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� áâ âì¥ à áá¬ âà¨¢ ¥âáï ­¥«®ª «ì­ ï § ¤ ç  ¤«ï ­ £àã¦¥­­®£® ãà ¢­¥­¨ï ¯ à ¡®«¨ç¥áª®£® â¨-

¯  ¨ ãáâ ­®¢«¥­  ¥¤¨­áâ¢¥­­®áâì ¥¥ à¥è¥­¨ï. �«ï íâ®© § ¤ ç¨ ¯®áâà®¥­  áå¥¬  �®âí. �®«ãç¥­ 

 ¯à¨®à­ ï ®æ¥­ª  ¤«ï à¥è¥­¨ï ¨áå®¤­®© § ¤ ç¨ ¬¥â®¤®¬ �®âí, ¨§ ª®â®à®© á«¥¤ã¥â áå®¤¨¬®áâì

¬¥â®¤  �®âí. �®áâà®¥­  à §­®áâ­ ï áå¥¬ .

1. �¯à¨®à­ ï ®æ¥­ª 

� ®¡« áâ¨ D = f(x; t) : 0 < x < `; 0 < t < Tg à áá¬®âà¨¬ § ¤ çã
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(1:2)

u(x; 0) = u0(x); (1:3)

£¤¥ �k | ¯®áâ®ï­­ë¥ ç¨á« , k(x; t) > C1 > 0, 0 < �1 < �2 < : : : < �m < ` | ä¨ªá¨-

à®¢ ­­ë¥ â®çª¨ ¨­â¥à¢ «  (0; `). � ¤ ç¨ â¨¯  (1.1){(1.3) ¢áâà¥ç îâáï ¯à¨ ¨§ãç¥­¨¨

¯¥à¥­®á  ¯à¨¬¥á¨ ¢¤®«ì àãá«  à¥ª [1]. �à¥¤¯®«®¦¨¬, çâ® § ¤ ç  (1.1){(1.3) ¨¬¥¥â

à¥£ã«ïà­®¥ à¥è¥­¨¥. �®£¤ , ã¬­®¦ ï ãà ¢­¥­¨¥ (1.1) áª «ïà­® ­  u, ¯®«ãç¨¬
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�æ¥­¨¬ ®â¤¥«ì­® ç«¥­ë, ¢å®¤ïé¨¥ ¢ â®¦¤¥áâ¢® (1.4). �ç¥¢¨¤­®, çâ®
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�«ï ®æ¥­ª¨ âà¥âì¥£® ç«¥­  ¨á¯®«ì§ã¥¬ ¨§¢¥áâ­ãî «¥¬¬ã:
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� ãç¥â®¬ íâ¨å ®æ¥­®ª (1.4) § ¯¨è¥¬ ¢ ¢¨¤¥
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£¤¥ C2 = maxfj�1j; j�2jg. �à®¨­â¥£à¨àã¥¬ ­¥à ¢¥­áâ¢® (1.5) ¯® � ®â 0 ¤® t
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�§ ®æ¥­ª¨ (1.8) á«¥¤ã¥â ¥¤¨­áâ¢¥­­®áâì à¥è¥­¨ï à áá¬ âà¨¢ ¥¬®© § ¤ ç¨ (1.1){(1.3).

2. �¥â®¤ �®âí

� ¤ ç¥ (1.1){(1.3) ¯®áâ ¢¨¬ ¢ á®®â¢¥âáâ¢¨¥ áå¥¬ã �®âí:
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(2:2)

y(x; 0) = u0(x); k(x; t) > c1 > 0; (2:3)

£¤¥ y�t = (y � �y)=� , y = yj , �y = yj�1, � = T=j0 | è £ á¥âª¨ ¯® ¢à¥¬¥­¨.
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�à¥®¡à §ã¥¬ á« £ ¥¬ë¥, ¢å®¤ïé¨¥ ¢ â®¦¤¥áâ¢® (2.4)
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£¤¥ v1, v2 | ­¥ª®â®àë¥ ¯®«®¦¨â¥«ì­ë¥ ¯®áâ®ï­­ë¥.

�ã¬¬¨àãï (2.5) ¯® j0 ®â 1 ¤® j, ¯®«ãç ¥¬
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�§ ®æ¥­ª¨ (2.6) á ¯®¬®éìî «¥¬¬ë 4 ¨§ [3, £«. 3, x 1] ¯à¨ ¬ «®¬ � , ­ å®¤¨¬
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£¤¥ M > 0 | ¯®áâ®ï­­ ï, ­¥ § ¢¨áïé ï ®â � . �§ (2.7) ¢ë¢®¤¨âáï ®¡ëç­ë¬ ®¡à §®¬

áå®¤¨¬®áâì ¬¥â®¤  �®âí á® áª®à®áâìî O(�).
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3. � §­®áâ­ë¥ áå¥¬ë

¤«ï ­ £àã¦¥­­ëå ãà ¢­¥­¨© ¯ à ¡®«¨ç¥áª®£® â¨¯ 

� § ¬ª­ãâ®© ®¡« áâ¨ �D ¢¢¥¤¥¬ á¥âªã �!h� = �!h � !� ; �!h = xi = ih : i = 0; 1; : : : ; N;

!� = tj = j� : j = 0; 1; : : : ; j0: �¨ää¥à¥­æ¨ «ì­®© § ¤ ç¥ (1.1){(1.3) áâ ¢¨¬ ¢ á®®â¢¥â-

áâ¢¨¥ à §­®áâ­ãî áå¥¬ã

yt = �y(�) + �; y(�) = �by + (1� �)y; by = yj+1; (3:1)
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2
); x 2 !h;

'+ = ��2(t)

0:5h
+ fN(�t); x = `;

y(x; 0) = u0(x); x 2 !h;

ai(�t) = ki�1=2(�t); �t = tj+1=2;

��1 =
�1

0; 5h
+ d0; ��2 =

�2

0; 5h
+ dN ;

~ =

� h
2
; i = 0; i = N;

h; i = 1; 2; : : : ; N � 1:

�ã¤¥¬ áç¨â âì, çâ® è £ á¥âª¨ ¯® ¯à®áâà ­áâ¢¥­­®© ª®®à¤¨­ â¥ h ¡®«ìè¥ ¯®«®¢¨­ë

¤«¨­ë ­ ¨¬¥­ìè¥£® ¨§ á¥£¬¥­â®¢ [0; �1]; [�1; �2]; : : : ; [�m; 1] (á¬. [4]).

�«ï áå¥¬ë (3.1) ¢¥à­  ®æ¥­ª 
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�¥âàã¤­® ¯®«ãç¨âì ®æ¥­ªã ¤«ï ¯®£à¥è­®áâ¨  ¯¯à®ªá¨¬ æ¨¨. �«ï íâ®£® ®¡®§­ -

ç¨¬ z := y � u. �®£¤  § ¤ ç  ¤«ï ¯®£à¥è­®áâ¨ ¡ã¤¥â ¢ë£«ï¤¥âì â ª

zt = ��z(�) +  ;  = O(h2 + ��); � = 1 ¯à¨ � 6=
1

2
; � = 2 ¯à¨ � =

1

2
: (3:3)

�«ï ¤®ª § â¥«ìáâ¢  áå¥¬ë ¯à¨¬¥­¨¬ ®æ¥­ªã (3.2) ª § ¤ ç¥ ¤«ï ¯®£à¥è­®áâ¨ (3.3). �

à¥§ã«ìâ â¥ ¯®«ãç¨¬ ®æ¥­ªã, ¨§ ª®â®à®© ¨ á«¥¤ã¥â áå®¤¨¬®áâì áå¥¬ë:
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