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� ç¨â¥«ì®¥ ç¨á«® ªà ¥¢ëå § ¤ ç, ¨§ãç ¥¬ëå ¢ â¥®à¨¨ ¤¨ää¥à¥æ¨ «ìëå ãà ¢¥¨©, á¢ï-
§ ® á ãà ¢¥¨ï¬¨ âà¥âì¥£® ¯®àï¤ª  ¢¨¤ 

@

@x
(Lu) = 0;

£¤¥ L | ¤¨ää¥à¥æ¨ «ìë© ®¯¥à â®à ¢â®à®£® ¯®àï¤ª  [1]{[3]. �¥è¥¨¥ ªà ¥¢®© § ¤ ç¨ ¢
®¡« áâ¨ D ¤«ï â ª®£® ãà ¢¥¨ï ®¡ëç® ¨é¥âáï ¢ ª« áá¥ äãªæ¨©, ¯à¥¤áâ ¢¨¬ëå ¢ ¢¨¤¥
u(x; y) = z(x; y) + !(y), £¤¥ z(x; y) | à¥è¥¨¥ á®®â¢¥âáâ¢ãîé¥© ªà ¥¢®© § ¤ ç¨ ¤«ï ãà ¢¥¨ï
L(z) = 0,   !(y) ¥áâì ¯à®¨§¢®«ì ï ¤¢ ¦¤ë ¥¯à¥àë¢® ¤¨ää¥à¥æ¨àã¥¬ ï äãªæ¨ï. �¥è¥¨¥
ªà ¥¢ëå § ¤ ç ¤«ï ãà ¢¥¨ï L(z) = 0 å®à®è® ¨§ãç¥® ( ¯à., [4]). � ª¨¬ á¯®á®¡®¬ à¥è¥ë
ªà ¥¢ë¥ § ¤ ç¨ ¤«ï ãà ¢¥¨© âà¥âì¥£® ¯®àï¤ª  £¨¯¥à¡®«¨ç¥áª®£® â¨¯  ¢ [5]{[8]. �®§¬®¦¥ ¨
¤àã£®© ¯ãâì ®âëáª ¨ï à¥è¥¨ï â ª¨å ãà ¢¥¨©. �à®¨â¥£à¨à®¢ ¢ à áá¬ âà¨¢ ¥¬®¥ ãà ¢¥¨¥
¢ ®¡« áâ¨ D ¯® ¯¥à¥¬¥®© x, ¯®«ãç¨¬ ¥®¤®à®¤®¥ ãà ¢¥¨¥ L(u) = f(y), £¤¥ f(y) | ¥¨§-
¢¥áâ ï äãªæ¨ï. � ª¨¬ ®¡à §®¬, ¯à¨å®¤¨¬ ª ®¡à â®© § ¤ ç¥:  ©â¨ à¥è¥¨¥ u(x; y) ªà ¥¢®©
§ ¤ ç¨,   â ª¦¥ ¥¨§¢¥áâãî äãªæ¨î f(y).

� ¤ ®© à ¡®â¥ ¨§ãç¥® ãà ¢¥¨¥ ¢â®à®£® ¯®àï¤ª  £¨¯¥à¡®«¨ç¥áª®£® â¨¯  á á¨£ã«ïàë¬¨
ª®íää¨æ¨¥â ¬¨. �«ï íâ®£® ãà ¢¥¨ï à¥è ¥âáï ®¡à â ï ªà ¥¢ ï § ¤ ç , ¢ ª®â®à®©   ¯à®â¨-
¢®¯®«®¦ëå å à ªâ¥à¨áâ¨ª å § ¤ îâáï äãªæ¨ï ¨ ¥¥ ¯à®¨§¢®¤ ï ¯® ®à¬ «¨. �®ª §ë¢ ¥âáï
áãé¥áâ¢®¢ ¨¥ ¨ ¥¤¨áâ¢¥®áâì à¥è¥¨ï ¯®áâ ¢«¥®© § ¤ ç¨.

� áá¬®âà¨¬ ãà ¢¥¨¥

M(u) � jyjmuxx � uyy +
a

y1�m=2
ux +

b

y
uy = f(x; y); (1)

£¤¥ �1 < m < 1, jaj < (2b �m)=2, m=2 < b < m + 1, ¢ å à ªâ¥à¨áâ¨ç¥áª®¬ ç¥âëà¥åã£®«ì¨ª¥
AC1BC2, ®£à ¨ç¥®¬ å à ªâ¥à¨áâ¨ª ¬¨ ãà ¢¥¨ï (1):

AC1 : x�
2

m+ 2
y
m+2

2 = 0; C1B : x+
2

m+ 2
y
m+2

2 = 1 ¯à¨ y > 0;

AC2 : x�
2

m+ 2
(�y)

m+2

2 = 0; C2B : x+
2

m+ 2
(�y)

m+2

2 = 1 ¯à¨ y < 0:

�¡®§ ç¨¬

D1 = D \ fy > 0g; D2 = D \ fy < 0g:
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� ¤ ç  1. � ©â¨ äãªæ¨î f(y) ¨ à¥è¥¨¥ u(x; y) ãà ¢¥¨ï (1), ã¤®¢«¥â¢®àïîé¥¥ á«¥¤ãîé¨¬
ãá«®¢¨ï¬:

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

u(x; y)jC1B = '1(x);
@u

@n

����
C1B

=  1(x); x 2 [1=2; 1]; (2)

u(x; y)jAC2 = '2(x);
@u

@n

����
AC2

=  2(x); x 2 [0; 1=2]: (3)

�¤¥áì n | ¢ãâà¥ïï ®à¬ «ì ª «¨¨ï¬ C1B ¨ AC2,   äãªæ¨¨ '1, '2,  1,  2 | § ¤ ë¥
¤®áâ â®ç® £« ¤ª¨¥ äãªæ¨¨.

� å à ªâ¥à¨áâ¨ç¥áª¨å ª®®à¤¨ â å ®¡« áâ¨ D1 ¨ D2 ¯¥à¥©¤ãâ á®®â¢¥âáâ¢¥® ¢ ®¡« áâ¨

H1 = f(�; �) j 0 < � < � < 1g ¨ H2 = f(�; �) j 0 < � < � < 1g;

  ãà ¢¥¨¥ (1) ¯à¨¬¥â ¢¨¤

M(u) � u�� �
�

j� � �j
u� +

�

j� � �j
u� = f1(� � �)(� � �)�4� ; (4)

£¤¥

f1(� � �) =
1
4
f

��
m+ 2
4

(� � �)
� 2
m+2

��
m+ 2
4

��4�
; � =

m

2(m+ 2)
;

�
1
2
< � <

1
2
; � =

m� 2a� 2b
2(m+ 2)

; � =
m+ 2a� 2b
2(m+ 2)

:

�á«®¢¨ï (2) ¨ (3) ¯¥à¥©¤ãâ ¢ ãá«®¢¨ï

u(1; �) = '1

�
1 + �

2

�
;

@u(�; �)
@n

����
�=1

=  1

�
1 + �

2

�
; 0 � � � 1; (5)

u(0; �) = '2

�
�

2

�
;

@u(�; �)
@n

����
�=0

=  2

�
�

2

�
; 0 � � � 1:

� áá¬®âà¨¬ ¤«ï ãà ¢¥¨ï (4) § ¤ çã �®è¨ ¢ ®¡« áâ¨ H1 á ¤ ë¬¨

u(�; �) = �(�); 0 � � � 1; (6)

lim
�!�

(� � �)�+�
�
@u

@�
�
@u

@�

�
= �(�); 0 � � � 1; (7)

£¤¥ �(�); �(�) 2 C1[0; 1]\C2(0; 1). �ãªæ¨ï �¨¬   ¤«ï ãà ¢¥¨ï M(u) = 0 ¢ ®¡« áâ¨ H1 ¨¬¥¥â
¢¨¤ ([9], á. 42)

v(�0; �0; �; �) =
(� � �)�+�

(� � �0)�(�0 � �)�
F (�; �; 1;�); � =

(�0 � �)(� � �0)
(� � �0)(�0 � �)

:

�¥è ï § ¤ çã (4), (6) ¨ (7) ¬¥â®¤®¬ �¨¬  ,  ©¤¥¬

u(�; �) = 1(� � �)1����
Z �

�

�(t)(� � t)��1(t� �)��1dt+ 2

Z �

�

�(t)(� � t)��(t� �)��dt�
1
2
!1(� � �);

(8)
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£¤¥

!1(� � �) =
Z �

�
dt

Z t

�

f1(t� s)(t� s)�+��4�

(t� �)�(� � s)�
F (�; �; 1;�)ds;

1 =
�(�+ �)

�(1 + �)�(1 + �)
; 2 =

�(1� �� �)
2�(1� �)�(1� �)

:

�®á«¥ § ¬¥ë ¯¥à¥¬¥ëå t = � � (� � �)r, s = t� (t� �)z ¡ã¤¥¬ ¨¬¥âì

!1(� � �) = (� � �)2�4�
Z 1

0

dr

Z 1

0

f1((� � �)(1 � r)z)(1� r)1+��4�z�+��4�

(r + (1� r)z)�
F

�
�; �; 1;

r(1� z)
r + (1� r)z

�
dz:

�®«®¦¨¢ ¢ à ¢¥áâ¢¥ (8) � = 1 ¨ ¯à®¨§¢¥¤ï § ¬¥ã t = 1 � (1 � �)y, ¯à®¤¨ää¥à¥æ¨àã¥¬ ¥£®
¯® �. �®«ãç¨¬

1
2
'01

�
1 + �

2

�
= 1

Z 1

0

� 0(t)y�(1� y)��1dy � 2(1� �� �)(1� �)����
Z 1

0

�(t)y��(1� y)��dy +

+ 2(1� �)1����
Z 1

0

� 0(t)y1��(1� y)��dt+
1
2
!01(1� �) (9)

¨«¨

1
2
'0
1

�
1 + �

2

�
= 1(1� �)����

Z 1

�

� 0(t)(1� t)�(t� �)��1dt� 2(1� �� �)(1 � �)�1 �

�

Z 1

�

�(t)(1 � t)��(t� �)��dt+ 2(1� �)�1
Z 1

�

� 0(t)(1 � t)1��(t� �)��dt+
1
2
!01(1� �): (10)

�à¨¬¥ïï ¢â®à®¥ ãá«®¢¨¥ ¢ (5),  ©¤¥¬

�  1

�
1 + �

2

�vuut1 +
�
(1� �)

m+ 2
4

�4�

= 1

�
1 +

�
(1� �)

m+ 2
4

�4��Z 1

0

� 0(t)(1 � y)��1y��1dy �

� 21

�
(1� �)

m+ 2
4

�4� Z 1

0

� 0(t)(1 � y)��1y�dy +

+ 22(1� �� �)(1 � �)����
�
(1� �)

m+ 2
4

�4� Z 1

0

�(t)y��(1� y)��dy +

+ 2(1� �)1����
�
1 +

�
(1� �)

m+ 2
4

�4��Z 1

0

� 0(t)y��(1� y)��dy �

� 22(1� �)1����
�
(1� �)

m+ 2
4

�4� Z 1

0

� 0(t)y1��(1� y)��dy �

vuut1 +
�
(1� �)

m+ 2
4

�4�
@!1(1� �)

@�
:

(11)

�¬®¦¨¢ ®¡¥ ç áâ¨ à ¢¥áâ¢  (9)   2
p
((1� �)(m+ 2)=4)4� , á«®¦¨¬ ¥£® á à ¢¥áâ¢®¬ (11). �

à¥§ã«ìâ â¥ ¯®«ãç¨¬

1(1� �)1����
Z 1

�
� 0(t)(t� �)��1(1� t)��1dt+ 2

Z 1

�
� 0(t)(1� t)��(t� �)��dt = B1(�); (12)

£¤¥

B1(�) =
'1
�
1+�
2

��
(1� �)m+2

4

�4�
�  1

�
1+�
2

�q
1 +

�
(1� �)m+2

4

�4�
1 +

�
(1� �)m+2

4

�4� :
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� ®¡¥¨¬ ç áâï¬ à ¢¥áâ¢  (12) ¯à¨¬¥¨¬ ®¯¥à â®à

d

d�

Z 1

�

(t� �)��(1� t)�+��1 : : : dt:

�®áª®«ìªã

d

d�

Z 1

�
(t� �)��dt

Z 1

t
� 0(y)(1� y)��1(y � t)��1dy = �

B(1� �; �)� 0(�)
(1� �)1��

;

d

d�

Z 1

�

(t� �)��(1� t)�+��1dt
Z 1

t

� 0(y)(1� y)��(y � t)��dy =

= �
�(1� �)�(1 � �)
�(1� �� �)

(1� �)1��
Z 1

�

� 0(y)(y � �)����dy;

â®

1�
0(�) +

2�(1� �)
�(�)�(1� �� �)

Z 1

�

� 0(y)(y � �)����dy = �1(�); (13)

£¤¥

�1(�) = �
(1� �)1��

�(1� �)�(�)
d

d�

Z 1

�
(t� �)��(1� t)�+��1B1(t)dt:

� ¢¥áâ¢® (13) ¤ ¥â äãªæ¨® «ì®¥ á®®â®è¥¨¥ ¬¥¦¤ã � 0(�) ¨ � 0(�) ¢ ®¡« áâ¨ H1. �à¨¬¥¨¬
ª ¥¬ã ®¯¥à â®à

(1� �)����
Z 1

�

(1� t)�(t� �)��1 : : : dt:

�â®à®¥ á« £ ¥¬®¥ ¤ ¥â

2�(1� �)(1 � �)����

�(�)�(1� �� �)

Z 1

�
(1� t)�(t� �)��1dt

Z 1

t
� 0(y)(y � t)����dy =

= 2(1� �)��
Z 1

�

� 0(y)(y � �)��F
�
� �; �; 1 � �;

y � �

1� �

�
dy = I:

�á¯®«ì§ãï ¨§¢¥áâãî ä®à¬ã«ã ¤«ï £¨¯¥à£¥®¬¥âà¨ç¥áª®© äãªæ¨¨

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

c
zF (a; b; c + 1; z);

§ ¯¨è¥¬ ¢ëà ¦¥¨¥

I = 2(1� �)�1
Z 1

�

� 0(y)(y � �)��(1� y)1��dy +

+ 2
1� �� �

1� �
(1� �)�1��

Z 1

�

� 0(y)(y � �)1��F
�
1� �; �; 1 � �;

y � �

1� �

�
dy:

�à®¨â¥£à¨à®¢ ¢ ¢â®à®¥ á« £ ¥¬®¥ ¯® ç áâï¬ ¯à¨ �(1) = 0, ¯®«ãç¨¬

I = 2(1� �)�1
Z 1

�

� 0(y)(y � �)��(1� y)1��dy � 2(1� �� �)(1� �)�1
Z 1

�

�(y)(y � �)��(1� y)��dy:

� à¥§ã«ìâ â¥ à ¢¥áâ¢® (13) ¯à¨¬¥â ¢¨¤

1(1� �)����
Z 1

�

� 0(t)(1 � t)�(t� �)��1dt� 2(1� �� �)(1� �)�1
Z 1

�

�(t)(1� t)��(t� �)��dt+

+ 2(1� �)�1
Z 1

�

� 0(t)(1� t)1��(t� �)��dt = R1(�); (14)
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£¤¥ R1(�) = (1� �)����
1R
�
�1(t)(1 � t)�(t� �)��1dt.

�§ à ¢¥áâ¢ (10) ¨ (14)  ©¤¥¬

d!1(1� �)
d�

= �R1(�) + '01

�
1 + �

2

�
: (15)

�ãªæ¨î R1(�) ¯®á«¥ ã¯à®é¥¨© ¯à¥¤áâ ¢¨¬ ¢ ¢¨¤¥

R1(�) = �B1(�) + �(1� �)����
Z 1

�
(1� y)�+��1B1(y)dy:

�®£¤  à ¢¥áâ¢® (15) ¯à¨¬¥â ¢¨¤

d!1(1� �)
d�

= '0
1

�
1 + �

2

�
�B1(�) + �(1� �)����

Z 1

�

B1(y)(1 � y)�+��1dy:

�®« £ ï '1(1) = 0,  ©¤¥¬

!1(1� �) =
1
2
'1

�
1 + �

2

�
�

1� �

2(1 � �� �)

Z 1

�

B1(y)dy +
�(1� �)1����

2(1 � �� �)

Z 1

�

B1(y)(1� y)�+��1dy:

�¤¥« ¢ § ¬¥ã t = 1� �,   § â¥¬ t = � � �, ¯®«ãç¨¬

!1(� � �) = 2'1

�
2� � + �

2

�
+

1
1� �� �

Z 1

1��+�

B1(y)
�
�
(1� y)
(� � �)

�+��1

� 1 + �

�
dy: (16)

�¥¬¬  1. �á«¨ äãªæ¨ï f1(�� �) ¨¬¥¥â ¥¯à¥àë¢ãî ¯à®¨§¢®¤ãî ¢ ®¡« áâ¨ H1 ¨ ¢ë¯®«-

ï¥âáï ¥à ¢¥áâ¢®

1 + �+ �� 4� � 0; (17)

â® äãªæ¨ï !1(� � �) ¤¢ ¦¤ë ¥¯à¥àë¢® ¤¨ää¥à¥æ¨àã¥¬  ¢ ®¡« áâ¨ H1.

�®ª § â¥«ìáâ¢®. �ãáâì jf1(� � �)j � C1. �¤¥áì ¨ ¢ ¤ «ì¥©è¥¬ ¡ã¤¥¬ áç¨â âì, çâ®
Ci = const, i = 1; 2; : : : � ª ª ª ¯à¨ j� + �j < 1 ¨ j�j � 1 ¨¬¥¥â ¬¥áâ® ¥à ¢¥áâ¢®
jF (�; �; 1;�)j � C2, â®

j!1(� � �)j � C1C2(� � �)2�4�
Z 1

0

dz

Z 1

0

����(1� r)1+��4�z�+��4�

(z + (1� z)r)�

����dr =

= C1C2B(1; 2 + �� 4�)(� � �)2�4�
Z 1

0

z��4�F

�
�; 1; 3 + �� 4�;

z � 1
z

�
dz:

�à¨¬¥ïï ä®à¬ã«ã

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

x

x� 1

�
;

¯®«ãç¨¬

j!1(� � �)j � C1C2(� � �)2�4�B(1; 2 + �� 4�)
Z 1

0

z�+��4�F (�; 2 + �� 4�; 3 + �� 4�; 1 � z)dz �

� C1C2C3B(1; 2 + �� 4�)(� � �)2�4�
Z 1

0

z�+��4�dz;

£¤¥ jF (�; 2 +�� 4�; 3 + �� 4�; 1� z)j � C3. �§ ¯®á«¥¤¥£® ¥à ¢¥áâ¢  á«¥¤ã¥â, çâ® ¯à¨ ãá«®¢¨¨
(17) ¢ë¯®«ï¥âáï ¥à ¢¥áâ¢®

j!1(� � �)j � C4(� � �)2�4� :
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�§ íâ®© ®æ¥ª¨ á«¥¤ã¥â ¥¯à¥àë¢®áâì äãªæ¨¨ !1(� � �) ¢ ®¡« áâ¨ H1. �à®¨§¢®¤ ï íâ®©
äãªæ¨¨ ¨¬¥¥â ¢¨¤

@!1(� � �)
@�

= �(2� 4�)(� � �)�1!1(� � �)� (� � �)2�4� �

�

Z 1

0

dr

Z 1

0

f 01((� � �)(1� r)z)(1 � r)2+��4�

z�1��+4�(z + (1� z)r)�
F

�
�; �; 1;

r(1� z)
r + (1� r)z

�
dz:

�æ¥¨¢ ï ¢â®à®¥ á« £ ¥¬®¥ â ª ¦¥, ª ª ¨ äãªæ¨î !1(� � �), ¯à¨ ãá«®¢¨¨ (17) ¯®«ãç¨¬
����@!1(� � �)

@�

���� � (�� 4�)C4(� � �)1�4� � C5(� � �)2�4�:

� «®£¨ç® ����@!1(� � �)
@�

���� � (�� 4�)C6(� � �)1�4� � C7(� � �)2�4�:

� áá¬®âà¨¬ ¯à®¨§¢®¤ãî !001��. � íâ®© æ¥«ìî § ¯¨è¥¬ ¯à®¨§¢®¤ãî !01� ¢ á«¥¤ãîé¥¬ ¢¨¤¥:

@!1(� � �)
@�

= �(2� 4�)(� � �)�1!1(� � �)�

� (� � �)�1
Z �

�
dt

Z t

�

f 01(t� s)(t� s)1+�+��4�

(t� �)�(� � s)�
F (�; �; 1;�)ds = I1 + I2:

�à®¨§¢®¤ ï ¯® � ¯¥à¢®£® á« £ ¥¬®£® á ãç¥â®¬ ®æ¥ª¨ ¤«ï ¯à®¨§¢®¤®© !01�(� � �) ¤ ¥â
����@I1@�

���� = (2� 4�)((� � �)�2!1(� � �)� (� � �)�1!01�(� � �)) < C8(� � �)�4�:

�à®¨§¢®¤ ï ¯® ¯¥à¥¬¥®© � ¢â®à®£® á« £ ¥¬®£® ¯à¨¬¥â ¢¨¤

@I2
@�

=
Z �

�

f 01(� � s)(� � s)1+��4�

(� � �)�
ds+ �

Z �

�
dt

Z t

�

f 01(t� s)(t� s)1+�+��4�

(t� �)�(� � s)1+�
�

�

�
s� �

� � �
F (�; �; 1;�) � (1� �)

s� �

� � �
F (�; 1 + �; 2;�)

�
ds = i1 + i2 + i3:

�« £ ¥¬ë¥ i1, i2, i3 à áá¬®âà¨¬ ¯® ®â¤¥«ì®áâ¨. �à¨ ¢ë¯®«¥¨¨ ãá«®¢¨ï (17) ¨¬¥¥¬

ji1j = (� � �)2�4�
Z 1

0

jf 01((� � �)z)jz1+��4�dz � C9(� � �)2�4� :

� ¯¨á ¢

i2 = �(� � �)1�4�
Z 1

0

dr

Z 1

0

f 01((� � �)(1� r)z)(1 � r)1+��4�z1+�+��4�

(r + (1� r)z)1+�
F (�; �; 1;�)dz;

â ª ¦¥, ª ª ¨ ¯à¨ ®æ¥ª¥ äãªæ¨¨ !1(� � �), ¯®«ãç¨¬ ji2j < C10(� � �)1�4� . � á« £ ¥¬®¬ i3
¯®«®¦¨¬ jf 01(� � �)j � C11 ¨ jF (�; �+ 1; 1;�)j � C12. �®«ãç¨¬

ji3j � (1� �)�(� � �)1�4�
Z 1

0

z��4�(1� z)dz
Z 1

0

(1� r)2+��4��
1 + z�1

z
r
�1+�dr =

=
(1� �)�
3 + �� 4�

Z 1

0

z��4�(1� z)F
�
1 + �; 1; 4 + �� 4�;

z � 1
z

�
dz =

=
(1� �)�
3 + �� 4�

Z 1

0

z1+��4�(1� z)F (1; 3 � 4�; 4 + �� 4�; 1 � z)dz � C13(� � �)1�4�:

8



�â ª, ¯à¨ ¢ë¯®«¥¨¨ ãá«®¢¨ï (17) ¨¬¥¥â ¬¥áâ® ¥à ¢¥áâ¢®
����@

2!1(� � �)
@�@�

���� < C14(� � �)�4�:

�§ íâ®£® ¥à ¢¥áâ¢  á«¥¤ã¥â ¥¯à¥àë¢®áâì äãªæ¨¨ !001 (���) ¢ãâà¨ ®¡« áâ¨ H1 ¯à¨ ãá«®¢¨¨
(17).

�¥¬¬  2. �á«¨ �1 < m <1, 0 < �; �; � + � < 1, '1(1) = 0,

'1

�
1 + �

2

�
2 C1[0; 1] \ C2(0; 1);  1

�
1 + �

2

�
2 C[0; 1] \ C1(0; 1);

â® äãªæ¨ï !1(�), ®¯à¥¤¥«ï¥¬ ï ¯® ä®à¬ã«¥ (16), ¯à¨ ¤«¥¦¨â ª« ááã C1[0; 1]\C2(0; 1), ¯à¨ç¥¬
!1(0) = 0.

� ª¨¬ ®¡à §®¬, à¥è¥¨¥ § ¤ ç¨ �®è¨ ¢ ®¡« áâ¨ H1 á ¤ ë¬¨ (6), (7) ¯à¨¬¥â ¢¨¤

u(�; �) = 1(� � �)1����
Z �

�

�(t)(t� �)��1(� � t)��1dt+ 2

Z �

�

�(t)(t� �)��(� � t)��dt�

� '1

�
2� � + �

2

�
�

1
2(1 � �� �)

Z 1

1��+�

B1(y)
�
�
(1� y)
(� � �)

�+��1

� 1 + �

�
dy: (18)

�§ ¯à¨¢¥¤¥ëå à ááã¦¤¥¨© á«¥¤ã¥â

�¥®à¥¬  1. �¥è¥¨¥ § ¤ ç¨ �®è¨ á ãá«®¢¨ï¬¨ (6) ¨ (7) ¤«ï ãà ¢¥¨ï (4) ¢ ®¡« áâ¨ H1

¯à¨ ¢ë¯®«¥¨¨ ãá«®¢¨© «¥¬¬ë 2 áãé¥áâ¢ã¥â ¨ ¥¤¨áâ¢¥®.

�¡à â¨¬áï â¥¯¥àì ª ®âëáª ¨î äãªæ¨¨ f1(y). �®áª®«ìªã äãªæ¨ï !1(� � �) ï¢«ï¥âáï à¥-
è¥¨¥¬ ãà ¢¥¨ï (4), â®

f1(� � �) = (� � �)4�M(!1(� � �)):

�ëç¨á«¨¢ M(!1(� � �)),  ©¤¥¬

f1(� � �) = (� � �)4�
�
1
2
'001

�
2� � + �

2

�
+
�� �

� � �
'01

�
2� � + �

2

�
+

+
�

� � �
B1(1� � + �) +B0

1(1� � + �)
�
:

� «®£¨çë¬ ®¡à §®¬ ¤«ï ãà ¢¥¨ï (4) à¥è ¥âáï ¢ ®¡« áâ¨ H2 § ¤ ç  �®è¨ á ¤ ë¬¨

u(�; �) = �(�); 0 � � � 1;

lim
�!�

(� � �)�+�
�
@u

@�
�
@u

@�

�
= �(�); 0 � � � 1;

£¤¥ �(�) 2 C1[0; 1] \ C2(0; 1), �(�) 2 C1[0; 1] \ C2(0; 1).
�¥è¥¨¥ íâ®© § ¤ ç¨ ¨¬¥¥â ¢¨¤

u(�; �) = 1(���)
1����

Z �

�
�(t)(�� t)��1(t��)��1dt�2

Z �

�
�(t)(�� t)��(t��)��dt�'2

�
� � �

2

�
�

�
1� �

2(1� �� �)

Z ���

0

B2(y)dy +
�(� � �)�1

2(1 � �� �)

Z ���

0

B2(y)y�+��1dy; (19)

£¤¥

B2(�) =
'2
�
�
2

��
m+2

4
�
�4�

+  2
�
�
2

�q
1 +

�
m+2

4
�
�4�

1 +
�
m+2

4
�
�4� :
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�ãªæ¨® «ì®¥ á®®â®è¥¨¥ ¬¥¦¤ã �(�) ¨ �(�) § ¤ ¥âáï ä®à¬ã«®©

1�
0(�)�

2�(1� �)
�(�)�(1� �� �)

Z �

0

� 0(y)(� � y)����dy = �2(�); (20)

£¤¥ äãªæ¨¨ �2(�) ¨ !2(�; �) ¨¬¥îâ ¢¨¤, ¯®¤®¡ë© äãªæ¨ï¬ �1(�) ¨ !1(�; �).
�¥è¥¨¥ áä®à¬ã«¨à®¢ ®© ®¡à â®© § ¤ ç¨ § ¤ ¥âáï ä®à¬ã« ¬¨ (18) ¨ (19). � íâ¨å ä®à¬ã-

« å äãªæ¨¨ �(�) ¨ �(�) ®áâ îâáï ¯®ª  ¥¨§¢¥áâë¬¨. �«ï ¨å ®âëáª ¨ï ¨á¯®«ì§ã¥¬ ãà ¢¥¨ï
(13) ¨ (20). �à®¤¨ää¥à¥æ¨à®¢ ¢ ¨å ¯® � ¨ ¢ëç¨â ï ®¤® ¢®¢ì ¯®«ãç¥®¥ à ¢¥áâ¢® ¨§ ¤àã£®£®,
 ©¤¥¬

Z 1

0

� 00(t)jt� �j����dt = �
2�(�+ �)�(��)

�(1 + �)
(�02(�)� �01(�)): (21)

�®«®¦¨¢ t = 1� (1� �)z ¨ ¯à®¢¥¤ï ¤¨ää¥à¥æ¨à®¢ ¨¥ ¯® �, § ¯¨è¥¬

�1(�) =
�(1 � �)��

1�(1� �)�(�)

Z 1

�

B1(t)(1�t)�+��1(t��)��dt�
�(1� �)��

1�(1� �)�(�)

Z 1

�

B0

1(t)(1�t)
�+�(t��)��dt:

� ª¨¬ ®¡à §®¬, çâ®¡ë äãªæ¨ï �1(�) ¨¬¥«  ¯à®¨§¢®¤ãî, ã¤®¢«¥â¢®àïîéãî ãá«®¢¨î ��¥«ì¤¥à 
¢ãâà¨ ¨â¥à¢ «  (0,1), ¥®¡å®¤¨¬® '1 2 C3(0; 1),  1 2 C2(0; 1). �® ¦¥ á ¬®¥ ¬®¦® áª § âì ¨
® äãªæ¨¨ �2(�). �à¨ ¢ë¯®«¥¨¨ íâ¨å ãá«®¢¨© ãà ¢¥¨¥ (21) ¨¬¥¥â ¥¤¨áâ¢¥®¥ à¥è¥¨¥,
ã¤®¢«¥â¢®àïîé¥¥ ãá«®¢¨î ��¥«ì¤¥à  ¢ãâà¨ ¨â¥à¢ «  (0; 1) ¨ ¨â¥£à¨àã¥¬®¥   ¥£® ª®æ å.
�â® à¥è¥¨¥ § ¤ ¥âáï ä®à¬ã«®© ([10], á. 579)

� 00(�) =
1
2�

ctg
��

2
d

d�

Z �

0

�(t)dt
(� � t)1��

�
1
�2

cos2
��

2
�

�

Z �

0

t
1+�

2 (1� t)
1��

2

(� � t)1��
@

@t

�Z t

0

d�

(t� �)�

Z 1

�

�(s)ds

s
1+�

2 (1� s)
1��

2 (s� t)1��

�
dt; (22)

£¤¥ � = �+ �, �(t) | ¯à ¢ ï ç áâì ãà ¢¥¨ï (21).
�â ª, ¤®ª §  

�¥®à¥¬  2. �á«¨ 1 + � + � � 4�, 0 < �; �; � + � < 1, '1; '2 2 C3,  1;  2 2 C2(0; 1), '1(1) =
'2(0) = 0, â® à¥è¥¨¥ § ¤ ç¨ 1 ¤«ï ãà ¢¥¨ï (1) áãé¥áâ¢ã¥â ¨ ¥¤¨áâ¢¥®.

�â® à¥è¥¨¥ § ¤ ¥âáï ä®à¬ã« ¬¨ (18) ¨ (19), £¤¥ äãªæ¨ï �(�) ®¯à¥¤¥«ï¥âáï ¨§ à ¢¥áâ¢ 
(22),   äãªæ¨ï �(�) ¨§ à ¢¥áâ¢ (13) ¨ (22).
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