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à | ¯®«ã¯à®áâà ­áâ¢® xà > 0 p-¬¥à­®£® ¥¢ª«¨¤®¢  ¯à®áâà ­áâ¢  Eà â®ç¥ª x =

(x0; xp), x0 = (x1; x2; : : : ; xp�1),   R
+
p+1 | ¯®«ã¯à®áâà ­áâ¢® t > 0  à¨ä¬¥â¨ç¥áª®£® ¯à®áâà ­áâ¢ 

Rp+1 â®ç¥ª (x; t); R++
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à � [0;1). �¡®§­ ç¨¬ ç¥à¥§ Q+
R = fx21 + x22 + � � � + x2p < R2, xp > 0g

¯®«ãè à, ª®â®àë© ®£à ­¨ç¥­ ¯®«ãáä¥à®© S+
R = fx21 + x22 + � � � + x2p = R2, xp > 0g ¨ ç áâìî

KR = fx21 + x22 + � � � + x2p�1 � R2g £¨¯¥à¯«®áª®áâ¨ xp = 0,   ç¥à¥§ T+
R | ®¡« áâì fx 2 Q+

R,

0 < t <1g ¢ R++
p+1,

gT+
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S
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R.
� áá¬®âà¨¬ £¨¯¥à¡®«¨ç¥áª®¥ ãà ¢­¥­¨¥ á ®¯¥à â®à®¬ �¥áá¥«ï
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@xp
| ®¯¥à â®à �¥áá¥«ï, k | «î¡®¥ ¯®«®¦¨â¥«ì­®¥ ç¨á«®.

� à ¡®â¥ ¤®ª §ë¢ ¥âáï áãé¥áâ¢®¢ ­¨¥ ¥¤¨­áâ¢¥­­®£® à¥è¥­¨ï ®¤­®© á¬¥è ­­®© § ¤ ç¨ ¤«ï
ãà ¢­¥­¨ï (1).

1. �®áâ ­®¢ª  á¬¥è ­­®© § ¤ ç¨. �¥®à¥¬  ¥¤¨­áâ¢¥­­®áâ¨. � áá¬®âà¨¬ á¬¥è ­­ãî § -
¤ çã: ­ ©â¨ ç¥â­®¥ ¯® xp à¥è¥­¨¥ ãà ¢­¥­¨ï (1) ¢ ®¡« áâ¨ T+
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�¥®à¥¬  1. �¬¥è ­­ ï § ¤ ç  (1){(3) ­¥ ¬®¦¥â ¨¬¥âì ¡®«¥¥ ®¤­®£® à¥è¥­¨ï.

�®ª § â¥«ìáâ¢® «¥£ª® ¯à®¢¥áâ¨ ¬¥â®¤®¬ ®â ¯à®â¨¢­®£®.

2. �¥è¥­¨¥ á¬¥è ­­®© § ¤ ç¨ ¤«ï ®¤­®à®¤­®£® B-£¨¯¥à¡®«¨ç¥áª®£® ãà ¢­¥­¨ï ¬¥â®¤®¬ �ã-

àì¥. � áá¬®âà¨¬ § ¤ çã ®¡ ®âëáª ­¨¨ ç¥â­®£® ¯® xp à¥è¥­¨ï u(x; t) ãà ¢­¥­¨ï
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�¥®à¥¬  2. �á«¨ äã­ªæ¨ï '(x) ¤¢ ¦¤ë ­¥¯à¥àë¢­® ¤¨ää¥à¥­æ¨àã¥¬ , ¨¬¥¥â ªãá®ç­®-

­¥¯à¥àë¢­ãî âà¥âìî ¯à®¨§¢®¤­ãî ¨ ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬
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2 #kpd# d�; (7)

£¤¥ Y k
m;s(�) | ¢¥á®¢ ï áä¥à¨ç¥áª ï äã­ªæ¨ï, J�m(�) | äã­ªæ¨ï �¥áá¥«ï ¯¥à¢®£® à®¤  ¯®àï¤ª 
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�¥è¥­¨¥ ãà ¢­¥­¨ï (4) ¡ã¤¥¬ ¨áª âì ¢ ¢¨¤¥ ¯à®¨§¢¥¤¥­¨ï
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� ¢¥­áâ¢® (9) ¢®§¬®¦­® «¨èì â®£¤ , ª®£¤  ¥£® «¥¢ ï ¨ ¯à ¢ ï ç áâ¨ à ¢­ë ¯®áâ®ï­­®©. �¡®§­ -
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�¥è¥­¨¥ ãà ¢­¥­¨ï (12), ã¤®¢«¥â¢®àïîé¥¥ £à ­¨ç­®¬ã ãá«®¢¨î (13), ¨¬¥¥â ¢¨¤
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2 �kp d� dr: (16)

�®¤áâ ¢«ïï (15) ¨ (16) ¢ (14), ¯®«ãç ¥¬ à¥è¥­¨¥ § ¤ ç¨ (4){(6) ¢ ¢¨¤¥ (7).
�¥âàã¤­® ¤®ª § âì, çâ® äã­ªæ¨ï u(x; t), ®¯à¥¤¥«ï¥¬ ï àï¤®¬ (7), ï¢«ï¥âáï à¥è¥­¨¥¬ § ¤ ç¨

(4){(6), ¥á«¨ àï¤ (7) ¨ àï¤ë, ¯®«ãç¥­­ë¥ ¨§ ­¥£® ¯®ç«¥­­ë¬ ¤¨ää¥à¥­æ¨à®¢ ­¨¥¬ ¯® xj (j =
1; : : : ; p) ¨ t ¤® ¢â®à®£® ¯®àï¤ª  ¢ª«îç¨â¥«ì­®, à ¢­®¬¥à­® áå®¤ïâáï. �®¦­® ¯®ª § âì, çâ® â ª ï
áå®¤¨¬®áâì àï¤®¢ ¡ã¤¥â ®¡¥á¯¥ç¥­ , ¥á«¨ ¢ë¯®«­¥­ë ãá«®¢¨ï â¥®à¥¬ë 2.

3. � áãé¥áâ¢®¢ ­¨¨ à¥è¥­¨ï á¬¥è ­­®© § ¤ ç¨ ¤«ï ­¥®¤­®à®¤­®£® B-£¨¯¥à¡®«¨ç¥áª®£® ãà ¢-

­¥­¨ï. � áá¬®âà¨¬ § ¤ çã ®¡ ®âëáª ­¨¨ ç¥â­®£® ¯® xp à¥è¥­¨ï u(x; t) ãà ¢­¥­¨ï (1) ¢ ®¡« áâ¨
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2 #kp d# d� d�: (19)

�¥¯®áà¥¤áâ¢¥­­®© ¯®¤áâ ­®¢ª®© ¬®¦­® ã¡¥¤¨âìáï, çâ® äã­ªæ¨ï u(x; t), ®¯à¥¤¥«ï¥¬ ï àï¤®¬
(19), ï¢«ï¥âáï à¥è¥­¨¥¬ § ¤ ç¨ (1), (17), (18), ¥á«¨ àï¤ (19) ¨ àï¤ë, ¯®«ãç¥­­ë¥ ¨§ ­¥£® ¤¢ ¦¤ë
¯®ç«¥­­ë¬ ¤¨ää¥à¥­æ¨à®¢ ­¨¥¬ ¯® t ¨ xj (j = 1; : : : ; p) à ¢­®¬¥à­® áå®¤ïâáï. �®¦­® ¯®ª § âì,
çâ® â ª ï áå®¤¨¬®áâì àï¤®¢ ¡ã¤¥â ®¡¥á¯¥ç¥­ , ¥á«¨ ¢ë¯®«­¥­ë ãá«®¢¨ï â¥®à¥¬ë 3.
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