
�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2001. ò5 37��� 530.145 �� ����������� ����������� ������� �������������������� ��ð������� � ������������������������� ������������. �. � ¢«®¢ , �. �. �à¥ª¨(ª ä¥¤p  â¥®p¥â¨ç¥áª®© ä¨§¨ª¨;ª ä¥¤p  ª¢ â®¢®© â¥®p¨¨ ¨ ä¨§¨ª¨ ¢ëá®ª¨å í¥p£¨©)E-mail: th180@phys.msu.su�¥â®¤®¬ ¨â¥£à «ìëå ¯à¥®¡à §®¢ ¨©, á¢ï§ ë¬ á ¨áá«¥¤®¢ ¨¥¬ « ¯« á®¢áª¨å ®¡à -§®¢ ¢®«®¢ëå äãªæ¨©,  ©¤¥ ¤¨áªà¥âë© á¯¥ªâà à ¤¨ «ì®£® ãà ¢¥¨ï �àñ¤¨£¥à  áª®à®âª®¤¥©áâ¢ãîé¨¬ ¨ ¤ «ì®¤¥©áâ¢ãîé¨¬ ¯à¨âï£¨¢ îé¨¬¨ ¯®â¥æ¨ « ¬¨ ®¡é¥£® ¢¨¤ .� ¬ âà¨çëå í«¥¬¥â å å à ªâ¥à¨áâ¨ç¥áª®£® ãà ¢¥¨ï, ¯à¥¤áâ ¢«¥ëå ¢ ¢¨¤¥ ä®à¬ «ì®£®à §«®¦¥¨ï ¯® ®¡à âë¬ áâ¥¯¥ï¬ í¥à£¨¨, ¯à®¨§¢¥¤¥® áã¬¬¨à®¢ ¨¥ àï¤®¢. �  ¯à¨¬¥à¥S -á®áâ®ï¨ï ãà ¢¥¨ï �àñ¤¨£¥à  á ¯®â¥æ¨ «®¬ �î«ìâ¥  ¯à®¤¥¬®áâà¨à®¢ ë ¢®§¬®¦®-áâ¨ ¬¥â®¤ . �p¥¤«®¦¥ë© ¬¥â®¤ á ãá¯¥å®¬ ¬®¦¥â ¡ëâì ¨á¯®«ì§®¢  ¨ ¤«ï ¤àã£¨å ¯®â¥æ¨ «®¢.� ¥¥ ¢ à ¡®â å [1{4] ¡ë« à §à ¡®â  ¬¥â®¤ ¨-â¥£à «ìëå ¯à¥®¡à §®¢ ¨© ¤«ï ®¯à¥¤¥«¥¨ï á¯¥ªâ-à  í¥à£¨© à ¤¨ «ì®£® ãà ¢¥¨ï �àñ¤¨£¥à (��), ¢ ®á®¢¥ ª®â®à®£® «¥¦¨â ¨áá«¥¤®¢ ¨¥ « ¯-« á®¢áª¨å ®¡à §®¢ ¢®«®¢ëå äãªæ¨©. �à¨ íâ®¬§ ¤ ç  á¢®¤¨âáï ª ¯à¨¡«¨¦¥®¬ã à¥è¥¨î å à ª-â¥à¨áâ¨ç¥áª®£® ãà ¢¥¨ï ¡¥áª®¥ç®© á¨áâ¥¬ë «¨-¥©ëå  «£¥¡à ¨ç¥áª¨å ãà ¢¥¨©. �ë«¨ à áá¬®â-à¥ë ¥ª®â®àë¥ ¯®â¥æ¨ «ë: ã¤¥à¦¨¢ îé¨© ¯®â¥-æ¨ « áâ¥¯¥®£® à®áâ    ¡¥áª®¥ç®áâ¨ [1, 3, 4]¨ ï¤¥à®-ªã«®®¢áª¨© [2]. � à ¡®â¥ [5] à §à ¡®â ®¯¥à â®àë© ¢ à¨ â ¬¥â®¤  ¨â¥£à «ìëå ¯à¥®¡à -§®¢ ¨© ¤«ï ¯à¨âï£¨¢ îé¨å ¯®â¥æ¨ «®¢. � áâ®ï-é ï à ¡®â  ï¢«ï¥âáï ¯à®¤®«¦¥¨¥¬ ¨áá«¥¤®¢ ¨ï ¢íâ®© ®¡« áâ¨ ¨ ª á ¥âáï æ¥«®£® ª« áá  ¯®â¥æ¨ «®¢®¡é¥£® ¢¨¤ .� áá¬®âà¨¬ à ¤¨ «ì®¥ ãà ¢¥¨¥ �àñ¤¨£¥à á ¯à®¨§¢®«ìë¬ £« ¤ª¨¬ ¯à¨âï£¨¢ îé¨¬ ¯®â¥æ¨ -«®¬ V (r) , ã¡ë¢ îé¨¬   ¡¥áª®¥ç®áâ¨:d2	dr2 � l(l+ 1)r2 	� V (r)	+E	= 0 (1)(§¤¥áì ¨á¯®«ì§®¢   á¨áâ¥¬  ¥¤¨¨æ ~ = 2m = 1 ,  l = 0; 1; 2; : : : | ®à¡¨â «ì®¥ ª¢ â®¢®¥ ç¨á«®).�ã¤¥¬ áç¨â âì, çâ® ¯®â¥æ¨ « V (r) = V (r=a) ¬®¦¥â¡ëâì à §«®¦¥ ¢ àï¤ ¯® áâ¥¯¥ï¬ (r=a)N ,   â ª¦¥¬®¦¥â ¨¬¥âì ®á®¡¥®áâ¨ â¨¯  1=r ¨ 1=r2 ¯à¨r = 0 :V (r) = 1XN=0 bN �ra�N � Zr + Ar2 (a > 0): (2)� ª ¯®ª § ® ¢ à ¡®â¥ [5], ¤¨áªà¥âë© á¯¥ªâàí¥à£¨© �� E = �jEj < 0 ¯à¨ A > �(2l + 1)2=4®¯à¥¤¥«ï¥âáï ¨§ å à ªâ¥à¨áâ¨ç¥áª®£® ãà ¢¥¨ïdet jj ~Bnkjj= 0; n; k = 0; 1; : : : ; (3)

£¤¥ ~Bnk = Bnk � (n+ � � 2)�nk ;� = 12 h1 +p(2l+ 1)2+ 4Ai ;  = ZjEj1=2 ;Bnk = a2x2 1XN=0 bN�nk(N)xN ; x= 12ajEj1=2 ; (4)�nk(N) = (�1)n+1k!n! �� kXm==maxf0;n�N�1g(�1)m�(m+N + 2�+ 1)�(m+N + 2)m!(k�m)!�(m+ 2�)�(m+N � n+ 2) :(5)� ª¨¬ ®¡à §®¬, ¢¥«¨ç¨  Bnk = Bnk(x) ¢ å à ª-â¥à¨áâ¨ç¥áª®¬ ãà ¢¥¨¨ (3) ¯à¥¤áâ ¢«¥  ¢ ¢¨¤¥ä®à¬ «ì®£® à §«®¦¥¨ï ¯® ®¡à âë¬ áâ¥¯¥ï¬jEj1=2 . �¤ ª® íâ®â àï¤ ¬®¦¥â ¡ëâì áà ¢¨â¥«ì®¯à®áâ® ¯à®áã¬¬¨à®¢  â®«ìª® «¨èì ¤«ï ®¡®¡é¥-®£® ¯®â¥æ¨ «  �ª ¢ëV (r) = �V0e�r=ar "1 + IXi=1 �i �ra�i# : (6)�«ï ¢á¥å ®áâ «ìëå ¯à¨âï£¨¢ îé¨å ¯®â¥æ¨ «®¢¢¥«¨ç¨ë Bnk(x) ¯à¥¤áâ ¢«ïîâáï ¥ª®â®àë¬¨ ¨-â¥£à «ìë¬¨ äãªæ¨ï¬¨. � ¬¥â¨¬, çâ® ¢ ¯à¥¤«®-¦¥®¬ ¬¥â®¤¥ ®¯à¥¤¥«¥¨ï ¤¨áªà¥â®£® á¯¥ªâà �� ¢á¥ í«¥¬¥âë ¬ âà¨æë Bnk ¤®«¦ë ¡ëâì § -¯¨á ë ¢ § ¬ªãâ®© ä®à¬¥, ª ª à¥§ã«ìâ â áã¬¬¨à®-¢ ¨ï àï¤  (4).�¤ ª® ¤«ï ¯®â¥æ¨ «®¢ ¢¨¤  (6) ¬®¦® ®¡®©-â¨áì ¨ ¡¥§ ä®à¬ «ì®£® áã¬¬¨à®¢ ¨ï àï¤®¢ (4), â ªª ª ¢ íâ®¬ á«ãç ¥ § ¤ ç  ¬®¦¥â ¡ëâì á¢¥¤¥  ª ¨á-á«¥¤®¢ ¨î ¥ª®â®à®£® ¤¨ää¥à¥æ¨ «ì®£® ãà ¢¥-¨ï, ¨§ ª®â®à®£® ¬®¦¥â ¡ëâì ¥¯®áà¥¤áâ¢¥® ®¯à¥-¤¥«¥  ¬ âà¨æ  Bnk(x) ¢ § ¬ªãâ®© ä®à¬¥, ¯à¨ç¥¬



38 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2001. ò5í«¥¬¥âë Bnk(x) ¢ëà ¦ îâáï ç¥à¥§ ¤®¢®«ì® ¯à®á-âë¥ äãªæ¨¨ ¯¥à¥¬¥®© x . � ¯à¨¬¥à, ¯à¨ � = l+1ª ¦¤ë© í«¥¬¥â ¬ âp¨æë Bnk(x) ï¢«ï¥âáï ®â®è¥-¨¥¬ ¤¢ãå ¯®«¨®¬®¢ ¯® x . � ª¨¬ ¯ãâ¥¬ ¤«ï ��á ¯®â¥æ¨ «®¬ �ª ¢ë V = �V0 e�r=a =r , V0 > 0;¢ à ¡®â¥ [2] ¡ë«¨ ¯®«ãç¥ë ¢¥«¨ç¨ë Bnk(x) , £¤¥n; k = 0; : : : ; ¨ ¯à¨ l = 0 ®¯à¥¤¥«¥ á¯¥ªâà í¥à£¨©�� (1) Ep =�1=(2axp)2 , p= 0; 1; : : : :�¤¥áì á«¥¤ã¥â § ¬¥â¨âì, çâ® ¬ âà¨æ  Bnk(x) (4)®¯à¥¤¥«ï¥âáï ¤¢ã¬ï ¢¥«¨ç¨ ¬¨: ¬ âà¨æ¥© �nk(N) ,®¤¨ ª®¢®© ¤«ï «î¡ëå ¯®â¥æ¨ «®¢ V (r) , ¨ ¢¥-«¨ç¨®© bN , å à ªâ¥à¨§ãîé¥© ¤ ë© ª®ªà¥âë©¯®â¥æ¨ «. � á¢ï§¨ á íâ¨¬ ¯à®æ¥¤ãà  áã¬¬¨à®¢ ¨ïàï¤®¢ (4) ¬®¦¥â ¡ëâì ¯à®¢¥¤¥  ¯® áå®¤®© áå¥¬¥¤«ï á ¬ëå à §ëå â¨¯®¢ ¯®â¥æ¨ «®¢.�  áâ®ïé¥© à ¡®â¥ ¬ë ¯®¤à®¡® ¨áá«¥¤ã¥¬ á¯®-á®¡ë áã¬¬¨à®¢ ¨ï àï¤®¢ (4) ¨  ©¤¥¬ á¯¥ªâà �� áâà¥¬ï â¨¯¨çë¬¨ ¯®â¥æ¨ « ¬¨ ª¢ â®¢®© â¥®à¨¨:ª®à®âª®¤¥©áâ¢ãîé¨¬ ¯à¨âï£¨¢ îé¨¬ ¯®â¥æ¨ «®¬îª ¢áª®£® â¨¯  V = �V0 e�r=a , ¤ «ì®¤¥©áâ¢ãîé¨¬¯®â¥æ¨ «®¬ V = �V0=(1 + r=a)2 ¨ ª®à®âª®¤¥©áâ-¢ãîé¨¬ ¯®â¥æ¨ «®¬ �î«ìâ¥  V = V0=(1 � er=a)á ªã«®®¢áª®© ®á®¡¥®áâìî ¯à¨ r = 0 . �¥à¢ë© ¨âà¥â¨© ¯®â¥æ¨ «ë ¨â¥à¥áë â¥¬, çâ® �� ¤«ï¨å ¯à¨ l = 0 ¨¬¥¥â â®ç®¥ à¥è¥¨¥. �¥¬ á ¬ë¬¬ë ¯®«ãç ¥¬ ¢®§¬®¦®áâì áà ¢¨âì  ©¤¥ë© ¨§ãà ¢¥¨ï (3) ¯à¨¡«¨¦¥ë© á¯¥ªâà í¥à£¨© á â®ç-ë¬.� ç¥¬ á à áá¬®âà¥¨ï �� á ¯®â¥æ¨ «®¬V (r) = �V0 e�r=a , ¯à¨ íâ®¬ bN = �V0(�1)N=�(N ++1) . �®£¤  ä®à¬ã«  (4) ¯à¨¨¬ ¥â ¢¨¤Bnk =�qx2 1XN=0(�1)NxN �nk(N)�(N + 1) ; q = V0a2: (7)�«ï à¥è¥¨ï ãà ¢¥¨ï (3), ¢ ª®â®à®¬ á«¥¤ã¥â¯®«®¦¨âì  = 0 ¨ � = l+ 1; ã¦® á ç «  ¯à®áã¬-¬¨à®¢ âì àï¤ (7). �áå®¤ï ¨§ ¢¨¤  ¬ âà¨æë �nk(N) ,íâ® ¬®¦® á¤¥« âì á ¯®¬®éìî á®®â®è¥¨ï â¨¯ 1XN=0 (�1)N�(s+N)N !�(s) xN = 1(1+ x)s ;s= 2l+ 3; : : : ; n+ k+ 2l+ 3; (8)çâ® ¯à¨¢®¤¨â ª ¢ëà ¦¥¨ï¬ ¢¨¤ Bnk = qx2 Pn+k(x)(1+ x)n+k+2l+3 ; (9)£¤¥ Pn+k(x) | ¥ª®â®àë© ¯®«¨®¬, ¬ ªá¨¬ «ì ïáâ¥¯¥ì ª®â®p®£® ¯® ¯¥à¥¬¥®© x p ¢  n+ k .� ¬¥â¨¬, çâ® áã¬¬¨à®¢ ¨¥ àï¤  (7) § ç¨â¥«ì®ã¤®¡¥¥ ¯à®¢®¤¨âì á ¯®¬®éìî ¢ëç¨á«¥¨©   ���,  ¥ á ¯®¬®éìî ä®à¬ã« (8). � íâ®© æ¥«ìî ®¯p¥¤¥-«ïîâáï â®çë¥ § ç¥¨ï ¢¥«¨ç¨ë �nk(N)=�(N+1)

¤«ï N = 0; : : : ; (n+ k + 2l+ 3) . � â¥¬, ¯ãâ¥¬ áà ¢-¥¨ï (¯à¨ ä¨ªá¨à®¢ ëå § ç¥¨ïå ç¨á¥« n; k )«¥¢®© ¨ ¯à ¢®© ç áâ¥© á®®â®è¥¨ï�Pn+k(x) = (1+ x)g gXN=0(�1)N+1xN �nk(N)�(N + 1)(g = n+ k+ 2l+ 3); å®¤ïâáï ª®íää¨æ¨¥âë ¯à¨ áâ¥¯¥ïå x ¢ ¯®«¨-®¬¥ Pn+k(x) , çâ® ®¤®§ ç® ®¯à¥¤¥«ï¥â § ç¥¨¥¬ âà¨æ Bnk(x) .�«¥¬¥âë ¬ âà¨æë bnk(x) = Bnk(x)=qx2 =Pn+k(x)=(1+x)n+k+2l+3 ¤«ï § ç¥¨© n; k = 0; 1; 2; 3¨ l = 0 ¯à¨¢¥¤¥ë ¨¦¥:b00(x) = 2(1+ x)3 ; b01(x) = 12b10 = �1 + 2x(1+ x)4 ;b02(x) = 13b20 = �2x+ 2x2(1 + x)5 ;b03(x) = 14b30 = �3x2 + 2x3(1 + x)6 ;b11(x) = 4(1+ x)5 (1� x+ x2);b12(x) = 23b21 = 2(1 + x)6 (�1 + 4x� 3x2+ 2x3);b13(x) = 23b31 = 2(1 + x)7 (�3x+ 6x2� 4x3 + 2x4);b22(x) = 6(1+ x)7 (1� 2x+ 4x2� 2x3 + x4);b23(x) = 34b32 = 4(1+ x)8 (�1+6x�9x2�12x3�5x4+2x5);b33 = 8(1 + x)9 (1�3x+9x2�9x3+9x4�3x5+x6): (10)�¯¥ªâà § ¤ ç¨ á ¯à®¨§¢®«ì®© â®ç®áâìî, ã¢¥«¨-ç¨¢ îé¥©áï á à®áâ®¬ à £  ¬ âà¨æë Bnk , ®¯à¥¤¥-«ï¥âáï ¨§ å à ªâ¥à¨áâ¨ç¥áª®£® ãà ¢¥¨ï (3). � -¯à¨¬¥à, ¯à¨ q = 5:13562 ¨ à £¥ ¬ âà¨æë K = 7®â«¨ç¨¥ ®â â®ç®£® § ç¥¨ï x = 0:5 á®áâ ¢«ï¥â2 � 10�5 [5].� áá¬®âà¥ë© ¯à¨¬¥à ¯®ª §ë¢ ¥â, çâ® àï¤ ¯®áâ¥¯¥ï¬ x ¢ ¬ âà¨æ¥ Bnk(x) ¬®¦¥â ¡ëâì ¯à®áã¬-¬¨à®¢  ¨ á¢¥¤¥ ª ®â®è¥¨î ¤¢ãå ¯®«¨®¬®¢ ¯®x ¯à¨ � = l + 1 «¨èì ¯à¨  «¨ç¨¨ ¢ § ¬¥ â¥«¥¢¥«¨ç¨ë bN ¬®¦¨â¥«ï, ¯®«®áâìî ª®¬¯¥á¨àãî-é¥£® �-äãªæ¨î ¢ ¬ âà¨æ¥ �nk(N) .� ¯à®â¨¢®¬ á«ãç ¥, ¯à¨ ®âáãâáâ¢¨¨ â ª®© ª®¬-¯¥á æ¨¨, à áå®¤ïéãîáï ¯à¨ ¡®«ìè¨å § ç¥¨ïå N¢¥«¨ç¨ã bN�nk(N) á«¥¤ã¥â § ¯¨á âì ¢ ¢¨¤¥bN�nk(N) = B(N)Pm(N);



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2001. ò5 39£¤¥ B(N) | ¢®§à áâ îé ï á à®áâ®¬ N (á¨«ì¥¥,ç¥¬ áâ¥¯¥ ï äãªæ¨ï ®â N ) ¢¥«¨ç¨ , ®¤¨ ª®¢ ï¤«ï ¢á¥å § ç¥¨© n; k = 0; 1; : : : ;   Pm | ¯®«¨®¬¯® N ¥ª®â®à®© áâ¥¯¥¨ m =m(n; k) , à §ë© ¤«ïà §«¨çëå § ç¥¨© ç¨á¥« n; k . �á«¨ ¤«ï ¢¥«¨ç¨B(N) ã¤ ¥âáï  ©â¨ ¨â¥£à «ì®¥ ¯à¥¤áâ ¢«¥¨¥¢¨¤  B(N) = 1Z0 K(y)yNdy; (11)£¤¥ K(y) | ¥ª®â®à®¥ ï¤à®, àï¤ (4) ¤«ï ¬ âà¨æëBnk(x) ¬®¦¥â ¡ëâì ¯à®áã¬¬¨à®¢ , ¨ â®£¤  § ¤ ç  å®¦¤¥¨ï á¯¥ªâà  à¥è¥  ¯®«®áâìî. �®¤®¡ë¥¨â¥£à «ìë¥ ¯à¥¤áâ ¢«¥¨ï áãé¥áâ¢ãîâ ¤«ï àï¤ ¢¥«¨ç¨ B(N) , á®®â¢¥âáâ¢ãîé¨å â¨¯¨çë¬ ª¢ -â®¢®¬¥å ¨ç¥áª¨¬ ¨ ï¤¥àë¬ ¯®â¥æ¨ « ¬ [6].�ã¬¬¨à®¢ ¨¥ àï¤®¢ (4) ¯à¨ ®âáãâáâ¢¨¨ ¯®«®©ª®¬¯¥á æ¨¨ �-äãªæ¨¨ ¢ ¬ âà¨æ¥ �nk(N) ¯à®¤¥-¬®áâà¨àã¥¬   ¯à¨¬¥à¥ â¨¯¨ç®£® ¤ «ì®¤¥©áâ¢ã-îé¥£® ¯à¨âï£¨¢ îé¥£® ¯®â¥æ¨ « V (r) = � V0(1+ r=a)2 ;¤«ï ª®â®à®£® bN = V0(�1)N+1(N+1) . �®£¤  ä®à¬ã« (4) ¤«ï ¬ âà¨æë Bnk(x) ¯à¨¨¬ ¥â ¢¨¤Bnk(x) =�qx2 1XN=0(�1)N�(N + 2)xN �nk(N)�(N + 1) :�®á¯®«ì§®¢ ¢è¨áì ¨â¥£à «ìë¬ ¯à¥¤áâ ¢«¥¨¥¬�(N + 2)-äãªæ¨¨, ¯®«ãç ¥¬Bnk(x) =�qx2 1XN=0(�1)N �nk(N)�(N + 1)xN 1Z0 e�y yN+1dy:(12)�§¬¥¨¢ ¢ (12) ¯®àï¤®ª áã¬¬¨à®¢ ¨ï ¨ ¨â¥£-à¨à®¢ ¨ï [7], ¨¬¥¥¬:Bnk(x) = �q 1Z0 e�t=x tdt 1XN=0(�1)N tN �nk(N)�(N + 1) : (13)�å®¤ïé ï ¢ ä®à¬ã«ã (13) áã¬¬  ¯® N ¡ë«  ¯®«ãç¥-  à ¥¥ (á¬. (9)), â®«ìª® ¢ ¥© á«¥¤ã¥â § ¬¥¨âì¯¥à¥¬¥ãî x   t . �®£¤  ¤«ï ¬ âà¨æë Bnk(x)®ª®ç â¥«ì® ¯®«ãç ¥¬Bnk(x) = q 1Z0 e�t=x tdt Pn+k(t)(1 + t)n+k+2l+3 ;£¤¥ ¢¥«¨ç¨ë bnk = Pn+k+2(t)=(1+ t)n+k+2l+3 ¯à¨-¢¥¤¥ë ¢ (10) (á § ¬¥®© x   t). �¯¥ªâà í¥à-£¨© S -á®áâ®ï¨ï �� jEpj= 1=(2axp)2 ®¯à¥¤¥«ï¥âáï

¨§ å à ªâ¥à¨áâ¨ç¥áª®£® ãà ¢¥¨ï (3), £¤¥ á«¥¤ã¥â¯®«®¦¨âì  = 0 , � = 1 . �à®æ¥¤ãà  ¢ëç¨á«¥¨ï¢¥«¨ç¨ xp ¡ëáâà® áå®¤¨âáï á ã¢¥«¨ç¥¨¥¬ à £ ¬ âà¨æë Bnk(x) , çâ® ¡ë«® ¯®ª § ® ¢  è¨å ¯à¥-¤ë¤ãé¨å à ¡®â å [2{4].�ào¤¥¬®áâà¨àã¥¬ â¥¯¥àì ¢®§¬®¦®áâ¨ ®¯¥à -â®à®£® ¢ à¨ â  ¬¥â®¤  ¨â¥£à «ìëå ¯à¥®¡à §®-¢ ¨©   ¯à¨¬¥à¥ �� á ª®à®âª®¤¥©áâ¢ãîé¨¬ ¯®-â¥æ¨ «®¬ �î«ìâ¥ V (r) =� V0er=a � 1 ; V0 > 0: (14)�à ¢¥¨¥ �àñ¤¨£¥à  (1) á â ª¨¬ ¯®â¥æ¨ «®¬ ¯à¨l = 0 ¨¬¥¥â â®ç®¥ à¥è¥¨¥, ¨ ãà®¢ï¬ í¥à£¨¨á®®â¢¥âáâ¢ãîâ § ç¥¨ï ¯ à ¬¥âà  [8]:xp = p+ 1q � (p+ 1)2 > 0; p= 0; 1; : : : ; (15)á ª®â®àë¬¨ ¬®¦® áà ¢¨âì ¯à¨¡«¨¦¥ë¥ à¥è¥-¨ï å à ªâ¥à¨áâ¨ç¥áª®£® ãà ¢¥¨ï (3). �®á¯®«ì§ã-¥¬áï à §«®¦¥¨¥¬ [9]yey �1 = 1Xm=0 Bmm! ym (Bm| ç¨á«  �¥àã««¨)¨ § ¯¨è¥¬ ¯®â¥æ¨ « (14) ¢ ¢¨¤¥V (r) = �aV0r � V0 1Xm=0 Bm+1�(m+ 1) �ra�m ;®âªã¤  á«¥¤ã¥â, çâ® Z = aV0 ,  = 2qx . �ç¨âë¢ ï,çâ® B0 = 1 , B1 = �1=2 ,   ¢ á«¥¤ãîé¨å ç«¥ å p §-«®¦¥¨ï ®â«¨çë ®â ã«ï â®«ìª® ç¨á«  �¥àã««¨ áç¥âë¬ ¨¤¥ªá®¬, ¢¥«¨ç¨ã Bnk(x) ¬®¦® § ¯¨á âì¢ ¢¨¤¥Bnk(x) = 12qx2�nk(0)�qx3 1XN=0B2N+2x2N �nk(2N+1)�(2N + 3) :(16)�á«¨ ¢®á¯®«ì§®¢ âìáï ¨â¥£à «ìë¬ ¯à¥¤áâ ¢«¥¨-¥¬ ¤«ï ç¨á¥« �¥àã««¨ [9]B2N = �(�1)N+1 1Z0 y2Nsh2(�y)dy;¢¥«¨ç¨ë ~Bnk ¢ ãà ¢¥¨¨ (3) ¬®£ãâ ¡ëâì § ¯¨á ëá«¥¤ãîé¨¬ ®¡p §®¬:~Bnk(x) =�(n+ � � qx)�nk + 12qx2�nk(0)��q� 1Z0 t2dtsh2(�t=x) 1XN=0(�1)N t2N �nk(2N+1)�(2N + 3) :



40 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2001. ò5�å®¤ïéãî áî¤  áã¬¬ã ¯® N ¬®¦® § ¯¨á âì ¯®-¤®¡® ä®à¬ã«¥ (9):1XN=0(�1)N t2N �nk(2N + 1)�(2N + 3) = ~Pn+k+1(t2)(1+ t2)n+k+2� ;£¤¥ ~Pn+k+1(t2) | ¥ª®â®àë© ¯®«¨®¬ ¯® t2 áâ¥¯¥¨n+ k+ 1 (¨«¨ ¨¦¥).�à¨¢¥¤¥¬ ¥áª®«ìª® ¯¥à¢ëå äãªæ¨© ~Bnk(x) ¯à¨� = 1 (l= 0) :~B00(x) =�1 + qx� qx2 + q� 1Z0 t2dtsh2(�t=x) 3 + t2(1+ t2)2 ;~B01(x) = 12qx2 � q� 1Z0 t2dtsh2(�t=x) 3� t2(1+ t2)3 ;~B10(x) = 2 ~B01(x);~B11(x) =�2 + qx� 2qx2++q� 1Z0 t2dtsh2(�t=x) 12� 7t2 + 6t4 + t6(1 + t2)4 :�® ¯à¥¤«®¦¥®© áå¥¬¥ ¡ë« ¯à®¢¥¤¥ à áç¥â¢¥«¨ç¨ xp (á¬. (15)) ¤«ï  å®¦¤¥¨ï ¯¥à¢ëå âà¥åãà®¢¥© í¥à£¨¨ �� (1) á ¯®â¥æ¨ «®¬ �î«ìâ¥ ¯à¨ ¤¢ãå § ç¥¨ïå ¯ à ¬¥âà : q = 21 ¨ q = 101 .�à¨ q = 21 â®ç®¥ à¥è¥¨¥ (15) ¤ ¥â § ç¥¨ïx0 = 0:05 , x1 = 0:1176 , x2 = 0:25 . � ã«¥¢®¬¯à¨¡«¨¦¥¨¨ ãà ¢¥¨¥ (3), ¯p¨®¡p¥â îé¥¥ ¢¨¤~B00 = 0 , ¨¬¥¥â à¥è¥¨¥ x0 = 0:05006 . � ¯¥à¢®¬ ¯à¨-¡«¨¦¥¨¨ á¯¥ªâà «ì®¥ ãà ¢¥¨¥, ¨¬¥îé¥¥ ¢¨¤~B00 ~B11 � 2 ~B201 = 0 , ¤ ¥â ¤«ï ®á®¢®£® á®áâ®ï¨ï§ ç¥¨¥ x0 = 0:05 ¨ ¤«ï ¯¥à¢®£® ¢®§¡ã¦¤¥®-£® á®áâ®ï¨ï § ç¥¨¥ x1 = 0:1235 . �® ¢â®à®¬¯à¨¡«¨¦¥¨¨ x0 = 0:05 , x1 = 0:1181 . �à¨ ¯ à -¬¥âà¥ q = 101 (ªã«®®¯®¤®¡ ï § ¤ ç ) ä®à¬ã« (15) ¯à¨¢®¤¨â ª á«¥¤ãîé¨¬ § ç¥¨ï¬: x0 = 0:01 ,
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