
12 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2000. ü 5��� 539.12.01 o qwnyh re{eniqh urawnenij dwiveniqdlq odnogo klassa polnostx` integriruemyhklassi~eskih sistem ~etyreh ~asticwo wne{nem pole�. �. �¥é¥àïª®¢, �. �. �¢¥àáª®©(ª ä¥¤à  ª¢ ­â®¢®© â¥®à¨¨ ¨ ä¨§¨ª¨ ¢ëá®ª¨å í­¥à£¨©)� ©¤¥­ë ï¢­ë¥ à¥è¥­¨ï ãà ¢­¥­¨© ¤¢¨¦¥­¨ï ¤«ï ®¤­®£® ª« áá  ¯®«­®áâìî ¨­â¥£à¨àã¥¬ëåá¨áâ¥¬ ç¥âëà¥å ç áâ¨æ ¢® ¢­¥è­¥¬ ¯®«¥. �®«ãç¥­® á®®â­®è¥­¨¥, á¢ï§ë¢ îé¥¥ ­ ç «ì­ë¥ ãá«®¢¨ï,ª®­áâ ­âã ¢§ ¨¬®¤¥©áâ¢¨ï ¨ ¢à¥¬ï ¯ ¤¥­¨ï ¤¢ãå ç áâ¨æ ¢ á¨­£ã«ïà­®áâì ¯®â¥­æ¨ «  ¢§ ¨¬®¤¥©áâ¢¨ï.� ­ áâ®ïé¥¬ã ¢à¥¬¥­¨ à §«¨ç­ë¥ ¬¥â®¤ë à¥è¥-­¨ï ãà ¢­¥­¨© ¤¢¨¦¥­¨ï ¢ ï¢­®¬ ¢¨¤¥ ¡ë«¨ ­ ©-¤¥­ë ¤«ï ¬­®£¨å ¯®«­®áâìî ¨­â¥£à¨àã¥¬ëå á¨áâ¥¬[1{4]. � à ¡®â¥ [5] ¬ë ¨á¯®«ì§®¢ «¨ à §à ¡®â ­­ë©à ­¥¥ [6] ¬¥â®¤ à¥è¥­¨ï ãà ¢­¥­¨© ¤¢¨¦¥­¨ï ¢ ï¢­®¬¢¨¤¥ ¤«ï ª« áá  ¯®«­®áâìî ¨­â¥£à¨àã¥¬ëå á¨áâ¥¬ Nç áâ¨æ á à ¢­ë¬¨ ¬ áá ¬¨ m= 1 , p á¯®«®¦¥­­ëå ­ ¯àï¬®© ¨ ¯®¯ à­® ¢§ ¨¬®¤¥©áâ¢ãîé¨å ¢® ¢­¥è­¥¬¯®«¥. � ¯®¬®éìî íâ®£® ¬¥â®¤  ¬ë ­ è«¨ ï¢­ë¥à¥è¥­¨ï ãà ¢­¥­¨© ¤¢¨¦¥­¨ï ¤«ï ª« áá  á¨áâ¥¬ âà¥åç áâ¨æ. � ­ áâ®ïé¥© à ¡®â¥ íâ®â ¬¥â®¤ ¯p¨¬¥­ï¥âáï¤«ï á¨áâ¥¬ë ç¥âëà¥å ç áâ¨æ. �  ®á­®¢¥ ­ ©¤¥­­ëåà¥è¥­¨© ¯®«ãç¥­ë ®æ¥­ª¨ ¢à¥¬¥­¨ ¯ ¤¥­¨ï ç áâ¨æ­  æ¥­âà ¤«ï à §«¨ç­ëå ­ ç «ì­ëå ãá«®¢¨©.�¨áâ¥¬ë à áá¬ âà¨¢ ¥¬®£® ª« áá  ®¡« ¤ îâ ¯ -à®© � ªá  ¨ ª ª á«¥¤áâ¢¨¥ N -¨­â¥£à « ¬¨ ¤¢¨¦¥­¨ï,ª®â®àë¥ ï¢«ïîâáï ¯®«¨­®¬ ¬¨ ¯® áâ¥¯¥­ï¬ ¨¬¯ã«ì-á®¢ ¨ ª®®à¤¨­ â ¢§ ¨¬®¤¥©áâ¢ãîé¨å ç áâ¨æ. �¤¨­¨§ íâ¨å ¨­â¥£à «®¢ ¤¢¨¦¥­¨ï ¯p¥¤áâ ¢«ï¥â á®¡®© £ -¬¨«ìâ®­¨ ­ á¨áâ¥¬ë:H = NXi=1 �p2i2 +W (xi)�+ NXi>j V (xi � xj): (1)�«ï â®£® çâ®¡ë á¨áâ¥¬  ®¡« ¤ «  á¢®©áâ¢®¬ ¯®«-­®© ¨­â¥£à¨àã¥¬®áâ¨, ¯®â¥­æ¨ «ë ¢­¥è­¥£® ¯®«ïW (x) ¨ ¯ à­®£® ¢§ ¨¬®¤¥©áâ¢¨ï V (x) ¤®«¦­ë ¨¬¥âìá«¥¤ãîé¨© ¢¨¤:V (x) = ax2 ; W (x) = 
1x4+ 
2x2+ 
3x; (2)£¤¥ a; 
i; i= 1; 2; 3 , | ¯à®¨§¢®«ì­ë¥ ª®­áâ ­âë.� p ¡®â¥ [6] ãp ¢­¥­¨ï ¤¢¨¦¥­¨ï á¨áâ¥¬ë N ç á-â¨æ á £ ¬¨«ìâ®­¨ ­®¬ (1) ¨ ¯®â¥­æ¨ « ¬¨ (2) á¢¥-¤¥­ë ª ­¥®¤­®à®¤­®¬ã ãà ¢­¥­¨î �îà£¥àá {�®¯ä .� ¯®¬®éìî íâ®© ¯p®æ¥¤ãpë ¡ë«¨ ­ ©¤¥­ë à¥è¥­¨ïãà ¢­¥­¨© ¤¢¨¦¥­¨ï ¤«ï á¨áâ¥¬ë (1){(2). �à¨ ¢ë¯®«-­¥­¨¨ á«¥¤ãîé¨å ãá«®¢¨©:a= �A2; 
1 =��22 ; 
2 = ���; 
3 = ��A(N�1);(3)£¤¥ A; �; � | ¯à®¨§¢®«ì­ë¥ ª®­áâ ­âë, ª®®à¤¨­ âëN ç áâ¨æ ï¢«ïîâáï ­ã«ï¬¨ äã­ªæ¨¨�(x; t) = NXk=0 xk[exp(tT̂ )c(0)]k; (4)

£¤¥ T̂00 = ��; T̂02 =�a;T̂N�1N = �N�; T̂N�1N�2 = 2�; T̂NN�1 = �;T̂kk�1 = (N + 1� k)�; T̂kk+1 = �(k+ 1)�;T̂kk+2 = (k+ 1)(k+ 2)2 a; 16 k 6N � 2; (5)cN�k(0) = (�1)k X16�1<:::<�k6N x�1(0) : : :x�k(0);cN(0) = 1:�áâ «ì­ë¥ í«¥¬¥­âë ¬ âà¨æë T̂ à ¢­ë ­ã«î.� íâ¨å ¢ëà ¦¥­¨ïå xi(0) , i= 1; : : : ; N; | ­ ç «ì­ë¥ª®®à¤¨­ âë N ç áâ¨æ.�à¨¬¥­¨¬ à §à ¡®â ­­ë© ¬¥â®¤ [6] ¤«ï ­ å®¦-¤¥­¨ï ï¢­ëå à¥è¥­¨© ãà ¢­¥­¨© ¤¢¨¦¥­¨ï ¤«ï á«¥-¤ãîé¥£® ª« áá  ¯®«­®áâìî ¨­â¥£à¨àã¥¬ëå á¨áâ¥¬ç áâ¨æ ¢® ¢­¥è­¥¬ ¯®«¥. � áá¬®âà¨¬ á¨áâ¥¬ë ç áâ¨æ¢¨¤  (1) á ¯®â¥­æ¨ « ¬¨ (2) ¯à¨ ®£à ­¨ç¥­¨ïå (3).� «®¦¨¬ ¤®¯®«­¨â¥«ì­ë¥ ãá«®¢¨ï:� = 0; �= �A2: (6)� ª¨¬ ®¡à §®¬, ¨¬¥¥âáï â®«ìª® ®¤¨­ ¯ à ¬¥âà ¢¯®â¥­æ¨ « å V (x);W (x) . �®«ãç¨¬ ¨ ¯à® ­ «¨§¨àã-¥¬ ï¢­ë¥ à¥è¥­¨ï ãà ¢­¥­¨© ¤¢¨¦¥­¨ï ¤«ï ç¥âëà¥åç áâ¨æ á £ ¬¨«ìâ®­¨ ­®¬ (1) ¨ ¯®â¥­æ¨ « ¬¨ (2) ¯à¨®£à ­¨ç¥­¨ïå (3) ¨ (6).�«ï N = 4 ¨§ (4){(5) ¯®«ãç ¥¬ T̂ 5 = 18a3T̂ 2 , £¤¥E | ¥¤¨­¨ç­ ï ¬ âà¨æ . � íâ®¬ á«ãç ¥ àï¤ ¢ (4)¬®¦­® ¯à®áã¬¬¨à®¢ âì, ¨ ª®®à¤¨­ âë ç¥âëà¥å ç á-â¨æ ¤ îâáï ç¥âëàì¬ï ¤¥©áâ¢¨â¥«ì­ë¬¨ à¥è¥­¨ï¬¨ãà ¢­¥­¨ï �(x; t) = 0: (7)�à¨ íâ®¬ ãà ¢­¥­¨¥ (7) ¨¬¥¥â á«¥¤ãîé¨© ¢¨¤:2Xk=0 xkSk(�) �T kc(0)]k = 0;



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2000. ü5 13£¤¥ a �T = T̂ , � =�at(2)1=3;S0(�) = 1; S1(�) = �181=3 ;S2(�) = 154(e� �2 e��=2 cos(p32 � � �3 ));S3(�) = 154(e� +2 e��=2 cos(p32 �)� 3); (8)S4(�) = 154 � 181=3 (e� �2 e��=2 cos(p32 � + �3 )� 3�):� ª¨¬ ®¡à §®¬, ª®®à¤¨­ âë ç¥âëà¥å ç áâ¨æ ¢ «î-¡®© ¬®¬¥­â ¢à¥¬¥­¨ ®¯à¥¤¥«ïîâáï ¤¥©áâ¢¨â¥«ì­ë¬¨à¥è¥­¨ï¬¨ ãà ¢­¥­¨ï4Xk=0Rkxk = 0: (9)�«ï ­ ç «ì­ëå ãá«®¢¨© ¢¨¤  x1(0) =�2x0 , x2(0) =0 , x3(0) = x0 , x4(0) = 2x0 ª®íää¨æ¨¥­âë ¢ (9) ¨¬¥-îâ ¢¨¤R0 = 24x30S3� 8x20S2� x0(S1+ 30S4) + (1 + 12S3);R1 = 24x30S2 � 8x20(S1+ 18S4)� x0(1+ 30S3) + 12S2;R2 = 4x30(3S1+ 54S4)� 4x20(1+ 18S3)� 15x0S2 ++ (6S1+ 108S4);R3 = 4x30(1+ 6S3)� 8x20S2� 3x0(S1+ 10S4) + 12S3;R4 =�12x30S2+ 4x20(S1+ 18S4) + 15x0S3 � 6S2:�à¨ t!1  á¨¬¯â®â¨ç¥áª ï ä®à¬  (9) ¥áâìx4 + 181=3x3 + 32121=3x2 + x� 12181=3= 0:�â® ãà ¢­¥­¨¥ ¨¬¥¥â â®«ìª® ¤¢  ¤¥©áâ¢¨â¥«ì­ëåà¥è¥­¨ï. �âáî¤  á«¥¤ã¥â, çâ® ç áâ¨æë ¯ ¤ îâ ¢ á¨­-£ã«ïà­®áâì §  ª®­¥ç­®¥ ¢à¥¬ï t0 ¯à¨ «î¡ëå §­ ç¥-­¨ïå x0 . �à¨ ¯à®¨§¢®«ì­ëå xi(0) , ¯à¨¢®¤ï ãà ¢­¥-­¨¥ (9) ª ¢¨¤ã x4 + ux2 + qx + r = 0 ¨ ¯®«ì§ãïáì¢ëà ¦¥­¨¥¬ ¤«ï ¤¨áªà¨¬¨­ ­â  ¢ ®¡é¥¬ á«ãç ¥ [7]:D = 16u4r�4u3q2�128u2q2+144uq2r�27q2+256r3 ,¯®«ãç ¥¬ ®æ¥­ªã á¢¥àåã ¤«ï t0 :t0 = 181=34A2 4Xk;l=1(k<l) x2k(0)x2l (0)4Xk=1 x2k(0) : (10)
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