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KopHeA'IyK A.A. 5 - 9755 

HrepauaoHHhiH Meron oTneneHKH rpynnhi 5naaKHX co5cTBeHHhiX 

3HB'!eHHH MBTpKUbl 

npennaraeTCSI KTepaUHOHHbiH MeTOA OTAeneHHH rpynnhi 6nH3KHX 

C05CTBeHHbiX 3Ha'leHHH MBTpKUhi, npencTaBnS!IODleH co6oA CyMMY AKBI'OHSnbHOll 

MSTpHUbl H HeKOTOporo B03MyWeHKSI. noK838H8 CXOAHMOCTb. MeTOAB AnSI 

B03MyWeHHH, HOpMa KOTOpb!X eCTb Ben!!'IKHB nopS!AKB MKHKMYMB paCCTOHHKSI 

Me)Kny ornensreMoA rpynnol! co5cTeeHHhiX 3HB'IeHHA H ocranhHbiMJI co6creeH

HhiMK 3HS'IeHHSIMK HeB03MyWeHHOH MBTpKUhi. 

Pa6oTa BbinOnHeHa B fla5opaTOpKK Bbi'IHCnHTenbHOil TeXHHKK H 8BTO

M8TH38UHK OH.HH. -
llpenpMHT 06beAHHeHHOI'O HHCTHTyTa RAepHNX KCC~eAOBaHKH 

,l.J;y6Ha 1976 

~· ------- ~---

1. TIOCTAHOBKA 3AllA4Yf 

llaua MaTpHua DMM+ GMM pa3Mepa M x M ( M crpoK, 

M cron6uoe), r.ue DMM .UHarouanbHa, a GMM - HeKoTopaSI 

MaTpHua, Ha3hiBaeMaSI B03MymeHHeM. DMM HMeeT rpynny 

lf3 p 6nlf3KHX C06CTBeHHhlX 3HaqeHHH - .Uifai'OHanbHhlX 

<WeMeHTOB (D MM) k k , ... , (D MM ) k ,k , OT.UeneHHYIO OT 
I I I P 

ocranbHbiX co6creeHHhiX 3HaqeHHA DMM HeKOTopoA eenHqlf-

Hoti: /'1,.. Tpe6yeTCSI oT.uenHTb rpynny H3 P 6nH3KHX co6-

creeHHWX 3HaqeHifH 9TOH MaTpHUhl If CB8CTH 3a.Uaqy OThlC

KaHHSl P co6cTeeHHhiX 3HaqeuHti: DMwG MM K .uHarouanH3a

UH If HeKOTOpOA Ma Tp If Ubi nop SI.UKa p . 
Tiycrb N =M-P, If MHO*ecTeo uenhiX 

.uononHSieT k 1 ,k 2 , •.. , k I' .no 1,2 , ... , M 
MaTplfqHOe ypaBH8Hif8 

q!fcen f 1,Y 
2

, ••. , Y N 

PaccMoTpHM 

(DMM+GMM )(KMI'+KMNWNP)=(~p+~N WNI)(DPitHp~' (1. 1 ) 

r.ue 

(KMP) =O k , (KM) =O n '(KPM) =Ok ' mp m, p N'mn m,rn pm p ,m 

(KNM) =oe ; m=1,2, ... ,M;n=l,2, ... ,N;p=l,2, ... ,P; . 
nm 0 ,m 

D pp= KpMDMM KMP' 
WNP If H pp- HeH3eecTHhie MaTpHUhi. EcnH W NP H H pp 
y .UOBneTBOpSIIOT ypaBH8HiflO ( 1.1 ) , a npeo6pa30BaHH8 

Lpp=Up~(Dpp+Hpp)Upp 
npHBO.UHT MaTpHUY DpJTHpp K .UHarouanbHOMY BHAY, TO 

(DMM+G MM)(K MP+f<MNWNP )Upp=(KMP +KMNWNP) UPP LPP' 
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T.e. MaTpHua (KMp+KMNWN~Upp pasMepa MxP npeacTaB
JI5IeT co6oft P co6cTBeHHbiX BeKTopoB MaTpHUhi DMM +G MM, 
a (Lpp)pp ,p =1,2 , ... ,P-P co6CTB8HHbiX 3H8'I8HHH, HM co

OTB8TCTBYIOIUHX. 

2. HTEPAUHOHHbiM DPOUECC 

.[lJI51 TOrO 'IT06b! llOJIY'IHTb H3 (1.1) <iJopMyJiy, llpH
roaHyro an 51 rrTepauuft, yMHO)KHM ( 1.1 ) cneBa Ha K PM . 
Y'IHTb!B851, 'ITO 

KpMKMP=Ipp• (I PP) ij =oij, i,j=1,2, ... ,P, 

~JlMMKMP= Dpp' ~M KMN =O' KPMDMM KMN= O' 

nony'IHM 

Hpp= KPJ.iMMKMP+~MGMM KMN WNP. ( 2.1 ) 

noao6Hb!M )1{8 o6pa30M, YMHO)K851 ( 1.1 ) CJI8B8 Ha K NM 

H: Y'IHTb!B851, 'ITO 

KNMDMM KMP= O, KNM D MM KMN = 0 NN ' KNM KMP=O, 

~MKMN=INN• (INN)ij =Oij • i,j=1,2, •.• ,N, 

nony'IHM 

DNNW NP- WNP Dpp=WNPHPP- KNJiMMKMP-KNJiMMKMNWNP" 

BBOLI51 o6osHa'IeHH51 

G =K G K G =K G K 
PP PM MM MP' PN PM MM MP ' 

GNP=KNMGMM KMP' GN~KNM GMMKMN ' 

llpHXOL{HM K CHCT8M8 M8TpH'IHbiX ypaBH8HHH 

H pp= GPP +~N WNP' 

DNNWNP- WNPPP =WNJIPP -GNP-GNNWNP" 

4 

(2.2) 

(2.3) 

} 
,\ 

I J 
\ 

Mo)KHO y6eaHTbC51, 'ITO cucTeMa (2 .2) - (2.3) 9KBHBa
neHTHa ypaaHeHHIO (.1.1) - an5I 9Toro Hano (2.2) YMHO)KHTh 

cneaa Ha-KMP.'a (2.3) - Ha KMN• CJIO)KH:Th nony'IeHHbie 
paB8HCTB8 H y'IeCTh, 'ITO 

KMJ'NM+KMr.KPM =IMM' (IMM\j =Oij 'i,j = 1 • 2 ····,M · 
HaKoHeu, noncTaBHB (2.2) B (2.3), nonyqaeM ypaaHeHrre 

DNNWNP- 'NP0 PP =WNpGpp+WNPGPNWNP-GNP- (2.4) 

-GNNWNP' 
nprrronHoe AJI51 uTepauuft: 

(W ~; 1 )np =(WNqPGPP+WN~GPNWNqP -GNP-

-GNNWNj,)np /((DNN)nn -(DPP\p ), ( 2 •5 ) 

n=1,2, ... ,N; P=1,2, ... ,P; q=0,1, ..• ,; WNP=O. 

3. OfPAHW-IEHHOCTb HTEPAUHM 

BaeaeM MaTpH'IHyro HOPMY (eM. /I/ CTp. 64) 

IIAII=max I!(A ) .. 1· (3.1) 
j j IJ 

HsaecTHO, 'ITO 

!lAB II~ IIA II liB II· 
!lanee, ecnu WNP - pemeHue MaTpH'IHoro ypaaHeHH51 

DNNWNP-WNpDpp=FNP' 
TO 

(WNP) .. =(FNP) .. /((DNN).. -(Dpp) .. ), I(WNP) .. I< I(F.N '-.!/~. IJ IJ 11 Jl IJ - P'IJ 

rae 

~ = min I (D N ) . . - ( D P P) .. I , 
i,j N"H Jl 

H ll09TOMY 

II w N ~I 'S.II F N p II I~ . (3.2) 

Y'IHThiBast ( 3.2), nonyqaeM 

q+l q 2 q 
IIWNP ll<(liGpr)lllWN~l +(IIGNNII+IIGppll>IIWNPII + 

+ IIGNPII)/ ~. 
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TiycTh 

~ > II G N N II + II G p p II + 2 v II G PN II II GNp II ' 

~-II GNN 11-IIGppll 4IIG PN II II G NPII {3
•
3

) 
w = ______ .,....._ (1- y1- ----). 

2IIGPNII (~-IIGNNII-I1Gpp11>2 

f1oKa)l(eM, 'ITO 

q 
IIWNI'II.sw' q =0,1, ... {3.4) 

lleitcTBHTenhHO, Ami WNI' {3.4) crrpaaeJ:WHBO. TionaraH 

ero crrpaBeAnHBbiM AnH W~p, rrony'IHM 

q+l z 1 IIWNI' 11<(\\Gp~lw +(\\GNNII+IIGppl\)w +IIGNPII> ~=W. 
TeM caMbiM orpaHH'leHHOCTh HTepauHit {2.5) npH ycnoBHH 

{ 3.3) AOK83pHa. 

4. CXOllHMOCTb HTEPAUHA 

H3 {2.4) - {2.5) HMeeM 

q+l q+l q q q-1 q 
DNN ZNP - ZNPD pp=ZNPGPNWNP+WNP GPNZNP+ 

+Z~PGPP-GN~~P' 
rAe 

q q q-1 
ZNP= WNP -WNP 

TI08TOMY 
q+l q 

II z N p II< (211 ~N II w + II ~N II+ II G p pi I) II ZNP II/~ ' 
II HTepaUHH {2.5) 6yAyT CXOAHTbCH, eCnH 

~>2IIGPNIIw +IIGNNII+IIGppll· {4.1) 

f10K8)1(8M
1 

'ITO { 4.1) cneAyeT 113 {3.3) • lleitCTBHTenhHO, 

eCnH { 3.3) Bb!IIOnHeHO, TO 

6 

~- II GNN II - II G p p II > 0 ' 

~-IIGNNII-IIGpp II 
--W= 

2\IGPN II 

~-IIGNN 11-IIGppll X 

211GPN II 

xy1- __!llgP.!illlLGNP ~>0, ~-IIGNNII-IIGppii
(~-IIGNNII-IIGpp\1) 

-211 G PN II w > 0. 

H TaK, HTepaUHH (2 .5) CXOAHTCH, ecnH BbJIIOnHeHO ycno
BHe (3.3). 

5. YCTOA4HBOCTb HTEPAUHA 

TiycTb B Ka'leCTBe pe3ynhTaTa q -it HTepaUHH no cpop

Myne (2.5) 113-38 IIOrpelllHOCTeli B Bbl'lHCneHHHX BM8CTO 

MaTpHUbi W~p nony'lHnacb MaTpHua W~p + YN~ . OueHHM 

BnHHHHe 8TOit OlllH6KH Ha pe3ynbTaT q+ 1 ~it HTepaUHH, 

KOTOpoit o603H8'IHM qepe3 W~;l +Y~~ . ~3 (2.4)-(2.5), 
npeHe6peraH aenH'lHHaMH nopHAKa II Y JP II , 6yAeM 

HM8Tb: 
q+l . I q q II YNP II~ ((II GNN II +II Gppll +211 GPNII w) ~)II YNPII =allY NPII, 

r)le a< 1 B CHny ( 4.1 ) • H TaK, HTepaUHH ( 2.5) II pH ycno
BHH (3.3) yCTOit'lJ:HBbl B TOM CMbiCne, 'ITO BnHHHHe Manoit 

rrorpelllHOCTH, C)lenaHHOit Ha HeKOTOpOit HTepaUHH, yMeHh

IIlBeTCH. Ha IIOCneAyiOIIlHX HTepaUHHX. 

6. CPABHEHHE C H3BECTHbJMH PE3YflbTATAMH 

f1peAnO)I(eHHhlit B ABHHOit pa6oTe HTepaUHOHHhlit MeTOA 

OT)leneHHH rpyiiiihl 6nH3KHX C06CTBeHHhlX 3H8'l8HHit ITO 

CBOeit H)lee 6nH30K K HTepaUHOHHOMY M8TOAY AHaroHanH-

38UHH MaTpHUbi, OIIHCaHHOMY B pa6oTe /
2
/. 8 ABHHOit pa6o

Te, ITO CpaBHeHHlO C / 2/, HBXOAHTCH He BCe C06CTBeHHbl8 

BeKTOpbl OAHOBpeMeHHO, a TOnbKO p 113 HHX, 'ITO npeAIIO'l

THTenbHee C TO'IKH 3peHH51 peanH38UHH anropHTMa Ha 

38M. AHanH3 CXOAHMOCTH HTepaUHOHHOrO npouecca ynpo

meH no cpaBHeHHlO c/2 / II Bb!IIOnHeH B TepMHHBX TpaAH-

UHOHHbiX MaTpH'IHblX HOpM. 
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PemeHHB paccMarpHBaeMoA B naHHOA pa6ore aana'lH 

CB93aHO CO 3Ha'lHTBDbHblMH TpyAHOCT9MH AD9 MaTpHU 

6onbiiiOrO nop9AKa, AD9 KOTOpbiX HBB03M0)!{H0 HCnODb30-

BaTb rpanHUHOHHbie nonxonbl THna Merona BpameHHH HKo-

6H Ha-aa 6onbiiioro o6~eMa onepaTHBHOH naM9TH, Heo6xo

AHMOA AD9 xpaHBHH9 npOMB)!{YTO'lHbiX peaynbTaTOB. l13-

BBCTHblB HTepaUHOHHbiB MBTOAbl /l/, CB93aHHbiB C o6paiiie

HHBM MarpHUbi A-~1, rne A- nHaroHanHayeMa9 MarpHua, 

a A - npH6DH*BHHB K HCKOMOMY co6crBeHHOMY 3Ha'leHHID, 

HB3¢!j:JeKTHBHbl npH H8DH'lHH 6nH3KHX H KpaTHbiX co6CTBBH

HblX 3H8'IBHHH. l1repaEHOHHblB MBTOAbl THna X n+ I= Ax n 

C oproroHanH38UHBH X n no OTHOIIIBHHID K Y*B HaHABHHbiM 

co6cTBBHHbiM BBKTOpaM B cnyqae MaTpHU 6onbiiiOrO 

nop9AK8 H3-3a TPYAHOCTBH C onepaTHBHOH naM9TbiD 38M 
OK83biBaiDTC9 npHrOAHhlMH DHllib AD9 H8X0)!{ABHH9 HBCKODb

KHX C06CTBBHHbiX BBKTOpOB, COOTBBTCTByiDIIIHX HaH60DblllHM 

no MOAYDID C06CTBBHHblM 3H8'lBHH9M. 

Cnenyer nonqepKHYTb, qro npenno*eHHbiA Meron 

OTABDBHH9 rpynnhl 6nH3KHX C06CTBBHHhlX 3Ha'l8HHH "B03-

MYIIIBHHOH" MaTpHUhl rpe6yeT DHllib M8DOCTH B03MYIIIBHH9 

no HOpMe. Ham-I'lHB y "B03MymeHHoA" MarpHUbi *opnaHo

BhlX KDBTOK nH6G KOMllDBKCHhlX co6cTBBHHhlX 3H8'lBHHH HB 

npengTCTByBT npHMBHHMOCTH MBTOAa. 
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PyKonHcb nocrynHna B HanarenbCKHA ornen 

3 Mag 1976 rona. 

Y CJIOBHX 06MeHa 

DpenpBSTW B coo&Qesa.a OHJIH paccwnaJOTc.a 6ecJIJJaTso, sa ocsoae 
B3aBMBOrO 06MeSa, )'BBBepCBTeTaM, BSCTBTYTaM, na6opaTOpBIM, 686-
JJBOTeKaM H BaY'IIIWM rpyiiDaM 6oJJee 50 CTp&S. 

Dowawo peryn.a:psoi paccWJJKH B nop.a:JUCe o6wesa, 113JULTe.m.ciCd 
OT,JleJJ eliCerOJlBO BWIIOJIS.I:eT OKOJJO 4000 OT,JleJJJ.BWI 3&11p0COB Sa aw
CWJJICy npenpasToB a coo6~qesd OHJIH. B TaiCBI 3&11pocax CJJeJlYeT 
o6.a3aTe.m.ao YJCA3WBaTL BBJleiCc 3aDpaDJBaaeworo B3Jl,&BB.a. 
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