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We consider the Dirichlet problem in a bounded domain QR , 00 C',

nd

for the second order linear elliptic equation

~Y(aym,), + S b, — D (e(u), +d@u = f(x)-divF(x), xe 0,

ij=1
u |EQ:u0,
For the solution we prove boundedness of the Dirichlet integral with the
weight 7(x), i.e. the function r(x)‘Vu(x)‘2 is integrable over Q, where r(x) is

the distance from a point x € Q to the boundary 0Q .
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In this paper we consider the Dirichlet problem in a bounded domain
OcR
order equation

=3 (@, (O, ), + 3B, (e, (), +d (= [ (x) - divE(x),x Q. (1)
i=1 i=1

i,j=1

n>2, with smooth boundary dQ € C' for general linear elliptic second-

no

U |ap =1y, )
where u, € L,(00), the functions [ and F=(f,..,f,) belong to L,, . (0),
A(x)=(a;(x)) is a symmetric matrix, whose elements are real measurable

functions, and for all £=(&,...&,)e R, and x € Q satisfy the condition
2 < 2
nlg < X a;(0EE, = (8,408 < 7, 4] 3)
i,j=1
with positive constants y, and y,; the real coefficients b(x)=(b(x),...,b,(x)),
c(x) =(¢/(x),...,c,(x)) and d(x) are measurable and bounded functions on each
strong inner subdomain of the domain Q .
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As in [1-6], we assume that the unit inner normal v to the boundary 6Q for
all x and y in 0Q satisfies Dini’s condition
v -v(|<o(x-]), @)
where @ is a monotone function such that J‘@dt«)o, and the coefficients
0

a;(x) are continuous on the boundary in the sense of Dini

|, () = a, ()| o(|x - ) (%)
for all xedQ, yeQ and i,j=1,...,n; without loss of generality assume that the

function @ is the same in (4) and (5).

The aim of this paper is to establish the boundedness of the Dirichlet's
integral with the weight »(x) for the solution u(x) of the problem (1), (2), i.e. the
integrability of the function r(x)|Vu(x)|2 over O, where r(x) is the distance of a
point xeQ from the boundary 0Q. This result is well known in the case of

equation with smooth coefficients and Lyapunov domain (see [7-14]). In [1]
this result was established for an equation without lower-order terms

(b, =0,c,=0,d=0) with feW,' (F=0) and under the assumption that the
conditions (3)—(5) are satisfied. In [2] this result was generalized for a wider class
of right-hand sides. Here we show that the theorem holds for right-hand sides with

2 @) (14 r))) [ F 0] € L,(0), (6)
P20 (14 inr)) ™ | £ () € L, (0). 7)
Moreover, the integrability of the function r(x)|Vu(x)|2 over Q is not only
necessary, but also sufficient for any solution of the equation (1) to be a solution of
the Dirichlet problem with some boundary function u, € L,(00) (see [2, 7]).
The integrability of the function r(x)|Vu(x)|2 over O for the case of the

equation with lower-order terms (with non-zero coefficients » and d, ¢c=0) was
established in [4] (see also [3]) under the assumption that the coefficients b and d
satisfy the conditions: there exists a constant K >0 such that

K

[peof< r(x)(1+ | Inr(x) )’ xeQ. ®
[ (+]Inty*? D*(1)dt < o0, where D(t) = sup |d(x)|. 9)
0 r(x)=t

In this article we consider the general equation and assume that the
coefficient c(x) satisfies the following condition (see [5, 6]):
[t+[Int )** C*()dt <o, where C(f) = sup |c(x)]. (10)
0 r(x)=t
By a solution of problem (1), (2) we understand a function u in Wzl,zac’
satisfying the equation (1) in the sense of generalized functions, i.e. for all

n € Cy (Q) the integral identity
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[ (Ax)Vu + c(x)u, V p)dx + [ (b(x), Vu) +d (x)u)ndx = [ (f7+(F,Vip)dx  (11)
o o o

is satisfied, and satisfying condition (2) in the following sense: each point x° € 60
has a neighbourhood V, 00 such that
[ (x+6v(x")) —uy(x)) ds—> 0 as 6—> +0. (12)
V,O
Now we’ll present the main result of the article.
Theorem. Assume that the conditions (3)—(10) are satisfied, and let ube a

solution of the Dirichlet problem (1), (2) in W, ,,.. Then the function r(x)|Vu(x)|2

Joc *

is integrable over Q , i.e. fr(x)|Vu(x)|2 dx < .
0
Proof of the Theorem. We’ll follow the scheme of the proof of Lemma 1 in

[1]. Let x° €80 be an arbitrary point of the boundary dQ of the domain O, and
(x',x,) be a local coordinate system with the origin x°, and x, -axis be directed
along the inner normal v(x°) to 60 at the point x°. Since 0 belongs to the

class C', there exists positive number r, >0 and a function ¢, € C'(R, ) with

?.(0)=0,Ve,(0)=0 and ‘V(pxo (x ')‘ S% forall x'eR such that the inter-

n—1»

section of the domain O with the sphere U i;?-“) ={x:]x-x"|< ro} of radius r,

about x° has the form QN Uig“”) = Uig“”) N, x,) 1 x, > 90 (x)}

Then, of course, 00 N U(;‘O) = Uig‘O) N{(xLx,)x, =@ (x")}

X

We assume that r, is such that 6Q(\Ui:-‘°) belongs to the neighbourhood

V, in condition (12) (this can be achieved by decrease of r, ). Then

[ W(x', @, (x)+8) —uy(x' @, (x) dx' >0 as & —+0.

(WeR, yilxl<Fr o}

Let ¢ ,=—-=. Following [l], let us select a finite subcovering

Ux,;,‘ , m=1,...,p, from the covering {Uig*”), X’ e 6Q} of the boundary 0Q; for

brevity denote the balls Ui:;‘"’), m=1,..,p, by U

(2\/5

ﬁ—TJmin(l,rI,..., rp). Then, each of the curvilinear cylin-

ders H,f;“h’h ={(xx,):|x"|<l, +h ¢,(x)<x,<@,(x)+h} lies in the
corresponding ball U, , as well as in U, "Q (recall that here (x'x,) are
the coordinates of a point in a local system of coordinates with origin at
x"). Let (,€(0,h/4) be such that the complement of the domain

r., by r,t, by, and ¢,

m?>

by ¢, . Set hzé
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0y, ={x€Q:r(x)=dist (x,00)>3/y} in QO lies in the union of the “cylinders”
H’i””h - {(X',Xn) : | x' |< gm’ ¢m(x') < X, < P (x') + h}: m= 1,..-,]7 :
. r [
Q" ={xeQ:r(x)=dist (x,00) <30, < |J 11,".

m=1
Put [T, =11, < 1" U, 00, Q,=(0\0"") V1T, @, =(0\0") V1T,
It is easy to see that for all x=(x",x,) e H,ﬁ, m=1,.,p,

r(x)<x, —wm(x')ﬁgr(x)<§r(x). (13)

We fix an index m, 1<m<p, and take a local coordinate system with

origin at x™ ; further the dependence of the function ¢,, on the index m will not be

indicated: ¢ =g, . We define a mapping L of the space R, onto itself by relation

L(x)=(x"x, —¢p(x"), where x=(x"x,); L,(¥)=(».y, +¢(»"). The image of a

set under the mapping L will be denoted by the same letter with ~ on top; in
particular, L(Q) =0, L(Q,) =0, LUT,)=1T,, LUT,»") =11,

Let u(x) be a solution in W,, of the problem (1), (2). We take an

Jloc
arbitrary function 7 in WZI(Q) with support in O. Then, the function
n(x)=7i(x'x, —p(x"), x=(x'x,)eQ, belongs to W,(Q) and its support is
contained in Q.

Denoting  u(y'y, +@(»)) by @), f(v\y,+e()) by f(y) and
d(y',y, +o(»y") by d (»), from the integral identity (11) we get
[ ( > a7, (n)+ Zc »ua(n, (y)] dy+ I(Zb ity (»)+d (y)U(y)j n(y)dy =

Q i,j=1
- f FOYidy + [ 3 F (007, () (11)
g i=l
where the matrix Izl(y) =(a;(y)) and the vectors b(y) =(p(3)seeb, (V)
&) = (@G rEn3s F)=(F (9o [ () have the form:
ai(M=a;(y,y, +e(y") fori<n, j<n,

an(¥)=an(y)=a,(y',y, +o(y") - Z a4 (Y, +o(¥) (g(y ) fori<n,
k=1 Vi
! ' n-1 '
am(y) = Z o) U (Y5, T (Y ’))M—ZZ @ (Vs Y, + (Y kA
k,m=1 y aym =l ayk

+a,,(y,y, +o(»"),
b =b(y.y,+p(y") fori<n,

n—1

5,00 =5, + 0O~ S b (3, +0(1) g(y
k=1 Vi

)

¢ =6y, +o(y) fori<n,
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b

n—1 ,
&)=, (03, +o(rN -2 (v, + oy '))—a¢(y )
k=t vy
FO0)=£0"4y, +o(y") fori<n,
W o2
))—ayk .

700 = £, +90) —1':z_lmy',yn + oy

This means that the function #(y) (in Wzl,znc(Q)) is a solution of the
equation
~div (A(y), Vii(y) + (b(»), Vii(y)) ~divE(»)a(y)) + d(»)i(y) = f () ~div F(p). (1)
The matrix A(y) is positively defined uniformly with respect to y € Q, and
the coefficient 4,,()) satisfies the inequalities

' ~ L 5
1 <n VOO ) € dm() < 72+ V() ) < 27
Denote by 4,(y) = (ag (»)) the matrix, the elements of which are defined on

ﬁrﬁ and have the following form: ag (y)=a;(y)fori<n, j<n,

1
0 0 0 ~ .
a, (¥)=a,(»)=a,(y',y,) = ain(§,0dS for i<n,
mes, (SR, |S<y,} {fe&léykyn}
a,, (V)= am(y'.0).
In [1] it was established that in /7 ,ﬁ

1/2
z‘al())z(y)_dm(y)‘zJ SQN)(yn) (14)
1

and
day, ()| _ &)

oy, |_ Yn
where a~)(t)=Ca~)(2\/§t) (o(t) follows from the conditions (4) and (5)); the
constant C depends only on » and y,.

, i=1..,n-1, (15)

l .
Let o, <7° be a fixed positive number; further the dependence on the

chosen and fixed numbers p,r,, ¢, ,m=1,...p,0,, n, 7,7, 6, wil not be

indicated in the notation. For an arbitrary ¢ €(0,0,) we define the function g4(»)
on the domain Q by

0 for|y|<(, +£4,0<y, <3,
0s(»)=3y, =6 for|y|<t, +0,, <y, <46,
45, -0 for the remaining points y in Qm

The function g, satisfies the inequalities

rs(x) < o4 (L(x))S%rZE(x) forall xeQ,, (16)
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where r;(x)=min{39,, max{0,7(x)—-o}}. Moreover, |||V95|||L @) <1. We fix a

function y € Cl(é) such that y(x)=1 for xeQ,,w =0 for xe O \H,f';"”o/z’h
and 0 <y (x)<1 for all xe Q; it will also be assumed that for |y'| </l,+!, and
0<y, <2(, the function yw(y)=w(L_,(y)) does not depend on y, .

Taking in the integral identity (ﬁ) the function g;(y)w(»)i(y) instead of
(), we get

[ 050 (Vii, AViydy + [ 05ii(V 7, AVit)dy + [ 7ii(V o5, AVit)dy + [ o,p(b,Vit)dy +
0, 0, 0 0,

+ [ o (Vii,ei)dy + [ o5i(V7.cil)dy + [ (Vs Ciydy + [osrdi’dy = (17)
Q~m Qm Qm Qm

= [ osrifdy + [ 059 (F,Vit)dy + [ o;a(F,Vy)dy + [ yii(F,V g5)dy .
0, 0, 0, 0,
In view of (16)

"8 = [ s (MFWVEW), AWVa(w)dy 2 [ 15 (0)(Vau(x), Ax)Vau(x))dx >
0, o

>y, [ r5(x)| Vu(x) [ dx.
O
We are going to obtain upper estimates for the remaining terms of
equality (17).

Let us estimate the integral 73" (5) = | 05(0)a(»)(V 7 (), A(y)Vii(y))dy.
0,
Again in view of (16) we get

JRGIE | 550 )| (VD AV =S 7 [ Vit

1/2

1/2
4
SEHW ||C1@ 12 {.[ rid(x)MZ(x)dx} j r%(g(x)Wu(x) Pdxp <
9
(

ﬂ / [70;,
00 2 Hum," >

m

172

172

4 o

sgnwnd@n{Jr(x)u%x)dx} S VU des2] (| VuF dep <
0 UV 0

11, 2" 0o

<[ rs(x)|Vu(x) [ dx+€7r§ | | Vu(x)|? i+ &2 [ r(ou® (x)dx,
e

Lo 56 38
Q /mﬁ—z,h r

1, nQ 4)Q
where 0 < g <1 is to be chosen later.

Since the estimate is valid for solutions of the elliptic equation (1) (see [15])
1
_[|Vu|2deCO(nJ/b?/z)(?qudx+j(|b|2 +|c|2 +|d|)uzdx+azj'f2dx+”};~lz dx} (18)
o Pe) o) 0 0

where 2'cc 0 and o =dist(£2',0¢2), then in view of (8), (9) and (10) it follows
that
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16
) | |Vu(x) > dx < C,0 | u* (x)dx +
. o 56 38 L (Q) Q3 ) 30 <
11, oot (1,0 02 )02
&5 2
+ [ _ (|c| +|d|)u (x)dx+—6 | S @det | | F(x) [ dx |<
(Hfm”o”(-\Qz )QZ (17?,’”#0',1('@% )\Qg (17%#0 thZ )Q

1 35/2 )
<) |1+ —=+0 C (t)+D(t) |dt | max iy dy'+
2[( (1+|11’1%5|)3/2 J' ( ( ) ( )j }g s I (y yn) 'y

35/8 <t +,

+m ] P )1+ Inr(x) )Y £ (x)dx +
2

35 2
U1, 0 2102

1 3/2 2
t— r(x)(+|Inr(x F(x)|" dx).
G m3o)” rhf . (X)(A+|Inr(x) )7 | F(x) [ dx)
(1m0 g 2 )02
We introduce the notations
M=max [ @)y L= [P0 I ) 1 (o,
T L, 0
I F = [ r(x)(+[Inr(x) )2 | F(x) [ dx.
(¢

15 35 30
Since by (9), (10) & [ (C*(0)+D(t))dt s§ [#(C*(t)+ D(t))dt sg[ [t +{ng))* C*(r)ele +
is 35 30

35 V2755 12
+[I; J [_[z (1+|1nt|)3/2D2(t)dtJ JSCE",thenwehave

spt(1+ [ Ing )2

4 | [Vu() P de <GM+| fIP+IFIP). (19)

!,
+0p

(it Lh 38
(1," 2700 )9

Therefore, the estimation is valid: |FY(5)|< 8_[r5 (x)| Vu(x) * dx+ 1" (),
0

35
4

where 13" (£)=C, Ej rQou’ (x)dx+e(M+| f I +|| F ||2)].
0

Let us estimate the integral 7\"(5)= f t/?(y)ﬁ(y)(Vg(g(y),jzl(y)Vﬁ(y))dy.
0,
45, ~
@)= | w00,y (Ves)(Ay,) = 4Gy )V, y,))dy' dy, -
o |yl +y
AT )2 a3
I [ v, yn)Z o dy'dy,
o |y<l,+l, i
149

1] #0sSdet gﬁy WOy, +2 [ o O A0 )y~
S |y'<l,+y ] Wt +,
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L a0 ORI = TS + TR+ FS)+ TG + TR,

2 i+,

In view of (14) and (13)

46,

IO [ O aEW VA | @y,)dy'dy, <I3 () +
o |yl +l,

46,

+o@s) [ [ w)aW) | Va(y)|dy'dy,,

S <ttty

VI<tu+to 0 Y

8 12 s ~2( ) 12
m ~ ) ~ ] Oa) n
where {"'(5) = ( [ [ v Vi) P dy dynJ [M [ —ydynJ <
o

1/2

5 ~2 1/2
48 omta]| (M) Z9 |
? (e 0 Yn
" 2700y

S

1/2

8 ~2 12
<450 Va) dx [Mjw(y”)dyn] s% [ 70| V) P e+
17/ +f—0h 0 Yu H,im%o'h
3y o2
S\F J‘ (yn dy,,
(C,‘ n
Further, in view of (19)
£ el o
3 [ @ Vu)l 513 | | Vu(x) dx+2jr5(x)|w(x)| dx |<
Hmm+ "1 (Hfm+ { JQQ%)\Q%
<s[r;(x)|Vu(x) [ dX+—C‘0(M+||f||2 +|[FIP).
o
Thus, |]§’f')(5)|<£jr5(x)|Vu(x)| dx +I{"(8,,€), where
o
I )(50,8)——C0(M+||f|| + F [P )+ f ) dy, +
45, ’
+o4sy) [ [ v aWm)IVi(y) |dy'dy,.
o Iy, +l,
In view of (15)
(m) 450 ~ n~2 ] Cb(yn) ] 1 5 (m)
TG [ R T dy dynSM—f %) gy = 1 (5,).
25 y'<t,,+0o 2 5

46,

~(m 1 ~ 1 = 1 a~ ’ 1 m
OS] [ RIS o) EE v, = 106,

0 Iyttt i1 i
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Ty 37M = I, Thus, we get | J"(8)[< e[ rs(x)| Vu(x) [ dx+ 1" (e),
0

where 1<'”>(g) L (8y,8) + I35 (30) + I3 (3y) + T 53 (8y) + 82,
Let us estimate the integral / i’") (0)= I os M (y)u( y)(b( ), Vii(y))dy . In view of (16)

Q”Y
1/2

o oA

1915 [y (oo Vulde<| 2 [ rop(on’ @] b P de |

0, 0,10,
1/2
x| [ w0 Vulx) P dx s% [ 5 ()| Var(x) P el +
0 0 o
1 K*u?(x)

+—

&
dx < e[ rg(x)| Vu(x) [} dx+= oM+ fIP +I FIP)+
¢ g,m0, () (14| Inr(x) )" i ° 4~°

+K2 uz(x) uz(x)

- 7 dx+ 372
& | g r(x)(1+ [ Inr(x)[) g r(x)(I+|Inr(x) )

4

2

K
<€I%(X)IVM(X)I dx+— CO(M+||f|| +[| F P o ||u||L2(Q)+

5 K2 ’ pe | m
) s dy'dy, < ‘9.[ r5(x) | Vu(x) [ de+ 1" (¢),
2e spie v, Vo (I [Iny, )

3 K? NG G dy
where 1" (& _£ M+ ZHIF I +—ulf )+ M 4
4 (&) 4C0( 11 +IE) 20, Iz, o) » gy,,(l+|1ny,,
Let us estimate the integral 7$"(8)= | 0;(»W (V)NE(W)i(y), Vii(y))dy .
0,

|)3/2 :

In view of (10), (16) we have
19015 ] 1w lelu[Vuolde < [y Gor, ()] Vuo P d+
On O

18 [ w@)r ()] e(x) [} u?(x)dx <£ [ 5 () | Vau(x) ? dx +
96‘ Q 4 2 5/0 m /’0 "
" 002 Hom," 2
> £ o
j () C (e’ (x)ddx <313 | | Vu(x) [ dx+2j rs(0) | Vu(x) [ dx |+
Q f\Qso i & szTa)\Qja
16

o [ w@r)C (r(x))u® (x)dx + [ w@r@C )’ (x)dx | <
&l o0 Y
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<€J’”(>(X)|W(X)| dx +— CO(M+||f|| +|| F )+9 Cz(%o)Ir(X)u (x)dx +

I f i’ (v',3,),C’ iy,, 'dy, <& ry(x) | Vu(x) cb€+—Co(M+||f||2 +IFIP)+
98 NG 4
A<t 2 ¢
16 16 " 2
ﬁLng(2€0)£r(x)uz()c)a’xvL;M);ynC2 [ﬁynjd -

Thus, we get |FY(5)|<¢ j rs(x) | Vu(x) | dx+ 18 (g), where

; 16 2
1 )(8)——C0(M+||f|| +[ Fl )+9—C2(2fo)fr(X)u (X)dX+9 Mfyncz[\/gyn}'n-

Let us estimate the integral 16(’”)(5) = J os(MI(YYE)u(y),Vy(y))dy .
Qm
Again in view of (10), (16)

VG rig(x)C(r(x»uz(x)|W(x)|dxs§||w||cl@[ | ns(ICECNR (x)dx -+
Qm Q\QZ lo

+ I r3§(x)C(r(x))u (x)dx] "‘/’"cl(g)[C(M )Ir(x)u (x)dx +

Cm+losh
17,0 N\Os 514

f 2
+ ﬁz(y"yn)ync[_ynjdy’dyn <
3‘!;4 J"</Jm+[0 \/g
_i”,/,"_ C(zéo)jr(x)uqx)dHMfy c(iy}, <
3 17lic'©@) 0 s I NG

4 h h )
—||¥/||C‘(§) C(2EO)JF(x)uz(x)dx+ijndyn +MJ' ynCZ [_yan : I(ém)~
3 0 0 0 \/g

Let us estimate the integral I~7('”) (0)= j v(»)u(y)c(y)u(y),Vos(y)dy .
Qm

In view of (10)

| 757(8) < J ey < | Je@|u’ (de+ [ |e@o|u® (x)dx <
0, Q\QZ’O H”z;mwo,h

<C@24y)| uz(x)dx+M} c(i v, ]dyn <C(204) [ u* (x)dx +
0o \/g 0o

h 1

0y, (1+|lny |

Let us estimate the integral I(’")(ﬁ) = I 05 NN (»)i2(y)dy.
0,

2
e +MJ a(1+[in, ) € (ﬁjdn =1,

In view of (9)
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1@ [ W @@ @de s [ r@De@w o (s
O Qme;&-

< %(D(%O) I r(x)u’ (x)dx + j r(x)D(r(x))u’ (x)dx} <

200 v
0\0 1," NOss14

h
sg[D(%o)gr(x)M(x)derf .[ y"D[%ynjﬁz(J"’yn)dy'dynJS

B ety

<G {j r(x)u® (x)dx + M}ynD(%yn ]dyn J =1,
0

0

Let us estimate the integral fé’")(ﬁ) = I 05 Iy f (v)dy.
0,

h

o 4
| ()(5)|S§Jmr(x)|u(x)||f(x)|dx£c9{||u||i2(Q)+||f||2 { o Ilny,, Dm]

=1".

Let us estimate the integral 7" (5) = [ 05(0)7 (V)(F(»), Vii(y))dy.
0,
Analogously to the estimations of 7\" (&) and I\™(5) we have:

IIfG")(5)|< f rzg(X)l//(X)lF(X)IIVu(X)Idx<— [ wors (0 Vu(x) [ dx+
20,

||F||<8JF5(X)|W(X)I dx +— Co(M+||f|| +IIFII)+ IIFH—

=&[ry(x) | Vux) [} de+ 1" (£) .
0
Let us estimate the integral 7\ (5) = [ 05(0)a(»)(F(»),V 7 (»))dy.
0,
m 4 m
RO J @) [ FO VY| dr< 1 g, [ [ron @yt | F ||2J =1,
Qm 0

And finally, let us estimate the integral il(z'”) ()= _[ w(V)ia(y)(F (»),Vos(»))dy.
Q’ﬂ
u® (x)dx

1 75°S) | [ lu(x) | F(x)|dx< | —+[| F|P<
On On r(x)(1+|lnr(x) |)5

\/g h dyn

[
<—u (X)dx+—M
20, R T
Substituting the above obtained estimates in the equality (17), we get
12
f rs(0) | Vu(@) [ dx < F"(8) < 3| T{(8) 1< 5 [ 1 (x) | Vu(x) P dx+ 1" (&),
o8 k=2 0

+| F|*=15".
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12
where 1" ()= ™. Summing over all m with 1<m< p , we get
k=2

n ] (@) [ Vu(x) P de <y, f [ 150 [ Vux) [} dx<5ep | ry(x)| Vu(x) [ de+ f 1 (¢).
@) 0] m=1

m:1 Q/’H

, 4 2 2 & m
Choosing & <, we get jrg(x)|Vu(x)| dx<=>"1'"(¢).
10p 0 Vi m=1
Since the right-hand side of the last inequality does not depend on o,
0<5<5,, then it is obviously that the function r(x)|Vu(x)|* is integrable
over Q.
The Theorem is proved.
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Hhphjurkh Yorught hunkgpuih grhuwnnwljubp Eplpnpn jupgh pinhwbng
Ehwuwjhtt hwjwuwpdw Yhphpubkh punph hwdwp

“thwwplynud & Fhpppokh  ftnppp  Epipnpy Yupgh gdwghtt Bhuuwghb
hufuwuwpdwh hwdwp Q< R, 80 € C', vmhdwhwhwl nhpnypntd.

- Zn: (aij (x)uxi ) + Zn:bi (x)u, —Zn:(ci (x)u) +d(x)u=f(x)-divF(x), x€Q,
i,j=1 Y=l S i

u |aQ= U
Losdwt  hwdwp gnyg E wpquws  7(x) Yoond hphlwykh huwnbkgpuih
nwhdwlwhwlnipniup, wjuhipt' @  whpoypnyd r()c)|Vu(x)|2 $niulyghwyh
htunbkgpbihnipyniup, npunkn 7(x)-p x € Q Yhwnh hiownpoipniut £ 0Q tqphg:

OrieHka BecoBoro uHrerpaia Jupuxie ais penreHus 3aaaun Jupuxie s ooero
SJUTMIITUYECKOTO YPaBHEHUS BTOPOTo MOPsAKa

B orpanuuenHoit obmactu Qc R, 00e€C ', paccmatpuBaeTcs 3ajmaua
Jupuxie nms TMHEHHOT 0 3JUIMITHYECKOT0 YPaBHEHHS BTOPOT'O MOPsIIKa
n n n
- Z (aij (x)uxi )xj + zbl (x)uxl - Z(ci (x)u)x‘. + d(x)u = f(x) - leF(X) » X€ Q s
i,j=1 i=1 i=1
u| a0="Uo-
Jlnd perieHns yCTaHOBJIEHAa OrpaHMYEHHOCTh MHTerpana J{upuxie ¢ BecoM

2
, Te r(x) — paccTostHIe

7(x), T.e. THTETPUPYEMOCTh 0 () (DYHKIHH r(x)|Vu(x)
TOukH X € O 10 rpaHuibl 0Q .



