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is the local holomorphic separating function which [we need. Alternatively, there 
is a lo〇al biholomorphio change of dcordinates near p  which renders bQ strongl j
'Convex.

The local holomorphic sesparating function has a lot of applications (see [5] ) a
(1) It is a oritioal step in the Sdlution of the Leyi problem.
(2) It is 铎與鄉taJL in the o々iistruction of integral formulas using the 

•Oauohy-Fantappie machinery*
(3) It provides important information about optimal regularity for the 

^-problem.
(4) It is very closely related to holorndtpliic peaki&g functipfi which is basio

for function algebraic oonsideratioris..- '
• •«. ‘••：’ .， . . . .

During a long time witenlittle is known about weakly pseudoconyex domains^
people wish that smoothly bounded weakly pseudeobnyex domains wbuld be locally
ibiholomorphically equivalent to weakly convex domains. In fact the pullbaok of

where r*(o>) is a defining function for the convex domain, would give a weak local 
holo飾 rpixic separating fimotioia at ©acih point of the *bouiidary. This wotild 
irieari that

> • -

Iu 1973, Kohn and Nirenbergc43 destroyed this optimistic program by proving
• , •.•+.. . . .  , . . .

tfiat the origin'in the boundary 6f the smooth p^eudoftoiiyex dom 

, w) GG^ B e ^ 4r |a |a+ .^ - | 3 |2Rea6< 〇}

has no local holomorpliio separating function. Indeed if h is a holomorphio in ®
neighboAbod of 0 and h(0) =  0, tlien zero?s set of h will penetrate the boundary.

For studying the property of weakly pseudooonyex domains, Kohn1133 first
defined the tftfp〇int of finite type;̂ ：for pointe on tile boundarieig of smoothly bounded

*» . 
pseudoconvex domains in C2 in 1972. Since then there has been a lot of deyelopment
in the study of the domains of finite type (see [1] ) .  . . .

■ FĴ ere are fev  ̂people studying the property of general domains.
In  this paper, we will prove that for a bounded smoothly domain Q tliere is a

new complex structure on it under which Q will looally beoome a strongly convex
■ even though the point on is. not:'汝，挪以尽咖nYex: 水he: vie南v'〇f:'；fehi
original complex structure. We will also prove that there is a ^-holomorphic
fleparating function, wliioh is holomorpHic under the new complex structure fx,. H Q
is a weakly. 'pgjeudoeott^ dom#n> we caa make our jm- sufficiently blose to the
original complex structure. .... 3 "■•■r
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§ 1. Definition
Let a1, •••, z" be a system of complex coordinates in Cn* 〇 C 〇n be a domain with 

smooth boundary. Denote by 0p,8 (i3) the sptwe of (p, q) formiS whioli ia smootli kup
n

to the. boundary. In this paper, we will use to represent the sum 

Now giyea a tensor field fit

li) dzs ® _d_

an, operator 〇",^(；〇)^>0?,9+1(^3) as follow:
d

(i.i>

(1.2)

Let (Jt> satisfy, following three conditions：
( I )  integerability condition, nanctely,
( I I )  d e t(I—M i/) ^=0, where M is the matrix (^J).
(III)

Any function /  satisfying equation
(l.B >

will be called the MH~li6l〇in〇rphic fimetion and any mapping whoî e every 
component satisfies (1.3) the ^-holomorphio mapping. The concepts above are 
proposed by the second，author in [7]. ■
— L e mma  1 .1 . The jx, which satisfies condition (I) (II) (III)  can d&jim a new

cow fie  ：) struciwe.
Proof Because the equations in (1.3) and their conjugates are linearly 

indepecbdent, by Newlander-Nirenberg theor^rn： (see [6] or [2]) ； there is su 
neighborhood-Z7 and a 1 — 1 ^-holomorphio mapping ( / 〇., / n) defiaed on. U〇

It is not difficult to verify that >

dei J =det (J-^M i!f) #det [-裝 ;
. . . .-. . . - - *■ ■ •. - " .. . . -. .. ... ‘ . •.  ̂ ；•••'-；' ■* ： . ；

=V〇 by condition (II) apid det J^ O .then det

Now let Cj n/Given any 7̂ -holbmorphio funcition, we hayfe

It follows from conditibn (II) and det that

备 :
=〇v

>^v C») a new complex v〇〇〇rdlnate sj^tem whioh makes ^
holomorphic. '
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§ 2. Main Result
Theorem  1 (Main theorem). Le t Q=  {r< d}czQ n1be a bounded dom ain w ith  

■ Srrwoth boundary. F o r anyp^bQ,  ItZrlp^O, there is  a n rn  oompleco structure /* smh 

that p  w ill become a strongly psmdQOonvex pmnt under the rmu complex structurei

We w ill give the proof of the main theorem by several steps. At first, w« not® 

the condition (I) is equiyalent with ,

醫 警 鄭 替 - 峨 ，妁 :
r r )w  d?
.'pixpG&^P， we may a辨umep is th e‘〇rj[gin； fmd

■ (pj == lj M (P) Pr
' dz2 VJ,/ 0Kn

Lem m a S. 1. Under the loca lly  coordinate assumption as ahove} we say

'0  0 0 ... 0 
0 0 0

~ozn 〇 Q •- 0
satisfies condition (III)  t and ..d̂  complex o' i$  m

p o s iiiw  constant. v, ^

The proof is easy by Lemma 1；1 . - '••

T M  secorid author has proved in [7] if there exists a oil a bounded smooth 

domain wMch. satisfies (I) (II) (III) (2 .1) • --

脚 ：
m

"d̂ r：
~dJW

+ d"r '
dzl dzs dzl

: (2.1)
； • ' ■ ' ; /'  ̂ ••' • .. ； . . ;. •. .... * . • -

A r ( p W - 〇, . ? : .

where (〇*) is the inverse matrix of ( I —MM) ,  thenpG w ill become & sfcrdngly

pseudooonvex point under the new oornplex structure. Now we will prove that the

in  Lemma, 2.1  w ill satiisfy (2 .1), in  a neighborhood of^?.，We denote by tli®

{•：•} 1̂1 (2.1).
Lem m a 2 . 2 . /x, satisfies condition (2 .1), i.e., /x̂ n (p ) i<̂3> 〇, i i l ap 

where p,djr ( p ) i ^ 0 , V  is  a po H i^ e oonstmt. !， -  ■

. . , P r oof  At point p, (a\ )^ the unit matrix, '

d Z  T  /• ~  \  /- ^  —1 \  f  r \  A /  T

^ u ( p )  — p ^ - ：~  ( 細 0  祿 . - ( 為  r) ( 鄭  >==、 涼 -+ 2 ^ ¾ .
i ■<>  ̂ V

广^ • • ^  '  ■ • .1 * •i f . U i # ，. 、 :邮 ：、

Sw, others.Mi
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^   ------------- --- --------- -----------~ 一 ■丨,-,‘一 ■丨 _、r: __ 丨"

we have

^ ^ - w w m i J r m v ' (2.2>
ff» -y*

Because —~ ~ i s  bounded, there exists 〇i > 0, - ~ ( ^ ^ I ^ e a l ^ l l 2. 
dz3 ■ 8zi dz3 -

We^oan. choose c so that 2〇> 〇!， get 0̂ 20- 0̂ 0, then ^ n ^ ^ e ^ H W 2.

P roo f o f M a in  Theorem, 2.1  Let F = ( f 1, f n) be a 1 — 1 ^-holomorphi©

mapping defined on a neighborhood of p ^ b Q  as in Lemma 1 .1. Then jP(jp) is a

strongly pseudoooavex point by Lemma 1 .1, Lemma 2.1  and Theorem 3 in [7] .

If we notice that the first terra pf.tiie riglit of (2 .2) in the proof of Lemma

2.2  is Leyi form, we can easily obtain

. i s a^wea&ly.^s6udoeonmx point, we m n find  a  new 

6〇mplea> structure which i$  su ffic ien t/ close to the o rig in a l one and p  w ill become a 

strongly pseudoeaavexp, in t . .

§ 3, Ai-Holomorphic Separating Function
By Main Theorem we oaa easily obtaia 

,  ̂ (Jorollary 3. !• Assume the coordinate, /,- and jju as before. Then

Lp(z) = I^d/r^p) -M pi)) (/,-(̂ ) (/»(«) ~Mpk))
is  the locally fi-holomorphie separating function  at p.

By noting tfeat ； a； complex struoture m invariant under biitolomorphio 

transformation, proceeding as in the 0-theory we have

Corollary 3 . 2 . There is  a locally {jb-biholovtorphie change o f coordinates m a r p  

whiGh render bQ strongly conm.̂ .

, . J tew ark 。 we hayQ is looally. Is there new complex struoture which 

can make Q  a global strongly pseudoconvex domain? It is a very interesting： 

pro]?lena.
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