
�����������������������������������®¬ 124, ò 2 ¢£ãáâ, 2000
c© 2000 £. �.�.�ãà ¢«¥¢∗������ ������� ��������� ������������������ ut = � lnu + �u � ��������������������� Ǳ������������áá«¥¤ãîâáï â®çë¥ à¥è¥¨ï ãà ¢¥¨ï ¥«¨¥©®© ¤¨ääã§¨¨, ¢®§¨ª îé¥£® ¢àï¤¥ § ¤ ç â¥®à¨¨  ¢â®¢®«®¢ëå ¯à®æ¥áá®¢ ¢ £¨¤à®¤¨ ¬¨ª¥ ¨ ¯à®æ¥áá å ¯¥à¥®á  â¥¯Ä« . � ©¤¥ë ®¢ë¥ ª« ááë à¥è¥¨© íâ®£® ãà ¢¥¨ï ¢ ¤¢ã¬¥à®¬ ª®®à¤¨ â®¬ ¯à®áÄâà áâ¢¥,   â ª¦¥á¯¥æ¨ «ìë©¯à¨æ¨¯ áã¯¥à¯®§¨æ¨¨, ¯®§¢®«ïîé¨©áâà®¨âì á«®¦ë¥¬®£®¬®¤®¢ë¥ à¥è¥¨ï ¨§ ¯à®áâ¥©è¨å ¤¢ãå- ¨ âà¥å¬®¤®¢ëå à¥è¥¨©.1. ���������áá«¥¤ã¥¬®¥ ¢  áâ®ïé¥© à ¡®â¥ ãà ¢¥¨¥ut = D� lnu+ �u (1)ï¢«ï¥âáï í«¥¬¥â®¬ àï¤  ¬®¤¥«¥© ¯à®æ¥áá®¢ ¢ áà¥¤ å á ¥«¨¥©®© ¤¨ääã§¨¥©. �¤®©¨§ å à ªâ¥àëå á¨âã æ¨©, ¢ ª®â®àëå ¢áâà¥ç ¥âáï ãà ¢¥¨¥ (1), ï¢«ï¥âáï ¯¥à¥®á ¯ áÄá¨¢®© ¯à¨¬¥á¨,  ¯à¨¬¥à â¥¯« , ¢ âãà¡ã«¥â®© áà¥¤¥ á ¥«¨¥©ë¬ âãà¡ã«¥âë¬ª®íää¨æ¨¥â®¬ â¥¯«®¯à®¢®¤®áâ¨ (âãà¡ã«¥â®© ¤¨ääã§¨¨) ¢¨¤ K(T ) = DT0 + T ; (2)£¤¥ u = T0 + T ,   T0 { ¥ª®â®à ï ¯®áâ®ï ï. �à ¢¥¨¥ ¤«ï äãªæ¨¨ T (â¥¬¯¥à âãàë,ª®æ¥âà æ¨¨) ¢ë£«ï¤¨â á«¥¤ãîé¨¬ ®¡à §®¬:Tt = ∇

(K(T )∇T )+ �(T + T0) ≡ ∇
( DT0 + T ∇T)+ �(T + T0):�àã£¨¥ ¯à¨¬¥àë á¨áâ¥¬ à áá¬®âà¥ë ¢ à ¡®â å [1{4]. � ¯à¨¬¥à, ¨â¥à¥á ¯à¥¤áâ ¢Ä«ï¥â ¨á¯®«ì§®¢ ¨¥ ãà ¢¥¨ï (1) ¢ ª ç¥áâ¢¥ ¬®¤¥«¨, ®¯¨áë¢ îé¥© í¢®«îæ¨î £«ã¡¨Äë á¥§®®£® â¥à¬®ª«¨  [2] ¨«¨ à áâ¥ª ¨ï ¢ï§ª®©¦¨¤ª®áâ¨ [3]. � á¢ï§¨ á â¥¬, çâ® íâ®
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266 �.�. ��������ãà ¢¥¨¥ ¢ ¦® á â®çª¨ §à¥¨ï ¯à¨ª« ¤ëå § ¤ ç £¨¤à®¬¥å ¨ª¨ ¨ â¥®à¨¨ ¯¥à¥®á ,¢ àï¤¥ à ¡®â ¯à¥¤¯à¨¨¬ «¨áì ¨áá«¥¤®¢ ¨ï ¯® ®âëáª ¨î ª« áá®¢ â®çëå à¥è¥¨©íâ®£® ãà ¢¥¨ï ¢ ¤¢ã¬¥à®¬ ¨ âà¥å¬¥à®¬ ª®®à¤¨ âëå ¯à®áâà áâ¢ å [1, 4]. � à ¡®Äâ¥ [5] ¡ë« ¯à¥¤«®¦¥,   ¢ [6] ¡®«¥¥ ¤¥â «ì® à §¢¨â ¬¥â®¤ ¯®áâà®¥¨ï â®çëå à¥è¥¨©¥«¨¥©ëå ãà ¢¥¨© â¨¯  ¤¨ääã§¨®ëå æ¥¯®ç¥ª �®¤ë ¢ ¤¢ã¬¥à®¬ ª®®à¤¨ â®¬¯à®áâà áâ¢¥. �à¥¤¨ íâ®£® ª« áá  ãà ¢¥¨© ¥áâì ¨ ãà ¢¥¨¥ (1).�  áâ®ïé¥© à ¡®â¥   ®á®¢¥ ¬¥â®¤ , ¨§«®¦¥®£® ¢ [6], áâà®ïâáï ¨ ¨áá«¥¤ãîâáï â®çÄë¥ à¥è¥¨ï (1), ¯à¨ ¤«¥¦ é¨¥ ª« ááã ª¢ ¤à â¨çëå ä®à¬. � ª ¯®ª § ® ¢ ¤ ®©à ¡®â¥, ãà ¢¥¨¥ (1) ¯à¥¤áâ ¢«ï¥â ¨â¥à¥á ¥ â®«ìª® á ¯à¨ª« ¤®© â®çª¨ §à¥¨ï, ®¨ á â®çª¨ §à¥¨ï ®¡é¥© â¥®à¨¨ ¥«¨¥©ëå ãà ¢¥¨© ¤¨ääã§¨®®£® â¨¯ , ¯®áª®«ìªã®® ¤®¯ãáª ¥â á¯¥æ¨ «ìë© ¯à¨æ¨¯ áã¯¥à¯®§¨æ¨¨, ¯®§¢®«ïîé¨© áâà®¨âì ¨§ ¯à®áâëåà¥è¥¨© ¡®«¥¥ á«®¦ë¥. � «¨ç¨¥ â ª®£® § ª®  áã¯¥à¯®§¨æ¨¨ ¢ë¤¥«ï¥â ¤ ®¥ ãà ¢Ä¥¨¥ áà¥¤¨ ¤àã£¨å â¨¯®¢ ¤¨ääã§¨®ëå ãà ¢¥¨©. � à ¡®â¥ ®¯¨áë¢ ¥âáï ãª § ë©¯à¨æ¨¯ áã¯¥à¯®§¨æ¨¨ ¨   ¥£® ®á®¢¥ áâà®ïâáï ®¢ë¥ â®çë¥ à¥è¥¨ï ãà ¢¥¨ï (1).2. Ǳ��������������� ��������� ������ ��������®çë¥ à¥è¥¨ï ãà ¢¥¨ï á®£« á® áå¥¬¥, ¯à¥¤«®¦¥®© ¢ à ¡®â å [5, 6], ¨¬¥îâ¯à¥¤áâ ¢«¥¨¥ ¢ ¢¨¤¥ u(x; y; t) = 1	(z; �z; t) ; (3)£¤¥ 	(z; �z; t) { ª¢ ¤à â¨ç ï ä®à¬ :	(z; �z; t) = N
∑i;j=1hij(t) i(z) ∗j (�z); (4)£¤¥ N { à §¬¥à®áâì ª¢ ¤à â¨ç®© ä®à¬ë ®â®á¨â¥«ì® «¨¥©® ¥§ ¢¨á¨¬ëå ¤¨ää¥Äà¥æ¨àã¥¬ëå äãªæ¨©  i(z) ª®¬¯«¥ªá®£®  à£ã¬¥â  z = x + iy, a hij(t) { í«¥¬¥âëª¢ ¤à â®© íà¬¨â®¢®© ¬ âà¨æëH à §¬¥à®áâ¨N , § ¢¨áïé¥© ®â t. � ¯à®áâ¥©è¨å á«ãÄç ïåN = 2 ¨N = 3, ª®â®àë¥ ¯®¤à®¡® ¨§ãç îâáï ¢ ¤ ®© à ¡®â¥, ¨¬¥¥¬	(z; �z; t) = a(t)| 1|2 + b(t)| 2|2 + c(t) 1 ∗2 + c∗(t) ∗1 2 (5)(h11 = a(t), h12 = h∗21 = c(t), h22 = b(t)) ¤«ïN = 2 ¨	(z; �z; t) = a(t)| 1|2 + b(t)| 2|2 + c(t)| 3|2 (6)(h11 = a(t), h22 = b(t), h33 = c(t), hij = 0, i 6= j) ¤«ï N = 3. �¡  íâ¨ ¯à¥¤áâ ¢«¥¨ï¤«ïN = 2¨N = 3¨¬¥îâ áå®¤ãî áâàãªâãàã. �¤¨áâ¢¥®¥ ®â«¨ç¨¥ á®áâ®¨â ¢ â®¬, çâ®¢ ¯¥à¢®¬ á«ãç ¥ áâàãªâãà  ®¯à¥¤¥«ï¥âáï ¤¢ã¬ï ®â¤¥«ìë¬¨ ¯à®áâà áâ¢¥ë¬¨ áâàãªÄâãà ¬¨, í¢®«îæ¨®¨àãîé¨¬¨ ¢ ¯à®áâà áâ¢¥ á® ¢à¥¬¥¥¬,   ¢® ¢â®à®¬ { âà¥¬ï. �â¨®â¤¥«ìë¥ áâàãªâãàë ¡ã¤¥¬  §ë¢ âì ¬®¤ ¬¨,   ç¨á«® N { ¬®¤®¢®© à §¬¥à®áâìî à¥Äè¥¨ï. �®, çâ® ¤«ï (3) ¨ (4) ç¨á«® ¬®¤ à ¢®N , ï¢«ï¥âáï á«¥¤áâ¢¨¥¬ ®ç¥¢¨¤®£® ä ªâ :



������ ������� ��������� ���������� �������� 267¢ ª ¦¤ë© ¬®¬¥â ¢à¥¬¥¨ ª¢ ¤à â¨çãî ä®à¬ã (4) ¬®¦® ¤¨ £® «¨§¨à®¢ âì â ª, çâ®®  ¡ã¤¥â ¨¬¥âì á«¥¤ãîéãî áâàãªâãàã:	(z; �z; t) = N
∑i=1Ai(t)|�i(z; t)|2; (7)¯à¨ íâ®¬ �i(z; t) = N
∑i=1 uij(t) j(z);£¤¥U = (uij) { ã¨â à ï ¬ âà¨æ :N

∑i=1 u∗kiuji = Ækj :�â® ¢ëà ¦¥¨¥ ¬®¦® ¨â¥à¯à¥â¨à®¢ âì ª ª á®¢®ªã¯®áâìN ®â¤¥«ìëå áâàãªâãà, ª®Äâ®àë¥ ®¯¨áë¢ îâáï äãªæ¨ï¬¨ �i(z; t), ¯à¨ íâ®¬ äãªæ¨¨ Ai(t), ï¢«ïîé¨¥áï á®¡áâÄ¢¥ë¬¨ ç¨á« ¬¨ íà¬¨â®¢®© ¬ âà¨æë hij, ¬®¦® à áá¬ âà¨¢ âì ª ª  ¬¯«¨âã¤ë íâ¨åáâàãªâãà. �¬¥® íâ¨ áâàãªâãàë ¨ ¡ã¤ãâ  §ë¢ âìáï ¬®¤ ¬¨. � ª®¥ ¯à¥¤áâ ¢«¥¨¥¤«ï (4) ¯®§¢®«ï¥â â ª¦¥ £®¢®à¨âì ® â®¬, çâ® ¤¨ ¬¨ª  ¬®¤ á¢®¤¨âáï ª ¤¨ ¬¨ª¥  ¬¯«¨Äâã¤ ¨ ¢ãâà¥¥£® ¢à é¥¨ï ¬®¤, ª®â®à®¥ ®¯¨áë¢ ¥âáï ã¨â à®© ¬ âà¨æ¥©U. � íâ®©â®çª¨ §à¥¨ï ¯à¥¤áâ ¢«¥¨¥ (5) (N = 2) á®®â¢¥âáâ¢ã¥â  «¨ç¨î ¤¨ ¬¨ª¨ ¥ â®«ìª® ¬¯«¨âã¤, ® ¨ ¢à é¥¨î ¬®¤,   ¤«ïN = 3 ¯à¥¤áâ ¢«¥¨¥ (6) { ®âáãâáâ¢¨î ¢à é¥¨ï.�«ï äãªæ¨¨ 	(z; �z; t) ¢ ®¡é¥¬ á«ãç ¥ ¨¬¥¥âáï á«¥¤ãîé¥¥ â®¦¤¥áâ¢® (á¬. [6, 7]):� ln	 = ∑Ni;j=1 ∑Nk;l=1(hijhkl − hilhkj)WikW ∗jl	2 ; (8)£¤¥ Wij(z) = [ i;  j ] =  i ddz j −  j ddz i; i 6= j; i; j = 1; : : : ; N:�®®â¢¥âáâ¢¥® ¤«ïN = 2 � ln	 = 4(ab− |c|2)|W12|2	2 (9)¨ ¤«ïN = 3 � ln	 = 4ab|W12|2 + bc|W23|2 + ac|W13|2	2 : (10)� ¬¥â¨¬, çâ® ¬®¦¨â¥«ì 4 ¢ ¯à ¢®© ç áâ¨ íâ¨å ¢ëà ¦¥¨© ¢®§¨ª ¥â ¢á«¥¤áâ¢¨¥ â®£®,çâ® � = @2@x2 + @2@y2 = 4 @2@z@�z :� áá¬®âà¨¬ á ç «  á«ãç ©N = 2. Ǳ®âà¥¡ã¥¬ ¢ë¯®«¥¨ï á®®â®è¥¨©W12 =  1 ddz 2 −  2 ddz 1 = (A 1 +B 2); (11)



268 �.�. ��������£¤¥A,B { ª®¬¯«¥ªáë¥ ¯®áâ®ïë¥. �â® á®®â®è¥¨¥ ®¯à¥¤¥«ï¥â ¤®¯ãáâ¨¬ãî á¢ï§ì  1¨  2 ¨ ¯à¥¤áâ ¢«ï¥â á®¡®© ¤¨ää¥à¥æ¨ «ì®¥ ãà ¢¥¨¥ ®â®á¨â¥«ì® ®¤®© ¨§ äãªÄæ¨©. �¥è¥¨¥ íâ®£® ãà ¢¥¨ï ®â®á¨â¥«ì®  2 ¯à¨ § ¤ ®©  1 ¨¬¥¥â ¢¨¤ 2(z) =  1(z)(C exp{B�(z)} − AB) =  1(z)C�(z); (12)£¤¥ �(z) = ∫ dz  −11 (z), �(z) = exp{B�(z)} − ACB ; (13)  C { ¯®áâ®ï ï ¨â¥£à¨à®¢ ¨ï. � á«ãç ¥ ¬®¤®¢®© à §¬¥à®áâ¨N = 2 à¥è¥¨¥ (12)¯®«®áâìî ä¨ªá¨àã¥â ¯à®áâà áâ¢¥ãî áâàãªâãàã à¥è¥¨© ¨áå®¤®£® ãà ¢¥¨ï, ª®Äâ®à ï ®¯à¥¤¥«ï¥âáï ®¤®© ¯à®¨§¢®«ì®©   «¨â¨ç¥áª®© äãªæ¨¥©  1(z) ª®¬¯«¥ªá®£® à£ã¬¥â .� á«ãç ¥ ¬®¤®¢®© à §¬¥à®áâ¨N = 3 á«¥¤ã¥â ¯®âà¥¡®¢ âì ¢ë¯®«¥¨ï á®®â®è¥¨©W12 = k3 3; W23 = k1 1; W31 = k2 2; (14)£¤¥ k1, k2, k3 { ª®¬¯«¥ªáë¥¯®áâ®ïë¥. � íâ®¬ á«ãç ¥ ¯®¤áâ ®¢ª  (14) ¢ (10) ¯à¨¢®¤¨âª á«¥¤ãîé¥¬ã â®¦¤¥áâ¢ã:� ln	 = 4ab|k3|2| 3|2 + bc|k1|2| 1|2 + ac|k2|2| 2|2	2 : (15)�¨áâ¥¬  ®¡ëª®¢¥ëå¤¨ää¥à¥æ¨ «ìëåãà ¢¥¨© (14)®â®á¨â¥«ì®äãªæ¨© 1, 2,  3 ¨¬¥¥â ®¡é¥¥ à¥è¥¨¥ ¢¨¤  1(z) = q1 3(z) cos �(z);  2(z) = q2 3(z) sin �(z); ddz �(z) = q3 3(z) ; (16)£¤¥ q1 = i√k3k1 ; q2 = i√k3k2 ; q3 = √k1k2;  äãªæ¨ï  3(z) ¯à®¨§¢®«ì .3. �������� ��� ��� N = 2�«ï á«ãç ïN = 2 ãà ¢¥¨ï ¤«ï äãªæ¨© a(t); b(t) ¨ c(t) ¢ á¨«ã (9) ¨ (11) ¬®£ãâ ¡ëâì¯à¥¤áâ ¢«¥ë ¢ ¢¨¤¥ _a+ 4D(ab− |c|2)|A2| = �a;_b+ 4D(ab− |c|2)|B2| = �b; (17)_c+ 4D(ab− |c|2)AB∗ = �c:�â  á¨áâ¥¬  ¥«¨¥©ëå ãà ¢¥¨© à §à¥è ¥âáï â®ç®. �¢¥¤¥¬ á«¥¤ãîé¥¥ ®¡®§ ç¥Ä¨¥: P (t) = ∫ t e−�t′(a(t′)b(t′)− |c(t′)|2) dt′:



������ ������� ��������� ���������� �������� 269�®£¤  a(t) = e�t(−4D|A|2P (t) + �);b(t) = e�t(−4D|B|2P (t) + �
|C|2);c(t) = e�t(−4DAB∗P (t) + C∗

); (18)£¤¥ �, � { ¤¥©áâ¢¨â¥«ìë¥,    { ª®¬¯«¥ªá ï ¯®áâ®ïë¥. �«ï äãªæ¨¨ P ¯®«ãç ¥¬ãà ¢¥¨¥ dPdt e−�t = �P + �� − ||2
|C|2 ;¢ ª®â®à®¬ � = −4D(� |A|2|C|2 + �|B|2 − ∗C AB∗ − C∗

BA∗

) = const :�¥è¥¨¥¬ íâ®£® ãà ¢¥¨ï ï¢«ï¥âáï äãªæ¨ïP (t) = P0e�u(t) + P1; (19)£¤¥ u(t) = u0 + e�t� ;u0, P0 { ¯à®¨§¢®«ìë¥ ¯®áâ®ïë¥,   P1 = (�� − ||2)=|C|2�. � ¬¥â¨¬, çâ® ¢ á«ãç ¥� = 0 P (t) = P0e�t + P1:�®¢¬¥áâ® (18) ¨ (19) ¤ îâ ¯®«®¥ à¥è¥¨¥ § ¤ ç¨ ® ¤¨ ¬¨ª¥¬®¤. � ¯à¥¤áâ ¢«¥¨¨ (7) ¬¯«¨âã¤ë ¬®¤ ®¯¨áë¢ îâáï ¢ëà ¦¥¨ï¬¨A1(t) = −a+ b2 +√ (a− b)24 + |c|2; A2(t) = −a+ b2 −
√ (a− b)24 + |c|2;  á ¬¨ äãªæ¨¨ �1 ¨ �2 ¬®£ãâ ¡ëâì ¯à¥¤áâ ¢«¥ë ¢ ¢¨¤¥�1(z; t) =  1(z) + A1(t)− a(t)c(t)  2(z); �2(z; t) =  1(z) + A2(t)− a(t)c(t)  2(z):� ¬¥â¨¬ â ª¦¥, çâ® ¯ãâ¥¬ ®¡ê¥¤¨¥¨ï (12) ¨ (18) ¢ëà ¦¥¨¥ ¤«ï 	 ¬®¦¥â ¡ëâì ¯à¥¤Äáâ ¢«¥® ¢ ¢¨¤¥ 	(z; �z; t) = f(t)|C|2|g(z)|2 + e�t�(z; �z); (20)£¤¥ g(z) =  1(z) exp{B�(z)}; f(t) = −4D|B|2e�tP (t);�(z; �z) = | 1|2(�+ �|�|2 + �∗ + ∗�); (21)  äãªæ¨ï �(z) ®¯¨áë¢ ¥âáï á®®â®è¥¨¥¬ (13). Ǳà¨ íâ®¬� = −4D|B|2(�|�|2 + �− ∗�∗ − �);£¤¥ � = A=(CB).



270 �.�. ��������4. �������� ��� ��� �������� ��� N = 3� á«ãç ¥ N = 3 ¤«ï (6) (¢ ®âáãâáâ¢¨¥ ¢à é¥¨ï ¬®¤) ¨¬¥¥¬ á«¥¤ãîé¨¥ ãà ¢¥¨ï¤«ï äãªæ¨© a(t), b(t), c(t):_a+ 4Dbc|k1|2 = �a; _b+ 4Dac|k2|2 = �b; _c+ 4Dab|k3|2 = �c: (22)�â  á¨áâ¥¬  ¯®¤®¡  ãà ¢¥¨ï¬, ¢áâà¥ç îé¨¬áï ¢ § ¤ ç å âà¥å¢®«®¢®£® ¢§ ¨¬®¤¥©-áâ¢¨ï, ¨ ¨â¥£à¨àã¥âáï ¢ ª¢ ¤à âãà å. �¥ ®¡é¥¥ à¥è¥¨¥ áâà®¨âáï ¨§ á«¥¤ãîé¨å á®®âÄ®è¥¨©, ¯®«ãç îé¨åáï ¯àï¬® ¨§ (22):a2 = e2�t(�0 − 8D|k1|2 ∫ e−2�t′Qdt′);b2 = e2�t(�0 − 8D|k2|2 ∫ e−2�t′Qdt′);c2 = e2�t(0 − 8D|k3|2 ∫ e−2�t′Qdt′);£¤¥ Q(t) = a(t)b(t)c(t),   �0, �0, 0 { ¯®áâ®ïë¥. Ǳ¥à¥¬®¦ ï íâ¨ ãà ¢¥¨ï,  å®¤¨¬,çâ® Q(t) ã¤®¢«¥â¢®àï¥â ãà ¢¥¨îQ2 = (�0 − 8D|k1|2P (t))(�0 − 8D|k2|2P (t))(0 − 8D|k3|2P (t))e6�t;£¤¥ P (t) = ∫ e−2�t′Qdt′. �«ï ¯®á«¥¤¥© äãªæ¨¨ ¯®«ãç ¥¬ á«¥¤ãîé¥¥ ãà ¢¥¨¥:
( ddtP)2 = (�0 − 8D|k1|2P )(�0 − 8D|k2|2P )(0 − 8D|k3|2P )e2�t: (23)�¡é¥¥ à¥è¥¨¥ (23) ¯à¥¤áâ ¢¨¬® ¢ ¢¨¤¥ äãªæ¨¨�¥©¥àèâà áá }(u) [8, 9, £«. 18, á. 443]:P (u) = p0 + }(u; g2; g3); u(t) = e�td0� + u0;£¤¥ g2 = −4(e1e2 + e3e2 + e1e3); g3 = 4e1e2e3; e1 + e2 + e3 = 0;d0 = 18 |k1||k2||k3|p3=20 ; p0 = −13( �0

|k1|2 + �0
|k2|2 + 0

|k3|2);e1 = −�0 + |k1|2p0
|k1|2p0 ; e2 = −�0 + |k2|2p0

|k2|2p0 ; e3 = −0 + |k3|2p0
|k3|2p0 :�âáî¤  à¥è¥¨¥ ¤«ï a, b, c ¬®¦® ¯à¥¤áâ ¢¨âì ¢ ¢¨¤¥a(t) = ±

√8D|k1|e�t√e1p0 − }(u(t); g2; g3) ;b(t) = ±
√8D|k2|e�t√e2p0 − }(u(t); g2; g3) ; (24)c(t) = ±
√8D|k3|e�t√e3p0 − }(u(t); g2; g3) :



������ ������� ��������� ���������� �������� 271�¢  ç áâëå à¥è¥¨ï íâ¨å ãà ¢¥¨© ¬®¦® § ¯¨á âì ¢ í«¥¬¥â àëå äãªæ¨ïå.�¤® { ¢ âà¨£®®¬¥âà¨ç¥áª¨å äãªæ¨ïå:a(t) = a0e�tcos� ; b(t) = b0e�tcos� ; c(t) = c0e�t tg�; (25)£¤¥ �(t) = �0 ± 4Dc0|k1||k2|e�t� ; a0 = ±c0 |k1||k3| ; b0 = ±c0 |k2||k3| ; (26)á0 { ¯à®¨§¢®«ì ï ¤¥©áâ¢¨â¥«ì ï ¯®áâ®ï ï. �â®à®¥ { ¢ £¨¯¥à¡®«¨ç¥áª¨å äãªæ¨ïå:a(t) = a0e�tsh� ; b(t) = b0e�tsh� ; c(t) = c0e�t cth�; (27)£¤¥ ¢á¥ ¯®áâ®ïë¥ ¨ äãªæ¨ï �(t) ã¤®¢«¥â¢®àïîâ â¥¬¦¥ á®®â®è¥¨ï¬ (26). � ¬¥â¨¬,çâ® ®¡  íâ¨ à¥è¥¨ï ¯®¤¡®à®¬ ¯®áâ®ïëå ¬®£ãâ ¡ëâì á¤¥« ë ¥á¨£ã«ïàë¬¨   «îÄ¡®¬ ¨â¥à¢ «¥ ¢à¥¬¥¨ t > t0, ¯®áª®«ìªã äãªæ¨ï �(t), ¨£à îé ï à®«ì ä §ë ª®«¥¡ ¨©¢ áà¥¤¥, ¯®¤¡®à®¬ á®®â¢¥âáâ¢ãîé¨å ¯®áâ®ïëå ¯à¥¢à é ¥âáï ¢ ®£à ¨ç¥ãî äãªÄæ¨î   íâ®¬ ¨â¥à¢ «¥ ¢à¥¬¥¨.�®«¥¥ ®¡é¨© ª« áá ç áâëå à¥è¥¨© ®¡®¨å â¨¯®¢ á®®â¢¥âáâ¢ã¥â á«¥¤ãîé¨¬ § ç¥Ä¨ï¬ ¯ à ¬¥âà®¢ e1, e2, e3 [8]:e1 = e2 6= e3 : }(u) = �2−(

−23 + cth2(�−u));e1 6= e2 = e3 : }(u) = �2+(

−23 + 1sin2(�+u));£¤¥ �2± = ±9g32g2 :5. �������� ��� � ��������� ��� N = 3�áá«¥¤®¢ ¨¥ ®¡é¥© ¤¨ ¬¨ª¨¬®¤ ¢ á«ãç ¥N = 3¯à¨ ¢ë¯®«¥¨¨ á®®â®è¥¨© (14)¨ (16) á¢®¤¨âáï ª ¨áá«¥¤®¢ ¨î á¨áâ¥¬ë ãà ¢¥¨© ¤«ï íà¬¨â®¢®© ¬ âà¨æëH á ª®¬¯®Ä¥â ¬¨ hij(t) (4) _H = −4DQ(t)KH−1K∗ + �H; (28)§¤¥áìK = diag{k1; k2; k3}, Q(t) = detH. �®à¬  ãà ¢¥¨ï á¢ï§   á â¥¬, çâ® ¯à¨ ¢ëÄ¯®«¥¨¨ ãá«®¢¨© (14) â®¦¤¥áâ¢® (8) ¯à¨®¡à¥â ¥â ¢¨¤� ln	 = ∑Ni;j=1 ∑Nk;l=1 ∑Nm;n=1(hijhkl − hilhkj)"ijm"klnkm mk∗n ∗n	2 == detH∑Ni;j=1 ~hijkik∗j i ∗j	2 ; (29)£¤¥ ~hij(t) { í«¥¬¥âë ¬ âà¨æëH−1, ®¡à â®© ª ¬ âà¨æ¥H.



272 �.�. ���������¢¥¤¥¬ ¬ âà¨æãR = e−2�tK−1H. �®£¤  ¬ âà¨ç®¥ ãà ¢¥¨¥ ¤«ïR ¢ë£«ï¤¨â á«¥Ä¤ãîé¨¬ ®¡à §®¬: ddtR2 = −8De−2�tQ(t)K−1K∗:�¥è¥¨¥ íâ®£® ãà ¢¥¨ï ¬®¦® § ¯¨á âì ¢ ¬ âà¨ç®© ä®à¬¥R2 = −8DK−1K∗P (t) +R0; (30)£¤¥ R0 { ¯à®¨§¢®«ì ï ¯®áâ®ï ï ¬ âà¨æ  (¥¥ áâàãªâãà  ¤®«¦  ¡ëâì «¨èì á®£« á®Ä¢   á âà¥¡®¢ ¨¥¬, çâ®H ï¢«ï¥âáï íà¬¨â®¢®© ¬ âà¨æ¥©),P (t) = ∫ e−2�t′Qdt′:�âáî¤  à¥è¥¨¥ ¤«ï H ¬®¦¥â ¡ëâì ª®¬¯ ªâ® § ¯¨á ® ¢ ¬ âà¨ç®-äãªæ¨® «ì®©ä®à¬¥ H = e2�tK(

−8DK−1K∗P (t) +R0)1=2 = (CP (t) +KR0)1=2; (31)£¤¥ C = −8DKK∗ = −8D diag{|k1|2; |k2|2; |k3|2}:�âáî¤  á«¥¤ã¥â, çâ®M0 = KR0 ¤®«¦  ¡ëâì íà¬¨â®¢®© ¬ âà¨æ¥©. Ǳ®«ãç¥®¥ à¥è¥Ä¨¥ ¬®¦¥â ¡ëâì ¯à¥¤áâ ¢«¥® ¢ ¡®«¥¥ ã¤®¡®© ä®à¬¥H = l0(t)I+ l1(t)(CP (t) +M0) + l2(t)(CP (t) +M0)2; (32)£¤¥ I { ¥¤¨¨ç ï ¬ âà¨æ ,   lm(t), m = 0; 1; 2, { à¥è¥¨ï á¨áâ¥¬ë âà¥å «¨¥©ëå  «Ä£¥¡à ¨ç¥áª¨å ãà ¢¥¨©��(t)1=2 = 2
∑m=0 lm(t)[��(t)]m; � = 1; 2; 3; (33)  ��(t) { á®¡áâ¢¥ë¥ ç¨á«  ¬ âà¨æëCP (t) +M0.�ãªæ¨® «ì ï § ¢¨á¨¬®áâì à¥è¥¨ï (31) ®â t ®¯à¥¤¥«ï¥âáï ®¤®© äãªæ¨¥© P (t),ãà ¢¥¨¥ ¤«ï ª®â®à®© á«¥¤ã¥â ¨§ (30):

(dPdt )2 = e2�tk21k22k23 det{CP (t) +M0}: (34)� ª ª ª det{CP (t) +M0} { ¯®«¨®¬ âà¥âì¥© áâ¥¯¥¨ á ¤¥©áâ¢¨â¥«ìë¬¨ ¯®áâ®ïë¬¨ª®íää¨æ¨¥â ¬¨, â® à¥è¥¨¥¬ ¯®á«¥¤¥£® ãà ¢¥¨ï ï¢«ï¥âáï äãªæ¨ï �¥©¥àèâà áá P (t) = }(u; g2; g3) ¯à¨ ¥ª®â®àëå § ç¥¨ïå ¥¥ ¨¢ à¨ â®¢ g2 ¨ g3, ¢ëà ¦ îé¨åáï ç¥Äà¥§ í«¥¬¥âë ¯®áâ®ïëå ¬ âà¨æK ¨R0. � á®¢®ªã¯®áâ¨ á®®â®è¥¨ï (34), (33) ¨ (32)¯®«®áâìî ®¯¨áë¢ îâ à¥è¥¨ï, á®®â¢¥âáâ¢ãîé¨¥N = 3 á ¢à é¥¨¥¬ ¬®¤.�á¥ ç áâë¥ à¥è¥¨ï, ¯à¨¢¥¤¥ë¥ ¤«ï á«ãç ïN = 3, ¤¥¬®áâà¨àãîâ ®¡é¥¥ á¢®©áâÄ¢®, á®áâ®ïé¥¥ ¢ â®¬, çâ® ¤¨ ¬¨ª  ¬®¤ (á ¢à é¥¨¥¬ ¨ ¡¥§ ¢à é¥¨ï) ¢ á«ãç ¥ � = 0



������ ������� ��������� ���������� �������� 273®ª §ë¢ ¥âáï á¨£ã«ïà®©, â.¥. §  ª®¥ç®¥ ¢à¥¬ï à¥è¥¨¥ ¢áî¤ã ®¡à é ¥âáï ¢ ¡¥áª®Ä¥ç®áâì. Ǳ®á«¥¤¥¥ ¥áâì á«¥¤áâ¢¨¥ á¢®©áâ¢ äãªæ¨¨ �¥©¥àèâà áá  (á¬. [8, 9]). �à¥¬ï®¡à é¥¨ï ¢ ¡¥áª®¥ç®áâì ®¯à¥¤¥«ï¥âáï ¯¥à¨®¤ ¬¨ äãªæ¨¨ �¥©¥àèâà áá , ç¥à¥§ ª®Äâ®àãî ¢ëà ¦ îâáï  ¬¯«¨âã¤ë¬®¤. � á«ãç ¥¦¥ � 6= 0 áãé¥áâ¢ãîâ â ª¨¥ § ç¥¨ï � ¨§ ç¥¨ï ¨¢ à¨ â®¢ äãªæ¨¨ �¥©¥àèâà áá  g2 ¨ g3, ¯à¨ ª®â®àëå à¥è¥¨¥ ¥ ¤®áâ¨£ Ä¥â á¨£ã«ïà®£® á®áâ®ï¨ï   ¯®«ã®á¨ t > 0, ¯®áª®«ìªã ¢ íâ®¬ á«ãç ¥  à£ã¬¥â äãªæ¨¨�¥©¥àèâà áá  ¬¥ï¥âáï ¢ ª®¥çëå ¯à¥¤¥« å.6. Ǳ�����Ǳ ��Ǳ��Ǳ������Ǳ®áâà®¥ë¥ à¥è¥¨ï ¯à¥¤áâ ¢«ïîâ á®¡®© ª« ááëç áâëå à¥è¥¨© ¨áå®¤®£® ãà ¢Ä¥¨ï (1), § ¢¨áïé¨¥ ®â ®¤®£® äãªæ¨® «ì®£®¯ à ¬¥âà  ¢ ¢¨¤¥ äãªæ¨¨ ª®¬¯«¥ªá®Ä£®  à£ã¬¥â  (�(z)). � ¦¤ë© ¢¨¤ äãªæ¨® «ì®£® ¯ à ¬¥âà  ¢ë¤¥«ï¥â á¯¥æ¨ «ìë©ª« áá  ç «ìëå ãá«®¢¨©. �ëè¥ à áá¬®âà¥ë à¥è¥¨ï, á®®â¢¥âáâ¢ãîé¨¥ ¤¢ã¬ á«ãç Äï¬ N = 2 ¨ N = 3, çâ® ¢ â¥à¬¨®«®£¨¨ à ¡®âë [6] ¨ ¤ ®© à ¡®âë ®¯à¥¤¥«ï¥â ç¨á«®¬®¤, í¢®«îæ¨®¨àãîé¨å ¢ á¨áâ¥¬¥ ®¤®¢à¥¬¥®. �®®¡é¥ £®¢®àï, ¬®¦® à áá¬ âà¨Ä¢ âì § ¤ çã ® áãé¥áâ¢®¢ ¨¨ à¥è¥¨© á ç¨á«®¬ ¬®¤ N > 3. Ǳàï¬®¥ à¥è¥¨¥ íâ®© § Ä¤ ç¨ ®ª §ë¢ ¥âáï ¢¥áì¬  á«®¦ë¬. �¤ ª® ¨¬¥¥âáï ¤àã£®© á¯®á®¡ ¯®áâà®¨âì à¥è¥¨ïá N > 3. �â®â á¯®á®¡ á¢ï§  á áãé¥áâ¢®¢ ¨¥¬ á¯¥æ¨ «ì®£® ¯à¨æ¨¯  áã¯¥à¯®§¨æ¨¨,¢ë¯®«ïîé¥£®áï ¤«ï ¯®áâà®¥ëå à¥è¥¨© ª« áá®¢N = 2 ¨ N = 3. �¬¥®, ¯ãáâì á®Ä£« á® (3) u1 = 	−11 ¨ u2 = 	−12 { ¤¢  à¥è¥¨ï ãà ¢¥¨ï (1) ®¤®£® ¨§ à áá¬®âà¥ëåª« áá®¢. �®£¤ , áª« ¤ë¢ ï ¤¢  ãà ¢¥¨ï, á®®â¢¥âáâ¢ãîé¨¥ íâ¨¬ à¥è¥¨ï¬, ¯®«ãç ¥¬@@t(	1 +	2	1	2 ) = −D� ln(	1	2)+ �	1 +	2	1	2 : (35)Ǳ®âà¥¡ã¥¬, çâ®¡ë ª®íää¨æ¨¥âë ª¢ ¤à â¨çëå ä®à¬	1 ¨ 	2 ¡ë«¨ â ª¨¬¨, çâ®¡ë ¢ëÄ¯®«ï«®áì á®®â®è¥¨¥	1(z; �z; t) + 	2(z; �z; t) = G(z; t)[G(�z; t)]∗; (36)£¤¥ G(z; t) { ¥ª®â®à ï ª®¬¯«¥ªá ï äãªæ¨ï  à£ã¬¥â®¢ z ¨ t. � íâ®¬ á«ãç ¥, ¢¢®¤ï®¢ãî äãªæ¨î U(z; �z; t) = 	1 +	2	1	2 = G(z; t)[G(�z; t)]∗	1	2 ; (37) å®¤¨¬, çâ® ®  ã¤®¢«¥â¢®àï¥â ¨áå®¤®¬ã ãà ¢¥¨î (1):Ut = D� lnU + �U:� ª¨¬ ®¡à §®¬, äãªæ¨ï U = u1 + u2 = G(z; t)[G(�z; t)]∗u1u2 ¯à¨ ãá«®¢¨¨ (36) { ®Ä¢®¥ à¥è¥¨¥ ¨áå®¤®£® ãà ¢¥¨ï. � â®çª¨ §à¥¨ï ¬®¤®¢®© ª« áá¨ä¨ª æ¨¨ äãªæ¨ï	0 = U−1 { ª¢ ¤à â¨ç ï ä®à¬  à §¬¥à®áâ¨N > 3.�â®â ¯à¨æ¨¯ áã¯¥à¯®§¨æ¨¨ ¬®¦® ®¡®¡é¨âì, ¯®« £ ïU = u1 + u2 + · · ·+ un = 1	1 + 1	2 + · · ·+ 1	n (38)4 �¥®à¥â¨ç¥áª ï ¨ ¬ â¥¬ â¨ç¥áª ï ä¨§¨ª , â. 124, ò 2, 2000 £.



274 �.�. ��������¨ âà¥¡ãï, çâ®¡ë ¢ë¯®«ï«®áì á®®â®è¥¨¥n
∑i=1 n

∏j=1;j 6=i	j(z; �z; t) = G(z; t)[G(�z; t)]∗ (39)¯à¨ ¥ª®â®à®© äãªæ¨¨G(z; t). Ǳà¨ íâ®¬ äãªæ¨ïU { ¢®¢ì à¥è¥¨¥ ¨áå®¤®£® ãà ¢¥Ä¨ï (1).� áá¬®âà¨¬ ¥áª®«ìª® íª§¥¬¯«ïà®¢ à¥è¥¨© 	i, i = 1; : : : ; n, áN = 2. �â¨ à¥è¥¨ï¬®¦® ¯à¥¤áâ ¢¨âì á®£« á® (20) ¢ á«¥¤ãîé¥¬ ¢¨¤¥:	i(z; �z; t) = f(t)|Ci|2|g(z)|2 + e�t�i(z; �z); i = 1; : : : ; n; (40)£¤¥ f(t), g(z) â¥ ¦¥, çâ® ¨ ¢ (20),�i(z; �z) = | 1|2(�i + �i|�|2 + i�∗ + ∗i �); i = 1; : : : ; n:� ª¨¬ ®¡à §®¬, äãªæ¨¨ 	i ®â«¨ç îâáï ¤àã£ ®â ¤àã£  § ç¥¨¥¬ ¯®áâ®ïëå ¯ à Ä¬¥âà®¢ �i, �i, �i, i ¯à¨ ä¨ªá¨à®¢ ëå § ç¥¨ïå �, B ¨ P1. � ¬¥â¨¬, çâ® ä¨ªá æ¨ïP1 = (�i�i − |i|2)=|Ci|2� (19)  ª« ¤ë¢ ¥â ®£à ¨ç¥¨¥   ¢ë¡®à ¯®áâ®ïëå �i, �i,i. Ǳà¨ íâ®¬ à¥è¥¨ï (18) ¬®¦® § ¯¨á âì ¢ á«¥¤ãîé¥¬ ¢¨¤¥:ai(t) = |�|2|Ci|2f(t) + �ie�t; i = 1; : : : ; n;bi(t) = f(t) + �i
|Ci|2 e�t; i = 1; : : : ; n; (41)ci(t) = �Cif(t) + iC∗i e�t; i = 1; : : : ; n:�á¯®«ì§ãï íâ¨ ®¡é¨¥ ®¡®§ ç¥¨ï, ¯®ª ¦¥¬, çâ® á®®â®è¥¨ï (36) ¨ (39) ¤«ï n = 2; 3¤¥©áâ¢¨â¥«ì® ¯à¨¢®¤ïâ ª ®¢ë¬ ¥âà¨¢¨ «ìë¬ à¥è¥¨ï¬ (37) ¨ (38).6.1. �®¢ë¥ à¥è¥¨ï á N = 3. � ç¥¬ á ¯®áâà®¥¨ï áã¯¥à¯®§¨æ¨®®£® à¥è¥¨ï¨§ ¤¢ãå à¥è¥¨© áN = 2, çâ® á®®â¢¥âáâ¢ã¥â n = 2. � íâ®¬ á«ãç ¥ ãá«®¢¨¥ (36) á¢®¤¨âáïª âà¥¡®¢ ¨î�1 +�2 = F (t)|g(z)|2 = F (t)| 1|2|� + �(z)|2 = F (t)| 1|2 exp{B�(z) +B∗[�(z)]∗};£¤¥ F (t) = 2f(t)(|C1|2 + |C2|2) + e�t(�1 + �2). Ǳ®á«¥¤¥¥ ãá«®¢¨¥ ¨, á«¥¤®¢ â¥«ì®,ãá«®¢¨¥ (36) ¢ë¯®«ïîâáï, ¥á«¨ ¯ à ¬¥âàë �i, �i ¨ i ã¤®¢«¥â¢®àïîâ  «£¥¡à ¨ç¥áª¨¬á®®â®è¥¨ï¬ 1 + 2 = (�1 + �2)�; (�1 + �2) = (�1 + �2)|�|2: (42)� íâ®¬ á«ãç ¥ äãªæ¨ïU = F (t)|g(z)|2f2(t)|C1C2|2|g(z)|4 + e�tf(t)(|C1|2�2 + |C2|2�1) + e2�t�1�2ï¢«ï¥âáï à¥è¥¨¥¬ ãà ¢¥¨ï (1) áN = 3, ¯®áª®«ìªã äãªæ¨ï 	 = 	1	2 { ª¢ ¤à â¨çÄ ï ä®à¬  ®â®á¨â¥«ì® âà¥å äãªæ¨©  21 ,  22 ,  1 2.



������ ������� ��������� ���������� �������� 2756.2. �®¬¯«¥ªá¨ä¨æ¨à®¢ ë¥ à¥è¥¨ï. � ¬¥â¨¬ â ª¦¥, çâ® ¯à¨æ¨¯ áã¯¥àÄ¯®§¨æ¨¨ ¯®§¢®«ï¥â à áè¨à¨âì ¤¨ ¬¨ç¥áª¨© ª« áá à¥è¥¨©, ¢¢®¤ï ¢ à áá¬®âà¥¨¥ à¥Äè¥¨ï, á®®â¢¥âáâ¢ãîé¨¥ ª®¬¯«¥ªáë¬ ª¢ ¤à â¨çë¬ ä®à¬ ¬. � áá¬®âà¨¬ ¤¢¥ ª¢ ¤Äà â¨çë¥ ä®à¬ë á® ¢§ ¨¬® á®¯àï¦¥ë¬¨ ª®¬¯«¥ªáë¬¨ ª®íää¨æ¨¥â ¬¨ a(t), b(t),c(t), d(t): 	1 = 	(z; �z; t) = a(t)| 1|2 + b(t)| 2|2 + c(t) 1 ∗2 + d(t) ∗1 2;	2 = 	∗:�¨ ¬¨ç¥áª¨¥ à¥è¥¨ï ¤«ï äãªæ¨© ai(t); bi(t); ci(t); di(t) ¨¬¥îâ â®â ¦¥ ¢¨¤ (17), ¢ ª®Äâ®à®¬ c∗(t) § ¬¥¥    d(t) ¨ ¢á¥ ¯ à ¬¥âàëª®¬¯«¥ªáë¥(§  ¨áª«îç¥¨¥¬�). �¥è¥¨¥íâ®© á¨áâ¥¬ë ¨¬¥¥â ¢¨¤a(t) = e�t(−4D|A|2P (t) + �); b(t) = e�t(−4D|B|2P (t) + �
|C|2);c(t) = e�t(−4DAB∗P (t) + C∗

); d(t) = e�t(−4DA∗BP (t) + ÆC);£¤¥ �, �, , Æ { ª®¬¯«¥ªáë¥ ¯®áâ®ïë¥. �¥è¥¨¥ ¦¥ ¤«ï ª®¬¯«¥ªá®© äãªæ¨¨ P (t)¡ã¤¥â ¨¬¥âì ¢¨¤,   «®£¨çë© (19):P (t) = P0e�u(t) + P1; (43)£¤¥ â¥¯¥àì � = −4D|B|2(�|�|2 + �− ∗�∗ − Æ�) = const¨ u0, P0 { ª®¬¯«¥ªáë¥ ¯®áâ®ïë¥. �®¬¯«¥ªá®© â¥¯¥àì ï¢«ï¥âáï ¨ P1 = (�� − Æ)=�.� à¥§ã«ìâ â¥ äãªæ¨ï P (t) â ª¦¥ ª®¬¯«¥ªá ï. � ®â«¨ç¨¥ ®â (19) à¥è¥¨¥ (43) ¬®¦¥â¡ëâì ¯¥à¨®¤¨ç¥áª¨¬. �â® ¢®§¬®¦®,  ¯à¨¬¥à, ¢ á«ãç ¥ � = 0 ¨ Re{�} = 0.Ǳà¥¤áâ ¢¨¬ à¥è¥¨¥ ¤«ï 	 ¢ ä®à¬¥,   «®£¨ç®© (5),	(z; �z; t) = f(t)|C|2|g(z)|2 + e�t�(z; �z); (44)£¤¥ �(z; �z) = | 1|2(�+ �|�|2 + �∗ + Æ�); (45)  ¢á¥ ®áâ «ìë¥ ®¡®§ ç¥¨ï á®¢¯ ¤ îâ á (21). � áá¬®âà¨¬ ãá«®¢¨¥ (36) ¢ á«¥¤ãîé¥©ä®à¬¥:	1 +	2 = 	+	∗ = |C|2|g(z)|2(f(t) + f∗(t)) + e�t(�+�∗
) = F (t)|g(z)|2:�âáî¤   å®¤¨¬, çâ® ª®¬¯«¥ªáë¥ ¯®áâ®ïë¥ �, �, , Æ ¤®«¦ë ¡ëâì á¢ï§ ë á®®â®Äè¥¨ï¬¨,   «®£¨çë¬¨ (42), + Æ∗ = (� + �∗)�; (�+ �∗) = (� + �∗)|�|2; 4∗



276 �.�. ��������¯¥à¢®¥ ¨§ ª®â®àëå ª®¬¯«¥ªá®¥,   ¢â®à®¥ ¤¥©áâ¢¨â¥«ì®¥. � à¥§ã«ìâ â¥ ¯®«ãç ¥¬F (t) = |C|2(f(t) + f∗(t)) + e�t(� + �∗):�¥è¥¨¥ ¨áå®¤®£® ãà ¢¥¨ï ¢ íâ®¬ á«ãç ¥ ¨¬¥¥â ¢¨¤U = F (t)|g(z)|2
|f(t)|2|C|4|g(z)|4 + e�t|C|2(f∗(t)� + f(t)�∗) + e2�t��∗

: (46)� á«ãç ¥ � = 0 ¨ Re{�} = 0, Im{�} = � á®£« á® (21) ¨ (19)f(t) = −4D|B|2P (t) = −4D|B|2(P0ei�t + P1);¯®íâ®¬ã äãªæ¨ï (46) { ¯¥à¨®¤¨ç¥áª®¥ ¯® ¢à¥¬¥¨ à¥è¥¨¥ ¨ á®®â¢¥âáâ¢ã¥âN = 3, ª ª¨ ¯à¥¤ë¤ãé¥¥.6.3. �¥è¥¨ï á N > 3. � áá¬®âà¨¬ â¥¯¥àì âà¨ íª§¥¬¯«ïà  äãªæ¨© (40) (n = 3).�á«®¢¨¥ (39) ¢ íâ®¬ á«ãç ¥ á¢®¤¨âáï ª á¨áâ¥¬¥  «£¥¡à ¨ç¥áª¨å ãà ¢¥¨©C1(�2 + �3) + C2(�1 + �3) + C3(�2 + �1) = �0|�|2;C1(�2 + �3) + C2(�1 + �3) + C3(�2 + �1) = �0; (47)C1(2 + 3) + C2(1 + 3) + C3(2 + 1) = �0�¨ �1�2 + �3�2 + �3�1 = |�|4�0;�1�2 + �3�2 + �3�1 = �0;12 + 32 + 31 = �2�0;�1(2 + 3) + �2(3 + 1) + �3(2 + 1) = 2��0;�1(2 + 3) + �2(3 + 1) + �3(2 + 1) = 2�|�|2�0;1(∗2 + ∗3 ) + 2(∗3 + ∗1 ) + 3(∗2 + ∗1 )++�1(�2 + �3) + �2(�3 + �1) + �3(�2 + �1) = 4|�|2�0: (48)
�¨áâ¥¬  ãà ¢¥¨© (47), (48), á®áâ®ïé ï ¨§ ¤¥¢ïâ¨ ¥«¨¥©ëå  «£¥¡à ¨ç¥áª¨å ãà ¢¥Ä¨© (¯ïâì ¤¥©áâ¢¨â¥«ìëå ¨ ç¥âëà¥ ª®¬¯«¥ªáëå) ®â®á¨â¥«ì® ®¤¨ ¤æ â¨ ¤¥©áâ¢¨Äâ¥«ìëå ¨ ç¥âëà¥å ª®¬¯«¥ªáëå ¯ à ¬¥âà®¢, ¥¢ëà®¦¤¥  ¨ ¥¤®®¯à¥¤¥«¥  ¨ ¯®íâ®¬ã¨¬¥¥â ¡¥áª®¥ç®¥ ç¨á«® à¥è¥¨©. �â¨ à¥è¥¨ï  å®¤ïâáï ¡¥§ ®á®¡®£® âàã¤ , ® ¨¬¥îâ¤®áâ â®ç® £à®¬®§¤ª¨© ï¢ë© ¢¨¤. Ǳ®íâ®¬ã ¥ ¡ã¤¥¬ ¨å §¤¥áì ¯à¨¢®¤¨âì. �«¥¤áâ¢¨¥¬¢ë¯®«¥¨ï ãà ¢¥¨© (47) ï¢«ï¥âáï â®¦¤¥áâ¢®	1	2 +	2	3 +	3	1 == |g(z)|4(f(t)2(C1C2 + C2C3 + C3C1) + e�tf(t)�0 + e2�t�0);¨ áã¯¥à¯®§¨æ¨®®¥ à¥è¥¨¥ ¬®¦® § ¯¨á âì ¢ ¢¨¤¥U = |g(z)|4(f(t)2(C1C2 + C2C3 + C3C1) + e�tf(t)�0 + e2�t�0)	1	2	2 :



������ ������� ��������� ���������� �������� 277�â® à¥è¥¨¥ á®®â¢¥âáâ¢ã¥â N = 4, ¯®áª®«ìªã 	0 = 	1	2	2 { ª¢ ¤à â¨ç ï ä®à¬  áª®®à¤¨ â ¬¨ { 31;  32 ;  21 2;  22 1}.Ǳ®   «®£¨¨ á íâ¨¬¨ ¯à¨¬¥à ¬¨¬®¦® ¯®áâà®¨âì à¥è¥¨ï, á®®â¢¥âáâ¢ãîé¨¥ ¯à®¨§Ä¢®«ì®¬ã § ç¥¨îN , á ¯®¬®éìî ¯®¤¡®à  ¯®¤å®¤ïé¥£® ç¨á«  äãªæ¨©	i, i = 1; : : : ; n.� á«ãç ¥ n = 2k áãé¥áâ¢ãîâ ¯¥à¨®¤¨ç¥áª¨¥ à¥è¥¨ï, ¥á«¨ 	i+k = 	∗i , i = 1; : : : ; k.� ª ç¥áâ¢¥ ¥é¥ ®¤®£® ¯à¨¬¥à  à áá¬®âà¨¬ à¥è¥¨¥, ¯®«ãç îé¥¥áï á ¯®¬®éìî áãÄ¯¥à¯®§¨æ¨¨ ¤¢ãå à¥è¥¨© áN = 3 â¨¯  (6), (24). �«ï ¯®áâà®¥¨ï íâ¨å à¥è¥¨© ¬®¦®¢®á¯®«ì§®¢ âìáï â¥¬ ®¡áâ®ïâ¥«ìáâ¢®¬, çâ® ¢ (24) äãªæ¨¨ a, b, c ®¯à¥¤¥«¥ë á â®ç®áÄâìî ¤® § ª , â.¥. ¥á«¨ a, b, c { à¥è¥¨ï, â® ¨ "1a, "2b, "3c { ¢®¢ì à¥è¥¨ï, £¤¥ "i = ±1.�ë¡¥à¥¬ ¢ ª ç¥áâ¢¥ 	1 ¨ 	2 äãªæ¨¨ á«¥¤ãîé¥£® ¢¨¤ :	1(z; �z; t) = a(t)| 1|2 + b(t)| 2|2 + c(t)| 3|2;	2(z; �z; t) = a(t)| 1|2 − b(t)| 2|2 − c(t)| 3|2:�®£¤  ãá«®¢¨¥ (36) ¢ë¯®«ï¥âáï  ¢â®¬ â¨ç¥áª¨: 	1 + 	2 = 2a(t)| 1|2. �âáî¤  ¯®«ãÄç ¥¬, çâ® U = 2a(t)| 1|2	1	2{ à¥è¥¨¥ ¨áå®¤®£® ãà ¢¥¨ï. �®¤®¢ ï à §¬¥à®áâì íâ®£® à¥è¥¨ï N = 6. � «®Ä£¨ç® ¬®¦® áâà®¨âì ¨ ¡®«¥¥ á«®¦ë¥ à¥è¥¨ï.7. �����������«¥¤áâ¢¨¥¬ áãé¥áâ¢®¢ ¨ï ¥«¨¥©®£® ¯à¨æ¨¯  áã¯¥à¯®§¨æ¨¨ ¤«ï à¥è¥¨© ¨áå®¤Ä®£® ãà ¢¥¨ï (1) ï¢«ï¥âáï  «¨ç¨¥ ã (1) ¬®£®¬®¤®¢ëå à¥è¥¨©, § ¢¨áïé¨å ®â ®¤Ä®£® äãªæ¨® «ì®£® ¯ à ¬¥âà . �â®  ¯®¬¨ ¥â  «¨ç¨¥ ¬®£®á®«¨â®ëå à¥è¥Ä¨© ¤«ï ãà ¢¥¨©, ¨¬¥îé¨å ¯à¥¤áâ ¢«¥¨¥ � ªá . �ãé¥áâ¢¥ë¬ ®â«¨ç¨¥¬ ãà ¢¥Ä¨ï (1) ®â ãà ¢¥¨©, ¨â¥£à¨àã¥¬ëå á ¯®¬®éìî ¬¥â®¤  ®¡à â®© § ¤ ç¨ à áá¥ï¨ï¨ ¤®¯ãáª îé¨å ¬®£®á®«¨â®ë¥ à¥è¥¨ï, ï¢«ï¥âáï ¥£® ¤¨ääã§¨®ë© å à ªâ¥à, çâ®,¯®-¢¨¤¨¬®¬ã, ¥ ¤®¯ãáª ¥â ¯à¥¤áâ ¢«¥¨ï íâ®£® ãà ¢¥¨ï ¢ ä®à¬¥ ¡¥áª®¥ç®¬¥à®©£ ¬¨«ìâ®®¢®© á¨áâ¥¬ë. � ¤àã£®© áâ®à®ë,  «¨ç¨¥ ¯à¨æ¨¯  áã¯¥à¯®§¨æ¨¨ ¤«ï íâ®Ä£® ãà ¢¥¨ï ãª §ë¢ ¥â   áãé¥áâ¢®¢ ¨¥ ã ¥£® ¤®áâ â®ç® ¡®£ â®£®  ¡®à  ¤¨ ¬¨Äç¥áª¨å á¨¬¬¥âà¨© (¢ ç¨áâ®¬ ¢¨¤¥ ¤«ï � = 0) â¨¯  § ª®®¢ á®åà ¥¨ï ¤«ï \á®«¨â®Äëå" ãà ¢¥¨©. �á«¨ á«¥¤®¢ âì ¨¤¥®«®£¨¨ â¥®à¨¨ á®«¨â®®¢, â® ¬®¦® áª § âì, çâ®¤«ï ¨§ãç ¥¬®£® §¤¥áì ãà ¢¥¨ï (1)  «¨ç¨¥ â®çëå à¥è¥¨© á \¯à®áâ®©" ¤¨ ¬¨ª®© ¨áâàãªâãà®© ï¢«ï¥âáï á«¥¤áâ¢¨¥¬ ¡ « á  ¥«¨¥©®áâ¨ ¨ ¤¨ääã§¨¨  ¯®¤®¡¨¥ â®£® ¡ Ä« á , ª®â®àë© áãé¥áâ¢ã¥â ¢ ¥«¨¥©ëå ¤¨á¯¥à£¨àãîé¨å áà¥¤ å ¤«ï á®«¨â®®¢. � Äª¨¬ ®¡à §®¬, ¨áá«¥¤®¢ ®¥ ãà ¢¥¨¥ ¯à¥¤áâ ¢«ï¥â á®¡®© ãà ¢¥¨¥ ®¢®£® ¥£ ¬¨«ìÄâ®®¢  â¨¯ , ¤®¯ãáª îé¥¥, ®¤ ª®, ¡®£ âë©  ¡®à â®çëå à¥è¥¨©. �¥§ã«ìâ âë à Ä¡®â [5, 6] ¯®ª §ë¢ îâ, çâ® ãà ¢¥¨ï â ª®£® â¨¯  ®¡à §ãîâ ¤®áâ â®ç® ¡®«ìè®© ª« áá¤¨ääã§¨®ëå ãà ¢¥¨©, ª®â®àë© ¢ [5, 6] ¡ë«  §¢  ¤¨ääã§¨®ë¬¨æ¥¯®çª ¬¨�®¤ë.�¥â®¤ ª¢ ¤à â¨çëå ä®à¬, ¨á¯®«ì§®¢ ë© ¢ ¤ ®© à ¡®â¥ ¨ à ¡®â å [5, 6] ¨ ®¡®¡é¥Äë© ¢à ¡®â¥ [10], ¯à¥¤áâ ¢«ï¥â ¥áâ¥áâ¢¥ë© á¯®á®¡ ¯®áâà®¥¨ï¬®£®¬®¤®¢ëåà¥è¥¨©¤«ï íâ®£® ª« áá  ãà ¢¥¨©.
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