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1. � áá¬®âà¨¬ ãà ¢¥¨¥

L(u) � sgn yjyjnuxx + xmuyy + � sgn yxmjyjnu = 0; m; n > 0; (1)

¢ ®¡« áâ¨ D, ®£à ¨ç¥®© ¯à®áâ®© ªà¨¢®© �, «¥¦ é¥© ¢ ¯¥à¢®© ç¥â¢¥àâ¨ á ª®æ ¬¨ ¢ â®çª å
A(1; 0) ¨ B(0; b), b > 0, ®âà¥§ª®¬ OB ®á¨ Oy ¨ å à ªâ¥à¨áâ¨ª ¬¨ OC ¨ CA ãà ¢¥¨ï (1) ¯à¨
x > 0, y < 0, £¤¥ O(0; 0), C(xC ; yC), xC = (1=2)1=�, yC = �(1=2)1=� , 2� = m+ 2, 2� = n+ 2,
p = n=2(n+ 2), q = m=2(m+ 2).

� ®¡« áâ¨ D ¤«ï ãà ¢¥¨ï (1) ¯®áâ ¢¨¬ á«¥¤ãîéãî § ¤ çã.

� ¤ ç  �à¨ª®¬¨ (� ¤ ç  T). � ©â¨ äãªæ¨î u(x; y), ã¤®¢«¥â¢®àïîéãî ãá«®¢¨ï¬

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

Lu(x; y) � g(x; y); (x; y) 2 D+ [D�; (3)

u(x; y) = f(x; y); (x; y) 2 �; (4)

u(0; y) = '1(y); 0 � y � b; (5)

u(x; y) =  (x; y); (x; y) 2 OC; (6)

£¤¥ D+ = D \ fy > 0g, D� = D \ fy < 0g,  , f , '1 | § ¤ ë¥ ¤®áâ â®ç® £« ¤ª¨¥ äãªæ¨¨,
¯à¨ç¥¬ f(0; b) = '1(b), '1(0) =  (0; 0).

�â¬¥â¨¬, çâ® § ¤ ç  (2){(6) ¤«ï ãà ¢¥¨ï (1) ¯à¨ n > m > 0, � = 0 ¨§ãç¥  ¢ [1]. �
[2] ãáâ ®¢«¥ ¯à¨æ¨¯ ¬ ªá¨¬ã¬  ¨   ¥£® ®á®¢¥ ¯®«ãç¥  â¥®à¥¬  ¥¤¨áâ¢¥®áâ¨ à¥è¥¨ï
§ ¤ ç¨ T ¤«ï ãà ¢¥¨ï (1) ¯à¨ � = 0 ¨ n > 0, m > �n=(n + 1). � [3] ¯®áâà®¥® à¥è¥¨¥ ¢
¢¨¤¥ ¡¨®àâ®£® «ì®£® àï¤  ¨ ¤®ª §   ¥¤¨áâ¢¥®áâì à¥è¥¨ï ªà ¥¢®© § ¤ ç¨ ¤«ï ãà ¢¥¨ï
á¬¥è ®£® â¨¯  á ®¤®© «¨¨¥© ¨§¬¥¥¨ï â¨¯  ¬¥â®¤®¬ ¨â¥£à «ìëå â®¦¤¥áâ¢. � [4] ¬¥â®¤®¬
á¯¥ªâà «ì®£®   «¨§  à¥è¥  § ¤ ç  �à¨ª®¬¨ ¤«ï ãà ¢¥¨ï (1) ¯à¨ m = n > 0 ¨ � = 0.
�  ï à ¡®â  ï¢«ï¥âáï ¯à®¤®«¦¥¨¥¬ à ¡®â [4]{[6]. �¤¥áì ¢ ª« áá¥ à¥£ã«ïàëå ¢ ®¡« áâ¨ D
à¥è¥¨© ãà ¢¥¨ï (1) ¯®«ãç¥  â¥®à¥¬  ¥¤¨áâ¢¥®áâ¨ à¥è¥¨ï § ¤ ç¨ (2){(6) ¯à¨ ¢á¥å � � 0
¨ n = m, ¥á«¨ � | ¤¥©áâ¢¨â¥«ìë© ¯ à ¬¥âà ¨ ¯à¨ ¢á¥å

4�22 � ��1(7(q � p)2 + 2(p+ q)); �1 � 0; n > m; (7)

¥á«¨ � = �1+i�2. � á«ãç ¥, ª®£¤  n = m > 0, g(x; y) = '1(y) =  (x; y) = 0 ¨ ªà¨¢ ï � á®¢¯ ¤ ¥â á
\®à¬ «ì®©" ªà¨¢®© �0 : x2�+y2� = �2, ¯®áâà®¥® à¥è¥¨¥ § ¤ ç¨ �à¨ª®¬¨ ¤«ï ãà ¢¥¨ï (1)
  ®á®¢ ¨¨ â¥®à¨¨ àï¤®¢ ¯® á®¡áâ¢¥ë¬ äãªæ¨ï¬ á®®â¢¥âáâ¢ãîé¥© á¯¥ªâà «ì®© § ¤ ç¨.

� ¡®â  ¢ë¯®«¥  ¯à¨ ä¨ á®¢®© ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®¤  äã¤ ¬¥â «ìëå ¨áá«¥¤®¢ ¨©,

ª®¤ £à â  ò02-01-97901.
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�¯à¥¤¥«¥¨¥. �®¤ à¥£ã«ïàë¬ ¢ D à¥è¥¨¥¬ ãà ¢¥¨ï (1) ¡ã¤¥¬ ¯®¨¬ âì äãªæ¨î
u(x; y), ã¤®¢«¥â¢®àïîéãî ãá«®¢¨ï¬ (2), (3), ¤«ï ª®â®à®©   ®ªàã¦®áâïå K0�, K1� ¨ K2� á
æ¥âà ¬¨ ¢ â®çª å O, A ¨ B ¯à®¨§¢®«ì® ¬ «®£® à ¤¨ãá  � > 0 á¯à ¢¥¤«¨¢ë ¥à ¢¥áâ¢ Z

Kj�\D+

(ynjuxj+ xmjuyj)dS � Cj ; j = 0; 1; 2; (8)

£¤¥ ¯®áâ®ïë¥ Cj ¥ § ¢¨áïâ ®â �.

2. �ãáâì � | ª®¬¯«¥ªáë© ¯ à ¬¥âà, Reu(x; y) = u1(x; y) ¨ Imu(x; y) = u2(x; y). �®£¤ 
ãà ¢¥¨¥ (1) à ¢®á¨«ì® á¨áâ¥¬¥ ãà ¢¥¨© á¬¥è ®£® â¨¯ 

Lu1 � xmu1yy + sgn yjyjnu1xx + sgn yjyjnxm(�1u1 � �2u2) = 0; (9)

Lu2 � xmu2yy + sgn yjyjnu2xx + sgn yjyjnxm(�2u1 + �2u2) = 0: (10)

�¥¬¬ . �á«¨ u = 0   OC ¨ ¢ë¯®«¥® ãá«®¢¨¥ (7), â® ¤«ï «î¡®£® à¥£ã«ïà®£® à¥è¥¨ï

ãà ¢¥¨ï (1) ¨¬¥¥â ¬¥áâ® ¥à ¢¥áâ¢®

I =
Z l

0
tm
�
u1(t; 0)u1y (t; 0) + u2(t; 0)u2y (t; 0)

�
dt � 0:

�®ª § â¥«ìáâ¢®. �®¦¤¥áâ¢® uLu � 0 ¯à®¨â¥£à¨àã¥¬ ¯® ®¡« áâ¨ D� ¨, ¢ë¤¥«ïï à¥ «ìãî
ç áâì, ¯®«ãç¨¬

Re
Z
D
�

uLudx dy =
Z
D
�

�
(�y)n(u1u1x + u2u2x)x � xm(u1u1y + u2u2y)y

�
dx dy �

�
Z
D
�

�
xmjuyj2 � (�y)njuxj2 + (�y)nxm(�1u21 + �2u

2
2)
�
dx dy = 0:

�âáî¤ Z l

0

tm(u1(t; 0)u1y (t; 0) + u2(t; 0)u2y (t; 0))dt =

=
Z A

C

�
u1[(�y)nu1xdy + xmu1ydx] + u2[(�y)nu2xdy + xmu2ydx]

�
+

+
Z
D
�

�
xmjuyj2 � (�y)njuxj2 + xm(�y)n(�1u21 + �2u

2
2)
�
dx dy = I1 + I2; (11)

£¤¥

I1 = �1
2

Z A

C
juj2

�
m

2
x��2(�y)��1dx� n

2
x��1(�y)��2dy

�
=
1
2

Z A

C
juj2(�y)2��2x2��2(2n�m)dy � 0:

� ãà ¢¥¨ïå (9) ¨ (10) ¯¥à¥©¤¥¬ ª å à ªâ¥à¨áâ¨ç¥áª¨¬ ª®®à¤¨ â ¬

� =
2

m+ 2
x
m+2

2 � 2
n+ 2

(�y)n+22 ; � =
2

m+ 2
x
m+2

2 +
2

n+ 2
(�y)n+22 (12)

¨  ©¤¥¬

u1� =
�2 � �2

�(p+ q) + �(p� q)

�
u1�� +

�(p� q) + �(p+ q)
�2 � �2

u1� + �1u1 � �2u2

�
;

u2� =
�2 � �2

�(p+ q) + �(p� q)

�
u2�� +

�(p� q) + �(p+ q)
�2 � �2

u2� + �2u1 + �1u2

�
:

�à¨ íâ®¬ ®¡« áâì D� ¯¥à¥©¤¥â á®®â¢¥âáâ¢¥® ¢ ®¡« áâì � = f(�; �) j 0 < � < � < lg,
l = 2=(m+ 2). �â¥£à « I2 ¨§ (11) ¢ å à ªâ¥à¨áâ¨ç¥áª¨å ª®®à¤¨ â å (12) ¯à¨¨¬ ¥â ¢¨¤

I2 =
�
m+ 2
2

�2q�
n+ 2
2

�2p Z
�

(� + �)2q(� � �)2p
�� 4(u1�u1� + u2�u2�) + �1u

2
1 + �2u

2
2

�
d� d�: (13)
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�¡®§ ç¨¬ Ak;l(�; �) =
2(�+�)k(���)l
p(�+�)�q(���) . �®¤áâ ¢«ïï ¢ëà ¦¥¨¥ u1� ¨ u2� ¢ ¨â¥£à « (13), ¯®«ãç¨¬

I2 =
�
m+ 2
2

�2q+1�
n+ 2
2

�2p+1�Z
�

�� (A2q+1;2p+1(�; �)ju� j2)� + �1(A2q+1;2p+1(�; �)juj2)�
�
d� d� +

+
Z
�

�
(Aq+1;p+1(�; �)�2u2 + u1�(� � �)q(� + �)p)2 + (Aq+1;p+1(�; �)�2u1 � u2�(� � �)q(� + �)p)2 +

+
1
4
A2
q;p(�; �)ju� j2

�
(� + �)2(3p2 + 2p)� (� � �)2(5q2 + 2q) + 2pq(�2 � �2)

�
+

+
1
4
A2
q;p(�; �)u

2
1

�
�1
�� (7p2 + 2p)(� + �)2 � (7q2 + 2q)(� � �)2 + 14pq(�2 � �2)

�� 4�22(�
2 � �2)2

�
+

+
A2
q;p(�; �)u

2
2

p(� + �)� q(� � �)

�
2�1

�
8pq(�2 � �2)� (4q2 + q)(� � �)2 �

� (4p2 + p)(� + �)2
�� 4�22(�

2 � �2)2 + �2(p(� + �)� q(� � �))2
��
d� d�

�
: (14)

�à¨¬¥ïï ä®à¬ã«ã �à¨  ª ¯¥à¢®¬ã ¨â¥£à «ã ¯à ¢®© ç áâ¨ à ¢¥áâ¢  (14) ¨ ãç¨âë¢ ï
£à ¨ç®¥ ãá«®¢¨¥ u = 0   OC, ¨¬¥¥¬

�
Z
�

�
(A2q+1;2p+1(�; �)ju� j2)� � �1(A2q+1;2p+1(�; �)juj2)�

�
d� d� = ��

Z l

0
A2q+1;2p+1(�; 1)ju�(�; 1)j2d� � 0;

¥á«¨ p > q (n > m) ¨ �1 � 0.
�â®à®© ¨â¥£à « ¢ à ¢¥áâ¢¥ (14) ¡ã¤¥â ¥®âà¨æ â¥«¥, ¥á«¨ ¢ë¯®«¥ë á«¥¤ãîé¨¥ ãá«®¢¨ï:

(� + �)2(3p2 + 2p)� (� � �)2(5q2 + 2q) + 2pq(�2 � �2) � 0; (15)

�1
�
(7p2 + 2p)(� + �)2 + (7q2 + 2q)(� � �)2 � 14pq(�2 � �2)

�
+ 4�22(�

2 � �2)2 � 0; (16)

2�1
�� 8pq(�2 � �2) + (4q2 + q)(� � �)2 + (4p2 + p)(� + �)2

�
+

+ 4�22(�
2 � �2)2 � �2(p(� + �)� q(� � �))2 � 0: (17)

�á«®¢¨¥ (15) ¢ ®¡« áâ¨ � ¢ë¯®«¥® ¯à¨ p � q. � (16) ¨ (17) ¢ëà ¦¥¨ï, áâ®ïé¨¥ ¢ ª¢ ¤à âëå
áª®¡ª å, ¯®«®¦¨â¥«ìë ¢ �. �á«®¢¨¥ (16) ¢¥à® ¯à¨ (7),   ãá«®¢¨¥ (17) | ¯à¨ (8�2� (p� q)2)2�
(p� q)4 � �16�1(4(p� q)2+p+ q), �2 � 0 ¨ �1 � 0. �âáî¤  á«¥¤ã¥â, çâ® ¢á¥ âà¨ ãá«®¢¨ï (15){(17)
¢ë¯®«¥ë ¢ � ¯à¨ (7). �¥¬ á ¬ë¬, I � 0.

�¥®à¥¬  1. �á«¨ ¢ ª« áá¥ à¥£ã«ïàëå à¥è¥¨© ãà ¢¥¨ï (1) áãé¥áâ¢ã¥â à¥è¥¨¥ § ¤ ç¨

(2){(6), â® ®® ¥¤¨áâ¢¥® ¯à¨ ãá«®¢¨¨ (7).

�®ª § â¥«ìáâ¢®. � áá¬®âà¨¬ ãà ¢¥¨¥ (1) ¢ ®¡« áâ¨ D+. �ëà¥¦¥¬ ¨§ ®¡« áâ¨ D+ ªàã£¨
à ¤¨ãá  � á æ¥âà ¬¨ á®®â¢¥âáâ¢¥® ¢ â®çª å (0; 0), (1; 0) ¨ (0; b) ¨ ®áâ ¢èãîáï ç áâì ®¡« áâ¨
®¡®§ ç¨¬ D�

+. �à®¨â¥£à¨àã¥¬ â®¦¤¥áâ¢® uLu = 0 ¯® ®¡« áâ¨ D�
+, ¯à¨¬¥ïï ä®à¬ã«ã �à¨ 

¨ ãç¨âë¢ ï £à ¨çë¥ ãá«®¢¨ï u(0; y) = 0, u = 0   �, ¯®«ãç¨¬

Z 1

0

xm(u1(x; 0)u1y (x; 0) + u2(x; 0)u2y (x; 0))dx +

+
Z
�

u(yn(u1u1x + u2u2x)dy � xm(u1u1y + u2u2y)dx) +

+
Z
Kj�\D+

�
yn(u1u1x + u2u2x) + xm(u1u1y + u2u2y)

�
dx dy +

+
Z
D�
+

�
xmjuyj2 + ynjuxj2 � �1x

mynjuj2�dx dy = 0: (18)
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� ãç¥â®¬ (8) ¢ à ¢¥áâ¢¥ (18), ¯¥à¥å®¤ï ª ¯à¥¤¥«ã ¯à¨ � ! 0, ¯®«ãç¨¬

Z 1

0

xm(u1(x; 0)u1y (x; 0) + u2(x; 0)u2y (x; 0))dx +
Z
D+

�
xmjuyj2 + ynjuxj2 � �1x

mynjuj2�dx dy = 0:
(19)

�® «¥¬¬¥ ¯¥à¢ë© ¨â¥£à «, áâ®ïé¨© á«¥¢  ¢ à ¢¥áâ¢¥ (19), ¥ ®âà¨æ â¥«¥, ¢â®à®© ¨â¥£à «
¯® ®¡« áâ¨ D+ â ª¦¥ ¥®âà¨æ â¥«¥, ª®£¤  �1 � 0. �§ (19) á«¥¤ã¥â, çâ® ux = uy � 0 ¢ ®¡« áâ¨
D+, â. ¥. u � const = C ¢ D+. �®áª®«ìªã u = 0   � ¨ u 2 C(D+), â® C = 0. � ç¨â, u(x; y) � 0
¢ § ¬ªãâ®© ®¡« áâ¨ D+, â®£¤  u(x; 0) = uy(x; 0) � 0. � á¨«ã ¥¤¨áâ¢¥®áâ¨ à¥è¥¨ï § ¤ ç¨
�®è¨ ¨«¨ � à¡ã ¯®«ãç¨«¨ u(x; y) � 0 ¢ ®¡« áâ¨ D�.

�â¬¥â¨¬, çâ® ¤«ï ¤¥©áâ¢¨â¥«ì®£® ¯ à ¬¥âà  �, â. ¥. ¯à¨ �2 = 0 ¨ n = m â¥®à¥¬  1 ®áâ ¥âáï ¢
á¨«¥. �¤¨áâ¢¥®áâì ¢ íâ®¬ á«ãç ¥ ¤®ª §ë¢ ¥âáï   ®á®¢ ¨¨ ¯à¨æ¨¯  ¬ ªá¨¬ã¬ . � ®¡« áâ¨
D� ãà ¢¥¨¥ (1) ¢ å à ªâ¥à¨áâ¨ç¥áª¨å ª®®à¤¨ â å (12) ¨¬¥¥â ¢¨¤

u�� +
2q�

�2 � �2
u� +

2q�
�2 � �2

u� + �u = 0: (20)

�  ®á®¢ ¨¨ à¥§ã«ìâ â®¢ à ¡®âë [2] ¤«ï ¤®ª § â¥«ìáâ¢  ¥¤¨áâ¢¥®áâ¨ ¤®áâ â®ç® ¯®ª -
§ âì á¯à ¢¥¤«¨¢®áâì ãá«®¢¨©

h � 0; I = �1(P ) +
Z
PQ

�1(t; �)(t; �)dt > 0 (21)

¢ ®¡« áâ¨ � n O0A0 ¤«ï ãà ¢¥¨ï (20), £¤¥ �1 = exp
�Z

�d�
�
, �1 = �1�, h = �� + �� � ,

P 2 O0A0 nA0, Q 2 �
S
O0A0, â®çª¨ A0, O0 ¨ C 0 | ®¡à §ë â®ç¥ª A, O ¨ C ¯à¨ ®â®¡à ¦¥¨¨ (12).

�«ï ãà ¢¥¨ï (20) � = 2q�
�2��2 , � = 2q�

�2��2 ,  = �, h = 4��
(�2��2)2 (q + q2)� �.

�¥£ª® § ¬¥â¨âì, çâ® h � 0 ¯à¨ � � 0. �®ª ¦¥¬ ¢ë¯®«¥¨¥ ¢â®à®£® ãá«®¢¨ï ¨§ (21). � á-

á¬®âà¨¬ «¥¢ãî ç áâì íâ®£® ãá«®¢¨ï I = 2q
�
+ �

�R
0

(�2 � t2)�qdt. �®á«¥¤¨© ¨â¥£à « ¢ëç¨á«¨¬ ¨

®æ¥¨¬   ®á®¢ ¨¨ ä®à¬ã«ë ([7], á. 25)

I = 2q=� + ����2qF
�
1=2; q; 3=2; �2=�2

� � 2q=l + �l1�2qF
�
1=2; q; 3=2; 1

�
> 0;

£¤¥ F (�) | £¨¯¥à£¥®¬¥âà¨ç¥áª ï äãªæ¨ï. �âáî¤  ¯à¨ � 2ql2q�2

F (1=2;q;3=2;1)
= ��20 < � � 0 ¢ë¯®«¥ë

ãá«®¢¨ï (21), á«¥¤®¢ â¥«ì®, ¤«ï ãà ¢¥¨ï (1) ¯à¨ m = n ¨ ��20 < � � 0 ¨¬¥¥â ¬¥áâ® ¯à¨æ¨¯
¬ ªá¨¬ã¬  [2]. �âáî¤  ¢ëâ¥ª ¥â ¥¤¨áâ¢¥®áâì à¥è¥¨ï § ¤ ç¨ T ¢ ª« áá¥ à¥£ã«ïàëå ¢ ®¡« -
áâ¨ D à¥è¥¨© ãà ¢¥¨ï (1). �á«¨ � � ��20, â® ¢ ãà ¢¥¨¨ (1) ¯à®¨§¢¥¤¥¬ § ¬¥ã ¯¥à¥¬¥ëå:
x1 = ax, y1 = ay, a = const > 0. �®£¤  ¨¬¥¥¬

L(u) � sgn y1jy1jmux1x1 + xm1 uy1y1 + �1 sgn y1xm1 jy1jmu = 0; �1 = �=a�m�1:

�®áâ®ïãî a ¢®§ì¬¥¬  áâ®«ìª® ¡®«ìè®©, çâ®¡ë �1 2 (��20; 0). �â ª, ¯à¨ n = m á¯à ¢¥¤«¨¢ 
â¥®à¥¬  ¥¤¨áâ¢¥®áâ¨ ¯à¨ � � 0.

3. �à¥¤¯®«®¦¨¬, çâ® ªà¨¢ ï � á®¢¯ ¤ ¥â á ®à¬ «ì®© ªà¨¢®© �0: x2� + y2� = �2 ¨ '1(y) =
 (x; y) � 0, g(x; y) = 0, n = m. � ®¡« áâ¨ D+ ¢¢¥¤¥¬ ®¢ë¥ ¯¥à¥¬¥ë¥ x = (�r)1=� cos1=� ',
y = (�r)1=� sin1=� '. � ª®®à¤¨ â å (r; ') ãà ¢¥¨¥ (1) ¯à¨¬¥â ¢¨¤

vrr +
1
r2
v'' +

1
r2
(�2q tg'+ 2q ctg ')v' +

1
r
(1 + 4q)vr + �v = 0; (22)

£¤¥ v(r; ') = u((�r)1=� cos1=� '; (�r)1=� sin1=� '), 2q = (�� 1)=�.
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� ãà ¢¥¨¨ (22), à §¤¥«ïï ¯¥à¥¬¥ë¥ v(r; ') = R(r)�('), ¯®«ãç¨¬

R00(r) +
1
r
(1 + 4q)R0(r) +

�
�� �2

r2

�
R(r) = 0; 0 < r < 1; (23)

R(0) = 0; R(1) = 0; (24)

�00(') + 2q(ctg '� tg')�0(') + �2�(') = 0; 0 < ' < �=2; (25)

£¤¥ � | ¯à®¨§¢®«ì ï ¯®áâ®ï ï.
�¥è¥¨¥¬ ãà ¢¥¨ï (23), ã¤®¢«¥â¢®àïîé¨¬ ãá«®¢¨ï¬ (24), ï¢«ï¥âáï äãªæ¨ï ([7], á. 401)

R(r) = (
p
�r)�2qJ2�(

p
�r); (26)

£¤¥ J2�(�) | äãªæ¨ï �¥áá¥«ï 1-£® à®¤ , 2� =
p
4q2 + �2.

� ©¤¥¬ ®¡é¥¥ à¥è¥¨¥ ãà ¢¥¨ï (25). �«ï íâ®£® ¢ ãà ¢¥¨¨ (25) á¤¥« ¥¬ § ¬¥ã x = sin2 '.
�®«ãç¨¬

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

�
F 0(x) +

�2

4
F (x) = 0 (27)

| ¨§¢¥áâ®¥ £¨¯¥à£¥®¬¥âà¨ç¥áª®¥ ãà ¢¥¨¥ ([7], á. 69) á ª®íää¨æ¨¥â ¬¨ a = q + �, b = q � �,
c = 1=2 + q =2 Z. �®£¤  ®¡é¥¥ à¥è¥¨¥ ãà ¢¥¨ï (25) ®¯à¥¤¥«ï¥âáï ¯® ä®à¬ã«¥

�(') = C1F (q + �; q � �; 1=2 + q; sin2 ') +

+ C2 sin
1�2q 'F (1=2 + �; 1=2 � �; 3=2 � q; sin2 '); 0 < ' < �=2; (28)

£¤¥ C1, C2 | ¯à®¨§¢®«ìë¥ ª®áâ âë. �  ®á®¢ ¨¨ (26) ¨ (27) ¬®¦¥áâ¢® ç áâëå à¥è¥¨©
ãà ¢¥¨ï (1) ¢ ®¡« áâ¨ D+ ¢ ¯®«ïàëå ª®®à¤¨ â å (r; ') ¨¬¥¥â ¢¨¤

u(x; y) = v(r; ') = (
p
�r)�2qJ2�(

p
�r)[C1F (q + �; q � �; 1=2 + q; sin2 ') +

+ C2 sin
1�2q 'F (1=2 + �; 1=2 � �; 3=2 � q; sin2 ')]; (29)

£¤¥ 2� =
p
4q2 + �2.

�à ¢¥¨¥ (1) ¢ ®¡« áâ¨ D� á ®¢ë¬¨ ¯¥à¥¬¥ë¬¨ � =
q
(x�=�)2 � �

(�y)�=��2,
� = � (�y)2�

x2��(�y)2� ¯à¨¬¥â ¢¨¤

�2W�� + (1 + 4q)�W� + 4�(1� �)W�� + 2(1 + 2q � 2(1 + 2q)�)W� + �2�W = 0: (30)

� §¤¥«ïï ¯¥à¥¬¥ë¥ u(x; y) =W (�; �) = G(�)Q(�) ¢ ãà ¢¥¨¨ (30), ¯®«ãç¨¬

G00(�) +
1
�
(1 + 4q)G0(�) +

�
�� �21

�2

�
G(�) = 0; (31)

�(1� �)Q00(�) +
�
1
2
+ q � (1 + 2q)�

�
Q0(�) +

�21
4
Q(�) = 0; (32)

£¤¥ �1 | ¯à®¨§¢®«ì ï ¯®áâ®ï ï. �¥è¥¨¥ ãà ¢¥¨ï (31) ¨¬¥¥â ¢¨¤ ([7], c. 143)

G(�) = (
p
��)�2qJ2�1(

p
��);

£¤¥ J�1(�) | äãªæ¨ï �¥áá¥«ï 1-£® à®¤ , 2�1 =
p
4q2 + �21. �à ¢¥¨¥ (32), ª ª ¨ ãà ¢¥¨¥ (27),

¯à¥¤áâ ¢«ï¥â á®¡®© £¨¯¥à£¥®¬¥âà¨ç¥áª®¥ ãà ¢¥¨¥ á ª®íää¨æ¨¥â ¬¨ a = q + �1, b = q � �1,
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c = 1=2 + q =2 Z. �£® à¥è¥¨ï¬¨ ¡ã¤ãâ 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¨áâ¨ª¥ OC, â. ¥. ¯à¨ � ! �1, à¥è¥¨¥ ãà ¢¥¨ï (1) ¤®«¦® ®¡à é âìáï ¢
ã«ì. � ª¨¬ ¦¥ á¢®©áâ¢®¬ ®¡« ¤ ¥â äãªæ¨ï Q2(�). �®£¤  à¥è¥¨¥ ãà ¢¥¨ï (1) ¢ ®¡« áâ¨
D�, à ¢®¥ ã«î   å à ªâ¥à¨áâ¨ª¥ OC, ¨¬¥¥â ¢¨¤

u(x; y) =W (�; �) = C3(
p
��)�2q(1� �)�q��1J2�1(

p
��)F

�
q + �1; �1 + 1=2; �1 + 1;

1
1� �

�
; (33)

£¤¥ C3 | ¯à®¨§¢®«ì ï ¯®áâ®ï ï.
� ®¡« áâ¨ D ¨é¥¬ à¥è¥¨¥ u(x; y) ¢ ª« áá¥ C(D)\C1(D). �®íâ®¬ã äãªæ¨ï u(x; y) ¤®«¦ 

ã¤®¢«¥â¢®àïâì ãá«®¢¨ï¬ áª«¥¨¢ ¨ï

u(x; 0 + 0) = u(x; 0� 0); (34)

uy(x; 0 + 0) = uy(x; 0� 0): (35)

� á¨«ã (29) ¨ (33) ¨¬¥¥¬

u(x; 0 + 0) = C1(
p
�x�=�)�q�pJ2�(

p
�x�=�);

u(x; 0� 0) = C3(
p
�x�=�)�q�pJ2�1(

p
�x�=�)F (q + �1; �1 + 1=2; 2�1 + 1; 1):

�®£¤  á ãç¥â®¬ (34)

C1 = C3F (q + �1; �1 + 1=2; 2�1 + 1; 1):

�  ®á®¢ ¨¨ ä®à¬ã«ë ([7], á. 73) F (a; b; c; 1) = �(c)�(c�a�b)
�(c�a)�(c�b) , c 6= 0;�1;�2, Re(c � a � b) > 0,

¯®«ãç¨¬

C3 = C1

�(1� q + �1)�(�1 + 1=2)
�(2�1 + 1)�(1=2 � q)

: (36)

�®«ì§ãïáì ¯à ¢¨«®¬ ¤¨ää¥à¥æ¨à®¢ ¨ï £¨¯¥à£¥®¬¥âà¨ç¥áª®© äãªæ¨¨ ([7], c. 110) ¨§ (33),
¢ëç¨á«¨¬

@u

@y
= C3(

p
�)�2q(x�=�)�2q�2�1

��
�1
�

�
(x�=�)2 � ((�y)�=�)2��1�1 �

� (�y)2��1J2�1 [
p
�
q
(x�=�)2 � ((�y)�=�)2 ] +

p
�

�

�
(x�=�)2 � ((�y)�=�)2��1�1=2(�y)2��1 �

� J 02�1 [
q
�=�

q
x2� � (�y)2� ]

�
F

�
q + �1; �1 + 1=2; �1 + 1;

1
1� �

�
+

+
(2q + �1)(1 + �1)

2(�1 + 1)�

�
(x�=�)2 � ((�y)�=�)2��1(x�=�)�2(�y)2��1 �

� J2�1 [
q
�=�

q
x2� � (�y)2� ]F

�
q + �1 + 1; �1 + 3=2; �1 + 2;

1
1� �

��
:

�âáî¤    ®á®¢ ¨¨ ä®à¬ã«ë ([7], á. 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� �

�
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á«¥¤ã¥â

uy(x; 0� 0) = C3(
p
�)�2q�2q(x�=�)�1J2�1(

p
�x�=�)(q + �1)

�(2�1 + 2)�(q + 1=2)
�(q + �1 + 1)�(�1 + 3=2)

: (37)

�¥¯¥àì  ©¤¥¬ ¯à®¨§¢®¤ãî uy(x; y) ¨§ (29) ¨ ¢ëç¨á«¨¬ ¯à¥¤¥«

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

@u

@y
= ��2qr2q lim

'!0+0
sin2q '

�
R0�sin'+

1
r
cos'�0R

�
;

£¤¥

�0(') = C1

2(q2 � �2)
1 + 2q

sin 2'F
�
q + �+ 1; q � �+ 1; 3=2 + q; sin2 '

�
+

+C2(1� 2q) sin�2q ' cos'F
�
�+ 1=2; 1=2 � �; 3=2 � q; sin2 '

�
+

+C2 sin 2' sin
1�2q '

1� 4�2

2(3 � 2q)
F
�
3=2 + �; 3=2 � �; 5=2� q; sin2 '

�
;

R0(r) = �2q(
p
�r)�2q�1

p
�J2�(

p
�r) + (

p
�r)�2q

p
�J 02�(

p
�r):

�âáî¤  ¨¬¥¥¬

uy(x; 0 + 0) = ��2qC2(1� 2q)(
p
�)�2q(x�=�)�1J2�(

p
�x�=�): (38)

�®¤áâ ¢«ïï (37) ¨ (38) ¢ à ¢¥áâ¢® (35),  ©¤¥¬

C2 =
2C3

1� 2q
�(2�1 + 1)�(q + 1=2)
�(q + �1)�(�1 + 1=2)

: (39)

�§ ãá«®¢¨ï (5) ¨¬¥¥¬

u(0; y) = (
p
�r)�2qJ2�(

p
�r)

�
C1

cos ��
cos q�

+ C2

2�2(1=2� q)
��(1� q � �)�(1� q + �)

�
= 0: (40)

� ª¨¬ ®¡à §®¬, ¤«ï  å®¦¤¥¨ï ¥¨§¢¥áâëå ¯®áâ®ïëå C1, C2, C3, �, �1 ¯®«ãç¥  á¨áâ¥¬ 
ãà ¢¥¨© (36) ¨ (39), (40). �âáî¤  á ãç¥â®¬ ä®à¬ã«

�(z)�(1� z) = �=sin�z; �(1=2 + z)�(1=2 � z) = �=cos �z; (41)

¯®«ãç¨¬ âà¨£®®¬¥âà¨ç¥áª®¥ ãà ¢¥¨¥ tg �� = � 1+sin q�
cos q�

, ¨§ ª®â®à®£®  å®¤¨¬

� = �1 = �n = �q=2 + 3=4 + n; n = 0; 1; 2; : : : ; (42)

C1 = C2(1=2 � q)
�(q + �n)�(1=2 � q)

�(1� q + �n)�(1=2 + q)
; C3 = C2(1=2 � q)

�(q + �n)�(�n + 1=2)
�(2�n + 1)�(1=2 + q)

:

� ãç¥â®¬  ©¤¥ëå § ç¥¨©C1, C3 ¨ �n ¯à¥®¡à §ã¥¬ äãªæ¨î�n('). �  ®á®¢ ¨¨ ä®à¬ã«
([7], áá. 144, 148) ¤«ï £¨¯¥à£¥®¬¥âà¨ç¥áª¨å äãªæ¨© ¨§ (28) ¯à¨ 0 < ' < �=2, ¯®«ãç¨¬ á«¥¤ãîé¥¥
¯à¥¤áâ ¢«¥¨¥:

F (q + �n; q � �n; q + 1=2; sin2 ') = �
�
1=2 + q

��
sin 2'
2

�1=2�q
P1=2�q
�n�1=2(cos 2'); (43)

F (1=2 + �n; 1=2 � �n; 3=2 � q; sin2 ') = �(3=2 � q)(tg')q�1=2Pq�1=2��n�1=2(cos 2') =

= �(3=2 � q)(tg ')q�1=2Pq�1=2�n�1=2(cos 2'); (44)

£¤¥ P�� (�) | ¬®¤¨ä¨æ¨à®¢  ï äãªæ¨ï �¥¦ ¤à .
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�®£¤  ¯®á«¥ ¯®¤áâ ®¢ª¨ (43) ¨ (44) ¢ ¢ëà ¦¥¨¥ ¤«ï �n(') ¯®«ãç ¥¬

�n(') =
C2

2�
�(1=2 � q)

�
sin 2'
2

�1=2�q� �(�n + q)
�(�n � q + 1)

P1=2�q
�n�1=2(cos 2') + Pq�1=2�n�1=2(cos 2')

�
: (45)

� á¨«ã ä®à¬ã«ë ([7], c. 145)

�(� + �+ 1)P��� (x) = �(� � �+ 1)
�
P�� (x) cos(��)�

2
�
sin(��)Q�

� (x)
�

¨¬¥¥¬

P1=2�q
�n�1=2(cos 2') =

�(�n � q + 1)
�(�n + q)

�
sin(�q)Pq�1=2�n�1=2(cos 2') �

2
�
cos(�q)Qq�1=2

�n�1=2(cos 2')
�
:

� ãç¥â®¬ ¯®á«¥¤¥£® à ¢¥áâ¢  ¢ëà ¦¥¨¥ (45) ¯à¨¬¥â ¢¨¤

�n(') =
C2

2�
�(1=2 � q)

�
sin 2'
2

�1=2�q
�

�
��
1 + sin(�q)

�
Pq�1=2�n�1=2(cos 2') +

2
�
cos(�q)Qq�1=2

�n�1=2(cos 2')
�
: (46)

�  ®á®¢ ¨¨ ä®à¬ã«ë ([7], á. 145)

Qq�1=2
�n�1=2(cos 2') =

�Pq�1=2�n�1=2(� cos 2')

2 sin(��n + �q)
+
�

2
ctg(��n + �q)Pq�1=2�n�1=2(cos 2')

¯à ¢ ï ç áâì à ¢¥áâ¢  (46) ¯à¥®¡à §ã¥âáï ª ¢¨¤ã

�n(') =
C2 cos(�q)

2�
�(1=2 � q)

�
sin 2'
2

�1=2�q
�

�
�Pq�1=2�n�1=2(� cos 2')

sin(��n + �q)
+
�
1 + sin(�q)
cos(�q)

+ ctg(��n + �q)
�
Pq�1=2�n�1=2(cos 2')

�
:

�¥âàã¤® § ¬¥â¨âì, çâ®

1 + sin(�q)
cos(�q)

+ ctg(��n + �q) = tg
�
�q

2
+
�

4

�
+ ctg(��n + �q) =

=
cos(��n + �=4 � �q=2)

cos(�q=2 + �=4) sin(��n � �q)
= 0;

â. ª. � = �n = n� q=2 + 3=4.
� ª¨¬ ®¡à §®¬, ç áâë¥ à¥è¥¨ï ãà ¢¥¨ï (1) ¢ ®¡« áâ¨ D+ ¨¬¥îâ ¢¨¤

un(x; y) = Vn(r; ') = cn(
p
�r)�2qJ2�n(

p
�r) sin1=2�q 2'Pq�1=2�n�1=2(� cos 2');

£¤¥ cn | ¯à®¨§¢®«ìë¥ ¯®áâ®ïë¥.
�á¯®«ì§ãï äãªæ¨¨ un(x; y), à¥è¥¨¥ § ¤ ç¨ (2){(6) ¢ ®¡« áâ¨D+ ¡ã¤¥¬ ¨áª âì ¢ ¢¨¤¥ áã¬¬ë

à ¢®¬¥à® áå®¤ïé¥£®áï   D+ àï¤ 

u(x; y) =
+1X
n=0

cn(
p
�r)�2qJ2�n(

p
�r) sin1=2�q 2'Pq�1=2�n�1=2(� cos 2'); (47)

£¤¥ � 6= �n;m, �n;m | á®¡áâ¢¥ë¥ § ç¥¨ï á¯¥ªâà «ì®© § ¤ ç¨ [6]. �à¨ r = 1 ¨§ (47)  
®á®¢ ¨¨ £à ¨ç®£® ãá«®¢¨ï (4) ¨¬¥¥¬

f
�
(�r cos')1=�; (�r sin')1=�

�jr=1 = f1(') =
1X
n=0

fn sin
1=2�q 2'Pq�1=2�n�1=2(� cos 2'); (48)
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£¤¥ fn = cn(
p
�)�2qJ2�n(

p
�). � à ¢¥áâ¢¥ (48) c¤¥« ¥¬ § ¬¥ã � � 2' =  , 0 �  � �:

f1

�
� �  

2

�
=

1X
n=0

fn sin
1=2�q  Pq�1=2�n�1=2(� cos ): (49)

�®£« á® ä®à¬ã«¥ �¥«¥à {�¨à¨å«¥ ([7], á. 140)

P�� (cos ) =

r
2
�

(sin )�

�(1=2 � �)

Z  

0

(cos v � cos t)���1=2 cos[(� + 1=2)v]dv;

0 < t < �, Re� � 1=2, àï¤ (49) ¨¬¥¥â ¢¨¤

f1

�
� �  

2

�
=

r
2
�

1
�(1� q)

+1X
n=0

fn

Z  

0

(cos v � cos t)�q cos(�nv)dv: (50)

�®¬¥ï¥¬ á¯à ¢  ¢ (50) ¯®àï¤®ª áã¬¬¨à®¢ ¨ï ¨ ¨â¥£à¨à®¢ ¨ï

f1

�
� �  

2

�
= k1

Z  

0

(cos v � cos )�qF (v)dv; (51)

£¤¥ k1 =
p
2=�=�(1� q), F (v) =

1P
n=0

fn cos
��
n� q=2 + 3=4

�
v
�
.

� ©¤¥¬ à¥è¥¨¥ ¨â¥£à «ì®£® ãà ¢¥¨ï (51) ®â®á¨â¥«ì® äãªæ¨¨ F (v). �®á«¥ § ¬¥ë

cos = z, cos v = t ãà ¢¥¨¥ (51) ¯à¨¬¥â ¢¨¤ f1(z) = k1
1R
z

F (arccos t)dtp
1�t2(t�z)q , �1 � z � 1. �á«¨

f1(z) = f1

�
� � arccos z

2

�
2 C1[�1; 1]; f1(1) = 0; (52)

â® à¥è¥¨¥¬ ¨â¥£à «ì®£® ãà ¢¥¨ï �¡¥«ï ï¢«ï¥âáï äãªæ¨ï ([4], á. 11)

F (arccos z) = �sin�q
p
1� z2

k1�

Z 1

z

f 01(t)dt
(t� z)1�q

¨«¨
1X
n=0

fn cos
�
(n� q=2 + 3=4) arccos z

�
= �sin�q

p
1� z2

k1�

Z 1

z

f 01(t)(t� z)q�1dt = eF (z): (53)

� áá¬®âà¨¬ á«¥¤ãîéãî á¨áâ¥¬ã á¨ãá®¢: fsin[(n � q=2 � 5=4)v + �=2]g1n=1 = fcos[(n � q=2 �
1=4)v]g1n=0. �®£¤  àï¤ (53) ï¢«ï¥âáï ¡¨®àâ®£® «ìë¬ à §«®¦¥¨¥¬ äãªæ¨¨ F1( ) ¯® íâ®© á¨-
áâ¥¬¥, ¯à¨ç¥¬ ¯¥à¢®¥ á« £ ¥¬®¥ f0 à ¢® ã«î,   ®áâ «ìë¥ ª®íää¨æ¨¥âë fn ¢ëç¨á«ïîâáï ¯®
ä®à¬ã« ¬ [8]

fn =
sin�q
k1�

Z �

0

hsn+1(�)F (�)d�; (54)

hsn(�) =
2
�

(2 cos(�=2))�5=2�q

tg �=2

nX
i=1

sin i�Bn�i; F (�) =
sin�q
qk1�

sin �
Z �

0

f 01

�
� � t

2

�
(cos t� cos �)q�1dt;

Bl =
lX

m=0

C l�m
1 Cm

3=2+q(�1)l�m; Cm
n = n(n� 1) � � � (n�m+ 1)=m!:

�®ª ¦¥¬, çâ® ¤¥©áâ¢¨â¥«ì® ¯à¨ ãá«®¢¨¨

Z �

0

f 0
�
� � v

2

��
cos

v

2

�q�1=2
dv = 0 (55)
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¯¥à¢ë© ª®íää¨æ¨¥â f0 = 0:

I =
Z �

0

sin � d�
(cos �=2)q+1=2

Z �

0
f 0
�
� � v

2

�
(cos v � cos �)q�1dv =

=
Z �

0
f 0
�
� � v

2

�
dv

Z �

v
sin �

�
cos �=2

��q�1=2
(cos v � cos �)q�1d�:

�à®¨§¢¥¤ï § ¬¥ã cos � = t� 1, ¯®«ãç¨¬

I = 2
Z �

0
f 0
�
� � v

2

�
dv

Z 1+cos v

0
(t=2)�q=2�1=4(cos v � t+ 1)q�1dt:

�®« £ ï t = 2� cos2 v
2
, ¨¬¥¥¬

I = 23=2+q
Z �

0

f 0
�
� � v

2

��
cos

v

2

�q�1=2
dv

Z 1

0

��q=2�1=4(1� �)q�1d� =

= 23=2+qB(q; 3=4� q=2)
Z �

0

f 0
�
� � v

2

��
cos

v

2

�q�1=2
dv = 0:

�§ãç¨¬ áå®¤¨¬®áâì àï¤  (47). �®£« á® à¥§ã«ìâ â ¬ [8] àï¤ ¢ «¥¢®© ç áâ¨ à ¢¥áâ¢  (53) áå®-
¤¨âáï à ¢®¬¥à®   [�1; 1] ª äãªæ¨¨ eF (z), ¥á«¨ ®  ¯à¨ ¤«¥¦¨â ª« ááã ��¥«ì¤¥à  H [�1; 1],
 2 (0; 1], eF (1) = 0. �á«¨ p > 1=(1 � q), f 01(t) 2 Lp[�1; 1], â® ¢ á¨«ã â¥®à¥¬ë ([9], á. 65) äãªæ¨ïeF (z) ¯à¨ ¤«¥¦¨â H1�q�1=p[�1; 1].

�á«®¢¨ï (52) ¡ã¤ãâ ¢ë¯®«¥ë, ¥á«¨ f1(') 2 C1[0; �=2], f1(�=2) = 0, p 2 ((1� q)�1; (1�2q)�1),
¯®íâ®¬ã àï¤ (53) áå®¤¨âáï à ¢®¬¥à®. �¨®àâ®£® «ì ï á¨áâ¥¬  hsn(�) à ¢®¬¥à® ®£à ¨ç¥ 
¯® n, á«¥¤®¢ â¥«ì®, ª®íää¨æ¨¥âë fn à ¢®¬¥à® ®£à ¨ç¥ë ¯® n, ¯®íâ®¬ã àï¤ (47) ¯à¨
r � 1 áå®¤¨âáï à ¢®¬¥à®. � ª ¦¥ à ¢®¬¥à® ¯à¨ r < 1 áå®¤ïâáï àï¤ë, ¯®«ãç¥ë¥ ¯ãâ¥¬
¤¨ää¥à¥æ¨à®¢ ¨ï àï¤  (47) ¯® ¯¥à¥¬¥ë¬ r ¨ ' «î¡®¥ ç¨á«® à §. �®íâ®¬ã àï¤ (47) ï¢«ï¥âáï
à¥è¥¨¥¬ § ¤ ç¨ ¢ ®¡« áâ¨ D+.

�¥è¥¨¥ ãà ¢¥¨ï (1) ¢ £¨¯¥à¡®«¨ç¥áª®© ®¡« áâ¨ ¡ã¤¥¬ ¨áª âì ¢ ¢¨¤¥ áã¬¬ë àï¤ 

u(x; y) =
+1X
n=0

Cnfn

�p
�

�

p
x2� � y2�

��2q
J2�n

�p
�

�

p
x2� � y2�

�
�

�
�

x2�

x2� � y2�

��q��n
F

�
q + �n; 1=2 + �n; 1 + 2�n;

x2� � y2�

x2�

�
; (56)

£¤¥ fn | ª®íää¨æ¨¥âë,  ©¤¥ë¥ ¨§ í««¨¯â¨ç¥áª®© ®¡« áâ¨.
�®âà¥¡ã¥¬ á®¢¯ ¤¥¨ï § ç¥¨© äãªæ¨© (47) ¨ (56) ¯à¨ y = 0. �«ï íâ®£® ¨§ (47) ¨¬¥¥¬

�+(x) = u(x; 0 + 0) =
+1X
n=0

fn(
p
�r)�2qJ2�n(

p
�r)

�
(sin 2')

1
2
�qP

q� 1
2

�n� 1
2

(� cos 2')
���
'=0

:

�á¯®«ì§ãï  á¨¬¯â®â¨ç¥áª®¥ à §«®¦¥¨¥ äãªæ¨¨ �¥¦ ¤à  ¯à¨ '! 0

P
q� 1

2

�n� 1
2

(� cos 2') � �(1=2 � q) sinq�1=2 '
�(1 + �n � q)�(1� q � �n)

;
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¯®«ãç¨¬

�+(x) = 21=2�q(�1)1=4�q=2�(1=2 � q)
+1X
n=0

fn(
p
�x�=�)�2qJ2�n(

p
�x�=�)

�(1 + �� q)�(1� q � �n)
; (57)

��(x) =
+1X
n=0

Cnfn(
p
�x�=�)�2qJ2�n(

p
�x�=�)F (q + �n; 1=2 + �n; 1 + 2�n; 1) =

=
+1X
n=0

Cnfn(
p
�x�=�)

�2q
J2�n(

p
�x�=�)

�(1 + 2�n)�(1=2 � q)
�(1 � q + �n)�(1=2 + �n)

: (58)

�«ï  å®¦¤¥¨ï ª®íää¨æ¨¥â  Cn ¯à¨à ¢ï¥¬ ¢ëà ¦¥¨ï (57) ¨ (58)

Cn =
21=2�q�2�n(�1)1=4�q=2p�
�(1 + �n)�(1� q � �n)

: (59)

�®âà¥¡ã¥¬ â¥¯¥àì, çâ®¡ë äãªæ¨¨ (47) ¨ (56) ã¤®¢«¥â¢®àï«¨ á®®â®è¥¨î (35). �«ï íâ®£®
¢ëç¨á«¨¬ ¯à®¨§¢®¤ë¥ äãªæ¨© ¯® y ¯à¨ y ! 0

��(x) =
+1X
n=0

Cnfn�
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(x2� � y2�)�nx�2q��2�n�J2�n
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�F
�
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x2�

������
y=0

=

=
��q�2q+1�(q + 1=2)p

�

+1X
n=0

fnCn2
2�n+1J2�n(

p
�x�=�)

x���(1 + �n)
�(q + �n)

; (60)

�+(x) = lim
y!0+0

@u

@y
= �2qr2q�1 lim

'!0
sin2q ' cos 2'u' =

= �2�2q
1X
n=0

fn(
p
�r)�2qJ2�n(

p
�r) lim

'!0
sin2q ' sin1=2�q 2'Pq+1=2

�n�1=2(� cos 2') =
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1X
n=0

fnr
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p
�r)�2qJ2�n(

p
�r)�

� lim
'!0

sin1=2+q '2q=2+1=4 sin�(�n � 1=2)�(q + 1=2)(1 � cos 2')�q=2�1=4 =

=
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sin�(1=4 � q=2)�(1=2 + q)

1X
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(�1)nfnx��J2�n
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�
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: (61)

�à¨à ¢¨¢ ï (60) ¨ (61), ¯®«ãç¨¬

Cn =
2
1
2
�2�n�q(�1)n sin�(1=4 � q=2)�(q + �n)

�(1 + �n)
p
�

: (62)

� ãç¥â®¬ (41) ¨ (42) ¢ëà ¦¥¨ï (59) ¨ (62) ¡ã¤ãâ à ¢ë ¬¥¦¤ã á®¡®©.
� ª¨¬ ®¡à §®¬, à¥è¥¨¥ ¢ ®¡« áâ¨ D� ¨¬¥¥â ¢¨¤

u(x; y) =
+1X
n=0

fn2�2�n�q�1=2
p
�

�(1 + �n)�(1� q � �n)

�p
�

�

p
x2� � y2�

��2q
�

� J2�n

�p
�

�

p
x2� � y2�

��
x2�

x2� � y2�

��q��
F

�
q + �n;

1
2
+ �n; 1 + 2�n;

x2� � y2�

x2�

�
; (63)

£¤¥ fn { ª®íää¨æ¨¥âë,  ©¤¥ë¥ ¨§ í««¨¯â¨ç¥áª®© ®¡« áâ¨.
�â ª, ¤®ª §  

75



�¥®à¥¬  2. �á«¨ f1(') 2 C1[0; �=2], f1(�=2) = 0 ¨ ¢ë¯®«¥® ãá«®¢¨¥ (55), â® áãé¥áâ¢ã¥â
¥¤¨áâ¢¥®¥ à¥è¥¨¥ § ¤ ç¨ �à¨ª®¬¨ ¢ ®¡« áâ¨ D (£¤¥ �=�0, '1(y) =  (x; y) � 0, n = m) ¨ ®®
®¯à¥¤¥«ï¥âáï ä®à¬ã« ¬¨ (47) ¨ (63) á®®â¢¥âáâ¢¥® ¢ ®¡« áâ¨ D+ ¨ D�, £¤¥ ª®íää¨æ¨¥âë
fn ®¯à¥¤¥«ïîâáï ¯® ä®à¬ã« ¬ (54).
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