
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

2002 ���������� ò 9 (484)

������� ���������

��� 517.946

�.�. �������

������� ������ ������� ������ ��� B-���������������
��������� ������� �����������

�ãáâì R+
p+1 (p � 2) | ¯®«ã¯à®áâà áâ¢® xp > 0 (p + 1)-¬¥à®£® ¯à®áâà áâ¢  â®ç¥ª (x; t),

x = (x0; xp), x0 = (x1; x2; : : : ; xp�1),   E+
p | ¯®«ã¯à®áâà áâ¢® xp > 0 p-¬¥à®£® ¥¢ª«¨¤®¢  ¯à®-

áâà áâ¢  Ep, D | á¨¬¬¥âà¨ç ï ®â®á¨â¥«ì® ª®®à¤¨ â®© £¨¯¥à¯«®áª®áâ¨ xp = 0 ®¡« áâì,
®£à ¨ç¥ ï £¨¯¥à¯®¢¥àå®áâìî �. �¡®§ ç¨¬ ç¥à¥§ D+ ¨ �+ ç áâ¨ D ¨ �, à á¯®«®¦¥ë¥ ¢
E+
p . �¡« áâì D

+ ®£à ¨ç¥  £¨¯¥à¯®¢¥àå®áâìî �+ ¨ ç áâìî �(0) ª®®à¤¨ â®© £¨¯¥à¯«®áª®-
áâ¨ xp = 0. �¨¯¥à¯®¢¥àå®áâì �+ ï¢«ï¥âáï £¨¯¥à¯®¢¥àå®áâìî ª« áá  �1;B [1], [2]. �¡®§ ç¨¬
ç¥à¥§ G+

T æ¨«¨¤à ¢ëá®âë T > 0, ®á®¢ ¨¥ ª®â®à®£® á®¢¯ ¤ ¥â á D+,   ®¡à §ãîé¨¥ ¯ à «-
«¥«ìë ®á¨ Ot. �¥àåîî £à ¨æã æ¨«¨¤à  G+

T ®¡®§ ç¨¬ ç¥à¥§ H+
T ,   ¡®ª®¢ãî ¯®¢¥àå®áâì |

ç¥à¥§ S+
T = �+T [ �

(0)
T , £¤¥ �+T ¨ �(0)T | ç áâ¨ æ¨«¨¤à¨ç¥áª®© ¯®¢¥àå®áâ¨, ª®â®àë¥ ®¡à §®¢ ë

á®®â¢¥âáâ¢¥® ç áâï¬¨ �+ ¨ �(0) £à ¨æë D+. �ãáâì eG+
T = G+
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T à áá¬ âà¨¢ ¥âáï B-¯ à ¡®«¨ç¥áª®¥ ãà ¢¥¨¥
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, | ®¯¥à â®à �¥áá¥«ï, k | «î¡®¥ ¯®«®¦¨â¥«ì®¥ ç¨á«®.

� ¤ ®© à ¡®â¥ áâà®ïâáï â¥¯«®¢ë¥ ¯®â¥æ¨ «ë â¨¯  ¯à®áâ®£® ¨ ¤¢®©®£® á«®¥¢ ¤«ï ãà ¢-
¥¨ï (1), ¢ëç¨á«ïîâáï ¯à¥¤¥«ìë¥ § ç¥¨ï â¥¯«®¢®£® ¯®â¥æ¨ «  â¨¯  ¤¢®©®£® á«®ï ¨ ®à-
¬ «ì®© ¯à®¨§¢®¤®© â¥¯«®¢®£® ¯®â¥æ¨ «  â¨¯  ¯à®áâ®£® á«®ï, ¯¥à¢ ï ªà ¥¢ ï § ¤ ç  ¤«ï
ãà ¢¥¨ï (1) á¢®¤¨âáï ª ¨â¥£à «ì®¬ã ãà ¢¥¨î �®«ìâ¥àà  ¢â®à®£® à®¤ .

1. �¥¯«®¢ë¥ ¯®â¥æ¨ «ë â¨¯  ¯à®áâ®£® ¨ ¤¢®©®£® á«®¥¢. �§¢¥áâ® [3], çâ® äãªæ¨ï
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¯à¨ t > 0;

0 ¯à¨ t � 0 (ªà®¬¥ t = 0; x = 0)

ï¢«ï¥âáï äã¤ ¬¥â «ìë¬ à¥è¥¨¥¬ ãà ¢¥¨ï (1).
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£¤¥ �(�; �) ¨ �(�; �) | ¯«®â®áâ¨ á®®â¢¥âáâ¢ãîé¨å ¯®â¥æ¨ «®¢, n� | ¥¤¨¨çë© ¢¥ªâ®à ¢¥è¥©
®à¬ «¨ ª £à ¨æ¥ �+ ¢ â®çª¥ �, � | ¯¥à¥¬¥ ï â®çª  £à ¨æë �+, x | ¯¥à¥¬¥ ï â®çª 
¯®«ã¯à®áâà áâ¢  E+

p , T
�
y | ®¯¥à â®à ®¡®¡é¥®£® á¤¢¨£  [3].
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�á¯®«ì§ãï áå¥¬ã, ¯à¥¤«®¦¥ãî ¢ à ¡®â¥ [4], ¬®¦® ¯à¥¤áâ ¢¨âì äãªæ¨î W (0)(x; t) ¢ ¢¨¤¥
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£¤¥ � | à¥£ã«ïà ï ç áâì ¨â¥£à « 
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t;x0;xpG(x; t)d� . �¥âàã¤® ¤®ª § âì, çâ® I(x; t) |

¥¯à¥àë¢ ï äãªæ¨ï.

2. �à¥¤¥«ìë¥ § ç¥¨ï â¥¯«®¢ëå ¯®â¥æ¨ «®¢ â¨¯  ¯à®áâ®£® ¨ ¤¢®©®£® á«®¥¢. �à¥¤¥«ì-
ë¥ § ç¥¨ï â¥¯«®¢®£® ¯®â¥æ¨ «  V   �+ à ¢ë ¥£® ¯àï¬®¬ã § ç¥¨î. �ç¥¢¨¤®, ¢ â®çª¥
�0 2 �+ ¯à¨ �0p > 0 ï¤à  â¥¯«®¢ëå ¯®â¥æ¨ «®¢ V ¨ W ¨¬¥îâ ®á®¡¥®áâ¨ â ª¨¥ ¦¥, çâ® ¨ ¨å
  «®£¨ ¤«ï ãà ¢¥¨ï â¥¯«®¯à®¢®¤®áâ¨. �«¥¤®¢ â¥«ì®, ¤«ï ¯à¥¤¥«ìëå § ç¥¨© â¥¯«®¢®£®
¯®â¥æ¨ « W ¨ ®à¬ «ì®© ¯à®¨§¢®¤®© V ¨¬¥îâ ¬¥áâ® á®®â®è¥¨ï,   «®£¨çë¥ á®®â®è¥-
¨ï¬ ¨§ [4].

�¥®à¥¬  1. �ãáâì � ¨ � | ¥¯à¥àë¢ë¥ äãªæ¨¨ ¨ �+ 2 �1;B. �®£¤  á¯à ¢¥¤«¨¢ë á«¥¤ãî-

é¨¥ ¯à¥¤¥«ìë¥ á®®â®è¥¨ï:

Wi(�0; t) = lim
(x;t)!(�0;t)

x2D+

W (x; t) =W (�0; t)�
1
2
�(�0; t); (2)

We(�0; t) = lim
(x;t)!(�0;t)

x=2D
+

W (x; t) =W (�0; t) +
1
2
�(�0; t); (3)

�
@V (�0; t)
@n�0

�
i

= lim
(x;t)!(�0;t)

x2D+

@V (x; t)
@n�0

=
@V (�0; t)
@n�0

+
1
2
�(�0; t); (4)

�
@V (�0; t)
@n�0

�
e

= lim
(x;t)!(�0;t)

x=2D
+

@V (x; t)
@n�0

=
@V (�0; t)
@n�0

�
1
2
�(�0; t); (5)

£¤¥ �0 2 �+, W (�0; t) | ¯àï¬®¥ § ç¥¨¥ â¥¯«®¢®£® ¯®â¥æ¨ «  W (x; t), @V (�0;t)
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ç¥¨¥ ®à¬ «ì®© ¯à®¨§¢®¤®© â¥¯«®¢®£® ¯®â¥æ¨ «  V (x; t).

3. �¥à¢ ï ªà ¥¢ ï § ¤ ç . � áá¬®âà¨¬ ¯¥à¢ãî ªà ¥¢ãî § ¤ çã ¤«ï ãà ¢¥¨ï (1):  ©â¨ ¢
G+

T ç¥â®¥ ¯® xp à¥è¥¨¥ ãà ¢¥¨ï (1), ã¤®¢«¥â¢®àïîé¥¥  ç «ì®¬ã ãá«®¢¨î

ujt=0 = '(x) (6)

¨ £à ¨ç®¬ã ãá«®¢¨î
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T
=  (x; t); (7)
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£¤¥ '(x) ¨  (x; t) | ç¥âë¥ ¯® xp ¥¯à¥àë¢ë¥ äãªæ¨¨, ¯à¨ç¥¬ '(x)j�+ =  (x; 0).

�¥®à¥¬  2 (¯à¨æ¨¯ ¬ ªá¨¬ «ì®£® § ç¥¨ï). �á«¨ äãªæ¨ï u 2 C(G
+

T ) \ C
2( eG+

T ), ç¥â 
¯® xp ¨ ã¤®¢«¥â¢®àï¥â ¢ eG+

T ãà ¢¥¨î (1), â® u(x; t) ¯à¨¨¬ ¥â  ¨¡®«ìè¥¥ ¨  ¨¬¥ìè¥¥

§ ç¥¨¥   £à ¨æ¥ �+T [D
+.

�¥®à¥¬  3. �¥à¢ ï ªà ¥¢ ï § ¤ ç  ¤«ï B-¯ à ¡®«¨ç¥áª®£® ãà ¢¥¨ï, â. ¥. § ¤ ç  (1), (6),
(7) ¥ ¬®¦¥â ¨¬¥âì ¡®«¥¥ ®¤®£® à¥è¥¨ï.

�®ª § â¥«ìáâ¢® íâ®© â¥®à¥¬ë ®ç¥¢¨¤ë¬ ®¡à §®¬ á«¥¤ã¥â ¨§ ¯à¨æ¨¯  ¬ ªá¨¬ «ì®£® § -
ç¥¨ï.

�¥è¥¨¥ ¯¥à¢®© ªà ¥¢®© § ¤ ç¨ á ã«¥¢ë¬  ç «ìë¬ ãá«®¢¨¥¬

ujt=0 = 0 (8)
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ª®â®à ï ã¤®¢«¥â¢®àï¥â ãá«®¢¨î (8). �¤¥áì ¯«®â®áâì � | ¯®ª  ¥®¯à¥¤¥«¥ ï äãªæ¨ï. �®¤-
áâ ¢«ïï äãªæ¨î u(x; t) ¢ ªà ¥¢®¥ ãá«®¢¨¥ (7) ¨ ãç¨âë¢ ï ¯à¥¤¥«ìë¥ á®®â®è¥¨ï (2){(5),
 ©¤¥¬
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�â® ¨â¥£à «ì®¥ ãà ¢¥¨¥ äà¥¤£®«ì¬®¢® ¯® x ¨ ¢®«ìâ¥àà®¢® ¯® t á® á« ¡®© ®á®¡¥®áâìî.
�®á«¥¤¥¥ ®¡áâ®ïâ¥«ìáâ¢® ¯®§¢®«ï¥â à¥è¨âì íâ® ãà ¢¥¨¥ ¬¥â®¤®¬ ¯®á«¥¤®¢ â¥«ìëå ¯à¨¡«¨-
¦¥¨©.

�¥è¥¨¥ ªà ¥¢®© § ¤ ç¨ (1), (6), (7) ¨é¥¬ ¢ ¢¨¤¥

u(x; t) = w(x; t) + v(x; t);
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