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� ¤ ç  � à¡ã ¤«ï £¨¯¥à¡®«¨ç¥áª¨å ¤¨ää¥à¥æ¨ «ìëå ãà ¢¥¨© á ¬®£®§ ç®© ¯à ¢®©
ç áâìî (¤¨ää¥à¥æ¨ «ìëå ¢ª«îç¥¨©) ¨§ãç « áì ¢ à ¡®â å [1]{[4] ¨ ¤àã£¨å.

� ¤ ®© áâ âì¥ à áá¬ âà¨¢ îâáï ¢®¯à®áë, ª á îé¨¥áï áãé¥áâ¢®¢ ¨ï ¨ ¥ª®â®àëå á¢®©áâ¢
à¥è¥¨© § ¤ ç¨ � à¡ã ¤«ï ¤¨ää¥à¥æ¨ «ìëå ¢ª«îç¥¨© á ç áâë¬¨ ¯à®¨§¢®¤ë¬¨ ¤à®¡ëå
¯®àï¤ª®¢.

�á®¢ë¥ ¯®«®¦¥¨ï â¥®à¨¨ ¤à®¡®£® ¨â¥£à®-¤¨ää¥à¥æ¨à®¢ ¨ï, ¥¥ ¯à¨«®¦¥¨ï ¢ â¥®à¨¨
¨â¥£à «ìëå ¨ ¤¨ää¥à¥æ¨ «ìëå ãà ¢¥¨© ¨ ®¡è¨à ï ¡¨¡«¨®£à ä¨ï à ¡®â á®¤¥à¦¨âáï ¢
¬®®£à ä¨¨ [5].

1�. �¢¥¤¥¬ ®¡®§ ç¥¨ï: En | n-¬¥à®¥ ¥¢ª«¨¤®¢® ¯à®áâà áâ¢® á ®à¬®© k�k ¨ ã«¥¢ë¬ í«¥-
¬¥â®¬ �; C(P ), AC(P ), L(P ), L1(P ) | á®®â¢¥âáâ¢¥® ¯à®áâà áâ¢  ¥¯à¥àë¢ëå,  ¡á®«îâ®
¥¯à¥àë¢ëå, áã¬¬¨àã¥¬ëå, ¨§¬¥à¨¬ëå ¯® �¥¡¥£ã ¨ ®£à ¨ç¥ëå ¢ áãé¥áâ¢¥®¬ äãªæ¨©,
ª®â®àë¥ ®¯à¥¤¥«¥ë ¢ ®¡« áâ¨ P ; compEn (convEn) | ¬®¦¥áâ¢® ¢á¥å ¥¯ãáâëå ª®¬¯ ªâëå
(¢ë¯ãª«ëå ¨ ª®¬¯ ªâëå) ¯®¤¬®¦¥áâ¢ ¨§ En á ¬¥âà¨ª®© � ãá¤®àä  �(�; �); �(�; �) | à ááâ®ï-
¨¥ ¬¥¦¤ã â®çª®© ¨ ¬®¦¥áâ¢®¬ ¢ En; coA| § ¬ëª ¨¥ ¢ë¯ãª«®© ®¡®«®çª¨ ¬®¦¥áâ¢  A; �(�)
| £ ¬¬ -äãªæ¨ï. �ãªæ¨ï f : P ! En  §ë¢ ¥âáï á¥«¥ªâ®à®¬ ¬®£®§ ç®£® ®â®¡à ¦¥¨ï
(¬. ®.) F : P ! compEn, ¥á«¨ f(x) 2 F (x) ¤«ï x 2 P .

�ãáâì G = (0; a]� (0; b], G = [0; a] � [0; b], 0 < �; � � 1, f(x; y) 2 L(G). �ëà ¦¥¨¥

I�0 f(x; y) =
1

�(�)

Z x

0

f(s; y)
(x� s)1��

ds; x > 0; (1)

 §ë¢ ¥¬ [5] ç áâë¬ «¥¢®áâ®à®¨¬ ¨â¥£à «®¬ �¨¬  -�¨ã¢¨««ï ¤à®¡®£® ¯®àï¤ª  � ¯®
¯¥à¥¬¥®© x,   ¢ëà ¦¥¨¥

Ir0f(x; y) =
1

�(�)�(�)

Z x

0

Z y

0

f(s; t)ds dt
(x� s)1��(y � t)1��

; x > 0; y > 0; (2)

| á¬¥è ë¬ «¥¢®áâ®à®¨¬ ¤à®¡ë¬ ¨â¥£à «®¬ �¨¬  -�¨ã¢¨««ï ¯®àï¤ª  r = (�; �). �á«¨
f(x; y) 2 L(G), â® [5] ¨â¥£à «ë I�0 f(x; y), I

r
0f(x; y) ®¯à¥¤¥«¥ë ¯®çâ¨ ¢áî¤ã (¯. ¢.)   G ¨ ¯à¨-

 ¤«¥¦ â ¯à®áâà áâ¢ã L(G).
�ãáâì f1��(x; y) = I1��0 f(x; y), f1�r(x; y) = I1�r0 f(x; y), 1� r = (1� �; 1 � �). �®£¤  äãªæ¨¨

D�
0 f(x; y) = Dxf1��(x; y); Dr

0f(x; y) = D2
xyf1�r(x; y)�

Dx =
@

@x
; D2

xy =
@2

@x @y

� (3)

� ¡®â  ¢ë¯®«¥  ¯à¨ ç áâ¨ç®© ¯®¤¤¥à¦ª¥ �¥¦¤ã à®¤®© �®à®á®¢áª®© �à®£à ¬¬ë ¯®¤¤¥à¦ª¨

®¡à §®¢ ¨ï ¢ ®¡« áâ¨ â®çëå  ãª   �ªà ¨¥ (£à â APU 061014).
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 §ë¢ ¥¬ [5] á®®â¢¥âáâ¢¥® ç áâ®© «¥¢®áâ®à®¥© ¯à®¨§¢®¤®© �¨¬  -�¨ã¢¨««ï ¯®àï¤ª  �
¯® ¯¥à¥¬¥®© x ¨ á¬¥è ®© «¥¢®áâ®à®¥© ¯à®¨§¢®¤®© �¨¬  -�¨ã¢¨««ï ¤à®¡®£® ¯®àï¤ª 
r = (�; �). �à®¡®¥ ¨â¥£à¨à®¢ ¨¥ ®¡« ¤ ¥â ¯®«ã£àã¯¯®¢ë¬ á¢®©áâ¢®¬ [5]

Ir0I
r1
0 f(x; y) = Ir+r10 f(x; y); r1 = (�1; �1); 0 < �1; �1 < 1; (4)

£¤¥ r + r1 | áã¬¬  ¢¥ªâ®à®¢ r ¨ r1.

� ¬¥â¨¬, çâ® ¯à¨ � = � = 0 I00f(x; y) = f(x; y),   ¯à¨ � = � = 1 I10f(x; y) =
xR
0

yR
0

f(s; t)ds dt.

2�. � áá¬®âà¨¬ ¨â¥£à «ì®¥ ãà ¢¥¨¥ �¡¥«ï

1
�(�)�(�)

Z x

0

Z y

0

'(s; t)ds dt
(x� s)1��(y � t)1��

= f(x; y); x > 0; y > 0: (5)

�¥¬¬  1. �«ï â®£® çâ®¡ë ãà ¢¥¨¥ (5) ¡ë«® à §à¥è¨¬® ¢ ¯à®áâà áâ¢¥ áã¬¬¨àã¥¬ëå

äãªæ¨©, ¥®¡å®¤¨¬® ¨ ¤®áâ â®ç®, çâ®¡ë

f1�r(x; y) 2 AC(G);

f1�r(x; 0) = f1�r(0; y) = �; x 2 [0; a]; y 2 [0; b]:
(6)

�à¨ íâ®¬ ãà ¢¥¨¥ (5) ¨¬¥¥â ¥¤¨áâ¢¥®¥ à¥è¥¨¥.

�«¥¤ãï [5], ç¥à¥§ Ir0 (L) ®¡®§ ç¨¬ ª« áá äãªæ¨© f(x; y), ¯à¥¤áâ ¢¨¬ëå ¢ ¢¨¤¥ f(x; y) =
Ir0(x; y), (x; y) 2 L(G).

�¥¬¬  2. �«ï â®£® çâ®¡ë f(x; y) 2 Ir0 (L), ¥®¡å®¤¨¬® ¨ ¤®áâ â®ç®, çâ®¡ë äãªæ¨ï

f(x; y) ã¤®¢«¥â¢®àï«  ãá«®¢¨ï¬ (6).

�®ª § â¥«ìáâ¢® «¥¬¬ 1 ¨ 2   «®£¨ç® ¤®ª § â¥«ìáâ¢ã á®®â¢¥âáâ¢¥® â¥®à¥¬ 2.1 ¨ 2.3 ¨§
[5].

�¥¬¬  3. �ãáâì 0 < r � 1. �®£¤  ¤«ï ¯. ¢. (x; y) 2 G

1) Dr
0I

r
0f(x; y) = f(x; y), ¥á«¨ f(x; y) 2 L(G); (7)

2) Ir0D
r
0f(x; y) = f(x; y), ¥á«¨ f(x; y) 2 Ir0 (L);

3) Ir0D
r
0f(x; y) = f(x; y)� �(x; y), (8)

£¤¥

�(x; y) =
x��1

�(�)
I�0  

0(y) +
y��1

�(�)
I�0 '

0(x) +
x��1y��1

�(�)�(�)
'(0); (9)

¥á«¨ f(x; y) 2 L(G); f1�r(x; y) 2 AC(G);

f1�r(x; 0) = '(x); x 2 [0; a]; '0(x) 2 L1([0; a]); (10)

f1�r(0; y) =  (y); y 2 [0; b];  0(y) 2 L1([0; b]); '(0) =  (0):

�®ª § â¥«ìáâ¢®. � á¨«ã (3), (4) ¤«ï ¯. ¢. (x; y) 2 G

Dr
0I

r
0f(x; y) = D2

xy(I
1�r
0 Ir0f(x; y)) = f(x; y):

�á«¨ f(x; y) 2 Ir0 (L), â® f(x; y) = Ir0(x; y). �®£¤ 

Ir0D
r
0f(x; y) = Ir0D

2
xy(I

1�r
0 (x; y)) = Ir0(x; y) = f(x; y):
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�®ª ¦¥¬ (8). � ª ª ª f1�r(x; y) 2 AC(G), â® ¯. ¢.   G áãé¥áâ¢ã¥â á¬¥è  ï «¥¢®áâ®à®ïï
¯à®¨§¢®¤ ï �¨¬  -�¨ã¢¨««ï Dr

0f(x; y), ª®â®àãî ®¡®§ ç¨¬ ç¥à¥§ �(x; y). � á¨«ã ãá«®¢¨ï (10)
äãªæ¨î f1�r(x; y) ¬®¦® ¯à¥¤áâ ¢¨âì ¢ ¢¨¤¥ [6]

f1�r(x; y) = !(x; y) + I10�(x; y);

!(x; y) = '(x) +  (y)� '(0):

�¥¯¥àì, ¨á¯®«ì§ãï (4), ¯®«ãç ¥¬

I1�r0 (f(x; y)� Ir0�(x; y)) = !(x; y);

I10 (f(x; y)� Ir0�(x; y)) = Ir0!(x; y): (11)

� ª ª ª f(x; y)�Ir0�(x; y) 2 L(G), â® ¨§ (11) á«¥¤ã¥â, çâ® I
r
0!(x; y) 2 AC(G). �«¥¤®¢ â¥«ì®, ¤«ï

¯. ¢. (x; y) 2 G

f(x; y)� Ir0�(x; y) = D2
xyI

r
0!(x; y): (12)

�®ª ¦¥¬, çâ® D2
xyI

r
0!(x; y) á®¢¯ ¤ ¥â á �(x; y). �ãáâì v(x; y) = Ir0'(x). � ª ª ª '(x) = '(0)+

+
xR
0

'0(t)dt, â®, ¨á¯®«ì§ãï â¥®à¥¬ã �ã¡¨¨, ¯®«ãç ¥¬

v(x; y) =
x�y�'(0)

�(1 + �)�(1 + �)
+

y�

�(1 + �)�(1 + �)

Z x

0

(x� s)�'0(s)ds: (121)

�®£¤ 

D2
xyv(x; y) =

x��1y��1'(0)
�(�)�(�)

+
y��1

�(�)
I�0 '

0(x); (13)

¯à¨ç¥¬ I�0 '
0(x) 2 C([0; a]). � «®£¨ç® ¤®ª §ë¢ ¥¬, çâ®

D2
xyI

r
0 (y) =

x��1y��1'(0)
�(�)�(�)

+
x��1

�(�)
I
�
0  

0(y): (14)

�§ á®®â®è¥¨© (12){(14) á«¥¤ã¥â (8), ¯à¨ç¥¬ �(x; y) 2 C(G).

3�. � áá¬®âà¨¬ ¤¨ää¥à¥æ¨ «ì®¥ ¢ª«îç¥¨¥ (¤. ¢.)

Dr
0u(x; y) 2 F (x; y; u(x; y)) (15)

¨ ªà ¥¢ë¥ ãá«®¢¨ï

u1�r(x; 0) = '(x); x 2 [0; a];

u1�r(0; y) =  (y); y 2 [0; b]; '(0) =  (0): (16)

�à¥¤¯®«®¦¨¬, çâ® ¬. ®. F : G�En ! compEn ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬:

(A1) F (�; �; u) : G! compEn ¨§¬¥à¨¬® ¤«ï ª ¦¤®£® u 2 En;
(A2) �(F (x; y; u); F (x; y; v)) � Kku� vk ¤«ï ¯. ¢. (x; y) 2 G ¨ «î¡ëå u; v 2 En;
(A3) jF j = �(F (x; y; u); f�g) �M ¤«ï «î¡ëå (x; y; u) 2 G�En.

�à¥¤¯®«®¦¨¬ â ª¦¥, çâ® äãªæ¨¨ ' : [0; a] ! En,  : [0; b] ! En  ¡á®«îâ® ¥¯à¥àë¢ë¥ ¨
'0 2 L1([0; a]),  0 2 L1([0; b]).

�¯à¥¤¥«¥¨¥ 1. �ãªæ¨î u : G! En  §ë¢ ¥¬ à¥è¥¨¥¬ § ¤ ç¨ (15){(16), ¥á«¨

( ) u(x; y) 2 C(G);
(¡) u1�r(x; y) 2 AC(G);
(¢) u(x; y) ã¤®¢«¥â¢®àï¥â ªà ¥¢ë¬ ãá«®¢¨ï¬ (16) ¨ ¯. ¢.   G ¤. ¢. (15).
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� áá¬®âà¨¬ ¤¨ää¥à¥æ¨ «ì®¥ ãà ¢¥¨¥

Dr
0u(x; y) = (x; y): (17)

�¥¬¬  4. �á«¨ (x; y) 2 L(G) ¨ k(x; y)k � M , â® § ¤ ç  (17), (16) íª¢¨¢ «¥â  ãà ¢¥-

¨î

u(x; y) = Ir0(x; y) + �(x; y): (18)

�®ª § â¥«ìáâ¢®. �á«¨ à¥è¥¨¥ § ¤ ç¨ (17), (16) áãé¥áâ¢ã¥â, â® ¢ á¨«ã (8), (9) ¥£® ¬®¦®
§ ¯¨á âì ¢ ¢¨¤¥ (18).

�®ª ¦¥¬ ¤ «¥¥, çâ® äãªæ¨ï u(x; y) ï¢«ï¥âáï à¥è¥¨¥¬ § ¤ ç¨ (17), (16). � «¥¬¬¥ 3 ®â-
¬¥ç «®áì, çâ® �(x; y) 2 C(G). � ª ª ª k(x; y)k � M , â® ¥¯®áà¥¤áâ¢¥® ¯à®¢¥àï¥¬, çâ®
Ir0(x; y) 2 C(G). �«¥¤®¢ â¥«ì®, u(x; y) ã¤®¢«¥â¢®àï¥â ãá«®¢¨î ( ) ®¯à¥¤¥«¥¨ï 1. �áâ ¥âáï ¯à®-
¢¥à¨âì, çâ® u(x; y) ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ (¡), (¢) íâ®£® ®¯à¥¤¥«¥¨ï. �ãáâì q(x; y) = Ir0!(x; y).
� «®£¨ç® ¢ë¢®¤ã á®®â®è¥¨ï (121) ¯®«ãç¨¬ ¯à¥®¡à §®¢ ®¥ ¢ëà ¦¥¨¥

q(x; y) =
1

�(1 + �)�(1 + �)

�
x�y�'(0) + y�

Z x

0

(x� s)�'0(s)ds+ x�
Z y

0

(y � t)� 0(t)dt
�
;

¨§ ª®â®à®£® á«¥¤ã¥â, çâ® ¤«ï x 2 [0; a], y 2 [0; b]

q(x; 0) = q(0; y) = �: (19)

�®£« á® «¥¬¬¥ 3 �(x; y) = D2
xyq(x; y). �ëà §¨¢ �(x; y) ¨§ (18) ¨ ¢ëç¨á«¨¢ I10�(x; y) á ãç¥â®¬

(19), ¯®«ãç¨¬

I10 (u(x; y)� Ir0(x; y)) = Ir0!(x; y):

�âáî¤ , ¨á¯®«ì§ãï (4), ¨¬¥¥¬

Ir0 (I
1�r
0 u(x; y)� I10(x; y)� !(x; y)) = �;

¯®íâ®¬ã ¢ á¨«ã «¥¬¬ë 1 I1�r0 u(x; y)� I10(x; y)� !(x; y) = �, â. ¥. u1�r(x; y) = I10(x; y) + !(x; y).
�«¥¤®¢ â¥«ì®, u1�r(x; y) 2 AC(G) ¨ ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ (16),   â ª¦¥ Dr

0u(x; y) = (x; y)
¤«ï ¯. ¢. (x; y) 2 G.

�¥®à¥¬  1. �ãáâì ¬. ®. F : G�En ! compEn ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ (A1){(A3),   äãª-

æ¨ï �(x; y) : G ! En ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ ( ), (¡) ®¯à¥¤¥«¥¨ï 1, ãá«®¢¨ï¬ (16) ¨ ¤«ï ¯.¢.

(x; y) 2 G

�(Dr
0�(x; y); F (x; y; �(x; y))) � � < +1: (20)

�®£¤  áãé¥áâ¢ã¥â â ª®¥ à¥è¥¨¥ u(x; y) § ¤ ç¨ (15), (16), çâ® ¤«ï (x; y) 2 G

ku(x; y) � �(x; y)k �
�

K
( eEr(Kx

�y�)� 1); (21)

£¤¥

eEr(z) =
1X
k=0

zk

�(�k + 1)�(�k + 1)
:

�®ª § â¥«ìáâ¢®. �®áâà®¨¬ ¯®á«¥¤®¢ â¥«ì®áâ¨ äãªæ¨© u(k)(x; y), vk(x; y),
k � 0, u(0)(x; y) = �(x; y), v(0)(x; y) = Dr

0�(x; y), u
(k)(x; y) = Ir0vk(x; y) + �(x; y), k � 1, £¤¥ vk(x; y)

| â ª®© ¨§¬¥à¨¬ë© á¥«¥ªâ®à ¨§¬¥à¨¬®£® ¬. ®. F (x; y; u(k�1)(x; y)), çâ® ¤«ï ¯. ¢. (x; y) 2 G

kvk(x; y)� vk�1(x; y)k = �(vk�1(x; y); F (x; y; u(k�1)(x; y))): (22)
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�® ¨¤ãªæ¨¨ ¯®«ãç ¥¬

kvm+1(x; y)� vm(x; y)k �
�(Kx�y�)m

�(m�+ 1)�(m� + 1)
¤«ï ¯. ¢. (x; y) 2 G; (23)

kum+1(x; y)� um(x; y)k �
�

K

(Kx�y�)m

�(m�+ 1)�(m� + 1)
; (x; y) 2 G: (24)

�à¨ ¯®¬®é¨ ®æ¥®ª (23), (24) ¤®ª §ë¢ ¥¬, çâ® ¯®á«¥¤®¢ â¥«ì®áâì vk(x; y), k � 0, ¯. ¢.   G
áå®¤¨âáï ª äãªæ¨¨ v(x; y) 2 L(G),   ¯®á«¥¤®¢ â¥«ì®áâì uk(x; y), k � 0, áå®¤¨âáï à ¢®¬¥à®
  G ª äãªæ¨¨ u(x; y) 2 C(G). �®£« á® â¥®à¥¬¥ �¥¡¥£  u(x; y) = Ir0v(x; y) + �(x; y),   á®£« á®
«¥¬¬¥ 4 u(x; y) ã¤®¢«¥â¢®àï¥â ãá«®¢¨î (16), u1�r(x; y) 2 AC(G), Dr

0u(x; y) = v(x; y) ¤«ï ¯. ¢.
(x; y) 2 G. �§ (22) ¯à¨ k !1 á«¥¤ã¥â, çâ® u(x; y) ã¤®¢«¥â¢®àï¥â ¯. ¢.   G ¤. ¢. (15).

�®á¯®«ì§®¢ ¢è¨áì ®æ¥ª®© (24), ¯®«ãç ¥¬, çâ® ¤«ï (x; y) 2 G ¨¬¥¥â ¬¥áâ® ®æ¥ª 

ku(m+1)(x; y)� �(x; y)k �
mX
k=0

ku(k+1)(x; y)� u(k)(x; y)k �
�

K
( eEr(Kx�y�)� 1):

�âáî¤  ¯à¨ m!1 á«¥¤ã¥â (21).

�«¥¤áâ¢¨¥. �ãáâì �(x; y) = D2
xyI

r
0!(x; y). �®£¤ , ª ª ¨ ¢ «¥¬¬¥ 4, ¤®ª ¦¥¬, çâ® �1�r(x; y) =

!(x; y). �«¥¤®¢ â¥«ì®, �(x; y) ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ ( ), (¡) ®¯à¥¤¥«¥¨ï 1 ¨ ªà ¥¢ë¬ ãá«®-
¢¨ï¬ (16),   Dr

0�(x; y) = D2
xy!(x; y) = � ¤«ï ¯. ¢. (x; y) 2 G. �®íâ®¬ã á ãç¥â®¬ ãá«®¢¨ï (A3)

�(Dr
0�(x; y); F (x; y; �(x; y))) � M ¨ á®£« á® â¥®à¥¬¥ 1 ¬®¦¥áâ¢® à¥è¥¨© § ¤ ç¨ (15), (16) ¥-

¯ãáâ®.

4�. � áá¬®âà¨¬ ¤ «¥¥ ¤. ¢. (15) ¨ ªà ¥¢ë¥ ãá«®¢¨ï

u1�r(x; 0) = u1�r(0; y) = �; x 2 [0; a]; y 2 [0; b]: (25)

�ãªæ¨ï u : G ! En  §ë¢ ¥âáï à¥è¥¨¥¬ § ¤ ç¨ (15), (25), ¥á«¨ u(x; y) ã¤®¢«¥â¢®àï¥â ãá«®-
¢¨ï¬ ®¯à¥¤¥«¥¨ï 1 ¢ ®¡« áâ¨ G. �á«¨ u(x; y) ¥áâì ¥ª®â®à®¥ à¥è¥¨¥ § ¤ ç¨ (15), (25), â®
u(x; y) = Ir0v(x; y), £¤¥ v(x; y) | ¨§¬¥à¨¬ë© á¥«¥ªâ®à ¬. ®. F (x; y; u(x; y)). � ª ª ª kv(x; y)k �M ,
â® «¥£ª® ¤®ª § âì, çâ® lim Ir0v(x; y) = � ¯à¨ x ! 0 ¤«ï ª ¦¤®£® y 2 (0; b] ¨ ¯à¨ y ! 0 ¤«ï
ª ¦¤®£® x 2 (0; a]. �®« £ ¥¬ Ir0v(x; y) = � ¯à¨ x = 0, y 2 [0; b] ¨ y = 0, x 2 [0; a].

�¬¥¥â ¬¥áâ® ãâ¢¥à¦¤¥¨¥,   «®£¨ç®¥ â¥®à¥¬¥ 1, ¯à¨ç¥¬ ®æ¥ª  (21) ¢¥à  ¤«ï (x; y) 2 G.
�á«¨ ¢ á«¥¤áâ¢¨¨ ¯®«®¦¨âì �(x; y) = �, â® ¯®«ãç¨¬, çâ® ¬®¦¥áâ¢® à¥è¥¨© § ¤ ç¨ (15), (25),
ª®â®à®¥ ®¡®§ ç¨¬ ç¥à¥§ H(F ; r), ¥¯ãáâ® ¨ á®£« á® «¥¬¬¥ 2 H(F ; r) � Ir0 (L).

�¥®à¥¬  2. �ãáâì ¬. ®. F : G�En ! convEn ã¤®¢«¥â¢®àï¥â ãá«®¢¨î (�3) ¨ ãá«®¢¨ï¬:

(B1) F (x; y; �) ¯®«ã¥¯à¥àë¢® á¢¥àåã ¤«ï ¯. ¢. (x; y) 2 G;

(B2) ¤«ï «î¡®£® u 2 En áãé¥áâ¢ã¥â ¨§¬¥à¨¬ë© á¥«¥ªâ®à ¬. ®. F (�; �; u).

�®£¤  áãé¥áâ¢ã¥â à¥è¥¨¥ § ¤ ç¨ (15), (25).

�®ª § â¥«ìáâ¢®. �¡« áâì G ¯®ªà®¥¬ á¥âª®© á ã§« ¬¨ (xi; yj), xi = ih, yj = jl, mh = a,
ml = b, ¨ ¯ãáâì Gij = [xi; xi+1]� [yj ; yj+1]. �®áâà®¨¬ äãªæ¨î u(m) : G! En, ã¤®¢«¥â¢®àïîéãî
ªà ¥¢ë¬ ãá«®¢¨ï¬ (25). �ãáâì 00 : G00 ! En | ¥ª®â®àë© ¨§¬¥à¨¬ë© á¥«¥ªâ®à ¬. ®. F (x; y; �).
�®« £ ¥¬ u(m)(x; y) = Ir000(x; y) ¢ ®¡« áâ¨ G00. �à¥¤¯®«®¦¨¬, çâ® äãªæ¨ï U (m)(x; y) ¯®áâà®¥ 
¢ ®¡« áâ¨ [0; xi+1]�[0; yj+1]n(xi; xi+1]�(yj ; yj+1] , ¨ ®¯à¥¤¥«¨¬ ¥¥ ¢ ®¡« áâ¨ Gij . �á«¨ ij : Gij ! En

| ¨§¬¥à¨¬ë© á¥«¥ªâ®à ¬. ®. F (x; y; u(m)(xi; yj)),   vm(x; y) = k�(x; y) ¤«ï (x; y) 2 Gk� , k = 0; i,
� = 0; j, â® ¤«ï (x; y) 2 Gij ¯®« £ ¥¬ u(m)(x; y) = Ir0vm(x; y). � ª ª ª vm 2 L(G), â® u(m)

1�r(x; y) =
I10vm(x; y) 2 AC(G) ¨ ¬®¦¥áâ¢® äãªæ¨© u

(m)
1�r(x; y), m � 1, ï¢«ï¥âáï à ¢®¬¥à® ®£à ¨ç¥ë¬

¨ à ¢®áâ¥¯¥® ¥¯à¥àë¢ë¬.
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�à®¬¥ â®£®, ¤«ï «î¡ëå (x1; y1); (x2; y2) 2 G, x1 � x2, y1 � y2, m � 1

ku(m)(x2; y2)� u(m)(x1; y1)k �
M

�(1 + �)�(1 + �)
a�(y�2 � y

�
1 ) +

+b�(x�2 � x�1 ) + 2(b�(x2 � x1)� + a�(y2 � y1)�) + (x2 � x1)�(y2 � y1)�]; (26)

  â ª¦¥

ku(m)(x; y)k �
Ma�b�

�(1 + �)�(1 + �)
; m � 1: (27)

�«¥¤®¢ â¥«ì®, ¨ ¬®¦¥áâ¢® äãªæ¨© u(m)(x; y), m � 1, ï¢«ï¥âáï à ¢®¬¥à® ®£à ¨ç¥ë¬
¨ à ¢®áâ¥¯¥® ¥¯à¥àë¢ë¬. � á®®â¢¥âáâ¢¨¨ á â¥®à¥¬®© �àæ¥«  áãé¥áâ¢ãîâ ¯®¤¯®á«¥¤®-
¢ â¥«ì®áâ¨ (®¡®§ ç¨¬ ¨å â ª¦¥ u(m)(x; y) ¨ u

(m)
1�r(x; y), m � 1), ª®â®àë¥ à ¢®¬¥à®   G

áå®¤ïâáï á®®â¢¥âáâ¢¥® ª u(x; y) ¨ z(x; y). �¯à¥¤¥«¨¬ äãªæ¨î g(m)(x; y) : G ! En, ¯®« £ ï
g(m)(x; y) = u(m)(xi; yj), ¥á«¨ (x; y) 2 [xi; xi+1)�[yj; yj+1), i; j = 0;m� 2, g(m)(x; y) = u(m)(xm�1; yj),
¥á«¨ (x; y) 2 Gm�1;j, j = 0;m� 1, ¨ g(m)(x; y) = u(m)(xi; ym�1), ¥á«¨ (x; y) 2 Gi;m�1, i = 0;m� 2.
�ç¥¢¨¤®, g(m)(x; y) â ª¦¥ à ¢®¬¥à®   G áå®¤¨âáï ª u(x; y) ¯à¨ m!1 ¨

vm(x; y) 2 F (x; y; g(m)(x; y)): (28)

�®á¯®«ì§®¢ ¢è¨áì (28) ¨ «¥¬¬®© 1.2 ([2], á. 19), ¯®«ãç ¥¬ ¤«ï ¯. ¢. (x; y) 2 G

D2
xyz(x; y) 2

1\
i=1

co
1[
k=i

D2
xyu

(k)
1�r(x; y) �

�
1\
i=1

co
1[
k=i

F (x; y; g(k)(x; y)) � F (x; y; u(x; y)):

�®áª®«ìªã u(m)
1�r(x; y) = I1�r0 u(m)(x; y), â® ¢ á®®â¢¥âáâ¢¨¨ á â¥®à¥¬®© �¥¡¥£  z(x; y) = I1�r0 u(x; y) =

u1�r(x; y). �âáî¤  ¨ ¨§ (3) á«¥¤ã¥â, çâ® ¯. ¢.   G Dr
0u(x; y) = D2

xyz(x; y) 2 F (x; y; u(x; y)). �â¨¬
§ ¢¥àè ¥âáï ¤®ª § â¥«ìáâ¢® â¥®à¥¬ë 2.

�¥®à¥¬  3. �ãáâì ¬. ®. F : G� En ! convEn ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ (B1), (B2) ¨ áãé¥-

áâ¢ãîâ â ª¨¥ ¯®áâ®ïë¥ R ¨ T , çâ® jF (x; y; u)j � R + Tkuk ¤«ï (x; y; u) 2 G � En. �®£¤ 

áãé¥áâ¢ã¥â à¥è¥¨¥ § ¤ ç¨ (15), (25).

�«ï ¤®ª § â¥«ìáâ¢  â¥®à¥¬ë 3 ¬®¦® ¢®á¯®«ì§®¢ âìáï â¥å¨ª®© ¤®ª § â¥«ìáâ¢  â¥®à¥¬ë 1
à ¡®âë [7],  ¤ ¯â¨à®¢ ®© ¯à¨¬¥¨â¥«ì® ª § ¤ ç¥ (15), (25). �à¨ íâ®¬ ¢¬¥áâ® «¥¬¬ë 4 íâ®©
à ¡®âë á«¥¤ã¥â ¢®á¯®«ì§®¢ âìáï á«¥¤ãîé¨¬   «®£®¬ ¥à ¢¥áâ¢  �¥¤à®ää  ¤«ï ¨â¥£à « 
�¨¬  -�¨ã¢¨««ï ¤à®¡®£® ¯®àï¤ª  r.

�¥¬¬  5. �ãáâì v : G! [0;+1), v 2 C(G), ¨ ¤«ï (x; y) 2 G

v(x; y) � A+
B

�(�)�(�)

Z x

0

Z y

0

(x� s)��1(y � t)��1v(s; t)ds dt;

£¤¥ A ¨ B | ¥®âà¨æ â¥«ìë¥ ¯®áâ®ïë¥. �®£¤  ¤«ï (x; y) 2 G

v(x; y) � A � eEr(Bx
�y�):

�¥®à¥¬  4. �á«¨ ¬. ®. F : G � En ! convEn ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ â¥®à¥¬ë 2, â®

¬®¦¥áâ¢® H(F ; r) ï¢«ï¥âáï ª®¬¯ ªâë¬ ¯®¤¬®¦¥áâ¢®¬ ¯à®áâà áâ¢  C(G).
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�®ª § â¥«ìáâ¢®. �«ï «î¡®£® à¥è¥¨ï u(x; y) 2 H(F ; r) á¯à ¢¥¤«¨¢ë ®æ¥ª¨ (26), (27).
�«¥¤®¢ â¥«ì®, ¬®¦¥áâ¢® H(F ; r) ï¢«ï¥âáï à ¢®¬¥à® ®£à ¨ç¥ë¬ ¨ à ¢®áâ¥¯¥® ¥¯à¥-
àë¢ë¬ ¨ ®áâ ¥âáï ¥é¥ ¤®ª § âì, çâ® H(F ; r) | § ¬ªãâ®¥ ¬®¦¥áâ¢®. � áá¬®âà¨¬ ¯®á«¥¤®¢ -
â¥«ì®áâì u(k)(x; y) 2 H(F ; r), k � 1, áå®¤ïéãîáï ª u(x; y) 2 C(G). � ª ª ª u(k)(x; y) = Ir0vk(x; y),
£¤¥ vk(x; y) | ¥ª®â®àë© ¨§¬¥à¨¬ë© á¥«¥ªâ®à ¬. ®. F (x; y; u(k)(x; y)), â® u(k)1�r(x; y) = I10vk(x; y) 2
AC(G). � «¥¥, à ááã¦¤ ï, ª ª ¢ â¥®à¥¬¥ 2 ¯à¨ ®¡®á®¢ ¨¨ áå®¤¨¬®áâ¨ ¯®á«¥¤®¢ â¥«ì®áâ¨
u(m)(x; y), m � 1, ª à¥è¥¨î § ¤ ç¨ (15), (25), ¤®ª ¦¥¬, çâ® u(x; y) 2 H(F ; r).
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