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�áâ ®¢«¥  áå®¤¨¬®áâì ¬¥â®¤  �®â¥ á® áª®à®áâìî O(�2) ¤«ï ¤®áâ â®ç® £« ¤ª¨å à¥-

è¥¨© ¯¥à¢®©  ç «ì® ªà ¥¢®© § ¤ ç¨ ¤«ï ãà ¢¥¨ï ä¨«ìâà æ¨¨ ¢ âà¥é¨®¢ â®-

¯®à¨áâ®© áà¥¤¥.

� à ¡®â å [1] ¨ [2] áä®à¬ã«¨à®¢ ë ®á®¢ë¥ ¯®«®¦¥¨ï ¨ ãà ¢¥¨ï ¥-

áâ æ¨® à®© ä¨«ìâà æ¨¨ ¢ âà¥é¨®¢ â®-¯®à¨áâëå áà¥¤ å. � á«ãç ¥ ¨§®âà®¯-

®© áà¥¤ë ¨áá«¥¤®¢ ¨¥ â¥ç¥¨ï ®¤®à®¤®© á« ¡®á¦¨¬ ¥¬®© ¦¨¤ª®áâ¨ ¯à¨-

¢®¤¨â ª ¤¨ää¥à¥æ¨ «ì®¬ã ãà ¢¥¨î ¯á¥¢¤®¯ à ¡®«¨ç¥áª®£® â¨¯ 
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a2, � > 0 | ¯®áâ®ïë¥, § ¢¨áïé¨¥ ®â £¥®¬¥âà¨¨ ¯« áâ  ¨ á¢®©áâ¢ ä¨«ìâàãî-

é¥© ¦¨¤ª®áâ¨.

� ®¡« áâ¨ QT = 
� (0; T ), 
 � fx j 0 < x� < l�; � = 1; 2; 3g ¤«ï ãà ¢¥¨ï
(1) à áá¬®âà¨¬ § ¤ çã

U j@! = 0; U(x; 0) = '(x): (2)

1. �¯à¨®à ï ®æ¥ª . �ãáâì áãé¥áâ¢ã¥â à¥£ã«ïà®¥ à¥è¥¨¥ § ¤ ç¨

(1){(2). � ç «  ¯®«ãç¨¬ ¤«ï à¥è¥¨ï § ¤ ç¨  ¯à¨®àãî ®æ¥ªã ¢ ¤¨ää¥-

à¥æ¨ «ì®© ä®à¬¥. �«ï íâ®£® ã¬®¦¨¬ ãà ¢¥¨¥ (1) áª «ïà®   U .
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�à¥®¡à §ã¥¬ á ãç¥â®¬ £à ¨çëå ãá«®¢¨© (2) ª ¦¤®¥ á« £ ¥¬®¥ ¢ëà ¦¥¨ï (3)
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£¤¥ " > 0 | ¯à®¨§¢®«ì ï ¯®áâ®ï ï.

�®¤áâ ¢«ïï ¯®«ãç¥ë¥ ¢ëà ¦¥¨ï ¢ â®¦¤¥áâ¢® (3), ¯®«ãç ¥¬
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�à®¨â¥£à¨àã¥¬ ¯®á«¥¤¥¥ ¢ëà ¦¥¨¥ ¯® � ®â 0 ¤® t. �®£¤  ¯®«ãç¨¬
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d� , � | ¯®«®¦¨â¥«ì ï ¯®áâ®ï ï.

�§  ¯à¨®à®© ®æ¥ª¨ (5) á«¥¤ã¥â ¥¤¨áâ¢¥®áâì à¥è¥¨ï § ¤ ç¨ (1){(2).

2. �¥â®¤ �®â¥. �à ¢¥¨¥ (1) § ¬¥¨¬ ¤¨ää¥à¥æ¨ «ì®-à §®áâë¬

y�t = a2(��y + (1� �)��y) + ��y�t + f(x; t); (6)

£¤¥ y�t = (y � �y)=�; y = yj = y(x; tj); �y = yj�1 � � | è £ á¥âª¨ ¯® ¢à¥¬¥¨, � |

ç¨á«®¢®© ¯ à ¬¥âà.

� ¤ «ì¥©è¥¬ ¡ã¤¥¬ à áá¬ âà¨¢ âì â®«ìª® á«ãç © � = 1
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� ãà ¢¥¨î (6) ¯à¨¬¥¨¬ ¤®¯®«¨â¥«ìë¥ ãá«®¢¨ï
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�«ï ¤®ª § â¥«ìáâ¢  áå®¤¨¬®áâ¨ ¬¥â®¤  �®â¥, ¯®«ãç¨¬  ¯à¨®àãî ®æ¥ªã ¤«ï

à¥è¥¨ï § ¤ ç¨ (6), (7).

�¬®¦¨¬ ãà ¢¥¨¥ (6) áª «ïà®   y�t

(y�t; y�t)� 0:5a2(�(y + �y); y�t)� �(�y�t; y�t) = (f; y�t): (8)

�à¥®¡à §ã¥¬ ª ¦¤®¥ á« £ ¥¬®¥ (8) á ãç¥â®¬ £à ¨çëå ãá«®¢¨© (7)
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�¡®§ ç¨¬ ç¥à¥§ z = y�u ¨ ¯®¤áâ ¢¨¬ y = z+u ¢ ãà ¢¥¨¥ (6), â®£¤   ©¤¥¬

zt = 0:5a2�(z + �z) + ��z�t +  ;

z0 = zN = 0;

z(x; 0) = 0;

(13)

£¤¥  = 0:5a2�(U + �U) + ��U�t + f � �U�t = O(�2): �à¨¬¥ïï ®æ¥ªã (12) ª

§ ¤ ç¥ (1){(2)¤«ï ¯®£à¥è®áâ¨ (13) ¯®«ãç¨¬, çâ® ¢ ª« áá¥ ¤®áâ â®ç® £« ¤ª¨å

à¥è¥¨© ¨áå®¤®© § ¤ ç¨ (1){(2) ¬¥â®¤ �®â¥ áå®¤¨âáï á® áª®à®áâìî O(�2).
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