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1. � cc¬®âà¨¬ ãà ¢­¥­¨¥

L(u) � sgn y � jyjnuxx + sgnx � jxjmuyy + � sgn(xy) � jxjmjyjnu = 0; n;m > 0; (1)

¢ ®¡« câ¨ D, ®£à ­¨ç¥­­®© \­®à¬ «ì­®©" ªà¨¢®© �0 : x2�+ y2� = 1, «¥¦ é¥© ¢ ¯¥à¢®© ç¥â¢¥àâ¨
x; y > 0 c ª®­æ ¬¨ ¢ â®çª å A(1; 0) ¨ B(0; 1), å à ªâ¥à¨câ¨ª ¬¨ OC1 ¨ C1�, «¥¦ é¨¬¨ ¢ ç¥-
â¢¥àâ®© ç¥â¢¥àâ¨, ¨ å à ªâ¥à¨câ¨ª ¬¨ OC2 ¨ C2B, «¥¦ é¨¬¨ ¢® ¢â®à®© ç¥â¢¥àâ¨, ãà ¢­¥­¨ï
(1), £¤¥ â®çª¨ O, C1, C2 § ¤ ­ë ª®®à¤¨­ â ¬¨ O(0; 0), C1 (xC1 ; yC1), C2 (xC2 ; yC2), xC1 = (1=2)1=�,
yC1 = � (1=2)1=�, xC2 = � (1=2)1=�, yC2 = (1=2)1=�, 2� = m+ 2, 2� = n+ 2.

� ®¡« câ¨ D ¤«ï ãà ¢­¥­¨ï (1) câ ¢¨âcï

�¯¥ªâà «ì­ ï § ¤ ç . � ©â¨ §­ ç¥­¨ï ¯ à ¬¥âà  � ¨ c®®â¢¥âcâ¢ãîé¨¥ ¨¬ äã­ªæ¨¨

u(x; y), ã¤®¢«¥â¢®àïîé¨¥ ãc«®¢¨ï¬

u(x; y) 2 C(D) \ C1(D) \ C2(D+ [D1 [D2); (2)

Lu(x; y) � 0; (x; y) 2 D+ [D1 [D2; (3)

u(x; y) = 0; (x; y) 2 �; (4)

u(x; y) = 0; (x; y) 2 OC1; (5)

u(x; y) = 0; (x; y) 2 OC2; (6)

£¤¥ D+ = D \ fx > 0; y > 0g, D1 = D \ fx > 0; y < 0g, D2 = D \ fx < 0; y > 0g.
� ¦­®câì ¨cc«¥¤®¢ ­¨ï ªà ¥¢ëå § ¤ ç ¤«ï ãà ¢­¥­¨ï c¬¥è ­­®£® â¨¯  ®â¬¥ç¥­  ¢ [1]{[4].
� ­¥¥ ¢ [5], [6] ¬¥â®¤®¬ à §¤¥«¥­¨ï ¯¥à¥¬¥­­ëå ¡ë«¨ ¯®câà®¥­ë ¢ ¢¨¤¥ cã¬¬ë àï¤®¢ à¥è¥­¨ï

ªà ¥¢ëå § ¤ ç ¤«ï ãà ¢­¥­¨© c¬¥è ­­®£® â¨¯  c ®¤­®© «¨­¨¥© ¨§¬¥­¥­¨ï. �¯¥à¢ë¥ § ¤ ç 
�à¨ª®¬¨ ¤«ï ãà ¢­¥­¨ï (1) ¯à¨ m = n = � = 0 ¨§ãç «acì ¢ [7]. � [8] ¨cc«¥¤®¢ ­  c¯¥ªâà «ì­ ï
§ ¤ ç  ¤«ï ãà ¢­¥­¨ï (1) ¯à¨ m = n = 0 ¨ ¯®ª § ­ë ¥¥ ¯à¨¬¥­¥­¨ï ¤«ï ¯®câà®¥­¨ï à¥è¥­¨ï
§ ¤ ç¨ �à¨ª®¬¨ ¢ ¢¨¤¥ cã¬¬ë àï¤®¢.

� ¤ ­­®© câ âì¥ ­ ©¤¥­ë c®¡câ¢¥­­ë¥ §­ ç¥­¨ï ¨ ¯®câà®¥­ë ¢ ï¢­®¬ ¢¨¤¥ c®®â¢¥âcâ¢ãîé¨¥
c®¡câ¢¥­­ë¥ äã­ªæ¨¨ c¯¥ªâà «ì­®© § ¤ ç¨ ¢ ®¡« câïå í««¨¯â¨ç­®câ¨ ¨ £¨¯¥à¡®«¨ç­®câ¨. �«ï
à¥è¥­¨ï ¯®câ ¢«¥­­®© § ¤ ç¨ (2){(6) ¯®câà®¨¬ ¬­®£®®¡à §¨¥ ç câ­ëå à¥è¥­¨© ãà ¢­¥­¨ï (1) ¢
®¡« câ¨ D+,   § â¥¬ ¢ ®¡« câïå D1 ¨ D2. �®câà®¨¢ ç câ­ë¥ à¥è¥­¨ï, ã¤®¢«¥â¢®àïï âà¥¡®¢ ­¨ï¬
(2){(6), ­ ©¤¥¬ c®¡câ¢¥­­ë¥ §­ ç¥­¨ï ¨ c®®â¢¥âcâ¢ãîé¨¥ ¨¬ c®¡câ¢¥­­ë¥ äã­ªæ¨¨ c¯¥ªâà «ì­®©
§ ¤ ç¨.

� ®¡« câ¨ D+ ¢¢¥¤¥¬ ­®¢ë¥ ¯¥à¥¬¥­­ë¥ x = (�r)1=� cos1=� ', y = (�r)1=� sin1=� '. � ª®®à¤¨­ -
â å (r; ') ãà ¢­¥­¨¥ (1) § ¯¨cë¢ ¥âcï c«¥¤ãîé¨¬ ®¡à §®¬:

vrr +
1
r2
v'' +

1
r2
(�2q tg '+ 2p ctg ')v' +

1
r
(1 + 2q + 2p)vr + �v = 0; (7)

� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­c®¢®© ¯®¤¤¥à¦ª¥ �®cc¨©cª®£® ä®­¤  äã­¤ ¬¥­â «ì­ëå ¨cc«¥¤®¢ ­¨©,

£à ­â ò 02-01-97901.
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£¤¥ v(r; ') = u((�r)1=� cos1=� '; (�r)1=� sin1=� '), 2q = (� � 1)=�, 2p = (� � 1)=�. � ãà ¢­¥­¨¨ (7),
à §¤¥«ïï ¯¥à¥¬¥­­ë¥ v(r; ') = R(r)�('), ¯®«ãç¨¬

R00(r) +
1
r
(1 + 2q + 2p)R0(r) +

�
�� �2

r2

�
R(r) = 0; 0 < r < 1; (8)

R(0) = 0; R(1) = 0; (9)

�00(') + (2p ctg '� 2q tg ')�0(') + �2�(') = 0; 0 < ' < �=2; (10)

£¤¥ �| ¯à®¨§¢®«ì­ ï ¯®câ®ï­­ ï. �¥è¥­¨¥ ãà ¢­¥­¨ï (8), ã¤®¢«¥â¢®àïîé¥¥ ãc«®¢¨ï¬ (9), ¨¬¥-
¥â ¢¨¤ ([9], c. 401)

R(r) = (
p
�r)�q�pJ�(

p
�r);

£¤¥ J�(�) | äã­ªæ¨ï �¥cc¥«ï ¯¥à¢®£® à®¤ , � =
p
(p+ q)2 + �2.

� ©¤¥¬ ®¡é¥¥ à¥è¥­¨¥ ãà ¢­¥­¨ï (10). �«ï íâ®£® ¢ ãà ¢­¥­¨¨ (10) c¤¥« ¥¬ § ¬¥­ã x = sin2 '.
�®£¤  ¯®«ãç¨¬

x(1� x)F 00(x) + ( 1
2
+ p� (1 + p+ q)x)F 0(x) +

�2

4
F (x) = 0: (11)

�à ¢­¥­¨¥ (11) ¯à¥¤câ ¢«ï¥â c®¡®© ¨§¢¥câ­®¥ £¨¯¥à£¥®¬¥âà¨ç¥cª®¥ ãà ¢­¥­¨¥ ([9], c. 69) c ª®íä-
ä¨æ¨¥­â ¬¨ a = (p + q)=2 + �=2, b = (p + q)=2 � �=2, c = 1=2 + p =2 Z, ®¡é¥¥ à¥è¥­¨¥ ª®â®à®£®
®¯à¥¤¥«ï¥âcï ¯® ä®à¬ã«¥

�(') = c1F

�
p+ q

2
+
�

2
;
p+ q

2
� �

2
;
1
2
+ p; sin2'

�
+

+ c2 sin
1�2p 'F

�
q � p

2
+
1 + �

2
;
q � p

2
+
1� �

2
;
3
2
� p; sin2 '

�
;

£¤¥ c1, c2 | ¯à®¨§¢®«ì­ë¥ ª®­câ ­âë, 0 < ' < �=2. � ª¨¬ ®¡à §®¬, ¬­®¦¥câ¢® ç câ­ëå à¥è¥­¨©
ãà ¢­¥­¨ï (11) ¢ ®¡« câ¨ D+ ¢ ¯®«ïà­ëå ª®®à¤¨­ â å (r; ') ®¯à¥¤¥«ï¥âcï ä®à¬ã«®©

u(x; y) = v(r; ') = (
p
�r)�q�pJ�(

p
�r)

�
c1F

�
p+ q

2
+
�

2
;
p+ q

2
� �

2
;
1
2
+ p; sin2 '

�
+

+ c2sin
1�2p'F

�
q � p

2
+
1 + �

2
;
q � p

2
+
1� �

2
;
3
2
� p; sin2'

��
; (12)

£¤¥ � =
p
(p+ q)2 + �2, c1, c2 | ¯à®¨§¢®«ì­ë¥ ª®­câ ­âë.

� cc¬®âà¨¬ ãà ¢­¥­¨¥ (1) ¢ ®¡« câ¨ D1, £¤¥ ¢¢¥¤¥¬ ­®¢ë¥ ¯¥à¥¬¥­­ë¥

� =

s� 1
�
x�
�2 � � 1

�
(�y)��2; � = �

�
1
�
(�y)��2�

1
�
x�
�2 � �

1
�
(�y)��2 :

�®c«¥ § ¬¥­ë ãà ¢­¥­¨¥ (1) ¯à¨¬¥â ¢¨¤

�2W�� + (1 + 2q + 2p)�W� + 4�(1� �)W�� + 2(1 + 2p� 2(1 + q + p)�)W� + �2�W = 0: (13)

� ãà ¢­¥­¨¨ (13), à §¤¥«ïï ¯¥à¥¬¥­­ë¥ u(x; y) =W (�; �) = G(�)Q(�), ¯®«ãç¨¬

G00(�) +
1
�
(1 + 2q + 2p)G0(�) +

�
�� �21

�2

�
G(�) = 0; (14)

�(1� �)Q00(�) + ( 1
2
+ p� (1 + q + p)�)Q0(�) +

�21
4
Q(�) = 0; (15)

£¤¥ �1 | ¯à®¨§¢®«ì­ ï ¯®câ®ï­­ ï. �¥è¥­¨¥¬ ãà ¢­¥­¨ï (14) ï¢«ï¥âcï äã­ªæ¨ï

G(�) = (
p
��)�q�pJ�1(

p
��); �1 =

q
(p+ q)2 + �21:
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�à ¢­¥­¨¥ (15), ª ª ¨ ãà ¢­¥­¨¥ (11), ¯à¥¤câ ¢«ï¥â c®¡®© £¨¯¥à£¥®¬¥âà¨ç¥cª®¥ ãà ¢­¥­¨¥ c
ª®íää¨æ¨¥­â ¬¨ a = (p + q)=2 + �1=2, b = (p + q)=2 � �1=2, c = 1=2 + p =2 Z. � ª ç¥câ¢¥ ¥£®
à¥è¥­¨© ¯à¨¬¥¬ äã­ªæ¨¨

Q1(�) = F (a; b; c; �) = (1� �)�bF
�
c� a; b; c;

�

� � 1

�
;

Q2(�) = (1� �)�aF
�
a; c� b; a� b+ 1;

1
� � 1

�
:

�  å à ªâ¥à¨câ¨ª¥ OC1, â. ¥. ¯à¨ � �! �1, à¥è¥­¨¥ ãà ¢­¥­¨ï (1) ¤®«¦­® ®¡à é âìcï ¢
­ã«ì. � ª¨¬ c¢®©câ¢®¬ ®¡« ¤ ¥â äã­ªæ¨ï Q2(�). P¥è¥­¨¥ ãà ¢­¥­¨ï (1) ¢ ®¡« câ¨ D1, à ¢­®¥
­ã«î ­  å à ªâ¥à¨câ¨ª¥ OC1, ¨¬¥¥â ¢¨¤

u(x; y) =W (�; �) = c3(
p
��)�q�p(1� �)�

p+q
2
�

�1
2 J�1(

p
��)�

� F

�
p+ q

2
+
�1
2
;
p� q

2
+
�1 + 1
2

; �1 + 1;
1

1� �

�
; (16)

£¤¥ c3 | ¯à®¨§¢®«ì­ ï ¯®câ®ï­­ ï. � ®¡« câ¨ D2 § ¬¥­®© ¯¥à¥¬¥­­ëå

�1 =
q
( 1
�
y�)2 � ( 1

�
(�x)�)2; �1 = � ( 1

�
(�x)�)2

( 1
�
y�)2 � ( 1

�
(�x)�)2

ãà ¢­¥­¨¥ (1) ¯à¨¢®¤¨âcï ª ¢¨¤ã (13) ®â­®c¨â¥«ì­® ¯¥à¥¬¥­­ëå (�1; �1). �­ «®£¨ç­®, à¥è¥­¨¥¬
ãà ¢­¥­¨ï (1) ¢ ®¡« câ¨ D2, ®¡à é îé¨¬cï ¢ ­ã«ì ­  å à ªâ¥à¨câ¨ª¥ OC2, ï¢«ï¥âcï äã­ªæ¨ï

u(x; y) =W (�1; �1) = c4(
p
��1)�q�p(1� �1)�

p+q

2
�

�2
2 J�2(

p
��1)�

� F

�
p+ q

2
+
�2
2
;
q � p

2
+
�2 + 1
2

; �2 + 1;
1

1� �1

�
; (17)

£¤¥ �2 =
p
(p+ q)2 + �22, c4 | ¯à®¨§¢®«ì­ ï ª®­câ ­â .

� ®¡« câ¨ D à¥è¥­¨¥ u(x; y) ¨é¥âcï ¢ ª« cc¥ u(x; y) 2 C(D)\C1(D), ¯®íâ®¬ã äã­ªæ¨ï u(x; y)
¤®«¦­  ã¤®¢«¥â¢®àïâì ãc«®¢¨ï¬ cª«¥¨¢ ­¨ï

u(x; 0 + 0) = u(x; 0 � 0); (18)

u(0 + 0; y) = u(0� 0; y); (19)

uy(x; 0 + 0) = uy(x; 0 � 0); (20)

ux(0 + 0; y) = ux(0� 0; y): (21)

�à¥¤¢ à¨â¥«ì­® ¢ëç¨c«ïï

u(x; 0 + 0) = c1

�p
�
1
�
x�
��q�p

J�

�p
�
1
�
x�
�
;

u(x; 0� 0) = c3

�p
�
1
�
x�
��q�p

J�1

�p
�
1
�
x�
�
F

�
p+ q

2
+
�1
2
;
p� q

2
+
�1 + 1
2

; �1 + 1; 1
�
;

u(0� 0; y) = c4

�p
�
1
�
y�
��q�p

J�2

�p
�
1
�
y�
�
F

�
p+ q

2
+
�2
2
;
q � p

2
+
�2 + 1
2

; �2 + 1; 1
�
;

u(0 + 0; y) =
�p

�
1
�
y�
��q�p

J�

�p
�
1
�
y�
�
�

�
�
c1F

�
p+ q

2
+
�

2
;
q + p

2
� �

2
;
1
2
+ p; 1

�
+ c2F

�
q � p

2
+
�+ 1
2

;
q � p

2
+
�� 1
2

;
3
2
� p; 1

��
;
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á ãç¥â®¬ ãc«®¢¨© (19) ¨ (20) ¯®«ãç¨¬

c1 = c3F

�
p+ q

2
+
�1
2
;
p� q

2
+
�1 + 1
2

; �1 + 1; 1
�
;

c4F

�
p+ q

2
+
�2
2
;
q � p

2
+
�2 + 1
2

; �2 + 1; 1
�
=

c1F

�
p+ q

2
+
�

2
;
q + p

2
� �

2
;
1
2
+ p; 1

�
+ c2F

�
q � p

2
+
�+ 1
2

;
q � p

2
+
�� 1
2

;
3
2
� p; 1

�
:

�  ®á­®¢ ­¨¨ ä®à¬ã«ë ([9], c. 73)

F (a; b; c; 1) =
�(c)�(c � a� b)
�(c� a)�(c� b)

; c 6= 0;�1;�2; Re(c� a� b) > 0; (22)

¨¬¥¥¬

c3 = c1
�(1� p+q

2
+ �

2
)�( q�p

2
+ �+1

2
)

�(�+ 1)�( 1
2
� p)

; (23)

c4 = c1
�( 1

2
+ p)�(1� p+q

2
+ �2

2
)

�(p�q
2
� �2

2
+ 1

2
)�(�2 + 1)

+ c2
�( 3

2
� p)�(p�q

2
+ �2+1

2
)

�(1� p+q
2
� �2

2
�(�2 + 1)

: (24)

�®«ì§ãïáì ¯à ¢¨«®¬ ¤¨ää¥à¥­æ¨à®¢ ­¨ï £¨¯¥à£¥®¬¥âà¨ç¥áª®© äã­ªæ¨¨ ([8], c. 110), ¨§ (16) ¯®-
«ãç¨¬

@u

@y
= c3(

p
�)�p�q

�
1
�
x�
��p�q��1���1

�

��
1
�
x�
�2

�
�
1
�
(�y)�

�2� �1
2
�1

�

� (�y)2��1J�1
hp

�
q
( 1
�
x�)� ( 1

�
(�y)�)2

i
+

+

p
�

�

��
1
�
x�
�2

�
�
1
�
(�y)�

�2� �1�1

2

(�y)2��1J 0�1
hp

�
q
( 1
�
x�)2 � ( 1

�
(�y)�)2

i�
�

� F

�
p+ q

2
+
�1
2
;
p� q

2
+
�1 + 1
2

; �1 + 1;
1

1� �

�
+

+
(p+ q + �1)(1 + p� q + �1)

2(�1 + 1)�

��
1
�
x�
�2

�
�
1
�
(�y)�

�2� �1
2
�
1
x�

x�
��2

(�y)2��1 �

� J�1

hp
�
q
( 1
�
x�)2 � ( 1

�
(�y)�)2

i
F

�
p+ q

2
+
�1
2
+ 1;

p� q

2
+
�1 + 3
2

; �1 + 2;
1

1� �

��
:

�âáî¤  ­  ®á­®¢ ­¨¨ ä®à¬ã«ë ([9], c. 113)

F

�
a; c� b; a+ 1� b;

1
1� �

�
= (1� �)c�1(��)1�cF

�
a+ 1� c; 1 � b; a+ 1� b;

1
1� �

�

¨ (22) ¯®«ãç¨¬

uy(x; 0� 0) = c3(
p
�)�p�q�2p

�
1
�
x�
�p�q�1

J�1

�p
�
1
�
x�
�
(p+ q + �1)(1 + p� q + �1)

2(�1 + 1)
�

� �(�1 + 2)�(p+ 1
2
)

�(p+q
2
+ �1

2
+ 1)�(p�q

2
+ �1+3

2
)
:

� ©¤¥¬ á«¥¤ ¯à®¨§¢®¤­®© uy(x; y) ­  «¨­¨¨ ¢ëà®¦¤¥­¨ï y = 0:

uy(x; 0 + 0) = lim
y!0+0

@u

@y
= ��2pr2p lim

'!0+0
sin2p '(R0�sin'+ 1

r
cos'�0R); (25)
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£¤¥

�0(') = c1
(p+ q)2 � �2

2(1 + 2p)
sin 2'F

�
p+ q

2
+
�

2
+ 1;

p+ q

2
� �

2
+ 1;

3
2
+ p; sin2 '

�
+

+c2(1� 2p) sin�2p ' cos'F
�
q � p

2
+
�+ 1
2

;
q � p

2
+
1� �

2
;
3
2
� p; sin2 '

�
+

+c2 sin 2' sin
1�2p '

(q � p+ 1)2 � �2

2(3 � 2p)
F

�
q � p

2
+
�+ 3
2

;
q � p

2
+
3� �

2
;
5
2
� p; sin2 '

�
;

R0(r) = �(q + p)(
p
�r)�q�p�1

p
�J�(

p
�r) + (

p
�r)�q�p

p
�J 0�(

p
�r):

�ëç¨á«ïï ¯à¥¤¥« (25) ¯à¨ y ! 0 + 0, ¨¬¥¥¬

uy(0 + 0) = ��2pc2(1� 2p)(
p
�)�p�q

�
1
�
x�
�p�q�1

J�

�p
�
1
�
x�
�
: (26)

�®¤áâ ¢«ïï (25) ¨ (26) ¢ à ¢¥­áâ¢® (20), ¯®«ãç¨¬

c2 = � 2c3
1� 2p

� �(�+ 1)�(p+ 1
2
)

�(p+q
2
+ �

2
)�(p�q

2
+ �+1

2
)
: (27)

�­ «®£¨ç­® ¢ëç¨á«¨¬

ux(0 + 0; y) = lim
x!0+0

@u

@x
= ��2q lim

'!�=2+0
cos2q '�0Rr2q�1 sin' =

= ��2q(
p
�)�q�p( 1

�
y�)�q�p�1J�(

p
� 1
�
y�)

�
c1

2�( 1
2
+ q)�(p+ 1

2
)

�(p+q
2
+ �

2
)�(p+q

2
� �

2
)
+ c2

2�( 3
2
� p)�(q + 1

2
)

�( 1��
2
+ q�p

2
)

�
; (28)

ux(0� 0); y) = c4�
2q(
p
�)�q�p( 1

�
y�)q�p�1J�2(

p
� 1
�
y�)

2�( 1
2
+ q)�(�2 + 1)

�(p+q
2
+ �

2
)�( q�p

2
+ �2+1

2
)
: (29)

�®£¤  á ãç¥â®¬ à ¢¥­áâ¢  (21), ¯à¨à ¢­¨¢ ï (28) ¨ (29), ­ ©¤¥¬

c4 = c1
�( 1

2
+ p)�( q�p

2
+ �+1

2
)

�(1 + �)�(p+q
2
� �

2
)

+ c2
�( 3

2
� p)�(p+q

2
+ �

2
)

�( q�p
2
+ 1��

2
)�(1 + �)

: (30)

� ª¨¬ ®¡à §®¬, ¤«ï ­ å®¦¤¥­¨ï ­¥¨§¢¥áâ­ëå ¯®áâ®ï­­ëå c1, c2, c3, c4, �, �1, �2 ¯®«ãç¥­ 
á¨áâ¥¬  ãà ¢­¥­¨© (23), (24), (27), (30). �âáî¤  á ãç¥â®¬ ¨§¢¥áâ­ëå ä®à¬ã«

�(z)�(1 � z) =
�

sin�z
; �( 1

2
+ z)�( 1

2
� z) =

�

cos �z
;

­ å®¤¨¬

� = �1 = �2 = �k = p+ q + 2k; k = 0; 1; 2; : : : ;

c1 = c2(p� 1
2
)

�(p+q
2
+ �k

2
)�(p�q

2
+ 1+�k

2
)�( 1

2
� p)

�(1� p+q
2
+ �k

2
)�(�p�q

2
+ 1+�k

2
)�( 1

2
+ p)

; (31)

c3 = c2(p� 1
2
)
�(p+q

2
+ �k

2
)�(p�q

2
+ �k+1

2
)

�(�+ 1)�( 1
2
+ p)

; (32)

c4 = 2c2
�( 3

2
� p)�(�p�q

2
+ �k+1

2
)

�(1� p+q
2
� �k

2
)�(�+ 1)

sin(q + �k)� cos p�
sin(p+q

2
+ �k

2
)�

: (33)

�c«®¢¨¥ (4) à ¢­®c¨«ì­® à ¢¥­câ¢ã

(
p
�)q�pJ�k(

p
�) = 0: (34)
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�® â¥®à¥¬¥ �®¬¬¥«ï ([10], c. 102) ¯à¨ � > �1 äã­ªæ¨ï J�(z) ¨¬¥¥â â®«ìª® ¢¥é¥câ¢¥­­ë¥ ­ã«¨.
� ­ è¥¬ c«ãç ¥ � = �k =

p
�2k + (p+ q)2 > 0. �®íâ®¬ã à ¢¥­câ¢® (34) ¨¬¥¥â ¬¥câ® ¯à¨ � � 0:

�¥à¥§ am;k ®¡®§­ ç¨¬ m-© ª®à¥­ì ãà ¢­¥­¨ï (32). �®£¤  �k;m = a2m;k. �â ª, ­ ©¤¥­ë c®¡câ¢¥­­ë¥
§­ ç¥­¨ï �k;m c¯¥ªâà «ì­®© § ¤ ç¨ ª ª ª®à­¨ ãà ¢­¥­¨ï (34). �®¤câ ¢¨¢ ¨å ¢ à ¢¥­câ¢  (12),
(16) ¨ (17), ¯®«ãç¨¬ c¨câ¥¬ã c®¡câ¢¥­­ëå äã­ªæ¨© c¯¥ªâà «ì­®© § ¤ ç¨ (2){(6):

uk;m(x; y) =
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£¤¥ c1, c2, c3 ¨ c4 | ¯®câ®ï­­ë¥, ®¯à¥¤¥«ï¥¬ë¥ ¨§ (31){(33).

2. � cc¬®âà¨¬ ãà ¢­¥­¨¥

L(u) � sgn y � jyjnuxx + jxjmuyy + � � sgn y � jxjmjyjnu = 0; n;m > 0; (35)

¢ ®¡« câ¨ G = D \ (x > 0). �®£¤  c¯¥ªâà «ì­ ï § ¤ ç  câ ¢¨âcï c«¥¤ãîé¨¬ ®¡à §®¬.

�¯¥ªâà «ì­ ï § ¤ ç . � ©â¨ äã­ªæ¨î u(x; y); ã¤®¢«¥â¢®àïîéãî ãc«®¢¨ï¬ u(x; y) 2
C(G) \ C1(G) \ C2(G+ [D1), Lu(x; y) � 0, (x; y) 2 G+ [G�, u(x; y) = 0, (x; y) 2 �0, u(x; y) = 0,
(x; y) 2 OC1, u(x; y) = 0, (x; y) 2 OB, £¤¥ G+ = G \ fy > 0g, G� = G \ fy < 0g.

� ­­ ï § ¤ ç  â ª¦¥ à¥è ¥âcï ¬¥â®¤®¬ à §¤¥«¥­¨ï ¯¥à¥¬¥­­ëå, ¯®«ãç¥­­®¥ ¬­®£®®¡à §¨¥
ç câ­ëå à¥è¥­¨© ãà ¢­¥­¨ï (35) c®¢¯ ¤ ¥â c ¬­®£®®¡à §¨¥¬ ç câ­ëå à¥è¥­¨© ãà ¢­¥­¨ï (1).
�¤®¢«¥â¢®àïï à¥è¥­¨ï (12) ¨ (16) £à ­¨ç­®¬ã ãc«®¢¨î u(0 + 0; y) = 0, 0 � y � 1 ¨ ãc«®¢¨ï¬
cª«¥¨¢ ­¨ï (18), (20), ­ ©¤¥¬

� = �1 = �l = 2� q + 2l; l = 0; 1; 2; : : : ;

£¤¥ �l =
p
�2l + (p+ q)2 > 0.

�®¡câ¢¥­­ë¥ §­ ç¥­¨ï �l;m c¯¥ªâà «ì­®© § ¤ ç¨ ®¯à¥¤¥«ïîâcï ª ª ª®à­¨ ãà ¢­¥­¨ï
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(
p
�)q�pJ�l(

p
�) = 0. �­ «®£¨ç­® ¯¥à¢®© ç câ¨ ­ å®¤¨¬ c®¡câ¢¥­­ë¥ äã­ªæ¨¨
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£¤¥ �l;m | c®¡câ¢¥­­ë¥ §­ ç¥­¨ï c¯¥ªâà «ì­®© § ¤ ç¨, c1, c2 ¨ c3 ®¯à¥¤¥«¥­ë ¯® ä®à¬ã« ¬ (31)
¨ (32).

� § ª«îç¥­¨¥  ¢â®à ¢ëà ¦ ¥â ¯à¨§­ â¥«ì­®câì ­ ãç­®¬ã àãª®¢®¤¨â¥«î ¯à®ä¥cc®àã � ¡¨-
â®¢ã �.�. §  ¯®câ ¢«¥­­ãî § ¤ çã.
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