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1. BBE,QEHI1E 

B HacTOR~eA pa6oTe 6YAYT paccMOTpeH~ anre6pa~4eCK~e acneKT~ 
np~MeH~MOCT~ MeTOAa CXOAR~~XCR secas /MCB/ AflR peweH~R KOHe4HO
MepHOA npo6neMbl 

Kf,., g, /1/ 

nony4eHHoA s peaynbTaTe anre6pa~aa4~~ Henpep~sHoA HeKoppeKTHo 
nocTasneHHOA 3aAa4~~~. xapaKTepHbiM np~MepoM KOTopoA MomeT cny
m~Tb ypasHeH~e ~PeArDflbMa nepsoro POAa AflR ~YHK4~A ASYX nepeMeH
H~: 

f f K(s1,s2,t1,t 2)f(s1.s2)ds1 ds 2= g(t 1,t 2), 
0 1 Oz 

/2/ 

rAe 0 1 ~ 0 2 o6oaHa4aiOT o6nacT~ ~3MeHeH~R nepeMeHHbiX s 1 ~ s2 ~n~ 

ti ~ tz· 
3aAa4a COCTO~T S HaXOmAeH~~ f( s1,-s 2), T04Hee rosopR, ee KO

Ht='-tHUMt=pHuru np1101111meHI1R li,k (i, il.-.i.,,C,,,.,i~ ), np~ 11aSeCTHWX 
K(s1,s 2,t1,t 2) ~ g(t 1,t 2). 

UenbiO HaweA pa6oT~ RSnReTCR npeACTasneH~e MCB s ~opMe, noA
XOAR~eA K peweH~IO 3aAa4 T~na ypasHeH~R /2/, 11 n03TOMY Mlol He 6y
AeM OCTaHaSfli1SaTbCR Ha o6cymAeHI111 pa3fli14Hb1X MeTOAOS anre6pal13a-
41111, a npeAnonomi1M, 4TO oHa yme KaKHM-TO o6paaoM npoaeAeHa 11 HaM 
Tpe6yeTCR pewHTb c~cTeMy n fl11HeAHbiX ypasHeH~A: 

n 
I. Kij f ... g., i .. l,2, ••. ,n 
jz 1 J 1 

2 
(naN ), /3/ 

,l\nR ynp~eHI1R 113flOmeHHR np11 HaXOmAeHI1H OCHOSHOA ~Tepa4HOHHOA 
~OPMYflbl 6yAeM nonaraTb, 4TO MaTp114a K 11 seKTOP g T04HO ~asecTHbl. 

06~11A cny4aA, KOrAa K 11 g 11CKameHbl Cfly4aAHbiMI1 ow~6KaMH, 6yAeT 
paCCMOTpeH S §3 Ha npi1Mepe DAHOrO xapaKTepHOrO cny4aR ypasHeHHA 
/2/ 11 /3/. 

2. PEAni13AU11R MCB ,QnR KBA,QPATH~X MATPHU 

B 3TOM naparpa~e nocTpoi1M 11Tepa4110HHYIO npo4eAYPY MCB AflR pe-
weHI1R CI1CTeM fli1HeAHbiX ypasHeH11A: -·---~ 

In j u '. 
. •,, .. 
j ; ·~: 

l .. 
l ';,.' . 
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Kf • g, /4/ 

rAe npeAnonaraeTcR, 4To 

Kii ~ o, ri ~o. gi ~o. i ,j ,. 1 ,2 , ... , n • 

(') 
Bo3bMeM npo~asonbH~H nonom~TenbH~H seKTop f J (j.O,fi> 0) ~ YMHo
m~M ero Ha K.: 

Kf(jl = g(jl 
/Sa/ 

CpasH~BaR ypasHeH~R /4/ ~ /5/, onpeAenReM A~aroHanbHY~ MaTP~4Y 
D (jl cneAY~IIV'IM o6paaoM: 

r 
(jl ( ') -:Dr. ecn~ g i " 0, 

D J g, 
ii :z 

1 

1, ecn~ g<p "'0. 
/56/ 

1 

YMHom~s ypasHeH~e /5/ Ha D < il, nony4aeM ypaeHeH~e, cBR3~Ba~Uiee r<il 
c g 

L(j) f(j) zg, rAe L(jl ,.D<ilK !6! 
(') (') 

06oaHa4~B 4epea !!. 1 pa3HOCTb (f- f 1 ), nony4aeM. cneAy~ee ypaeHe-
Hvtt:~ 

(E -D(jl-I )g -K!l<il, rAe E - eA~H~4HaR MaTp~4a. 171 

Ha /7/ B~AHO, 4TO ecn~ YAaeTC~ nocTpo~Tb TaKy~ nocneAOBaTenbHOCTb 
If (jl 10'. K KOTopo!li npvt.HaAnem~T cTpeMRUiaRCR K eA~H~4HOH MaTp~4e 
nocneAosaTenbHOCTb I o<Jl !0 , To np~ HesbiPOmAeHHOH MaTP~4e K ee
n~4~Ha ~oo) 6yAeT HyneB~M BeKTOpOM, BCneACTB~e 4ero f(oo)6yAeT pe
WeH~eM ypaBHeH~R /4/. 

B XOAe nocTpoeH~R ~Tepa4~0HHOH npo4eAYPbl. nepBbiM waroM RBnReT
Cft TpaHcQ>opMa4~R MaTp~4bl K ~ eeKTopa f TaK~M o6paaoM, 4T06bl 
coxpaH~Tb paseHcTso ~x npo~aBeAeH~R seKTopy g c npaeolli cTopo-
Hbl. C 3TOH 4enb~ BBeAeM aKcenTaHCbl I A i lnt KaK 

n 

A; "" I K r· .r .. 1 ' 

~ onpeAen~M A~aroHanbHy~ MaTP~4Y aKcenTaHcoe DA KaK 

*Ben~4~HY A; Ha30BeM aKcenTaHCOM, TaK KaK np~ peweH~~ 3aAa4 
o6pa60TK~ AaHHblX 3KCnep~MeHTa nOA06HaR sen~4~Ha COOTBeTCTByeT 
aKCenTaHCy YCTaHOBK~. 

2 

.. 

n 
D A ,. l d ik • A; 8 ik I 1 

I 8 ik - C~MBOn KpoHeKepa/. np~ nOMOUIH DA npOBOAHM cneAYIOIIIHe 
TpaHccpopMa4~~= 

-1 
P =KD A , z .DAf , 

~ rorAa 

-1 Pz,..KDA DAf,.g. 

!8! 

/9/ 

MaTp~4a P RBnReTcR TaKolli, 4TO see ee aKcenTaHcw pasHw eA~H~4e, 
~ scneACTB~e 3TOrO BeKTOP Z YAOBneTBOpReT cneAy~e!li HOPM~POBKe: 

n n 
const ,. I g. "" I z i 

i•l 1 iz1 
/10/ 

Ha OCHOBe ypasHeH~R /10/ BeKTOp Z MOmeM Ha3WBaTb BeKTOpOM 
~eHHOCT~, np~o~HaAnemaUI~M K MaTp~4e K ~ K seKTopy f. Ecn~ nposoA~M 
TpaHccpopMa4~~ /9/ ~ AnR ypaeHeH~R /6/, To nony4aeM ~Tepa4~0HHbiH 
BeKTOP 4eHHOCT~ Z(j) : 

z(jl,., DAf(jl 

UCHOBHO~ np~H4~n ML~ COCTO~T B TOM, 4T00bl noTpeOOB~1b YAOBneT
sopeH~R ypasHeH~R /10/ AnR Ka~oro ~Tepa4~0HHoro z 1 .3To MomHo 
o6ecne4~Tb cneAY~UI~M Bbl6opoM z i+ 11 : 

n 
(j+ll z(j) ~ q.o 

z e - r i "'1 lL 

(j+ll 
~n~.nepeXOAR Ha f 

f (j+ll .. D~l f(jl ' 

gi 
q i r- (T P;r 

g,l 
1 

/11/ 

/12/ 

rAe A~aroHanbH~ MaTP~4Y Da MomHo awpaa~Tb npH noMOUI~ npeAWAYUI~X 

aen~4~H KaK 

(') Dl 
R 

-(jl 
~t. -ldkk • Ak 1 

... ( ') ( ') ( ') 
rAe .A ~ - aKcenTaHc MaTPio14W L J - D J K • 

YpaaHeH4-1e /12/ RBnReTcR ~Tepa4HOHHWM ypasHeHHeM HCB AnR KBaA
paTH4HWX MaTPH4. Ero pean~o~3a4HR oc~ecTsnReTCR a npo4ecce awnon
HeMHR cneAyiOII(e!li npo4eAYPiol: 

3 



CTa6HnbHOCTb MCB npoaepAnacb nocne 100 waroa HTepa~HH. OwH6-
KH a 3neMeHTax aeKTopa r< 100) noKa3anH, 4TO anre6paH3a~HA Bb13blaaeT 
OTHOCHTenbHble norpeWHOCTH B HHTepaane +1%. 

Pe3ynbTaTbl 16 HTepa~HH MCB npH peweHHH npH6nH*eHHoro ypaaHe
HHA /n3/ C Ha4anbHbiM BeKTOPOM 

f(O) = 11001
2
1
40 

AnA ABYX 11nHHHH 11 no x2 H3o6pa*eHbl Ha pHc. 2. 

l.j. 3AKJ1104EHHE 

Ha npHMepe MOAenbHoro pac4eTa noKa3aHa npHMeHHMOCTb MCB AnA 
HTepa~HOHHOrO peweHHA MaTpH4HbiX ypaaHeHHH C nonO*HTenbHbiMH MaT
PH~eH H npaBOH 4aCTbD B npeAnono*eHHH, 4TO peweHHe cy~eCTByeT 
H ABnAeTCA TaK*e nonO*HTenbHbiM. 

YcTOH4HBOCTb HTepa~HOHHOH npo~eAYPbl no OTHOWeHHD K cny4aHHO 
pacnpeAeneHHbiM OWH6KaM 3neMeHTOB MaTpH~bl H npaBOH 4aCTH AOnycKa
eT npHMeHeHHe MCB K peweHHD 3aAa4 o6pa6oTKH AaHHbiX ~H3H4ecKHX 
3KCnepHMeHTOB. 

npeAno*eHHbiH anropHTM anre6paH3a~HH H peanH3a~HH MCB 3anpor
paMMHpoaaH Ha A3b1Ke ~opTpaH Ha 38M CDC-6500 OHRH. 

8 3aKnD4eHHe aBTOpy X04eTCA•Bblpa3HTb HCKpeHHDD 6narOAaPHOCTb 
,".. i. ::::vJov~D"u .. a IIUJit:: .. nDit: /-ll'll.Ky\..\..1'11'1 nu Tt::Mt:: HaCTOA~eH paOOTbl. 
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KOHAOP A. 
npHMeHeHHe MeTQAa CXOAR~HXCR 8eC08 /MCB/ 
K peweHH~ CHCTeM nHHeHHWX ypa8HeHHH 
C 6onbWHMH pa3pe*eHHWMH MaTpH~aMH 

11-82-886 

PaCCMaTpH8aeTCR npo6neMa npHMeHHMOCTH MeTOAa CXOAR~HXCR 8eC08 K pewe
HH~ CHCTeMW nHHeHHWX ypa8HeHHH, nony4eHHWX npH anre6paH3a~HH HHTerpanbHWX 
ypa8HeHHH $peAronbMa nep8oro POAa. Uenb pa6oTw - Hcnonb308aHHe MaTeMaTH4e
cKoro MeTOAa AnR peweHHR npo6neMw KoppeK~HH KOHe4HOCTH pa3pewa~eH cnoco6-
HOCTH $H3H4eCKHX 3KCnepHMeHTanbHWX yCTaH080K, KOTOpaR 8 ~eM cny4ae npH80-
AHT K HHTerpanbHWM ypa8HeHHRM $peArOnbMa. MeTOA C~OpMynHp08aH AnR cny4aR 
KBaApaTH4HWX MaTpH~ C HeOTpH~aTenbHWMH 3neMeHTaMH. npH peweHHH npeAnOnaraeT
CR, 4TO H C8060AHWH 8eKTOp H CaMO peweHHe TaK*e HeOTPH~aTenbHW. Pe3ynbTaTw, 
nony4eHHwe Ha KOHKpeTHOM 4HCneHHOM npHMepe, Hnn~CTPHPY~T npHMeHHMOCTb 
MeTOAa He TOnbKO AnR peweHHR T04HWX ypa8HeHHH, a TaK*e 8 cny4aRX, KOrAa 
H MaTpH~a,H C8060AHWH BeKTOP H38eCTHW TOnbKO npH6nH3HTenbHO. 

Pa6oTa 8wnonHeHa 8 ~a6opaTOPHH RAepHwx npo6neM OHRH. 

C~eHHe 06~AHHeHHOrO HHCTHTyTa RAepHWX HCcneA08aHHH. ~6Ha 1982 

Kondor A. 
Application of the Method of Convergent Weights 
for Solving Systems of Linear Equations 
with Big Sparse Matrices 

11-82-886 

Application of the method of convergent weights is presented for 
solving systems of linear equations originating from discretization of 
Fredholm's integral equations · of t"he first kind. This work 
was performed with the aim of presenting a mathematical method for solving 
the problem arising from the imperfect resolution of physical experimental 
setup leading in general to Fredholm's integral equations. The method has 
been formulated for the case of quadratic matrices of nonnegative elements. 
It is supposed to have nonnegative RHS and solution as well. The results 
obtained in a real numerical example illustrate the applicability of the 
method not only for exact equations but also for cases with matrix and RHS 
both known approximately. 

The investigation has been performed at the Laboratory of Nucl~ar 
Problems, JINR. 

··COIIIIIUnication of the Joint Institute for Nuclear Research . Dubna 1982 

nepeBOA O.C.BHHOrpaAOBOH. 


