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�¥è¥­¨ï àï¤  ªà ¥¢ëå § ¤ ç ¤«ï ­¥ª®â®àëå £¨¯¥à¡®«¨ç¥áª¨å ãà ¢­¥­¨© âà¥âì¥£® ¯®àï¤ª  ¢
âà¥å¬¥à­®¬ ¥¢ª«¨¤®¢®¬ ¯à®áâà ­áâ¢¥ á¢®¤ïâáï ª à¥è¥­¨î ¤¢ã¬¥à­ëå ¨­â¥£à «ì­ëå ãà ¢­¥­¨©
�®«ìâ¥àà  I-£® à®¤ , ª®â®àë¥ ®¤­®§­ ç­® à §à¥è¨¬ë. � ª, ­ ¯à¨¬¥à, ãà ¢­¥­¨¥

L(u) = (z + y � x)Uxyz � �Uxy + �Uyz = 0; 0 < �; � < 1; (1)

à áá¬®âà¨¬ ¢ ®¡« áâ¨ 
, ¯à¥¤áâ ¢«ïîé¥© á®¡®© ¯¨à ¬¨¤ã, ®£à ­¨ç¥­­ãî ¯«®áª®áâï¬¨ x = h,
y = 0, z = 0, z = x� y. �«ï ãà ¢­¥­¨ï (1) ¢ ®¡« áâ¨ 
 ¯®áâ ¢¨¬ á«¥¤ãîé¨¥ ªà ¥¢ë¥ § ¤ ç¨.

� ©â¨ ¢ 
 à¥è¥­¨¥ ãà ¢­¥­¨ï (1), ã¤®¢«¥â¢®àïîé¥¥ £à ­¨ç­ë¬ ãá«®¢¨ï¬:
§ ¤ ç  I.

U(x; y; 0) =  (x; y); (2)

U(x; y; x� y) = �(x; y); 0 � y � x; 0 � x � h; (3)

lim
z!(x�y)�0

@U

@z
= �(x; y); (4)

§ ¤ ç  II.

U(h; y; z) = �(y; z); 0 � y � h� z; 0 � z � h; (5)

  â ª¦¥ (3) ¨ (4);
§ ¤ ç  III.

U(x; 0; z) = �(x; z); 0 � x � z; 0 � z � h

¨ ãá«®¢¨ï¬ (3), (5).
�¥è¥­¨¥ § ¤ ç I{III á¢®¤¨âáï á®®â¢¥âáâ¢¥­­® ª à¥è¥­¨î á«¥¤ãîé¨å ¨­â¥£à «ì­ëå ãà ¢­¥-

­¨©: Z x�y

0

Z x�z

y

N1(s; �)(x� � � s)�(� � y)�d� ds = f1(x; y); (6)

Z h�y

z

Z y

0

N2(s; �)(h� � � s)�(y � �)�d� ds = f2(y; z); (7)

Z h�y

z

Z h�s

y

N3(s; �)(h� � � s)�(� � y)�d� ds = f3(y; z): (8)

�¡®§­ ç¨¬

H1 =
�
(x; y)

���� 0 < y < x

0 < x < h

�
; H2 =

�
(y; z)

���� 0 < y < h� z

0 < z < h

�
:

�ã¤¥¬ ¯à¥¤¯®« £ âì, çâ® ¯à ¢ë¥ ç áâ¨ ãà ¢­¥­¨© (6){(8) ã¤®¢«¥â¢®àïîâ á«¥¤ãîé¨¬ ãá«®¢¨ï¬.
�á«®¢¨ï A. f1(x; y) = (x� y)3+�+"'(x; y), '(IV)

xxyy 2 C(H1).

�á«®¢¨ï B. f2(y; h� y) = f2(0; z) = 0, @3f2(y;z)

@y2@z
2 C(H2).

�á«®¢¨ï C. f3(h� z; z) = 0, @3f3(y;z)

@y2@z
2 C(H2).

30



�à¥¤¯®«®¦¨¬, çâ® à¥è¥­¨¥ ãà ¢­¥­¨ï (6) áãé¥áâ¢ã¥â. �®¬¥­ï¥¬ ¢ «¥¢®© ç áâ¨ ¯®àï¤®ª
¨­â¥£à¨à®¢ ­¨ï Z x

y

(� � y)�d�
Z x��

0
N1(s; �)(x� � � s)�ds = f1(x; y):

�¡®§­ ç¨¬

M(x; �) =
Z x��

0
N1(s; �)(x � � � s)�ds: (9)

�¡¥ ç áâ¨ â®¦¤¥áâ¢  Z x

y

M(x; �)(� � y)�d� = f1(x; y) (10)

¯à®¤¨ää¥à¥­æ¨àã¥¬ ¯® y, § ¬¥­¨¬ ¯¥à¥¬¥­­ãî y ­  t ¨ ¯à¨¬¥­¨¬ ª ®¡¥¨¬ ç áâï¬ ¯®«ãç¥­­®£®
à ¢¥­áâ¢  ®¯¥à â®à Z x

y

� � � (t� y)��dt:

� «¥¢®© ç áâ¨ ¯®¬¥­ï¥¬ ¯®àï¤®ª ¨­â¥£à¨à®¢ ­¨ï, ¢ëç¨á«¨¬ ¢­ãâà¥­­¨© ¨­â¥£à « ([1], £«. 1, x 5,
á. 23),   ¢ ¯à ¢®© ¯à®¨­â¥£à¨àã¥¬ ¯® ç áâï¬. � à¥§ã«ìâ â¥ ¯®«ãç¨¬ á ãç¥â®¬ ãá«®¢¨© A

M(x; y) =
1

B(1 + �; 1 � �)

Z x

y

@2f1(x; t)
@t2

(t� y)��dt: (11)

�«ï ­ å®¦¤¥­¨ï N1(s; �) ¨§ (9) ¯à®¤¨ää¥à¥­æ¨àã¥¬ ¯® x ®¡¥ ç áâ¨ â®¦¤¥áâ¢  (9), § ¬¥­¨¬
� ­  y, x ­  t ¨ ¯à¨¬¥­¨¬ ª ®¡¥¨¬ ç áâï¬ ¯®«ãç¥­­®£® à ¢¥­áâ¢  ®¯¥à â®àZ x+y

y

� � � (x+ y � t)��dt:

�®¬¥­ï¢ ¢ «¥¢®© ç áâ¨ ¯®àï¤®ª ¨­â¥£à¨à®¢ ­¨ï ¨ ¢ëç¨á«¨¢ ¢­ãâà¥­­¨© ¨­â¥£à «, ¯®«ãç¨¬

N1(x; y) =
1

B(1� �; 1 + �)
@

@x

Z x+y

y

Mt(t; y)(x+ y � t)��dt: (12)

�§ ä®à¬ã«ë (11) ­ ©¤¥¬Mxx(x; y), ¯à¥¤¢ à¨â¥«ì­® ¯à®¨­â¥£à¨à®¢ ¢ ¯® ç áâï¬ ¤¢  à §  ¢ ¯à -
¢®© ç áâ¨ á ãç¥â®¬ ãá«®¢¨© A

Mxx =
1

B(1 + �; 1� �)

Z x

y

@4f1(x; z)
@x2@z2

(z � y)��dz: (13)

�®á«¥ ¨­â¥£à¨à®¢ ­¨ï ¯® ç áâï¬ ¢ ¯à ¢®© ç áâ¨ ¢ëà ¦¥­¨ï (12) ¯à®¤¨ää¥à¥­æ¨àã¥¬ ¯® x ¨
¯®¤áâ ¢¨¬ ¢¬¥áâ® Mtt(t; y) ¥¥ ¢ëà ¦¥­¨¥ ¨§ ä®à¬ã«ë (13)

N1(x; y) =
1

B(1� �; 1 + �)B(1� �; 1 + �)

Z x+y

y

(x+ y � t)��dt
Z t

y

@4f1(t; z)
@t2@z2

(z � y)��dz: (14)

�¥¯®áà¥¤áâ¢¥­­®© ¯®¤áâ ­®¢ª®© ã¡¥¦¤ ¥¬áï, çâ® ¯à¨ ¢ë¯®«­¥­¨¨ ãá«®¢¨© A äã­ªæ¨ï (14) ã¤®-
¢«¥â¢®àï¥â ãà ¢­¥­¨î (6).

� ¯à¥¤¯®«®¦¥­¨¨, çâ® à¥è¥­¨¥ ãà ¢­¥­¨ï (7) áãé¥áâ¢ã¥â, ¯à®¤¨ää¥à¥­æ¨àã¥¬ ®¡¥ ç áâ¨
â®¦¤¥áâ¢  (7) á­ ç «  ¯® z, § â¥¬ ¯® y, ¯®«ãç¨¬

�

Z y

0
N2(z; �)(h � � � z)�(y � �)��1d� = �

@2f2(y; z)
@z@y

: (15)

� ¬¥­¨¬ ¢ ¢ëà ¦¥­¨¨ (15) y ­  t ¨ ¯à¨¬¥­¨¬ ª ®¡¥¨¬ ç áâï¬ ®¯¥à â®àZ y

0
� � � (y � t)��dt:
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� «¥¢®© ç áâ¨ ¯®«ãç¥­­®£® à ¢¥­áâ¢  ¯®¬¥­ï¥¬ ¯®àï¤®ª ¨­â¥£à¨à®¢ ­¨ï ¨ ¢ëç¨á«¨¬ ¢­ãâà¥­-
­¨© ¨­â¥£à «, á¯à ¢  ¯à®¨­â¥£à¨àã¥¬ ¯® ç áâï¬ á ãç¥â®¬ ãá«®¢¨© B. �®«ãç¨¬

N2(z; y) = �
(h� z � y)��

B(1 + �; 1� �)

�
@2f2(0; z)
@z@y

y�� +
Z y

0

@3f2(t; z)
@z@t2

(y � t)��dt
�
: (16)

�¥¯®áà¥¤áâ¢¥­­ ï ¯®¤áâ ­®¢ª  ¯®ª §ë¢ ¥â, çâ® ¯à¨ ¢ë¯®«­¥­¨¨ ãá«®¢¨© B äã­ªæ¨ï (16) ã¤®-
¢«¥â¢®àï¥â ãà ¢­¥­¨î (7).

�®« £ ï, çâ® à¥è¥­¨¥ ãà ¢­¥­¨ï (8) áãé¥áâ¢ã¥â, ¯à®¤¨ää¥à¥­æ¨àã¥¬ ¤ ­­®¥ â®¦¤¥áâ¢® á­ -
ç «  ¯® z, § â¥¬ ¯® y. �®«ãç¨¬

�

Z h�z

y

N3(z; �)(h � � � z)�(� � y)��1 =
@2f3(y; z)
@z@y

: (17)

� ®¡¥¨¬ ç áâï¬ â®¦¤¥áâ¢  (17) ¯®á«¥ § ¬¥­ë y ­  t ¯à¨¬¥­¨¬ ®¯¥à â®à
Z h�z

y

� � � (t� y)��dt:

� ááã¦¤¥­¨ï¬¨, ¯®¤®¡­ë¬¨ â¥¬, çâ® ¯à®¢®¤¨«¨áì ¯à¨ à¥è¥­¨¨ ãà ¢­¥­¨ï (7), ¯®«ãç ¥¬, çâ®
äã­ªæ¨ï

N3(z; y) =
(h� z � y)��

B(1� �; 1 + �)

�
@2f3(h� z; z)

@t@z
(h� z � y)�� �

Z h�z

y

@3f3(t; z)
@t2@z

(t� y)��dt
�

(18)

ï¢«ï¥âáï à¥è¥­¨¥¬ ãà ¢­¥­¨ï (8) ¯à¨ ¢ë¯®«­¥­¨¨ ãá«®¢¨© C.
�§ ¯à®¢¥¤¥­­ëå ¢ëè¥ à ááã¦¤¥­¨© á«¥¤ã¥â, çâ® ãà ¢­¥­¨ï (6), (7), (8) ¯à¨ ¢ë¯®«­¥­¨¨

ãá«®¢¨© A, B, C ¨¬¥îâ ¥¤¨­áâ¢¥­­®¥ à¥è¥­¨¥, ª®â®à®¥ ¯à¥¤áâ ¢«¥­® á®®â¢¥âáâ¢¥­­® äã­ªæ¨ï¬¨
(14), (16), (18).
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