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. 1.§.Intl‘odut:tion ’ R

- Let D be a\bounded domam in the Euchdean m-spa.ce ™ (m > 3). ‘We sha,h
~ denote its boundary by 2D and its' closure by D. It Q is a bounded set sucf ° A
. that 2 C D, we shall wrlte Q@D Lt the pa.rtlal dlfferennal Opel'ator L‘~ L

) _defmed by , ‘ R AT BN 7
Tns 21 a4(o) o m + 2 b,(m) +o<w)u | |
J o i 1,,7# . X . S v : i
- be elhptlc in D Denote by B the set D (ﬁxﬁ)\(@l} ><3D) : IR

Def,mltwn 1 (ef. [5]). A fuii%ibn 6= Go(z,y) will be. called a Gree'n‘
Jumetion for the equation Lu = 0 with respect to’ thé doma.ln D 1f o
1° Gp(m,y) is continuous’ on D, for :o Y . v REURRA
2% Gl y)=0 for weaD v eD O S E  E
B 3° the integral L O

It:{w) f Gn(w, y)fmdy

; iseef class €* on D, eontmmms on B andf»satlsﬁes the ldentlty ST

o " N 13[16'(5”)]m —f(w) . N :

ffer all f(a:) in 0‘"“""{1)) »«Glass ef H“older*contmnous functmns (w:th* exponent R)
mth eonipact support in <D, 1 T

 “Definition 2. A domain D' havihg the' pfoparty that the Gx!een functmn

: Gb(w, y) there ‘exigty’ is' termed "a ‘regular domain. -

= - Lot D,,C R"' be a bmmde& or unbbnnaed homam, In pa.rtmula.r it may

u‘.
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- bounded and régular domains satisfying the following properties:. D, C D, ;,
D, € D,, Dn—>Do Let Ga(w, y) be the Green functlon for bhe equation Lu = 0
with respect to the domain Dj.

- The qlaln purpose of this paper is to, show that. the sequence {Ga.(z, ¥)}
converges The limit function will be 'called a fundamental solution for the
equation Lu = 0 with respect to the domain D;. Another purpose of our eon-

sideration is to obtain some estimation for the fundamental solution. This-

estimation is of particular interest if D, is unbounded, for example if D, = E™.

2. Some proﬁerties of the Green function

Suppose tha.t the coefficients of the operator L satisfy assumptlons of Hop .

'theorem (see [3]). Under the above conditions we have
Lemma 1 ([5]). There is at most one Green function with 'respect to the domain D

and the inequality Gp(w, ¥) =0 holds for any two pomts z,y in D, ¥ £ 9 o

provided Gp(x,y) exists.

Lemma 2 ([5]). If D CDI, then Gp(z,y) < Gp,(m,y) for (w,y) eD, » + Y,
~ provided Gp(z,y) and Gp(z,y) evist.

Definition 3. We denote by A(L, D,) the famlly of all functlons hiz,y; a).
continuous for (#,y) e {(z,¥y): @ e Dy, y € Dy, £ # y} which are twice continu-

ously differentiable with respect to the first argument « € Dy, # # ¥, and such
- that the following properties are satisfied:

1° h(z, ¥; a) = 0(r~™*+%) ag r—0, where r = lz—y|, 0 < a < 1,

© o h(@, 93 @) = 0, 2 h(o, ;@) = 0 ™), as 70,

Ox02;

. 3° Lyh{z, y; @) is continuous with- respect to (m,y)eDoxDo, z # ¥ and
L. h(zw,y; a) <0 for x,y e Dy, @ # 9,
' 4° h(m,y,a)>0f0rm,yeDo,w=/_-y

The symbol L, denotes the operator L applied with respect to the variables =,

This notation will be of importance later when we shall be dealing with func-
~ tions of # and ¥, both in R™. Under the hypotheses of theorem 3 of [5] the
function r""’“‘*“ e A(L, D,). Let p,(1) be a C[(0, oo)] function such that

t

o 1 fero<i<
o=t Tro<i<s,
‘ 0 fori>e. y
Theorem 1. Let D be o regular domain. Assume that the operator L 48 elliptic
in Dyd D, the coefficients of L are Holder continuous on. D, with exponent

A0 < A<1), ¢(®) <O on D; and there exists the function h(z, y;a) € A(L, D),

. where a < A. Then for every pomt Yoe D and for any number &> 0 such that’
K (9o, 26) = {y:ly— .%! < 25} € D, there exists a constant M >0 such that ‘

Gﬂ(m: y) < (wy y)"‘Mh(w;?h a)

~

3



)

. 0.

for D, y e K(yo, o)y whore > .

—m+2 .

o, y>'=(m‘—2)*1w4*fA<y_)J 3 A(f(!!)(wt—?/i)(wd—w)] edla— yn,

4,i=1

! [Aﬁ(y)] is the mverse ‘matriz to [aisly)], wm i thé area of the umt sphers m R"' »
~and A(y) is the determmant of the matriz [Aq(y)j Constant M may be ohosen ’
- independently of D.

Proof. Let y, be: a flxed pomt in .D and € a posmve number such tha,t,
K (yy, 2¢) €ED. Oonsudei' the function :

P(x,y) = —Ux,y)— -Mh(my Y3 a)+GD(w Y).
The constant M W111 be deﬁned later. Let. I¢(5c) denote the 1ntegral

(1) | - &(a, oL -
where J)e O D). Then. ‘
Iy(@) =~ f U.(w, 2 y)dy -M f h(z, y; a)f(y)dy+ f @olo, 1)1 (9)dy
- These integrals are in class 02(1)) (see [3]) Hence
@)  LZ@] =1 - [ Uia, i) ~¥T [Df W, y; Of(y)dy ]+

S +I{ [ Gote, w19 ay].

o Uy, y) is the Lew’s funetmn (see [3]) Thls together Wlth the Pmsson’s theo-
- rem (see [3]) show that

®) L[ J e y)f(y)dy] o)~ J I;zw(w,y)]f(y)dyy o
) Now we have ;
@ L[ S h(w,y, >f(mdy3 fo[h ,y, a)lf(y >dy

(for details zsee {3]). From (2), (3), (4) and the defmltlon of Green 8 functlon
we obtain

LTy = - f waw,wmy dy ~-M f Lz[h(m,y, a)f(y )y

L[L,(w)} = j LA~U =, yz—Mh(w, ¥; a)]f(y)dy

"

' On, the other hand, . S I S s
LU (=, ?I)] = 0("‘"'“) a,nd Lz[h(w; 31, ﬂ)] = 0(" _"'H") R







