
f3 Tbe Dirir*h hobr.n; rtc Mertod of Subharmonic Funclions 
23

E2fr\:,';i,,H','::x:,#onic'inh and tet Q,be any 
'ornpac,t 

sahsei.6f Q. rhen

(2,32) sup D"a - (9 srp r.,

g
r$

I

where d_ dist (e,, ae\.

the equicontrnrrity on com_

Tf,l[?i.]TiTiff;
Theorenr 2.1 l. Any bo,unded sequence of harmonicfu.nctiojn, on a a:oorain e contains
h:i!';:,r'rce 

conu-ersins ,;,/b;;i;;; compacr subdomains oJ ri. to a harmonic

*"#;,;;:HTr::lJfft:i;: 'n."'em, 
rheorem 2.8, wourd ,rsrr rorow im-

2'8' The Dirichret probrem; the Method of Subhabnnonic, F.unctions

onic function is general_
'rhurmonic) in
ying u(())t
su bharmonic

domain O, it satisfies the strong maximurn principleic in a bounded d"r"i; ;;il';; a on ,o, thenr u=u. To ppove the latter urulition, suptrose thetxoeOwehave

(a:rr)(xo)= sup (H- u):M*0,



?- I-aPfri\ Eqeatron

24

and we may aisume there is a ball B:^B(xo) such that u-uF 
" ";ffi=f1:i

fr, D denote.th. i'u'*oni-" ion'iion' resppctiviv 
"equ"i'" 

"' 
r' on dB lTheo'em 2'6)'

one sdbs that

M > sup (u - 6)> (i -u) (xo) 2 (u - u) (xo) : M'

aB 
Bv the'strong maximurs princip*e for

ri"'*i'itt"t u--tt=M in B and hecce

rictlY eontained in O' Denote

int 
'gguf 

of uon dB)satisFYing

lifting ot a (in B) by

fa(x)' x e-B
(2.33) U(x)=lu(x), X € o- B,

p":T":l::'.):t-'j,f goo,".""t:;T.Tf h'JF"l,i:;lfi il::?:;:
t of the Perron mett

fireorglEr- Te$ucrion'tt): ,tLl, 
u(x) is harmonic inQ'

t

2.8. The Dirichlet Pro

a function u e S, I

harmonic liftings
sequence \lVr\ co

u(y): rt'(/) = u(J')

This.contradicts t

The Precedinl
solution (called t

y=Q otr dO, Ind

with the Perron s

and bY the maxtn

of Theorem 2'l l
Theorem 2'9' inr

2.l0).
In the Perro

essentiallY sePar

bourrciarY value:

the concePt of 
'

1y = rlJ4 is callec

(l) tr' ls suP

(ii) rr'>0 in

An imPortt
the boundarY I

is a neighborh
Theil a barrter '

1e Bc c,\ an

\t'l

is then a barri'
Indeed. i: is c

harmonic fun
A bounda

exists a barrie
The c-on i:

conhined in

Lemma 2'13,

lTheoretn ) 
"u(-\) + t.lt: 

'

Proo{' Cht
isatrarnerr'
such that :c

"j



2'8. The Dirichlet Probleml the M thod of Subharmonic Funitions 
25

(i) u'is suPerharmo
(ii) rr'>o in A-(;u

1e Bc'cNand *: ]\u

(min (nr' w(x))' 'x e O n B

'fr(x)=lr. xe1-B

iees by confirmirrg properties (i) and (ii)'

'h";"i"t;i;-o 
u-v^p'optrtv (iii) or sub-

diate'

' t*iift 
respect llo tht: Laplacian) if there

and boundary behavior of solutions rs

Perrott 11111i'1t:;

L,ernma 2.13" Let u he the hurmonig-lunc'tion cleftned irt Cl bv- lhe 

'

\rh,o,,^2,LD U e i$ a requ.lar'bou,ao,y'pini,iia 
on",tp is c'ontinuous uI !-.t.1:.r

u(x) + a(e\ u! '\ -? -q'

ProoJ'. Choose e > 0' and let M: 
^s.Yp 

l1]' Since ( is a regular'oounda

is a barrie.u u, . un 
j.-ii "lft 91 :h: :::'il:i:l ;!:;'lilili;::

,u.tl ,f',u, lq(x) - q({)l < e ii'lx - (l < d' ano



26 2, Laplace,s Equation
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