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•oPMYAHPOBKA 3AlAqH 

HaXOZ~eHHR HHHHMyMa ~YHKQHOHa~a 
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3. OBmMR C./IYlfAR 

.. 
B 06DteM cny~ae $YHKUHH C H f H6RHHeHHil, H ITOHCK MHHHMyMa .. 

ITpOH3BOJIHTC~ B pe3yJibTaTe HTepaUHOHHOrO npouecca. nycTb Xlv H .. 
X2v • • 

- 3HaGeHH~ napaMeTpOB Ha v- 11 HTepaUHH. B MaJIOH 
.I. -+ -+-+ -+-+ 

oKpecTHOCTH seKTopa xv = (Xlv,X2v) IPYHKUHH c H f MOXHO 

C'lHTaTb ~HHeHHilMH, H Mil .MOll:eM npHHeHHTb BCe npe}lllJ1YDtHe 
!pOpMyJIIl. npH 3TOM 

/ 
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.. 
3Ha~eHH~. seKTopa xv•t CcnenyDma~ MTepauu~> pacc~ITHB8DT-

c.n: IIO qJOpMy'JiaM (12) 11, (6). 
ECTeCTBeHHO, B03HHKaeT HeCKOJibKO BOnpOCOB. : KaK 

KOHTpOnHpOBaTb npHMeHHMOCTb JIHHeHHOro.npHISJIHJleHH~, KOTOpoe Mil 
.. . . . . . . . ... 

HCnORb3yeM? A TaKllte: · KaK np01i3BOJIHTb pa36HeHHe BeKTOpa X Ha 
-+. '. . :-+ ' - . . ' . 

}lBa ITO}lBeKTOpa: Xl H X2? HaKOHeU, nocJie}lHHH MO_MeHT! pemeHHe 

3a,na~H MOJtHO HCKa Tb H B paMKaX MeT()Jla MHOJtHTeJieH JiarpaH:a:a. 

PemeHH~ nonli:Hil 61lTb OJIHHaKoBil, marw, Bll'IHCJieHHile o60HMH 

cnoco6aMH, .fiOJili:Hil 'cosnanaTb, T.K. nopemeHH$1 OAHOH w'TOH xe 

nwHeifHoif 3a,na'IH, nnw· ci.zt'Horo · w Taro "ite JIHHeifHoro ripwtSJIHJB:eHw~ 
HenHHeHHOH aaAa'IH, nony~eHHile J1BYMR pa3HNMH npaBHJibHNMH 

cnoco6aMH. KOHTpOJIHpoBaTb CXO}lHMOCTb CRe}lyeT TO~HO TaK JB:e,KaK 

6 [1] 6 6 u H B . pa OTe , T. e. Tpe OBaTb, 'ITO ll Ha : Kalt}lOH HTepaUHH 

yMeHbWaJIHCb JIH60 :t
2 

no 9KCnepHMeHT~RbH!lM TO'IKaM, JIH60 cyMMa 

KBa}lpaTOB B3BemeHH!lX . HeB~30K .ypaBHeHHH C~~3H. 6!lCTpOe 

yHeHbWeHMe BN'IHCJI~eM!lX mara~ rOBOpHT. 0 .. npHISJIH:!eHHH K · pemeHHD 

H MaJIOM BJIHRHHH npeHe6pellteHHNX 'lJieHOB_CO BTOpNMH npOH3BOJ1HNMH 

(COOTBeTCTBeHHO- YJIOBJieTBOpHTeJibHOH oueHKe MaTpHU!l omH60K). 
... -> 

lfTO KacaeTC~ pa36MeHHSI napaMeTpOB Ha BeKTOp!l Xl H X2, 
. .,,.. -: . .... ,. 

HaM Tpe6yeTCSI BN6paTb TaKOe nOAMHOJteCTBO napaMeTpOB X2, 'lT06H 
pemeHl18 . ( 6) ·. 6!lJIO · Heoco6eHH!lH H ·· ·He ·CJIHWKOM .· nJIOXO 
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o6ycJIOBJieHHHM. .Q~poroH cnoco6 - noJIHHH · nepe6op. BapHaHTOB H 

BH60p HaH60Jiee o6ycJIOBJieHHOro H3 HHX. 

B ne.iicTBHTenbHOCTH Hyiflo HaHTH nepsHJ:i ynosneTsopHTeJibHO 

o6ycnosneHHHH sapHaHT. HanpHMep, HOPMHpyeM see ypasHe!HJSI 

CBS13H, . nposepSieM 1- ii napaMeTp: ecJIH ecTb HeHynesaSI 

npOH3BO.l!HaSI no HeMy XOTSI 61>1 y O.llHOro ypaBHeHHSI CBSI3H, 
.. . 

BKJinqaeM ero B X2. .llanee HJIIeM 2.tt i:f napaMeTp, y KoToporo ecTb 
'· "" ' 

HeHyJieBaSI npOH3BO.l!HaSI y O.llHOro H3 OCTaBWHXCSI ypaBHeHHH CBSI3H. 

fiposepSieM o6yCJIOBJieHHOCTb CHCTeMH BH6paHHHX ypaBHeHHH CBSI3H 

no OTHOWeHHD K BH6paHHHM napaMeTpaM. ECJIH o6yCJIOBJieHHOCTb 

Hey.llOBJieTBOpHTeJibHa,' . nposepSieM .ZlPYrlie ypaBHeHHSI CBSI3H Ha 

npe.!!MeT o6yCJIOBJJeHHOCTH H, eCJJH see nnoxHe, TO TaKOH napaMeTp 

6paKyeM H nepexo.l!HM K cnenynmeMy. 

nocne BH6opa TpeTbero napaMeTpa nposepSieM 

.o6yCJJOBJieHHOCTb · yze Tpex -ypaBHeHHH H T . .!!. fipH .!!06asneHHH 

Ka:a:noro nocJtenynmero napaMeTpa Tpe6osaHHe. Ha o6ycnosneHiiocTb 

Ha.l!O pe3KO.OCJJa6JISITb. 

· C "I{HCTO MaTeMaTH"I{eCKOH TO"I{KH 3peHHSI . JID60H · HeOCo6eHHHH 

BapHaHT ... 3KBHBaJieHTeH, . HO ,nJIOXO o6yCJJOBJJeHHHH BapHaHT .MOlleT 

sbi3BaTb 6on.bmHe iiOTepH TO"I{HOCTH npH BH"I{HCJJeHHstx. 

npe.llJIOXElHHHH MeTO.ll 6HJI nposepeH Ha TOM ze 

3Kcriepi1MeHTaJJbHOM Ma Tejmaiie. '{To " s pa6oTe r 1 1 
• BH6op seKTopa ... - ,_ . , . .· 

~2 ,npoBO.!!HJI~SI ynpomeHHHM cnoco6oM, a HMeHHo, Ha nepsofi 

~~epaUHH p~CC"I{HTHBaJiaCb npH6JJH:IeHHaSI MaTpHUa OWH60K: 

U • ( DCT • G· DC) -l . 

Ha ·. - CJJe.llyDJIIHX . HTepaUHSIX HCnOJJb30BaJiaCb Ma TPHUa OWH60K, 

- nonyqeHHaSI Ha npeni:l~ymefi HTepau»H. 

3aTeM 6paJIOCb nepsoe 'ypaBHeHHe CBSI3H H OT6HpaJJCSI TaKOH 

napaMeTp x', )t.riSI KOToporo npoH3Be.lleHHe 
k 

~1;.-~ a X .f ukk 
k 

no __ MO.l!YJID t'iHno MaKCHMaJJbHO. 3TOT napaMeTp CtfHTancSI .. t- ii .. 
KOMnoHeHTOH .. BeKTOpa X2. 3aTeM 6paJJOCb BTOpOe ypaBHeHHe . CBSI3H 
./ 

8 

H cpenH ocTasmHxcSI napaMeTpos x_ ( i -t- k ) oi6HpancSI TaKoA 
- < < ' 1 ~' 

napaMeTp .L' .!!Jist KOToporo npc>H3BO.llHast He pasHa Hynn. JinSI nlix 
napaMeTpOB k H j CTpOHJJHCb' .ZIBa BeKTOpa: . " 

.. ·{ a r 1 a r; } 
")-

v = -- .--1 a x a x 
. • k J ' 

"... { a r2 a f 2 J v = -- --. 
~ a x a.Y 

k j 

.... .. 
llanee paCCt.IHTHBa.JI8C:b MaTp.rma V . = v · v. ( i , j ,... 1+ 2) H lfJaKTOpH 

. . . ' J I J 

KOppeJISIUHH r = V . · v: 1
.• BOJibWHe. K03~UIU!eHTH r. 03HatfaDT 

. ~- . j I I t 1 .. , , . 1 

nnoxyn o6ycnosneHHOCTb cHcTeMH css!3efi no napaMeTpaM, H noHcK 

BToporo riapaMeTpa npO.ZIOJillaJic~:. B cnyqae.. ecmt Ma Ttmua 

ynosneTsoplfTeJibHo o6ycnosneHa, Mil nepexo.LutM K Bbl6opy TpeTbe.ro 
napaMeTpa H T . .ll. 

KOHTpOJib _CXO.!!HMOCTH 

pa6oTer
11

: Ha Kaznofi 
npOBO.llHJICSI TaK lie , 

HTepaUHH pacctfHTblsanacb 
ypaBHeHHH CBSI3H: 

fz 
i.'" 

Vt'fO = L 2 . 

Cor-·> 

KaK H 8 

HeBSI3Ka 

.. .. 
~aCC'IHTHBaJIHCb. HOBble 3HatfeHHSI BeKTOpOB. XlV• ~ H X2v~ .! 

lflOPMYJib1(6~ (9), (10), (12). PaCC'IHTHBaeTCSI ,HeBSI3Ka vrfl np11 HOBHX 
~ -._ ...... ' ·'.. ' . . ·.· - -

3HatfeHHSIX XlV•I H X2V•I. ECJIH Vt'fl>vrfO, TO mar npHpameHHSI 

yMeHbmaeTcR B.!!Boe If T . .ll., noKa vrfl<vrro.TaR ]!(e,KaK H B c 1 \ Ha 

Kaznofi HTepaunn pacctfHTblsancR napaMeTp 

_ { ahs!ox1 > } 
ak - max . 

i .. a .. Y 1 
npouecc CtfHTaJICSI CXO.llSIJIIHMCSI·, eCJIH ak-+0. 'TaR Jle, KaK H B 

pa6oTer 
1

\ Ha6nn.llanacb tfeTKaSI KoppenRUHSI: npH a~~o vrrO-+o. 

HTepaUHOHHHH npouecc . npeKpamancSI npH ak ' e, r .lle e - ManaS! 
BeJIHtfHHa (B HameM cnyqae e -~ 0,04). 

BHno npose)leHo cpasliemie · nsyx HTepauuoHHhiX npoueccos: 

MeTO.ll, OnHCaHHblH B 3TOH pa6oTe, H MeToa MHO:IHTenefi JarpaHxa 

(pa6oTa
111

) -·Ha O)lHOM H TOM :r:e 3KCnepuMeHTaJibHOM MaTepnane . 
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pe3yn6TaTH cpaeHeHHSI:,npH.O.llHHX H Tex Jte KPHTepHSIX.cxo.llHHOCTH 

pemeHHSI. ?fl~na.ll~~H, 'coen~,ll~nH ~. Ha:rpi-lUtl o'~H6?~· '.HH~t{e rosopn·: 

qHcneHiioe 'cpaeHeHHe noKa3ano nonHyD 3KBHBaJie.HTHOCTb 3THX .llBYX 

MeTO.llOB. c npaKTHqec~toif T~~k:H 3pe~H~' 3TO~ M~;o~~ · no H~meMy 
MHeHHD, npe,llnOt{THTenbHee, T.K. OH Tpe6yeT MeHbme 

BHt{HCnHTenbHOif pa60Ttl, qeM · MeTO.ll · MHOJtHTeneif JiarpaH:&a H 
' ' >_, 

npHMeHHM K 6onee mHpOKOMY Knaccy .§a.llaq. 

B 3aKnDt{eHHe 3aMeTHM, t{TO anropHTM nerKO o6o6maeTCSI 11 Ha 

cnyqaif.CBSI3eH THna HepaBeHCTB' 

... 
fA (X) ~ 0 

cnyqae B KaZ.llOH HTepaUHH OT6HpaDTCSI . Te 

HepaseHCTBa, KOTOpble He 'Btl~OnHSI~TCSI, H OHH " 3aMeHSIDTCSI Ha 
-- '. ". ~ : - ' _}. ·. ' 

B 3TOM 

paeeHCTBa 

... 
hoo 0 

!. !": 

TaKHM o'6pa30M
1 

3a,iiaqa. ceenacb K yxe pemeHHOH~ 

ECTb TOHKOCTb: t{T06bl lJ!OpCHpOBaHHO He COHTHCb K rpaHHUe, 
... 

' cne,llyeT HCKnDt{aTb H Te CBSI3H, .llnSI KOTOp!iX 
... 

fA(X) lll 0 
... 

H 

c~tanSipHoe, npoH3Be.lleHHe·~rpa.llHeHTOB :t2(X). , ... I{ fA_·<X) 

OTPHUaTenbHO,! ;:. e. i 2 y6l>ieaei BHYTPb' pa3pemeHHOH o6nacTH. 

'• 
r; 
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KeTMKRH A.~. M AP· 
HOB~H anropMTM MMHMMM3a4MM x 2-·~yHK4MOHaoOB 
npM HanM~MK CBR3eH 

PaCCMOTpeHa laAa~a MKHKMM3a4MM 'YHK4MOHanoa 

nf ,nf • ~ • 
X

2 = i,l) [epJ- e~·G 1J·[eJ(X)- ej]; i, j = l+nf, 

npM HanM~MM CBR3eH 
+ 

f (X) = o; ~ = 1+nc. • 

P10-91-482 

. }., .. .. .... 
3AeCb: .X- BeKTOp MCKOM~X napaMeTpoa,C 1(X) = (C(X))

1
- BeKTOp M3MepReMbiX 

Ha on~Te ~YHK4MH, C~ - MX MJMepeHH~e 3Ha~eHMR, G' 1 - MaTpK4a OWM60K. npea
nomeH HOB~H anropMT~ peweHMR JaAaY oOA06Horo POAa, OCHOBaHH~H Ha OAHOBpe-
MeHH.OH nKHeapMJa4KM 'YHK4KH e1 (X) M f >.(X) c nocneAYIOUIKM a~pameHKeM YaCTK. 
riepeMeHHbiX Yepe3 apyrKe. l!aiOTCR a~pameHKR AnA MaTPK4bl owK6oK napaMeTpoa X, 
M3naraeTCR.anropMTM OOMCKa MMHMMyMa. no CpaBHeHMIO C MeTOAOM MHOH<MTeneHflar
paHma 3TOT anropMTM opMBOAMT K yMeHbWeHMIO B~YMCoMTeobH~X JaTpaT M npKMeHMM 
K 6onee WMpOKOMy Knaccy JaAa~. 

Pa60Ta·a~nonHeHa 8 na6opaTOPMM RAepH~X npo6neM O~R~ . 

llpenpHHT 061oe,li,HHI!HHOI'O HHCTifl'yYB nnepHblX HCCne,li,OBaHIIii. )zy6ua 1991 

nepeBOA aBTOPOB 

Ketikian A.J. et al. . ... 
New Algorithm for Minimizing x2 Functionals 
with Constraints · 

P10-91-482 

The. problem of minimization of the functional 

2 - !!I~ '!f(e (•X) e'"] G [e (X+) em] •.. - 1 f X - E i - i • iJ • j - J ' 1 'J - + n ' 
!~ . 

with the constraints 
+ 

f>.(X) = 0; ~ = 1+nc, 

is considered. Here: X - vector of the 'parameters t<\ be estimated, e
1
(X)= 

= (C(X)) 1 - vector of functions, C~ -their measured values, G· 1 - cova
riance matrix. A new algorithm is proposed for the solution of these.prob
lems. 'It is based. on simultaneous linearization of the functicms C .(X) and 

.. . . • . . 1 

f.\(X) followed by expression of some variables in terms· of others.In compa
son with the Lagrange multipliers method, this algorithm requires less · 
computation and is applicable to a wider class of problems. 

The investigation has been performed at the Laboratory of Nuclear 
Problems, JINR. 
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