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§ I. BBel(eHHe 

Hsy~eHHe 8XC~SHBHHX npo~eccogl11 KMeeT BSXHoe SHs~eHHe l(~ 
no~~eHRR no~oA ~OPMaUHK HS npo~eccoB pSCCeaHHR BUcoxo8HeprsTH­
~eCXHX ~SCTBU. B MOl(e~X xBBHToBoA TeopHH no~ l(nH nOl(06HHX PSC~~TOB 

B I3HCmHX nOpSl1(X8x reopaa BOSfqllleHHft (TB) He06xo,n;1!M0 npHBJIe'lb MeTOl(ll 

XOMUbDTePHO' ,JIre6P& H OCHOBBHHHe Ha HHX CHCTeMH SHSJIHTH'leCXHX BY'lHC­
JIeHHft (CAB) 2 • 

3s nOCJIel(HHe l(eCSlTb JIeT H8XOJ~OCb MHoro SlP,H7lIpHMepOB yl(a'lHD­
ro HCnOJIbSOBBHWJ CtY SCHOONSCHIP 7 H REDUCE-2 8 B paC'lMTSX BHC­
mHX nOpSlD;XoB TIt 3-6 . arH CHCTeMil xopomo npacnocoeaeas It llIi'lHCJIeHHlIM 

no ~HSHlte BHCOXHX 8~eprHft, HO oc06eHHoro ycoBepmeHCTBOBBHHR l(OCTHrJI8 
CHCTeMS REDUCE-3 19 • CBoea YHHBepqSJIbHOCTbD aTS CHCTeMB 06S!SSHS 6a­
SOBOMY' SlsmtY nporpaMMHpOBawIJl JillCrr IID/, xopomo H3BeCTHoMY' B T90pIDl 
HC~CCTBeHHoro HHTeJIJIeltTS .3EM/11<B nOCJI9~99 Bp9MSl OHa nOD;EeprSeTCSl 
HHTeHCHBHOMY. pSSBHTHD B HCCJIel(OBBHHRX nOJIbSOBBTeJIeA (CM., Hsnpp!­
Mep, /12-147). 

C ~eJIbD HJIJIDCTP~HH HeItOTOp&X BosMoXHocT9A CHCTeMil REDUCE-3 

MIl XOTeJIH 6w npHBeCTH HH&e ilp lli~ap paC'laTa KaJIll6pOBO~0-HHBapHaHTHoro 

Hs60ps l(HSrpsMM ~eaHMaHs B 81tCItJIXOKBHHX (2-+3) npo~eccax PSCCeSlHHR 
nspToHoB B MOl(eJISlX cynepcBMMeTpH'lHoA ItBBHToBoA xpOMOl(HH8MHItH (CKXAfI5( 
HeltoTJ¥Wj nOJIeSHHe COBeTH l(~ paC'lers l(peBeCHHX l(HSrpSMM B KIn HMeDT­
CSl B 6. OTMeTHM, 'lT0 yxe B aI.~noplll(lte TB CYMMHpOBSHHe ItBS,n;pSTOB 
SMfIJIHTYl( XBJIHClpOBO'lHD-HHBBpHBHTHOrO aaoopa (T. e . MBTeMBTH'leCItH - P~1'f­

OHSJIbHHX rrOJIHHOMOB OT 5 HeSaBHCHMHX nepeMeHHHx) B KXn H CKXl CBOl(HT­
CSl It orpoMHoMY BHpazeHHD, HO ClJIaro,n;apll ~H3H'leCItHM aaxoHoMepHOCTHM 
H3~aeMllX nponeccoa lIpOHCXOl(HT coxpaneaae 60JIbmoro 'lHCJI8 0611lHX MHD­
KHTeJI9A H ~8XTOPHS~RR OItO~STeJIbHOrO pesyJIbTSTS (cM.ps6oTy EepeHl(CS 
H np/6/). Bamfo nOl(~ep!tHYTb, 'lT0 npa HCnOJIbSOBBHHH MBlIlHHHoA SHSJI*­

THltH ~8XTOPHS~HSl SlBJIHeTCSl CTpOrHM H OCHOBHHM ItpHTepHeM lIpSBHJIbHOCTH 
rr0JIY'iS9MOro OTBeTS, H nocltoJIb~ MeJI!tHe TeXHlt'leCltHe OmH6ltH MoryT npa­
BeCTH It It8TSCTPollH'leCItH CloJIbmKM H~sltTopHsyeMlM BHpSlleHHlIM. BeCI,MB 
aeJI8TeJIbHO I!CKJID'lHTb p~oa Tpyl(. B CMSH C aTHM lIteJlaT9Jl:LHO. HWIPII­

Mep, MOl(aP~HpOBaTL H ~~Tb B 6JIOlt ~HSHltH BUCOItKX 8HeprHft npor­
paMMY reaepanaa l(l1IarpsMM" I ,aJIrOpHTM pacxera rpyrmosax ~8XTOpoiI91 
H T.l(. T8It8R aBTOMaTHS~HR oc06eHHo He06xol(HMa l(nH rr~~eHHR p89VY­
HHX pesyJIbTSTOB C rrOMOIIlLD CAB B r:J..'1 iI ooaee BUCOltHX nopaaaax TD. 

C npyroA CTOpOHH, BO MHOrHX paoorax YXl'lTpSlDTCJI oCloATH STY npodao­
MY Tax, 'lTodg MOJilHO dWlo BlmOJDmTb paC'l9TH BpY'WYll (OM., HarrpKM9p<2U/ ) . 
01(H8JtO B T8XHX C~8SlX Tpyl(HO Hs6ellt8Tb nOSlBJl9HHSl oaaoox XOTSl elw 
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B KO~HqHeHTaX, H , Boo6~e rOBOPff. COOT BeTcTBy~e peSY~TaTU BCerna	 rr~~seM BIlpaMeHHe 

I 

HYxnamTCH B COr~COB aH HH C TO~ B~axeHHRMM HeKOTOpUX 6aSHCHHX 
rrpOueCCOB , n~eH HHMH C nOMO~bm CAElI?/ . Hs-sa OTCyTCTBRH n~O n 
aBTOMaTHSSUUH MOr~H 6UTb HeBepHHMH, HarrpHMep , peSY~bTaTU pa60TH /22/ , 
zoropae sonpeaa OOelllammM Harne He npHBOnHTCH . 

CAB REDUCE rrOSBOJIlIeT peWSTb paaaooopaanse aanaxa, Harrpaxep , 

C e~ nOMO~bm ~erKO n~OB'PHTb KanH6pOBO~ RHBapHSHTHOCTb np en~ra e­

Mor o aaoopa nHarpsMM"23 , Momo paoorar» C HeK~HPYIIIIHMH nepeaea-

HHMH , HBnpHMep , B oy nepCHMMeTpHtIHliX r eopaaz J2 H. T. n . R aTOM HSI!­

pSMeHIDl: HaM !taJItYTClI nM eSHIlMH np,ePH, npaaeneaaa e B §§ 3 H 4. 
B noo~enHH7 D~OHHX REDUCE- ) 9 / HMeeTClI BOSMOlKHOCTL BH'IHOJDITb 

aeonpenexe aaae 2 , / H onpene aeaaae /25/ HHTerpaJlll OT wRpo!toro MSC­

ca anre6paKqe c!tHx ~~aa. O~axo ~o CRX rrop HHTerpHpOBaHHe KBanpaTS 

MBTpH'lHOrO 8~eMeHT S y~eT Cg npoBo~'Tb B ,Rne Ta6JIH'lI~X nOnCTSHOBOK , 
BO SBPS~Cb TeM c a~M K anrOpHTMaM 26 ,2? , HcnO~SO B8IrnHM B nporp8M­
Me SCHOONSCHl p l7 . HMeHHo Tall: B § 3 rrpOBO,lJ;HTCH HIITerpHpOBaHHe OnHa­

ne T~eBhlX rpaq,oB 0 p, aJILHHM H BHP TY8~bHHM rJIlOOHaMIIl no 8JIrOpHTMY , snep­
sse np HB e~eHHOMY B 2?/ • 

B o6eu CHCTeMaX BCTpoeHH SJIrOPHTra/28/ 8JIre6pu!- MBTPHIl .lLHpaxa 

( onepanaa npas eneaaa III Bhl'lHC~ e HHH caeaa) , O,lJ;H8ltO, ' IT06N nox asers, HSC­

KOJn.KO eOTeCTBeHHO pa6oTsTb, aanpauep , C HBHHM npel(OT811JIeHHeUJLMaTPHU 

BAH C SHTBKOMMYT HPYD~HMH Ma!OPaHOBCltHMH crrHHopaMH. n § 4 npHBo,lJ;H1ClI 
,ll0lt8SaT6,n,CTBO xopowo HSBeCTHor o cyrrepCHMM6TpH'fl IOr O OOOTIIOWeHHR 29/ • 

§ 2 .	 CyMMHpOBaHHe !tBS,lijlaTOB JtM HOPOBO'IHo-HHB8PH8HTllor o
 

aaoopa ,l(HSr pBMM. ~8KTOPH SBQHR
 

C ue~bm ~mcTp auHH pSCCMOTpHM no~a !tMH6pOBO'lHo-MHnapHaHTHHtt 

Ha60p nHSrpSMM B ~~ rrpouecca r JIlOOH(PI) + rJIlOOH(P2) -+ cltBspK(P3 )+ 
+ aHTHcJtBBpK(P4 ) + r~H(P5=K) (pHC. I). r ne Bce napTOHH C'IHTSmTCH 

6eSMBCCOBHMH . ITPH !tBS,lJ;pHpOBSHHH BOSHK!tSeT 320 r patI>oB (nnIC Itn8npSTIl 

C nyXBMH ~s,lJ;ee BB-llon o Ba ), KOTopHe rrpe,lJ;CTOHT CYMMHPOBSTb (s TRIt.e 
ycpe,l(HHTb no crrHHOBHM H une TOBIiM COCTO.IlHWIM): 

2.	 ~ 2. 2,) +
IMI ;: i; M· i" 2 J. M·*t1 . .	 (1)rJ.) t ::.1 , t>J;( t 'j 

HsrrpHMep, HcnM bSyK rrpaBHia ~ e!HMaHa B ~I?/ , nJDI !tBSnpSTS 
ce,ll"bMo! ,lUiarpaMMH 1 ( ~, - it 

P,~( Eo Ps / p.J 2. r-p, 13 E5(~/ ) ~ F" 
11!7?=	 = 14' ,. til

'.n 6 - "'_ ,1 -- ,I P:l.c.'1. ,-" V - - _ ~ _ _ I?:"£L ~ 

11!7?= (wiOl.tl) (P3-PLl)g (P3 -Pi)6' PR{f1'.F' IP/-P5)PR (f1"iii'JPI-P5) x 

PR.(6 ,6 IP j+P~)PR( 6' 16') P3't-P4) t 1((1 ,F) [ 2(v,V)[5(p,'ff) • 
C3((1 ' ,v ,6,P/-P5P l ,-P3-f>l/ )C3(f1".s,c5' , P1 -P)/ P2,-P3 -P'1 ) J( (2) 

C3( f1 ,j1i 1f3, P1' -P1 +P5,-PS) C3{FIP' 1(3, PI)- PI+ P5")-PS)) 
r~e C3 - TpexrnDOHHBH BepwHHa
 

C'3(0L , ~ ,I ' ( i 11(2,10 )= ~cI{3(K.1 -KJ.l+·9f33"(K2-K3)et.-t fjJtc({t<. 5-k:1jl3) (3)
 

- ")',.,cJ. £'f.:;:
Ci (oL,oL)~&wH C, i i. - rrOJIJIpHsauHoHHHA onepa rop, 

_) cJ..~ (p o<. s: ,()d: 01.)/EdeL lc£ =-9 + i rr + rc n ( n ·P,d	 (4) 

H PR - r~HHIla nponararop 

PIt(oL, ;[,I<-)= ~:l t 1<-(ol,cZ).	 (5) 

3aMeTHM, 'ITO rrpOHSBMbHoA (ft
2
#0) 8KCHMbHO! ~H6pOBJto! 110~So-

BSTbCH He.eJI8Te~HO H3-sa rpOM03~HX npOMeMYTO'IHHX BHKn8nox. He O'leHb 

yno6Ho Tax.e pa60TaTL B (n=a) q,eIHMBHOBCKOA !ts~H6pOBlte H3-3a BOSHH­

Jta~x_~ He! AYXOB. llOSTOMY, KBK BHnHO HS q,opMY~ (4) H (5) ,MH rrpen­
nOtUIH /I58,I?/ caerorroaocarn lt8~6poBJtY (n '-=a) c ~6POBO'IHHM BeKTO­

pOM, HanpaMeHHIlM B,lJ;OJn. onaor o HS 5 3SnaHHllx RMIIY~COB (nanpaaep , 

f!=P3). HanOMHHM TSn" 'ITO C nOMO~l>m CAB B nepBOHa'I8~HHX pa60TSX 
O.B. TapacoBa H np, 6 6HM noxa saaa KOHe'IHOCTb H=4 cyrrepCHMMeTpH'lHo! 

Teop HH HHra-~cs H Brro~e nCTB HH OHa ~~i no~eH8 BO Bcex nopa,l(!tSX 
TB daa r onapa cBeTOnO,lJ;o6Ho! ltMH6poBJte 30 . Y~SH C 8THM zarepeo 
Jt He! B nOc~emHlle rOnN S HS'IHTe~HO yCKJIHAca 3 • HCHO, CAB nOSBOARDT, 

B npHHUHue, npH6ersTL Jt nm6o! ltMH6poBJte,ec~H B tI>oPMY~ax THU8 (2) H 

(3) 98pSHee He C~eJIaHH ~CTHHe ynpo~eHHR , 8 Be~HqftHH (4) H (5) sanaHH 

B o6~eM BH,lJ;e C rrOMo~m XOMaH.~ LBT. 
llepexo,lJ; OT q,e!HMaHoBCJtoA ltMH6pOBJtH K cBeTolIOno6HO! B ItBa~PSTSX 

nBarpSMM H8 pHC. I rrpHBM K YnHBBTe~HOt.\V , H8 nepBH! BsrARn, pe3Y~bTS­

TY: SBHYJIBJ1IICb 242 rpaP8 H3-88 roro , 'ITO OHH conepzaaa p8BHIle IIY~ 

B sToil ltMB6poBJte MHOUTe~B: 

(2PJ+P.d r £JrJP) =0 , 
K(at, j3 '?-, J) PReIS ,P3-P'I ,P3+P4)€ 1(0£ ,<i )E2(~,j)E 5lcf,J) :: 0 
rue X(0£ lfl, t l <f) =f"'1"9pJ 

- ~oL.r 9P1' ) (0£ , Jt ,J) (_)~ . 
II­HeTpYnHO n0lt898Tl>, 'ITO 8TH cOOTHomeHWl 8KBBB8~eHT lm ItMH6ponO

HHM YC~OBHHM (1l,.fJ =O, (A:. t i)=O if S8HY~eHiIm 13 nil8I'p8MY H8 pRC. I. 

2	 3 
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~- ­
17 18 19- - 20" FUtJIM 6u HYJIIJ, TO c~enOB8~O 6& ape­
~ ~oTBpaTHTb CqeT npyrHx qaCTeft URar­

~ 7(~~ >~ ~: N: PBMM KOMBHuoft 
21 22 23 24 25 M77:= IF C(7) cO THEN 0 ELSE ••• 

PHC. I aRa~e CHCTeMB Ha 0(7)=0 aepeMHoxaeT 
B a oc~e~ Oqepeub R apR 60~mOM 

qaCRe KBa ~paTO B T8KRe C~q8 R apRBe nyT K 6eCCMY~SHHOn TPaTS MamEHHoro 
E ~ e MeH R . HanpRMep, B cBeTonono6HoA Ra~H6p OBK e y Hac OCTanHC~ 78 rpgpoB 
II 21 lI3 HRX 38HYJIiilYrM H3- 38 ycpenHeHHK no r pynnOB!lM IllineltCBM. 

Ba~o nO~qepKHYT b T~e Heo6XO URMOC Tb rrpe~ BapRT eR bHoI KnaCCwPH­
KaURR Bcex BosHffKa~x r pynnOBYX Ro 8!Wl ~Re HToB C u e~ bD oapeue~eHRR ax 

qepe s HeSaBRCHMHe reHepaTOpY. TaKoft crroc06 paS6aeHRa Bce r o Ko~eKTa 

KBaupaToB 0~Srq8ST rrp oM egyT O~YS BH'lHCnSHKH, KaK a KOM6UHHPOBBHHHa 
MeT~ ~ c llHPa~b HHX a Mru HTY~ R cy llepcRMMeTpH'lHYx TpklKOB Ilapxe H Te~o­
pa 201 . Hanpzaep , B paocacrpexaox HaMH c~qa e BYUemUJTM 3 H8saBH­
CUMHX rpynao BHX ~ 8KTopa R cYll1eCTBYDT 3 BapRaHT8 pas6ReHRR KMe~ax­
CR 57 CRar aeMYX. B CaMOM llpOCT OM BapHaHTe B KOMnneKTe oCTaeTM R~b 
6 ~=alpa ToB , no~~aeMYx RS nepBYx Tpex a~RTYU Ha pac.I . B p esy~­
T8, e nOCRe C~) OBaHRH R ~aKTo pRSanH H n~e HHH e OTBSTH ~ R~o ro 
~ ': 33;:;·Cl!Y.or o reas paropa rpvnrn; 6Y11.VT co nepaa r t, 0611UIM MHOlU'lTe~ eM "0606­
!leHHoE!' 60pHOBCKOE' CeqeHRe (CM . HRlIte). 3 ~e c b YMeC THO nC nOMH I'ITb, 'ITO 
l: xsaz par ax HeSaJIRCl-lMHX c nRpa~bHHX aMrtJmTY~ 06:1lRM liB.1lf{eTM IIHlPPaKpac­
Hila (HK) ~'KTOP . QTO oc060 nO nqepKRBa eTCR, HaapRMep, B ynoMRHyToI Byme 
paoore /2 . 3aM,~ qa TeRbHo , qTO HK-~aKTop nOJlHOCTLHl BocnpOHSBO,IUiTCH 
npR CY/AMHpOBaHRR orBe TOB C HeSaBaCHMHMR reHepaTopaMR, a Ha~orR~O TOMY, 
KaK apR C~O llteHRH KBaapaTOB cnRpa~bH&X aMlI~RTYa Bo cnp o R sBo~a TcH "0606­
IleHHoe" 60PHoBcKoe CeqeHHe. B STOM OTHoweHRH Haw Me T o ~ 8KBHBa~eHTeH 
~pyraM, XOTIi ~O CRX nop MY He BRnHM ToA IPHSHRH, KOTOpBH rrOSBO~~ 6H 

4 

IIBM HS apOCTllx rrpOMeJEYTO~:I pac~eTOB BocnpOHSBeCTH nOJIHHtt OTBeT. 
,l{pyrHMH C ~OB8 M.i'1 , MIl noxa He BHnllM KaKoA- JCH60 CRMMeTpa H Mellny Ha60paMR 
nHar paMM npH HeSaBHCHMYX naeTOBYX ~aKTopa x . ITPH TaKOM nepe60pe naar­
paMM 0(7 )=0 B ftBYX c~aax aHa~Orn'IHO TOMY , 'ITO rOBo p~OCb Byrne , 
npHXO~TCIi ynoTpe6nHT~ Ip••• THEN. . .. nOCKO~RY aonxo~~ 

nJlll nOn06HHx MaHHayJlllUHH OITep~ RR 6~0K8 BEGIN He npOXOItBT. B Hel He­
B03MOZHO onpenezars HeMYe HHUeKCY Cyr.n.mpOBBHM OIlliCaT8JlSM I NDEX. 

IIepeAneM It pas60py apor paMMH . BHa'W.Jl:s MH oupenezaea BeKTOpY II 

HHneRC& , a Tau e HMIlY~C& a /IX MaCCY: 
INDEX A1,A2.AJ. A4; 

VECTOR B1 . B2. BJ , B4 . B5.B6; 

lMSS P1- 0 , P2cO, PJcO. P4=0 . P5- 0 ; 

MSHE LL P l, P2 ,PJ , P4 ,P5~ 

ITOTOM MY onpeneJllleM ~HH (3) , (4) a (5) OT npO HSB~HYX BeKTopOB: 

FOR ALL B1, B2. BJ LET PR(Bl. B2 ,BJ )c1/B3. B3*( - B1. B2+ 

(BJ. Bl* PJ . B2+BJ.B2*P3. B1 )/B3.PJ ) ; 

FOR ALL Bl , B2 , BJ , B4 . B5,B6 LE T CJ(Bl , B2 , BJ ,B4 .B5, B6) = 

B1 .B2 *( B4 . BJ-B5.B)+B2 .B ) *(B5. Bl - B6.Bl) +B) . Bl *( B6 .B2- B4. B2 ) ;
 
FOR ALL Bl , B2 lE T El (B1 ,B2)c-Bl . B2+
 
( P1 . Rl* PJ. B2+Pl. B2*PJ . Bl )/ Pl . P3, E2(Bl , B2 )=-Bl. B2+( P2. R1*P) . B2+
 
P2. B2*P3.Bl )/P2. PJ , E5(Bl, B2)c-B1. B2+( P5. B1· PJ.B2+P5.B2*PJ. Bl )/ P5. P) ;
 

:&l'lHCJCeHHe ~ Op rq JIH (2) BYITOJIHlteTM B HeCltOJIbKO marOB C HCnOJILSOB8HH:­

eM FOR ALL ••• SAVEAS . TaKoe pascseaae BYS BBHO OrpaHlfqeHHBM aa '1HC~O 

caapKBaeMllX HHneKCOB. QnKH as BBpaBHTOB TaKOa nporpaMMY HMeeT BRit 

PR (A3 , P) - P4 , PJ+P4 ) *PR (A4 , P)- P4 , P) +P4) * 
E2(Al,A2 )*CJ( R1.Al,A ), Pl - P5,P2 , - PJ- P4 )* 
C3( R2 , A2 ,A4 , P1-P5, P2. -P)- P4 ) ; 
FOR ALL Bl ,R2 SAVEAS 1IT 1( Bl , B2) ; 
E1 (A1,AJ )*E5(.\2 ,M) -c J( A1 ,Bl ,A2 , Pl ,-Pl +P5. -P5 ) ' 
C3(A3,B2, A4 , P1, - Pl +P5 , - P5) ; 
FOR ALL Bl, B2 SAVEAS 1IT2(B1,JJ2 ); 
1IT2 ( \ l ,A2)·PR (Al.Rl,Pl-P5 ) *PR (A2 , R2 , P1- P5 ) ; 
FOR ALL Bl , B2 SAVEAS M7J(Bl , B2) ; 
FOR ALL Bl , B2 CLEAR M7 2(Rl,B2 ) ; 
!,IT7:=M7 1(A1,A2) *r"'lJ(A 1 ,A2); 
FOR AToL B1, !12 CLEAR vr1(R1•B2 ) , M7 J ( R1, B2 ) ; 

s 



AHSJIorHtiHO MOJIHO nOC'l:HTaTh RI lUlyrRIe rpe:pH H OztHOBpeMeHHO CYMMHpo­
BaTh, YHPI'ITOmlJl npa aTOM HeHYXHHe BWpaZeHHll: ltOMB H~Oa CLEAR: 

M(8): =M77+M88$ CLEAR M77,M88; ••• ; M(9 ): =M (8 )+M99;••• 
QT06H P1MeTh rrpenCTaB~eHRIe 06 Hcno~hsyeMll x MBillRIHHHX pecypcaX,CK8­

lleM, 'ITO, HaITpRIMSp ,M77 ,M88 BCBeToaon06HO! K8~H 6 pOBKe s a PI: 1061 JIBTA 
OHHH C 'IHTa~HCh apR! 5 M6aaT naMaTRI H OztHOBpeMeHHHa C'l:ijT Bcex 57 nHar­
paMM co BCeMH HYXHHMH nonCTaHOBKaMH H ~aKTopH3auHel Tpe60Ba~ OltO~O 

I '1aca . Tps6yeMaH naMRTh llpR! OT~BnbHOM C'tSTe ~oa ~arpaMMH 3aBH­
CHT aT ee C~OmHOC TH H BaphHpyeTCK B ape ne~x 1+5 M6aIT. 

CnenyeT nOMHHTh , 'ITO Heq~eco0 6paSHO 3anHCHBaTh Ha BHemHHe ~a!nH 

~~RIHHHe CYMMH (aa aecxoasxo neCRTltOB CTpaHHn) , aOCKO~1tY npa HX nOB­
TopHaM '1TeHHH C rrOMO~ hD ltOMBH~ IX TpaTHTCH MHoro BpeMeHH. CoxpaHHTh 
s eoozsnae (xa aecxoasxo crpaaau) rrO~HHOMH MOlmO rax: 

/ /A DD DSN=SUM(A) ,DISP=Slffi. 
............
 

OFF NAT; LlNELENGTH( 70); ••• ; OUT A; SIDA: =SUM ; SHUT A; 

KpOMe TorO,npH MBHHrrynaUHll:X C 6~hillRMH MHOrO~eHaMH M8KCRIMB~HO HanO 
P1CnO~hSOBaTh ~~r OFF ECHO ~ SHalt $ , sanpe~~e HX BHBOn . Haupa­
Mep , y Hac Ha BHeillHHX ~a~ax 6~H coxpaHeHH 57 UOC'IHTaHHHX nHBr paMM 
H Bnoc~enCTBHPI HX CYMMR!POBanE: 

SM: =FOR I: c1: 57 SUM M(I)$ CLEAR M; N:=NUM (SM)$ D:=DEN(SM):CLEAR SM; 
Upe~e '1eM ~8ltTOPPlSOB8Th '1P1C~HTe~ N aTO! cYMMY , Heo6XO~KMo HC~ 

qaTh Bce S8BHCKMHe nepeMeHHHe (HS 10 CltanapHHX UpOHSBene HH1 OCTaBnaTh 
5 HeSaBRICHMHx) ,HO ltaltRIe HMeHHO HS OCTaBillHXCH nepeMeHHHx npHBenyT K 
~altTOpH SBUHH , sapRHee He onpene~eHO. B 't8CTHOCTH, MOZHO HX SanaTh 
B c~e~eM no~~e: 

LET U=-(S+S1+T1+T2+U1), P4.P5=-(U+S1+T2)/2, P).P5=-(T1 +U1+S1)/2 , 
P2. P5c( S+U1+T2)/2, P1. P5=(S+T1+U)/ 2 , 
P1.P2=S/2, P3.P4=S1/2 , P1.P)=-T1/2, P1.P4=~U/2, 

P2.P)=-U1/2, P2.P4=-T2/2: N:=N$ 

Haxonert, npa OTCyTOTBHH ouaoox BO BpeMll reaepanaa UOJIHoro KSJIH6­
pOBO'IHo-mmapHaHTHOrO H860panHarpaMM, Jrn60 IIp.l1 C'I!iTe rpynnoBHx c{lalt­
TOpOB, HJrn UpH HaUHcaHHH ltBBnPaTOB uo IIpaB~8M ~elHMaHa MIl rro~ ­

'1HM B "YIT8ltOBaHHOM" B.I1ne OTBeT C nOMO~D onepaTopOB: 

ARRAY V(15) : J:=FACTORIZE(N, V); 

FOR I:=O:J DO WRITE V(I):=V(I): 
ON FACTOR ; D:=D: OFF FACTOR; OFF EXP: 
ANS:=FOR I:=O:J PRODUCT V(I)/D; 

EcJIH e~s ozersa B~OR8MeHJlTh ero /156,171 , TO noJIY"U!M iPoPMY~ (I) 
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B s zae BHPpaKpaCHO-CHHrYnapHHX "ShOH8~HHX" c~araeMllx [ dJ= (Pi'Pj ) - : 

IQ. 2 1 0/2 I . ' ( p,.·1{)(Pj ·t{) IN ~... :: (9 /3 2) N <1.,, ' ( S,SI,Tl )72) U ) U1) J ( 6 ) 

rne I R INPI~.1-HHPpaKPacIDIa H "o60611leHHHa'' 60pHOBCKHI ~a }(TOpH 
COOTBeTCTBeHHO: 
If"lOI~1.::(2Slflg)[(S +TI-t-LI1)2(S' +Th W )\ U2T(L+W 2.T22]/ (u ·Tj 'U i .Tl) I 

I( s,,,.)={f3lth 9([34] -[13J - [ 14J - ['23] - [ 2'1] -(TI ·TZ+LI·tJ()/(f·51)-[Hj 1+ 
+81/(S.,51){(('IZ] t(l4Jtf13))Tt· T2 +([12]t{13] +[2't]) U'U1J]. 

Upezne 'taM One~ TL B1iBOItil, H8M XO'teTCJi llllpa SHTh HaneEny aa B03MO!K­
HOOTlo 0606;j9HHll: paccaor peaaojl npor paMMIl nJIJi pacxeroa ( 2~ I 0, xorna n~4 . 

HCHo , '!TO KaMHeM npeTltHOBeHHR: H8 STOM rryTH JiBJIlIeTCa orpanaseauoc-n, 
pecrpcos am. HaIIpBMep , IIpR paCCMOTpeHRIJ nponecc a C/J.cP-.~ GNM1UpH 9 1lI6alT 

"' II li '!4V~ 
BYqzc~eHRe npepHBa~och HS-S8 HeXBaTltH naMRTR Ha noc~e nHett rtO rtOT8HOBlte 
P12=PI~P45+P14-P3~P34-tPI3+P2 5+P24+P23. anecs Pij = (Pi . pj ) • 

Ha OCHOBe nponMaHHHX anecs H paHe e!I 5 , I71 BH'IHC~eHH~ MOllHO one­
~aT h c~e JtrlllllHe BHBOItil: 

- 8H8JU(Tll'IeCKB:9 paC'IijTH SKCKJIIlSHmmX nponeccos H8 3BM B BHCillHX 
nopgnKaX TB JiBnaDTOJi Ma TeMaTH'l:eCKH He06xoItHMHM onoco60M Itna uoxyqeHHa 
HMeDQax iP.I1sH'iecKHI CMHC~ peSY~TaTOB , 

- npa STOM Tpe6ymOJi c ~ e !tYDlUle CRMBO ~HIie r.IIlHHrryna~.I1B: : I) reaepa­
qaa KSJIH6pOBO'IHo-RHBapHaRTHOrO Ha60pa nBarpaMM ~e!f~ a , 2) KBanpHPo­
BBH.I1e SToro Ha60pa I 3) aHa~s .11 paC'ie T cooTB eToTB~HX r pynnoBHxI 

~8RTOPOB, 4 ) CYMMHpoB8HHe KBSIijlHPOBaRHUX nHarpaMM t ~aKTopH s lUl Hll 'tHC­
~HTeJIJt nony'leHHOrO OTBeTa 0 ~e~hD cOKpa ~eHHa ~illHBX cTeneHe! nponara­
TOpOB B SHaMeHaTe~9, a TaKEe H~HSH'ieCKBX rrponareTop oB c 8RC B ~HHM 

B9KTOpOM, 5) Ita~Helmee HHTerpRpOBSH.I1e I(JIll no.nyqeuHa pa llHlUlHoHmiX 
nonpaBoK H nPyrHX ~HSH'IeCK.I1X xapaKTepBcTHK, 

- c~eoTB~e nOXh80BSTMhCKHe IIporpaMMY COBMeCTHO 0 HMe~CR 

CAB UORa He nOSBOJlllIlT nomocTloD aCltOl'Ul.'rh py'IH02 TWIl: , 'ITO RBnaeTCR 
OOHOBHol uOMexol upH BY'l:H~eHHH iPBSH'ieCK.I1X xapaKTepHcTHK Itna 8KCKnD­
SHBHliX nponeccos B BIlomax n op a~J TB. occoeano He06xoItIDAliMH . no sa­
meMY MHeHHD, JIBJI1lIlTCR pac'Ii!m 22 I(JIll ~ IIl SH 'teC R' ¥J 6JIDnaeMblX npouec­
COB , UOll'IHHJlDltlllXCH "npaBMBM xaapaoaoro C'Il!TS" 2 . 

§ 3. HHTerp.l1pOBBH.I1e no MRrRHM peBAhHHM H BHPTYSJIhHHM r~HaM 

CaTYBUWI 0 HltTerPIIPOBBHH~~BanPaTOB MBTpPJ'l:HHX ueallTOB C UOMOUlLJ: 
CAB xopomo HS~OlleHa B paoore 2 ,rIte rOBOpPlTCH 0 cpaBH8HIIllll BOSMO~IOC ­
TeA CIICTeM SCHOONSCHIP II REDUCE-) IIpIll pemeHIIlIl: eTol SSIta'l1ll (CM. H 330. 

~ "!BTOY8TKaanHR" nJPe'l:BC~eHHHX 8TanOB nOCTBraeTCS, HaUpHMep, B npor­
p8YMe BHPTOH 132 , H&nIitCaRHOI H8 IISHlt8 REDUCE LISP (RLISP) . 

7 



~sBeCTHO, ~TO aHTerp8UHfl ~eRHMaHOBCKHX HHTerpanOB nDOoro THua He BCTpo­
eHa B CHCTeMYREDUCE-3' aTa np06~eMa HHTeHCHBHO HsyqaeTCR / 14.25 .34/ . 
IIosToMY corotacno /26/ ~er~e scero "IrY6~RpoBaTb" SCHOONSCH1P - npor­
paMMY H pea~30BaTh HHTerpHpOBaHHe B BRne Ta6~H~X UOUCTaHOBOK. 

B uepByD o~epenh upOHHTerpRpyeM ~oPMY~ (6) UO aMTIY~hOY P5=K: 

JIMI~} f!j1(} =A- /M°i;t R(Pfj P2)) 
(7) 

r ne lW1 1_ oopaoscxoe cexeaae nponecca CC ~<P<P, '\-1 

_ n z 'N0 I'1- _( '1()( 9 Tj.1).) ( lED­i . Jl - J6 ~) I d.l. - ~.) 1- if sr ) dK) -f1 (2'11)11 -IZf( o 

lliiTerpaJI R(PJ1P1)B (n ~ 'l -2t)-pa3MepHoM upOOTpaHOTBe HMeeT BUn 

(\IP. 1PJ. )=.LJ[f2J[dKl - -1 - (,(i.) (I\.~q,,")-i~ (1 ), (8)
If - ('1jf)1 2l~ 1lt''l- H O ')2.')1 2[ 1­

rCi-£) 2. . )
 
r-ue G(f.)=i'rcT-2£l ) K",a;t::5/4) R(P1, P2.)=fi.( Pf ,A =.., -z 

MeTon YCTpaHeH~ B03HHKa~ea 3ueCh paeXOUHMOeTH THua [ OBOUUTCR 
K xoporno H3BeoTHoMY MeXSHH3MY ~oxa R HopncHKa 0 eOKPa~eH'H KK-~acx~ 

UHMOCTeG B K3n H B HYXHoR HBM ~opMe Rs~oxeH , HanpHMep, B 156,1 ,35 • 
GyTh MeToua COOTOUT B TOM, ~O B ~eRHM8HoBCKOa KaJIH6pOBKe Beerna Haa­
ueTca npHBO~~8R K COKpa~eHU~ G-tHHryARpHocTeft napa nHarpaMM, KOTopHe 
pa3JIHQarotca ~Hillb npaBHJIOM paspesa, T.e. YC~OBHeM HaxoxneHHH r~Ha 

" 2. • .2C aMITYJIbCOM K Ha MBCCOBOft (K ~=O) HJIH BHeMaccoBoft (K =M #0) nOBepXHOCTH. 
n pyra~H CJIOBaMH,rrepeHOpMHpOBKa npOHCXonRT rroc~e nepexoua K rrpeueJIY 
T.H.MarKOrO r~Ha K~ H npR CJIO~eHUH HHTerpanOB naHHoA TOrrOJIOrRH. 

PaCCMOTpHM rrporpBMMHyD pea~HsaUHD SToro MeTona. ~ rrpOCTOTH 
KBanpupyeM KaJUI6pOBO~O-UHBapHaHTHHft Ha60p ~arpaMM KBapK-~HT~aPK~ 

BOa aHHHrHJlffiUUI B rrapy CKaJIRpHHX KBapKOB H TOPM03HOA rJIlX)!I 15 1.j.~-/f1C. 
naJIee rrepeaUeM K rrpeueAY K=O B ~HCJIHTeARX rr~aeMHX nO~OMOB: 

FOR 1 : =l : J Dr 1; ( 1) :=:; riT:(I~(I); D(I) : =T)F.U(U(I )) ; 
LET U l=U,T2=T l, F1.P2=-( U+Tl)/2,Pl.P3=-Tl/2,P 1.P~=-U/2 , 

P2. P) =- U/2 , P2. P4=- Tl / 2 , FJ . P4=- (U+T1)/ 2 , Sl =- T1-U; 
I3T K. Pl=C',K.F2=O.K,P'=C',K.P4=O; FOR 1 : =l :J DC' 'l(I):=N(I); 

ll.'!il IIJl.JI!)CTPaLttlll OrpaHH'lHMC.sl TomKO S-KaHanbHllMH BKJIaUBMH . KaK B3llHO 
Ha pRC. 2, ~HC~O COOTBeTCTBYD~X HeHY~eBYX BKJIaUOB eCTh =6 H HX HH­
TerpHpOBaTh C rr OMO~ b~ (8) HeTPYllHo. OnH~O MH 6yneM c~eUOBaTh pado­
~\.j \..//"'./ ~\../ Te 27/, cocannaa cueUaPHKy CAB 
/> ... ~ /v,\('~)\ )"'{,Vv,\ REDUCE-). nOMHO~HM noasarerpaas­

i 2 3 HHe BllpalleHHH na epyHKItH~ SN(O,O.O.n 

t 'K ?$+\..J ~t~ tI BHIIOJIHllM aa "S8CMaRHa" B CJ1a]Jy­- ,r, ,/ QleM rropanxe: ... ~ J 
4 5 b 

PHO. 2 

CLEAR K.P1.K.P2,K.P3.K.P4; ON D1V;ORDER K.P1,K.P2,K. P),K.P4,SN.U,Tl;
 
FOR 1:=1:6 DO JR1TE R(1):=N(1)/D(1);
 
FOR 1:=1:6 DO R(1):=R(1)*SN(0. 0. 0.0)*(K.Pl*K.P2*K.P3*K.P4)**3;
 
FOR ALL N4 LET K.P4**N4*SN(0.O,O,0)=SN(0, 0.0.N4);
 
FOR ALL N3.N4 LET K.P3**N3*SN(O,O,0,N4)=SN( 0, 0,U3,N4) ;
 
FOR ALL N2,N3,N4 LET K.P2**N2*SN(0.0.U3;U4)=SlY(C,N2.N).N4);
 
FOR ALL N1, N2, N3.H4 LET K. P1 uN1 *SN( 0, N2, N), N4 )=SN(Ill, N2,N3, N4);
 

FOR 1:=1:6 DO R(1):=R(1);
 
SaBIlWeHtle CTeileHea CKanxpHHX npOHsBeueHHA MH npOH3Be~H q~ 

yrrpomeH~ pa60TH LET nOnCTaHOBOK. OnpeueJIHM npouenypy UAR HHTerpaJIa(8): 
PROCEDURE R(Bl.B2);I/(32~1.B2. EP4.2); %(8) =R(BI,B2)*BI.B2 

LET SN(2.2,),3)=R(Pl,P2).SN(2.3.2,3)=R(Pl,P4),SN(2,).3,2)=R(P1,P3), 
SN(J,2,2, 3)=R( P2. P4), SNO,2. 3,2)=R(P2, P3). SlY(). 3, 2 ,2)=R( P1,P2); 

FOR 1 : =1 :6 DO R(1):=R(1); 
RCHO, 'ITO aHa~orH~O (7) MH rro~HM t -z 

cHHrYJI.slpHHA OTBeT: 
Al1S:=FOR 1 : =1 :6 SUM R(I); 

~~fT 'r-( ~(l'r<

y-' .....1../ 

r\..,..r-l
~.X 

,U../
2' 

~r--

("\S~ ~ 
4 ' 5' 

P 3HC. 

'- Ha pRC.3 npaaeness rpacI>1l CS~HaJll,-x: r<. HUe), rononor-avecxa SRBRBaJI8HT­
'..J.... . HHa uHarpaMMBM C TeMH xe HOMepa­

\.~./?t
3''LI MH no pHC. 2. ORK nalOT 60Jll,lIlHe 

~_F\ <jl-:' BMa/lH B l1K-p8,lUl:aInlOHHYJl 

6' rronpaaay K 60PH.9BCKOMY ceseaan 
npouecca ~~...cp<l> Bal.} nopamce TE. 
COOTBeTOTB~aH nporpaMMa OT~H-

~aeTCH OT npeUUnYmeft Hs-sa BHpTyaJll,HocTH HMTIYJIl,ca K, npmlonR~e~ K rrpo­
naraTOpaM, COCTa~eHHllM HS HMTIYJIl,OOB KM1=K-Pl.KP1=K+P'. K~~.K-P2, 

KP2=K+P2, Kr.~3=K-P3, KP3=K+P:J,K114=K-P4,KP4=K +P4. ~YHRUHH~Taneph HMe­

eT 8 apryMeHToB. 
ITpHBeueM Te ~aCTH nporpsMMH, rne Ha6~uaeTCH pa~~He: 

I,~~S S P1=0, P2=O, P3=O,PA =0, K=M; ............
 
LST M**2=O,K.Pl=0,K.P2=0.K.P)=C',Y..F4=C';FOR 1:=1:6 DON(I):=XUM(M(I)); 

ORDER I.!,KP1 ,Kl,: l ,KP2, KTf.2, KP 3, Y.I!3, KP4, KT,!4,SIr, u, T1;
 
FOR 1:=1:5 DO V(1):=n( 1)*S1(O,C,O. C,C',C,O.0)*
 
(~J l·KP1*~A2*KP2*~A)*KP3*~A4*KP4)··6;
 

FOR ALL 1!8 LBT KJ,!4··NB*S '!(O,O,o,c, C',o,c,O)"S~I(O,O.O,o, O,O,O,118/ 2);
 

FOR 1 : = 1 : ~ ~C' V(1):=V(I);
 

FOR AL L ' ; l , '- 2 , 1l ) , I!~ , !; 5 , !l6 . 117 ,IlB LET SN(0.1l2,lI3.U4.N5,N6.N7,NS)­

s':("1/2, ';2 ,1;3,!l4 . '15 ,116,'[7. IlS);
 
FOR J:= 1:6 DC V(1):=V ( I);
 

8 l) 



3aMeTIrM, 'ITO 9T H CJIOlEHHe il>ym<ItHOH8JThHNe nOl{CT8HOBKII Tpe6Y1lT Kallt­

~Wt p as uepenpacsaasaaan . HHaqe c ac r exa MoxeT rrponycTHT1> '1aCTI> s811aH­

HHX np8BM. . 

3H8'1eHM COOTBeTCTBYiJIIlRX HHTerpaJIOB Ta6YJutpyeM COrJIaCHO ~INYJl~I561: 
V(P i,:lPj) =l' l!. ~(dn K. / {2 1f t1- ) (fi'P J ~ 2 2- = _ 1. C(f.lr(I+L)m-L.J ~ 

'}<.. (Pi .pj )) -E 1( ( K.. -tP, ) (1( +XPj) 2x(4'FF~ .2. (9)
II ( 'lI9f"r 2. , 1 ( ']I2f1) 

r ne x=::!;1 a f{Q (L V (Pi.) rPj )] ~o :)POf1f!. 1- ) . 
!lupaEeHa e ( 9 ) MOlmO peaJI1'I30B8Tl> B BH14e !IPOa8llVP l4JIII x=-1 " x=1: 

ffi OCEDURE VM{ B1 , B2 ) ; 1/( 32 ..Bl . B2 ) *{ 1/EP....2-1/3); 

ffiOCEDURE VP(B l .B2) ; 1/{ 3 2 *B1.B2 )" { 1/ 3- 1/EP**2); 

.!taJIbwe yxe HeTPYnHO onpeaeaart, 24 HHT6rpaJIa Jt1III rr014CTSHOBOK 

LET SN( 2 .3 , 2 .3 .3 , 3 . 3 . 3 ) =VP(P2 , P3) . SN{ 2 . 3 , 3 ,2 , 3 , 3 . 3 . 3 ) =VM{ P2 , P4 ) • • • • 

a nO~'lHTb COKp8~eHll e nO~OB t-2~ KaZ140A rrapH cor~C HO p ac . 2 a 3: 

FOR 1 : =1 : 6 DO "RITE CANS( 1 ) : =V( I ) +R( 1) ; 

OTM8TWI: ~[iV(P l , - P2 )]=(P'I·P2)".VN (P1,P2)=- ( Pl ·P ) ) ..VP(P2. ,P 3)... 
lJHCJI6HHli e p e SYJIbT8TH llmt peccaorpeaaoro , a TaRlle n:mt n:pyrax 

rrp~¥6CCOB npa BY'IItCJIeHHa T. H. K - il>aKTopa B KX.It II CKXJt npRBOnaT CSI 

B 56,17/. 3aM6T HM. 'ITO npe~C T 8BJ16HH e xsa npara MaTp H'fHOr O 9JIeU6HTS 

(I) B npocToA il>SKTOpH30BaHHOI il>oPM6 TRna Il>oPMYJIH (6) B6C1>Ma ynpo~6 T 

san:s 'lY. B 'ISCTHOCTH, OKOH'IaTeJIbHliA OTBeT HS EHpaaeHHR (7) CJIenyeT 

68 3 npllBJIe'leHHR rpOMO Sl4KHX paC'IeTOB BHp TyaJIbHliX nes rpaMM .nOCJIe npoc Tol 

n OItCTaHOBKH: {	 . 1/( P 177 I
Jt( Pl )P2 )=t R(P1JP2 ) + R.R- [ t vI P1J - 2 ))J =96' 

UOJ!Y'l6HHH6 H8MR pe SyJI1>TSTH BIIIql'l'cJIeHd liK-psn~RoHHlix nonpaaox 
B o£~ IIOPJIItKe TB ItJIII nap ToHHIlx np'o~, c cOB KXJl HeCYIleCTBeHHO OTJIR'lSIlTCSI 

OT 3HaqeHd . nOJIY'IeHHliX BPY'IHyJ'3 • OTO OTJIH'Iile. MeJtllY IIPO'liD/I. B1113­

BSRO B OCHOBHOM TeM. 'ITO npa .PY'IHOM C'I8Te C ~eJl bll o6JIerqeHllII pa60TH 

06H'lH0 npeHe6perallT HeCYIleCTBeHHllMH CJIsr seNHMH . ( nRarpSMMaMe) . 

§ 4.	 Cyn 6p CHMMeTpB'lH Oe COOTHomeHRe rpBCSPY B np.!29/ KaK llpHMep 

i1CIIOJI1>80BBHllII npor paMII MaTpH'lHoA R HeKo~YTaTHBHoA BJIre6p 

KpoMe CTSHlt8p THHX cnoc o60B BU'l ilCJIeHllII 9KCRJlIlSHBHHX IIpOaecc oB 

Me TO~ 8MR CAB B nOC JIe ~H 6 e BpeMH CTSJIH AHTeRCHBRO npiD/I6HRT1> TPIlK, T.H . 

cnRPsJI1>Hli x 8MllJIHTyn H cynepcHMMeTpe'IHHx cooTHomeHd YOp~8 (CM. 17 .20/ 

H a HTRPoBaHHYIl TSM JIHTepa~~:y) . HCXO~HliM nyHKTOM 9TRX PS60T SlBJIIl6TCSI 

COOTHOW6HHe rpilcsPY H np. ~ 
[QhJ,CLj ] =[YP, ~) Qj - ±, 

rIte Q{"Z ) ;:~ vz.0i. . 0.,(, - 06H'lHWe r eHepaTopli cynepciIMUeTpllfl!l, 'l- MalOpBHOB­

clUlI CllJlHOP C BHTIIK0IOofYTHPyuunor KOMllJI6KCmom KOIllI ORe BT8MJ:, aj-onepa­

TOP PO&lleHM 'UlCT ~ C mmyJIl>COY P B c nBHOIl j .r(p.,. ~ ) - JIBHeIH8Il 4l1H­

~llII OTHOCBTe~HO YL 1/1 88BHCR~ or HMDYJIl>CS P 'Jepes HeBSB8CTHHe Koail>­

10 

.p IUlHeHTH L i. frp,1) =. lv 1 '1, T J.., :L 1'{'L T Lj 7. ~ -I'Ll( i; . 
CorJtacHo /29/ onpeneJteHHe SlBHoro BH~S LlCBO~l'ITCSI K peWeHl'I~ ypaB-

HeHM .. " 
J'l PJ ) )J, 1Ii-(P, '1. ) -r(p)1)r (P, ~) :: - _2t f J)1 (IO) 

-r- CMblCJIe p8Be HC TBa Ko a<W>IlltReHT~ B npa HeSaBl'ICl'IMIU np01'l3BeneHIDlX 'l. i ~j • 

ec t MeTp RKa 38~aH B TBK, 'lTO P=-!oPO~PI+!!2+J'!'3. KpOMe Toro,1IlIl 6yneM 
TOliHO CJIe.n;OB8 Tb onpeneJIeHWIM J 

r°=-( ~I,~)) J t",:: (~~:L~J I C=(O, tOz) ) '1l = ~i'll / 'I; 
i : t6 2-IO - '/ . / ./ 

-	 I )i 1=i.! D I Ji.}::JI"Jl fJ1ZJI 3 , "1 =( dl 'l) 7f =Jj- 11, V= Cl ~ -Z/ '11.: 
Cnep BS BH'IRCJIKM npSBYD 'l:BCTl> ypaBHeHIDl (10) : - '/ * - 1 

ll.A TRIX GO( 4 .4) • G1( 4 . 4- ) , G2 ( 4 .4 ) , G3(4 .4) • G4 (4 .4) •C(4 .4) • D( 4 .4); I 2 

G l : ~MAT « O , O . O . _! ) . ( O . 0 . -I , 0 ) . ( O , ! , O . 0 ) . ( 1 . 0 . 0 . 0 ) ) $ 
r: 2 : ~MAT ( ( 0, 0 . 0 .-1), (0 . 0. 1 .0 ) .( 0 .1. 0. 0), (-1. 0.0 .0))$
 

~ 3 : =W~T « 0 . O , _ I . 0 ) , ( 0 . 0 . 0 . 1 ) , ( 1 . 0 . 0 . 0 ) , ( O , -1 . 0 . 0 ) ) $
 
' O : ~-J'tMAT ( ( 1 ,0 ,0.0 ) , ( 0,1,0.0). (0. 0.-1.0). (0.0 . 0,-1 ))$
 

i . ~-P0 "GO+Pl " G l + P2* G2+P3* G3$ 
BoCnOJTh SY6MCJi nplUle~eHHWom BYwe onpeneJIeHWIMH, BUql'lCJI>lM 'i a
 

06'bHBRM KOMilOHeHTH II R $ , a TaKJKe L >l L C HeRoMMYTRpyunIDom :
 
1<; TA : = 1/ 2 " MAT« ET( 1)+ETC(2)) , (-ETC( 1)+ET( 2) ).(-ET(l )+ETC(2)).
 

( -E TC(1 ) - ET( 2 )))$ G4: =1*GO$
 

C:=MA.T( ( O. C, O.l ), ( O. O,-'l , O) ,( 0.1 , 0. 0). (-1.0,0,0)$ D: =C* G4$
 

ETA.C : =1/D "ETA$ ETAER: =TP ETAC*G4$
 

ZET :=_ 1 / 2 "~~T« ZT ( 1 ) + ZTC ( 2 ) ) , ( -Z TC ( l ) +Z T ( 2 ) ) . 

(_ZT(l)+ZTC(2) ,(-LTC (1 )-ZT(2)))$
 

NONCOM ET.ZT.L,LC;
 

T8K>lM oopa aov , MbI nOJIY'l>lM rrpasvu lIaCT b y p8 BHeHWl ( IO );
 
~:~-2*I"ETAER* PG "ZET$ 

nyCT1> L,LC, EEC,EE,ZZ.ZZC 3allBDT MaTpHUH
 

1,~TR 1X L ( l. 4) . LC( l . 4 ) . EE( 4 , n . EEC( 4 .1 ) . ZZ( 4 .1 ) . ZZC( 4 .1 ) ;
 

L : =MA T« L ( l ) . L ( 2 ) . L ( 3 ) , L ( 4 ) ) $ LC:=MAT«LC(l),LC (2 ).LC (3) .LC ( 4»)$
 

EE:=MAT« ET( l)) , (ET(2)),(ETC (l )). (ETC(2 )))$
 

EEC:=MA T« ETC(l) ). (ETC(2)) ,(ET(l) ),fET( 2 ) ) )$
 

ZZ: =MA T« ZT ( l ) ) , ( ZT ( 2 ) ) , ( ZTC( l ) ) , ( ZTC( 2 ) ) ) $
 

ZZC: cMAT « ZTC( l ) ) . ( ZTC( 2 ) ) , ( ZI ( 1 ) ) , ( ZT( 2 ) ) ) $
 

Tor ns COrJIBCHO onpeneJIeHMM 

r(p,~ ) =L·£ E , rt-(p,~ ) =: LC -fEe I r(PI ~) = L- ll: ) r'(p,J }==l t ZZ( 

II 



I1MeeM 
GE : =L ~EE$ GEC: ..1C*EEC$ GZ : ..L*ZZ$ GZC:=1C *ZZCt 
II JleBail tlaCT h ypasaeaaa (IO) B!JI'IPlCJllleTCll T8R: 

GEGZ: =GZ*GEC- GE*GZC$
 
KaK 6HJlO CK838HO, nOJIYq8eMOe yp8BHeHHe npHBO~HT K p8BeHCTBaM HY~
 

16 KoaWl ffi.\l'IeHToB nepen He38BI1CHMlJiMil npOil3BeueHIDIMPl It(() S{j ) B
 
EQ :aGEGZ- W$ EQS:=EQ(1,1)$
 

ax HeTpYUHo OnpeUeJIllTb, H8npPlMep, C nOMO~b~ KOM8HUlJi COEPP T8K:
 
POR ALL 1 , J LET ET(I) *ZT(J)aC2(l , J ), ZT(J )*ET(I)=-C2(I,J); ­

FOR 1: =1 : 4 DO FOR J: -1:4 DO VRlTE COEFF(EQS,CF(I, J ), CC);
 

38MeTHM, 'ITO nOCKOJlbRY L(I) He KOMMYTIlPYDT c i T< I ) , TO ~JIH 

BHueJleHIUl KoaM!HUPleHTOB 38p8Hee rpeovorca nSpaCTaHOBRH L( I) C tIT( I) :
 
FOR ALL I, J LET ZT( I )* L(J )aL( J)*Z( I)+C1; EQS:=EQS$
 
FOR ALL 1, J LET C ~;A R ZT( I ) *L(J ) ;
 
FOR ALI. I, J I,ET L(J ) *ZT(I)=ZT( I)*L( J)+C 2; EQS:=EQS;
 

6e3 KOTOp!JIX MH,H8BepHOe,MOrJlil 060~TIlC b,eCJl Pl 6H BOCnOJlb30BaJlilCb
 
n8KeTOM npor pSMM NONCOM! 24! ,
 

H8KOHeu , C ueJlhlO onpenenenaa SIBHoro BPlU8 rpYHKUll1l rrt>, 'l. )
 
rrp08HaJlil3ilpyeM n0J!Y'l8eMHe 3H8tIeHHa Ko9PPHU PleHTOB:
 
CF( 1, 1) ; =2*(LC ( J ) *L( 1» ; CF(2 , 2) : =2*(LC( 4 ) *L(2» ;
 
CF( J , J ):=2* ( LC( 1)* L( J » ; CF(4 , 4 ) : =2*( LC ( 2) *L( 4 » ;
 
CF( 1,2 ) :=LC(4 ) *L( 1) +1C(J )*L(2);
 
CF( l ,J) : =LC ( J ) *L(J) +LC( 1)*L(1 ) - P3- PO ;
 
CF( 1,4):=LC(3 )* L( 4)+LC(2) *L(1 )-I*P2- P1 ;
 
CF(2 ,4) :=1C(4) *L( 4)+1C( 2) *L(2 )+P3- PO ;
 

ITepBHe 4 yp8BHeHilSI YK83!J1B8DT H8 TO, 'ITO nepeMeHHYe L( J ) ,L ( 4) 
(ilJl Iol L(1), L( 2» p8BHH HYJl1). OcT8 BnryDCll CHCTeMY HeTpYl:lHO pe llUlTb npa 
napaa erp aaaua« P=E( I , "lh.f:) w ) ep ,Xn (] 'J.u-z.rp , W) ':P ) il nOJIYtI PlTb OT-
BeT L (1) a J2E Co) ~ e i / lp +-lIJo) , L( 2 )arn Jil'l ~ l' -i{lJ7+'Pa)(If.-CBo6oUHHa napaa.}. 

3ueCb MH MOr Jlil 6!J1 ilCnOJlb30BaTb KOM8HIlV SOLVE OTHOCRTeJlbHO 
BeJlH'l PlH RO ) , F(I) ( L(I )=R ( J) *EH( I*P(I» , 1..1 ,2 ), JlPlHeSpllsya aapaaee 
c HcTeMy YP8BHeHilA C Jle~ilM 06P830M: 
FOR ALL ' X,Y SUCH THA T X>Y AlfD X<) OR X<Y AnD Y< ) L.S T
 
CL(X) *L( Y)=LOG R(X)+LOG H(Y) - I*F( X)+I *F( Y)
 
FOR ALL X, Y SUCH THAT X>l OR Y>2 LET CL( X) *L(Y)=O;
 
LET PO=- P3+LOG ( 2*EE*(COS( OT! 2» · *2 ) ;
 

SOLVE ( LST(CP( 1,3),CP(2 , 4),CF(1,4»,I.OG R(O) , LOG R(1),P( 1»;
 
B S~'!9HH 9 XOTeJlOCb 6!J1 nOuqepKRYTb, 'l70 p8CCMOTpeHHYe B pa60T9
 

nporpSMMH U8JIeKO He Pl ue8J1bHH, H OCHOBHoe, 'ITO MH XOTeJIl'I n0K8S8Tb, - cno­
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C06HOCTb KOMllbDTepHO! BJIre6p!JI yaeJlPl'lHTb PlHTepeC H CKOpOCTb pa60TH npH 
pemeHHH rpOMOSl:lKHX, CKY'lHlJiX 'sana '! no~06Horo po~ . 

ABTOP!l Blip98m 6JIaro1l8pHOCTb B. IT. I'epnry , B.P. rapCeBaHmDBWIH , 
A.n.KpDKOBY, H.B.MaXBJlUH8Hil H ~.A.CJle n~eHKO sa nOJl93H!le 06CYEIleHHa, 
a TaRES COTPYl:lHHK8M JIBTA omrn 38 nOMO~ npa p860Te xa 8m. 
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