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x = (xq,...,X,) nuqta R™ evklid fazosiga tegishli bo‘lsin. x’ orgali
x nuqtaning x,, = 0 gipertekislikga proeksiyasi bo‘lgan (x4, ..., x,_;, 0) nuqtani
belgilaymiz. 2 orqali R™ ga tegishli chegaralangan sohani belgilaymiz.
u(x) funksiyaning {2 dagi gyolder normasini kiritamiz:
[u]*(2) = Suplu(x) —u| lx—yl™ xye x+y
|ul°(2) = Suplu| 2 da

n

W]+ () = Z(diam Q) max|D%u|°(Q) +

j=0
+(diam 2)***max|D*u|*(Q), k=0,12..,

bunda A (0,1) dagi belgilangan son. C¥**(2) orqali 2 da |u|***(2) normasi

chegaralangan u funksiyalar to‘plami belgilanadi. A operatorni quyidagicha

kiritamiz.

A=— Z al*(x)0%/0x;0x; + 2 a’*(x)d/0x; + a(x)

Jjk=1 j=1
bunda a’*, a’, alar C*(R™) ga tegishli bo‘lib,
n

> KOG zalEl?,  §eR",  xeq

k=1
tekis elliptiklik shartini qanoatlantiradi.
A’ orgali A ning x,, bo‘yicha xosila gatnashmagan operatorni belgilaymiz.
Q' orqali E,_, dagi chegarasi —80Q’ (C?*4

Q' x(~=H,0), 0<H ,[,=0"x{—1}, T =280\(TyUT}y) bolsin.

sinfga tegishli sohani belgilaymiz (2 =
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p € C*(E,) vazn funksiyasi quyidagi shartlarni qanoatlantirsin:

N'xX(—¢&p,0)da 0<¢gy<p (1)

(u, q) funksiyalar juftligini quyidagi shartlar asosida izlaymiz
Au=pq+f, 0q/0x, =0, x €1 (2)
u=g xean,%zh x €T. 3)

Keyinchalik C orqali 2 ga, A operator koeffitsientlarining C* normalariga hamda
p, & ga boglig bo‘lgan o‘zgarmaslarni belgilaymiz. Ularni nomerlamaslik
magsadida, har bir keyingi o‘zgarmasni oldingisidan katta deb olamiz.
(2), (3) masalada f € C*(R), g € C>***(002), h € C***(T,) deb olamiz.

Teorema. Agar u € C***(2 ) va q € C*(Q') funksiyalar (2), (3)
shartlarni gqanoatlantirsa, u holda shunday o‘zgarmas C son topiladiki

[ul>*4(2) + 1qI*(2) <

< ¢ (IF1(@) + 1g1#*4(30) + |hI**3(To) + [ul°()) “)
tengsizlik o‘rinli bo‘ladi.

Lemma 1. Shunday o‘zgarmas C son mavjudki, (2), (3) masalaning (2,
dagi yechimi uchun A = —A va p = 1 bo‘lganda, quyidagi tengsizlik o‘rinli

[ul?*A(B7) + €%lq1* (o) < C(?If1*(Bze) + 191" (02e) +
+elh|*(0y,) + [ul' (Bzo))
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  x =  (   x 1 , … ,   x  n )


    R  n


  x ′


      x


    x  n = 0


   (   x 1 , … ,   x  n − 1 ,     0 )  


  𝛺


    R  n  


  u ( x )


  𝛺


     [ u ]  𝜆  ( 𝛺 ) = S u p  | u  ( x ) − u ( y ) | ∙    | x − y |  − 𝜆 ,         x , y ∈ 𝛺         x ≠ y


     | u | 0  ( 𝛺 ) = S u p  | u |         𝛺       d a


     | u | 0  ( 𝛺 ) = S u p  | u |         𝛺       d a


     [ u ]  k + 𝜆  ( 𝛺 ) =   ∑  j = 0  n     ( d i a m   𝛺 )  j m a x    |   D  𝛼 u | 0  ( 𝛺 ) +


     [ u ]  k + 𝜆  ( 𝛺 ) =   ∑  j = 0  n     ( d i a m   𝛺 )  j m a x    |   D  𝛼 u | 0  ( 𝛺 ) +


  +    ( d i a m   𝛺 )  k + 𝜆 m a x    |   D  𝛼 u |  𝜆  ( 𝛺 ) ,         k = 0 , 1 , 2 … ,


  +    ( d i a m   𝛺 )  k + 𝜆 m a x    |   D  𝛼 u |  𝜆  ( 𝛺 ) ,         k = 0 , 1 , 2 … ,


  𝜆


    C  k + 𝜆  (   𝛺 - )


  𝛺     d a        | u |  k + 𝜆  ( 𝛺 )


  u


  A


  A = −   ∑  j , k = 1  n    a  j k  ( x )   𝜕 2 / 𝜕   x  j 𝜕   x  k +   ∑  j = 1  n    a  j k  ( x ) 𝜕 / 𝜕   x  j + a ( x )


    a  j k ,       a  j ,     a   l a r       C  𝜆  (   R  n )


    ∑  j , k = 1  n    a  j k  ( x )   𝜉  j   𝜉  k ≥   𝜀 0    | 𝜉 | 2     ,     𝜉 ∈   R  n     ,     x ∈ 𝛺


  A ′


  A


    x  n


  𝛺 ′


    E  n − 1


  − 𝜕   𝛺 ′             C  2 + 𝜆


  𝛺 =   𝛺 ′ ×  ( − H , 0 ) ,     0 < H


   Г  𝜏 =   𝛺 ′ ×  { − 𝜏 } ,         Г = 𝜕 𝛺 \  (  Г 0 ∪  Г  H )


  𝜌 ∈   C  𝜆  (   E  n )


    𝛺 ′ ×  ( −   𝜀 0 ,   0 )   d a       0 <   𝜀 0 < 𝜌


   ( u , q )


  A u = 𝜌 q + f ,         𝜕 q / 𝜕   x  n = 0   ,         x ∈ 𝛺


  u = g           x ∈ 𝜕 𝛺   ,         𝜕 u  𝜕   x  n = h         x ∈  Г 0 .  


  C


  𝛺


  A    


    C  𝜆


  𝜌   ,       𝜀 0     g a  


  f     ∈   C  𝜆  (   𝛺 - ) ,     g ∈   C  2 + 𝜆  ( 𝜕 𝛺 ) ,     h ∈   C  1 + 𝜆  (    Г 0 - )


  u ∈   C  2 + 𝜆  (   𝛺 -     )     v a         q   ∈ C  𝜆  (   𝛺 - ′ )


  C


     | u |  2 + 𝜆  ( 𝛺 ) +    | q |  𝜆  ( 𝛺 ′ ) ≤


  ≤ C  (    | f |  𝜆  ( 𝛺 ) +    | g |  2 + 𝜆  ( 𝜕 𝛺 ) +    | h |  1 + 𝜆  (  Г 0 ) +    | u | 0  ( 𝛺 ) )                                                                


  C


        𝛺 1


  A = − ∆     v a     𝜌 = 1


     | u |  2 + 𝜆  (   B  𝜀 − ) +   𝜀 2    | q |  𝜆  (   𝜎  𝜀 ) ≤ C (   𝜀 2    | f |  𝜆  (   B  2 𝜀 − ) +    | g |  2 + 𝜆  (   𝜎  2 𝜀 ) +


  + 𝜀    | h |  1 + 𝜆  (   𝜎  2 𝜀 ) +    | u | 1  (   B  2 𝜀 − ) )


  + 𝜀    | h |  1 + 𝜆  (   𝜎  2 𝜀 ) +    | u | 1  (   B  2 𝜀 − ) )

