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'~ IJyCTb B(x ) -HH,IJyK~HR MaI'HHTHOI'O nOJIR B TOtme x ; H(x) 
"\\1. ~,. ,,s fO~ 

,"'I"'!. ..,. ," ilJ'~ 

i l I HanpRJKeHHOCTb, 11(Xl - !arHHTHbI~ MOMeHT; }' ==)! (I B (.x) () - MaI'HUT
I' 

.' 
saa npOHH~aeMOCTb, HS (.2') - none OT TOR:,OBblX 3JIeMeHTOB, BbllI'HCJIReMOe 

I >' 
IF. 

,:\, \ '", 
~:t,~' no aaKOHY EHo-CaBappa. IJyCTb ~L -06JIaCTb, aanoJIHe~ai JKeJIeaOM. ~HTeI'~ ~~" ~:u.jl ~ 

",' \. paJIbHaR nOCTaHOBKa a~aqH MaI'HHTOCTaTHKH HMeeT BH~ I : 
-1 -1' 

-+ - - 5 '\7.- S(M- - 1 ) -' V f , l,~~ ~ :~ .': H (eL) ::: H (Ci) t- lf;;" (x), VCi./X-éi/ 5.. \ 1)Co.{ 

"~ 
Jll.t/~ li. ~ j I n.

I <I ,lll' ." 
Q~ • 1UI BeJIHqHHbI H , FI H B CBRsaHbI CJIe~yrorqHMI1 COOTHOmeHHRMH: 

I'. " ,r"i,:À<r - 8 (x)'1/; ~í. " 
.'1: ~l ~
 

>' \II~ ...:
 H (x) =-}1oJl (/8(x)/) , (2) 
\ 

t 

- B(ã) - ;'l-~ M(X) :::. -- - H (.:x) (3)~\r ~ 
h t~. ih , .• ",l. 'po

)"J I " ~( 1\0' 1'1
 

üa. .J'... l' ~Or "
 ~" 
t.

l '· ~ • < I'~e jUo - MaI'HHTHaR rrpoHH~aeMocTb BaKYYMa • ... ~ li,· t ~.~ 

B ~BYMepHOM CJIyqae (I) pe~HpyeTcR R CJIe~yrorqeMY ypaBHeHI1~/I/:\(\~f'1 
-i \ ~ .~ 
~;I ~~, I "',t .l:".. ,i 

,~'" t· .""), t 11(5-) = iiS({i) - ~~ I (M (i), Va. en l:i - êi I) dS.x . (4)
1 , 'i 

.'""" I~ ~. 

l .''\ ' 0 

11.' 1 1 COKparqeHHo ypaBHeHHR (1),(4) MO~HO sanHcaTb B BH~e . ,"·.I'l,r 1;'1 
~ .~ r 

~' 

~ -;'----~l',.' I' A(éi) =' ri S ( Ci) + [ A] M, (5) 

'.,""'}I
I, 

I'~e [AJ- HHTeI'paJIbH~e onepaTOp~, CTOHIqHe B npaB~ qaCTRX (I) H (4) 
~ t, ~, COOTBeTCTBeHHO. 

YqHTbIBaR (2), (3), ypasaesae (5) -MOJlUiO nepenacars B BH~e 

'I --L _ H- s - ( 1 (6)\ P({B/) -)10 t [A](B i-jl({BI)))' 

PaCCMOTpHM ~HCKpeTH3~H~ HHTeI'paJIbHHX ypaBHeHH~ (1),(4) Ha 11/.I 
, I.' ITyCTb 06JIaCTb Q. pasC5HTa aa no~06JIaCTH 52;, ~ 

f, AI
,'J'i~>1 " .D.. = ~ su ,

ti ~.~ \ 1..=1 
TaR qTO Mepa nepeceueaaa fi L H Q.j pasaa HYJI~ npa i 1= j .! KaJlt,IJ,OM

J 
u 

Q L BbI6epeM TOtIKY Ha6IDJ~eHIDI â-i (B xaueceae Q.i. 6epeTCR uearp Macc~'tl lo( I': 

i 
Q i. i. By~eM CqHTaTb ;q (i) ,.B (x,) , ps (.f) B KaJIt,D,OM 

,.,r 'i"llv , Sl. i. nOCTORHHbtMH H paBHbIMH COOTBeTCTBeHHO Mi. , Bl. , AS (ã. i) 

1 

1 
I 

lé1btnlit!eUrn..z~\ RHcn1tyT \
© 06U,llHHeHlu.di HHCTHT)'T JI,llepHLlX HCCne,llOBIlHHH Jly6HB. 1986. 
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MarH~TH~H MOMeHT M~ ~ ~H~K~~fl Bi CBfl3aH~ COOTHomeH~flM~ (2),(3).
 
Tor~a ~~cKpeT~30BaHHaR C~CTeMa ypaBHeH~~ san~meTCR CRe~~~M o6pa30M:
 

..... tiB -+ 1\..... 1 
. j ==)10 HSCii L) + L [Ai,i] Bj (1 -P(!"B I)) (7)

7 

j=1 J 

i::: -I 2, ". , N,J 

r~e 
" ] -+ V': 1 ~. f[ Aij 8J =: - if (Bj , V'ã. t.n (x- Q f) d S.i -+ _ .... 

J Q,~ai. 
B ~BYMepHOM cnyq8e, ~ 

1\ ] -+ _ Ya- f(t. __1_ I 
[ AL~ Bj - lfJL SLJ Bd ? \la. l:i-õ-I) d V.i a , éti.. 

B TpeXMepHOM cnyqae. 1\ 
"5

BBe~eM 0603Ha-qeHHR. TIyCTb [ ÂJ , B H ) MeB), ec'rs 

[Â) [Â 1i J .... [Â'-1NJ )( [ ÂN~] .' .[Â N Af ] 

;\ -+ -+- -+ T 
B:::: (81 l B:t, ... , BN ) 

H(BJ = (M (B 1 ») M(82 ) ''', H(SN))T
7 

1\ S ( ...... s .» -1"s -e- rrs -+ )'7'H == H (Ov 1 ) H (a,d 7 " • H (a- N ) •7 7 

COKP~eHHO cHcTeMY (7) MomHo sanHcaTb B BH~e 

SB~;4 o H + ( [ÂJ + [ ~ ]) M(B) (7a) 

rne [ E] - ecrs e~HHHtmaR MaTpHQa. 

B pa60Te paccMaTpHBa~Tcfl Bonpoc~, BO?HHKaro~He np~ pemeHH~ 

~HcKpeT~30BaHHHx C~CTeM (7) ~ (7a) B cny-qae 60RbillHX 3Ha-qeHH~ MarHHT

HO~ npoaauaeaocm jJ- • 

§ I. CBoHcTBa nHcKpeTH30BaHH~x onepaTopoB 

~R HHTerpanbHoro onepaTopa [Al ~3 (I) HMeeT MeCTO CRe~~aR 
TeopeMa/2! : 

TeopeMa I 
Oneparop [A] orpannuea c II[AJIISL ==1.. 
Oneparop [A] CaMOC[mpIDKeH. 

,IVrR oneparopa [AJ HMeeT MeCTO HepaBeHCTBO 

( [ A] M1 M)51. ~ O? (8) 

2 

npHqeM 

sup ( [ A] N)N)SL z: O . (9) 
/IFi 1I.n..=i 

CKanRpHoe npOH3Be~eHHe H HOpMa((.,.)~ H 1/ • 11 fi. onpe~en~TCR 

Cne~~HM 06pa30M: 

(~, G).Q ::: S(P(X)7 G- (X))d v, 
.n, 

11 PI, SL = I (F, F).JL' 

HH'I'erpaJIbHbItt oneparop [A] H3 (4) oõnanaer TeMM JKe CBo~cTBaM~, 
nOCKOJIbKY ~OKa3aTeJIbCTBO TeOpeMH I B ~BYMepHoM cRy-qae npoEo~HTCR 

aHaROrH'qHO. 

B ~aHHo~ pa60Te B~BHraeTcR npe~noRo*eH~e, qTO 3THM~ JKe CBOttCT

BaMH, KpoMe caMoCOnp~eHHocTH, o6Ra~aeT ~~cKpeTH30BaHH~tt onepaTop

[ÂJ H3 (7a). EbLJIO nposeneao ('5oRbmoe KORHQeCTEO QHCJIeHHblX 3KCnepHMeH

TOE, nO~TBep~a~~HX 3TY rWnOTe3Y. 
B paCCMOTpeHHbIX cRyqaRx BCe C06CTBeHHWe 3HaQeHHR ~HCKpeT~30BaH

HbIX oneparopos 6bIJIH ~e~CTBHTeRbHblMH H neJK8lIH na OTpe3Ke [ - I, O] 

PaccMOTpHM sonpcc c~ecTBoBaHHR Hy.lIeBbIX Co6cT'BeHHbIX 3HaqeHHtl 

~HcKpeTH30BaHHoro onepaTopa B ~BYMepHoM cRyqae. 
l1YCTb 06JIaCTb Q. pa,36HTa na TpeyrOJIbH~KH [dJ ' npHqeM npa 

i tj TpeyroRbHHKH {l~ H rrjMOrYT HMeTb JIH60 o6~~ CTOPOHY, RH60 

o6~ BepmHHY, HRH ~e He nepeCeKaTbCR COBCeM. BBe~eM 0603HaQeHHe: 

[Ã]M =- t: ~~ S (H i · \lã.. ~n li -et Vd Si? (10) 
(..::1 JlL 

rue Q - npo~1BoRbHaR TOqKa ( ã. €. Os: i. , ~ = i) ... , N· ) • 
TIycTb ! Pj J - cosoxynaoc-rs sepuras scex TpeyroRbHHKOB a. i.. • 

0603HaQWM uepea [ p. ~ - BHYTpeHHHe Bepn~HbI, a uepea . { PK ~ - saem
t ..... 

HHe. Onpe~eJIHM ~YHKUHIO Lf (.l:) , aenpepussyo Ha.Q , JIHHet1HytO na 
K~OM TpeyroRbHHKe Q L H nOCTORHHy.I0 na rpaH~ue.Q • PaCCMOT

pHM CJIe,n.yIOIIt.YJO BeKTOp-~yHKU~1O M.( x) 
...... ~ (ll.f""'" ô <f -+
M{'J:) = iiI[ e1 - ~ e2-

(II) 

rne e,Ê2. - OpTOHOpMHpOBaHHaR CHCTeMa BeKTopOB, a oc H '? - COOTBeT1
CTB~~He KOOp,1J,HHaTbI BeKTOp'a r . OtreBH~HO, 11eX) nOCTORHHa xa 

Ka!t,I],OM Sl K • AHaJIOrl1'IHoi'3! , HMeeT MeCTO r eopeaa. 

TeopeMa 2. 
Ortepa'rop [Ã1 H3 (IO) TOJK~eCTBeHHO pasea HYJIIO' H8 N(i.) HS 

( II)' 

3 



,lJ,OKaSaTeJlbCTBO.
 

fIyCTb r:rK - SHa'tieHYle M(X) aa Q K • 113 (10) CJIe~eT:
 

LÃ] M='2~ Z ~ [( MK , n(X)) Vi! en /i- rrJ] d (; , (12) 
K=i 

Ô..Q.K 

rne n(x) - BHelliHflfl HÓpMaJIb K .Q.I<, ., 

DyCTb L i. - BHYTpeHHflfl CTopOHa paS6Y1eHYlfl 06JIaCTYI .D.. c BeplliYlHaMVi 

P• ,P' , I< I<OTOpOtl: npaner-acr TpeyrOJIbHHKYIJ 
Sli.1 (9-(? ~Z- ] fj3) YI 5:2.i.2 (.PJ2 ) f}1 , r'j'1 ). (pHC. i) 

J1 -- 2.....,.. f:. ~ ~;:t 

-4 

.P;2 

-
~3 

~ 

Fl! -
~4 

PHC. I 

flyCTb li - BHemHflfl HOpMaJIb K 4i.. B 11 Li ,Tor,n,a -n 6y,n,eT
 

BHemHet1: HOpMaJIblO K !..J L B n i. 2 • 11HTerpaJl no !J i. ' BXO,n,~HH B (12),
 

pasea 1 S (+ ( ti -+) ~ ~ 
2Jl L. n, /"I.Z - ft(-() V.i ln./x.- ãld(..~ · (1~) 

L -+ -e

ilOK82KeM, 'tiTO ( n. , (Hi1 - Hi 2) ) paBHO HYJIIO. Bsenex ,n,eKapTOBY 

CHCTeMY xcopnaaar , cansaaxyo co CTOpOHOt1: 1-J L ~ IJyCTb OCb OX aan
p8BJIeHa no &i (,U,OnyCTHM, B H8rrp8BJIeHHH OT ~'1 K ~'2 ), a 

OCb OY. - no fi . 11s xenpepasaecva Lf(x) na Q H mmetlHocTH H8 

Ka.xt,IJ,O~· Q/<, CJIe~eT, 'tiTO B .Q i1 tf( x) MOl\HO. npenc rasare B BHAe. 

tf(x) ::: ao + x a x -r 'IQ..'j1 . (4) 

AH8J10rHl:l:HO B Qi2 c.f(x) npeneeaannerca B BH,n,e 

t..f( x) z: ao + .:x. a-;r. + 'J' Ck~/l (I5) 

Hs (14),(15) CJIe,n,yeT: 

- ~ [ ..... -+- ]M· - H· = e, x n. (~(J-1 - a.L(~) 
I,{ 1,2 d <J ) 

rne ê!3 == [ e1" ê 2 ] • 

H, O'tie BH,J],Ho , (fi) ( Mu - Ni.2. i ) = o . 
H3 YCJIOBHH nOCTOflHCTB8 l.f(fi) xa rp8.HHQe Q ,IVUl K8Jl,JJ,Otl rpaaau

. Hotl UK, 8HaJIorH'tiHO nOK8SbIBaeTCfl opTOrOHaJIbHOCTb BHemHetl HOpMaJIH -n 
~H 3Totl CTOpOHbI K cooTBeTcTByro~etl en ~iK • 

TeopeM8 2 ,n,OK8SaH8. 

4 

"-+-- ---7
OueBH)J,HO, 'tITO BeKTOp N = ("M-1, M2 ] .•. ? HN) 6YAeT flBJIflTbCfl 

co6CTBeHHbIM BeKTopOM oneparopa [A J H3 (7a) c co6cTBeHHbIM 3Ha'tieHl1eM, 

p8BHbIM HYJIIO • 

Bsenex CI1CTeMY sexropos ~ êKJ CJIe,n,YIOI.qHM 06pa30M. TIYCTb tfK ex) 
- aenpepaseas H8 n H mmet1Hafl na Ka..JK,IJ.OM Qi <PYHK1~YlH, Y~OBJIeTBOp.fllOI.qa.fl 

YCJIOBHflM: 

cfi.. (Í3J ) ~ bLj , 

'-fi (P,J:= O, 
(16) 

Onpe,n,eJIHM e~ H3 (11), no,n,CTaBnflfl BMeCTO f(xJ {tfK (i!)} YI 

CtlHTafl, tlTO X E 52 i- (i =: 1,2) ... ,/,1). Torna 
/\ .....1 ~2 ;r:.N' T (I7)e K = (el<.,e K ;> ... ?t::'K) • 

3aMeTHM, 'tiTO [ fI:. (x) ] y,n,OBJIeTBOpflIOT YCJIOBMflM reopevu 2, 

CJle,n,OBaTeJIbHO, {ê IC J - coõcraenaue sexropu oneparopa [Â] c HYJIe-

BbIM co6CTBeHHbIM SHaQeHl1eM. 

JIeMMa. 

CHcTeMa BeKTopOB {ê~} JIHHe~HO He3aBHCHMa. 

'uoK8S8TeJIbCTBo: 

flyCTb cymecrayer Ha60p fcK. J TaKHX, 'tiTO 
uL C ê/( = o (IS) 
K={ K , 

( L - KOJIH'tIeCTBO BHyTpeHHMX BepillHH pa36HeHHfl o6naCTH 51 ). Ms (17), 

(IS) cne~eT, 'tITO 
fQ _(L
~x . L CKlfk CX»)=o 

H K=1 (9) 

~ (I,C<'f«1'l)"O 
l1JIH L

L

CKlfK (x) «const: (20)I 

k,,~ 

Y'tIHTblB8H, 'tiTO tf~ (x) H8 rp8HHu.e.Q.. pasau HYJIIO, nonyuaea 'tiTO 

const- ::: o . Jloncrasas B (20) x = Pi, (i = I, ... ) L.,) , nonyuaea: . 

CK=O (k=1,,,.,LJ. 

JIeMM8 ,n,OK8saHa. 

T8KHM o6pasoM, ~ Mo~eM nOCTpOHTb L COÓCTBeHHhlX BeKTopOB 

,n,HCKpeTHSOBaHHOrO onepaTopa[ÂJ c HYJIeBHM co6CTBeHH~ SH8'tieHHeM. 

~CJIeHHHe 3KcnepHMeHT~ nOKa3aJIH, 'tITO ,n,pyrHX co6CTBeHH~ BeKTopOB 

c HYJIeBHM co6CTBeHHNM SH8'tIeHHeM Y ~HCKpeTlo{SOBaHHOro oneparopa LÂ1 
HeT. 

5 



§ 2. MeTon pemeH~H C~CTeMbI n~cKpeT~soBaHHNX ypaBHeH~~ 

PaCCMOTpHM ~eTa~bHO ~~cKpeT~soBaH~e C~CTeMH (7),(7a). B npê~u
~eM naparpa~e 6~o nOKaSaHO, tITO ~~cKpeTHSOBaH~~ onepaTop [ÂJ 
~MeeT coõcrseaaae BeI\TOpll c Hy~eBUM co6cTBeHHblM SHatIeH~eM, :~ ax KO~H
qeCTBO B npaKT~tIeCK~ ~HTepecHux c~yqaHx ~OCTaTOqHO Be~~KO. EC~H TOK~ 

B o6MoTKax HeB~~K~, MarH~THaH npoH~uaeMocTb ~OCT~raeT 6o~bm~x SHatIe
H~~; np~ 3TOM ~eBafl tIaCTb C~CTeMbt (7) CTpeMHTCfl K HYmo, H CHCTeMa "(7) 
CTaHOB~TCH ~oxo 06yc~oB~eHHoH ~3-3a Ha~HtIHfl co6cTBeHHUX BeKTopoB 
onepaTopa [Ã] c Hy~eB~ c06CTBeHHHM SHatIeH~eM. TIo TOÃ Mé'caMoA npHtIH
He 3Ha~Te~jHo yxy~rnaeTcH CXO~~MOCTb HTepaqHoHHoro npouecca, HcnO~b
ayexor-o B/4 ~JIH pemeHHH C~CTeMbI (7a): 1\ 

BK+-i = ~o ps + ([Â] + [fJ) fi (B~J . (21) 

&0= Ô, K=O,i, ... 
~ ITpo~cc C~HTaeTCH saBepmeHHUM, eC~H OTHOC~Te~bHaH HeBH3Ka 

11 &~"g - ~IC.II CTaHOB~TCfl MeHbIlIe nanepen aanaaaoã Be~HtIHHbI E, • 
" K" 11 

~aKTHtIeCK~ CKOpOCTb CXO~HMOCTH HTepaUHoHHoro rrpouecca (21) 
M~opHpyeTcH CK0pOCTb~ CXOAHMOCTH reOMeTpKtIeCKO~ rrporpeccHH c nOKasa
Te~eM (i - ,;ma.x)· (À mQx + i) , rne AI>1.QK - Má,KcHMMbHoe C06CT

BeHHoe 3HatIeHHe ,1J,HCKpeTHsoBaHHoro oneparopa [Â] (KaK nOKaSaRO B § I, 
J ma.x = O ), a F ma.x - M"aKCHMMbHoe 3HatIeHHe MarH~THoti npoaauae

MOCT~. B paCCMaTp~BaeM~M HaMH c~yqae MM~ TOKOB· SHatIeHHe ;Umax 

~OBO~bHO Be~HKO ( ~ I00). 

~H nepeCqeTa nORR B rrpOHSBORbHyro TOtIKY BHe ~eRe3a HaM Heo6xo
~~MO 3HaTb TOHbKO SHatIeHHe HaMarHHtI~HHOCTH ~ , r~e 

A ... -+-" -- r 
M==(M1,H2,,,.,HN ) • 

C ~yro~ CTOpOHbl, SHatIeH~e oneparopa (Ã1 as (12) B npoaasoasaoã TOtI
Ke Q He MeHHeTCH npH ~o6a~eHHH K BeKTopy M npO~SBO~bHO~ ~HHe~Hoi1 
KOM6~Hall~~ co6cTBeHH~ BeKTopOB êL onpe~~HeMHX H3 (17).f 

ITpe~cTaBHM o6nacTb onpe~e~eHHfl ~~cKpeTHsoBaHHoro onepaTopa CÂJ 
IR 2N B B~~e npHMor:i C)'MMbI ~BYX BeKTopHbIX npOCTpaHCTB lEi H E2 ' 

rne fE 2 ecrs ket [Â ] , a. "tE 1.. - oproroaaxsnoe nortonxeaae [2. 
OnHpaRCb Ha npe~no~o~eHHe o cBoAcTBax ~~:KpeTHSOBaHHoro onepaTopa
[Âl , BblCKasaHHoe B § 1, HeTpy~o saMeTHTb, tITO [ÂJ HeBblpo~eH 
na tE i ~ cnexrp [Â1 xa tE 1. ne~~T aa o-rpeaxe '[ -1. .À ...,,(Xx] '" rne1 

.A rn4.l( <. o -MaKCMMaJIbHOe HeHy~eBoe coõc-rseuaoe SHaqeHHe [A ] • 
TIyCTb A: =[p1 M(BK) , rne [P] - npoexrop aa 'nonnpoc-rpaa-

CTBO ~i • PaCCMOTpHM c~eAY~~ MO~HWHKaU~ID HTepau~oHHoro npouecca 
(21): " 

6 

Ir 

'f' 
J': 

I· 
$ 

:~ 

SB + ::}loH + ([Â] + [E])M (Bk) 7
X 1 

k=O,i) ... 

ITpouecc CtIHTaeTCH 3aBepmeHHHM, eC~H HeBH3Ka RK 

,... /\ * 
R - 11 M:1-1 - MK I1 

1<- 11tC/;1I 
CTaHOBHTCH MeHbme Hanepe~ sa,IJ,aHHOn B~KtIHHbI E, • 

PaccMoTpHM BOrrpOCU, BOSHHKaID~He npH npaKTHtIeCKOH 
~TepaUHOHHoro npouecca (22),(23). Heo6xo~HMO nocTpoHTb 

(22) 

(23) 

pea~H3a~HH 

~OCTaTOtIHO 

6UCTPYID npoqe~py npoeKTHpoBaHHH npoHsBo~bHoro 2N -MepHoro BeKTopa 
Ha npocTpaHcTBo ~1. ~yrHMH cRoBaMH,~~H npoHsBo~bHoro BeKTopa M 
Heo6xo~HMO HaHTH KOHCTaHTU Ci. , i z: 1. I ••• ) L. ., TaKHe tITO sexrop

N,lf- : 
1\.1f f\ L 1\ 

f'1 ::: M + L. ci. ei.' 

i=f. 

opToroHa~eH BceM BeKTOpaM f ºJ} , onpe~e~ReMb~ H3 
CBO~HTCH K pemeHH~ C~CTeMbl ~HHe~HbIX ypaBHeHHH: 

L. 
A f\ ~ "A.(M}e j) + L... CL (ei. ,eJ ) -=- O, J = 1.,2 , o" , L . 

1.=1 
HeTpy~o SaMeTHTb, tITO MaTpHua H3 (25) RB~ReTCR cHMMeTpHtIHoi1, 

nO~O~HT~bHO onpe~e~eHHo~ ~ CHRbHO paspe~eHHo~. ~H pemeHHR CHCTeMH 
(25) ~cnO~bSOBaRCH MeTO~ HenO~Horo;pas~o~eHHR Xo~eUKoro B COtIeTaHHH 
c MeTO~OM conp~eHHUX rpa,IJ,HeHToB/5 • 

fJyCTb [B] - cHMMeTpHtIHaH, .. paspexeaaas, noxoxarensno onpenenen
HaH MaTpHua. Tpe6yeTcH pemHTb cHcTeMY 

[ B] Ii. + V- = o . (26) 

ITYCTb [L] - nesas rpeyroxsxaa MaTpHua, HMe~II\aH HYJIeBbIe ;3ReMeH
T~ Ha Tex ~e MeCTax, ~TO H MaTpHua [8]. IToTpe6yeM, tITo6~ HeHYReBbIe 
:3~eMeHTbl tLj MaTpHUU [8] COBna,IJ,a~H c GOOTBeTCTByro~HMH :3J1eMeHTaMH 
];l.~ MaTpHUbl (BJ =[ LJ[ L] T .)J,rrR pemeHHR (26) HC nonsayerca MeTO~ 
conp~eHH~ rpa~HeHTOB, npHMeHeHHbI~ K CHCTeMe: 

[L]-1[B][LJ-'1'â +[Lr"V-=o (27) 

/\ '1' " 
rne fi = [ L] LL • 

B KatIeCTBe HatI~bHOrO npH6~~eHHR ~R MeTo~a conp~eHH~ rp~

eHTOB Ha K~OM mare ~TepauHoHHoro npouecca (22)-(23) HcnO~bSOBanHCb 

SHatIeHHH ~C~) c npe~~ero mara. 

7 

( 24) 

(17). STa sa~atIa 

( 25) 



53.384 

B Ta6nHue npHBe~eHH B~HcnHTenbH~e 3aTpaT~ Ha HTepaUHOHH~e npo
Ha OCHOBe BMmeH3nO*eHHOrO C03~aH KOMnneKC npOrpaMM paC~eTa 

~eCCH (21) H ·(22)-(24) ~H pa36HeHHH o6nacTH *enesa Ha, 268 3neMeHTOB. 
MarHHTOCTaTH~eCKHX none~. ~aHHaR MeTO~HKa npHMeHRnaCb ~nR onpe~ene


HHH MarHHTHOrO nOnR KpaeB~X lliRMM BTOpOrO HanpaBneHHH Me~eHHOrO
 

B~BO~a nyqKa CHHXpO~a30TpoHanB3 OMBM (pHc.2). Ha pHcyHKe 3' npHBe~e


H~ KpHBHe, HnnrocTpHpyro~He CKOpOCTb CXO~HMOCTH HTepaL~QHH~ npo~eccoB
 

(22)-(23) H (21). , \
 

}l 

~ t 
~ .
.1
,"

KOJIHtieCTBO 
HTepalJ,Htí 

CF TIME 
HTepaUHoHHoro 
npouecca (21) ~ 

c 

CF TIME
HTepaqHoHHoro npouecca

(22)-(23), 
c 

5 53.041 

10 105.304 108.040 

15 157.505 162.280 

20 209.725 217.401 

OCHOBHoe ~OCTOHHCTBO npe~o*eHHoro anropHTMa COCTOHT B TOM, 
~TO OH n03BonHeT HatíTH pa3YMH~~ KpHTepHM B~o~a H3 HTepauHOHHoro 
npouecca (21), ~TO c~ecTBeHHo cOKp~aeT B~HcnHrenbHHe saTpaTH Ha 
pemeHHe HenHHe~HO~ ~HcKpeTHsoBaHHotí CHCTel~ ypaaHeHHtí B cnyqae 60flb
mHX SHatieHHM MarHHTHotí rrpoHHuaeMocTH jU . 
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PHc.2. MarHHT CHHxpo~a30TpoHa c ~eppoMarHHTH~ illHMMaMH. 



AKilllillH rr.r., lKHnKoa E.rr., Kpaauoa B . .IJ.. 

06 O)lHOM yCTOH<JilBOM a.rrrop!lTMe pellieHlrn 
I!HTerpa.ribHb!X ypaBHeHilH MarH!lTOCTaT!lKil 

Pll-86-718 

J1ccJie)lyiOTCfl BOnpOCbl, B03HilKa!OI..Uile npll peWeHilll llHTerpa.rrbHb!X 
ypaaHeH!lH MarHilTOCTaTilKil B CJiyqae 6oJibllilfX 3Ha'!eH!lH MarHilTHOH 
npOHilUaeMOCTl!. .IJ.oKa3aHa TeopeMa 0 cyi..UeCTBOBaHilll y JlllCKpeT!l31lpO
BaHHOrO onepaTopa C06CTBeHHblX BeKTOpOB C HyJieBblM C06CTBeHHb!M 
3Ha<JeH!leM ll HaiineH cnoco6 HX nocTpoeHHH B )lByMepHOM cnyqae. flpeg
JIO)f(eH MOAHcPIIUilpOBaHHh!H I!TepaUI!OHHb!H npouecc peweHI!fl ClfCTeMbl 
)J.l!CKpeT!l30BaHHblX ypaBHeHHH. flpHBO)J.f!TCH pe3yJibTaTbl TeCTOBblX paC<Je
TOB. Anropi!TM MO)f(eT 6hiTb peKOMeH)lOBaH )J.Jlfl llillpOKOrO KJiacca JlBY
MepHblX 3a)la<J MarHIITOCTaTI!Klf. 

Pa6oTa BhinOIIHeHa B ITa6opaTopuH Bhi<JHCmneJibHoii TeXHI!Kil H 
aBTOMannauuu O~UIH. 

Coo6weHKe 06benHHeHHoro HHcrnryra llnepH&rx ~tccnenosaHKii . .Uy6Ha I986 

flepeBOA aBTOpOB 

Akishin P.G., Zhidkov E.P .. Kravtsov V.D. 

About One Stable Algorithm for Solution 
of Integral Magnetostatical Equations 

Pll-86-718 

Some problems arising at the solution of the integral magnetostatical 
equations in the case ot great value of permeability are investigated. The 
theorem about the existence of the eigenvectors of the discretizated ope
rator with the zero eigenvalue is proved, and the method of their const
ruction is found in two dimensions. The modified iterative process of the 
solution of the system of the discretizated equations is proposed. The 
results of test calculations are discussed. The algorithm could be recom
mended for a wide class of the two-dimensional magnetostatical problems. 

The investigation has been performed at the Laboratory of Compu
ting Techniques and Automation, JINR. 
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