
�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2001. ü1 51��� 521.13 �������� ����� � ������ ���� ��� ����������������� ���������� � ������ ������������������������. �. �¥à á¨¬®¢, �. �. �ãè ¨«®¢(����)E-mail: brm@sai.msu.ru� à ¬ª å ®£à ¨ç¥®£® ¨ ¥®£à ¨ç¥®£® ¢ à¨ â®¢ ¯« ¥â®© § ¤ ç¨ âà¥å â¥« ¤«ï ®à¡¨â «ì®©á®¨§¬¥à¨¬®áâ¨ ¯¥à¢®£® ¯®àï¤ª  («¨¤¡« ¤®¢áª¨å à¥§® á®¢) ¡¥§ ¯à¥¤¯®«®¦¥¨ï ® ¬ «®áâ¨ ¢¥«¨ç¨íªáæ¥âà¨á¨â¥â®¢ ®à¡¨â ¯®«ãç¥®   «¨â¨ç¥áª®¥ à¥è¥¨¥, ®¯¨áë¢ îé¥¥ í¢®«îæ¨î ¢á¥å ®à¡¨â «ìëåí«¥¬¥â®¢ £à ¢¨â¨àãîé¨å â¥«. �¥§ã«ìâ âë ®¡®¡é¥ë   á«ãç © ãç¥â  á¦ â¨ï æ¥âà «ì®£® â¥« .�¢¥¤¥¨¥�à®¡«¥¬ ¬ ¤¨ ¬¨ç¥áª®© ¥ãáâ®©ç¨¢®áâ¨ (¤¨ -¬¨ç¥áª®£® å ®á ) ¢ à ¬ª å à¥§® á®© § ¤ ç¨ âà¥åâ¥« ¢ ¯®á«¥¤¥¥ ¢à¥¬ï ¯®á¢ïé ¥âáï § ç¨â¥«ì®¥ ç¨á-«® à ¡®â ([1{3] ¨ ¤à.). � ª ¨§¢¥áâ®, ®á®¢ ï ®á®¡¥-®áâì å ®â¨ç¥áª¨å á¨áâ¥¬ á®áâ®¨â ¢ â®¬, çâ® ¬ «®¥¢®§¬ãé¥¨¥  ç «ìëå ãá«®¢¨© ¤«ï ¤¨ ¬¨ç¥áª®©¯¥à¥¬¥®© ¨«¨ ¬ «®¥ ¨§¬¥¥¨¥ ¯ à ¬¥âà®¢ á ¬®©¤¨ ¬¨ç¥áª®© á¨áâ¥¬ë ¯à¨¢®¤¨â §  ª®¥ç®¥ ¢à¥¬ïª ¥¯à¥¤áª §ã¥¬®áâ¨ à¥§ã«ìâ¨àãîé¥£® ¤¢¨¦¥¨ï.�¤ ª® § ¬¥â ï ¥ãáâ®©ç¨¢®áâì ¬®¦¥â à §¢¨âìáï«¨èì   ¨â¥à¢ « å t � ��1 , £¤¥ � | ¬ «ë© ¯ -à ¬¥âà ¤¨ ¬¨ç¥áª®© á¨áâ¥¬ë [4]. �®íâ®¬ã ¢ à ¬-ª å à¥§® á®© § ¤ ç¨ âà¥å â¥« ª®àà¥ªâë¬ ï¢«ï-¥âáï ¨áá«¥¤®¢ ¨¥ £à ¢¨â æ¨®ëå íää¥ªâ®¢ «¨èì  ¢à¥¬¥ å ¯®àï¤ª  1=� , ª®£¤  ¯à¨¬¥¥¨¥ áâà®-£® ®¡®á®¢ ëå  á¨¬¯â®â¨ç¥áª¨å ¬¥â®¤®¢ ¯®§¢®-«ï¥â ¯®áâà®¨âì   «¨â¨ç¥áª®¥ à¥è¥¨¥, ¨â¥à¯à¥-â¨àãîé¥¥ ®à¡¨â «ìãî í¢®«îæ¨î £à ¢¨â¨àãîé¨åâ¥«. �ª § ë© ¯®¤å®¤, ¡ §¨àãîé¨©áï   ª®æ¥¯æ¨¨úç áâ¨ç®© ¤¥â¥à¬¨¨àã¥¬®áâ¨û, ¨ «¥¦¨â ¢ ®á®¢¥à áá¬ âà¨¢ ¥¬®© áâ âì¨.� «¨â¨ç¥áª®¥ à¥è¥¨¥ ¢ á«ãç ¥ ¯«®áª®£®¢ à¨ â  § ¤ ç¨�ã¤¥¬ áç¨â âì, çâ® ¤¢¨¦¥¨¥ âà¥å ¢§ ¨¬®¤¥©áâ¢ã-îé¨å ¯® § ª®ã âï£®â¥¨ï �ìîâ®  ¬ â¥à¨ «ìëåâ®ç¥ª Pi (i = 0; 1; 2) á ¬ áá ¬¨ m0 = 1; mj = ��j(j = 1; 2 ; �� 1) á®®â¢¥âáâ¢¥® ¯à®¨áå®¤¨â ¢ ä¨ª-á¨à®¢ ®© ¯«®áª®áâ¨ úíª¢ â®à û â¥«  P0 ¨ ã¤®¢-«¥â¢®àï¥â ¢  ç «ìë© ¬®¬¥â ¢à¥¬¥¨ t0 ãá«®¢¨î«¨¤¡« ¤®¢áª®£® à¥§® á  ¢¨¤ jpn1� (p+ 1)n2j6 O [p�] : (1)�¤¥áì nj | áà¥¤¥¥ ¤¢¨¦¥¨¥ â¥« Pj (j = 1; 2),p | ªà â®áâì á®¨§¬¥à¨¬®áâ¨. � áá¬®âà¥¨¥ ¡ã¤¥¬¢¥áâ¨ ¢ á¨áâ¥¬¥ ª®®à¤¨ â �ª®¡¨, â. ¥. ¤¢¨¦¥¨¥ P1®â¥á¥¬ ª á¨áâ¥¬¥ ª®®à¤¨ â á  ç «®¬ ¢ â®çª¥ P0 ,  ¤¢¨¦¥¨¥ P2 | ª á¨áâ¥¬¥ á  ç «®¬ ¢ æ¥âà¥ ¬ ááâ®ç¥ª P0 ¨ P1 . �¤¨¨æã ¢à¥¬¥¨ ¢ë¡¥à¥¬ â ª, çâ®¡ë£à ¢¨â æ¨® ï ¯®áâ®ï ï ¡ë«  à ¢  ¥¤¨¨æ¥.�®£¤  ãà ¢¥¨ï à áá¬ âà¨¢ ¥¬®© § ¤ ç¨ á â®ç-®áâìî ¤® O[�2] ¯à¥¤áâ ¢¨¬ë ¢ ¢¨¤¥ ª ®¨ç¥áª®©

á¨áâ¥¬ë á ç¥âëàì¬ï áâ¥¯¥ï¬¨ á¢®¡®¤ë, £ ¬¨«ìâ®¨-  ª®â®à®© ¨¬¥¥â ¢¨¤F = F0 +R; F0 = 2Xj=1 �j=(2a2j); (2)£¤¥ �j | ¡®«ìè¨¥ ¯®«ã®á¨ ®à¡¨â â¥« Pj (j = 1; 2),  R ®¯à¥¤¥«ï¥âáï ¢ ¢¨¤¥ [5]R= �0 (R1+R2) ; R1 = 1=�; R2 =� (r1 cosH) =r22;�2 = r21 � 2r1r2 cosH + r22:�¤¥áì, ¢ á¢®î ®ç¥à¥¤ì, �0 = �1�2�; H = w1�w2 , rj ¨wj (j = 1; 2) | à ¤¨ãá-¢¥ªâ®àë ¨ ¨áâ¨ë¥ ¤®«£®âëâ¥« P1 ¨ P2 .�®§¬ãé îéãî äãªæ¨î R ¯®á«¥ ¨áª«îç¥¨ï ª®-à®âª®¯¥à¨®¤¨ç¥áª¨å ç«¥®¢ á ãç¥â®¬ ãá«®¢¨ï à¥§®- á  ¡ã¤¥¬ à áá¬ âà¨¢ âì ª ª äãªæ¨î ¯¥à¥¬¥-ëå [5] kj + ihj = ej exp (iSj) ; i2 = �1; (3)£¤¥ S1 = p�1 � (p+ 1)�2 + �!1 , S2 = S1 � �! ,�j =Mj+�!j (j = 1; 2) , �! = �!1��!2 ; ej , Mj ¨ �!j |íªáæ¥âà¨á¨â¥â, áà¥¤ïï  ®¬ «¨ï ¨ ¤®«£®â  ¯¥à¨-æ¥âà  ®à¡¨âë â¥«  Pj (j = 1; 2) á®®â¢¥âáâ¢¥®.� ®¡« áâ¨ D� , ®¯à¥¤¥«¥®© ¢ à ¡®â¥ [5], à §«®¦¥¨¥¯¥àâãà¡ æ¨®®© äãªæ¨¨ R ¬®¦® ¯à¥¤áâ ¢¨âì ¢®ªà¥áâ®áâ¨ â®çª¨ (kj0; hj0) 2D�  ¡á®«îâ® áå®¤ï-é¨¬áï àï¤®¬ ¢¨¤ R�0 = R0+Rk1(k1� k10) +Rh1(h1 � h10)++12Rk1k1(k1� k10)2+Rk1h1(k1� k10)(h1� h10)++12Rh1h1(h1� h10)2+ : : :+ [Rk2 +Rk2k1(k1� k10)++Rk2h1(h1� h10) + : : :] (k2� k20)++ [Rh2 +Rh2k1(k1� k10) +Rh2h1(h1� h10) + : : :]��(h2� h20) + 12Rk2k2(k2� k20)2+



52 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2001. ü 1+Rk2h2(k2�k20)(h2�h20)+12Rh2h2(h2�h20)2 + : : : :(4)� ¯à ¢®© ç áâ¨ (4) ¥ ¯à¥¤áâ ¢«¥ë á« £ ¥¬ë¥ âà¥âì-¥£® ¨ ¡®«¥¥ ¢ëá®ª¨å ¯®àï¤ª®¢ ®â®á¨â¥«ì® (kj �kj0) , (hj�hj0) (j = 1; 2), â. ¥. íâ¨ á« £ ¥¬ë¥, á®¤¥à¦ -é¨¥ ¬®¦¨â¥«¨ ¢¨¤  2Qj=1 �(kj � kj0)mj(hj � hj0)lj� ;mj ; lj = 0; 1; 2; : : : ; â ª çâ® 2Pi=1(mj + lj)> 3 .�«ï ®¯à¥¤¥«¥¨ï ª®íää¨æ¨¥â®¢ â¥©«®à®¢áª®-£® àï¤  (4) ¢®á¯®«ì§ã¥¬áï ¨§¢¥áâë¬¨ à §«®¦¥¨ï-¬¨ ¤«ï ®áªã«¨àãîé¨å í«¥¬¥â®¢ ®à¡¨â �j + i�j == rj exp [i (�j �Mj)] ; i2 = �1 ¨ �j = 1=rj (j == 1; 2) [6]:zlj = aj 1Xm=0 emj Plm �e2j� exp [imMj ] ;�j = a�1j 1Xm=0 emj P3m �e2j� cos (mMj) (l; j = 1; 2); (5)£¤¥ ¯®«¨®¬ë P1m; P2m ¯à¨¢¥¤¥ë ¢ à ¡®â¥ [7],Re�z1j	= �j , Im�z2j	= �j ;P30 = 1; P3m = 2 1Xn=0 (�1)n (m=2)2n+mn! (m+ n)! e2nj ; m> 1:�®£¤ , á®£« á® (2), ¡ã¤¥¬ ¨¬¥âì:r2j = �2j + �2j (j = 1; 2) ;(r1=r22) cosH = �32 (r1r2 cosH) ;r1r2 cosH = (�1�2+ �1�2) cos � + (�1�2� �1�2) sin �;� = �1� �2: (6)�®áª®«ìªã ¨§ (3) á«¥¤ã¥â, çâ® M1 = (p+ 1) � � S1 ,M2 = p� � S2; â®, ¯®« £ ï �j = Re �z3j� , ¯à¥¤áâ ¢¨¬(5) ¢ ¢¨¤¥zlj = aqlj 1Xm=0(kj � ihj)mPlm(k2j + h2j )�� exp [im (p+ 2� j) �] ;ql = 3l� l2� 1 �l = 1; 3; j = 1; 2� : (7)�á«¨ ãç¥áâì ¤ «¥¥, çâ®@n (R1 = 1=�)= �R31 (@nR�) ;@2nR1 = 3R51 (@nR�)2 �R31@2nR� (n= 1; 2) ;@1@2 (R1) = 3R51 (@1R�) (@2R�)�R31 (@1@2R�) ; : : :(@1 = @=@kj; @2 = @=@hj; j = 1; 2) ;R1 = (2R�)�1=2 ;

R� = 12 2Xj=1(�2j + �2j )� (�1�2 + �1�2) cos��� (�1�2� �1�2) sin �; (8)â® ¢ëç¨á«¥¨¥ ª®íää¨æ¨¥â®¢ àï¤  (4), ®¯à¥¤¥«ï¥-¬ëå ¢ â®çª¥ (kj0; hj0) , á¢®¤¨âáï, á®£« á® (6), (7), ª®¯à¥¤¥«¥¨î ¢¥é¥áâ¢¥ëå ¨ ¬¨¬ëå ç áâ¥© ¢ëà -¦¥¨© ¢¨¤ @mn zlj �n; j = 1; 2; l= 1; 3� ; m= 0; 1; 2; : : : ; (9)â. ¥.@nzlj = aqlj (cn 1Xm=0 (kj � ihj)m P 0lm exp [imcpj�] ++ 1Xm=1 c0nm (kj � ihj)m�1 Plm exp [imcpj�]) ;@2nzlj = aqlj (sl 1Xm=1(kj � ihj)m�1 ��2P 0lm+ c2nP 00lm� ��(kj � ihj) + 2cnc0nmP 0lm] exp [imcpj�] ++ 1Xm=2(c0n)2m(m� 1)(kj � ihj)m�2Plm exp[imcpj�]) :�¤¥áì c1 = 2kj , c2 = 2hj , c01 = 1 , c02 = �i ,cpj = p + 2 � j , s2 = s3 = 0 , s1 = 2P 010 + c2nP 0010 ,(j; n = 1; 2), èâà¨å®¬ ®â¬¥ç¥ë ç áâë¥ ¯à®¨§¢®¤-ë¥ (@=@k2j , @=@h2j) ¯®  à£ã¬¥âã ¯®«¨®¬®¢ Plm .� ç áâ®áâ¨, ¤«ï ª®íää¨æ¨¥â®¢ Rkj = ~R1 , Rhj = ~R2àï¤  (4) ¥âàã¤® ¯®«ãç¨âì á«¥¤ãîé¨¥ ¯à¥¤áâ ¢«¥-¨ï:@nR� = ��j � �3�j cos �+ (�1)j�3�j sin ��@n�j++ h�j � �3�j cos �+ (�1)j �3�j sin �i @n�j ;@nR2 = �22n3@n�2 [cos �(�1�2+ �1�2)++(�1�2� �1�2) sin �] ++�2 h@n�j ��3�j cos �� (�1)j �3�j sin ��++ @n �j ��3�j cos � + (�1)j �3�j sin ��io ; (10)~Rn =� �R31@nR�+ @nR2� jkj0;hj0 ; (n = 1; 2) ;@1 = @@kj ; @2 = @@hj ; j = 1; 2 (@1�2 = 0 ¯à¨ j = 1) :�ëà ¦¥¨ï (9),   á«¥¤®¢ â¥«ì®, ¨ ¢¥«¨ç¨ë, ¢å®-¤ïé¨¥ ¢ ¯à ¢ë¥ ç áâ¨ (10), ¯à¨ ä¨ªá¨à®¢ ®© ªà â-®áâ¨ à¥§® á  p § ¢¨áïâ ¯®¬¨¬® (kj0; hj0) ®â aj(j = 1; 2) ¨ � = �1 � �2; ¯à¨ç¥¬, ª ª á«¥¤ã¥â ¨§ (6)¨ (7), ¯® � § ¢¨á¨¬®áâì 2� -¯¥à¨®¤¨ç¥áª ï. �«¥¤®-¢ â¥«ì®, ¯®á«¥ ãáà¥¤¥¨ï £ ¬¨«ìâ®¨   (2) ¯® �



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2001. ü1 53(¨«¨ ¨áª«îç¥¨ï ª®à®âª®¯¥à¨®¤¨ç¥áª¨å á« £ ¥¬ëå á¯®¬®éìî  á¨¬¯â®â¨ç¥áª¨å ¬¥â®¤®¢):F � = 12� 2�Z0 F d� (11)ª®íää¨æ¨¥âë àï¤  (4), ¢ëç¨á«ï¥¬ë¥ ¢ â®çª¥(kj0; hj0), ¡ã¤ãâ § ¢¨á¥âì ¯à¨ ä¨ªá¨à®¢ ®¬ p «¨èì®â ¡®«ìè¨å ¯®«ã®á¥© aj £à ¢¨â¨àãîé¨å â¥« Pj , ª ª¨ ¢ ª« áá¨ç¥áª®¬ á«ãç ¥ à §«®¦¥¨ï ¢®§¬ãé îé¥©äãªæ¨¨ ¢ ®ªà¥áâ®áâ¨ ej =0 (j = 1; 2).�à¨ k20 = h20 = 0 (e20 = 0) ¢ à ¬ª å ®£à ¨-ç¥®£® ¢ à¨ â  § ¤ ç¨ ¢ á«ãç ¥, ª®£¤  à §«®¦¥¨¥¢®§¬ãé îé¥© äãªæ¨¨ R ¢¥¤¥âáï ¢ ®ªà¥áâ®áâ¨ ã-«¥¢®£® íªáæ¥âà¨á¨â¥â  e2 ¢®§¬ãé îé¥£® â¥«  P2(ú áâ¥à®¨¤ ï ¯à®¡«¥¬ û), ¢ëà ¦¥¨ï (4), (7){(10)§ ¬¥â® ã¯à®é îâáï [8]. � íâ®¬ á«ãç ¥ ¨§ (7){(10),¢ ç áâ®áâ¨, á«¥¤ã¥â, çâ® á« £ ¥¬®¥ R2 ¢ (2) ¯®á«¥ãáà¥¤¥¨ï (11) ¯® � ¢®á¨â ¥ã«¥¢®© ¢ª« ¤ ¢ ª®-íää¨æ¨¥âë Rk1 ; Rh1 â¥©«®à®¢áª®£® àï¤  (4) «¨èì¯à¨ m = 1 ¨ p = �2 (çâ®, á®£« á® (1), ä®à¬ «ì®á®®â¢¥âáâ¢ã¥â ¢¥è¥¬ã ¢ à¨ âã § ¤ ç¨),   ¢ ª®-íää¨æ¨¥â å Rk2 ; Rh2 ®â«¨çë¥ ®â ã«ï á« £ ¥¬ë¥,®¡ãá«®¢«¥ë¥ á« £ ¥¬ë¬ R2 ¢®§¬ãé îé¥© äãª-æ¨¨ R , ®â¢¥ç îâ ãá«®¢¨î m = (p� 1)=(1 + p) ¢ (7)¨ (9), â. ¥. m= 0 ¯à¨ p= 1 , m= 3 ¯à¨ p= 2 , m= 2¯à¨ p= 3 .� ®¡é¥¬ á«ãç ¥ (e20 6= 0) ¯®á«¥ ãáà¥¤¥¨ï ¯® �¥ã«¥¢ë¥ á« £ ¥¬ë¥ ¢ Rk1 ; Rh1 , ®¯à¥¤¥«ï¥¬ë¥ äãª-æ¨¥© R2 , ®â¢¥ç îâ ãá«®¢¨î ¢¨¤  �np = m � 1(j = 1; 2), £¤¥ n= f0� (m+ 1)g; m 2N (n | æ¥«®¥ç¨á«®), p | ªà â®áâì «¨¤¡« ¤®¢áª®£® à¥§® á .�á«¨ ®£à ¨ç¨âìáï ¢ (4) ¢¥«¨ç¨ ¬¨ ¯¥à¢®© áâ¥¯¥-¨ ¯® kj�kj0 ¨ hj�hj0 , â. ¥. ¯à¥¥¡à¥çì ¢ £ ¬¨«ìâ®-¨ ¥ (2) á« £ ¥¬ë¬¨ ¯®àï¤ª  O[�(kj�kj0)(hj�hj0)](kj ; hj / ej ; i; j = 1; 2) ¨ ¢ëè¥ ¨ ¢¢¥áâ¨   «®£¨ç®â®¬ã, ª ª íâ® á¤¥« ® ¢ à ¡®â¥ [9], úà¥§® áãîà ááâà®©ªãû �=�1 ��0 6O [p�] ; (12)£¤¥ �1 =� pp+1�02pa2 , �02 = �2.p1 + ��2 , �0 á®®â-¢¥âáâ¢ã¥â ¡®«ìè®© ¯®«ã®á¨ a20 , ®â¢¥ç îé¥© â®ç®©á®¨§¬¥à¨¬®áâ¨, â® ¯®á«¥ à §«®¦¥¨ï ¢ ®ªà¥áâ®áâ¨aj0 (j = 1; 2) äãªæ¨© F0 , �R= �R0; Rkj ; Rhj	 ¢ ä®à-¬ «ìë© àï¤ �¥©«®à  ¯® áâ¥¯¥ï¬ � ¢¨¤ F0 = A1+A2�2 + : : : ; �R= �R (a10; a20) + �R0�+ : : : :¤«ï £ ¬¨«ìâ®¨   (2) ¯®«ãç¨¬ á ãª § ®© ¢ëè¥â®ç®áâìî á«¥¤ãîé¥¥ ¯à¥¤áâ ¢«¥¨¥:F =A0 +A2�2 + �0 2Xj=1 hR0kjkj +R0hjhji: (13)�¤¥áìA0 =A1 + �0�R0 (a10; a20)� 2Xj=1 hR0kjkj0+R0hjhj0i�;R0kj = Rkj (a10; a20) ; R0hj =Rhj (a10; a20) (j = 1; 2) ;

  ¢ëà ¦¥¨ï ¤«ï ª®íää¨æ¨¥â®¢ A1 , A2 ¯à¨¢¥¤¥ë¢ à ¡®â¥ [9].�ç¨âë¢ ï ¤ «¥¥, çâ®R0kjej cosSj +R0hjej sinSj = R�0jej cos �Sj � S�0j� ;(14)£ ¬¨«ìâ®¨  (13) ¬®¦® ¯à¥®¡à §®¢ âì ª ¢¨¤ãF =A0+A2�2+�0 2Xj=1R�0jej cos �Sj � S�0j� (j = 1; 2);(15)  «®£¨ç®¬ã (á â®ç®áâìî ¤®  ¤¤¨â¨¢®© § ¬¥ëS�j = Sj � S�0j ) ¯à¨¢¥¤¥®¬ã ¢ à ¡®â¥ [9] ¤«ï á«ãç ï¬ «ëå íªáæ¥âà¨á¨â¥â®¢.�«¥¤®¢ â¥«ì®, ¯®«ãç¥¨¥ ¢ à áá¬ âà¨¢ ¥¬®¬á«ãç ¥   «¨â¨ç¥áª®£® à¥è¥¨ï, ®¯¨áë¢ îé¥£® í¢®-«îæ¨î ®à¡¨â «ìëå í«¥¬¥â®¢ £à ¢¨â¨àãîé¨åâ¥« Pj (j = 1; 2), â ª¦¥ á¢®¤¨âáï, ¯® áãé¥áâ¢ã, ª¨â¥£à¨à®¢ ¨î ª ®¨ç¥áª®© á¨áâ¥¬ë á ®¤®© áâ¥-¯¥ìî á¢®¡®¤ë ®â®á¨â¥«ì® ¯¥à¥¬¥ëå x; y , à¥-è¥¨¥ ª®â®à®© ¯à¥¤áâ ¢¨¬® ¢ }-äãªæ¨ïå �¥©¥à-èâà áá :x= 12b1 f} (� +w) + } (� �w)� b2g ;y = � i2b1 f} (� + w)� } (� �w)g ; i2 =�1:�¤¥áì b1 , b2 | ¯®áâ®ïë¥, ¯® ª®â®àë¬ ®¯à¥¤¥«ï-îâáï ¢¥é¥áâ¢¥ë¥ ¨¢ à¨ âë }-äãªæ¨¨, � |«¨¥© ï äãªæ¨ï ¢à¥¬¥¨, w | ª®¬¯«¥ªá ï ¯®-áâ®ï ï, ®¤®§ ç® ®¯à¥¤¥«ï¥¬ ï ¢ ®á®¢®¬ ¯ -à ««¥«®£à ¬¬¥ ¯¥à¨®¤®¢ ¨§ ãá«®¢¨© } (2w) = b2=2 ,}0 (2w) = �ib21=2 (i2 = �1). �à¡¨â «ìë¥ í«¥¬¥âëaj , ej , �!j ®áªã«¨àãîé¨å ®à¡¨â â¥« Pj (j = 1; 2)¥¯®áà¥¤áâ¢¥® ®¯à¥¤¥«ïîâáï ¯® ¯¥à¥¬¥ë¬ x; y¨ ¢ëà ¦ îâáï ç¥à¥§ í««¨¯â¨ç¥áª¨¥ äãªæ¨¨ �¥©-¥àèâà áá  [10], ¯à¨ íâ®¬ «¨èì á«¥¤ã¥â ãç¨âë¢ âì,çâ® ¯¥à¥å®¤, á®£« á® (14), ®â Sj ª S�j = Sj � S�0jíª¢¨¢ «¥â¥ § ¬¥¥ ¢ ¯à ¢®© ç áâ¨ (3) �!j   �!j�S�0j(j = 1; 2).� «¨â¨ç¥áª®¥ à¥è¥¨¥ ¢ à ¬ª å ¥®£à ¨ç¥®-£® ¢ à¨ â  § ¤ ç¨ ¢ ®â«¨ç¨¥ ®â ¨¤¥ «¨§¨à®¢ ®£®®£à ¨ç¥®£® ¢ à¨ â  ä®à¬ «ì® ¥ ¯à¥¤¯®« £ -¥â à §£à ¨ç¥¨© ¬¥¦¤ã ¢ãâà¥¨¬ (n1 > n2 ) ¨¢¥è¨¬ (n1 < n2 ) ¢ à¨ â ¬¨ § ¤ ç¨, ¯®áª®«ìªã¨§ ç «ì® ¢á¥£¤  ¬®¦® ä¨ªá¨à®¢ âì ¨áá«¥¤ã¥¬ë¥£à ¢¨â¨àãîé¨¥ â¥«  â ª, çâ®¡ë ã¤®¢«¥â¢®àï«®áì¥à ¢¥áâ¢® (1). � á«ãç ¥ ®£à ¨ç¥®£® ¢ à¨ â § ¤ ç¨ ¯à¨ n1 < n2 , â. ¥. ¤«ï ¢¥è¥£® ¢ à¨ â ,ª®£¤  ¬ â¥à¨ «ì ï â®çª  P1 ¯ áá¨¢® £à ¢¨â¨àã¥â¢ ¯®«¥ â¥« P0 ¨ P2 , ¢ ¥à ¢¥áâ¢¥ (1) ¨ ¤ «¥¥ á«¥¤ã¥âä®à¬ «ì® ¯®«®¦¨âì p=�1� p .�ç¥â á¦ â¨ï æ¥âà «ì®£® â¥« � ª ¨§¢¥áâ®, à¥§® áë¥ ï¢«¥¨ï è¨à®ª® à á-¯à®áâà ¥ë ¢ á¯ãâ¨ª®¢ëå á¨áâ¥¬ å ¡®«ìè¨å



54 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2001. ü 1¯« ¥â. �¨ ¬¨ç¥áª ï í¢®«îæ¨ï íâ¨å á¨áâ¥¬ ¬®¦¥â¡ëâì ¤®áâ â®ç® ª®àà¥ªâ® ¨áá«¥¤®¢   ¯à¨ ¢ë¡®à¥¬®¤¥«¨ æ¥âà «ì®£® â¥«  P0 ¢ ¢¨¤¥ £¨¤à®áâ â¨ç¥áª¨à ¢®¢¥á®£® ®á¥á¨¬¬¥âà¨ç®£® â¥« . � á¢ï§¨ á íâ¨¬à áá¬®âà¨¬ á¨áâ¥¬ã, á®áâ®ïéãî ¨§ ¤¢ãå ¬ â¥à¨ «ì-ëå â®ç¥ª Pj á ¬ áá ¬¨ mj = ��j (j = 1; 2 ; �� 1),£à ¢¨â¨àãîé¨å ¢ ¯®«¥ æ¥âà «ì®£® â¥«  P0 â ª,çâ® ¤¢¨¦¥¨ï P1 ¨ P2 ¯à®¨áå®¤ïâ ¢ ¯«®áª®áâ¨ ¥£®íª¢ â®à . � ááã â¥«  P0 ¯à¨¬¥¬ §  ¥¤¨¨æã,   £à ¢¨-â æ¨®ë© ¯®â¥æ¨ « P0 ¢ ¯àï¬®ã£®«ì®© á¨áâ¥¬¥ª®®à¤¨ â á  ç «®¬, á®¢¬¥é¥ë¬ á ¥£® æ¥âà®¬¬ áá, ®¯à¥¤¥«¨¬ ¢ ¢¨¤¥U = 1r �1+ U 0� ; U 0 = � 1Xn=1 (r0=r)2n J2n ~P2n (0) :(16)�¤¥áì r0 | íª¢ â®à¨ «ìë© à ¤¨ãá â¥«  P0 , J2n |ª®íää¨æ¨¥â §® «ì®© £ à¬®¨ª¨ ¯®àï¤ª  2n ,~P2n | ¯®«¨®¬ �¥¦ ¤à  ®¤®¨¬¥®£® ¯®àï¤ª ,¥¤¨¨æ  ¢à¥¬¥¨ ¢ë¡à   â ª, çâ®¡ë £à ¢¨â æ¨®- ï ¯®áâ®ï ï ®¡à â¨« áì ¢ ¥¤¨¨æã.�á«¨ ®£à ¨ç¨âìáï ¤ «¥¥ ¢ (15) §® «ì®© £ à¬®-¨ª®© J4 (J4 � 1) ¨ ®¡®§ ç¨âì ç¥à¥§ � = J2r20=2ª®íää¨æ¨¥â á¦ â¨ï â¥«  P0 (�� 1), â® ¢ëà ¦¥¨¥¤«ï £ ¬¨«ìâ®¨   F à áá¬ âà¨¢ ¥¬®© § ¤ ç¨ ¡ã¤¥â®â«¨ç âìáï ®â (2) «¨èì ¤®¡ ¢«¥¨¥¬ á« £ ¥¬®£® ¢¨¤ R̂ = � 2Pj=1�j(r�3j � 3r20J4=4J2r5j ): � ª á«¥¤ã¥â ¨§ (5),¤«ï R̂ ¨¬¥¥¬:R̂= � 2Xj=1 �j�3j �1� 3r20J4�2j =(4J2)� (17)¨, á®£« á® [5], § ª«îç ¥¬, çâ® ¤®¡ ¢«¥¨¥ ¢ ¨áå®¤-ë© £ ¬¨«ìâ®¨  á¨áâ¥¬ë á« £ ¥¬®£®, ®¡ãá«®¢«¥-®£® á¦ â¨¥¬ â¥«  P0 , ¥ ¨§¬¥ï¥â ®¡« áâ¨  ¡á®«îâ-®© áå®¤¨¬®áâ¨ ¯®«®£® £ ¬¨«ìâ®¨   F .�¢®¤ï ®¡®§ ç¥¨ï~R1(2) = R̂kj(hj); ~R11(22) = R̂kjkj(hjhj);@1(2) = @@kj (hj) ; �j0 = �j (kj0; hj0) ; J 0 = 54r20J4J2 ;¤«ï ª®íää¨æ¨¥â®¢ à §«®¦¥¨ï (16) ¢ àï¤ ¢¨¤  (4)¯®«ãç¨¬R̂0 = R̂ (kj0; hj0) ; ~Rn = 3��j�2j0 (@n�j0)�1� J 0�2j0�;~Rnn = 3��j�j0n�j0@2n�j0 �1� J 0�2j0�++2 (@n�j0)2 �1� 2J 0�2j0�o ;R̂kjhj = 3��j�j0n�j0 �1� J 0�2j0� (@1@2�j0)++2�1� 2J 0�2j0� (@1�j0) (@2�j0)o ;: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :¨«¨, á®£« á® (11), ¯®á«¥ ãáà¥¤¥¨ï ¯® � :

R̂0 = � 2Xj=1 �ja3j �1� e2j0��3=2��"1� 35 J 0a2j �1 + 32e2j0�.�1� e2j0�2# ;~Rn = 32 ��ja3j cn �1� e2j0��5=2��"1� J 0a2j �2+ 32e2j0�.�1� e2j0�2# ;: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :�¤¥áì c1 = 2kj0 , c2 = 2hj0 , ej0 = qk2j0 + h2j0 ;n; j = 1; 2 .� ª ª ª ª®íää¨æ¨¥â R̂0; § ¢¨áïé¨© ®â ¡®«ìè¨å¯®«ã®á¥© a1 ¨ a2 , á â®ç®áâìî ¤® ª®áâ âë íª¢¨¢ -«¥â¥ á®®â¢¥âáâ¢ãîé¥¬ã á« £ ¥¬®¬ã, ¯à¨¢¥¤¥®¬ã¢ à ¡®â¥  ¢â®à®¢ [11], ª®â®à ï ¯®á¢ïé¥  á«ãç î ¬ -«ëå íªáæ¥âà¨á¨â¥â®¢,   ~Rn (n= 1; 2) ãç¨âë¢ ¥âáï  «®£¨ç® ¯à¥¤áâ ¢«¥¨î (13), â® á à áá¬ âà¨¢ ¥-¬®© ¢ëè¥ â®ç®áâìî ¯®«ãç¥¨¥   «¨â¨ç¥áª®£® à¥-è¥¨ï, ¨â¥à¯à¥â¨àãîé¥£® ®à¡¨â «ìãî í¢®«îæ¨î£à ¢¨â¨àãîé¨å â¥« Pj (j = 1; 2) á ãç¥â®¬ á¦ â¨ï P0 ,  «®£¨ç® ¯à¨¢¥¤¥®¬ã ¢ à ¡®â¥ [11].�à®áâà áâ¢¥ë© á«ãç ©� ¯à®áâà áâ¢¥®¬ ¢ à¨ â¥ § ¤ ç¨ ¥®¡å®-¤¨¬® ¢ ¯¥àâãà¡ æ¨®®© äãªæ¨¨ (2) ãç¨âë¢ âì¢å®¤ïé¥¥ ¢ ¢ëà ¦¥¨¥ ¤«ï cosH á« £ ¥¬®¥ ¢¨¤ �2�2 sinw1 sinw2; £¤¥ wj = �j + �!j , �j ¨ �!j |¨áâ¨ë¥  ®¬ «¨¨ ¨ ¤®«£®âë ¯¥à¨æ¥âà®¢ ®à¡¨ââ¥« Pj (j = 1; 2) á®®â¢¥âáâ¢¥®, � = sin (�i=2) ,�i | ¢§ ¨¬®¥  ª«®¥¨¥ ®áªã«¨àãîé¨å ®à¡¨â â¥«P1 ¨ P2 .�®áª®«ìªã ¯¥àâãà¡ æ¨® ï äãªæ¨ï R ï¢«ï¥âáïäãªæ¨¥© ®â �� = �2; â® à §«®¦¥¨¥ R æ¥«¥á®®¡à §®®áãé¥áâ¢«ïâì ¯® áâ¥¯¥ï¬ �� � ��0; â. ¥. ¯® ��2 � �20� :� à áá¬ âà¨¢ ¥¬®¬ à¥§® á®¬ á«ãç ¥, ª®£¤  ¢ë-¯®«ï¥âáï ¥à ¢¥áâ¢® (1), á®åà ïï ®¡®§ ç¥¨ï,  «®£¨çë¥ (4), ¤«ï ª®íää¨æ¨¥â®¢ ¯à¨ ¢¥ª®¢ëåá« £ ¥¬ëå, á®¤¥à¦ é¨å �� , ¢®§¬ãé îé¥© äãªæ¨¨(¢ ¯à¥¥¡à¥¦¥¨¨ ú¯¥à¥ªà¥áâë¬¨û ç«¥ ¬¨ ¢¨¤ ��m �k2j + h2j�n ; j = 1; 2 ; m;n 2N ) ¨¬¥¥¬:R�� = (2r1r2 sinw1 sinw2) �r�32 �R31� ;12R���� = 32 (2r1r2 sinw1 sinw2)2R51; : : : ;1n!R��n = (�1)n (2n� 1)!!n! �� (2r1r2 sinw1 sinw2)nR2n+11 ; : : : ; (18)¯à¨ç¥¬ ª®íää¨æ¨¥âë (18) ¨ R0 ¢ (4) ¤®«¦ë ¡ëâì¢ëç¨á«¥ë ¢ â®çª¥ (kj0; hj0; ��0) : �á«¨ ¢®á¯®«ì§®-¢ âìáï ¯à¥¤áâ ¢«¥¨ï¬¨ (5), (6) ¨ ¯®«®¦¨âì �1 = � ,



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2001. ü1 55�2 = �1+�2 , â® ¥âàã¤® ãáâ ®¢¨âì, çâ® á¯à ¢¥¤«¨-¢® ¢ëà ¦¥¨¥r1r2 sinw1 sinw2 = 2Xj=1 ���1�2 � (�1)j+1�1�2� cos �j++ ��1�2+ (�1)j�2�1� sin �j� :(19)� ª¨¬ ®¡à §®¬, ¢ëç¨á«¥¨¥ ª®íää¨æ¨¥â®¢ R��ná¢®¤¨âáï, ª ª ¨ ¯à¨ � = 0 , ª ®¯à¥¤¥«¥¨î ¯à ¢ëåç áâ¥© (7), ®¤ ª® ãáà¥¤¥¨¥ íâ¨å ª®íää¨æ¨¥â®¢á«¥¤ã¥â ¯à®¢®¤¨âì ¥ â®«ìª® ¯® �1 = � , ® ¨ ¯®�2 = �1+ �2 :hRn��i= 1(2�)2 2�ZZ0 R��n d�1d�2: (20)�®á«¥ ãáà¥¤¥¨ï (19), ª ª ¥âàã¤® ¢¨¤¥âì ¨§(17), ¥ã«¥¢ë¥ á« £ ¥¬ë¥ ¢ R�� , ¢ë§¢ ë¥  «¨-ç¨¥¬ úª®á¢¥®£® ç«¥ û R2 ¢®§¬ãé îé¥© äãª-æ¨¨ (2), â ª¦¥ ®â¢¥ç îâ ãá«®¢¨î (13),   ¢ á«ã-ç ¥ ®£à ¨ç¥®£® ¢ à¨ â  § ¤ ç¨, ª®£¤  e20 = 0 ,¨§ (5) ¨ (17) ¥¯®áà¥¤áâ¢¥® á«¥¤ã¥â, çâ® ¥-ã«¥¢ ï á®áâ ¢«ïîé ï hR��i , ®¡ãá«®¢«¥ ï äãª-æ¨¥© R2 , ¯®ï¢«ï¥âáï «¨èì ¯à¨ ªà â®áâ¨ á®¨§-¬¥à¨¬®áâ¨ p = �2 (¢¥è¨© ¢ à¨ â § ¤ ç¨),¯à¨ç¥¬ hR��i = a1k10 �P11 �e210�+ P21 �e210�� =a22 , £¤¥P11; P21 | ¯®«¨®¬ë, ®¯à¥¤¥«ï¥¬ë¥ ¢ (5).�à¨ ¢ëç¨á«¥¨¨ ª®íää¨æ¨¥â®¢ hR��ni ,   â ª-¦¥ ª®íää¨æ¨¥â  hR0i æ¥«¥á®®¡à §® ¨á¯®«ì§®-¢ âì ¯®«¨®¬ë �¥£¥¡ ãíà  (¨«¨ ¯®«¨®¬ë �¥-¦ ¤à , ï¢«ïîé¨¥áï ç áâë¬ á«ãç ¥¬ ¬®£®ç«¥®¢�¥£¥¡ ãíà  G(n=2)m ¨ á®¢¯ ¤ îé¨¥ á ¨¬¨ ¯à¨n = 1), ®¯à¥¤¥«ï¥¬ë¥ ª ª ª®íää¨æ¨¥âë à §«®¦¥-¨ï äãªæ¨¨ �1� 2 � cosH + � 2��l [12] ¢ àï¤ ¯®áâ¥¯¥ï¬ 0 < � < 1: �®£¤ , ¯®« £ ï ¢ à áá¬ â-à¨¢ ¥¬®¬ á«ãç ¥ � = r1=r2; l = n=2 (n 2 N),cosH = (1� ��) cos(w1�w2)+ �� cos(w1+w2); á®£« á-® (2) ¨ (5), ¯®«ãç¨¬(R1)n = (�n2 ) 1Xm=0 � mG(n=2)m (cosH):�á¯®«ì§ãï (5) ¨ ª« áá¨ç¥áª®¥ à §«®¦¥¨¥ ¤«ïãà ¢¥¨ï æ¥âà  ¢ âà¨£®®¬¥âà¨ç¥áª¨© àï¤ ¯® ªà â-ë¬ áà¥¤¥©  ®¬ «¨¨ [6],   ®á®¢ ¨¨ (19) á § ¤ -®© â®ç®áâìî ¤®áâ â®ç® ¯à®áâ® ¬®¦® ¯à®¢¥áâ¨ç¨á«¥®¥ ãáà¥¤¥¨¥ (20) ¨ ®¯à¥¤¥«¨âì ¨áª®¬ë¥ª®íää¨æ¨¥âë à §«®¦¥¨ï ¢®§¬ãé îé¥© äãªæ¨¨§ ¤ ç¨.�®á«¥ ®¯à¥¤¥«¥¨ï ª®íää¨æ¨¥â®¢ à §«®¦¥¨ï¢®§¬ãé îé¥© äãªæ¨¨, ã¤¥à¦ ¨ï ¢ R ¢¥ª®¢®£®á« £ ¥¬®£® ¯¥à¢®£® ¯®àï¤ª  ¯® (�2� �20) ¨ ¯à®¢¥¤¥-¨ï ¤ «¥¥ ¯à¥®¡à §®¢ ¨© ¢¨¤  (12){(15) ¯®«ãç¥¨¥  «¨â¨ç¥áª®£® à¥è¥¨ï ¤«ï í«¥¬¥â®¢ aj , ej , �!j ,
j , �� ®áªã«¨àãîé¨å ®à¡¨â £à ¢¨â¨àãîé¨å â¥« Pj(j = 1; 2) á¢¥¤¥âáï ª á«ãç î, à áá¬®âà¥®¬ã ¢ à ¡®-â¥ [9].
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