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B OCHOBe Teop~~ 6eTaTpoHH~X Kone6aH~~ B ~~Kn~4eCK~X YCKOP~

renax nexur ~ccneAoaaH~e C~CTeMbl HeJ1~He~HbIX A~et>(J)epeH~~al1bHblx 

ypaBH€H~~11,2/ : 

ZN + n z(8)z 

x " + oO x(8 ) Z 
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rAe nx (8 ) , n z(8) - nep~oA~4ecK~e no () et>YJ-lKLt~~, F xk ' F zk (k 
= 1,2, ••• ) - nOJ;1~HoMbl OT ·x, x ", Z ,z' 11 nep~OA~4eCK~e no() 
et>YHK~~~, e - Mal1bl~ napaae'rp , WTpl-1X ( ') 03Ha4aeT A~et>et>epeH~J;1pO

BaH~e. no 8. 
al1~ TaK~X 3aAay Aa>Ke B l1~He~HoM np~61111>KeH~~ n0l1Y4a~TC~ A~(J)

et>epeH~~al1bHble ypaBHeH~~ BToporo nopanxa C nep~OA~4eCK~M~ K03(J)
et>~~~eHTaM~ /ypaBHeH~e T~na X~l1l1a/, ~ HaXO>KAeH~e 0611acT~ YCTO~

4~BbIX peweH~i1 - BeCbMa TPYAoeMKa~ 3aAa4a. n p~ Y4eTe Hel1~He~HblX 

411eHOB 3aAa4a e~e 6011ee YC110>KH~eTC~. MO>KHO Bocn0l1b30BaTbCR Me
/3/TOAoM ycpeAHeH~~ , nOCTpO~B ycpeAHeHHble ypaBHeH~R, KOTop~e 

11~60 ~HTerp~pY~TC~, 11~60 n03Bon~~T ~CCl1eAOBaTb AB~)f(eH~e Ha (J)a
30BO~ nl1ocKocT~. 

B HaCTo~~e~. pa60Te peweH~e C~CTeMbI ~ccl1eAyeTc~ B OKpeCTHO
CT~ pe30HaHCOB kxvx + kzv z = q, rAe k x' k z, q - ~el1~e, a vx' 
v z - 4aCTOTbi 6eTaTpoHHblX KOl1e6aH~~ no OCRM X, Z coor eercreeuao , 

UeJ1b pa60T~ - nocTpoeH~e ycpeAHeHH~x no MeToAY Kpbll10Ba - 60
r0l1~60Ba/s/ ypaBHeH~~ BO BTOpoM np~611~)f(eKl1~, T.e. C T04HOCTb~ 
AO 411eHOB nop~AKa E2 BKl1~4~Tel1bHO. 

I" 

npaBble 4aCT~ ypaBHeH~~ /1/ ~Me~T B~A: 

F xl == All (() ) r + A 12(())z 2 
+ A 19<e )(x '~ 2 

'+ A 14 «())(z ' )2 , 
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FZ1 

F x'2 

= B
ll 

«()) xz, 

==A21«())x3+A22«())xz2 + A 2S«()) x (x , )2 +A 24(8)x(z,)2, 
/2/ 

F Z2 = B2 1 «()) x 2 z + B 
22(O)z9 

+B 
23«())(x,)2 z +B 

24(())z(z,)2. 
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B OKpeCTHOCTl-1 peSOHaHCa kXvl[ + kzvz =11+ 8 , 8 «1 

nz(O) = nzo (0) + (~zgz«(J), /3/ 

rAe ~z - paccTpo~Ka /oTKnOHeHl-1e OT l-1AeanbHoro pesoHaHca/, 
nzo«(J) = nz«(J) T04HO B pesouauce IT.e. npu ~z = 0/, gz«(J) 
sapaHee saAaHHaH Ae~CTBl-1TenbHaH $YHK~l-1H, SaBl-1CH~aH OT Ha4anb
HblX ycnOBl-1~ l-1 OT nepl-10Al-14eCKO~ no () xoxnnexcuoa $YHK~l-1l-1 'z«(J) 
/$YHK~IIlH $noKe/, KOTopaH CBHsaHa C peWeHl-1eM OAHopoAHoro ypaB
HeHl-1H z"+ nj.o(e)z = 0 / 1/ , AHanOrl-14HO BBOAl-1TCH paccrpocnca ~.z: 
nl[( (J) = n (tf) + (~xg x( (J) , 4TO nOSBonHeT B AanbHe~weM pafio>xo 
rar e C pesoHaHCaMl-1Bl-1Aa kxvl[ = q, C4l-1Tafl ~z = O. 

HcnonbSYfl /3/, OT Cl-1CTeM~ (1/ nepeXOAl-1M K Cl-1CTeMe 

x"+ nxo(O)x = (F -~xgx«(J)x) +(2Fx2+ .... ltl 

/4/ 
z"+nzo«(J)z =dFzl -~zgz«(J)z) + (2 Fz2 + .... 

AnH ypaBHeHl-1~ /4/ paCCMaTpl-1BaeM saAa4Y KOWl-1: 

x(o) I(J= 0 = x o ' x'(f1)!(J=o = x'o' 

/4/ 

z(O)lo=o = z O' z'(O)!8=O = Zo • 

rAe nOCTOHHHble xo, x~, zO' z~ SaBl-1CHT OT l-1HmeK~l-1l-1 4aCTl-1~ B yc
xopwrens , nOcTaBneHHYIO saAa4Y /11/ - /Ift/ C npaBblMl-1 4aCTHMl-1 
/2/ 6YAeM l-1CCneAOBaTb MeToAoM ycpeAHeHl-1fl 80 BTOpOM npl-16nl-1me
HIIll-1.
 

ABl-1meHlIle 4aCTM~b1 B yCKOpl-1Tene C4l-1TaeM YCToA4l-1BblM Ha npOMe
myTKe 0 :;. e ~ l/(n ~ 27TN /rAe n - nopsnox annpOKCl-1Ma~l-1l-1, N 

4l-1CnO 060pOTOB/, ecnl-1 Ha 3TOM npoMemYTKe aMnnl-1TYAbi Kone6aHl-1A
 
Ax, A z /no OCHM x l-1 z cooree tcr eeuuo/ oCTalOTcH OrpaHl-14eHHbIMl-1,
 
T.e. cy~ecTBYIOT 4Mcna A ' A TaKMe, 4TO xo zo 

/5/lAx I s A xo • IA zl ::; A zOO 

Ann acex 0 ::;; [O.l/(n] , rne A - s apanee aanaauue 4l-1Cna,xo' A zo 
CBHsaHHble C paSMepaMl-1 nY4Ka. 

npl-1 HeKoTopblX OrpaHl-14eHl-1HX Ha napaMeTpbl MarHl-1THOrO nonfl 
III Ha Ha4anbHble ycnOBl-1n MomHO A06l-1TbCH YCToA4l-1BOCTl-1 6eTaTpoHHblX 
Kone6aHl-iA /B CKasaHHOM asuue caucne/', 

nOCTpOeHl-1e ycpeAHeHHblx Cl-1CTe~1 ypaBHeHl-1A no MeToAY Kpunosa 
60ronlO60Ba BO BTOpOM npl-16nMmeHl-1l-1 l-13 Cl-1CTeM~ Bl-1Aa /4/ 6b1no CAe

nauo C nOMoi1\blO nporpaMM / 41 , pearuraoaauuux Ha HS~Ke Cl-1MBOnbHoro 
nporpaMM~lpOBaHi1H REDUCE -3.2 / 5/ 

• 

nonY4aeM Cl-1CTeMY ycpeAHeHHblx ypaBHeHl-1~ AnH KOMnneKCHblX nepe
MeHHb1X c 1, c 2, c 3' c 4' ~le SaBl-1CH~l-1X OT (J, Bl-1Aa: 

ci = SU cl +",+SI404+ S15 cl c2 + ",+S134c: + .... 

3c2 821 c l + ... + S24 c4+ S25 + S234 c 4 + ....c 1 c 2+ 

/6/ 
S
c'3 SSI C.+ ",+SS4 c4+ SS5 cl c2+ ... + S 334 c 4 + ... ,
 

c 4 = S41 c l + ... + S44c4+ S45cl c2+ ... + S434 c:+ ... , 

r ae Skj /k = 1,2,3,4; j = 1~2,,,. ,34, ... / - 4l-1CnOBble K03$$l-1
~l-1eHTbl, caaaauuue C peanbHo~ MarHl-1THO~ CTPYKTYPO~ KOHKpeTHoro 
ycxopare.na , CillCTeMbi ycpenaeuuux ypaBHeHIIl~ Bl-1Aa /6/ nocrpoeuu 
AnH cneAYIO~l-1X peSOHaHCOB: , vl[ = +- m• 2vl[ =±I1l. 2v = ± m, 3vl[ = m. . z 

I 3 V = rn , 4vl[ = m.z 4v z=m. 
/7/

2 V z -2vl[ =m. 2vz +2v l[ =m • 2vz - v x m.= 

2v +v =m.~ z l[ 

rAe m > O. 
Cl-1CTeMbl yxopoveuuux ypaBHeHl-1A B KOMnneKCHblX nepeaeuaux 

/T.e. Bl-1Aa /6/ AnH B~wenepe4l-1CneHHblX peSOHaHCOB npl-1BOAHTCH 
BO BTOpoM nplll6nl-1meHHl-1, T.e. C T04HOCTbIO AO 4neHOB nopHAKa (2 
BKnI04l-1TenbHO. 

1/ AnH peSOHaHca vl[ = m. 

c~ = Suc. + S15 c • c2 + sl1(1ci c 2' 

/8/ 
C 2 = S22 c2 + S25 cl c li + ~22cl c~. 

BKnaA sa C4eT peSOHaHCH~X 4neHOB AalOT K03$$H~l-1eHTbl S15' S25' 

2 3 



, 2 2 
O 

2 
=8 220 2 + 8222 0t O2 + 8 212 O 2 ,, 

2/ AI1R pe.aoua uca v x = - m, 

"8 8 2 8 2.
0 1 = 11 01 + 119 0102 + 111 01' 

/9/ 
0"2 = 8 22 02 -t 8222010: -+ 8 2 11 oi · 

7/ AI1R pesoauuca 3vx = -rn, 

0~=81101+ SU9 0; c2 + 8 u 20: a 

/ f 4/ 

O2= &22 O 2 + 8 222 ,c 10~ + 8 219 O~. 

0 1= 8 11 0 1 + 81190~02' + 8 122 0 r, 

BKI1aA aa C4eT peaOHaHCHWX 4I1eHOB 

31 AI1R pesoaauca 2 Vx = m, 

Aa~T 8 1 11, 8 212• 

/10/ 

8/ ,llI1R peaonauca 3 V z 

2 
S33 c 3 + 8 327 0 3 0 4' 

c ~ = 8 44 0 4 + 8 49'0 c 3 0 ~ • 

0 3 

BKI1aA aa C4eT peaoaaacaux 

mo 

4I1eHOB AalOT 8 112 , 8 2 11• 

115/ 

O2 = S22 O2 + 8222 0 10: + 8 2 18 0: • 

BKI1aA aa C4eT paaouaucuux 4I1eHOB 

4/ AI1R pesoaasca 2 Vx = - m. 

0 1= 8 11 0 1 + 8 119 0 i O 2 + 81150~ ' 

Aa~T 8122' 8 219 • 

/Tl/ 

BKnaAa aa C4eT peaoaaacuux 4I1eHOB 

"8 S 2 8 8
O2 = 22 0 2' +222 0 1 °2 -+ 215 C 1· 

= m. 

2 3. 
Sl1 01 + 8119010-2 + 8 118 c 2' 

9/ AI1R peSOHaHca 4v x 

C1 

ae r , 

/16/ 

O~ = S44 0 4 + 8 430 0 50~ + .8427 oi 0 4 ' 

BKI1aA aa C4eT peaoaaucasrx 4I1eHOB AalOT 

5/ AI1R pesouaaca 2 v z:= roo 

0'3 = 8 sa 0 a + 8 327 0: 0 4 + 8 SSO0 : 0 3 ' 

8 115, 8 2 16 0 

/12/ 

,~ 

c 4 = 8440 4 + 8 4300 3 0 i + 8 417 0 ~ • 

BF<Jla-A aa C4eT peaouaxcaux 4J1eHOB AalOT 

101 IlI1R peaouauca 4Vz = m , 

Os = 8 88 03 + 8 327 0 ; 0 4 + 8:H 8o:, 

S 115' 8 2 15 • 

/17/ 

Os 

BKI1aA aa C4eT peaouaucuux 4I1eHOB 

6/ AI1R peaouauca 2vz = -me 

8 S3 0 3 + 8 327 O~ 0 4 + 8317 O~ ' 

04 = 844 04 + S430 0 30~ + 8 4180:. 

Aa~T 8 330, 8 427 0 

/13/ 

Os = 83303+ 83270104 + 83240~ 04: + 83310102 03.' 

BKI1aA aa C4eT pesoaaucaux 4I1eHOB AalOT S 318' 8 4 17 • 

11 f Ana peaouaaca 2v + 2v = m , z x 

o~ = 8 129°:0 2 + 8 1190 1 
2 

° 2 + 8133010304' 

C 2 = 8225 ole i + 8 222 0 1 0 ~ + 8 2 34 0 2 0 3 0 4 • 

BKI1aA aa C4eT peaoaaacuux 4I1eHOB Aa~T 8 317 , 8 4 18 • 
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C4'== 8 44C4+ 8 4 S0C SC:+ S420 c i cs+ S432 C• C2C4· /18/ 
AHaI10r~4H~e peaYI1bTaTW AI1f1 OT~eI1bHWX peaoHaHcoB BO BTOPOM 

npH6I1~meHHH 6WI1H ,paccMoTpeHw B pa60Tax/6/. npHBeAeHHwe yKOpOBKI1aA aa C4eT peaouaucuux 4I1eHOB AalOT " , •S 129 ,8225 8 324 8 4 20 4eHHbie ypaBHeHHfI /8/ -/21/ npenuaauaveuu AI1:f1 Mo.qeI1HpOBaHHfl 6e
TaTpOHHblX KOlle6aHHi1 B OKpeCTHOCTt.-1 14 pe30HaHCOB /7/ B HYKI1012/ .llI1f1 peaouaaca 2v - 2v = rooz x TpOHe OIllHft. {)AHaKo Anfl nexoropux peaOHaHCOB 13v = m, 3v - Vz x z,2' 2' = 0, 3 vx + v Z = m , • 0 / BKIla.L:\a aa C4eT pe30HaHCHbiX KOMnOHeHT•

C 1==S126 CS C2+ 8 119C 1C 2 .... 813SCICSC4' 
HeT, 4TO caaaauo C OTCyTcTBHeM B HCXOAHblX ypaBHeHI-1f1X /1/-/2/ 
on peneneaaux 411eHO.B. 

C2== 8228 C 1C~ + 8 222C 1C~ + 8 234 C2C 3 C4 ' 

/1'9/ 
Ci == 8 asc s + 8 327 C;C 4+ 8 32 1 c~e4 + 8 S:H C1C 2 C S' IH-iTEPATYPA 

1. KOIloMeHcKI-1~ A.A., Jle6eAeB A.H" - TeopHfI l.4HKIlH4eCKHX yCKOpl-1C.i== 844 c 4 + 8430CsCi + 8423C~C3 + 8 4 32 C 1 C 2 C4. 
TeIle~. M.: ~~3MaTrl-1~, 1962. 

2,. DPYK r" - UHKIlH4ecKHe YCKopVlTeIl~ aapH>KeHHblX 4aCTH1.4. M.: 
BKI1aA aa C4eT pesouaacuux .4I1eHOB AalOT 8 126, 8 228 , 8 32 1 ' 8 42S • AToMVlaAaT, 1970" 

3. DoronlO60B H.H., MHTponOIlbCKH~ ~.A. - ACVlMnTOTH4eCKHe MeTOAbl 
13/ .llI1f1 peaouaaca 2vz +vx = m, B r eopaa HeIlHHe~HbIX KOIle6aHH~. M.: HaYKa, 1974; 

rpe6eHHHKoB E, A~, Pfl60B 10.A" - KOHCTPYKTI-1BHble MeTOAbl 
C{=o8114C~ + 8119 Ci c 2 + 813Sc1cSc4' aHaIlHsa HeIlVlHei1Hwx CHCTeM. M.: HaYKa, 1979. 

4. mHAKoea III.E. - OIllHIII, Pll-88-722, .lly6Ha, 1988.
 
c~== + +
 5. Hearn A.C. REDUCE Dser's Manual, Version 3.2, Rand8 2 13 c ; 8 222 C1 C~ 8 234 C2C 3 C4'
 

/20/
 Corporation, Santa Monica, CA 90406, USA, 1985. 
6. Benoa B.. n", MaKapoB A.A. - H1II1II34>A n-6-0611, JleH~1HrpaA, 

8S:UC1C2CS'C3== 8 sscs+ 8 32 7C;C 4 + 8 39C 2C 4 + 1983;
 
DeIlOB Bun. H ~p. - OIllHM, 9-11650, .lly6Ha, 1978;
 

C~ == 844 C4 + 8 430 C 3 C~ + S 48 C 1CS + 8 432 C 1 C2 C4 •
 DaaIl6eKOB B.III., 4HPKOB n.H. - 1114>83 82-133, GepnyxoB, 1983. 

BKI1aA aa c-ie r pesoaaucuux 4I1eHOB AalOT ' •8 114, 8 2 13 8 39 ,84 fl 

14/ .llI1f1 peaoaauca 2v - Vx = m,z 

c 1 == 8113c~ + ,8 11 9 c i c 2 + 8 1SS,c 1 CSC 4' 

C2 == 8 2 14 C: + 8222 C .<:: + S2S4C2CS C4' 

/21/ .l
 
== +Cg 8 S3 C s + 8 327 ci C4+ 8 37 C tC4 8 SS1 c 1c 2c S' 

C4 == 8 44 C4 + 8 430 C S C: + 8 48 C2 C 3 + 8 4 32 C 1 C 2 C4 • 

BKI1aA aa C4eT peaouaucuux 411eHOB AalOT , •8 u s , 8 2 14 837 ,8 48 

PYKonVlCb nocTynHIla 8 HaAaTeIlbCKH~ OTAell 
28 AeKa6pfl 1988 rOAa. 
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np~nO)f{EH~E 

I\lJ;;'Cll<P~lU1t:.H Lhi AJlll f·[~OHAHt.;A NX =- M 

~ (..p J 2 (-1) ::! 
Sl~ ~= ~p~ *(1 *AIJJ-M*~LX~ *NX *NXSJl f I *AIJ,-M*~LXS*~LX * 

~ (--1) 2 (-,1) 

NX *NX4~ .- 1 *AU,.-M"*fLX~*NX4L*L1" LX - 1 *AU,-M 

~ (-1) J (-1) 

*"LX~*NX~Jl*DfLX~ - 1 *Al1,-M*FLX~ *NXS31 - 1 * 

2 2 
All,-M*fLX~*fLX *NX4~ + ~*AIJ,.-M*FLXS *NX*NXS31*L1fLXS 

(-1) 

- ::!*Al~,-M*FLXS*fLX*~X*NX4::!.UFlX) t EPS*( - 1 * 
2 :2 (-1) 

A13,-M*fLXS *FLX*NX - I *A13,-M*fLXS*DfLXS*DfLX

(-1) 2 ~ 

I *Al1,-M*FLXS *FLXtAI3,-M*FLXS'*NX*DfLX - AIJ,-M*FLX~ 

*fLX*NX*DH.XS) 

2 (-1) 2 2- (-1):2 

~~~ := EP8 *( - I *"LX~ *FLX*NX *AIJ,M*NXSJI + I *FLXS *FLX* 

(_.1) 3 ~ (-1) 3 

All,M*NXSJl - 1 *fLX *NX *AIJ,M*NX4L + I *flX * 

(-1) ~ (-1) 

I\O;;'lIHIl~llH4[H I hi AMt "'E3DHAHCA NX : -M • 

~ (-1) 2 2" (-1):! 

~i11l : '" If'~ * ( _. I *H.XS *H_X*NX *AU, M*ffXHJl - 1. *FLX~i *FLX* 

(--1) 

flll,M*NX~Jl - I *H.XH*H13lM*NX~Jl*-IJFLX~*l.IfLX t 

~. 

"LX~ *NX*AIJtM*NXSJ1*UfLX - FLXS*bLX*NX*AIJ,M*NXSS1* 

(-1) 2 2 ( 
UFLXS) + EPS*(l/~*1 *FlXS*~LX *NX *AIJ,M - 1/2*1 

_.1) 2 (-1) 2 

*FLXS*FlX *Al1,M - 1/2*1 *fLXS*A13,M*~FLX - fLXS* 

FLX*NX*AIJ,M*DFlX) 

2 (--1) 2 2 (-1) 2 
8212 := [~~ *(1 *FLXS*FLX *NX *A1J,-M*NX42 +! *fLXS*fLX * 

(-1~ 

Al1,-M*NX42 t I *fLX*AIJ,-M*NX42*DFLXS*DFlX - FLXS 

2 
*FLX*NX*AI3,-~*NX42*UFLX + FLX *NX*AI3,-M*NXq~*UfLXS) 

(-1) 2 2 (-1) 2 
t lPS*( - 1/~*1 *"LX~ *flX*NX *AIJ,-~ + 1/~*I ~~LXS 

(-1) 2 
*~LX*Al1,-N • 1/~*1 *FLX*AIJ,-M*DFlXS - flXS* 

"LX*NX*Al~,-M*DfLX~) 

Al1,M*NX4~ +! *flX*AIJ,M*NX~~*L1"LX + 1 *FlX* 

1'~U::JIlI<IIl1Ulr1Eti I hi AJlit I-'E3UHAHCA :2*NX = M • 
:2 

Alj,M*NX~31*U"LXS - 2*FlXS*fLX*NX*AIJ,M*NX~31*DFLXS 

'") (-t) 3 :~ (-1) 3"2 (-1) 2 SI:l2 :'" EP::i *( 1/2*1 *fLXS *FLX*NX *A~3,-M 3/2*1 *FLX.~ * 
+ 2*FLX *NX*A13,M*NX42*DFLX) t lPS*(! *FLXSMflX * 

(-I) 3 'Z (-1) 
~ (-1) 2 (-1) FLX«n21,-M t 1 *FLXS INX *A13,-M*NX~~5 - 1 * 

NX *A13,M t I *FLXS*FLX *All~M t 1 *FlX*AI3,M*DFLXS 

.3 (-1) 2 2
2 FLXS *All,-M~NXS55 - I *FLXS *FLX*NX *AI3,-M*

*UFLX - fLXS*FLX*NX*AI3,M*L1FLX t FLX *NX*A13,M*L1FLXS) 

·9 
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np~JlO}f{EHl1E 

I\lJJQI<P~I.U1t:.H Lhl llJliI f'[~OHAHt.;A Nx :.. M 

:l (--P J 2 (-1) ~ 

Sl~ ~= ~p~ *(1 *AIJJ-M*~LX~ *NX *NXSJl f 1 *AIJ,-M*fLX~*~LX * 

~ (--I) 2 (-,1) 

ttx *NX4~ .-.L *ALh-tt*~LX~*NX4~*lJ~LX -.1 *AU,-M 

~ (-1) J (-1) 

*~lX~*NX~~I*DfLXS - 1 *Al1,-M*flX~ *NXS31 - 1 * 

2 2 
All,-M*fLX~*fLX *NX4~ + ~*AIJ,-M*FLXS *NX*NXS31*UfLXS 

(-1) 

- 2*AI3,-H*FLXS*fLX*NX*NX42.~FLX) t [PS*( - I * 
2 2 (-1) 

AIJ,-M*fLXS *FLX*NX - I *A13,-M*FLXS*UfLXS*DfLX

(-1) 2 2 
1 *Al1,-M*fLXS *FLXtA13,-H*FLXS'*NX*DfLX - AI3,-M*FLX~ 

*fLX*NX*DFl.XS) 

2 (-1) :? 2. (-1) 2 
~~~ := l~S *( - I *~LXS *flX*NX *AIJ,M*NXSJl t I *fLXS *FLX* 

(-1) 3 ~ (-1) 3 
All,MKNX~Jl - I *fLX *NX *AIJ,M*NX4~ + I *~LX * 

(-1) ~ (-1) 
Al1,M*Nx4~ + I *fLX*AIJ,M*NX~~*U~LX t.1 *FLX* 

2 
AIJ,M*NXS31*UfLXS - 2*flXS*~LX*NX*AIJ,M*NXS31*DFLXS 

I\UJ(IHHllH4[H I LI lUJ>l F'E30HAHCA NX : -M • 

2 (-1) 2 2" (-1) 2 
s i i i ::: [f'S * ( _. I *H.XS *H.X*·NX *AL~, M*ffXHJl - 1. *FLX~; *FLX* 

(--1) 

flll.,M*NXSJl - I *H.XS*H13lM*NXoJl*-IJFLX~*l.I~LX + 

~. 

FLXS *NX*AIJtM*NXSJ1*U~LX - FLXSK~LX*NX*AIJ,M*NXSS1* 

(-1) 2 2 ( 
m'LxS~ + l:F'S*<l/L*1 *FlXS*t-LX *NX *AlJ,M - 1/2*1 

_.l) 2 (-1) 2 

*fLXS*FlX *All,M - 1/2*1 *~LXS*AIJ,M*~fLX - fLX8* 

FLX*NX*AIJ,M*D~LX) 

2 ('-1) 2 2 (-1) 2 
S21~~ :~ [PS *(1 *FLXS*FlX *NX *AIJ,-M*NX42 + 1 *fLXS*fLX * 

(-1~ 

Al1,-M*NX42 i I *FLX*AI3,-M*NX42*DFLXS*DFlX - FLXS 

2 
*FLX*NX*AI3,-M*NX42*UFLX + ~LX *NX*AI3,-M*Nx42*l.IfLXS) 

(-1). 2 ~~ (-1) 2 
t lPSK( - 1/~*1 *~LX~ *FlX*NX *AIJ,-~ + 1/~*I ~FLXS 

(-1) ~ 

*FLX*Al1,-M • 1/~*1 *FLX*Al~,-M*DFlXS - fLXS* 

~ LX*NX*A13, --M*l.IFLX~) 

KW:JIlI<IIl1I.Hr1Eti I hi ltJlil I-'E3UHAHCA 2*NX = M . 

2 (-1) 2 
+ 2*FLX *NX*AI3,H*NX42*DFLX) + lPS*(1 *fLXS-flX * 

~ (-1) 2 (-1) 

NX *AIJ,M + I *fLXS*FLX *All,M t 1 *FlX*AI3,M*DFLXS 

SI~2 :~ 

(-1) 3 'Z (-1) 

FLX*n21,-M t 1 *FLXS INX *AI3,-M*NX~~5 - I * 

2 (-1) 3:~ (-1) 3 
EP~ *( - 1/2*1 *FLXS *FLX*NX *A23,-M - 3/2*1 *FLXS * 

*ufLX - fLXS*FLX*NX*AI3,M*UfLX t 
2 

FLX *NX*A13,M*UFLXS) 
.3 

FLXS *Al1,-M~NxS55 

(-1) 2 '2 
- I *FLXS *FLX*NX *AI3,-M* 

8 ·9 



(-1) ,(-1) 2 2 

..
NX~6l:l - *fLX~ *FLX*NX *AU,-:-M*N-.l<65 - I 

z (-1) 2 
t'LX~ *tl.X*All,-M*NX~61~ - 1 *f-LXS *FLX*At1,-~1*NX6~ 

(-1) _~ (-1) ~ 

_. 1 *tLX:~ *'A~J,-M*UtLX~*lJtLX ... 1 'HLXS*t-LX * 

~ (-1) 2 
'HX *A1J,-M*NX~12 - 1 *t-LX5*fLX *A11,-~*NX~12 - 1/~ 

{_'1) 2 (-1), 
*1 *H.X~*H_x*A2J, -lj*lIFl.-XS - I *FLXS'A13, -~I* 

2 (-1) 
NX~1~*UFLX - I *fLXS*n13,-M*NXS612*DFlXS*DFLX

(-1) (-1) 
1 *t-LXS*AIJ,-M*NX6~*DFLX8*DfLX - 1 *FlXS*A~J,-M 

2 J 2 
*NXb~~.ntLXti ... tLXS *NX*n2J,-M*UFLX ... fLX~ INX* 

~ 

A13,-M*NX861~*DFLX ... t-LXti *NX*A13,-MtENX65*UFLX ... 2* 

2 
t-LX~ *NX*Af~~-M*NXti5~*UFLXS - ~*t-LXS*FLX*NX*A1J,-M* 

NX~l~*ut-LX - tLX~*tLX*NX*A13,-M*NXS612*DFLXS - t-lX8* 

"LX*NX*AIJ,-M*NX6~*UfLX~) 

~ (-1) 2 2 (-1) 2 
S21Y ~= EPS *( - 1 .t-LXS *FLX*NX *A1J,M*NK~411 ... 1 *FLXS It-LX 

(-1) 3 2 
*A11iM*NXS411 ... 1/2*1 *FLXS*FLX *NX *n23,M ... 3/2' 

(-1) 3 (-1) 2 2 
1 *tLX~*FLX *A21,M ... *FLXS*FlX *NX *A13,M* 

(-1) 2 2 (-1) 

NXJ11 + 1 *FLX~*fLX *NX *A1J,M*NX5~~ ... I *FLX5* 

2 (-1) ~~ 

tLX *A11,M*NXJ11 t I *FLXS*t-l.X *A11,M'NXS~S t 1/2* 

KU~~'HUH~H'W 

~ 

bl1~ := lP~ 

.~

~-1) e: (-1) J 2 
I ~t-LX~*"LX*A2J,M*lJFLX - 1 It-LX *NX *A13,M* 

(-1) J (-1) 2 
NX6~ ... 1 *fLX *All,M*"NX6~ ... 1 If-H.X *ALJ,M*I.IFLX~ 

(-1) 1-1) 
*J.IH.X ... 1 H-lX*AU,M*NX.H 1*l.IFLXti*LWLX ... I *t- LX* 

'!. ~_·U 2 

A1J,M*NXti1t1hl.lFLXS ... 1 -iEtLX*AU,"'j*NX6~*llFlX f. 

(-1) I 1 

1 *FLX*A1J,M*NXS55*DFLXS*1IFLX - FLXS*FLX*NX*A1J,fl* 

NX311*UF LX -, 2*FLXS*FlX*NX*n13, M*NXS" 11*lIFLXS -, FLXS* 

3 2 
FLX*NX*AlJ,M*NxS::-i5*IlFlX ... flX *NX*A23,~i*lIfLXS t, FUt. * 

2 
NX*A1 J, t'*NX311tEl.IF LXS "'2*FLX *NX*AU ,l'i*NXtl5* un.x ... 

2
 
fLX lfNX*A1J,M*NX~~~*UFlXS)
 

An~ PlJUHAHLA ~*NX = -K • 

(-1) ~ l (-1) :.:! 
1< - 1 *fLXS *t-LX*NX *NXS411*A1J,M 1 *t- l.X~ *t'LX 

(-1) J 2 
*NXb411*A11,M ... 1/2*1 *t-LXS*t-lX *NX *A~J,H - 1/2~ 

(-1) 3 (-1) 2 2 
1 *FLXS*F l.X *A~.1, M + 1 *F.LXS*FLX *NX *NX3J.1* 

(-1) 2 (-1) 
A13,M - I *FLXS*flX *NX311*A1~,~ - 1/~*1 *FLXS* 

2 (-1) 2 (-1) 

FL.X*llFLX *A23,M - 1 *FLXSJlNX311*iIfLX *A13,M - I 

2 
*FLXb*NXS411*UfLXS*U~l.X*A13,M ... fLXS INX*NXS~11*UFLX 

2
 
*AIJ,M - tLXS*~LX *NX*UfLX*A23,M - 2*FLXS*FLX*NX*
 

NXJ11*J.It-LX*A1J,M - FLX~*FLX*NX*NXS411*Dt-LXS*A13,M) 

11 
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------------ - - - -- -, 

:~ (-1) J 2 (-1) 3
 
~~16 :; ~y~ *( - 1/~*1 *FlX~ *flX*NX *A2J,-K + 1/2~I -FLXti *
 

(-1) 2 2 (-1) 

FLX*A21,-M - I *fLX~ *FLX*NX *A13,-M*NX~61~ + I 

2 (-1} 2 ') 

*FLXS *~LX*Al1,-K*NXSb12 + 1 *FtxS*flX *NX * 

(-1) 2 (-1)

A13,-M*NX512 + 1 *FLXS*FLX *Al1,-K*NX512 + 1/2*1 

2 (-1) 
*FLXSKFLX*A23,-H*DFLXS + 1 *FLX*A13,-K*NX512* 

(-1) 2 2 
~FLX5*UFLX + 1 *FLX*AIJ,-M*NX~612*DFLXS - FtXS * 

FLX*NX*A2J,-M*UFLXS - FLXS*FLX*NX*A13,-K*NX512*UFLX 

2 
- ~*FLX~*FLX*NX*A1J,.":"t't*NX561"2*1.IFLX~ + Ft;X *NX*A13,-h 

"*N)l~12*1.IFLX5) 

KLJ;j(llll~I(~EH I b1" AMI t'£:::lUHAI-ICA 2*NL; t\ • 

~ (-1) 3 2 (-1> 3
 
SJJO := EPS *( - 1/2*1 *FllS *FlZ*NZ *B24,-~ - 3/2*1 *fLlS *
 

(-1) 2 
FlZ*B22,-M - 1/2*1 *FLZS *fLXS*Bll,-M*NXS~10 - 1/2 

(-1) 2 (-1> 2 
*1 *FLZS *FLX*~11,-M*NX610 - 1 *FLZS *B24,-M* 

(-1) 

DFLZS*DFLZ - 1/2*1 *fLZS*FLZ*FLXS*Bl1,-M*NX~214-

(-1) (-1) 
1/2*1 "*FLl5*FLZ*FLX*Bll,-h*NX214 - 1/2*1 *FLZS* 

2 3 
FLZ*~24,-M*UFll5 + ~lZS *Nl*B24,-H*UFL1) 

2 (-1) J 2 (-1) 3
 
S42/ := E~~ *(1/2*1 *FLLS*FLI *Nt *924,H + 3/2*1 *FLZ5*FLl *
 

12 

(-1) 

B22,H + 1/2*1 *fLZS*fLZ*FlXS*Bl1,M*NXSllJ + 1/2* 

(-1) (-1) 

1 *fLZS*FlZ*FLX*Bl1,M*NX11J + 1/2*r *FlZS*fLZ* 

2 '-1) 2 
B24,M*DFLZ + 1/2*1 *FLZ *FLXS*Bl1,H*NXS510 + 1/2* 

(-1) 2" (_.1) 2 

1 *FLZ *fLX*Bl1,M*NX~10 + I *fLZ *824,K*DFLZS* 

3
 
DFLZ + FLZ *Nl*B24,M*UFLI~)
 

t\U::J$eu~ll~E.H Ibl AJI)t Pl::3UHAHCA 2*Nl :.. -M • 

~ (-l) 3 2 (--1) J
 
JJl1 :~ U'S *(1/~*1 *FLZ5l(-H.l *NZ *1(!4,M - 1/2*1 *FLnHff"tZ *
 

(--ll 
1122,." - 1/2*1 *FLl!i*r-LI*FLX1;i*811,K*NX!i113 - 1/2* 

(-1) (-1) 
1 *FlZ~i(-FLZ*FLX*Bll J M*NXI 13 - 1/2* I *FLlSiCFLZ* 

2 2 
B24,H-UfLZ - flZS*FLZ *Nl*B24,M*DFLZ) 

2 (-1) 3 2 (-1)_ 3 
5418 : = EPS * ( - 1/2*1 *FLZS *FLI*Nl *82", --M + 1/2*1 *FUB * 

(-1) 

fLI*B22,-H + 1/2*1 l(FLZS*fLZ*FLXS*Nl1,-M*NXS~14+ 

(-1) (-1) 

1/2*1 *FLZ5*FLZ*FLX*Bl1,-fi*NX214 + 1/2*1 *FLZS* 

2 2 
FLI*024,-M*UFLZS - FLLS *FLl*NZ*024,-M*UFLZS) 

I\lJ::J~lII~lI~~_H I bI AJI~ PE.::lUHAHl;A J*NX:: M • 

'Ic: (-1) 2 2 (-1) ~ 

5112 := lP~ *( - 1 *~LXS *FLX*NX *AIJ,-M*NX42 - 1 *FLXl:i i(~LX* 
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(-1) 

All, -·H*NX42 - I *FLXS*A13-, -t'.*NX42*[ffLXSiE1lFlX + 

2 
FLXS .NX*A13,-M*NX42*DFLX - flXS*FLX*NX*A13,-H*NX42* 

NXJll*All ,H) 

Ii 
fLX *A21,M ,.. 

(-1) 3 2 
1 *fLX *NX *NXJll.A13,~i t 

(-1) 3 
1 fFLX * 

(-1) 3 2 

AlJ,-H*ltFLXS) 

IlfLXS) + U'S* <112*1 *FLXS *NX *A13,-~i 

3 (-1) 2 
fLXH -Al1,-M - 1/~*1 *fLXS*A1J,-M*UFLXS 

(-1) 

- 1/2*1 * 
2 

+ FLXS *NX* ) 
I\LJ:iQlQl~IH1lH I~I ~UI>f Pl::JlJHAHCA 4*Nl = h • 

(-1) 2 (-1) 

112*1 *FLIS *FLXS*lH 1, -M*NX!:)214 - 1/2*1 - * 

l (-1) 'I 2 (-1) 'I 
SJHJ := U'S *<1/2*1 *H.iS *Nt *1:I2'1,--h - 1/2*1 *..LiS *1:122,-11 

HLll 
~ (-1) 2 2 

:'" [PH *<1 fFLXS*H_X *NX *AU,M*NX!:)Jl ... 
(-1) 2 

1 *FLXS*..LX * 

2 
..LiS *H.X*lHl,-M*NX214 _. 

(-1) 2 
1U*! *..LlS *B24,-ti* 

Al1,M*NXSJl t 

(-1) 

1 *"LX*AIJ,~*NXHJ1*U"LX!:)*U~LX - FLXS 

2 
IIFLIS 

3 
t-FLZS *NHB2'1,-M*l.IfLZS) 

*"LX*NX*Al~,M*NX!:)Jl*UFLX t 

2 
fLX *NX*AIJ,M*NXSJ1*U..lX!:) !:)tt11 

2 
:= H'S --*< 

(--1)'" 2 
- 1/2*1 *..ll *Nl *1:I24,M t 

(-1) 4 
1!2*1 *FLl *t1:?2,M t 

t ~P~*( -
(-1) J 2 

1/2*1 *fLX *NX ~A13,M + 
(-1) J 

1/2*1 *fLX *Al1,h 
(-1) 2 -

1/2*1 f ..LI HLXS*1I11,M*NXS113 "t 

(-1) 2 
1/2*1 tfFLZ *fLX 

t 

(-1), 2 
1I:L*1 *FLX*AlJ,M*lJfLX t 

2 
fLX *NX*AlJ,H*lIFLX) *1:Il1,HtfNXllJ t 

(-1) 2 2 
1/2*1 *"~l *B24,H*UfLZ t 

J 
FLl *Nl* 

KU:i'Q1~J.n1E:.li I ~1 AJliI PE::JUHAHCA ~*NX = M • 
tJ24,J1*U..lZ> 

2 (--1) 2 2 2 (-1) .:.! 2 

Sl16 
2 (-1) 'I 2 

:= lPS *tl/2*1 *fLX!:) fA2d,-h*NX 
(-1) It 

- 1/2*1 *..LXS *A21,-M 
t'i.ll~-iqr'''JU'llH I ~I ~UI>t "'~JLJHAHLA ~*Nl - ~*NX = -l'I • 

2 
..LX!:) *FLX*Al1,-M*NXS12) 

(_.1) J 2 (-1) 3 
+ 1 *FL.XH *AlJ,-h*NX *NX961L - 1 *FLXS *All,-t\ 

(-1) 2 2 (-1) 

*NX!:)61L - 1 *..LX!:) *.. LX*AIJ,-M*NX *NX~12 - 1 * J 
1il~6 := 

J ~-1) 2 2 2 (-1) 
~XS11~*FLXS t 1/2*1 tfNi *A2'1,M*fLZ *FLXS t I 

2 2 (-1) 2 
*Ni *A1q,HINl~~*FLl *fLXS - I *NZ *A14,M*NlS28* 

2 (-1) l .2. (-1) 2 
~PS *( - I *NX *AIJ,M*NX11J*FLXS *fLX t 1 *NX *A1J,M* 

!:)21~ := 

* 

(-1)A " .. .:. 

*fLX *NX *A23,M t 1/~*1 

(-1) 

NX!:)411*All,H - 1/2*1 

2 (-1) :L 2 (-1) 2 
l ... S *(1 *FLXS*FLX *NX *NXS411*AIJ,M t 1 *FLXS*FlX * 

*A12,H*NZS2a*fLZS*fLZ* 

(-1)2 

A12,M*Ni5~*fLL *.. LXS - 1 

(-1) 2 '} (-1) 

fLl!:)~fLl*~LXS - l/~*I *A22,M*FLZ *fLXS - I * 

14 
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(-1) 2 (-1) 
tLX5 - 1 *Al1,M*NX11J*fLXS *flX - 1 *~11,M~ 

~ 

NXtil1J*tLX!:> ) 

:l (...1) 2 3 (-1) 2 
~j:l:!.U :=. H'S *( '. I *NX *Al:5,--t1*NX:L14*tLX of 1 ~NX *A..1J,-t"l* 

~ (-1) 2 2 2 
NXS214*tlXS*tLX - 1/2*1 *Nl *A24,-M*~LZS *FlX ~ 

(--1) :t (-1) 2 
1 *Nl *A14,-M*Nl17*FLZS*fLZ*FlX - I ifNZ *Alk,-M 

:;! (-H 2 2 (-1 
*NZS4J*fLZS *~lX t 1/2*1 *A22,-M*fLZ5 *FLX of 1 

) '(-1) 2 

*A12r-M*NZlI*fLZS*FLZ*FLX t I *M2r-M*NZS41*FL.ZS 

(-1) .3 (-1) 

*l-LX'" 1 *All,-M*NX214*H.X + 1 *All,-M*NXS214* 

2 
t LXS*llX }


•
 
2 (-1) ~ 2 2 (-1)

S~~l := lPS *ll/2*1 *NX *H2J,-M*tllS *FLX - 1/2*J *B21,-M* 

2 2 (_.1) 2 
H.IS *tLX - 1/2*1 *Bll,-·tt*NX3U*FLZS *FLX _. 1/2* 

(-1) 2 (-1) 
I *~11,-M*NXS411*FLIS *FLXS - 1/2*1 *Bl1,-I1* 

(-1) 2 
Nl1l*FLZS*FLZ*FLX - 1/2*1 *Bl1, -~i*NlS4/*rLZS *FLX) 

2 (-1) 2 2 2 (-1) 
S42~ := H'S *( - 112*1 *NX *I:IL~,~l*FLZ *FLXS t 1/2ltI *El21,H* 

2 2 (-1) 2 ( 
FLZ *FLXS t 1/2*1 . Iflll,M*NX512*t·LZ *FLX t 1/2*1 

-1) 2 (-1) 
*~11,M*NXS612*tLL *fLX~ of 1(2¥1 *Bl1,M*NL~~* 

2 (-1) 
tlL *tLXS + 1/2*1 *~11,M~NlS2H*tLlS*FLZ*fLXS) 

KlK1Q1.~UU1Hf I ht nJlH PE30UAHCA :l*NZ + 2*NX = M • 

2 (-1) 2 2 (-1) 2 
5129 := ~PS *( - I *NX *A13,-M*NX214*FlXS *FLX t 1 *NX * 

3 (-1) 2 2 , AI3,-M*NX5214*FLXS + 1/2~1 *NZ *A24,-M*flZS * 
.If 2 (-1) 2 (-1) 

flXS - 1 *NI *AI4,-M*Nl29*FlZS*FLZ*FLXS .. I * 
~ 

2 2 (-1) 2 
Nl *A14,-M*NL~59*tLZS ifFLXS - 1/2*1 *A22,-K*FLZS * 

2 (-1) • (-1) 
tLXS - 1 *A12,-M*Nl2Y*FLZS*tLZ*fLX~ - 1 if 

2 t-t) 2 
Al~,-M*Nl~~Y*~Lia *t(XS - I *Al1,-MifNX214*FlXS *. 

(-1) ~ 

~LX - 1 *All,-M*NXS~14*tLXS 

2 (-1) 2 J ~-1) 2 
~22b := LPS .( - 1 *NX *Al~,M*NXI13*tLX + I *NX *A13,M* 

2 (-1) 2 2 2 
NXS11J*FLXS*FLX - 1/2*1 ifNL *A24,M*fLZ *FLX 

(-1) 2 ') (-1) 2 
I *NZ *A14,M*Nl36*FLZ *FLX + I *NZ *A14,M*N'LS16 

(-1) 2 2 (-1) 

*tLZS*FLI*FLX + 1/2*1 *A22,M*FLZ *FLX t I * 

2 (-1) 
AI2,M*NZ36*fLZ *FLX + I *A12,M*NlSI6*FLZS*FLl*FLX 

(-1) 3 (-p 

+' 1 *Al1,M*NXI13*FLX + 1 *All,M*NX511J*FLXSif 

2 
~LX ) 

:!! (-1) 2 I 2 2 (-1) 

~jl4 := ~PS *(1/2*1 *NX *~2~,-M*~LZS *FLXti - 1/~*1 *B21,-M* 
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2 2 
n.zs lIiFLXS 

(-1) 2 
- 1/2*1 *~11~-»*NX~12*fllS *FLX - 112M 

2 
1$11,-tHtNXl:iJ1tl·FLZS *FLXS) 

·{-u 
- 1/2*E:.PS*I *all ,-tJ*lLS* 

(-1) 2 
1 *Ul1,-M*NXl:i612*FLZS *FLXS 

1-1) 
- IJ~*I *B11~-K* 

lLZS*FLX 

Nl~9*FLlS*FLl*FLXS -
(-1) 2 

112*1 *B1b -f.*NlS59*fLZS -* ~i4H 

2 (-1) 

:= t:. ...B *(1/~*l *lfll,f1*NL1iJ3ttfL1S*Hl*FLXS t 

(-I') 

1I~*1 *IH1,M* 

rt.xs: 
• 

'I 
NX4~*+-LL *+LX) 

(-1) 2 
+ 1/~ltE:.Pl:>*1 *1.111 ,MttFLl *fLXS 

ti4~O 

~ 

:= tP~ *e 
(-1) 2 2 2 

- 1/~*I *NX *lf~J,H*fLl *~LX 

(-1) 
+ 1/2*1 *~21,M* I\U::t'III~I't1l:.J Hbl JUI)i t-'UfUHAHCA 2*NL + NX = H • 

( ...1) 2 ~'·1 

*Bl1,M*NX311*~Ll *FlX + 1/2*1+ 1/2*1 
",c:2 

"U *-H.X 

(-1) 

~LX + 1/2*1 *U11,H*NLl:i16*tLlS*fLl*~LX) 

) 2 (-1) 2 
• *Hll rti*NXl:>411 *l- Ll *H.X!:> + 1/2*1 *t:tll, M*NlJ6*fLZ * 

!:ill" 

z (-1) 2 
fiZS *fLXS - 1/2*1 *n12,-M*fLS *FLXS) 

~ .(-1) _'I. (-1) 

:= ·t.t'~ *( - 1 *Nt *A1'1,-M*N14"*~Lll:i*~LZ*~LXS - 1 *AI2,-H 

. (-1):t 

*Nl44*~Lll:i*~LZ*fLXl:i) + t:.Pl:>*~1/2*1 *Nt ~A14,-K* 

Kua.,"/H1EHHI ItJ/>! t'E30HAHl:fl 2*Nl - NX z: M • 

2 (-1) '2 (-1) 

l:>IIJ := E"'H *( - 1 *Nl *AI4,H*NlSJ3*fLZS*FLl*FLXS - J *AI2,M* 

(-1) 'l. 

Nl44*~LlS*~Ll*FLX) + t:.PS*( - 1/'2*1 *Hi *AI4,-M* 

(-1) 2 2 
NL~:dJ*~ LlS·*FLL *FLXS) + EPS*(1/:.:!* I *NZ *AI4, t'"IIFLZ * 

(.-1) 2 
~LXS - 1/2*1 *AI2,H*fLl *fLXS) 

2 (-1) 2 (-1) 

:~ t:. ... S *(1 *NL *AI4,-H*NL44*FLl~*FLL*FlX + 1 *A12,-M*H~14 

2 (-1) 
~11,-H*NX4'l.*~Lll:i *tLX) - 1/2*lt-'S*I *~11,-M*FLS*FLZS 

'l. (-1) 2 
fll *FLX + 1/2*1 *A12,M*FL2 *FlX) 

~ (-1) (-1) 

:= It-'n *( - 1/:.:!*1 *~11,-M*Nl44*FLZS*~Ll*FLX~ - 1/2*1 *~jY 

2 (-1) 2 (-1) 

s~13 := t:.Pl:> *(1 *NZ *AI4,K*NlS33*fLZS*fLZ*FlX + 1 *AI2,f1* 

(-11 2 
Nll:i3J*FlZl:i*FLZ*FlX) + lPS*< - 1/~*I *NZ *AI4,H* 

'l. (-1) 2 
*~LX!:i 

~LlS *~LX + 1/~*1 *AIL,-n*Fll:i ... LX) 
~~6 

'l. (-1) 

:= lPti *(1/'2*1 ~~11,H*NLS3J*~lZS*~ll*FLX + 
(-1) 

1/2*1 *~11,M* 

SJI := 
L 

lPti *( 

(-1) 

- 1/~*1 *~11,-M*N144*~LZl:>*FLl*FLX 

(-1) 
- 1/2*1 * 2 

NXS31*~lZ *fLXS) 
(-1) 2 

ilIlll,t.*fLZ *FlX + 1/2*[t-'S*1 

18 1~ 



K03~MUHEHTM, OBmllE ~rr~ BCEX PE30HAHCOB 

SU3 
:~ 

:-= H'S *( 
(-1) 2 

*DFLZS *FlXS*A140*N1S16 
(-1) 

- 1 *UFLlS*lJFLZ* 

(-1) 

2· (--1.) :? (-1.) 
I-LXS*~LX*A240 - I *DFLZS*nFLZ*FLXS*nI40*HlS47 -

Bll := 1/l*lPS *1 *~lXS *AIOO*GX*NXS31 + 1/2*lPS*I *rtXS*FLX* (_.1) (-1) 7 

AtOO*tiX 1 *IJFLZS*DF LZ*f'LXS*AI40*NZ36. - I *BFLI *FLXS* 

(-1) (-1~ 

5119 := 
:'.! 

EPS *( 

(-1):~ 

I *lJFLXS *FLXS*A13U*NXSAJ 1 
(-1) 

- 1 *DFlXS*lIF LX* 
• 

z (-1) ~~ 2 
*I. ....LX *~ LX~*A1JO*NX61.0 + I *FLZS *~ LX~*(,:1'lO~NZ * 

Al'HH~Nlll - 1 *lWLXS*nFLX*FD.S*rt1~O*NXS~10 - I 

H_XS*f-l.X*·A2JO 
(--11 

- 1 *DFL.. XS*I:lFLX*f LXS*Al-JO*NXS55 -
(_.1) 2 (-1) 

NISl~' - I *fLlS *fLXS*Al~O*NlSr6 - I *~LZS*~Ll* 

(_.1) 

1 *1.11- L.XS*l.IF· [X*I- LXS.*"A130~H~X.fll :.. 
(-l} ~.~ 

li:!.* 1 *~II-LX * 
2 

~LXS*I-LX*A~4U*Nl 

(-1) 
- 1 *~llS*~LZ*fLXS*fLX*A~20 -

:l 
I- LX~i *A2JO _. 

(-1) 2 
I *l1Fl.X *1- L.XB*nUO*NX65 

(-11 J 
+ 1 *1- txs (.-1) :.~ 

I *fLlS*fLZ*fLXS*A14U*Nl *NlS~J 

(_.1) 

- I *rlZS*~LI* 

~~ 

*AIJO*~X *NXS~11 

(-1) J 
- 1 *~LXS. *AI10*NXS411 

(-t
- i/2*I 

2 
~LXS*A140*NI *N136 

(-1.) 
- I *FLIS*FL1*FLXS*AI20*NIS47 

').:) ::!' 2 

*tLXS *rL~ ~A230*NX 

(-1.) 2 :>. 
- j/2* I *FLXS *FLX *A210 -

(--1) 

I *FLlS*FLl*FLXS*AI20*Nl36 
(-1) ~I 

+ I *FLl *FLXS* 
(_..1) z 2 

1 ~~LlS *I-LX*AI30*NX *NXS~~ -
(.-1) 2 

I *fLXS *fLX*nI30 
2 

Al~O*NZI7*Nl 

(-1) 2 
- I *fLl *FLXS*A120*NZll 

(-1) 
- I * 

2 
~NX *NXJll -

2(-1) 2 (-l} 

*ftxs *FLX*AII0*NXS~5 - 1 *fLXS 2 2 
FLXS *I-LX*AI30*NX *NXS~10 

(-1) 2 
- I *FLXS *fLX*Al10* 

*I-LX*AI10*NX311 
(-1) 2 2 

+ 1 *FLXS*I-LX *A130*NX6~*NX 

( 
- 1 

NXS~10 

(-1) 2 2 
+ I *FLXS*fLX *n130*NX610*NX 

(-1) 

- I *FLXS* 

-1) 2 2 
*I-LXS*I-LX *AI10*NX65 + ~*lJFLXB*fLXS *A130*NX* ~ 

fLX *AII0*NX610 + 2*1.II-LlS*I-L.ZS*fLXS*AI40*Nl*NlSI6 -

NXS411 
z 

- UFLXS*I-LXS*FLX *A230*NX - I.lFLXS*f-LXS*I-LX* UFLZS*H_l.*l- L.XS*I-· L.XiH\2'~,O*NZ - I.If LZS*FLZ*f-LXS*A14UilNl* 

AUO*NX*NXS~~) -. llF·L.XS*F LXS*I- LX*A1JO*NX*NX~-H 1 + llFL.X* Nl!J4J - DI-LIS*FL.Z*I-LXS*A140*Nl*NZ36 + BfLI*FLlS*FLXS* 

l 

I-·LXS *AUO*I'lX*NXS~5 

z 
+ I.IFLX.*FLXS *AUO*·NX*NX311 _.. 2il· ~LX*A24U*Nl + DFL1*FL.lS.I-LXS*A140*Nl*NlS47 + UFLZ* 

UFLX*I-LXS*.LX*AIJO*NX6~*NX) 
fLZS*I-LXS.~140*Nl*NI36 - 2*rWL1*FLl*FlXS.n140*NllJ*NI 
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~l 

- DFLXSl(fLXS*Ft.X*AU'O*NX*t-tXSS1Q ... lIFLX*FLXS *Al30*NX 

*NXS~10 - ~*UFLX*FLXS*FLX*nI30*NX610*NX) 

S2J4:= 

(-I) (-I) 

FLX*A~40 + 1 *DFLIS*DFLZ*FLX*A140*NlS59 + I * 

2 (-1) 2 (_.1) 

EP~ *(1 *DfLZS *FLX*AI40*N1528 + I *OFLlS*OFLZ*FLXS* 

S22:= 

*AI00*Gx 

2 (-1) 2 
- 1/~*~rS *1 *ILX *AIQO*GX*NX42 

(-1) 

1/2*EPS*I *fLXS*FLX (-1) ~~ (-1) 

+ 1 *IJ~ LX~ *f:LX*AIJO*NX~~,10 + 1 *UFLXS*U~ LX* 

(-1) 2 

~fLlS*U~lZ*~LX*AI40*Nl5H + I *U~Ll *~LX*AI40*Nl~Y 

S/~~ := 

(-1) (-1) 

NXS~5 + I *U~LXS*D~LX*FLXS*~LX*A2JO + I *UF~XS* 

2 (-1.) 2 2 (_.1) ~,~ 

[~S *(1/2*J *UFLXS *FLX *A2JO + I *UfLXS *FLX*AIJO* 
• (-I) ~ 2 ( 

~LX*AIJO*NX610 - I *F~IS *FLX*AI40*NlS2B*Nl + 1 

-1) :.! (-1) 

*FLl.S *t·LX*Al£O*NZ~:?-H + I *tLZS*~LZ*FLXS*~LX* 

III, LXJ(~ LX*AUO*NXS61 :.~ 

(-·1 ) 
+ I I('II~ LX~i*I,IH.X*H.X*AUO*NX6~j 

:~ 

A:·~40*Nl 

'(._1) 

+ I *FLlS*FLl*~LX.S*FLX*A2~~O 

(-U 

+ I *~ US* 

( ._1.) ~I 

+ 1 *UFLX '*~LX*AljO*NX~12 
( - lJ :.~ 2 

+ 1/2*1 *~LXS *FLX * 

2 
~LL*FLX*AI40*NIS5Y*Nl 

(--1) 

+ I *FLZS*FLZ*~LXIAI40*Nl5M 

~, 

A2JO*NX 
(-1) 2 ~~ 

+ j/~*1 *fLXS *FLX *A210 
(-1.) 2 

- I *fLXS * 

2 
*NZ 

(-1) 
+ I *FL1S*FLZ*FLX*AI20*NZS59 

(-1) 
+ I *FlZS*FLZ 

2 
f-LXliiAUO*NX *NXS~i5 

(-1) 2 
+ I *FLXS *FLX*All0*NXS55 

( 
+ 1 *FLX*AI20*NZ58 

(-1) 2 2 
- 1 *Fll *FLX*A140*NZ29*NZ 

(-1) 

+ I 

-1' 2 2 
*~LXS*~LX *A130*NXS612*NX 

(-1) 2 

+ I *ILXS*FlX *AI30* 

~ 

*FLl *FLX*AI20*Nl~Y 

(-I) 2 2 
- I *FLXS *FLX*AIJO*NX *NXS~IO 

:? 

NX6~*NX 

(_.1) 2 

+ I *FLXS*FLX *AI10*NXS612 .. 
(-1) 

I *~lXS* 

(-U 2 
+ 1 *l LXS *~ LX*All0*NX~~J.O -t. 

(-1) 2 
I *FlXS*FLX *A130 

2 
~Lx *AII0*NX6~ 

(-1) ~~ 2 
- I *lLX *A1JO*NX~1~*NX 

(-1) 

+ 1 * 

~ 

*NX610*NX 

(-1) ~ 

+ 1 *~LXS*FLX *Alio*NX610 - 2*U~Ll.S* 

j 

~LX *AI10*NX~12 - 2*UFLX~*~LXS*~LX*AIJO*NX*NXS~~ + 
~Llb*~LX*AI40*NL~~H*Nl + DFLl~*FLl*FLX~*FLX*A24U*Nl 

~ 

lItLX~*H_X *AUOINXS61L*NX 
? 

+ I.I~LXS*H_X JI,AUO*NJC.65*NX 

+ U~LZS*~LZ*~LX*AI40*N1S~9*NI + DFLIS*FlI*FLX*AI40* 

N/5~*Nl - DFLl*FL1S*FLXS*FLX*A:?40*Nl - UFLZ*~LZS*FL~* 

2 
- t1FLX*FLXS *~ LX*A~~JO*NX - l.IH.X*F l.XS*F LX*A130*NXSbl:l 

~Ll*FLX*AI40*Nl29*Nl - 2*UFLXS*~lXS*FlX*A130*NX* 

AI40*NZS~Y*Nl - IJfLZ*FLZS*FLX*nl"O*Nl~~*Nl + 2*DFLl* 

*NX - D~LX*~LX!:i*~LX*A130*HX65*NX + 
2 

2*DFLX*FLX *AI30* NXS510 
2 

+ DFLXS*FLX *AI30*NX610*NX - I.IFLX*fLXS*FLX* 

NX:i12*NX) 
P.l~~O*NX61 O*N>O 
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2 (-1>' 2. (_..!} 2 (_.1) ~~ 2 (-1.)
 
SJ~ ~= l/~*~P~ *1 *~LlH *HI00*NZHJ3*Gl + 1/2*EPB*1 *~llS*FLZ*
 Slt~~O F [ ....S * (1/2*1 *l.IH.L.S *t· Ll *H~40 + 1 *I.IFl.lS*lIFLZ*H.ZS* 

Hl00il-l;1.. ( -1) 2 ~~ 2 ( _.1) 

ttl*~240 + 1/2*1 *~LZS *~LZ *l:t240*NZ + J/~*I * 
2 (-1} ( .. 1.) '2
 

SJ~':I :== H'S *( _. 1 *lJi-LlS-*m·l.l*Hl!:i*H.L.*l:t240 - 1.I2*1 HI~Ll *
 2 2 (-l.) 

FLiS *FLI *l:l22U + 1/2*1 *H.lS*H_Z*FLXS*J.I110'*NX!:i~jIO 
:~ (-H 2 ~~ :i. '-1 

H.l.t-> il'H~40 -- 1I:~*1 *FLIH *H.l *B:~"O*Nl -. M~iI'I (-I) (-1) 2• + 1/2*1 *rLZH*~LI*~LX*l:tl10*NX610+ 1/2*1 *Fll 
) 2. 2 (--U:~ 

il:+LlS *FLl. *~2~O - 1.I2*L *f-l.l.S *F-l..X~;*iHl0*NXBlB· (-1) 2 
'*FlXS*Bll0*NXS214 + 1/2*1 *~L7 *~LX*Bll0~NX214 

( .. 1) 2 (-1) 

- 1/~*1 *FLlB *FLX*Bll0*NXI13 - 1/2*1 *rLZS* "), . 
DFlZ*FLlS *FLZ*B240*NZ)

(_.1) 

FLZ*FLXS*1l110~NXS~il0 _. 1/2*1 *FLlSH'LZ*FLX*Bll0* 2 (-),) <-1') 
S4J~ := EPS *(1 *DFLXS*1I~LX*FLZS*FLZ*B230 i 1 *FLZS*fLI*FLXS*

2 
NX610 - DFLZS*FLZS*FlZ *B240*NZ) 2 (-1) ( 

tLX*B230*NX + 1 *FLZS*FLI*fLXS*FLX*B210 + 1/2*1
2 (-I) (-11 2
 

SJJI := ~P~ *( - 1 *U~lXB*U~LX*FLlS*~LZ*B~JO - 1/~*1 *~LlS * -1) (-1)
 
*t·LZS*l: l.LHLXS*I:l110*NXS~i~j + 1/~*I *rLZS*F Ll* 

(-1) 2
 
~LXS*HI10*NLSI6 - 1/2*1 *~l.IS *~LX*Bl10*NLS~~  (-1) 

~LX5*Hl10*NlS41 + 1/2*1 *~LZS*FLZ*FLX*Bll0*NISS9 
(-1.) 2 (--1) 

*~LZS*~LZ*FLXB*FLX*H2JO*NX - 1 ~ LLS*~lZ* (-1) (-1) 2 

+ 1/2.*1 *~LZb"*FLZ*FLX*Bll0*NX65 + 1.12*1 *~Ll * 
(-1) 

FLXB*FLX*l:t210 - 1/~.1 H LI.S*f- LZ*f- LXS*f.lU O~Xt)~'j:5  (-1.) 2 
FLXS*~110*NZI7 + 1/2*1 *FLI *FLX*Bll0*NI2~ + DFLXS 

(-1) (-1)
 

112*1 HLlS*FLZ*f-LXS*Etl1.0*N136 - 112*1 *fLlS*
 *F(ZS*FLl*FLX*B230*NX - DFLX*ILZS*FLI*FLXS*B230*NX) 

(-1~ 
3~~~b ~~UU~b3rUICH C~ElYC~~~ O~03HA~~H~H:

f-Ll*f-lX*l:tl10*NZ5H - 1/2*1 ilFL1S*FLl.*FLX*Bl10*NX65 rLX - 'YHKU~~ $~U~E f (9), 
~LXS - v: fG, x - DFLXSil-F LZS*FLZ*FLX*B2~~O*NX + LJFLX*FLZB*FLZ*FLXS* ~ Ll - ' f \(9), 
rLZS -f~'((:i\ . 

B~~~~O*NX) . 
C~MHU~ -n TIEPEll ~MEHEM ~CBO~ ~3 ~YHKU~~ $AUKE 03HA~AET 

1lf-'U~::lBOllHY[I 01 3'\ U~ CIlYHKU~~ no e . 
~~ (_·'U 2 (-1)
 

S44:= - 1/2*EPS *1 *~Ll *Hl00*Nl44*GI - 1/2*EPS*1 i\FLZ~Bl00
 

ilf-Ui*l;Z 
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ux - '-YHKU~H q tG), ~ 

uz - ·3~(e). JX , NX~jl := ( - liX*~LX *AI0}/(~*1) 

AI00 - PACCn'O~KA ~)( , NXBbb :=. (fLX*(l*U~LXS*fLX*NX*Alj- l*UfLX*~LXB*NX*Al) t D~LXB*U~LX 
11100 - b.?: 

~ 

NX , NZ - "lAC-rOnt li£TATPOHHWX KOJlEBAH~H ~", V~ ,COOlBETCBEHHO *Alj + ~LXS*fLX*All + ~LXS*~LX*NX *Alj»/l 

tl "KU:1C1C1HIUU::H"1 AX At,;.'.~ m' B., l' m l'!HAEKC 1: vy\ OnPEllEJlSft::TC~ nPABOH NX~~10 :: lI-LX*(1*UI-LZH*lL7*Nl*AI4 - I*UfLl*fL7~*Nl*Al~ + DFLZS*
"lAl; IblJ l-'E3UHAHCA. J I ~ll . 

2 
KU:1'~HUHl"IW NX NX~ Hl Nil) 

, 
U~Ll*AI4 + fLlS*fLL*NZ *Al~ + l-[l*Al~*FLS»/I 

KJ I\J LJ LJ 
222 

I"Al 1\=1,••• ,6; L::l, ••• ·,~; J::.l, ••• ,14. NX~411 := (I-LX*(~*I*DI-LX*~LX*NX*Alj+ UFLX *AIJ + ~LX *Al1 - ~LX * 

~ 

NX4~ := lliX*l-lXS *AI0)/(~*I) ~ 

NX *Alj» I Co!* I)
NX6b := (~LXS*( - l*UI-LXS*~LX*NX*Alj + I*UI-~x*I-LXS*NX*Alj - UI-LXS* 

~ 2 
2 NX~61~ := ll-LX*( - ~*I*U~LX~*~LXS*NX*Al~ + U~LXS *Alj + ~LX~ *All 

U~LX*Alj - ~LXS*I-LX*All - I-LXS*~LX*NX *AIJ»/I 
~ ~ 

NX610 := <I-LX~*( - I*UI-LL~*~LL*NL*AI4 + l.u~LZ*tLLS*Nl*AI4 - VI-LLS* - tLXS *NX *AIJ»/(~*l) 

~ " ... ," ~ 
U~Ll*AI4 - ~LLS*I-LL*Nl *A14 - I-LL*Al~*.LS»/1 NXSllj := <~LX*(2*I*UI-LL*~Ll*Nl*AI4+ UfLl *A14 + I-LZ *A12 - ~LL * 

'l '2 ~ 
NX.Hl := (~LX~tH - 2*1*U"lXl*~-lX*NX*Alj - uH.X *AIJ - tLX' *All + NZ *AI4» / ('liH) 

2 2 222 
I-LX *NX *AIJ»/(2*1) NXB2l't :::: (I-LX* ( - 2*l*l.IFLlS*FLlS*NI*AI4 + [lFLZ~ *A14 - flZ~ *NZ * 

'2 '2 2 
NX~I~ := (I-LX~*(2*I*UI-LXS*~LXS*NX*AIJ - UfLXS *AIJ - ~LXS *All + A14 + »/(2*1)AI2*~LS 

'2 
'2 '2 NL44 := (~LLS*BI0*GL*fLS)/(2*1) NL~16 := (I-LL *fLX*Vl1)/('1.*I) 

~LXS *NX *AIJ»/(2*1) 
NLj6 := ( - fLZS*fLl*fLX*~II)/(~*I) Nl~41 := (fLZ*fLX*811*fLS)/('2*1)

2 2 
NXllJ ::: CI-LXS*< - '2*I*lJ~Ll*I-LL*NL*AlIt - U~LL *AH - ~LZ *A12 + N/II := ( - I-LlS*fLX*~II*fLS)/(2*1) 2 

NLS2H := (fLZ *fLXS*all)/(2*I)
2 2 Nl~~ := ( - I-Ll~*}LL*~LXS*~11)/(2*1) 

I-LL *NL *Al~»/(2*1) NLS~Y := (fLZ*tLXS*~11*FLS)/(2*1) 
NL.I.Y := ( - rLLS*~LXS*~11*tLS)/(~*1) 

L ~ ~ " 

NX~14 := (I-LX~*l~*l*U~LL~*I-LLS*Nl*Al~- VI-LlS *A14 + I-Ll~ *NL *A14 ~ 

NL.~jj := ( - I-LZ *~IU*Ul)/(~*l) 
" L 

- A12*~LS »/(~*I) 
~I 
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