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© EpeaaHcKuu <1Ju<1u'4t:CKuu UHCTUTyT, t983r. 

K OWIOMY 113 aKTYam.HHlC BOIIpoCOB o6pa60TKR SKCnepm.!eHTaJih­

lfHX ,u.aHHHX H cpaBHeHl'Ui STHX ,naHHIDC c pa3Jm"<Dil:lMH TeopeT:ftiliec:KHMZ 

ro;n;eJIID&d OTHOCHTM npo6JieMa C03,D;a.HM ajxpeKTKBHOrO anropHTMa MR+ 
HHMHaan;Hlil: ,llOCTaTO'IHO m:a:poKoro KJJaCca He.mmettmlx qJyHKll;ROHaJIOB' 

aamt~ OT MHOrHX napa.MeTPOB. IlpH OOJlDWOM KOJIH'lleCTBe o6pa-

6aTHBaeMWC SKCIIepHMeHTalll>HHX ,llSHHHX H 3Ha'iHTeJU,HOM 'lll!CJle IIO,D;­

roHSieMHX napaMeTpoB IIO,llI'OHKa (i{ll!THpoBaHHe) HeH3BeCTHIDC napa.MeT'+ 

poB -rpe6yeT omyTHM!iX BpeMeH 8BM H, aa-cmcory10, ;n;e.naeT aa,na-qy OII­

pe,lleJiemm TaxHX napa.MeTpOB IIpaKTH'ieCIG'l HeBHIIOJIHHMO:R. 

O,D;Hoa H3 aa:e:6oJiee Y.Jl8.'IHEiX nporpaMMBHX peaJIHsa:u.d no,llromm 

no KpHTepH1> Xe. SBJIHeTM nporpa.MMa F UMI LI lI J , BKJD'J'ieH­

mUI B CTaH.Jl8.PTHOe Ma.TeMB.TH'lleCKOe o6ecne'lleHHe 8m1 ESCM-6. 8Ta 

nporpa.MMS. npH06pe.na 60JI:&my1> nonymipHOCTI> cpe,llH nOJll>SOBaTeJie! 

8BM ESCM-6 BCJie.u;cTBHe ajxpeKTHBHOCTH SJll'OPHTMa no;n;roHKH .JlJlH mH­

poKoro .KJiaCca ttO,ItrOHReM!ix TeopeTltili6CKHX cpyHIUJ)Ilt , B 'llaCTHOCTH, 

npH pememm 3a,lla'll q&I3HIGI BHCOKHX SHeprd. 

0,D;BaKO, MeTO.ll mmeapH3a.u;mi, Ha KOTOpoM OCHOBaH H aJII'OPHTM 

ynowmyToii Bume nporpa.MMH FU Ml LI , KaK H Boo6me JIOKaJibBHe Me -

TO.D;li MHHHMH38.UHH HeJil!H6itHHX cpyHXUHOHa.llOB, CTaHOB!tTCH M8.Jl03®>eK_; 
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THBHl:lM I!pH Ma.JlblX SHaqeHKmc rpa,n:HeHTa MHHl!MRSHpyeMoro qJyHKIJ;K­

OHaJia. B CJIY'Ul.0 JlOKa.Jll:,HOit MKHIDJIK9au;KK pa.c50'!a.R Toqxa, ,n:BIDlt0TCII 

no rrpoCTJaHCTBY HeRSBeCTHblX IJa.p:l.MeTpOB Herrpep!iBHO, rrpH rrepexo­

.n:e OT 0}.tHOH TO"lltli K .lij)yroit HCITOJll>SyeTCH JIRIIJ1> sHaqeHRe qJyHKIJ;KK 

B rrpe.IOl.IJYmeit Toqxe. Ec.JIH JIHH:wr ypoBHH r1meprroBepXHOCTH ueJieBoit 

qJyHKIJ;KH HMeeT BSJIOMl:l, TO rrpH orrpe,n:eJieHHH HarrpaBJleHHR: rpa,naeHTa 

IlOJiBJIR:eTCH HeTO'lHOCTb,H IlOHCK MOlKeT 38.Me,n.JIHTbCII H H,I(TH rrorre­

pex JIHHHH HSJlOMa. 

MeTo.n: OBpa.IX>B, rrpe,n.Jiolll:eHH!ilit TeJII4?almoM [2)> ,naeT BOSMOJKHOCTl> 

npeo.n:oJien BlillleyxasaHH!ie TPY.ItHOCTH . B STOM CJIY"<Jae pac5o'tffi.f.l Toi:r­

xa ,n:BW!teTCH B I!pOCT:paHCTBe ITO KPHBOH , KOTOpaH He HBJIHeTCH He­

rrpepwmo:ll. 

B pa.c5oTe [31 OITHcaH.a rrporpaMMa. IIOKCKa MHHRMYM:t, B KOTOpOH 
I 

· ncrrOJib3yIOTCH H,I(eH MeTo.n:a OBparoB H TaK Ha3HBa.eMoro MHOroypoB-

HeBoro IIOHCKa, KOTOPHH rrpoHCXO.n;HT TO ITO rpa,n:HeHTy, TO no xop­

.D:a.M-OBpa.ra.M. IlpH cocTaBJiemm HaCTO.ffille:ll rrporpa.MMl:l VSP I w zc­

rroJlb30BaJIH R,D;eH IlOKCKOBOH rrporpa.MMH [3] ' HO cnycK no rpa,n;HeH­

TY saMeHwm corrpJDKeHHliM rpa.n;HeHTOM <l?JieTi:repa-PKBca [ 4, 5] , .n:oc­

TOKHCTBOM KOToporo HBJIHeTCH B03MOlKHOCTb HCITOJib30BaTb rrpeHMY­

mecT:aa. rp:l..ll;ReHTHblX MeTO.D:OB npH Ml!HHMH3au;HH qiya:Kl.U'IH c paspHBHbl­

Mli rrpoH3BO}.tHHMH, qTo B KOHe'llliOM HTOre ,n:eJiaeT aJirOpHTM ITOHCKa 

MRHRMYMa. c50Jiee sq:qJexTHBHHM. 

0rrKCa.HHe c5JIOK-CX0Mhl rrporpa.MMH. 

Tutox-cxeMa rroHcxa rrpe.n:cTaBJieHa Ha pHc.I 

3.n:ec:& ~F = F(x,)-F(X 2 ), r.n:e F(x.) H F(x2 ) sHa.qe:ime ueJieBott 

ilJYHKIJ.KH COOTBeTCTBe.HHO .n:o Ha.i:raJia. crrycxa ITO rpa.n;HeH'cy K IlOCJle 

crrycxa. 
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CorrproiteHHliH rpa,n;HeHTHblH ITOKCK OCYllt0CTBJIIIeTCJi CJle.JJY.KII.WM oc5pa-

30M: Bl:l'!HCJilieTCH HaIIpaBJieim.e rpa.,II,HeHTa B HCXO}.tHOH TO'!Ke 

(dF )(K) 

v (K) = - ~ i :: 1, 2 1 • • • 1 "' 

L [I (~Ji?. r'a 
.i=1 axj 

IlpOHSBO.D:KTCII O,nHOMepHlil:ll IlOHCK !IO Hanpa.BJieHIDO Ha.HCKOpe:llmero 

crrycxa 

x. ,=x· + s,, (K) 
L Hoo 1.C.T vi. i.=1,2,. . .,N 

i:Iaxo,II,HTCR MHHJn.WM F (x) B STOM HarrpaBJie:imH, B Toqxe MIDmMyMa 

F \x) orrpe.n;eJIReTcH HoBoe mrnpe.BJie:ime, xoTopoe OTJllI'Iae•.rcJI OT Ha.­

rrpaBJieHRH rpa,n:HeHTa, OHO BHP8Jlt8.0TCR CJI0.JJYIW1liIM oc5pa.30M: 

. V: lK+i) 
L = 

- (~ \(K+1)+ (K) (K) 
oXi) _)) V, -{ :t (-('dF. r+1)_, .f->('r\ ) v·(k) 1~ 11/c_ 

d=1 dXi, J j 

r.n:e 

P"10 ~ ll !~J"1 J'/ t, u ~~/1

1' 
IloCJie BHrrOJIHeHHH N InIKJIOB Ha'!HHaeTcR crrycx no xop.n:a.M-oBpa.­

raM, 3aTeM npouecc Sa.HOBO IlOBTOpneTCH. 

IloCJie .HaXOJmeHID! TOqKH MHHHMyMa I!pOHCXO,n:HT BH'!HC~eHHe CT8THCTH­

i0CKKX OmH60K Hatt.n;eHHl:llC rrapa.MeTpoB. 

IlO.lij)oc5HaR KHCTpyKl{Rfl K rrporpa.MMe vs p 1 rrp.l>IBe.n;eHa B flPHJlOllteHHH. 
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Bu6op saqaJI])HOH TO'tllGI 

Onpe,n;eJieHHe HB.IIP0-BJ.IeHIDI 
rp~eHTa 

Cnycx no rpa,n;HeHTY :IJJI1I co­
n:pmKeHHOMY r:i;ia.J:O!eHTY 

Onpe,n;e.neHHe HB.IIpa.BJie 
HK!l conpmKeHHoro .n;a 

'HTa 

IloRCR no xop.n;a.M-OBpa.raM 

Pac.I 
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Blii:m:CJieime ollll'I6KH 
rrapa.MeTJ)OB 

C T 0 II 

~. 

Ilp:M.OllteHHe 

Mmoo.ra~ qJyHKURR MHOI'IDC .ne:ltcTBRTeJil>HliX 

nepeMemmx o611{ero BR;na l'I KBBJUl8. ~oro 

qi~oHaJ.Ia MeTO,IJ;OM OBparoB. 

Ilo.Iij>o6HBJI miCTPYKinlli K IlOJl:bSOBalmll rrporpa.MMOil VS p 1 · 

HA3l.A llEErnE: 
IIporpa.MMa npe.l(HaSHa"!eHa )J.JIJI muoJK,D;emm rJio6a.Jn,aoro MmmMY-

1.!B. cpymaum MHOI'IDC ;neilCTBRTeJll>HHX nepeMeHHliX MeTO,Il;OM OBpa.roB c 

:BHqRCJleHReM oum60K napa.MeTpoB B TO"ll<.e Ml'Illl'IMYM8.· 

HCIIOJih30BAHHE: 

CALL VSP1(N >NET, EPS, Y. I'J. FUNCT. LL,LK ) , 
r ;ne N - qRCJIO aeRsBecTHl:iX napa.MeTJ)OB I~ N ~ 50 

NET - nopa.nox oBpa.ra I ~ N ET E 7 

E PS - oTHOCRTeJil>HaJI To~ocTl> Bi:ARCJieHWI MliUmMY•&L EcJIR npz: 

.n;sm1teHlDl no H8IIP8BJ!emm rpa,nHeHTa :wm conpmtteHHoro · 

rpa,nHeHTa OTHoCRTeJil>HOe RSMeHeHRe ifJyHKURK MeKbme qeM 

E PS , TO c-cmTaereJI, 'ITO .n;OCTRI'HYTa TOi:nta MRBl'IMYMi H 

YSPI npexpamaeT CBOD pa6oTY H rrpoHcxo.n;RT BH'l!HCJieHHe 

Oml'I60K; 

~ - 3Ha'lleHHe Mmll!MH3H,PYeMol. <PYliKUD B TO'llKe MlIHJIMYMa 

I J - ynpaB.llSDlllld napa.MeTP. EcJm I'J = I, TO MWmMHSRPYeMaSI 

ifJyHKIJ.}'IJi npe,n;cTa.BJUi9T co6ol ~Tlil'IHl:dt ifJyHmnlOHa.11 

)... 2 , eo npl'I BwmcJiemm onra6ox nepwe ilpo11aBo,JO!lie 
• 

BHqRCJUIDTCJI qRCJleHH9; 

IJ = 2- MmmMK3RPY0M8H <PYliKUHfl - OIISiTl> "X.a , HO nepBHe npoRS-

BO,Il;Hble Bl:Al!CJllDl'l'CH aHaJJHTR'ti0CKH, T. e. o:popMJIJmTCJI . 

nOJIE> ao:ea TeJieM B no,I(llpOrpaMMe F U N CT ; 
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IJ = 3 - MRHRMH3:apyeTca cpyHKIJ;WI o6mero BH;na, HO rreIJBHe H BTO­

p!le rrpoH3Bownrn, Heo6xo,Il;KM!le .n;Jl.ll BH'!HCJierum: onm6oK, 

Bl:l'lHCJI.lllOTCli t!HCJieHHo; 

IJ = 4 - ~YHKUIDi o6mero BH,Wl, HO rrepBHe H BTOpHe rrpoH3Bo,nHHe 

BWU'ICJI.lllOTClI aHa.JIHTH'leCRH H ~opMJIIDOTCa IIOJI:b30BaTeJieM 

B nporpa.MMe fUNCT ; 

I J = 5 - ~YHKUHli o61uero BK,Ir,a, HO rrepooe rrpoH3BO.UH!l e BH'IHCJI.mOT-

CH aHaJIHTJ/I'leCKH, a BTOp!:le - 'U!CJieHHO; 

FUNCT - HaHMeHOBaHHe no.n;nporpa.MM!l ~YHKLJ;lm, cocTa.BJl!leMoil: IIOJil>­

ao:sa.TeJieM ,nJIK Bl:l'lHCJieHHa 3Hatiemm q>ymca;lrti, a Trutl!te > 

rrpH He06XO,UHMOCTH 3Hatiemtii rrepBllX H BTOp!iX rrpOH3BO,U-

HHX IPYHRI.Um. 
a 

B CJiytiae. KOr,na MHHHMH3HpyeMa.a !f>YHRUHll eCTb 'X ' B HaCTOff-

meiti rrporpaMMe .n;Jl.ll y,no6cTBa coxpaHeH!:l Ha3BaHRR o6max "C¢MMON; 

6JIOKOB_, rrp:inmTHe B lllllPOKO HCIIOJI:b3yeMoii nporpaMMe 
11 FU MI LI 11

• 

l L - qacTOTa Bhl,Il;atIH Ha rretiaTb 3Haqelll'lll: HeH3BeCTHHX rrapa.MeT~ 

poB H cpyHRJJ,liH rrpH ,nBHJKeHHH no HanpaBJieHmo rpa.nHeHTa. 

LL =0 - neqaTaeTC.a sHatieHHe rrapa.MeTpoB H cpyHKIJ;HH HYJieBoli 

H IIOCJie,nHeii HTep~ co CTaTHCTHt!BC!GIMR oum6KaMH rrapa.MeTpoB H 

CfJyHKIJ;HH. 

LL~ 0 - BJS,naIOTca Ha rretiaTb 0, LL,2·LL, .. :HTepau;vrlJ. 6ea cTaTHC-

TH'!eCKHX onrn:6oK, a rrpH ,UOCTHJK8HHH TO~ ~Ma Bhl,Il;a.IOTCH Ha 

rretiaTh onm6KH napaMeTpoB H i!>YHKUHH. 

L. K - eCJIH L K ~ 0 , TO noCJie Haxo;ameHHH TOtIKH MlfimMYMB. BH­

'll!CJ1HIOTCH H B!:l,IlaKlTCH Ha rre'iaTb OlllH6RH rrapaMeTpOB H ~YHKUHH· 

LK < O - 0U1H6M rrapaMeTpoB H q>yHro.um He Bll'WCJIIDJTca. 

B B!:l3HBaI<llleil: nporpaMMe IIOJib30BaTeJib ,noJDKeH oIIHcaTl> 
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C¢MM¢N 6JloKH C¢MMcpN /PL/PL(So)/XH/XH (50) /XL/ 

x l ( 5 0) Ix R I x R ( 5 0) Ix Ix ( 5 0) IE x D f1, I Ex D fl ( 1500) 

/xx/xx(10) 1 N1 N1, K 
B rro,n;nporpaMMe ipymm;:im F U N CT 

C¢f1M¢N/x/x(so)/xx/xx(10),N2,N!J, k1 /G/G(SO) 
/ t.. / t.(12.75) 

H.8.m,,eHo:erume ~YH:K:Wfil FUN CT ,nOJOOio CTORT:h B BH3!lBaJIKe 

rro,n onepaTopoM EXT E R N ,4 L 
Ilepe.n; o6pameHHeM K VS PI Heo6x O.IJ;kIMO aa,nau: 

I. N, N 1, K - r.n;e N - KOJI!II'lecTBo napaMeTpoB 

N 1 - KOJIB'IBCTBO 3KCil8pID1!8HTaJibH!:lX 

TOtieK ; 

K - KOJIH'IeCTBO apryMeHTOB, oIIHCHBaI<lIIKX O.JJ.HY sKcnepHMeH­

TaJibHYKl TOtIKY. 

2. XHCI ), XL (I), XR(I), PL(I) I=-1,2 . .. ,N 

X H - HatiaJll,HHe 3Hatierum: HeH3BeCTHHX napaMeTpoB. 

XL ,X R - cooTBeTcTBeHHo JISBhle M npaBhle orpaHHtieHHH HeH3BecT­

HHX napaMeTpOB 

PL - HatiaJll,HHe 3Ha'!eHHH rnarOB HeHaBeCTHHX rrapaMeTpoB . 

EcJIB MIDOOvm3KPY8Ma.H cpyl!KUIDi rrpe,ncTaBJIKST co6oi1; x. c • TO, 

KIJOMe BHID8Jl(a3a.JiHOro, :.zylKHO 3a,na Tb: 

3.EXDA(I) 1=1,2, ... ,N1 ·(K +2) 
B CJie.n;yIOmeM IIOPlIJIKe: 

EXD A( 1) ::lJ1 

EXDA l2) "'ti.-~H 
~XQA_l32 =_x~(1_l 
EX] A (K+ 2.)"'XX(K) 

EXDA ( K+3)":12 
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IloWIPOrpa.MMa - ®'H~ FUN CT cocmBJIHeTcH CJie.JJ:.VDllZM 06-

pa.soM: 

FUNCTI ¢N FUN CT ( N,I) 
c¢MM¢N /x /x (50)/xx /xx (10), N2, N 3, K1 /t./ t. (1275 ) 

/G/G( so)' 
IF\I.Nf.0) G</>T¢ 1 

Bl:l'mCJleHHe HylltHliX KOHCTaHT, 

eCJIH aTO Heo6xo;nHMo 
RETURN 

I. IF(I · NE ·1) G¢ Tc/> 2 

FU M CT { f ( X (I) > .. . , X ( N)) 1 npl'I I '.J = 3, 4, 5 

RETURN::: lj (x(1)., ... x(N),XX(i), ... XX( K)) IIPR r:i = 1. 2 
2·IFll·NE·2.) G¢Tcf>.3 ) 

) 
d f :wm a ~ . 1 ~1 G(J :::- --. J= .2, ... ,1~ 
oXJ o XJ 

RETURN 
3. z ( '.J) - oat 

- ox(I) ~X(K) 

RETUR N 

I=~.<,..,N; K=-1, .. .,N 
1 =1,2. , .. , _N(N -1} +N 

2. 

E'ND 
.ffi:i:eRKK °t ( '.J ) 3aIIOJIBm>TCH CJie,IJym.BM o6pa.30M: 

t.l __f_L 'de~ 

ax, -a x2. ax , 'd x ~ 

'd~ f 'd2 f 
z (1) >(>) >1') ) (a<,' 

~(?:>) 'l(5) ,.-., 
e x 2 - ax 2 oX~ . t (6 ) c. 

iI T. • 02 ~ 
~ iI T .;n. 
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