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� ¤ ­­®© à ¡®â¥ à áá¬ âà¨¢ ¥âáï ¨§®âà®¯­ ï â®­ª ï ¨«¨ ¯®«®£ ï ®¡®«®çª  ¯®áâ®ï­­®© â®«-
é¨­ë 2h ¢ âà¥å¬¥à­®¬ ¥¢ª«¨¤®¢®¬ ¯à®áâà ­áâ¢¥ R3. �¡®«®çª  ¨¬¥¥â áà¥¤¨­­ãî ¯®¢¥àå­®áâì S,
ã¤®¢«¥â¢®àïîéãî ­¥®¡å®¤¨¬ë¬ âà¥¡®¢ ­¨ï¬ £« ¤ª®áâ¨, ªãá®ç­®-£« ¤ª¨© ª®­âãà íâ®© ¯®¢¥àå-
­®áâ¨ � ¨ ¡®ª®¢ãî ¯®¢¥àå­®áâì �, ®¡à §®¢ ­­ãî ¤¢¨¦¥­¨¥¬ ­®à¬ «¨ m ª ¯®¢¥àå­®áâ¨ S ¢¤®«ì
ª®­âãà  �. � à ¡®â¥ [1] ¤«ï â ª®© ®¡®«®çª¨ ¯®«ãç¥­  ª®­¥ç­ ï á¨áâ¥¬  ãà ¢­¥­¨© à ¢­®¢¥á¨ï
¢ ¢¥ªâ®à­®© ä®à¬¥ ¢ ªà¨¢®«¨­¥©­®© ­®à¬ «ì­®© á¨áâ¥¬¥ ª®®à¤¨­ â, á¢ï§ ­­®© á ¥¥ áà¥¤¨­-
­®© ¯®¢¥àå­®áâìî. �«¥¤ãï ®¡®§­ ç¥­¨ï¬ íâ®© à ¡®âë, ¯à¥¤áâ ¢¨¬ ª®­¥ç­ãî á¨áâ¥¬ã ãà ¢­¥­¨©
à ¢­®¢¥á¨ï ¢ ¢¨¤¥
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�¥¦ ­¤à  k-£® ¯®àï¤ª , z 2 [�h; h] | ¯®¯¥à¥ç­ ï ª®®à¤¨­ â  ­®à¬ «ì­®© á¨áâ¥¬ë ª®®à¤¨­ â,
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(x1; x2 | ªà¨¢®«¨­¥©­ë¥ ª®®à¤¨­ âë), a | ®¯à¥¤¥«¨â¥«ì ¬¥âà¨ç¥áª®£® â¥­§®à  áà¥-

¤¨­­®© ¯®¢¥àå­®áâ¨. � á¨áâ¥¬¥ ãà ¢­¥­¨© (1) ¨ ¢ ¯®á«¥¤ãîé¨å ä®à¬ã« å £à¥ç¥áª¨¥ ¨­¤¥ªáë
¯à®¡¥£ îâ §­ ç¥­¨ï 1, 2, « â¨­áª¨¥ ¨­¤¥ªáë | 1, 2, 3, ¯® ¯®¢â®àïîé¨¬áï ¨­¤¥ªá ¬ ¯à®¢®¤¨âáï
áã¬¬¨à®¢ ­¨¥ (¨áª«îç¥­¨¥¬ ï¢«ï¥âáï ¨­¤¥ªá, ®¯à¥¤¥«ïîé¨© ¯®àï¤ª®¢ë© ­®¬¥à ¢ à §«®¦¥­¨¨
¢¥ªâ®à-äã­ªæ¨¨ ¯® ¯®«¨­®¬ ¬ �¥¦ ­¤à ).

� à ¬ª å (N + 1)-¬®¬¥­â­®£® ¯à¨¡«¨¦¥­¨ï ¢¥ªâ®à ¯¥à¥¬¥é¥­¨© ¤«ï í«¥¬¥­â®¢ ®¡®«®çª¨
®¯à¥¤¥«ï¥âáï ä®à¬ã«®© [1]
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P(k)i = �(rm;Dm;xw
(k))ri + �(ri;Dm;xw

(k))rm + �aim(Dm;xw
(k); rj)rj ; (2)
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(w(k+1) +w(k+3) + � � � ); m = 3;

rj ; r
i | ¢¥ªâ®àë ®á­®¢­®£® ¨ ¢§ ¨¬­®£® ¡ §¨á®¢ áà¥¤¨­­®© ¯®¢¥àå­®áâ¨ ®¡®«®çª¨, �; � | ¯ à -

¬¥âàë � ¬¥, aim | ª®­âà ¢ à¨ ­â­ë¥ ª®¬¯®­¥­âë ¬¥âà¨ç¥áª®£® â¥­§®à .
�«ï ¯®áâà®¥­¨ï ¨­â¥£à «ì­®© ä®à¬ë à¥è¥­¨ï á¨áâ¥¬ë (1) ¢®á¯®«ì§ã¥¬áï ãà ¢­¥­¨¥¬, ª®-

â®à®¬ã ã¤®¢«¥â¢®àïîâ ¬®¬¥­âë â¥­§®à  ¯¥à¥¬¥é¥­¨© �¥«ì¢¨­  ([2], c. 43) Up
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£¤¥ �(rx � r�) | ¤¥«ìâ -äã­ªæ¨ï �¨à ª , ei | ¥¤¨­¨ç­ë© ¢¥ªâ®à ¤¥ª àâ®¢®© á¨áâ¥¬ë ª®®à¤¨-
­ â, ®¯à¥¤¥«ïîé¨© ­ ¯à ¢«¥­¨¥ ¤¥©áâ¢¨ï á®áà¥¤®â®ç¥­­®© á¨«ë ¢ ¡¥áª®­¥ç­®© ã¯àã£®© áà¥¤¥
¨ ¯à¨«®¦¥­­ë© ¢ â®çª¥ á à ¤¨ãá-¢¥ªâ®à®¬ �, T(�)3
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�¨áâ¥¬  ãà ¢­¥­¨© (3) ¯®«ãç¥­  á ãç¥â®¬ ¯à¥¤¯®«®¦¥­¨ï, çâ® ¤«ï â®­ª¨å ¨«¨ ¯®«®£¨å ®¡®-
«®ç¥ª á ¯®£à¥è­®áâìî zb�� ¯® áà ¢­¥­¨î á ��� = (r� ; r�) (b�� | á¬¥è ­­ë¥ ª®¬¯®­¥­âë ¢â®à®£®
¬¥âà¨ç¥áª®£® â¥­§®à  áà¥¤¨­­®© ¯®¢¥àå­®áâ¨ ®¡®«®çª¨) ¢¥ªâ®àë ¡ §¨á  ¨ ®¯à¥¤¥«¨â¥«ì ¬¥âà¨-
ç¥áª®£® â¥­§®à  í«¥¬¥­â®¢ ®¡®«®çª¨ ¬®¦­® § ¬¥­¨âì ­  á®®â¢¥âáâ¢ãîé¨¥ ¢¥«¨ç¨­ë áà¥¤¨­­®©
¯®¢¥àå­®áâ¨. � ª«îç¥­¨¥¬ ¨­¤¥ªá  i ¢ ªàã£«ë¥ áª®¡ª¨ ¯®¤ç¥àª¨¢ ¥âáï, çâ® ¢¥ªâ®à �¥«ì¢¨­ 
U(i) á®®â¢¥âáâ¢ã¥â ¥¤¨­¨ç­®© á¨«¥ ei ¢ ¤¥ª àâ®¢®© á¨áâ¥¬¥ ª®®à¤¨­ â,   ãà ¢­¥­¨¥ ¤«ï íâ®£®
¢¥ªâ®à  § ¯¨áë¢ ¥âáï ¢ ªà¨¢®«¨­¥©­®© á¨áâ¥¬¥ ª®®à¤¨­ â.

�à¥¤¯®«®¦¨¬, çâ® ¢¥ªâ®à uN ï¢«ï¥âáï à¥è¥­¨¥¬ á¨áâ¥¬ë (1). �®£¤  ¨­â¥£à «
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�ã¬¬ã áª «ïà­ëå ¯à®¨§¢¥¤¥­¨© ¢® ¢â®à®¬ ¨­â¥£à «¥ ¯à ¢®© ç áâ¨ (6) á ãç¥â®¬ (2) ¨ (4)
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�®ª ¦¥¬, çâ® ¢¥ªâ®à ¯¥à¥¬¥é¥­¨© uN ; ã¤®¢«¥â¢®àïîé¨© á¨áâ¥¬¥ á®®â­®è¥­¨© (9), ï¢«ï¥âáï
à¥è¥­¨¥¬ á¨áâ¥¬ë (1). �«ï íâ®£® ¯®¤¥©áâ¢ã¥¬ ­  ®¡¥ ç áâ¨ íâ¨å á®®â­®è¥­¨© ®¯¥à â®à®¬
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¯®á«¥ ¤¥©áâ¢¨ï ®¯¥à â®à  L(N)
� ­  ¨­â¥£à «ì­®¥ ¯à¥¤áâ ¢«¥­¨¥ ¢¥ªâ®à  uN ; ¨§ (10) ¨ (11) ¨¬¥¥¬
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�§ ¯®á«¥¤­¥£® à ¢¥­áâ¢  ¢ á¨«ã ­¥§ ¢¨á¨¬®áâ¨ ¯®«¨­®¬®¢ �¥¦ ­¤à  á«¥¤ã¥â (1).
� ª¨¬ ®¡à §®¬, ¤®ª § ­ 

�¥®à¥¬ . �«ï â®£® çâ®¡ë ¢¥ªâ®à uN ï¢«ï«áï à¥è¥­¨¥¬ á¨áâ¥¬ë (1), ­¥®¡å®¤¨¬® ¨ ¤®áâ -
â®ç­®, çâ®¡ë íâ®â ¢¥ªâ®à ã¤®¢«¥â¢®àï« á¨áâ¥¬¥ á®®â­®è¥­¨© (9).

�«¥¤ã¥â ®â¬¥â¨âì, çâ® á¨áâ¥¬  á®®â­®è¥­¨© (9) ¬®¦¥â ¡ëâì ¨á¯®«ì§®¢ ­  ¯à¨ ¯®áâà®¥­¨¨
£à ­¨ç­ëå ¨­â¥£à «ì­ëå ãà ¢­¥­¨© ¤«ï ¢ëç¨á«¥­¨ï ¯ à ¬¥âà®¢ ­ ¯àï¦¥­­®-¤¥ä®à¬¨à®¢ ­­®£®
á®áâ®ï­¨ï í«¥¬¥­â®¢ ®¡®«®çª¨. � ª ç¥áâ¢¥ á¯®á®¡  ¯®«ãç¥­¨ï íâ¨å ãà ¢­¥­¨© ¬®¦­® ¯à¥¤«®-
¦¨âì à §«®¦¥­¨¥ (9) ¯® ¯®«¨­®¬ ¬ �¥¦ ­¤à  ®â ¯®¯¥à¥ç­®© ª®®à¤¨­ âë ®¡®«®çª¨ �. �à¨ íâ®¬
¯®«ãç ¥âáï á¨áâ¥¬  N +1 ¢¥ªâ®à­ëå ¨­â¥£à «ì­ëå ãà ¢­¥­¨© ®â­®á¨â¥«ì­® N +1 ­¥¨§¢¥áâ­ëå
¬®¬¥­â®¢ ¢¥ªâ®à  ¯¥à¥¬¥é¥­¨© ­  áà¥¤¨­­®© ¯®¢¥àå­®áâ¨ ¨«¨ ¢¥ªâ®à  ­ ¯àï¦¥­¨© ­  ª®­âãà¥
®¡®«®çª¨.
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