
�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1999. ü2 15��� 539.12 ������� � ������ ������������ ������ � ��������������������� ������ � ������������������������� ����������. �. �®ç¥¢, �. �. �®«¥á¨ª®¢, �. �. � à á®¢(ª ä¥¤p  â¥®p¥â¨ç¥áª®© ä¨§¨ª¨)�®«ãç¥ë ¢á¥ ä®à¬ã«ë, ¥®¡å®¤¨¬ë¥ ¤«ï à áç¥â  ¥ â®«ìª® ¢¥àå¥© (EU ), ® ¨ ¨¦¥© (EL )¢ à¨ æ¨®ëå ®æ¥®ª í¥à£¨¨ âà¥åç áâ¨çëå á¨áâ¥¬ á ¨á¯®«ì§®¢ ¨¥¬ ¯à®¡ëå äãªæ¨© ¢ ¢¨¤¥à §«®¦¥¨ï ¯® ¬®£®¬¥àë¬ íªá¯®¥â ¬. �¨¦¨¥ ¢ à¨ æ¨®ë¥ ®æ¥ª¨ á â ª¨¬¨ ¯p®¡ë¬¨ äãª-æ¨ï¬¨  å®¤ïâáï ¢¯¥p¢ë¥. �  àï¤¥ ª®ªà¥âëå ¯à¨¬¥à®¢ ¯®ª § ®, çâ®, å®âï EL ®¡ëç® ï¢«ï¥âáï¡®«¥¥ ¤ «¥ª®© ®æ¥ª®© â®ç®£® § ç¥¨ï í¥à£¨¨ á¨áâ¥¬ë (E0 ) ¯® áà ¢¥¨î á EU, ®  ¯®§¢®«ï¥ââ ª¦¥ ®¡¥á¯¥ç¨âì § ç¨â¥«ì® ¡®«¥¥  ¤¥¦ãî íªáâà ¯®«ïæ¨î.�¢¥¤¥¨¥� ®¡ëç® ¨á¯®«ì§ã¥¬®¬ ¥à¥«ïâ¨¢¨áâáª®¬ ¯®-â¥æ¨ «ì®¬ ¯®¤å®¤¥ ¤«ï à¥è¥¨ï ãà ¢¥¨ï �à�¥-¤¨£¥à  á¨áâ¥¬ âp¥å ¨ ¡®«¥¥ ç áâ¨æ ¯à¨¬¥ïîâáïà §«¨çë¥ ¬¥â®¤ë, ®¤ ª®  ¨¡®«¥¥ ã¨¢¥àá «ìë¬®áâ ¥âáï ¢ à¨ æ¨®ë© ¬¥â®¤, ª®â®àë© ª â®¬ã ¦¥®¡¥á¯¥ç¨¢ ¥â  ¨¡®«¥¥ ¢ëá®ªãî â®ç®áâì ¯à¨ à áç¥-â¥ á¢ï§ ëå á¨áâ¥¬. �£® ¢ ¦ë¬ ¤®áâ®¨áâ¢®¬ ï¢-«ï¥âáï ®¤®áâ®à®¨© å à ªâ¥à áå®¤¨¬®áâ¨, ¯à¨ç¥¬¨¬¥¥âáï ¢®§¬®¦®áâì  å®¤¨âì ª ª ¢¥àåîî (EU ),â ª ¨ ¨¦îî (EL ) ®æ¥ª¨ í¥à£¨¨, çâ® ¢® ¬®£¨åá«ãç ïå ï¢«ï¥âáï £ à â¨¥© â®ç®áâ¨ ¨  ¤¥¦®áâ¨à áç¥â®¢.�¥àåîî ®æ¥ªã í¥à£¨¨ ®á®¢®£® á®áâ®ï¨ï E0á¨áâ¥¬ë  å®¤ïâ ¯ãâ¥¬ ¬¨¨¬¨§ æ¨¨ ¯® ¯à®¡®©äãªæ¨¨  äãªæ¨® « :EU = h jH j ih j i ; (1)£¤¥ H | £ ¬¨«ìâ®¨ . �«ï  å®¦¤¥¨ï ¨¦¥©®æ¥ª¨ ã¤®¡® ¨á¯®«ì§®¢ âì ä®à¬ã«ã �¥¬¯«  [1]EL = E1EU � h jH2j i=h j iE1 � EU ; (2)á¯à ¢¥¤«¨¢ãî ¤«ï ¢á¥å ¯à®¡ëå äãªæ¨©, ®¡¥á¯¥ç¨-¢ îé¨å ¥à ¢¥áâ¢® EU < E1, £¤¥ E1 | í¥à£¨ï¯¥à¢®£® ¢®§¡ã¦¤¥®£® á®áâ®ï¨ï á¨áâ¥¬ë (¨«¨ ¥-ª®â®à ï ¥¥ ®æ¥ª  á¨§ã).�à®¡ãî äãªæ¨î ®¡é¥£® ¢¨¤  ¬®¦® ¯à¥¤áâ -¢¨âì ¢ ¢¨¤¥ à §«®¦¥¨ï ¯® ¥ª®â®àë¬ ¡ §¨áë¬äãªæ¨ï¬ 'i :  = nXi=1 ai'i(�i); (3)£¤¥ ai ¨ �i | ¢ à¨ æ¨®ë¥ ¯ à ¬¥âàë. �ãâ¥¬ ã¢¥-«¨ç¥¨ï ç¨á«  ç«¥®¢ ¢ íâ®¬ à §«®¦¥¨¨ ¬®¦® ¯à¨-¡«¨§¨âìáï ª â®ç®¬ã à¥è¥¨î,   á®¢¬¥áâë©   «¨§áå®¤¨¬®áâ¨ ®æ¥®ª EU ¨ EL ¯®§¢®«ï¥â ¤®¯®«¨â¥«ì-® ãâ®çïâì à¥§ã«ìâ âë á ¯®¬®éìî  å®¦¤¥¨ï íªáâ-à ¯®«¨à®¢ ®© ®æ¥ª¨ E1 [2{5].

�«ï à áç¥â  S -á®áâ®ï¨© âà¥åç áâ¨çëå á¨áâ¥¬ç áâ® ¨á¯®«ì§ã¥âáï íªá¯®¥æ¨ «ìë© ¡ §¨á [7{10]'i(�i) = expn� 3Xk=1 �ikRko; (4)¯à ¢¨«ì® ®¯¨áë¢ îé¨©  á¨¬¯â®â¨ªã ¢®«®¢ëåäãªæ¨© ¨ ®¡¥á¯¥ç¨¢ îé¨© å®à®èãî áå®¤¨¬®áâì(§¤¥áì R1 | à ááâ®ï¨¥ ¬¥¦¤ã 2-© ¨ 3-© ç áâ¨æ -¬¨, R2 ¨ R3 á®®â¢¥âáâ¢ãîâ æ¨ª«¨ç¥áª®© ¯¥p¥áâ -®¢ª¥ ç áâ¨æ 1, 2, 3). �¥§ã«ìâ âë â ª¨å à áç¥â®¢ ª ªï¤¥àëå, â ª ¨  â®¬ëå á¨áâ¥¬ ¯ã¡«¨ª®¢ «¨áì (á¬., ¯à., [6{10]), ®¤ ª® ¢á¥ ®¨ ®â®á¨«¨áì â®«ìª® ª¢¥àå¥© ®æ¥ª¥ EU . �â® ¡ë«® á¢ï§ ® ¥ â®«ìª® áâàã¤®¥¬ª®áâìî à áç¥â®¢, ® ¨ á ®âáãâáâ¢¨¥¬ á®®â¢¥â-áâ¢ãîé¨å ä®à¬ã« ¤«ï  å®¦¤¥¨ï ¨¦¥© ®æ¥ª¨.� á«¥¤ãîé¥¬ à §¤¥«¥,   â ª¦¥ ¢ ¯à¨«®¦¥¨¨ ¯à¨¢®-¤ïâáï ¢á¥ ¥®¡å®¤¨¬ë¥ ä®à¬ã«ë ¤«ï à áç¥â  ¢¥àå¥©¨ ¨¦¥© ®æ¥®ª í¥à£¨¨ âà¥åç áâ¨ç®© á¨áâ¥¬ë.�®à¬ã«ë ¤«ï à áç¥â  EU ¨ EL� ¢ëà ¦¥¨ï ª ª ¤«ï ¢¥àå¥©, â ª ¨ ¤«ï ¨¦-¥© ¢ à¨ æ¨®ëå ®æ¥®ª í¥à£¨¨ ¢å®¤ïâ ¨â¥£à «ë¢¨¤  Iklm(x1x2x3)� 8�2 1Z0 Rk1 dR1 1Z0 Rl2 dR2�� R1+R2ZjR1�R2j Rm3 dR3 expn� 3Xq=1 xqRqo; (5)Uklm1 (x1x2x3)� 8�2 1Z0 V (R1)Rk1 dR1 1Z0 Rl2 dR2�� R1+R2ZjR1�R2j Rm3 dR3 expn� 3Xq=1 xqRqo; (6)£¤¥ V (R1) | ¯®â¥æ¨ « ¢§ ¨¬®¤¥©áâ¢¨ï 2-© ¨ 3-©ç áâ¨æ.



16 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1999. ü 2� á¢®î ®ç¥à¥¤ì íâ¨ ¨â¥£à «ë ¬®£ãâ ¡ëâì ©¤¥ë ¤¥©áâ¢¨¥¬ ¤¨ää¥à¥æ¨ «ì®£® ®¯¥à â®à (�@=@x1)k(�@=@x2)l(�@=@x3)m   ¤¢  äã¤ ¬¥-â «ìëå ¨â¥£à «  [6, 8]:I000(x1x2x3) = 16�2(x1+ x2)(x2+ x3)(x3+ x1) ; (7)U0001 (x1x2x3) = 16�2(x2+ x3)(x2� x3) 1Z0 V (R1) dR1�� expf�x1R1g (expf�x3R1g� expf�x2R1g) : (8)� ç áâ®áâ¨, ®à¬¨à®¢ª  ¯à®¡®© äãªæ¨¨ (3) § ¯¨-áë¢ ¥âáï ¢ ¢¨¤¥ h j i=Xi;j aiajhijji;£¤¥ hijji= I111(�i1+ �j1; �i2+ �j2; �i3+ �j3) .�«ï ¬ âà¨ç®£® í«¥¬¥â  ®¯¥à â®à  T ª¨¥â¨ç¥á-ª®© í¥à£¨¨ ¬¥¦¤ã á®áâ®ï¨ï¬¨ i ¨ j ¬®¦® ¯®«ã-ç¨âì á«¥¤ãîé¥¥:hijT jji= 2(Bi1I011+Bi2I101+Bi3I110)�AiI111��Ci1(I120+ I102� I300)�Ci2(I012+ I210� I030)�� Ci3(I201+ I021� I003);£¤¥ Bi1 = ~22�23�i1; Bi2 = ~22�31�i2; Bi3 = ~22�12�i3;1�ij = 1mi + 1mj ; Ai =Bi1�i1 +Bi2�i2 +Bi3�i3;Ci1 = ~22m1�i2�i3; Ci2 = ~22m2�i3�i1; Ci3 = ~22m3�i1�i2;Iklm � Iklm(�i1 + �j1; �i2+ �j2; �i3+ �j3):� âà¨çë¥ í«¥¬¥âë ¤«ï ¯®â¥æ¨ «®¢ ¢á¥å ã¯®âà¥-¡¨â¥«ìëå ä®à¬ ¨¬¥îâ ¯à®áâ®© ¢¨¤. � ç áâ®áâ¨,¤«ï ªã«®®¢áª®£® ¢§ ¨¬®¤¥©áâ¢¨ïhij1=R1jji= I011(�i1+ �j1; �i2+ �j2; �i3+ �j3);  ¤«ï íªá¯®¥æ¨ «ì®£® ¯®â¥æ¨ « hij expf��1R1gjji= I111(�i1+�j1+�1; �i2+�j2; �i3+�j3):� å®¦¤¥¨¥ ¨¦¥© ¢ à¨ æ¨®®© ®æ¥ª¨ (2)âà¥¡ã¥â ¥é¥ ¢ëç¨á«¥¨ï ¬ âà¨çëå í«¥¬¥â®¢ ®¯¥à -â®à®¢ ª¢ ¤à â  £ ¬¨«ìâ®¨  . �«ï ¬ âà¨çëå í«¥-¬¥â®¢ T 2 ¯®«ãç ¥¬hijT 2jji== AiAjI111� 2(Bi1Aj +Bj1Ai)I011�� 2(Bi2Aj +Bj2Ai)I101� 2(Bi3Aj +Bj3Ai)I110++ (Ci1Aj + Cj1Ai)(I120+ I102� I300) ++ (Ci2Aj + Cj2Ai)(I012+ I210� I030) ++ (Ci3Aj + Cj3Ai)(I201+ I021� I003) ++ 2(Bi1Cj3 +Bj1Ci3)(I�103� I101� I�121) +

+ 2(Bi2Cj3 +Bj2Ci3)(I0�13� I2�11� I011) ++ 2(Bi3Cj3 +Bj3Ci3)(I002� I200� I020) ++ 2(Bi1Cj1 +Bj1Ci1)(I200� I020� I002) ++ 2(Bi2Cj1 +Bj2Ci1)(I3�10� I110� I1�12) ++ 2(Bi3Cj1 +Bj3Ci1)(I30�1� I12�1� I101) ++ 2(Bi1Cj2 +Bj1Ci2)(I�130� I�112� I110) ++ 2(Bi2Cj2 +Bj2Ci2)(I020� I002� I200) ++ 2(Bi3Cj2 +Bj3Ci2)(I03�1� I011� I21�1) ++ 4Bi1Bj1I�111+ 4(Bi1Bj2 +Bj1Bi2)I001++ 4Bi2Bj2I1�11+ 4(Bi1Bj3 +Bj1Bi3)I010++ 4(Bi2Bj3 +Bj2Bi3)I100+ 4Bi3Bj3I11�1++Ci3Cj3(I�1�15+I3�11+I�131�2I1�13�2I�113+2I111)++(Ci3Cj1 +Cj3Ci1)(2I2�12� I4�10+ I030� I0�14) ++(Ci3Cj2 +Cj3Ci2)(2I�122� I�140� I�104+ I300) ++Ci1Cj1(I5�1�1+I13�1+I1�13�2I31�1�2I3�11+2I111)++(Ci1Cj2 +Cj1Ci2)(2I22�1� I04�1� I40�1+ I003) ++Ci2Cj2(I�15�1+I�113+I31�1�2I�131�2I13�1+2I111):� á«ãç ¥ ®âà¨æ â¥«ìëå ¨¤¥ªá®¢ ¢ (5) á«¥¤ã¥â ¢¬¥á-â® ¤¨ää¥à¥æ¨à®¢ ¨ï ¢ë¯®«¨âì ¨â¥£à¨à®¢ ¨¥¯® ¯ à ¬¥âà ¬ xk . �â¥£à «ë, ¢å®¤ïé¨¥ ¢ ¢ëà ¦¥-¨ï ¤«ï EU ¨ EL , ¯à¨¢¥¤¥ë ¢ ¯à¨«®¦¥¨¨.� áç¥â ¬ âà¨çëå í«¥¬¥â®¢ V 2   «®£¨ç¥  -å®¦¤¥¨î hijV jji . � ¯à¨¬¥à, ¤«ï ªã«®®¢áª®£®¢§ ¨¬®¤¥©áâ¢¨ïhij1=R21jji= I�111(�i1+ �j1; �i2+ �j2; �i3+ �j3);hij1=R1R2jji= I001(�i1 + �j1; �i2+ �j2; �i3+ �j3):� ª®¥æ, ¬ âà¨çë© í«¥¬¥â ®¯¥à â®à V (R1)T + TV (R1) ¬®¦® § ¯¨á âì ¢ ¢¨¤¥hijV (R1)T + TV (R1)jji== 2(Bj1U0111 +Bj2U1011 +Bj3U1101 )��AjU1111 + Cj3(U0031 �U2011 �U0211 ) ++Cj1(U3001 �U1201 �U1021 ) + Cj2(U0301 �U0121 �U2101 ):� á«ãç ¥ ªã«®®¢áª®£® ¯®â¥æ¨ «  1=R1Uklm1 = Ik�1;l;m(�i1+ �j1; �i2+ �j2; �i3+ �j3);¤«ï íªá¯®¥æ¨ «ì®£® ¯®â¥æ¨ «  V (R1) == expf��1R1gUklm1 = Ik;l;m(�i1+ �j1 + �1; �i2+ �j2; �i3+ �j3):
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� ¢¨á¨¬®áâì ¬¥¦¤ã EU ¨ EU � EL (¯ãªâ¨p ï «¨¨ïá®®â¢¥âáâ¢ã¥â «¨¥©®© ¬..ª.- ¯¯p®ªá¨¬ æ¨¨)�¨á«¥ë¥ à áç¥âë�¯â¨¬ «ìë¥ § ç¥¨ï ¢ à¨ æ¨®ëå ¯ à ¬¥â-à®¢ ®¯à¥¤¥«ï«¨áì á ¯®¬®éìî ¯à®æ¥¤ãàë, á®ç¥â ¢è¥©¢ á¥¡¥ ¯®è £®¢ë© ¨ £«®¡ «ìë© ¯®¨áª [5, 11{13].�®£« á® íâ®© ¯à®æ¥¤ãà¥, ¯à®¡ ï äãªæ¨ï áâà®¨âáï¯ãâ¥¬ ¯®á«¥¤®¢ â¥«ì®£® ¤®¡ ¢«¥¨ï ç«¥®¢ ¢ à §-«®¦¥¨¥ (3). �  ª ¦¤®¬ è £¥ ¨§ ãá«®¢¨ï ¬¨¨¬¨-§ æ¨¨ ¢¥àå¥© ®æ¥ª¨  å®¤ïâáï â®«ìª® ¥«¨¥©ë¥¯ à ¬¥âàë ¤®¡ ¢«ï¥¬®£® ç«¥  ¯à¨ ä¨ªá¨à®¢ ëå¯ à ¬¥âà å à ¥¥  ©¤¥ëå ç«¥®¢. �«ï íâ®© æ¥«¨¨á¯®«ì§ã¥âáï ¬¥â®¤ �®â¥-� à«® á äãªæ¨¥© à á¯à¥-¤¥«¥¨ï, ¯®¤¡¨à ¥¬®© ¤«ï ª ¦¤®£® à áç¥â    ®á®-¢ ¨¨   «¨§  ä ªâ¨ç¥áª¨ áª« ¤ë¢ îé¥£®áï à á¯à¥-¤¥«¥¨ï (á ¬®®¡ãç¥¨¥  «£®à¨â¬ ). � ©¤¥ë¥ â -ª¨¬ ®¡à §®¬ ¥«¨¥©ë¥ ¯ à ¬¥âàë ¨á¯®«ì§ãîâáï ¨¤«ï à áç¥â  ¨¦¥© ®æ¥ª¨. �¨¥©ë¥ ¦¥ ¯ à ¬¥âàë å®¤ïâáï ª ¦¤ë© à § ¥§ ¢¨á¨¬® ¤«ï EU ¨ EL á¯®¬®éìî âà ¤¨æ¨®ëå ¬¥â®¤®¢. � ª ¯®ª §ë¢ îâª®ªà¥âë¥ à áç¥âë (¯à¨¬¥àë á¬. ¨¦¥), ¨á¯®«ì§®-¢ ¨¥ â ª®£® ¯®¤å®¤  ¯®§¢®«ï¥â § ç¨â¥«ì® (¢ ¤¢ ¨ ¡®«¥¥ à §) ã¬¥ìè¨âì ç¨á«® ç«¥®¢ ¢ à §«®¦¥¨¨(3) ¯® áà ¢¥¨î á® á«ãç ¥¬, ª®£¤  ¥«¨¥©ë¥ ¯ -à ¬¥âàë ¥ ¢ àì¨àãîâáï,   § ¤ îâáï   ¥ª®â®à®©¯à¥¤®¯à¥¤¥«¥®© á¥âª¥, ¢ë¡¨à ¥¬®© â¥¬ ¨«¨ ¨ë¬á¯®á®¡®¬.� ª ç¥áâ¢¥ ®¤®£® ¨§ ¯à¨¬¥à®¢ ¯à¨¢¥¤¥¬ à¥-§ã«ìâ âë à áç¥â  ¤«ï  â®¬  £¥«¨ï á ¡¥áª®¥ç®âï¦¥«ë¬ ï¤à®¬. �®«ãç¥ë¥ ¯à¨ n=100 ®æ¥ª¨:EU = �2;903724364  .¥., EL = �2;903741  .¥. (¯à¨à áç¥â¥ EL ¨á¯®«ì§®¢ «®áì § ç¥¨¥ í¥à£¨¨ ¯¥à¢®-£® ¢®§¡ã¦¤¥®£® á®áâ®ï¨ï E1 = �2;17522938  .¥.).�¨áã®ª,   ª®â®à®¬ ¯®ª §   § ¢¨á¨¬®áâì ¬¥¦¤ã¢¥àå¥© ¨ ¨¦¥© ®æ¥ª ¬¨ í¥à£¨¨  â®¬  £¥«¨ï1He ¯à¨ à §«¨ç®¬ ç¨á«¥ ç«¥®¢ n ¢ à §«®¦¥¨¨ (4),¨««îáâà¨àã¥â ¯à®æ¥¤ãàã íªáâà ¯®«ïæ¨¨ ª § ç¥¨îE1 = �2;903724377(2)  .e. � ª ¢¨¤®, ¡« £®¤ àï¡«¨§ª®¬ã å à ªâ¥àã áå®¤¨¬®áâ¨ EU ¨ EL ã¤ ¥âáïã¬¥ìè¨âì ¯®£à¥è®áâì à áç¥â    ¯®«â®à  ¯®àï¤-ª . �®áâ â®ç® ã§ª¨© ¨â¥à¢ «, ¢ ¯à¥¤¥« å ª®â®à®£®

§ ª«îç¥® â®ç®¥ § ç¥¨¥ í¥à£¨¨ á¨áâ¥¬ë, ¬®¦¥â¡ëâì áãé¥áâ¢¥® áã¦¥ ¯à¨ ã¢¥«¨ç¥¨¨ ç¨á«  ç«¥-®¢ ¢ (3). �â® ª á ¥âáï ¢¥àå¥© ®æ¥ª¨, ®  ï¢«ï¥â-áï «ãçè¥© ¯à¨ ç¨á«¥ ç«¥®¢ n = 100 ¨ ®â®á¨âáï ªç¨á«ã á ¬ëå â®çëå à áç¥â®¢  â®¬  £¥«¨ï (áà. [7, 9,14, 15]).�àã£®© ¯à¨¬¥à | íª§®â¨ç¥áª ï á¨áâ¥¬  e�e�e+ .� áç¥âë ¯à®¢®¤¨«¨áì ¤® n= 150 , ¯à¨ç¥¬ EU (150) == �0;2620050694  .¥.,   EL (150) =�0;26200561  .¥.;íªáâà ¯®«¨à®¢  ï ®æ¥ª  E1 = �0;2620050700(3)a.e. �à¨ à áç¥â¥ ¨¦¥© ®æ¥ª¨ ¢ ª ç¥áâ¢¥ í¥à-£¨¨ ¯¥à¢®£® ¢®§¡ã¦¤¥®£® á®áâ®ï¨ï ¢§ïâ® § ç¥-¨¥ �0;25  .¥., á®®â¢¥âáâ¢ãîé¥¥ à §¢ «ã á¨áâ¥¬ë  e+e� ¨ e� .� ª®¥æ, ¯à¨¢¥¤¥¬ â ª¦¥ à¥§ã«ìâ âë à áç¥â ¬¥§®¬®«¥ªã«ë ¢®¤®à®¤  (p + p + �): EU (100) == �102;223723  .¥., EL (100) = �102;2258  .¥.,E1 = �102;223742(3)  .¥.� à ¨ « ® ¦ ¥  ¨ ¥�â¥£à «ë Iklm�â¥£à «ë Iklm(x1; x2; x3) á ¥®âà¨æ â¥«ìë¬¨ ¨¤¥ªá -¬¨ ï¢«ïîâáï ®¤®à®¤ë¬¨ ¯®«¨®¬ ¬¨ áâ¥¯¥¨ k+ l+m+3®â®á¨â¥«ì® ¯¥à¥¬¥ëåF1 � (x2 + x3)�1; F2 � (x3 + x1)�1; F3 � (x1 + x2)�1:�«ï  å®¦¤¥¨ï ¢¥àå¥© ¢ à¨ æ¨®®© ®æ¥ª¨ ¢ § ¤ ç å áªã«®®¢áª¨¬¨, íªá¯®¥æ¨ «ìë¬¨ «¨¡® îª ¢áª¨¬¨ ¯®â¥æ¨- « ¬¨ âà¥¡ãîâáï á«¥¤ãîé¨¥ ¨â¥£à «ë ¨ ¨å ª®¬¡¨ æ¨¨ (¢á¥¨â¥£à «ë ¯à¨¢¥¤¥ë á â®ç®áâìî ¤® ç¨á«®¢®£® ¬®¦¨â¥«ï16�2 ): I000 = F1F2F3;I111 = 2I000�(F1 +F2)(F2 +F3)(F3 + F1)��F1F2F3�;I011 = I000(F1F2 +F2F3 +F3F1 +2F 21 );I101 = I000(F1F2 +F2F3 +F3F1 +2F 22 );I110 = I000(F1F2 +F2F3 +F3F1 +2F 23 );I120 + I102 � I300 = 2I111 � 8I000F2F3(F2 +F3);I012 + I210 � I030 = 2I111 � 8I000F3F1(F3 +F1);I201 + I021 � I003 = 2I111 � 8I000F1F2(F1 +F2):�«ï § ¯¨á¨ ¨â¥£à «®¢ á ®âà¨æ â¥«ìë¬¨ ¨¤¥ªá ¬¨ ã¤®¡-® ¢¢¥áâ¨ á«¥¤ãîé¨¥ ®¡®§ ç¥¨ï:G1 � (x2 � x3)�1; G2 � (x3 � x1)�1; G3 � (x1� x2)�1;S[n]C1 =Gn1 ln F2F3 �Gn�11 F3� � � � � 1n� 1G1Fn�13 ;S[n]E1 =Gn1 ln F2F3 �Gn�11 F2 + � � �+ (�1)n�1n� 1 G1Fn�12 ;S[n]1 = S[n]C1 + S[n]E1 ;N [n]1 = 1n�Fn3 ln F1F2 � Fn2 ln F3F1 � S[n]C3 + (�1)n�1S[n]E2�;S[n]C2; S[n]C3; S[n]E2 ; S[n]E3; S[n]2 ; S[n]3 ;N [n]2 ;N [n]3 ¬®¦® ¯®«ãç¨âì ¯ãâ¥¬æ¨ª«¨ç¥áª¨å ¯¥à¥áâ ®¢®ª ¨¤¥ªá®¢ 1, 2, 3.�«ï  å®¦¤¥¨ï ¨¦¥© ¢ à¨ æ¨®®© ®æ¥ª¨ ã¦ë á«¥-¤ãîé¨¥ ¨â¥£à «ë ¨ ¨å ª®¬¡¨ æ¨¨:



18 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1999. ü 2I001 = I000(F2 +F3);I�111 = F 31 S[1]1 �F1S[3]1 + I000�F1 + 12(F2 +F3)�;I020 + I002 � I200 = 2I011 � 4I000F2F3;I110 + I1�12 � I3�10 = 2I000F1(F3 +2F2) + 4F 32 S[2]2 � 4F 22 S[3]2 ;I12�1 + I101 � I30�1 = 2I000F1(F3 +2F2)� 4F 33 S[2]3 � 4F 23 S[3]2 ;I300 +2I�122 � I�140 � I�104 = 4I111F1(F3 +2F2)� 16I000F1(F 22 +F 23 )� 32F 31 S[1]1 ;2I111 + I13�1 + I1�13 � 2I31�1 � 2I3�11 = 4(I120 + I102 � I300 � I111) ++ 12F2�� 2S[1]E2F 42 +3S[2]E2F 32 � 3S[4]E2F2 +2S[5]E2�++ 12F3�� 2S[1]C3F 43 � 3S[2]C3F 33 +3S[4]C3F3 +2S[5]C3�;I5�1�1 = 608<: 1x1 �N [5]1 �F2F3�F 324 + F 22F36 + F2F 236 + F 334 ��++ 1x21 �N [4]1 �F2F3�F 223 + F2F34 + F 233 ��++ 1x31 �N [3]1 �F2F3�F22 + F32 ��+ 1x41 �N [2]1 �F2F3�++ 1x51N [1]1 + 1x61 � dilog F2F1 +dilog F3F1 + 12 ln2 F2F3 + �26 �9=;;£¤¥ dilog(z) � zR1 ln xdx=(1 � x) | ¤¨«®£ à¨ä¬¨ç¥áª ï äãª-æ¨ï. �áâ «ìë¥ ¨â¥£à «ë ¨ ¨å ª®¬¡¨ æ¨¨ ¬®¦® ¯®«ãç¨âì¯ãâ¥¬ æ¨ª«¨ç¥áª¨å ¯¥à¥áâ ®¢®ª ¨¤¥ªá®¢ 1, 2, 3.� á«ãç ïå, ª®£¤  max(x1=x2; x1=x3) < 0; 3 , ä®à¬ã«  ¤«ïI5�1�1 ¬®¦¥â ¯à¨¢¥áâ¨ ¯à¨ ç¨á«¥ëå à áç¥â å ª § ç¨â¥«ì-ë¬ ¯®â¥àï¬ â®ç®áâ¨ §  áç¥â ®è¨¡®ª ®ªàã£«¥¨ï. �®íâ®¬ã ¢¤ ®© ®¡« áâ¨ ¯ à ¬¥âà®¢ æ¥«¥á®®¡à §® ¯®«ì§®¢ âìáï ¢ë-à ¦¥¨¥¬I5�1�1 = 30��(W +F3�32S[5]N1 � �7G32 �F2G22 �F 22G2 + 7F 32 �F2G2�++2�4S[4]N1 +F2G2(G22 �F 22 )�F 23 ++ 23�4S[3]N1 � (F2 +G2)F2G2�F 33 + S[2]N1F 43 + 25S[1]N1F 53);£¤¥W �� 130x63 Xm=1;3;::: vm (m+ 5)!m!(m+6)" ln� 1 + u1 + uv�+ Jm+6#:�¡ëç® ¢ íâ®¬ à §«®¦¥¨¨ âà¥¡ã¥âáï ¥ ¡®«¥¥ 10 ç«¥®¢.�áâ «ìë¥ ¢¢¥¤¥ë¥ ¢¥«¨ç¨ë  å®¤ïâáï ¯® ä®à¬ã« ¬S[n]N1 =2Cn1 ln B2A2 �Cn�11 �F1 +G1��� Cn�212 �F 22 �G22�� � � � � C1n� 1�Fn�12 + (�1)nGn�12 �;C1 = 1=2x1; Jn = u� 1n� 1 � Jn�1�; n= 2; 3; : : : ;J1 = u ln u+1u ; u= x3x2 ; v = x1x3 :
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