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+ iZ� ustn ��ust + ustnn ��ustn + rk Z� N stknn ust �Nkstnustn :�®áª®«ìªã äã­ªæ¨¨ fst(x) ¨ f stn (x) à áá¬ âà¨¢ -«¨áì ª ª ­¥§ ¢¨á¨¬ë¥, ç¨á«® ¢®§¬®¦­ëå á®áâ®ï­¨©¯®«ï ®ª § «®áì ã¤¢®¥­­ë¬ [2]. �§-§  ¢¢¥¤¥­¨ï ¢ à -¡®â¥ [1] ¤®¯®«­¨â¥«ì­®£® ãá«®¢¨ï (3), á¢ï§ë¢ îé¥£®ust(x0) ¨ ustn (x0) , ç¨á«® ­¥§ ¢¨á¨¬ëå ¯¥à¥¬¥­­ëå(¬¨­ãá £àã¯¯®¢ë¥ ¯¥à¥¬¥­­ë¥) áâ «® (2 �1 � r) .�«ï â®£® çâ®¡ë ¯®«ãç¨âì (1 � r) , ­ã¦­® ¥é¥ rãá«®¢¨©. � ¯®¬­¨¬, çâ® r | ç¨á«® ¯ à ¬¥âà®¢£àã¯¯ë.�«ï íâ®£® ¯à¥¤áâ ¢¨¬ ust(x0) ¢ ¢¨¤¥:ust(x0) = wst(x0) +Nast(x0)ra;ustn (x0) = wstn (x0) +N stan (x0)ra: (1)�ëà ¦¥­¨ï ¯à¥¤áâ ¢«ïîâ äã­ªæ¨¨ ust(x0) ,ustn (x0) ¢ â¥à¬¨­ å ­¥§ ¢¨á¨¬ëå ¯¥à¥¬¥­­ëå ra ¨­®¢ëå äã­ªæ¨© wst(x0) , wstn (x0) . �â® ¢®§¬®¦­®,ª®£¤  (wst(x0); wstn (x0)) á¢ï§ ­ë r «¨­¥©­ë¬¨ ãà ¢-­¥­¨ï¬¨. �á«¨ Na(x0) ¡ã¤ãâ ¢ë¡à ­ë â ª, çâ®¡ë6 ���, ä¨§¨ª ,  áâà®­®¬¨ï, ò6



12 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2003. ò6¢ë¯®«­ï«¨áì à ¢¥­áâ¢ !(N sta; N stb) = 0;â®£¤  ãà ¢­¥­¨ï (1) ¬®£ãâ ¡ëâì áä®à¬ã«¨à®¢ ­ë ¢¢¨¤¥ ãà ¢­¥­¨© ¤«ï wst(x0) , wst(x0) :!(N sta; wst) = 0; !(Msta; wst) = 0:� â¥à¬¨­ å ­®¢ëå ¯¥à¥¬¥­­ëå ®¯¥à â®àë Q̂ , P̂¨¬¥îâ ¢¨¤:Q̂st(x0) = �Qst(x0)+qst(x0); P̂ st(x0) = �P st(x0)+pst(x0);£¤¥ �Qst(x0) = 1p2 �wst(x0) + i ��wstn (x0)� ;�P st(x0) = 1p2 �wstn (x0)� i ��wst(x0)� ;q̈st(x0) = ip2 �ra�ustn (x0) @@ra ; pst(x0) = �ip2 �ra�ust(x0) @@ra :�¥®¡å®¤¨¬ ï à¥¤ãªæ¨ï ç¨á«  á®áâ®ï­¨© ¬®¦¥â¡ëâì ¯à®¢¥¤¥­  á«¥¤ãîé¨¬ ®¡à §®¬: ¯à¥¤¯®«®¦¨¬,çâ® á®áâ®ï­¨¥ ¯®«ï ®¯à¥¤¥«ï¥âáï äã­ªæ¨®­ « ¬¨wst(x0) ¨ wn(x0) , ­  ª®â®àëå �Q(x0) ¨ �P (x0) á¢®¤ïâáïª ¢ëà ¦¥­¨ï¬:�Q(x0)�! 1p2wst(x0); �P (x0)�! i 1p2 ��wst(x0) :(�®«®¬®àä­®¥ ¯à¥¤áâ ¢«¥­¨¥ ¢ ¨§®¬®àä­®¬ ¯à®-áâà ­áâ¢¥, ­ âï­ãâ®¬ ­  z ¨ z� ; á¬. [2].)�¥à¥¬¥­­ë¥ ra ä¨§¨ç¥áª®£® á¬ëá«  ­¥ ¨¬¥îâ.�­¨ ¯®ï¢¨«¨áì ª ª ®áâ â®ª à¥¤ãªæ¨¨ ç¨á«  á®áâ®ï-­¨© ¢ â¥à¬¨­ å ¯¥à¥¬¥­­ëå �®£®«î¡®¢ . � ¤ «ì­¥©-è¥¬ ¬ë ¯®ª ¦¥¬, çâ® ¢ë¤¥«¥­¨¥ íâ¨å ¯¥à¥¬¥­­ëåá¢ï§ ­® á® áâàãªâãà®© ¤¥©áâ¢¨ï ¢® ¢â®à®¬ ¯®àï¤ª¥,â. ¥. ï¢«ï¥âáï ¤¨­ ¬¨ç¥áª¨¬.�«ï ­ £«ï¤­®áâ¨ ­¨¦¥ ¯à¨¢®¤¨âáï ¯à¨¬¥à à¥¤ãª-æ¨¨ ¯¥à¥¬¥­­ëå ¯®«ï ¤«ï á«ãç ï £àã¯¯ë âà ­á«ï-æ¨©, çâ®, ®¤­ ª®, ­¥ ®£à ­¨ç¨¢ ¥â ®¡é­®áâ¨ ¬¥â®¤ .2. �àã¯¯  âà ­á«ïæ¨©�ãáâì £àã¯¯®© á¨¬¬¥âà¨¨ ï¢«ï¥âáï £àã¯¯  ¯à®-áâà ­áâ¢¥­­®-¢à¥¬¥­­ëå âà ­á«ïæ¨©x0� = x� � ��; ��x0�� = ���:� ª ¨ ¢ ®¡é¥¬ á«ãç ¥, ãà ¢­¥­¨ï �©­èâ¥©­  ï¢«ï-îâáï ­¥®¡å®¤¨¬ë¬ ãá«®¢¨¥¬ ¯à¨¬¥­¨¬®áâ¨ â¥®à¨¨¢®§¬ãé¥­¨©. � ¬¨«ìâ®­¨ ­ ¢® ¢â®à®¬ ¯®àï¤ª¥ â¥®-à¨¨ ¢®§¬ãé¥­¨© ¨¬¥¥â ¢¨¤:H2 =�inp @@�p + Z� aH2(P̂ ; Q̂) ++Z� ustn ��ust + ustnn ��ustn + rk Z� N stknn ust �Nkstnustn ;

£¤¥H2(P̂ ; Q̂) = 1pF ��2F stn Fst + 12Fn� P̂ stQ̂st ++ 12FnF stF stn Q̂stQ̂st�+ 1pF �P̂ stP̂st � 12 P̂ 2���pF ��RstQ̂stQ̂st� 12RstF stQ̂stQ̂st��� Q̂stRst(Q̂)� 12R(Q̂)F stQ̂st� :�¨¯¥à¯®¢¥àå­®áâì � ¯à¥¤¯®« £ ¥âáï ¯«®áª®© ¨§ ¤ ¥âáï âà¥¬ï ®àâ®£®­ «ì­ë¬¨ ­ ¯à ¢«ïîé¨¬¨¢¥ªâ®à ¬¨ ea ¨ ­®à¬ «ìî n :e�a eb� =��ab; ea�ea� = g�� ; ean= 0; n2 = 1:�«ï ¯à®áâ®âë ¬ë ¢ë¡¨à ¥¬ ¯®¢¥àå­®áâì t = 0 ¨,á«¥¤®¢ â¥«ì­®,@@n = n� @@x� ; @@n = @@t :�®®à¤¨­ âë x0� ­  ­¥© § ¤ îâáï ¯ à ¬¥âà ¬¨ �a :x0� = e�a�a; a= 1; 2; 3; �= 0; 1; 2; 3:� áá¬®âà¨¬ á«ãç ©, ª®£¤  Fst(x0) ­  � ã¤®¢«¥-â¢®àï¥â £à ­¨ç­®¬ã ãá«®¢¨îF stn (x0) = 0:�®£¤  M�st(x0) =� 1p2e�aFst�a(x0);M stn�(x0) = 1p2n�F stnn(x0):�á«®¢¨ï! �Nast;M stb �= �ab ; ! �Nast; N bst�= 0;¢ë¯®«­ïîâáï, ¥á«¨ N�(x0) ®¯à¥¤¥«¥­ë ä®à¬ã« ¬¨:N�st(x0) =An�Fstnn(x0); N�stn (x0) =Babe�aF st�b(x0);£¤¥ A=� p2R� F 2stnn(x0) ; Bab = p2R� F st�a(x0)Fst�b(x0) :�á«®¢¨ï, ª®â®àë¬ ¤®«¦­ë ã¤®¢«¥â¢®àïâì äã­ª-æ¨¨ wst(x0) , wstn (x0) , ¯®ª §ë¢ îâ, çâ® wst(x0) ¨wstn (x0) ¬®£ãâ ¡ëâì ¯®«ãç¥­ë ¨§ ­¥§ ¢¨á¨¬ëå äã­ª-æ¨© fst(x) ¨ f stn (x) ®¤­¨¬ ¨ â¥¬ ¦¥ á ¬®á®¯àï-¦¥­­ë¬ ¯à®¥ªâ¨à®¢ ­¨¥¬. �â® ¯®§¢®«ï¥â ¯¥à¥©â¨,­ ¯à¨¬¥à, ª ¯¥à¥¬¥­­ë¬ zst(x0) ¨ zst�(x0) [2] ¨á¢ï§ ­­ë¬ á ­¨¬¨ £®«®¬®àä­ë¬ ¯à¥¤áâ ¢«¥­¨¥¬.



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2003. ò6 133. �¯¥à â®àë à®¦¤¥­¨ï-ã­¨çâ®¦¥­¨ï�®á«¥ ¯à¥¤áâ ¢«¥­¨ï ª¢ ­â®¢®© ¤®¡ ¢ª¨ ¢ ä®à¬¥(1) £ ¬¨«ìâ®­¨ ­ ¢® ¢â®à®¬ ¯®àï¤ª¥ ¯® 1=g ¨¬¥¥â¢¨¤ H2 = in� @@�� +H21 +H22;£¤¥ H21 = Z� �� 12pF � ��wst ��wst � 12 �2�w2���pF �Rwst �Rst(w)�wst�++iZ� wstn ��wst +wstnn ��wstn ;H22 = Z� �� 12pF � �ra�ust �rb�ust � 12F st�ab �ra�u �rb�ust�++ pF4 �R �ra�ustn �Rst� �ra�ustn �� �ra�unst! @2@ra@rb++ra @@rb�iZ� N stann �rb�ust �Nastn �rb�ustn ��� rarb�Z� N stann N bst �N bstnN stan �;A= �ustn�ra Rst� �ra�un� :�¯¥à â®à H2 ¤¥©áâ¢ã¥â ¢ ¯à®áâà ­áâ¢¥ ¢¨¤ F [w;wn]F [r]; ¯à¨ íâ®¬ H21 ¤¥©áâ¢ã¥â ¢ ¯à®áâà ­áâ¢¥F [w;wn] ,   ®¯¥à â®à H22 | ¢ ¯à®áâà ­áâ¢¥ F [r]:�â¨ ¯à®áâà ­áâ¢  ®àâ®£®­ «ì­ë. �®¦­® ¯à¥¤áâ -¢¨âì wst(x) ¢ ¢¨¤¥ àï¤  (¯® ªà ©­¥© ¬¥à¥ ¢ ¯®àï¤ª¥O(t2)): wst(x) =Xm �stm(x)cm(t);��wst (x) =Xm �stm(x) ��cm(t) ;£¤¥ �stm(x) | ®àâ®­®à¬¨à®¢ ­­ë¥ äã­ªæ¨¨Z� �stm(x)�stn (x) = �mn:�­¨ ï¢«ïîâáï à¥è¥­¨¥¬ ãà ¢­¥­¨©�stm(x) = 2apF ��stm(x)� 12Fst�m(x)� ;!2m�stm(x) = apF �R�stm(x)�Rst(�m(x))� :�¯¥à â®àë à®¦¤¥­¨ï-ã­¨çâ®¦¥­¨ï ¬®£ãâ ¡ëâì ¯à¥¤-áâ ¢«¥­ë ª ª äã­ªæ¨¨:as =p
scs+ 12p
s @@cs ; ays =p
scs � 12p
s @@cs :

�ã­ªæ¨¨ wst(x0) , ¡ã¤ãç¨ § ¤ ­ë ¢ ¢¨¤¥ àï¤  ¯®�stm(x) , ã¤®¢«¥â¢®àïîâ ¢®«­®¢ë¬ ãà ¢­¥­¨ï¬ (ª ª¬¨­¨¬ã¬ ¯à¨ ¬ «ëå t), ¥á«¨ § ¢¨á¨¬®áâì a ¨ ay ®â¢à¥¬¥­¨ ®¯à¥¤¥«ï¥âáï ãà ¢­¥­¨¥¬ �¥©§¥­¡¥à£ :as(t) = e�i
stas; ays(t) = ei
stays:� ¢¨á¨¬®áâì wst ®â t ¨¬¥¥â ¢¨¤:wst(t) =Xm 12p
m�stm(x)�am e�i
mt+aym ei
mt� ;wtst(t) =�iXm p
m2 �stm(x)�am e�i
mt�aym ei
mt� :�®íâ®¬ã H21 =�14Xm � ��cm�2 +!2mc2m;¨ â¥¯¥àì H2 ¢ëà ¦ ¥âáï á«¥¤ãîé¨¬ ®¡à §®¬:H2 = in� @@�� +H22:�¯¥à â®àë H22 á®¤¥à¦ â â®«ìª® ¨§¡ëâ®ç­ë¥ ¯¥à¥-¬¥­­ë¥ ra , @@ra : �¢¥¤¥¬ ¯¥à¥¬¥­­ë¥rak = e�ar�; r? = n�r�;@@rak = e�a @@r� ; @@r? = n� @@r� ;¨ ­ ¯®¬­¨¬, çâ®�ra�ust(x0) =� 1p2n�F stn (x0); �ra�ustnn(x0) =� 1p2ea�F st�a(x0):�á«¨ ¨á¯®«ì§®¢ âì ®¡®§­ ç¥­¨ïaab = 2R� F st�a(x0)Fst�a(x0) ; b= 2R� F stnn(x0)Fst(x0) ;cab = 12 Z� pF (x0)4 �RF st�a(x0)�Rst (F�a)�Fst�b(x0);d=�12 Z� Fstnn(x0)2pF �F stnn(x0)� 12F st(x0)Fnn(x0)� ;â® H22 = aabrakrbk + br2?+ cab @2@ra@rb + d @2@r2? :�®£¤  H22 à ¢¥­ ­ã«î ­  á«¥¤ãîé¥¬ ¢¥ªâ®à¥ á®áâ®-ï­¨ï: 	=  e�r2ak+�r2bk+
r2? ;£¤¥ ¯ à ¬¥âàë ã¤®¢«¥â¢®àïîâ á®®â­®è¥­¨ï¬:aab + 4��cab = 0; b+ 4
2d= 0:7 ���, ä¨§¨ª ,  áâà®­®¬¨ï, ò6



14 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2003. ò6� ª«îç¥­¨¥�®á«¥ ã¤ «¥­¨ï ¨§¡ëâ®ç­ëå ¯¥à¥¬¥­­ëå £ ¬¨«ì-â®­¨ ­ ¢® ¢â®à®¬ ¯®àï¤ª¥ ¨¬¥¥â ¢¨¤:H =�i @@t :�­ «®£¨ç­ë© ®¯¥à â®à ¤«ï ¯à®¨§¢®«ì­®© £àã¯¯ëH =�iAp0(a) @@ap :�«ï ¯®«ï  (x) ãà ¢­¥­¨¥ �¥©§¥­¡¥à£ @Z@x0 = i[HZ]â¥¯¥àì ¢ë£«ï¤¨â á«¥¤ãîé¨¬ ®¡à §®¬:@Z@x0 =�Ap0 @Z@ap ; (2)á £à ­¨ç­ë¬¨ ãá«®¢¨ï¬¨ (x)j� = q̂(x);  n(x)j� = p̂(x):�¥è¥­¨¥¬ ãà ¢­¥­¨ï (2) ï¢«ï¥âáï äã­ªæ¨ï ¢¨¤ Z = Z(x0 �Ap0ap):�¯¥à â®à ¯®«ï  (x) à ¢¥­: st(x) = gFst(x0) + �̂st(x0) + �̂sta @@ra + 1gAst(x0 ; �);£¤¥ �̂st(x0) | à¥è¥­¨¥ ãà ¢­¥­¨© í¢®«îæ¨¨:�̂stn = 2ap�̂ ��̂nst � 12�̂n�̂st� ;�̂stnn = a2p�̂ ��̂nkl�̂kln � 12�̂2n� �̂st �� 2ap�̂ ��̂stn �̂kln �̂nkl� 12�̂n�̂stn��� ap�̂�Rst � 12�̂stR��p�̂��̂slct;l � �̂stcl;l� ;
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