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We consider the Dirichlet problem in a bounded domain nQ R⊂ , 1Q C∂ ∈ , 
for the second order linear elliptic  equation 
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For the solution we prove boundedness of the Dirichlet integral with the 
weight ( )r x , i.e. the function 2( ) ( )r x u x∇  is integrable over Q , where ( )r x  is 
the distance from a point x Q∈  to the boundary Q∂ . 
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In this paper we consider the Dirichlet problem in a bounded domain 
nQ R⊂ ,  2n ≥ ,  with smooth boundary 1Q C∂ ∈  for general linear elliptic second-

order equation  
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a x u b x u c x u d x u f x divF x
= = =

− + − + = −∑ ∑ ∑ , x Q∈ ,   (1) 

                                                              0Qu u∂| = ,                                       (2)                                          
where 0 2 ( )u L Q∈ ∂ , the functions f  and 1( )nF f … f= , ,  belong to 2 ( )locL Q, , 

( ) ( ( ))ijA x a x=  is a symmetric matrix, whose elements are real measurable 
functions, and for all 1( )n n… Rξ ξ ξ= , , ∈  and x Q∈  satisfy the condition  

                                  2 2
1 2

1
( ) ( ( ) )

n

ij i j
i j

a x A xγ ξ ξ ξ ξ ξ γ ξ
, =

≤ = , ≤∑                           (3) 

with positive constants 1γ  and 2γ ; the real coefficients 1( ) ( ( ),..., ( ))nb x b x b x= , 

1( ) ( ( ),..., ( ))nc x c 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 Q∂  for 
all x  and y  in Q∂  satisfies Dini’s condition  
                                                ( )( ) ( )v x v y x yω− ≤ − ,                                        (4) 

where ω  is a monotone function such that 
0

( )t dt
t

ω
< ∞∫ , and the coefficients 

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

                                              ( )( ) ( )ij ija x a y x yω− ≤ −                                         (5) 

for all x Q y Q∈∂ , ∈  and 1i j … n, = , , ; without loss of generality assume that the 
function ω  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 ( )r x  for the solution  ( )u x  of the problem (1), (2), i.e. the 

integrability of the function  2( ) ( )r x u x∇  over Q , where ( )r x  is the distance of a 
point x Q∈  from the boundary Q∂ . 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 
( 0 0, 0)i ib c d= , = =  with 1

2f W −∈  ( 0)F =  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  
                                         ( )3/41/2

2( ) 1 ln ( ) ( ) ( )r x r x F x L Q+ ∈ ,             (6)

                             ( )3/43/2
2( ) 1 ln ( ) ( ) ( )r x r x f x L Q+ ∈ .                           (7) 

Moreover, the integrability of the function 2( ) ( )r x u x∇  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 0 2 ( )u L Q∈ ∂   (see  [2, 7]). 

The integrability of the function 2( ) ( )r x u x∇ over Q  for the case of the 
equation with lower-order terms (with non-zero coefficients b  and d , 0c = ) was 
established in [4] (see also [3]) under the assumption that the coefficients b  and d  
satisfy the conditions: there exists a constant 0K >  such that  

                             3/4( )
( )(1 | ln ( ) |)

Kb x x Q
r x r x

≤ , ∈ ,
+

                               (8) 

                           3 3/2 2

0
(1 | ln |) ( )t t D t dt+ < ∞∫ , where 

( )
( ) sup ( ) .

r x t
D t d x

≥
≡                (9) 

In this article we consider the general equation and assume that the 
coefficient ( )c x satisfies the following condition (see [5, 6]): 

3/2 2

0
(1 | ln |) ( )t t C t dt+ < ∞∫ ,  where 

( )
( ) sup ( ) .

r x t
C t c x

≥
≡                        (10) 

By a solution of problem (1), (2) we understand a function u  in 1
2 locW , , 

satisfying the equation (1) in the sense of generalized functions, i.e. for all 

0 ( )C Qη ∞∈  the integral identity  
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  ( ( ) ( ) ) (( ( ) ) ( ) ) ( ( ))
Q Q Q

A x u c x u dx b x u d x u dx f F dxη η η η∇ + ,∇ + ,∇ + = + ,∇∫ ∫ ∫     (11) 

is satisfied, and satisfying condition (2) in the following sense: each point 0x Q∈∂  
has  a  neighbourhood  0xV Q⊂ ∂   such  that  

                         
0

0 2
0( ( ( )) ( )) 0 as 0

x
V

u x x u x dsδν δ+ − ⎯→ ⎯→+ .∫                    (12) 

Now we’ll present the main result of the article. 
T h e o r e m .   Assume that the conditions (3)–(10) are satisfied, and let u be a 

solution of the Dirichlet problem (1), (2) in 1
2 locW , . Then the function 2( ) ( )r x u x∇  

is integrable over Q , i.e.  2( ) ( )
Q

r x u x dx∇ < ∞.∫  

Proof of the Theorem.  We’ll follow the scheme of the proof of Lemma 1 in 
[1]. Let 0x Q∈∂  be an arbitrary point of the boundary Q∂  of the domain Q , and 
( ' )nx x,  be a local coordinate system with the origin 0x , and nx -axis be directed 
along the inner normal 0( )xν  to Q∂  at the point 0x . Since Q∂  belongs to the 
class 1C , there exists positive number 0 0xr >  and a function 0

1
1( )nx C Rϕ −∈  with 

0 0 0 1
1(0) 0 (0) 0 and ( ') for all '
2 nx x x x x Rϕ ϕ ϕ −= , ∇ = ∇ ≤ ∈ , such that the inter-

section of the domain Q  with the sphere 0
00

( ) 0{ }x
r

xx
U x x x r= : | − |<  of radius 0xr  

about 0x  has the form 0 0
00 0

( ) ( )
{( ' ) ( ')}x x

r r
n n xx x

Q U U x x x xϕ∩ = ∩ , : > .  

Then, of course, 0 0
00 0

( ) ( )
{( ' ) ( ')}x x

r r
n n xx x

Q U U x x x xϕ∂ ∩ = ∩ , : = .  

We assume that 0xr  is such that 0
0

( )
x

r

x
Q U∂ ∩  belongs to the neighbourhood 

0xV  in condition (12) (this can be achieved by decrease of 0xr ). Then  

0 0
2

1 05

2
0

{ ' ' }
( ( ' ( ') ) ( ' ( '))) ' 0 as 0

n x

x x
x R x r

u x x u x x dxϕ δ ϕ δ
−∈ :| |<

, + − , → → + .∫  

 Let 
0

0

2
x

x

r
=A . Following [1], let us select a finite subcovering 

( )
, 1,..., ,mx

m

l

x
U  m p=  from the covering { }0

0

( ) 0x
x

U x Q, ∈∂
A

 of the boundary Q∂ ; for 

brevity denote the balls 
( )

1mx
m

r

x
U m … p, = , , ,  by mm xU r,  by  mm xr , A  by mA  and mxϕ  

by mϕ .  Set 1
1 2 2 min(1 ).
3 25 ph r … r
⎛ ⎞

= − , , ,⎜ ⎟⎜ ⎟
⎝ ⎠

 Then, each of the curvilinear cylin-

ders {( ' ) ' ( ') ( ') }m h h
m n m m n mx x x h x x x hΠ ϕ ϕ+ , = , : | |< + , < < +A A  lies in the 

corresponding  ball  mU ,  as  well  as  in  mU Q∩   (recall  that  here  ( ' )nx x,  are 
the coordinates  of  a  point  in  a  local  system  of  coordinates  with  origin  at  

mx ). Let ( )0 0, / 4h∈A  be such that the complement of the domain 
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03 0{ ( ) dist ( ) 3 }Q x Q r x x Q= ∈ : = ,∂ >A A  in Q  lies in the union of the “cylinders”  

{( ' ) ' ( ') ( ') } 1m h
m n m m n mx x x x x x h m … pΠ ϕ ϕ, = , : | |< , < < + , = , , :A A  

03
0

1
{ ( ) dist ( ) 3 } m

p
h

m
m

Q x Q r x x Q Π ,

=
= ∈ : = ,∂ ≤ ⊂ .A AA ∪  

Put  0 0 02 3( ) ( )m m ml h h h l hh h
m m m m m m m mU Q Q Q\Q Q Q\QΠ Π Π Π Π+ , + , ,′= ⊂ ⊂ ∩ , = ∪ , = ∪ .A A A A                        

It is easy to see that for all ( ' ) 1h
n mx x x m … pΠ= , ∈ , = , , ,  

                          5 4( ) ( ') ( ) ( )
2 3n mr x x x r x r xϕ≤ − ≤ < .                             (13)  

We fix an index m , 1 m p≤ ≤ , and take a local coordinate system with 
origin at mx ; further the dependence of the function mϕ  on the index m  will not be 
indicated: mϕ ϕ= . We define a mapping L  of the space nR  onto itself by relation 

( ) ( ' ( '))nL x x x xϕ= , − , where 1( ' ) ( ) ( ' ( '))n nx x x L y y y yϕ−= , ; = , + . The image of a 
set under the mapping L  will be denoted by the same letter with ~ on top; in 
particular, , ,( ) , ( ) , ( ) , ( )m mh hh h

m m m m m mL Q Q L Q Q L LΠ Π Π Π= = = =A A� � � �   
Let  ( )u x   be  a  solution  in  1

2 locW ,  of  the  problem (1), (2).  We  take  an 

arbitrary function η�  in 1
2 ( )W Q�  with support in Q� . Then, the function 

( ) ( ' ( '))nx x x xη η ϕ= , − ,�  ( ' )nx x x Q= , ∈ , belongs to 1
2 ( )W Q  and its support is 

contained in Q .  
Denoting ( ' ( '))nu y y yϕ, +  by ( ) ( ' ( '))nu y f y y yϕ, , +�  by ( )f y�  and 

( ' ( '))nd y y yϕ, +  by ( )d y ,�  from the integral identity (11) we get 

1 1 1
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )

i iij

n n n

ij y yi y iy
i j i iQ Q

y y y c y u y y dy y y d y u y y dya u ubη ηη
, = = =

⎛ ⎞ ⎛ ⎞+ + + =⎜ ⎟ ⎜ ⎟
⎝ ⎠⎝ ⎠

∑ ∑ ∑∫ ∫
� �

��� �� � ��� � �

=
1

( ) ( ) ( ) ( )
i

n

yi
iQ Q

f y y dy y y dyfη η
=

+ ∑∫ ∫
� �

� �� � ,     ( i11 ) 

where the matrix ( ) ( ( ))ijA y ya=� �  and the vectors 1( ) ( ( ) ( ))nb y y … yb b= , , ,� � �  

1( ) ( ( ) ( ))nc y y … yc c= , , ,� � �  1( ) ( ( ) ( ))nF y y … yf f= , ,� � �  have the form: 
( ) ( ' ( '))ij ij ny a y y ya ϕ= , +�  for i n j n< , < , 

1

1

( ')( ) ( ) ( ' ( ')) ( ' ( '))
n

ni in ni n ki n
k k

yy y a y y y a y y ya a
y

ϕϕ ϕ
−

=

∂
= = , + − , +

∂
∑� �  for i n< , 

1 1

1 1

( ') ( ') ( ')( ) ( ' ( ')) 2 ( ' ( '))
n n

nn km n nk n
k m kk m k

y y yy a y y y a y y ya
y y y

ϕ ϕ ϕϕ ϕ
− −

, = =

∂ ∂ ∂
= , + − , + +

∂ ∂ ∂
∑ ∑�  

( ' ( '))nn na y y yϕ+ , + , 
( ) ( ' ( '))i ni y b y y yb ϕ= , +�  for i n< , 

1

1

( ')( ) ( ' ( ')) ( ' ( '))
n

n n k nn
k k

yy b y y y b y y yb y
ϕϕ ϕ

−

=

∂
= , + − , + ,

∂
∑�  

( ) ( ' ( '))i i ny c y y yc ϕ= , +�  for i n< , 
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1

1

( ')( ) ( ' ( ')) ( ' ( '))
n

n n n k n
k k

yy c y y y c y y yc
y

ϕϕ ϕ
−

=

∂
= , + − , + ,

∂
∑�  

( ) ( ' ( '))i ni y f y y yf ϕ= , +�  for i n< , 
1

1

( ')( ) ( ' ( ')) ( ' ( '))
n

n n k nn
k k

yy f y y y f y y yf
y

ϕϕ ϕ
−

=

∂
= , + − , + .

∂
∑�  

This means that the function ( )u y�  (in 1
2 ( ))locW Q,

�  is a solution of the 
equation 

div ( ( ) ( )) ( ( ) ( )) div( ( ) ( )) ( ) ( ) ( ) div ( )A y u y b y u y c y u y d y u y f y F y− ,∇ + ,∇ − + = − .� � �� �� � � � �  (1� )  
The matrix ( )A y�  is positively defined uniformly with respect to y Q∈ � , and 

the coefficient ( )nn ya�  satisfies the inequalities  
2 2

1 1 2 2
5(1 | ( ') | ) ( ) (1 | ( ') | )
4nny y yaγ γ ϕ γ ϕ γ≤ + ∇ ≤ ≤ + ∇ ≤ .�  

Denote by 0
0 ( ) ( ( ))ijA y a y=  the matrix, the elements of which are defined on 

h
mΠ�  and have the following form: 0 ( ) ( ) forijija y y i n j na= < , < ,�  

1

0 0 0

{ ' }1 1

1( ) ( ) ( ' ) ( 0) for
mes { }

n n

inni in in n
R y yn n n

a y a y a y y d i na
R y ξ ξ

ξ ξ
ξ ξ

−∈ :| − |<− −

= = , = , < ,
∈ :| |< ∫ �

0 ( ) ( ' 0)nnnna y ya= ,� . 
In [1] it was established that in h

mΠ�   

                               
1/2

20

1
( ) ( ) ( )

n

in in n
i

a y a y yω
=

⎛ ⎞− ≤⎜ ⎟
⎝ ⎠
∑ ��                                 (14) 

and  

                                           
0 ( ) ( ) 1 1in n

i n

a y y i … n
y y

ω∂
≤ , = , , − ,

∂
�

                              (15) 

where ( ) (2 2 )t C tω ω=� �  ( ( )tω  follows from the conditions (4) and (5)); the 
constant C  depends only on n  and 2γ .  

Let 0
0 2

δ <
A  be a fixed positive number; further the dependence on the 

chosen and fixed numbers 0 1 2 01m mp r m … p n γ γ δ, , , = , , , , , , ,A A  will not be 
indicated in the notation. For an arbitrary 0(0 )δ δ∈ ,  we define the function ( )yδ  
on the domain mQ�  by  

0

0 0

0

0 for ' 0
( ) for ' 4

4 for the remaining points in

m n

n m n

m

y y
y y y y

y Q
δ

δ
δ δ δ

δ δ

⎧ < + , < < ,
⎪= − < + , ≤ ≤ ,⎨
⎪ − .⎩

A A
A A

�
 

The function δ  satisfies the inequalities  

                                  ( ) 3
4

4( ) ( ) ( ) for all
3 mr x L x r x x Qδ δ δ≤ ≤ ∈ ,                        (16) 
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where 0( ) min{3 max{0 ( ) }}r x r xδ δ δ= , , − . Moreover, 
( )

1
mL Qδ

∞
∇ ≤� . We fix a 

function 1( )C Qψ ∈  such that ( ) 1xψ =  for 0mx Q ψ′∈ , =  for 0 05 /2 /2,ml l h
mx Q \Π +∈ A  

and 0 ( ) 1xψ≤ ≤  for all x Q∈ ; it will also be assumed that for 0' my < +A A  and 

00 2ny< < A  the function 1( ) ( ( ))y L yψ ψ −=�  does not depend on ny .  
Taking in the integral identity ( i11) the function ( ) ( ) ( )y y u yδ ψ� �  instead of 

( )yη� , we get  

( ) ( ) ( ) ( )
m m m mQ Q Q Q

u A u dy u A u dy u A u dy u b u dyδ δ δ δψ ψ ψ ψ∇ , ∇ + ∇ , ∇ + ∇ , ∇ + ,∇ +∫ ∫ ∫ ∫
� � � �

�� � �� � � �� � � � � � � �       

    + 2( ) ( ) ( )
m m m mQ Q Q Q

u cu dy u cu dy u cu dy d dyuδ δ δ δψ ψ ψ ψ∇ , + ∇ , + ∇ , + =∫ ∫ ∫ ∫
� � � �

�� � � �� � � � � � � � � �     (17) 

= ( ) ( ) ( )
m m m mQ Q Q Q

ufdy F u dy u F dy u F dyδ δ δ δψ ψ ψ ψ+ ,∇ + ,∇ + ,∇∫ ∫ ∫ ∫
� � � �

� � � �� � � �� � � � . 

In view of (16) 
( )

1

2
1

( ) ( ) ( )( ( ) ( ) ( )) ( )( ( ) ( ) ( ))

( ) ( ) .
mm

m

m

QQ

Q

I y y u y A y u y dy r x u x A x u x dx

r x u x dx

δ δ

δ

δ ψ

γ

′

′

= ∇ , ∇ ≥ ∇ , ∇ ≥

≥ |∇ |

∫ ∫

∫

�

�� � � �

 

We  are  going  to  obtain  upper  estimates  for  the  remaining  terms  of 
equality (17).  

Let us estimate the integral  ( )
2 ( ) ( ) ( )( ( ) ( ) ( ))

m

m

Q

I y u y y A y u y dyδδ ψ= ∇ , ∇ .∫
�

�� �� �  

Again in view of (16) we get 

3
4

( )
2

4( ) ( ) ( ) ( ( ) ( ) ( ))
3

m

m

Q
r x u x x A x u x dxI δδ ψ| |≤ | || ∇ , ∇ | ≤∫� 1 3

4
2( )

4 ( ) ( ) ( )
3

m

C Q
Q

r x u x u x dxδψ γ|| || | ||∇ | ≤∫  

≤ 1 3 3
4 45 0 0

2 2

1/2
1/2

2 2
2( )

( )

4 ( ) ( ) ( ) ( )
3

hm m
m

C Q
Q

Q\Q

r x u x dx r x u x dxδ δ

Π

ψ γ
+ ,

∪

⎧ ⎫⎧ ⎫⎪ ⎪ ⎪ ⎪|| || | ∇ | ≤⎨ ⎬ ⎨ ⎬
⎪ ⎪ ⎪ ⎪⎩ ⎭ ⎩ ⎭
∫ ∫

A AA

 

1

0 5 3
2 4 4

1/2
1/2

2 2 2
2( )

( )

4 ( ) ( ) ( ) 2 ( ) ( )
3 2

hm
m

C Q
Q Q

Q \Q

r x u x dx u x dx r x u x dx
δ δ

δ

Π

δψ γ
+ ,

∩

⎧ ⎫⎧ ⎫⎪ ⎪ ⎪ ⎪≤ || || |∇ | + |∇ | ≤⎨ ⎬ ⎨ ⎬
⎪ ⎪ ⎪ ⎪⎩ ⎭ ⎩ ⎭
∫ ∫ ∫

AA

≤
0 5 3
2 4 4

2 2 22

( )

( ) ( ) ( ) ( ) ( )
4

hm
m

Q Q
Q \Q

Cr x u x dx u x dx r x u x dx
δ δ

δ

Π

εδε
ε

+ ,
∩

′
| ∇ | + |∇ | + ,∫ ∫ ∫

AA

 

where 0 1ε< <  is to be chosen later.  
Since the estimate is valid for solutions of the elliptic equation (1) (see [15])  

( )2 22 2 2 2 2 2
0 1 2 2

'

1, (| | | | | |) ,u dx C n u dx b c d u dx f dx F dx
Ω Ω Ω Ω Ω

γ γ σ
σ
⎛ ⎞

∇ ≤ , + + + + +⎜ ⎟
⎝ ⎠

∫ ∫ ∫ ∫ ∫  (18) 

where 'Ω ⊂⊂ Ω  and  dist( ' )σ Ω Ω= ,∂ , then in view of (8), (9) and (10) it follows 
that 
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3 30 5 3 22 0 2 22 4 4

22 2
0 2 ( )

( )( )

16( ) ( )
h hm m

mm

L Q \Q
Q \QQ \Q

u x dx C b u x dx
δ δ δ δδ δ

ΠΠ

δ δ
δ ∞

+ , + , ∩∩

⎛⎛ ⎞
|∇ | ≤ + +⎜⎜ ⎟⎜ ⎟⎜⎝ ⎠⎝

∫ ∫
AA A A

( )
3 3 3

0 0 02 2 2 2 2 2

2
2 2 2 2

( ) ( ) ( )

( ) ( ) ( )
16

h h hm m m
m m mQ \Q Q \Q Q \Q

c d u x dx f x dx F x dx
δ δ δ δ δ δ

Π Π Π

δ

+ , + , + ,∩ ∩ ∩

⎞
⎟+ + + + | | ≤⎟⎟
⎠

∫ ∫ ∫
A A A A A A

2 0

3 /2
2 2

2 3/23 23 /8 '2

11 ( ( ) ( ) max ( ' ) '
(1 ln ) n

m

ny y
C C t D t dt y y dyu

δ

δ

δδ
δ

δ ≤ ≤ | |< +

⎛ ⎞⎛ ⎞
′′≤ + + + , +⎜ ⎟⎜ ⎟⎜ ⎟⎜ ⎟+ | |⎝ ⎠⎝ ⎠

∫ ∫
A A

�  

3
0 2 2

3 3/2 2
3/23

2
( )

1 ( )(1 ln ( ) ) ( )
(1 ln )

hm
m Q \Q

r x r x f x dx
δδ

Π
δ

+ , ∩

+ + | | +
+ | | ∫

A A

 

3
0 2 2

3/2 2
3/23

2 ( )

1 ( )(1 ln ( ) ) ( ) )
(1 ln )

hm Q \Q

r x r x F x dx
δ δ

Π
δ

+ , ∩

+ + | | | | .
+ | | ∫

A A

 

We introduce the notations 

0

2
0 '
max ( ' ) '

n
m

ny h y
M y y dyu

≤ ≤ | |< +

= ,∫
A A

� , 2 3 3/2 2( )(1 ln ( ) ) ( )
Q

f r x r x f x dx|| || = + | | ,∫  
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Further, in view of (19) 
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Q
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mm M II δ γ| |≤ = .�  Thus, we get 2 ( )( )
33 ( ) ( ) ( ) ( )mm

Q
r x u x dx II δδ ε ε| |≤ | ∇ | +∫� , 

where ( ) ( ) ( ) ( ) ( )( )
3 31 0 32 0 33 0 0 3534( ) ( ) ( ) ( ) ( )m m m m mmI I I I IIε δ ε δ δ δ= , + + + + .�  
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Substituting the above obtained estimates in the equality (17), we get 
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where 
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Since the right-hand side of the last inequality does not depend on δ , 

00 ,δ δ< <  then  it  is  obviously  that  the  function 2( ) ( )r x u x| ∇ |  is integrable 
over  Q .  

The Theorem is proved. 
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Դիրիխլեի կշռային ինտեգրալի գնահատականը երկրորդ կարգի ընդհանուր 
էլիպսային հավասարման Դիրիխլեի խնդրի համար 

 
Դիտարկվում է Դիրիխլեի խնդիրը երկրորդ կարգի գծային էլիպսային 
հավասարման համար nQ R⊂ ,  1Q C∂ ∈ , սահմանափակ տիրույթում. 

( )( ) ( ) ( )( ) ( ) ( ) ( )
, 1 1 1

i i ij

n n n

ij x i x i xxi j i i
a x u b x u c x u d x u f x divF x

= = =
− + − + = −∑ ∑ ∑ , x Q∈ , 

0 :Qu u∂| =  

Լուծման համար ցույց է տրված ( )r x  կշռով Դիրիխլեի ինտեգրալի 

սահմանափակությունը, այսինքն` Q  տիրույթով 2( ) ( )r x u x∇  ֆունկցիայի 
ինտեգրելիությունը, որտեղ ( )r x -ը x Q∈  կետի հեռավորությունն է Q∂  եզրից: 

 
 
 

Оценка весового интеграла Дирихле для решения задачи Дирихле для общего 
эллиптического уравнения второго порядка 

 
В ограниченной области nQ R⊂ , 1Q C∂ ∈ , рассматривается задача 

Дирихле для линейного эллиптического уравнения второго порядка 

, 1 1 1
( ( ) ) ( ) ( ( ) ) ( ) ( ) ( )

i j i i

n n n

ij x x i x i x
i j i i

a x u b x u c x u d x u f x divF x
= = =

− + − + = −∑ ∑ ∑ , x Q∈ , 

0.Qu u∂| =  
Для решения установлена ограниченность интеграла Дирихле с весом 

( )r x , т.е. интегрируемость по Q  функции 2( ) ( )r x u x∇ , где ( )r x  – расстояние 
точки x Q∈  до границы Q∂ . 
 


