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�ãáâì E+
2 | ¯¥à¢ë© ª¢ ¤à â ª®®à¤¨ â®© ¯«®áª®áâ¨ Oxy, D+ | ª®¥ç ï ®¡« áâì ¢ E+

2 ,
®£à ¨ç¥ ï ªà¨¢®© �+ ¨ ®âà¥§ª ¬¨ �1 ¨ �0 ª®®à¤¨ âëå ®á¥© Ox ¨ Oy; D+

e = E+
2 =D

+
.

� [1] ¡ë«¨ ¨§ãç¥ë ªà ¥¢ë¥ § ¤ ç¨ ¤«ï ¢ëà®¦¤ îé¥£®áï B-í««¨¯â¨ç¥áª®£® ãà ¢¥¨ï ¢¨¤ 

L(u) = ymBxu+
@2u

@y2
= 0; (L)

£¤¥ Bx = @2

@x2
+ k

x

@

@x
= x�k @

@x

�
xk @

@x

�
| ®¯¥à â®à �¥áá¥«ï, m > 0, k > 0 | ¯®áâ®ïë¥. � ¤ ®©

à ¡®â¥ ¨§ãç îâáï ®á®¢ë¥ ªà ¥¢ë¥ § ¤ ç¨ ¤«ï ¢ëà®¦¤ îé¥£®áï B-í««¨¯â¨ç¥áª®£® ãà ¢¥¨ï
¢¨¤ 

EB(u) = Bxu+ ym
@2u

@y2
= 0; (EB)

£¤¥ m > 4, k > m

m�2
| ¯®áâ®ïë¥.

�«ï ãà ¢¥¨© (L) ¨ (EB) y = 0 ¥áâì «¨¨ï ¯ à ¡®«¨ç¥áª®£® ¢ëà®¦¤¥¨ï. �à¨ y > 0
ãà ¢¥¨ï (L) ¨ (EB) ¯à¨ ¤«¥¦ â í««¨¯â¨ç¥áª®¬ã â¨¯ã. �««¨¯â¨ç¥áª¨¥ ãà ¢¥¨ï, ¯® ®¤®©
¨§ ¯¥à¥¬¥ëå ª®â®àëå ¤¥©áâ¢ã¥â ®¯¥à â®à �¥áá¥«ï, ¢ [2] ¡ë«¨  §¢ ë B-í««¨¯â¨ç¥áª¨¬¨
ãà ¢¥¨ï¬¨. �ëà®¦¤ îé¨¥áï B-í««¨¯â¨ç¥áª¨¥ ãà ¢¥¨ï (L) ¨ (EB) ®â«¨ç îâáï â¥¬, çâ®
«¨¨ï ¯ à ¡®«¨ç¥áª®£® ¢ëà®¦¤¥¨ï y = 0 ¤«ï ãà ¢¥¨ï (L) ¥ ï¢«ï¥âáï å à ªâ¥à¨áâ¨ç¥áª®©
«¨¨¥©,   ¤«ï ãà ¢¥¨ï (EB) ®  ï¢«ï¥âáï å à ªâ¥à¨áâ¨ç¥áª®© «¨¨¥©. �à ¢¥¨ï (L) ¨ (EB)
¯à¨ïâ®  §ë¢ âì ¢ëà®¦¤ îé¨¬¨áï B-í««¨¯â¨ç¥áª¨¬¨ ãà ¢¥¨ï¬¨ ¯¥à¢®£® ¨ ¢â®à®£® à®¤®¢
á®®â¢¥âáâ¢¥®. �¥§ã«ìâ âë ¤ ®© à ¡®âë ¬®£ãâ  ©â¨ ¯à¨«®¦¥¨¥ ¢ â¥®à¨¨ ªà ¥¢ëå § ¤ ç
¤«ï ¢ëà®¦¤ îé¨åáï í««¨¯â¨ç¥áª¨å ãà ¢¥¨© ¬®£¨å ¯¥à¥¬¥ëå ¨ ®á¥á¨¬¬¥âà¨ç¥áª¨å § ¤ ç
â¥®à¨¨ ¯®â¥æ¨ « , ¯à¨¬¥ï¥¬ëå ¯à¨ à¥è¥¨¨ ¢ ¦ëå ¢®¯à®á®¢ ¯à¨ª« ¤®£® å à ªâ¥à  [3]{[7].

1. �ã¤ ¬¥â «ì®¥ à¥è¥¨¥

� å à ªâ¥à¨áâ¨ç¥áª¨å ª®®à¤¨ â å

� = x; � =
2

2�m
y

2�m
2

ãà ¢¥¨¥ (EB) ¯à¨¢®¤¨âáï ª ãà ¢¥¨î

B�u+
@2u

@�2
+

m

m� 2
��1

@u

@�
= 0: (1.1)

�¥è¥¨¥ ãà ¢¥¨ï (1.1) ¨é¥¬ ¢ ¢¨¤¥

u = �
2

2�m v; (1.2)
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£¤¥ v | ®¢ ï ¥¨§¢¥áâ ï. �®¤áâ ¢«ïï íâã äãªæ¨î ¢ ãà ¢¥¨¥ (1.1), ¯®«ãç ¥¬ ®â®á¨â¥«ì®
v á«¥¤ãîé¥¥ ãà ¢¥¨¥:

B�v +
@2v

@�2
+
m� 4
m� 2

��1
@v

@�
= 0: (1.3)

�á®, çâ® ¯à¨ m > 4

0 <
m� 4
m� 2

< 1:

� ¯®¬®éìî § ¬¥ë ¯¥à¥¬¥ëå ¯® ä®à¬ã« ¬ e� = �, e� = � (m�2)�
2

� 2
m�2 ãà ¢¥¨¥ (1.3) ¯à¨¢®¤¨âáï

ª ¢¨¤ã

e��B~�v +
@2v

@e�2 = 0; (1.4)

£¤¥ � = m� 4.
�§¢¥áâ® [1], çâ® äã¤ ¬¥â «ì®¥ à¥è¥¨¥ íâ®£® ãà ¢¥¨ï á ®á®¡¥®áâìî ¢ â®çª¥ (0; e�0)

¨¬¥¥â ¢¨¤

q(e�; e�; e�0) = a(e�21)�( k2+)(1� e�)1�2�e��k

2
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2
)
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� )
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k

2
; e���; (1.5)

£¤¥ a | ¥ª®â®à ï ¯®áâ®ï ï, F (a; b; c; � ) | £¨¯¥à£¥®¬¥âà¨ç¥áª ï äãªæ¨ï,

e� = e�2e�21 ;  =
m� 4

2(m� 2)
;

e�2e�21
�
= e�2 + 4

(m� 2)2

�e�m�22 � e�m�22
0

�2
: (1.6)

� ª ª ª 0 � e� � 1, â® £¨¯¥à£¥®¬¥âà¨ç¥áª¨¥ äãªæ¨¨ ®¯à¥¤¥«¥ë ¤«ï ¢á¥å e� � 0 ¨ e� � 0
¨, á«¥¤®¢ â¥«ì®, äã¤ ¬¥â «ì®¥ à¥è¥¨¥ (1.5) ¢ â®çª¥ (0; e�0) ¨¬¥¥â áâ¥¯¥ãî ®á®¡¥®áâì
¢¨¤  e��k.

�á«¨ ¢ ãà ¢¥¨¨ (1.4) ¨ ¢ ä®à¬ã« å (1.5) ¨ (1.6) ¯¥à¥©¤¥¬ ª ¯¥à¥¬¥ë¬ � ¨ �, â® ãà ¢¥¨¥
(1.4) ¯¥à¥©¤¥â ¢ ãà ¢¥¨¥ (1.3), ä®à¬ã«ë (1.5) ¨ (1.6) ¯¥à¥©¤ãâ á®®â¢¥âáâ¢¥® ¢ ä®à¬ã«ë
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; (1.7)

£¤¥

� =
r2

r21
;

r2

r21

�
= �2 + (� � �0)2:

�®¤áâ ¢«ïï (1.7) ¢ (1.2), ¯®«ãç¨¬ äã¤ ¬¥â «ì®¥ à¥è¥¨¥ ãà ¢¥¨ï (1.1) á ®á®¡¥®áâìî ¢
â®çª¥ (0; �0), ª®â®à®¥ ¨¬¥¥â ¢¨¤
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�®§¢à é ïáì ª ¯¥à¥¬¥ë¬ x, y, ¨¬¥¥¬

 (x; y; y0) = a
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� 4
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; (1.8)

£¤¥

� =
�2

�21
;

�2

�21

�
= x2 +

4
(m� 2)2

�
y

2�m
2 � y

2�m
2

0

�2
:

�¥âàã¤® ¯à®¢¥à¨âì, çâ®

 (x; y; y0) = O
�
y
k

2 (m�2)+
m

2

�
¯à¨ y ! 0; (1.9)

 (x; y; y0) = O
�
(�20)

�

�
k

2+
m

2(m�2)

��
; (1.10)

£¤¥ �20 = x2 + 4
(2�m)2

y2�m.
� ª ª ª ¯® ãá«®¢¨î k > m

(m�2)
, â® ãá«®¢¨¥ (1.9) ¬®¦® § ¬¥¨âì   ãá«®¢¨¥

 (x; y; y0) = o(ym) ¯à¨ y ! 0: (1.11)

� ¯®¬®éìî àï¤  � ãáá , à §«®¦¥¨ï äãªæ¨©
�
1 + (2�m)2�2

16
(yy0)

m�2
2 �2

��
¨ (1� �)1�2 ¯à¨

¬ «ëå § ç¥¨ïå � ¢ áâ¥¯¥®© àï¤ äã¤ ¬¥â «ì®¥ à¥è¥¨¥ (1.8) § ¯¨è¥âáï ¢ ¢¨¤¥

 (x; y; y0) = a
�(2� 2)�(k

2
)(m� 2)

m

m�2 (yy0)
m

4

4�(k
2
+ 1� )�(1 � )

��k +	�(x; y; y0); (1.12)

£¤¥ 	�(x; y; y0) | à¥£ã«ïà ï ¢ â®çª¥ (0; y0) äãªæ¨ï, ¯à¥¤áâ ¢«ïîé ï á®¡®© äã¤ ¬¥â «ì®¥
à¥è¥¨¥ ãà ¢¥¨ï (EB) á ®á®¡¥®áâìî ¢ â®çª¥ (0; y0).

�«ï ¯®«ãç¥¨ï äã¤ ¬¥â «ì®£® à¥è¥¨ï ãà ¢¥¨ï (EB) á ®á®¡¥®áâìî ¢ ¯à®¨§¢®«ì®©
â®çª¥ (x0; y0) ¯à¨¬¥¨¬ ª äãªæ¨¨ (1.12) ®¯¥à â®à ®¡®¡é¥®£® á¤¢¨£  T x

x0
:

"(x; y;x0; y0) = g(x; y;x0; y0) + aCk

�(2� 2)�(k
2
)(m� 2)

m

m�2 (yy0)
m

4

4�(k
2
+ 1� )�(1� )

�

�
Z �

0

�
x2 + x20 � 2xx0 cos�+

4
(2�m)2

�
y

2�m
2 � y

2�m
2

0

�2�� k

2

sink�1 �d�; (1.13)

£¤¥ C�1
k =

�R
0

sink�1 � d� =
p
��(k

2
)��1(k+1

2
), g | à¥£ã«ïà ï ¢ â®çª¥ (x0; y0) äãªæ¨ï.

�®ª ¦¥¬, çâ® ¯à¨ ¬ «ëå § ç¥¨ïå rMM0
= (x� x0)2 + 4

(2�m)2
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2�m
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2�m
2
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¨¬¥¥â ¬¥áâ®
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Z �

0
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0
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2

sink�1 � d� =

= �Ck(xx0)
�
k

2 ln rMM0
+R1(x; y;x0; y0); (1.14)

£¤¥ R1(x; y;x0; y0) | à¥£ã«ïà ï ¢ â®çª¥ (x0; y0) äãªæ¨ï.
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�¥©áâ¢¨â¥«ì®, ¯à¥®¡à §ãï ¯®¤¨â¥£à «ìãî äãªæ¨î ¢ (1.13), ¨¬¥¥¬

�
x2 + x20 � 2xx0 cos�+

4
(2�m)2
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2�m
2 � y
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4
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2
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2

¨, á«¥¤®¢ â¥«ì®,

Ck

Z �

0
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r2MM0

+ 4xx0 sin
2 �

2
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2

sink�1 � d� = Ck(4xx0)�
k

2

Z �

0

�
!2 + sin2

�

2

�� k

2

sink�1 � d�; (1.15)

£¤¥ !2 =
r2
MM0

4xx0
. �á®, çâ® à §®áâì ¬¥¦¤ã ¨â¥£à «®¬ (1.15) ¨ ¨â¥£à «®¬

Z �

0

�k�1
�
!2 +

�2

4

�� k

2

d�

ï¢«ï¥âáï à¥£ã«ïà®© äãªæ¨¥© ®â (x; y) ¤ ¦¥ ¢ â®çª¥ (x0; y0), â. ¥. ¤«ï ! = 0. �¡®§ ç ï ¥¥ ç¥à¥§
F (x; y;x0; y0); ¯®«ãç ¥¬

Ck

Z �

0

�
r2MM0

+ 4xx0 sin
2 �

2

��k

2

sink�1 � d� =

= Ck(4xx0)
�
k

2

Z �

0
�k�1

�
!2 +

�2

4

�� k

2

d�+ F (x; y;x0; y0): (1.16)

�¢®¤ï ¢ ¨â¥£à «¥ (1.16) ®¢ãî ¯¥à¥¬¥ãî ¯® ä®à¬ã«¥ � = 2!�, ¯®«ãç ¥¬ ¢ëà ¦¥¨¥

Ck(xx0)
�
k

2

Z �(2!)�1

0
�k�1[1 + �2]

�
k

2 d�;

ª®â®à®¥ ¤«ï k > 0 à ¢®á¨«ì® ¢ëà ¦¥¨î �2Ck(xx0)�
k

2 ln! + R(x; y;x0; y0), £¤¥ R(x; y;x0; y0)
| à¥£ã«ïà ï äãªæ¨ï ¢ â®çª¥ (x0; y0).

� ª¨¬ ®¡à §®¬, äã¤ ¬¥â «ì®¥ à¥è¥¨¥ (1.13) ¬®¦¥â ¡ëâì ¯à¥¤áâ ¢«¥® ¢ ¢¨¤¥

"(x; y;x0; y0) = aCk

�(2� 2)�(k
2
)(m� 2)

m

m�2 (yy0)
m

4 (xx0)�
k

2

4�(k
2
+ 1� )�(1 � )

ln
1

rMM0

+R�(x; y;x0; y0);

£¤¥ R�(x; y;x0; y0) | à¥£ã«ïà ï ¢ â®çª¥ (x0; y0) äãªæ¨ï.

2. �â¥£à «ì®¥ ¯à¥¤áâ ¢«¥¨¥ à¥è¥¨ï ãà ¢¥¨ï (EB)

�¡®§ ç¨¬ ç¥à¥§Cm(D
+
) ¬®¦¥áâ¢® äãªæ¨© f(x; y), ¥¯à¥àë¢ëå ¢D

+
¨ ã¤®¢«¥â¢®àïîé¨å

ãá«®¢¨î f(x; y) = o(ym) ¯à¨ y ! 0. �¥à¥§ Cm(�) ®¡®§ ç¨¬ ¬®¦¥áâ¢® äãªæ¨© '(�; �) ¨§ ª« áá 
C(�), ã¤®¢«¥â¢®àïîé¨å ãá«®¢¨î '(�; �) = o(�m) ¯à¨ � ! 0,   ç¥à¥§ C2

B(D
+) | ¬®¦¥áâ¢®

ç¥âëå ¯® x, ¤¢  à §  ¥¯à¥àë¢® ¤¨ää¥à¥æ¨àã¥¬ëå ¢ D+ äãªæ¨©.
�ãáâì u; v 2 C2

B(D
+) \ Cm(D

+
) \ C1(D

+
). �¥¯®áà¥¤áâ¢¥ë¬ ¢ëç¨á«¥¨¥¬ ¬®¦® ¤®ª § âì,

çâ® ¨¬¥¥â ¬¥áâ® â®¦¤¥áâ¢®

vEB(u)x
ky�m +

�
y�m

@v

@x

@u

@x
+
@v

@y

@u

@y

�
xk =

@

@x

�
xky�mv

@u

@x

�
+

@

@y

�
xkv

@u

@y

�
:
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�â¥£à¨àãï ®¡¥ ç áâ¨ íâ®£® â®¦¤¥áâ¢  ¯® ®¡« áâ¨ D+ ¨ ¯®«ì§ãïáì ä®à¬ã«®© �áâà®£à ¤áª®£®,
¯®«ãç ¥¬ ZZ

D+

vEB(u)x
ky�mdx dy +

ZZ
D+

�
y�m

@v

@x

@u

@x
+
@v

@y

@u

@y

�
xkdx dy =

Z
�+

vA[u]xkd�+; (2.1)

£¤¥ A[ ] = cos(n; x)y�m @

@x
+ cos(n; y) @

@y
| ª®®à¬ «ì ï ¯à®¨§¢®¤ ï, n | ¥¤¨¨çë© ¢¥ªâ®à

¢¥è¥© ®à¬ «¨ ª £à ¨æ¥ �+. �¥ïï ¢ ä®à¬ã«¥ (2.1) à®«ï¬¨ u ¨ v, ¯®«ãç¨¬ZZ
D+

uEB(v)x
ky�mdx dy +

ZZ
D+

�
y�m

@v

@x

@u

@x
+
@v

@y

@u

@y

�
xkdx dy =

Z
�+

uA[v]xkd�+: (2.2)

�§ à ¢¥áâ¢ (2.1) ¨ (2.2) á«¥¤ã¥âZZ
D+

[vEB(u)� uEB(v)]xky�mdx dy =
Z
�+

(vA[u] � uA[v])xkd�+: (2.3)

�®à¬ã«ë (2.1) ¨ (2.3)  §ë¢ îâáï á®®â¢¥âáâ¢¥® ¯¥à¢®© ¨ ¢â®à®© ä®à¬ã« ¬¨ �à¨  ¤«ï
®¯¥à â®à  EB.

�á«¨ u ¨ v áãâì à¥è¥¨ï ãà ¢¥¨ï (EB), â® ¨§ ä®à¬ã«ë (2.3) ¨¬¥¥¬Z
�+
(vA[u]� uA[v])xkd�+ = 0:

�®« £ ï ¢ ä®à¬ã«¥ (2.1) u = v, ¯®«ãç ¥¬ZZ
D+

�
y�m

�
@u

@x

�2

+
�
@u

@y

�2�
xkdx dy =

Z
�+

uA[u]xkd�+; (2.4)

£¤¥ u(x; y) | à¥è¥¨¥ ãà ¢¥¨ï (EB).
�ãáâì äãªæ¨ï u 2 Cm(D

+
) \ C1(D

+
) ï¢«ï¥âáï ç¥âë¬ ¯® x à¥è¥¨¥¬ ãà ¢¥¨ï (EB) ¢

®¡« áâ¨ D+¨ M0(x0; y0) 2 D+. �®áâà®¨¬ ®ªàã¦®áâì CM0" á æ¥âà®¬ ¢ â®çª¥ M0 ¨ à ¤¨ãá  "
â ª®£®, çâ® CM0" � D+. �¡®§ ç¨¬ ç¥à¥§ D+

" ®¡« áâì, ®£à ¨ç¥ãî ®áï¬¨ ª®®à¤¨ â, ªà¨¢®©
�+ ¨ ®ªàã¦®áâìî CM0".

�à¨¬¥ïï ª äãªæ¨ï¬ u(x; y) ¨ "(x; y;x0; y0) ¢â®àãî ä®à¬ã«ã �à¨  ¢ ®¡« áâ¨ D+
" , ¯®«ãç ¥¬Z

�+
("(�; �;x0; y0)A[u]� uA["(�; �;x0; y0)])�

kd�+ =

=
Z
CM0"

("(�; �;x0; y0)A[u]� uA["(�; �;x0; y0)])�kdCM0" = I1" + I2": (2.5)

�¥âàã¤® ¤®ª § âì, çâ® I1" ! 0 ¯à¨ "! 0. �ëç¨á«¨¬ ¯à¥¤¥« ¯à¨ "! 0 ¨â¥£à « 

I2" = �
Z

CM0"

uA["(�; �;x0; y0)]�
kdCM0": (2.6)

� ¬¥ïï ¢ (2.6) "(�; �;x0; y0)   ¥£® § ç¥¨¥ ¨§ (1.13), ¯®«ãç¨¬

I2" = 

Z
CM0"

uA[ln rM0P ]�
m

4 �
k

2 dCM0" + J2";

£¤¥  = aCk

�(2� 2)�(k
2
)(m� 2)

m

m�2 y
m

4
0 x

�
k

2
0

4�(k
2
+ 1� )�(1� )

. � ª¦¥ ¥âàã¤® ¤®ª § âì, çâ® lim
"!0

J2" = 0.

� ©¤¥¬ ¯à¥¤¥« ¯à¨ "! 0 ¨â¥£à « 

J1" = 

Z
CM0"

u(�; �)A[ln rMM0
]�

k

2 �
m

4 dCM0": (2.7)
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�ëç¨á«ïï ª®®à¬ «ìãî ¯à®¨§¢®¤ãî A[ln rM0P ] ¨ ¯®«ì§ãïáì ä®à¬ã«®© � £à ¦ 

f(x)� f(x0) = f 0(x0 + �(x� x0))(x� x0); 0 < � < 1;

¯à¨¢¥¤¥¬ ¨â¥£à « (2.7) ª ¢¨¤ã

J1" =


"

Z
CM0"

u(�; �)
��m(� � x0)2 + (y0 + �(� � y0))�

m

2 (� � y0)2��
m

2

(� � x0)2 + (y0 + �(� � y0))�m(� � y0)2
�
k

2 �
m

4 dCM0":

�®á«¥ § ¬¥ë ¯¥à¥¬¥ëå � = x0+" cos', � = y0+" sin' ¨ á®ªà é¥¨ï à ¢¥áâ¢   "3, ¯®«ãç¨¬

J1" =


"

Z 2�

0
u(x0 + " cos'; y0 + " sin')�

� (y0 + " sin')�m cos2 '+ (y0 + �" sin')�
m

2 sin2 '(y0 + " sin')�
m

2

cos2 '+ (y0 + �" sin')�m sin2 '
�

� (x0 + " cos')
k

2 (y0 + " sin')
m

4 d':

�¥à¥å®¤ï ª ¯à¥¤¥«ã ¯à¨ " ! 0, ¯®á«¥ í«¥¬¥â àëå ¯à¥®¡à §®¢ ¨©, ¥®¡å®¤¨¬ëå ¤«ï ¢ë-
ç¨á«¥¨ï ¨â¥£à « , ¯®«ãç¨¬

J1 = aCk

��(2� 2)�(k
2
)(m� 2)

m

m�2u(x0; y0)

2�(k
2
+ 1� )�(1� )

: (2.8)

�®âà¥¡ã¥¬, çâ®¡ë

aCk

��(2� 2)�(k
2
)(m� 2)

m

m�2

2�(k
2
+ 1� )�(1� )

= 1:

�®£¤ , ¯¥à¥å®¤ï ª ¯à¥¤¥«ã ¯à¨ "! 0 ¢ (2.5), á ãç¥â®¬ (2.8) ¯®«ãç¨¬

u(x0; y0) =
Z
�+
("(�; �;x0; y0)A[u]� uA["(�; �;x0; y0)])�

kd�+: (2.9)

� «®£¨ç® ¤®ª §ë¢ ¥âáï, çâ® ¤«ï «î¡®© â®çª¨ M0(0; y0) 2 D
+
, y0 > 0, ¨¬¥¥â ¬¥áâ® ¨â¥-

£à «ì®¥ ¯à¥¤áâ ¢«¥¨¥

u(0; y0) =
Z
�+
("(�; �; y0)A[u]� uA["(�; �; y0)])�

kd�+; (2.10)

£¤¥ u 2 C2
B(D

+) \ Cm(D
+
) \ C1(D

+
) | à¥è¥¨¥ ãà ¢¥¨ï (EB).

�§ ¨â¥£à «ìëå ¯à¥¤áâ ¢«¥¨© ¢ëâ¥ª îâ á«¥¤ãîé¨¥ á¢®©áâ¢  à¥è¥¨© ãà ¢¥¨ï (EB).
10. �ãé¥áâ¢ã¥â ç¥â®¥ ¯® x à¥è¥¨¥ u(x; y) ãà ¢¥¨ï (EB) ¢ ®¡« áâ¨ D+, ã¤®¢«¥â¢®àïîé¥¥

ãá«®¢¨î

u = o(ym) ¯à¨ y ! 0: (2.11)

�®ª § â¥«ìáâ¢® á«¥¤ã¥â ¨§ ¨â¥£à «ì®£® ¯à¥¤áâ ¢«¥¨ï (2.9) ¨ ®æ¥ª¨ (1.11).
20. �ãé¥áâ¢ã¥â ç¥â®¥ ¯® x à¥è¥¨¥ u(x; y) ãà ¢¥¨ï (EB) ¢ ®¡« áâ¨ D+

e , ã¤®¢«¥â¢®àïîé¥¥
ãá«®¢¨î

u = O
�
(�20)

�( k2+
m

2(m�2)
)
�

¯à¨
p
x2 + y2 !1:

�®ª § â¥«ìáâ¢® íâ®£® á¢®©áâ¢  â ª¦¥ á«¥¤ã¥â ¨§ ¨â¥£à «ì®£® ¯à¥¤áâ ¢«¥¨ï (2.9) ¨ ®æ¥ª¨
(1.10).

30. �à¨æ¨¯ ¬ ªá¨¬ã¬ . � ¯®¬®éìî ¨â¥£à «ìëå ¯à¥¤áâ ¢«¥¨© (2.9) ¨ (2.10) ãáâ ®¢¨¬
á«¥¤ãîé¨© ¯à¨æ¨¯ ¬ ªá¨¬ã¬  ¤«ï à¥è¥¨ï ãà ¢¥¨ï (EB).

�¥®à¥¬  2.1. �á«¨ äãªæ¨ï u(x; y) 6= 0 ª« áá  C2
B(D

+) \ C(D+
) ã¤®¢«¥â¢®àï¥â ãà ¢¥¨î

(EB) ¢ D+ ¨ ãá«®¢¨î (2:11), â® ®  ¤®áâ¨£ ¥â á¢®¨å  ¨¡®«ìè¥£® ¯®«®¦¨â¥«ì®£® ¨  ¨¬¥ì-

è¥£® ®âà¨æ â¥«ì®£® § ç¥¨©   £à ¨æ¥ �+.
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�®ª § â¥«ìáâ¢®. �ãáâì u(x; y) ¨¬¥¥â  ¨¡®«ìè¥¥ ¯®«®¦¨â¥«ì®¥ § ç¥¨¥ ¢® ¢ãâà¥¥©
â®çª¥M0(x0; y0) ®¡« áâ¨ D+, â. ¥. áãé¥áâ¢ã¥â �-®ªà¥áâ®áâì KM0� â®çª¨M0, £¤¥ u(M)<u(M0)=u0
¯à¨ M 6=M0 ¨ u(M) > 0.

�®« £ ï ¢ ä®à¬ã«¥ (2.9) �+ = @KM0� = CM0�, ¯®«ãç ¥¬

u0 =
Z
CM0�

"(�; �;x0; y0)A[u]�
kdCM0� �

Z
CM0�

uA["(�; �;x0; y0)]�
kdCM0� = I 0� + I 00� : (2.12)

�  CM0� á¯à ¢¥¤«¨¢ë ¥à ¢¥áâ¢  "(�; �;x0; y0) > 0, A[u] < 0, u > 0 ¨ A["(�; �;x0; y0)] < 0.
�®íâ®¬ã I 0� < 0, I 00� > 0. �á®, çâ® ¯à¨ � ! 0 ¨â¥£à « I 0�, ¢®§à áâ ï, áâà¥¬¨âáï ª ã«î,  
¨â¥£à « I 00� , ¢®§à áâ ï, áâà¥¬¨âáï ª u0 ¨, á«¥¤®¢ â¥«ì®, I 0� < 0 ¨ I 00� < u0. �âáî¤  ¨ ¨§ (2.12)
á«¥¤ã¥â u0 < I 00� < u0. �®«ãç¥®¥ ¡¥áá¬ëá«¥®¥ ¥à ¢¥áâ¢® ¤®ª §ë¢ ¥â, çâ® äãªæ¨ï u(x; y)
¥ ¬®¦¥â ¨¬¥âì ¯®«®¦¨â¥«ì®£®  ¨¡®«ìè¥£® § ç¥¨ï ¢ â®çª å M0(x0; y0) 2 D+.

� ¯®¬®éìî ¨â¥£à «ì®£® ¯à¥¤áâ ¢«¥¨ï (2.10)   «®£¨ç® ¤®ª §ë¢ ¥âáï, çâ® u(x; y) ¥
¬®¦¥â ¤®áâ¨£ âì ¯®«®¦¨â¥«ì®£®  ¨¡®«ìè¥£® § ç¥¨ï ¢ â®çª å M0(0; y0) 2 D+

, y0 > 0.
�â¢¥à¦¤¥¨¥ ® ¯®«®¦¨â¥«ì®¬  ¨¡®«ìè¥¬ § ç¥¨¨ ¤®ª § ®. �â¢¥à¦¤¥¨¥ ®¡ ®âà¨æ -

â¥«ì®¬  ¨¬¥ìè¥¬ § ç¥¨¨ ¤®ª §ë¢ ¥âáï ¯¥à¥å®¤®¬ ®â u(x; y) ª �u(x; y). �à¨ íâ®¬ ®âà¨æ -
â¥«ì®¥  ¨¬¥ìè¥¥ § ç¥¨¥ ¯¥à¥å®¤¨â ¢ ¯®«®¦¨â¥«ì®¥  ¨¡®«ìè¥¥ § ç¥¨¥. �®, çâ® u(x; y)
¥ ¬®¦¥â ¤®áâ¨£ âì ¯®«®¦¨â¥«ì®£®  ¨¡®«ìè¥£® ¨ ®âà¨æ â¥«ì®£®  ¨¬¥ìè¥£® § ç¥¨© ¢
â®çª å M0(x0; 0) 2 �1, x0 > 0, á«¥¤ã¥â ¨§ ãá«®¢¨ï (2.11).

3. �®áâ ®¢ª  ªà ¥¢ëå § ¤ ç â¨¯  �¨à¨å«¥ ¨ �¥©¬  .

�¥®à¥¬ë ¥¤¨áâ¢¥®áâ¨

�ãâà¥ïï § ¤ ç  â¨¯  �¨à¨å«¥ (§ ¤ ç  Di). � ©â¨ ç¥âãî ¯® x äãªæ¨î u(x; y), ã¤®¢«¥-
â¢®àïîéãî ãá«®¢¨ï¬

u(x; y) 2 C(D+
) \ C2(D+); (3.1)

EB(u) = 0; (x; y) 2 D+; (3.2)

u = o(ym) ¯à¨ y ! 0; (3.3)

uj�+ = '(�; �); ' 2 Cm(�): (3.4)

�¥®à¥¬  3.1. � ¤ ç  Di ¥ ¬®¦¥â ¨¬¥âì ¡®«¥¥ ®¤®£® à¥è¥¨ï.

�®ª § â¥«ìáâ¢® á«¥¤ã¥â ¨§ â¥®à¥¬ë ® ¯à¨æ¨¯¥ ¬ ªá¨¬ã¬ .
�¥èïï § ¤ ç  â¨¯  �¨à¨å«¥ (§ ¤ ç  De). � ©â¨ ç¥âãî ¯® x äãªæ¨î u(x; y), ã¤®¢«¥â¢®-

àïîéãî á«¥¤ãîé¨¬ ãá«®¢¨ï¬:

u(x; y) 2 C(D+

e ) \ C2(D+
e ); (3.5)

EB(u) = 0; (x; y) 2 D+
e ; (3.6)

u = o(ym) ¯à¨ y ! 0; (3.7)

u = O
�
(�20)

�( k2+
m

2(m�2)
)
�

¯à¨ r!1; (3.8)

uj�+ =  (�; �);  2 Cm(�): (3.9)

�¥®à¥¬  3.2. � ¤ ç  De ¥ ¬®¦¥â ¨¬¥âì ¡®«¥¥ ®¤®£® à¥è¥¨ï.

�®ª § â¥«ìáâ¢®. �¡®§ ç¨¬ ç¥à¥§ D+
eR ®¡« áâì, ®£à ¨ç¥ãî ªà¨¢®© �+, ®áï¬¨ ª®®à¤¨-

 â ¨ ®ªàã¦®áâìî CR á æ¥âà®¬ ¢  ç «¥ ª®®à¤¨ â ¨ à ¤¨ãá  R. �ãáâì ! | à §®áâì ¤¢ãå
¯à¥¤¯®« £ ¥¬ëå à¥è¥¨© u1 ¨ u2 ¢¥è¥© § ¤ ç¨ â¨¯  �¨à¨å«¥. �  ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬
(3.5){(3.8) ¨ £à ¨ç®¬ã ãá«®¢¨î

!j�+ = 0: (3.90)
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�®« £ ï ¢ ä®à¬ã«¥ (2.4) D+ = D+
eR ¨ u = !, á ãç¥â®¬ (3.90) ¯®«ãç ¥¬ZZ

D
+
eR

�
y�m

�
@!

@x

�2

+
�
@!

@y

�2�
xkdx dy =

Z
C
+
R

!A[!]xkdC+
R = JR:

�¥âàã¤® ¤®ª § âì, çâ® JR ! 0 ¯à¨ R ! 1. �®íâ®¬ã, ¯¥à¥å®¤ï ª ¯à¥¤¥«ã ¯à¨ R ! 1 ¢ íâ®©
ä®à¬ã«¥, ¯®«ãç ¥¬ ZZ

D
+
e

�
y�m

�
@!

@x

�2

+
�
@!

@y

�2�
xkdx dy = 0:

�âáî¤  ¨ ¨§ £à ¨ç®£® ãá«®¢¨ï (3.90) á«¥¤ã¥â w � 0 ¨ u1 � u2.

�ãâà¥ïï § ¤ ç  â¨¯  �¥©¬   (§ ¤ ç  Ni). � ©â¨ äãªæ¨î u(x; y), ã¤®¢«¥â¢®àïîéãî
á«¥¤ãîé¨¬ ãá«®¢¨ï¬:

u(x; y) 2 C2(D+) \ C1(D+ [ �+); (3.10)

EB(u) = 0; (x; y) 2 D+; (3.11)

u = o(ym) ¯à¨ y ! 0; (3.12)

A[u]j�+ = f(�; �); f 2 Cm(�): (3.13)

�¥®à¥¬  3.3. � ¤ ç  Ni ¥ ¬®¦¥â ¨¬¥âì ¡®«¥¥ ®¤®£® à¥è¥¨ï.

�®ª § â¥«ìáâ¢®. �ãáâì u1 ¨ u2 | ¤¢  ¯à¥¤¯®« £ ¥¬ëå à¥è¥¨ï ¢ãâà¥¥© § ¤ ç¨ â¨¯ 
�¥©¬  . �®£¤  ¨å à §®áâì ! = u1 � u2 ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ (3.10){(3.12) ¨ £à ¨ç®¬ã
ãá«®¢¨î

A[w]j� = 0: (3.130)

�®« £ ï ¢ ä®à¬ã«¥ (2.4) u = !, ¯®«ãç¨¬

ZZ
D+

�
y�m

�
@!

@x

�2

+
�
@!

@y

�2�
xkdx dy = 0;

®âªã¤  @!

@x
= @!

@y
= 0 ¨ ! = const. �âáî¤  ¨ ¨§ ¯à¥¤¥«ì®£® á®®â®è¥¨ï (3.12) á«¥¤ã¥â ! � 0 ¨

u1 � u2.

�¥èïï § ¤ ç  â¨¯  �¥©¬   (§ ¤ ç  Ne). � ©â¨ äãªæ¨î u(x; y), ã¤®¢«¥â¢®àïîéãî á«¥-
¤ãîé¨¬ ãá«®¢¨ï¬:

u(x; y) 2 C1(D+
e [ �+) \ C2

B(D
+
e ); (3.14)

EB(u) = 0; (x; y) 2 D+
e ; (3.15)

u = o(ym) ¯à¨ y ! 0; (3.16)

u = O
�
(�20)

�( k2+
m

2(m�2)
)
�

¯à¨ r!1; (3.17)

A[u]j�+ = g(�; �); g 2 Cm(�): (3.18)

�¥®à¥¬  3.4. � ¤ ç  Ne ¥ ¬®¦¥â ¨¬¥âì ¡®«¥¥ ®¤®£® à¥è¥¨ï.

�®ª § â¥«ìáâ¢®. �ãáâì u1 ¨ u2 | ¤¢  ¯à¥¤¯®« £ ¥¬ëå à¥è¥¨ï § ¤ ç¨ Ne. �®£¤  ¨å à §-
®áâì ! = u1 � u2 ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ (3.14){(3.17) ¨ £à ¨ç®¬ã ãá«®¢¨î

A[!]j�+ = 0: (3.180)
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� ª¦¥ ¯®« £ ï ¢ ä®à¬ã«¥ (2.4) u = ! ¨D+ = D+
eR, á ãç¥â®¬ £à ¨ç®£® ãá«®¢¨ï (3:180) ¯®«ãç ¥¬ZZ

D
+
eR

�
y�m

�
@!

@x

�2

+
�
@!

@y

�2�
xkdx dy =

Z
C
+
R

!A[!]xkd�+:

�¥à¥å®¤ï ª ¯à¥¤¥«ã ¯à¨ R!1, ¯®«ãç ¥¬

ZZ
D
+
e

�
y�m

�
@!

@x

�2

+
�
@!

@y

�2�
xkdx dy = 0:

�âáî¤  ¨ ¨§ ¯à¥¤¥«ì®£® á®®â®è¥¨ï (3.16) á«¥¤ã¥â ! = 0 ¨ u1 = u2.

4. �®â¥æ¨ «ë ¨ ¨å á¢®©áâ¢ 

� ¯®¬®éìî äã¤ ¬¥â «ì®£® à¥è¥¨ï "(x; y;x0; y0) ®¡à §ã¥¬ ¨â¥£à «ìë¥ ®¯¥à â®àë

v(x; y) =
Z
�+
�(�; �)"(�; �;x; y)�kd�+;

w(x; y) =
Z
�+
�(�; �)Ap["(�; �;x; y)]�

kd�+;

£¤¥ Ap = ��m cos(n; �) @
@�
+ cos(n; �) @

@�
. �â¥£à «ìë¥ ®¯¥à â®àë v(x; y) ¨ w(x; y) ¯à¥¤áâ ¢«ïîâ

á®¡®© ¯®â¥æ¨ «ë â¨¯  ¯à®áâ®£® ¨ ¤¢®©®£® á«®¥¢ á ¯«®â®áâï¬¨ �(�; �) ¨ �(�; �) á®®â¢¥âáâ¢¥®
¤«ï ãà ¢¥¨ï (EB). �à¥¤¯®« £ ¥âáï, çâ® ¯«®â®áâ¨ �(�; �) ¨ �(�; �) | ¥¯à¥àë¢ë¥ äãªæ¨¨
  �+ ¨ ã¤®¢«¥â¢®àïîâ ãá«®¢¨ï¬ �(�; �) = o(�m) ¨ �(�; �) = o(�m) ¯à¨ � ! 0.

�ç¥¢¨¤®, ¯®â¥æ¨ «ë v(x; y) ¨ w(x; y) | à¥£ã«ïàë¥ à¥è¥¨ï ãà ¢¥¨ï (EB) ¢ «î¡®© ®¡« -
áâ¨, «¥¦ é¥© ¢ E+

2 , ¥ ¨¬¥îé¥© ®¡é¨å â®ç¥ª ¨ á ªà¨¢®© �
+, ¨ á ®áï¬¨ ª®®à¤¨ â. �§ ä®à¬ã«

(1.10) ¨ (1.11) á«¥¤ã¥â, çâ® ¯®â¥æ¨ «ë v(x; y) ¨ w(x; y) ®¡« ¤ îâ á«¥¤ãîé¨¬¨ á¢®©áâ¢ ¬¨:

v(x; y) = o(ym); w(x; y) = o(ym) ¯à¨ y ! 0; (4.1)

v(x; y) = O
�
�
�(k+ m

m�2 )

0

�
; w(x; y) = O

�
�
�(k+ m

m�2 )

0

�
¯à¨ r !1: (4.2)

�§ ¯à¥¤áâ ¢«¥¨ï (1:14) äã¤ ¬¥â «ì®£® à¥è¥¨ï ãà ¢¥¨ï (EB) á«¥¤ã¥â, çâ® äã¤ -
¬¥â «ì®¥ à¥è¥¨¥ íâ®£® ãà ¢¥¨ï, ã¬®¦¥®¥   �k, ¨¬¥¥â «®£ à¨ä¬¨ç¥áªãî ®á®¡¥®áâì.
�®íâ®¬ã ¯®â¥æ¨ «ë (4:1) ¨ (4:2)   £à ¨æ¥ �+ ¢¥¤ãâ á¥¡ï â ª ¦¥, ª ª «®£ à¨ä¬¨ç¥áª¨¥ ¯®-
â¥æ¨ «ë, â. ¥. ¨¬¥îâ ¬¥áâ® á«¥¤ãîé¨¥ â¥®à¥¬ë.

�¥®à¥¬  4.1. �ãáâì ªà¨¢ ï �ï¯ã®¢  �+ ®¡à §ã¥â á ª®®à¤¨ âë¬¨ ®áï¬¨ ¯àï¬®© ã£®«.

�á«¨ �(�; �) 2 C(�+) ¨ �(�; �) = o(�m) ¯à¨ � ! 0, â® ¤«ï ¯®â¥æ¨ «  â¨¯  ¤¢®©®£® á«®ï

á¯à ¢¥¤«¨¢ë ¯à¥¤¥«ìë¥ á®®â®è¥¨ï

wi(x0; y0) = �12�(x0; y0) + w(x0; y0);

we(x0; y0) =
1
2
�(x0; y0) + w(x0; y0);

£¤¥ wi(x0; y0) ¨ we(x0; y0) ®§ ç îâ ¯à¥¤¥«ìë¥ § ç¥¨ï ¯®â¥æ¨ «  w(x; y) ¢ â®çª¥

(x0; y0) 2 �+ ¯à¨ (x; y) ! (x0; y0) á®®â¢¥âáâ¢¥® ¨§ãâà¨ ¨ ¨§¢¥ �+,   w(x0; y0) | ¯àï¬®¥

§ ç¥¨¥ ¯®â¥æ¨ «  w(x; y) ¢ â®çª¥ (x0; y0).

�¥®à¥¬  4.2. �ãáâì ªà¨¢ ï �ï¯ã®¢  �+ ®¡à §ã¥â á ª®®à¤¨ âë¬¨ ®áï¬¨ ¯àï¬®© ã£®«.

�á«¨ ¯«®â®áâì �(�; �) 2 C(�+) ¨ �(�; �) = o(�m) ¯à¨ � ! 0, â® ¯®â¥æ¨ « â¨¯  ¯à®áâ®£®

á«®ï v(x; y) ¥¯à¥àë¢¥ ¢ E+
2 .
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�¥®à¥¬  4.3. �ãáâì ªà¨¢ ï �ï¯ã®¢  �+ ®¡à §ã¥â á ª®®à¤¨ âë¬¨ ®áï¬¨ ¯àï¬®© ã£®«.

�á«¨ ¯«®â®áâì �(�; �) 2 C(�+) ¨ �(�; �) = o(�m) ¯à¨ � ! 0, â® ¯à¥¤¥«ìë¥ § ç¥¨ï ª®®à-

¬ «ì®© ¯à®¨§¢®¤®© ¯®â¥æ¨ «  â¨¯  ¯à®áâ®£® á«®ï ¢ëà ¦ îâáï ä®à¬ã« ¬¨

AM0
[v(x0; y0)]i =

1
2
�(x0; y0) +AM0

[v(x0; y0)];

AM0
[v(x0; y0)]e = �12�(x0; y0) +AM0

[v(x0; y0)];

£¤¥ AM0
[v(x0; y0)]i ¨ AM0

[v(x0; y0)]e ®§ ç îâ ¯à¥¤¥«ìë¥ § ç¥¨ï ª®®à¬ «ì®© ¯à®¨§¢®¤®©

¯®â¥æ¨ «  â¨¯  ¯à®áâ®£® á«®ï ¢ â®çª¥ M0(x0; y0) 2 �+ ¯à¨ M(x; y) ! M0(x0; y0) á®®â¢¥â-
áâ¢¥® ¨§ãâà¨ ¨ ¨§¢¥ �+,   AM0

[v(x0; y0)] | ¯àï¬®¥ § ç¥¨¥ ª®®à¬ «ì®© ¯à®¨§¢®¤®©

¯®â¥æ¨ «  â¨¯  ¯à®áâ®£® á«®ï.

5. �¢¥¤¥¨¥ ªà ¥¢ëå § ¤ ç ª ¨â¥£à «ìë¬ ãà ¢¥¨ï¬

�¥è¥¨¥ § ¤ ç¨ Di ¨é¥¬ ¢ ¢¨¤¥ ¯®â¥æ¨ «  â¨¯  ¤¢®©®£® á«®ï

u(x; y) = w(x; y): (5.1)

�ç¥¢¨¤®, äãªæ¨ï (5.1) ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ (3.1){(3.3) § ¤ ç¨ Di. �¥¨§¢¥áâãî ¯«®â®áâì
�(�; �)  å®¤¨¬ ¨§ âà¥¡®¢ ¨ï, çâ®¡ë äãªæ¨ï (5.1) ã¤®¢«¥â¢®àï«  £à ¨ç®¬ã ãá«®¢¨î (3.4).
�®¤áâ ¢¨¢ ¥¥ ¢ íâ® £à ¨ç®¥ ãá«®¢¨¥, á ãç¥â®¬ ä®à¬ã«ë (4.1) ¯®«ãç¨¬

�1
2
�(x; y) + w(x; y) = '(x; y); (x; y) 2 �+;

¨«¨

�(x; y)� 2
Z
�+
�(�; �)Ap["(�; �;x; y)]�

kd� = �2'(x; y): (5.2)

�¥è¥¨¥ § ¤ ç¨ De â ª¦¥ ¨é¥¬ ¢ ¢¨¤¥ ¯®â¥æ¨ «  â¨¯  ¤¢®©®£® á«®ï

u(x; y) = w(x; y): (5.3)

�¥£ª® ¬®¦® ¯à®¢¥à¨âì, çâ® äãªæ¨ï (5.3) ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ (3.5){(3.8) § ¤ ç¨ De. �¥-
¨§¢¥áâãî ¯«®â®áâì �(�; �)  å®¤¨¬ ¨§ âà¥¡®¢ ¨ï, çâ®¡ë äãªæ¨ï (5.3) ã¤®¢«¥â¢®àï«  £à -
¨ç®¬ã ãá«®¢¨î (3.9). �®¤áâ ¢¨¢ ¥¥ ¢ íâ® £à ¨ç®¥ ãá«®¢¨¥, á ãç¥â®¬ ä®à¬ã«ë (4.2) ¯®«ãç¨¬

�(x; y) + 2
Z
�+
�(�; �)Ap["(�; �;x; y)]�

kd� = 2 (x; y): (5.4)

�¥è¥¨¥ § ¤ ç¨ Ni ¨é¥¬ ¢ ¢¨¤¥ ¯®â¥æ¨ «  â¨¯  ¯à®áâ®£® á«®ï

u(x; y) = v(x; y):

�â  äãªæ¨ï ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ (3.10){(3.12) § ¤ ç¨ Ni. �®¤áâ ¢«ïï ¥¥ ¢ £à ¨ç®¥ ãá«®-
¢¨¥ (3.13), ¯®«ãç ¥¬ ¨â¥£à «ì®¥ ãà ¢¥¨¥ ®â®á¨â¥«ì® ¥¨§¢¥áâ®© ¯«®â®áâ¨ �(�; �)

�(x; y) + 2
Z
�+
�(�; �)AM ["(�; �;x; y)]�kd� = 2f(x; y): (5.5)

�¥è¥¨¥ § ¤ ç¨ Ne â ª¦¥ ¨é¥¬ ¢ ¢¨¤¥ ¯®â¥æ¨ «  â¨¯  ¯à®áâ®£® á«®ï

u(x; y) = v(x; y): (5.6)

�ãªæ¨ï (5.6) ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ (3.14){(3.17) ¢¥è¥© § ¤ ç¨ â¨¯  �¥©¬  . �®¤áâ ¢«ïï
¥¥ ¢ £à ¨ç®¥ ãá«®¢¨¥ (3.18), ¯®«ãç ¥¬

�(x; y)� 2
Z
�+
�(�; �)AM ["(�; �;x; y)]�

kd� = �2g(x; y): (5.7)

�â¬¥â¨¬ á«¥¤ãîé¨¥ á¢®©áâ¢  ¨â¥£à «ìëå ãà ¢¥¨© (5.2), (5.4), (5.5) ¨ (5.7).
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1) �®à¬ã«  (1.14) ¯®ª §ë¢ ¥â, çâ® íâ¨ ãà ¢¥¨ï ï¢«ïîâáï ¨â¥£à «ìë¬¨ ãà ¢¥¨ï¬¨ á®
á« ¡®© ®á®¡¥®áâìî.

2) �¤à  AP ["(�; �;x; y)] ¨ AM ["(�; �;x; y)] ¯®«ãç îâáï ®¤® ¨§ ¤àã£®£® ¯¥à¥áâ ®¢ª®© â®ç¥ª
P (�; �) ¨ M(x; y). � ª ª ª íâ¨ ï¤à  ¢¥é¥áâ¢¥ë¥, â® ®¨ á®¯àï¦¥ë¥.

�âáî¤  á«¥¤ã¥â, çâ® ãà ¢¥¨ï (5.2) ¨ (5.7), (5.4) ¨ (5.5) ¯®¯ à® á®¯àï¦¥ë.

6. �áá«¥¤®¢ ¨¥ ¨â¥£à «ìëå ãà ¢¥¨©

�®ª ¦¥¬, çâ® ¨â¥£à «ìë¥ ãà ¢¥¨ï (5.2) ¨ (5.7), á®®â¢¥âáâ¢ãîé¨¥ § ¤ ç ¬ á®®â¢¥âáâ¢¥-
® Di ¨ Ne, à §à¥è¨¬ë ¥¤¨áâ¢¥ë¬ ®¡à §®¬ ¯à¨ «î¡ëå ¥¯à¥àë¢ëå äãªæ¨ïå '(x; y) ¨
g(x; y).

� íâ®© æ¥«ìî à áá¬®âà¨¬ ®¤®à®¤®¥ ¨â¥£à «ì®¥ ãà ¢¥¨¥ § ¤ ç¨ Ne

�(x; y)� 2
Z
�+
�(�; �)AM ["(�; �;x; y)]�

kd� = 0: (6.1)

�ãáâì �0(x; y) | ¥ã«¥¢®¥ à¥è¥¨¥ íâ®£® ãà ¢¥¨ï. �®£¤  äãªæ¨ï

u0(x; y) =
Z
�+
�0(�; �)"(�; �;x; y)�

kd�

ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ (3.14){(3.17) ¨ £à ¨ç®¬ã ãá«®¢¨î

A[u0]j�+ = 0

¨«¨

AM [u0]e = �12�0(x; y) +
Z
�+
�0(�; �)AM ["(�; �;x; y)]�kd� = 0: (6.2)

� á¨«ã â¥®à¥¬ë ¥¤¨áâ¢¥®áâ¨ à¥è¥¨ï § ¤ ç¨ Ne

u0(x; y) = 0; (x; y) 2 D+
e :

� ª ª ª ¯®â¥æ¨ « â¨¯  ¯à®áâ®£® á«®ï ¥áâì ¥¯à¥àë¢ ï äãªæ¨ï ¢ E+
2 , â® u0j�+ = 0.

� áá¬®âà¨¬ â¥¯¥àì äãªæ¨î

u0(x; y) =
Z
�+
�0(�; �)"(�; �;x; y)�kd�

¢ ®¡« áâ¨ D+. �  ¢ íâ®© ®¡« áâ¨ D+ ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ (3.1){(3.3) ¨ £à ¨ç®¬ã ãá«®¢¨î
u0j�+ = 0.

� á¨«ã â¥®à¥¬ë ¥¤¨áâ¢¥®áâ¨ à¥è¥¨ï § ¤ ç¨ Di

u0(x; y) = 0; (x; y) 2 D+:

�®£¤ 

AM [u0]i =
1
2
�0(x; y) +

Z
�+
�0(�; �)AM ["(�; �;x; y)]�

kd� = 0: (6.3)

�ëç¨â ï ¨§ à ¢¥áâ¢  (6.3) à ¢¥áâ¢® (6.2), ¯®«ãç ¥¬ �0(x; y) = 0.
�â ª, ®¤®à®¤®¥ ¨â¥£à «ì®¥ ãà ¢¥¨¥ (6.1) ¨¬¥¥â â®«ìª® âà¨¢¨ «ì®¥ à¥è¥¨¥. � á¨«ã

 «ìâ¥à â¨¢ë �à¥¤£®«ì¬  ¨â¥£à «ì®¥ ãà ¢¥¨¥ § ¤ ç¨Ne ®¤®§ ç® à §à¥è¨¬® ¤«ï «î¡®©
¥¯à¥àë¢®© äãªæ¨¨ g(x; y).

� ª¨¬ ®¡à §®¬, § ç¥¨¥ ¯ à ¬¥âà  � = 2 ¯à ¢¨«ì® ¤«ï ï¤à  AM ["(�; �;x; y)]. �® ¨§¢¥áâ®©
â¥®à¥¬¥ �à¥¤£®«ì¬  ®® ï¢«ï¥âáï ¯à ¢¨«ìë¬ ¨ ¤«ï á®¯àï¦¥®£® ï¤à  AP ["(�; �;x; y)].

�âáî¤  á«¥¤ã¥â, çâ® ¨â¥£à «ì®¥ ãà ¢¥¨¥ (5.2) § ¤ ç¨ Di ®¤®§ ç® à §à¥è¨¬® ¤«ï
¥¯à¥àë¢®© äãªæ¨¨ '(x; y).

�§ à §à¥è¨¬®áâ¨ ¨â¥£à «ìëå ãà ¢¥¨© § ¤ ç Di ¨ Ne á«¥¤ã¥â, çâ® à §à¥è¨¬ë ¨ á ¬¨
§ ¤ ç¨. �â® ¯à¨¢®¤¨â ª á«¥¤ãîé¨¬ â¥®à¥¬ ¬.
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�¥®à¥¬  6.1. �á«¨ ªà¨¢ ï �ï¯ã®¢  �+ ®¡à §ã¥â á ª®®à¤¨ âë¬¨ ®áï¬¨ ¯àï¬®© ã£®«,

â® ¤«ï íâ®© ªà¨¢®© ¯à¨ g(x; y) 2 Cm(�+) à §à¥è¨¬  § ¤ ç  Ne ¨ ¥¥ à¥è¥¨¥ ¬®¦¥â ¡ëâì

¯à¥¤áâ ¢«¥® ¢ ¢¨¤¥ ¯®â¥æ¨ «  â¨¯  ¯à®áâ®£® á«®ï.

�¥®à¥¬  6.2. �á«¨ ªà¨¢ ï �ï¯ã®¢  �+ ®¡à §ã¥â á ª®®à¤¨ âë¬¨ ®áï¬¨ ¯àï¬®© ã£®«,

â® ¤«ï íâ®© ªà¨¢®© ¯à¨ '(x; y) 2 Cm(�+) à §à¥è¨¬  § ¤ ç  Di ¨ ¥¥ à¥è¥¨¥ ¬®¦¥â ¡ëâì

¯à¥¤áâ ¢«¥® ¢ ¢¨¤¥ ¯®â¥æ¨ «  â¨¯  ¤¢®©®£® á«®ï.

�®ª ¦¥¬ â¥¯¥àì ®¤®§ çãî à §à¥è¨¬®áâì ¨â¥£à «ìëå ãà ¢¥¨© (5.4) ¨ (5.5).
� áá¬®âà¨¬ ®¤®à®¤®¥ ¨â¥£à «ì®¥ ãà ¢¥¨¥ § ¤ ç¨ Ni

�(x; y) + 2
Z
�+
�(�; �)AM ["(�; �;x; y)]�

kd� = 0: (6.4)

�ãáâì e�(x; y) | ¥ã«¥¢®¥ à¥è¥¨¥ íâ®£® ãà ¢¥¨ï. �®£¤  äãªæ¨ï

eu(x; y) = Z
�+

e�(�; �)"(�; �;x; y)�kd�
ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ (3.10){(3.12) ¨ £à ¨ç®¬ã ãá«®¢¨î A[eu]j�+ = 0 ¨«¨

AM [eu]i = 1
2
e�(x; y) + Z

�+
e�(�; �)AM ["(�; �;x; y)]�kd� = 0: (6.5)

� á¨«ã â¥®à¥¬ë ¥¤¨áâ¢¥®áâ¨ à¥è¥¨ï § ¤ ç¨ Ni

eu(x; y) = 0; (x; y) 2 D+:

�¢¨¤ã ¥¯à¥àë¢®áâ¨ ¯®â¥æ¨ «  ¯à®áâ®£® á«®ï ¢ E+
2

euj�+ = 0: (6.6)

�ãªæ¨ï

eu = Z
�+

e�(�; �)"(�; �;x; y)�kd�+

¢ ®¡« áâ¨ D+
e ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ (3.5){(3.8) ¢¥è¥© § ¤ ç¨ â¨¯  �¨à¨å«¥ ¨ £à ¨ç®¬ã

ãá«®¢¨î(6.6). �®£« á® â¥®à¥¬¥ ¥¤¨áâ¢¥®áâ¨ § ¤ ç¨ De

eu(x; y) = 0; (x; y) 2 D+
e ;

®âªã¤ 

AM [eu]e = �12 e�(x; y) +
Z
�

e�(�; �)AM ["(�; �;x; y)]�
kd� = 0: (6.7)

�ëç¨â ï ¨§ à ¢¥áâ¢  (6.5) à ¢¥áâ¢® (6.7), ¯®«ãç ¥¬ e�(x; y) = 0.
�â® ®§ ç ¥â, çâ® ®¤®à®¤®¥ ¨â¥£à «ì®¥ ãà ¢¥¨¥ (6.4) ¨¬¥¥â â®«ìª® ã«¥¢®¥ à¥è¥¨¥. �

á¨«ã  «ìâ¥à â¨¢ë �à¥¤£®«ì¬  ¨â¥£à «ìë¥ ãà ¢¥¨ï (5.4) ¨ (5.5) § ¤ ç De ¨ Ni ®¤®§ ç®
à §à¥è¨¬ë ¤«ï «î¡ëå ¥¯à¥àë¢ëå äãªæ¨©  (x; y) ¨ f(x; y) ¨ ¢¬¥áâ¥ á ¨¬¨ ®¤®§ ç®
à §à¥è¨¬ë á ¬¨ § ¤ ç¨ (5.4) ¨ (5.5).

�ª § ®¥ ¢ëè¥ ¯à¨¢®¤¨â ª á«¥¤ãîé¨¬ â¥®à¥¬ ¬.

�¥®à¥¬  6.3. �á«¨ ªà¨¢ ï �ï¯ã®¢  �+ ®¡à §ã¥â á ª®®à¤¨ âë¬¨ ®áï¬¨ ¯àï¬®© ã£®«,

â® ¤«ï íâ®© ªà¨¢®© ¯à¨  (x; y) 2 Cm(�+) à §à¥è¨¬  § ¤ ç  De, ¨ ¥¥ à¥è¥¨¥ ¬®¦¥â ¡ëâì

¯à¥¤áâ ¢«¥® ¢ ¢¨¤¥ ¯®â¥æ¨ «  â¨¯  ¯à®áâ®£® á«®ï.

�¥®à¥¬  6.4. �á«¨ ªà¨¢ ï �ï¯ã®¢  �+ ®¡à §ã¥â á ª®®à¤¨ âë¬¨ ®áï¬¨ ¯àï¬®© ã£®«,

â® ¤«ï íâ®© ªà¨¢®© ¯à¨ f(x; y) 2 Cm(�+) à §à¥è¨¬  § ¤ ç  Ni, ¨ ¥¥ à¥è¥¨¥ ¬®¦¥â ¡ëâì

¯à¥¤áâ ¢«¥® ¢ ¢¨¤¥ ¯®â¥æ¨ «  â¨¯  ¤¢®©®£® á«®ï.
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