)an— 60))+ B(L 18w —2v )

Therefore we obtain
o(2)=p(§)—2Re Fy(§, 2)+(0(z)— p(§)+2Re Fi(§, 2))

20(5)=2Re Flt, D+ 2 |2 1= 3 16
+2Re(-GE( & Dan— ) )+ 2Re S, 5= 2)
+2Re(SE 1 )= 22) )+ WL Lew— 5 D)

—p(§)—2Re Fit, )+ 2 lo= & P+ W(L lav~ ).
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From the conditions (A. 1), (A. 2) and (A, 4), we have for small |z|, |¥l,

3

w(%)é% v (z?) +%w(yz>s c(*+ ¥(¥?).

Therefore we have for some M >0,

N-1
JZ:I 2= & P+ &(Llzv—&n )

2c0( (8 et P Liz—6k)) 2 WM 2= ¢ P

Thus we obtained the required inequality.

We denote by B(z, ») the open ball in C¥ with center z and radius ». For ¢, §>

0, we set

Us={z€ U : p(2)< 8}, Vs={z€ U : |p(2) | < 8},
Ues={(8, 2)E Vax Us: |~z |<¢l,
Z={z:2yv=0}.

By applying the technique of Henkin and Cirka [3], we have the following.

LEMMA 3. There exists €, 8, ¢ >0 depending on ¥, and continuously differentiable

Sfunctions

Q:VsXUs»C,F:Ues—C and G: Ues— C which are holomorphic in z€ Us

for each fixed L= Vs, such that

(a)
(b)
(c)

(d)
(e)

O=FG in U.s
F(&,0)=0,1G |>c in Ues, |@|>c in (ViX Us)/ Ues
For some M >0, the following inequality holds
2Re F(§, 2)20(8)—0(2)+c¥(M |E—2F),(§, 2)E U
d:F (¢, z) ls===dp(2)
the function @ can be written in the form

02, 2= 25— 2)PAE, 2

where P{1<j< N) are continuously differentiable in VsX Us, holomorphic in z& U, for
each fixed £E V.

Proofr. For a>0, define

We={¢: 1S 16l -11<altu<a}.

We choose @ so small that Wo.C U and 2a< 5. Let £*<0D/Z. From the condition
(A. 3), ¢* is a strongly pseudoconvex boundary point of £. Then there exists a

biholomorphic mapping ¢ of some neighborhood Sz of {* onto some neighborhood W;-
of 0 such that p(W)=p(¢"'(W)) is strictly convex in W.. From the Taylor expan-
sion, there exist constants é*>0 and #*> 0 such that
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2Rel,§lvlg—puj:—(w’)(wf— wi) Z pew’)— pe(w) + 7* |w' —w [
if lwl< &, lw—w |<é&.
Since the mapping ¢ is a diffeomorphism, there exist ¢, z such that
2Re 2190 ($(E))(#(5)— $) 2 o(§)— o)+ r* |5~ 2
if|e—C¢*|<e* and [E—2z|<e*.
We set
Felt, 2)= 2254 ($( )~ $:(2)).

Then we obtain

oF _adp
U T M PALY

and
2Re F(§, 2)Z20(8)—p0(2)+7*[{—2z | for [§—C*|<e* |E—z]| <e*
We select points &, ..., {F on 022 |Z in such a way that the balls B(¢F, F), i=1,
2, ..., D, cover 92 |Wa. Let the infinitely differentiable functions A,, 7=1, ..., p, form a
partition of unity in a neighborhood E of 082 | W., where supp A.CB(&Z¥, ¥). We set

Fi(&, 2)= £ A9 Flt, 2) for LEE, |£~2]<2¢'=minet.

We set €= min (e’, —g—) Then for ¢€E,|¢—2]<2¢, we have

2Re F\(¢,2)z0(5)—o(2)+7E—2zI%
where yzgllisr},'y,-*. We choose §>0 so small that Vs|W.CE. Let xC~(C") be a

function, with support contained in Wa., which is identically 1 on W..

We set

F(&, 2)=x(O)Fy(¢, 2) +(1— () F(E, 2) for (§, 2)E Ue.s.

Then we have for £E W,, | —2z (< 2¢,

2Re F(¢,2)=2Re F(¢, 2)20(8)—o(2)+c¥(M |E—2z ).

For (€ Vs |Wa, |E—2]|<2e. we have

2Re F(§, 2)Z x()(0(8)— po(2)+c¥(M 1§ —2 )+ A= 2(E))(0(§) — p(2) +
clt—zP)zp(8)—p(2)+c¥T(M |E—2z ).

Thus we obtain (¢). Further, using the equality (1),

ch( g, Z) |§=z=3»0.

If we choose & >0 sufficiently small, we have from (c), Re F({, 2)>0 for £V, 2
EUs, and e< [£—2z|<2¢e. Let € C>(C") be such that supp #C B(0, 2¢), u(z)=1 for
|z|<e. We define for (&, 2)& Vax Us,

(e 2= { 0:((log F)x(§—2)) (2€ supp grad:x(¢—2))
’ 0 (z¢ supp grad.x(¢&—z))

By L %.n(Us), we denote the Hilbert space of closed differential forms of type (0,

1) with coefficients belonging to LXUs). Since I'(¢, z2)€ C( Vs, L%.,(Us)), and Us is
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pseudoconvex, from the Oka-Hormander theorem there exists the function C(¢, z)&
CY( Vs, L Us)) with the property 3.C(¢, 2)=I(¢, z). We set
ot Z)z{F(§,2)exp(—C(§,2)) (¢, 2)E Ue.»)
’ exp (log F - x(£—2)— C(¢, 2)) (¢, 2)€ VeX Us |Ue,s)
Then we have 7.0(¢, z2)=0. Thus we proved that
@(Ey Z)E Cl( Vs, O(Ua))
We set
A, z, w)=0(§, 2)— O(§, w).
Then A(¢, z, w) satisfies
A(L, 2, w)E C(Vs, O(UsX Us)) and A(¢, z, 2)=0.
By Hefer’s theorem, taking account of the pseudoconvexity of £, there exist
functions QA ¢, z, w)e C'( Vs, O(Us X Us)) such that

A8, 2, w)=?ZJlQi(C, 2z, w)(wi— ).
Therefore we have

05, A=A, 2, )= 2, 2, O(wi— ).
If we set P&, 2)=Q(¢, z, &), we obtain (e).

2. Proof of the theorem. For €>0, we set
Q.={z€0: p(2)< &}.
Let f* be the the boundary value of fEH' (V). Then f*LY(9V). Then by
Hatziafratis [3], we have

LEMMA 4. For f€HNV), z&V, we have the formula
()= [ FHOK(E, )
where K(Z, z) is written in the following form

_ & _Yalt, 2)d
K(C: Z)_E_IKI'({, Z)délz—;l Q)(C, Z) s

a&, z) being smooth on VsX Us, holomorphic in 2€ Us.

For z€ 8, we set

H(2)= [ FHOK(E, 2.

Then H is holomorphic in £ and satifies H |y =7. Let 2€3dV. We set

B=B(2,3). B=B(2.2) and A2)= [,/ (OK( 2)

It is sufficient to show that &€ H'(Q). Let dS. be the surface element on 6Q2.. By

Fubini’s theorem, we have

Lo A@as@ss [ ([ K5 21d54) )do(o).

J=1J3VNB
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Now we estimate

_ dS«(2)
1O JonsTOGE 2T

There are 8, ¢ >0 such that for each z sufficiently’ close to 0%, one can find a
smooth (of class C') change of coordinates T({)=(T ({), ..., Tw({)) satisfying

(i) T(&=0({)—p(2)+ilm F(¢, 2)
(i) TAE=¢&—2 (j=2, ---,N)
(i) c'e—zI= T |=clt—2z] ((EB(z, &)).

We set

h=0(8)—o(2), b=1Im F(¢, 2), t=(T, ..., Tw).
Then we have

db ... dbn
10sc | erTarihir e

Now we introduce spherical polar coordinates
L=rv cos a, r =t + t§+ tH)"*
Then we obtain

< (" r®sin @
1= & [ [ty s cova e
c 1 dg < 1
sef o[ s =) ey

! 1 1
§c£ log—w(t)t zdt < oo,

Thus we have

Sgpﬁme |H(2) |dSe(z) <o,

which completes the proof of the theorem.
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