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Pscu.d-oconve:t dornai,ns on_ ooiapl_ox spoces uri,.lh l irrguJ-rr.:::i..1i_ c g

( ' .
J t. _LitTuo cl.r).c i,'1on

This shori note dcfl ls !Ti r  pocur).oconvex clonai-ng (nnri  raore

general-1) '  l -ocal1-;J h;, lrerconve>: clornains) on conp.Lcz spaccs rr i t i :

singulari t ies, e,. ;pecial l- i '  on Stei-n spaces or rar:r i f  : i .ed cove:: ing,s

of 0n"Iro::  st: :ongly pseu-rloconvez donaj-ns -bhe resr-t l ts a.re ! .rel1
' r - l

knovrn 113J , ' i lso for Ste: i .n : ianifo-1_r1,.;  stronger: resul. i ;s ( for

1oca1Iy  S ' i ;e i '  open subse 'Ls)  ha .ve  beer r  p rovad by  Docqr - r . ie r  anr l

t i ) 'auert L4 .:L'he j_r proof is in fac.b a reCrrc,cion of the pi:oblen

to Oi;ats 'cheoren 
l l l ]  fry i i r l ieclCing t ire given ::ranj-fo1d. , ' ;  in ,ClT

ancl Lhcn sholr i :rg th:rt  t)rere is a ne:Lghbourr,o o cl u of x ancl n

holorrorphic r.otrac-t ion r:U+,{. ' lJhen . i  is s:. .n;;* la::  sucir a re_

trec-i ; ion r loe s not e:: ist [6] . , lno'Lirer cl i f f iculty in -the case

of  s i r r3u la r  S tc - : in  spaces  is  ,che  lac i r  o j i  a  ' rgooC c l i s tance

(' ; i i th certa j-r convexity propert ies ) to ,chc bor,rni lery of a

S t e : L n  o p c n  s : r b s c t  D c ; i  [ I f l .

l1 'e sta'ue 'nc.,, . i  our resul.ts :

Thcoren 1. 1,o'b l{  be a ccr; ip1e:r spi}ce, D(Cl a : ,elat ivei, ; .  col-xi_)act

open subset ghic]:  i ,s 1oca1ly hypercon,re:r a-nrl  as s;ul;re 'bhat . t l iere

erists .r continucus s'c::ongly phir isubhart:rolt i  c function i-n a

ne igir 'bourho o cl o:f l  5. lhen D is Ste in.

As  a  d i rec t  cousequeuce , . . re  ob .ba in  :

coro l ] -a ry  1 .  le t  , . i  be  a  l i - conp le  te  space and Dccr i  eL  re la t i . ve iy

cor.1o[rct opcn su.bse L l ,rhich is loeci ly h;rp erc orrve:r.  ' lhen 1) is

Stein. l .n part iculal:  i ln:/  poen.l .rc,on,rc;,- r lotrein )C(X is: S.tein.



Corol. lary. 2, Let . .o..  be a S' loi.n spacc and Dci i  arn open subset

whic]r : i_s 1oca1"Ly hlrpe::cor:ve:r.  fhe ir  D , i-s l l  i ic in. Tu par'r ; icul,at:

any p r, i  euclo corrvex dontin Dcj i  is I j 'Lcj-n"

T, '1en i  j .s a i i ,r ;c j . tr  s;oacc t ire zrbovc cor.ol l i r l 'y co.:r bc st:rcrr,1' l , l tcrrccl

a s . io1.Lot 'rc

Theorcir 2. let -r '  be a Stei ir  space a.nr). DcIi  a ]-ocrl1ly S' l 'ein

" opon subset.. ,nrssurne 'Lha. b D is 1ocal ly h, 'percotlvex at aD05ir:1,1(){) .

_  Then D j -s  a .  S te in  sPe.oe"

'Il 
cr:tarlt I "

a) The prol:J-elt  t ' rhc'uhe r pseudoco:l l 'ex clo:; ia.:Lns on Stein spaces

are Lhcirsalves S Lein ttas ra:Ll:ccl by Jiarasi: :rhe,n [f  Z-]

b) Co-roJ.3,a::y 1 . for pseucioco]-rvex do;:rains vas provccl in f  [ : l  ,Theo:rc:. t  2)

uncl.er the a.d.ci i t  ione.l  a.ssu:;tpt ion that D has a globerl ly Ce:f i-ncd

boundcry .

c ) /r  strot:11er ve::slon of theoiert 1 is pL:ovetl  in [+l for co::ple>:

nan i f  o1gs .  f  n  th is  case ' che  conc l . i t ion  ' tD  is  loca l l y  hyperconverxr r

r r tay  be  : rcp laceC b) '  the  *er .ker  assu : rp t ion  r 'D  i r  loca l - l y  S te i -n"  "

d) l i  l ' reaker result than 'uireoretl  2 j-s proved :", ' ,  (  [r ]  ,0oroi lary 2 ) .

I iane1...1 i t  : ' -s c.s sutaecl.  ' i ;hat D is s'c::onp1Iy pseud'oconve: r: 'b ?DflSing(l i)  "

12 " .l'}rel, in j.ns,r:i e s

. lrJ- 1 co;ip-Le:i  sp€Icesr co;rsi-t ie i 'cd olre supposecl red.u'cecl and

countab lc  a t  in f in  i -  tY

A Stcj-n spacc , ' i  is car11ed. iryperconve-'x [ fA] i f  there exlsts

a cont: iuu-ous plu:r i  srtbha::t loni r:  e:heustion function f :X->(* ' :"ro)

( the er,rp-by set is consi<lercd i-ryperconvex ).
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D:anples of hYPerconvex spa.cc s .

1 ,e t  Dc5n be a Ste in  open.set .Each of  the fo l lowing condi t ions

are sufficient for the. hyperconvexlty of D :

a) D is bounded ancl conve" [re]

b)  D is  bounded rnd has c2 boundaryfz ]  o t  c l  tounoo"v[ r !

e) D is a bounded R.einhardt donaln containing the origin[5]

d) D is a tube Fhose base Re(D)c[tn j-s b6unded and 
"on'tex[5]

0ther  exanp1es can be found ln  (  [5 ] ,  FB]) . In  fact , for  bounded
F ' 1

domaj-ns of 0n,the hypercouvexity is a locaL property l-1! '

To get exanples of hyperconvex spaces in the singula'r case

one l lay take subspaces or f inite rnorphisrns into tho nonsinflular

o n e s g l v e n a b o v e . r n p a r t i c u l a r a n y r e l a t i v e } y c o n p a c t a n a l y t i c

polyhedron in a Stein space Ls hyperconvex and any l i tein space

can be e:rhausted Hith hyperconv€x open sets.

D e f l n i t i o n l . t r e t X b e a c o n p l e x s p a c e . , D c r a n o ' e n s u b s e t a n d

Ac?D any subset.Ye say that D is 1ocal1y hyperconvex at A if

for any xo€A there exists an open neighbourhootl U ol xo such

that uflD is hyperconvex.l lhen A=aD D is',called 1oca11i' hyperconvcx.

De f i n i t i on  2  (E ] , [ r z ] , p f ] )  l e t  X  be  a  conp ]ex  space  and  Dc ) i

an open subset .D is  ca l led pseudoconvex i f  for  any xo€?D there

exists an open nei-ghbourhood u of xo and a continuous plurisub-

narnonic  funct ion g:U+[ t  sucn that  UnD={xeUl f (x)<o} .

It is clear fronr the above definit ions that any pseudoconvex

donain is  1oca11Y hYPerconvex.

The proof of theorer.n 1 r:el ies on a patching technique developecl

by LI.?eternel1 i-n [fe] {"u" arso [rf] ) rvhich allot ' ts us to prod'uce

a con.i; inuous stror.r111y p1u::isubl-rarltonj. c exhaustion function 9: D-+[1'

To obtain t ire s'Leirress of l l  we involie the follor'r ing result of
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Theorem 3. T',et D be a conpLex spe'ce a'nd. as''!ll le that 'l;l'to::e

' e::is*s a oon.binuous strongly plrrrir:u.bharntonic ex]raus.bion

fu-ncti.on f:D->lR ' Then D is a S-bein spr;ce'

lor the proof of i ;heorent 2 v"e shall- nee<1 ' 'che follolr ing

t t r o  r e s u l t s :

l lheorem + t [r l  ,Theoren z[ ) ].,e-L X be e- S'bein space ancl )cx

a l-oca11y S'Lein opeir subse'l ' Issur:re 
' i :hat there is all opcl1

ueighbourhoor l  U of  aD0SinC(X)  such thr l t  lnu is  a  Ste i r l  s ] racb"

'Jhen D l tse l f  is  a  Ste in  space '

Theoren S (  F4] ,Theoren 
2 )  '  T- ' ,e t  X be o '  Ste in  space""c l i  a

c lose i l  analy t ic  subset  anc l  V an opcn nc ighbourhood of  l "

Then there cxj-sts a continuour: plurisub)rarnonic function

p r ) i-)R such that 
" 'c{Pco}cV 

'

T-,et us reca1l al so ' lhe foJ-lotr ing :

Def in i t io i r  3 .

any xo€ ii -Lhere

that xo is an

Theoren l  6 .

I(- c onPl e'te

fun  c  t  iou .

A contPl.ex sPace

is a holo;rorPhic

iso l ,a ' leC Po: -n t  o f

is cs. l led i i -cor:P1e' i ;e i f  for

irap f : ,{--)CP,P=1:(xo) such

i - l  1 r1 r ,o )  )  .

I t  is ki lot ' ;n [9] 
' that a co:rplez space o:f pu-re dir lensi-on n

is 1(-coi:rplete i f f  i  can be real is;erl  as a rarl i f ied t lor;rain

over  Cn,bu t  v re  sha l1  no t  need th is  r :csu l t '

fn ( [rl 'J,ersla 5 ) it ltas Provccl :

Eve rY

,9paca

rela'cively col ipacl;  open subset of a

,{ caries a C@ stroni ' j l 'y plurisulrharnonic
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6 l .  P loo{ i  o : l  the  main  resu l ts
) -

In -Lhe 1:roof o:[  t ]reo::en 1the e: ' : is 'bence o:l  sorne speciai

convex inc:r:e a.sing furnctions on (*o,o ) r ' ' r i l l  p1,ay an i-nportant

r o l e .  S o  t r c  s t a t e  :

l ,elu:ra 1' let (a )-- " '  
be a s tr ict ly increasi-ng sequence-  ' - n ' l ] e  t ; l

of nega'Live real nur:rbbrs such that arr-) o '  Then 'Lhere e:; ists

.r.  a funct:Lo1 T: (-a-,o )--> t l  r ' r i th the fol]otr: ing propert- ies :

1) t  is continuous, inc::easi 'ng at ld convex

z )  t > , o

3) l ' in 'c ( x) = ""X ? o

4) '  t (a '  r : - ) - t (a ' , . )<1  
fo r  every  ne [T

.  l roo f

. \Te r}ef ine t 'co be l inear on cach interval ["r.  '  orr*f l  and

to  va t r i sh  i rJen t ica l l y  nea l r  -co  .  [he  pre  c ise  < ie f  in i t ion  is  as

f ol.l o'.'rs ;

[n-t{ i+...-*)- f i  ir a, '<x<a,'*.
l - 'r(x)= 1
(  o  i f  x<at

?roper l ; ies  1 ) ,2 )  p .nc l  4 )  fo l lov  eas i l y  f ron  t ] . re  r le r in : i  t ion

of t  so i 'L rena j"ns to veri f ; '  3 ) " Since t is increasing i t

suff icas to shot 'r  'Lhat t(ar,)->oo.i ioui t(ar-r+p)- qs'n)=

&..- d,.*r, , drrr.p-r - dntp ,, bifuF. Irencc jor a {.l.iven n- j : E ; - ' F . .  
"  

f  - - - d - , \ * f - l  -  ( n "  t  r l v r r \ / v

t( ar.,.,-o ) - r( arr))i- i f  p is suf - i i-cientl i '  larce (rlepcn<1i.ng on n) '

It f ollorrs 'Lhc. L t( arr)+ "o t'ihich pl'oves the l en:ria '
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l enrnsr .  2 .  le t  :F r  r . . .  r f r r  ( - "o ,  o ) -n  ( - * ro )  be  inc reasr ing

func t io r rs  such t l :n t  fo r  a r :L ; '  la11 , . . . ,n }  fU i r ,g  f - r (z )=o .
---\o.'rytLry.

l lhen there exis'bs a c on L inuo uMirrc rea.s j-ng func' l ; ion

T . : ( - * r o ) + F  s u c h  t h a ' L  :

a )  l j n r  r ( x ) = a o
x't0

b )  T . i o - T o f * .  i s  b o u n r l c d f o r  a n ;  i , j e { I , . " " , " }
. L J

l roo f

I rom t i re  assur ; rp t ion  r '  l i r r i  f i ( x )=o  fo r  an ; ,  .1€{1 , . . .  on}  , ,

i t  fol lotrg that 'chere exists an j-ncreas j .nt seql ience Fo lrr. f t

o f  ncgat ivo  rec l  nu , - . r l te rs ,  dy9  o  such tha t  :

( * )  n a : { f , ( d > ) , , .  " , f , . , ( o , ,  ) )  <  n i " { : r ( q . , , r } ) , . . . , r r . ( o < u * , ) }

.  for any !e t i , l .

. f ^ I
Tf  t re  sc t  e1  =n  j .n { f  

r  
(d r  )  ,  .  .  .  ,  fn (d ,  ) ]  : :o r  odd D enc l

f  ̂  , .  .  .  )
a l = : : . o : : t f r ( d r ) , . , . , f r r ( 4 r ' ) l  f o r  c v c n  /  t i t e n  a r < . . . a , r ( o r * 1 ( . . , ( o

a n d  a ,  + o .

T l r ,  
- l  

/ , - - . '  - !  { . ' n a r a  i . :  a  C O : f  
r C i ; f , . 1 O U S  

C O : t V C - .  i n n r o . r . r i r r -  f r r n ^ . 1 . . i_  * i  a l  c o : r L l j l . l . o u i j  c o : t v c _ .  ,  _ . . . . -  
" . " o n

T t  ( - o , o ) JR  , t > , o , l I 1  t  ( z )=o "  enc t  t ( a ' * r ) - t ( a , , k1  r ' o r  any  ) 6 i l .

' i r n  n r . n r r a  l  a n m n  D  j t  : l e n a i l S  t O  V e : l . i f y  t h a t  ? o  f _ , * T o 1 .  i n
J- .)

bounder l  .S ince  t  l s  L ,ounded.  be low ( t2o)  i t  su f f i ces  to

c l . re  c l i  tha t  t ( f  
, ( : : )  ) - t ( f  

J  
( : i )  )  i s  boundec l .  f  o r  xco  su i f i c ien ' t1y

c lose  to  o . I f  (21<r " (q2 t r . r - ,  -Lhen ary_r< : r in { t r (x )  ,  f  ,  t " ) }  <
. ^  .  \  ^  . ln n > ; { f , ( x ) , f ,  ( : : ) - < r r U  

1 2 , h e r c e  f  ( f i ( i { )  ) - t ( f j  ( x )  ) < : , ' ; : h i c ) r

proves 1e;: l :a 2 "

Lemra 3. ] . ,e'L Y be a conplex sDacc lrhich carr lcs a continrrous

stron,31y plurisubharnonic func't ion arrd 1et )ccY be a

rela' i ; ive11' conpoct opcn sub:;e'b.. \ssune t)rat thsas qt i ; , ,  f ,
K

open su.bse'i;,.: of Y ,r\rcc3rcc6, i€ {}, " . , , }cJ, Dc\),Ai nnd

continuons pluri subhil::t,ronic e:thans'biou f uirc t: i ,oirs fr: Cr0l-,R



*7"

such tha't

i , J e { 1 , " "

'Pi lornornD

" , k ) .The : r  I

*  f i l r r rnr rnn
i s  a  $ ' L e i , n .  s D o c e ,

?roo f

ir,l borrndod. for any

The proof is obtained' b} '  s *t i-* ' ' t  nod i f  ica l ; ion of Lhe

argu; len 'Ls  g iven by  l : t .?e torne l1  in  t [ fe l  , le tma 1o ) " Io r '

the sake of conpleteness , ire shal- l  indicate the no,f i f icat ions

t o be d.one .

p - :  19 . ;  )P . i - r - f i  on  D- .  i f
- o

eot uln* =i'1ft""rtp,inf1'1 herce

late picf,(v) r 'r i tn'olro,uunn nic l.  c.na nl. lo.=r'r 're

define the functions pi€Cf,(l) in the fo]1o!'/tng vay : for

each i the func'bionu 9j- '?t je  t r ,  ,  .  .  ,kJ a: :e bounded ou

?B{nA{nD ,so 1tc  can choosie & sL1I l : l -c l -enr l l /  l - t l l  a ' ;e  c t . , , l lu  L i t r r

,  u  r  -  .  / r  I  - .
1r)o l r i th Xtni>91-9i  or  ?Br0rtOD. ' , , re sot  p l= i ip i " r l ince

1rc can choo s e c , r r f  { ' i  n ' i  n r r ' 1 :  l . r large cons'tant

p, . .o on !3l r ' re hn.vc :- J  , )

( { - )  P i+g i  >P ;+9 i on 0n jnjrin D

le,c novr t f  be a con.LiDuous str:ongly plurisubha:rnton:L c func'cion

on Y and 1et 1r)o be a su.f f icien.l , ly largc cons.tant guc]r ,cha"t

/rgr-p., is stronSly plurisubharnonic f  or an;; ie[,  " ' ,L] '

\ l e  se ' r ;  f  = {1r . . . , k ]  anc l  fo r  xeD t ' re  de f ine  I ( r ' ) c I  by
- 1

I (x)- l ie r f  xelr ]  . rr  >:€D tre se'b u(x)=;r1-xl l i (x) r- f r . ( : r)J ' } /e shorv

that Y=.icl+u is a conti-nuous strongly-plurisubhari:rot: i-c

exhatr_r-,g t j.on f.'unction on D" It is clear tha-L f is an exhaus',;j-on

func 'u ion bccauso ?1 are exhaust ion funct ioDs on CrODohence i t

renains to verj-fy theit t is a con L j-nuous strongly pluri*

subharr : ro t r ic  f  u i rc t io l  on l ) . lc ' r ;  xo€ D and sc 'b  Tt  (xo )  ={ : te  I l  : :oc  a l  'J

Choose a ne:i ghbor,rrho o cl D*c D c.0 zo such 'chri'u D*n Bt=.d

i f  i + I ( xo )u I ' ( xo )  a r r r )  l e t  i oe  I ( xo )  t r i t h  xoeA to .Fo r  each

je l '  (xo )  i t  f  o l lows f  ron (x)  : t l ra  b

O*o. nro is chosen sr,lal l  enough.Ve
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r'Jho\1r:t 
"ha'b 

tj/

I

. i  d  6  ^ ^ h +  - i  r ^ r 1 ^ 1 1 . rl ( 1

\ '\n :11;5'j1rqr'Pr.t"9r! trhich
I  xo  - - " ' '

s'Lrongly p1u.r i subira, rl ironi c

and Lhc Prc,o.f of .Lc; ' t i ; rr  J

T b e o r e l l ] . l e t X b e a c o m p l - e x s p a c e a n d D c c i a r e l r r t i v e l y

conpact open subse - 'c I ' r i r ichis 1ocal ly hypc:. 'con.vcx aird as stLi,re

that there exis.Ls a conti t tuous s 1,roir5-|. ; ,  p1u.r i  sr-rb}rarl :rolr i  c

funci ion in o. nei3hbourhood. o:f  I .  The rr 1) is Stein'

Proo f

let Y be a nei.girbourhood ojl 5 and cg a con'cinuous ''; 'ti:o t'ti11;'

plurl  subhartroni c functiorr on -f .Choose open su' lr iets l ' iccBicc-C ic-Y

i e { t , . . . , k }  s u . c h  t h a t
Ir,

1 )  D c V . ' o
. i : t - l

2 )  f o r :  any  j - e  
[ r , . . . , r , ]

sub i r : r r t ron ic  e : rhaust ion fu : rc t ion vr :CrO)-+ ( -a ,  o) '

I f o r  eve : : y  i , 5e  { t , . . . , k J  such  t ha - t  S i 0 l l j n ) l d  r t e  c l e f i ' e  t he

func t j . on  I r r :  ( *+ , ,  o ) *> ( -@,o )  l y  l r r ( : : ) = i : : f { v r ( z ) l  z c - l l . , n3 r f l )  v ,  ( z )> r : - l

n. are inc:rcasi-t.tg functj-orrs a.na 11i;1 Et,(x)=o because vt

are exhaust ion fu t - lc ' r ; ions. le  'L  h :  ( - - ,o) -+( -o ' ro)  l "e  the

irierit i ty nap.l lot ' t  rre use l- anna 2 for the finite sei of

func L ions J l f  
r ' } . j  anc l  t te  5e t  e  con ' ; inuous increas i rg

function t: (-c", o )->t' i- such the.t :

1)  J-  i rn  t (x) -  eo
X - ? o

2)  'c  - t "n i  j  is  boundecl  for

l in3 jn  r r l "

se.L.i ln3 f i=t"v. r,r e gct continLror"rs plr,u:isu i: irarinoni c exlio.ustion

fur rc t ions on Cr0D. l ioreover , i f  ze 13rnSr0D l i t  
r (vr - (2 , )  

) ' ' v  
r (z)  

,

t he re l l o re  Y i ( z , ) * 9 . ( z ) ( ( t * t ' : t ' 3 ) ( v t ( z ) ) " i i r o l r  l e r r r na  3  D  i s

func'L: i-or:,R}r theoret:r J D is S-'oe:Ln

is c ot,tp 1e'c e

r r . ^ - ^  ^ \ . - i  - + -  -  a n r r ' l  i r r r r n r r <  : _ r l  r r r ' i  -
LI IL r -L  U \ . i r ! ! ^J

a n y  i ,  i € 1 1  , . . . , k l n i ' ; h
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l'rte give ]:rov/ sofie :Lrmedi.a'te
' l f r r  . 1 : l r on r .n t : r  (  , , , o  t a l " r - r , " ,  . t , 1 . -  l -  on , r
", ,  !r  r .r  u (1r r. /

o:[ a I i*coi iu]1.e'be spuce carr l ' -es

function. Tire refo:r:e wc obtai: :r  I

r r ^ . - ^ - r - r  ̂- - , -  r  r  ^ . r  v '  h . :  I  T i * c . n , : n - l  o t o  s n a g g  a . n d  D C C I  Av \ / . r . l r - L - I ( L r J  - r - .  c !  r ! - v v . , , t / . _ u  v v  , r 1 l ,

r a . l  n t ' i r r o  l \ '  ^ . - r ' \ . n t  n r r n n  c r r r h e n  i :  r - r ' ! r i  r ' h  i c  
- l  

n n n ' 1  
' l r r  

h r r n n r - n n n . ' ,_ - J  f  _ * . . _ , . . , : x .

- tncn  lJ  i s  $  bcr -n , In  p r i t i cu la r  any  p i  c r - t r l .o  c  onvez  do : )3 in  DccX

is  S 'u  e in  ,

\ /hen X j .c a Sioin cpaca blr an c): i i rrurj 'Lion argrrrren'b \-rc f ;at,

r , ^ 1 . ^  |  '  ̂ r r '  . )  r  ̂ ' r -  I  l ) e  A  S . l e i f l  S D O C e  a ) . ( , .  l l a r  a r r  n n a r .  r . r r r l r s . : e . i ;( l . l l \ J l ' l g t l ' , 1 { . / i J \

11)1 .1c1 .1  :L t i  J .oca111 '  hype: ' conve: ; "  T i l cn  D i t  S  Le in . In  par 'u icuL .a : :

any  pseudoconvex  d .ona in  DcX i ,s  S  te ln .

thcorer . r  f .  is  conplete,

CoroJ . la ry  2  i s  a  i ra rL .Lcu la r
'  t--1 Inl f i  zl  tp r o D ] c l t  (  f l c e  L . L l  , L . J ' u - ' r /  ,

lev: i .  l l rob.l .eri  Trct X be a S beirr

S t c i n  o p o r  s u . b s o t . l s  D  i t s c l . f  e

\7e shorr l ;ha'r:  this i .s ihc crr.se

Itypct:convc:.:  n'c ?D0S j.nC(,. )  ,  nn;.rcl ;y

con i leqr icnccs  o f  'Lhcorem 1 .

r . r : 1  r . ,  J ' i  r r n  I r r  nn rn r r c i  n  l :  nnn "n  c r r J r . : , n  l :

-.>4a C* s Lr. 'on3ly pl.ur j-sr ibl lalr ron:lc

cas  e '1:ha - l 'n] 1 nrr i  rr  rr nlrr.r ' r

spaoe and Dc"lf  a local ly

Ste in  spa.ce  ?

at . l -ca.st I ' r i1en D is 1oca11y

\re pr:oYe :

o f

Theoren 2. .Le'h , ' i  be a Ste in spc"ce o.:rd Dc)i a locelIy S.Lei l :r

open sl1bse'b.hssu;re that D is 1ocal ly hl.percoirve: a.t  ?Dnii lng(; i)  "
T i ren  D is  a  S 'be in  space.

Proof

Ior each xe Si i ia(I i)  nc chooso a hypo::convcx .ne i l .h bourh oo cl

V cc-r o r r- orrnlr +r..rr;  V_.nD is hypcrcorrvcx. i , ,hcrr V= \,  V* is 1].n.,. 
,_ x cs,ny{XJ.,.

opc:l  l lc i  i lhbou-rjroo cl.  o,f  Si.ng(, l)  and by theorcrir  !  ' lhere is a

col l t i l luouu p lurirrrb)r ' .r-r: :roni c fnnc-Lion p oir X such l , l rat :11.,{n<oJ
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col)1;oi.ns Sirr3( ,r) a.nri  E.V " ' l /e srhoi l i ; t :rr 'L I ;0D is local-1y

hyperconrrcx.IncleerJ.,f  or or '} ; i  
"oe 

ff i . l lcr, /  ' i ;here ex:i-sis xei i ing(l i)

r .r i  Lh xoe\r*. On i .Lrc otJ:.c::  hatr, l .  Vzn:l inJ,:(\ ' i i r : lJ)n(V/nl) trh: i-clr i r

hgrercor.ve: a$ a.n iute::sectl .on o: i i  ;Lso hype:t:conirel:  open

subse-Ls " Thercfore 3nD is loca11-y l t ;rpercourrex ancl by co::o11erri ' '  2

r 30D is Stein" In viet 'r  of i ;heo:ren 11 D i ts:e-Lf j-s a S'teiL1 space

and 'Lhe proo f  i s  coL lP le te .
.^
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