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Ilpn p8I1I8HI1I1 xpaesux 3a,IJ;a4 MarHI1TOCTa'rl1lU1 B H80rpaHl148HHOH 

,IJ;BYX - I1JU1 Tp8XM8pHOH 06JIaCTI1 MorYT 6bITb nOCTp08HbI 3KQHOMl14HbI8 KOM

611Hl1pOBaHHbI8 aJIrOpl1TMbI, e048TaID~118 ,IJ;11~8p8HWl1aJIbHbI8 ypaBH8Hl1H ,IJ;JIH 

B8KTopHoro JII160 CKaJIHpHOrO nOT8HWl1aJIa 11 rpaHl14HbI8 I1HT8rpaJIbHbI8 

ypaBH8HH-H (rI1Y) [I, 2J. PaCCMOTpl1M sonpocu 06oCHOBaHl1H KOM6I1Hl1pO

BaHHbIX M8TO,IJ;OB B H8JIl1H8tiHbIX 3a,IJ;a4ax MarHI1TOCTaTI1KI1 [3j 68a np8,IJ;Ba

Pl1T8JIbHOH ,IJ;I1CKp8TI13aWI1M ypaBH8HI1K. OCHOBH08 BHl1MaHl18 Y,IJ;8JI8HO npocT

paHCTB8HHbIM 3a,IJ;a4aM.C Hcnonb30BaHHeM aHanora onepaTopa DyaHKape-CTeK
/ 4 

nOBa , 5/.unH cnyt:laH HeOrpaHHtieHH'oH oÕJIacn/ 3/ YCTFl.HOBneHO CY!JleCTBO

BaHI18.11 8,IJ;I1HC'I'B8HHOCTb o606U18HHoro p8I1I8HI1R (B npocTpaHcTBax' Co6o

JI8Ba) Kpa8Boti 3a,IJ;a411 B KOM6l1Hl1pOBaHHoti nocTaHoBK8: ~aJI88 npI1BO,IJ;I1M 

YCJIOBI1H CXO,IJ;I1MOCTI1 I1T8paWl10HHbIX npoW8ccOB M8TO,IJ;a ,IJ;8KOMn03I1WI1I1 H8

OrpaHl148HHoti 06JIaCTl1 c on8paTopoM n8p8XO,IJ;8. Tl1na npocToi1 I1T8paWl1l1 

11 M8TO,IJ;a HbIDToHa. MQrYT 6bITb I1CnOJIb30BaHbI TaK~8 M8TO,IJ;bI, OCHOBaHHH8 

Ha Ml1HI1Ma~113aWI1I1 ~YHKWI10HaJIa. 

B 3aKJIID48Hl18 npI1BO,IJ;I1M OCHOBHbI8' xapaKT8pl1CTl1Kl1 06cy~a8Moro aJI

rOpl1TMa npl1 p8I1I8HI1I1 H8JIl1H8HHOti npocTpaHcTB8HHoti Kpa8Boti 3a,IJ;a411. 

BbI4l1CJI8Hl1H npOBOAHJII1Cb c nOMOU1bID MO,IJ;YJIbHOrO KOMnneKca / 3/ , np8,IJ;Ha3

Ha48HHoro ,IJ;JIJI pacuera npocTpa,HCTB8HHbIX 3a,IJ;aLi MarHI1TOCTp.TI1KI1 KOM

6l1Hl1pOBaHHbIM M8TO,IJ;OM (c I1CnOJIb30BaHl18M CKaJIJIpHOrO nOT8HWl1aJIa) Ha 

nOCJI8,IJ;OBaT8JIbHOCTI1 crYU1aIDll~xcH C8TOK. 

8biltãh 11~~ib.in-RHCltT'T I 
U~~~HWX ~CC~~iOBaU31
 

6HE~n""C:-EHA
 
"0- .,ft ••• ,__...-.-----



lo 0606~eHHaH ~opMynMpoBKa KpaeBoM 3agatIM B KOM6MHMpO

BaHHoM nOCTaHOBKe 

DYCTb ,Jl~ cR3
- OrpaHMtIeHHaH oõnacrt. c nMnlllML\eBOM rpaHVl.L\e:f:1 

ri (COOTBBTcTByeT HenMHet1HoM cpene ) , a Jl"2 .:> 114 - ncnoaoi-aeens-

HaR OrpaHMtIeHHaH'o6naCTb c rna,IJ,KOM rpaHML\etií r2 0 'l'or,IJ,a cTaL\MOHapHoe 

ypaBHeHMe MaKCBenna c McnOflb30BaHMeM ,IJ,BYX CKaJIHpHHX nOTeHL\ManOB 

CBOAMTCH K KpaeBoM 3a,IJ,atIe BM,IJ,a (c HenOKanbHHM KpaeBbw ycnoBMeM B 

oõnacrn Jl,2.. [3 J) À d ' ' 
Eu.:=: ,- 2- dX.., CI-f-' ( )( I w) -= O )
 
~ -l--={ x1..
 

.u GD(E1.f)or -= f/wc1 M	 (r. I) 
:1..- 2,- 

c eCTeCTBeHHOM o6naCTbID onpe,IJ,eneHMH M(Elf) =C (fl.~)LJ C (12;." 121) I 
M 06naCTbID onpe,IJ,eneHMR 

- -dU]
D(E ) : ...u. J A.J E' M(E'lf) , L-ú Jr., =0 ) Lol"l r~ :: 1.f(x) }

Lt { 
AOu' ,.,cxG1 ,u -+ I~~ -; f(X} , X ~ (~ (u.,~o)::"O YO(1.2) 

3,rr,eCb qJYHKL\MM etC X,úJl, ,.i =D, óJ=('d"1J.' 1.3) onp8,rr,8JI8HbI paBeHCT-

BOM 

' .1~'} X E .12:l- "J1.,! ::: 110 ) 

O·(X' úJ){
L ' - ft Cx,I~I)'Y~ I X'f"J'l1} (1.3) 

r'ne J"/I = (t, /l.(c:J..)~ tIMCna ex, ,,6~ O, 3HaK C· ] onpenenner CKa
(J (,.-:,f (/ 

tIOK COOTB8TcTBYIDll\eM ~YHKL\MM Ha rpannue rA ' Gol - CMMM8TpMtI8CKMM l1 

nonO~TenbHO onpe,IJ,eneHHbIM B L~(r2) onepaTop; 1f(X)'~(X) - 3a,IJ,aH

HbI8 qJYHKL\MM, CBoMcTBa KOTOpbIX 3aBMCRT OT TVl.na 3a,rr,atIVl.. 3a,IJ,atIe Mar~ 

HMTOCTaTMKVl. cooreercrnyer cny'tIaM ex = /> = ~ ,r = O, 

G r ' (E + K) t	 (1.4 )
1 

2 

rno 11HT8rpaJIbHble oneparopu K V! L onpenenenu paB8HCTBaMVl.
 

" 5' 6r1 ~ À.PM )ll1. p ) .. (P)du;:
K -- '2).k . P 
jJr - ;'11	 :_ ~.JLt-1 e I
 

t.t,
 

- .t,. (t Jt. M '" ~- A'1J (P}d 5";p- )L.f\l" -..2n ). r	 
<1.q)ri. 

a IJuMP~ - 8BKnL1,[J;GJBa aopaa B8KTopa /l.Mv ' COe,IJ,11HHIDll\8ro TOtIKVi 

M" fi E r Z ' Rlp - netcrop BHJ['Tp8HHeM H0pMaJIM B TOtI~e P, E - TOlK,IJ;8CT

B8HHHH on8paTop. 0603HatIaeM"tIep83 9~ TInOTHOCTb nOTeHL\L1ana Po6eHa:*	 j' 
K~=~. I 

() - '1.2. 
3a,IJ,atIe- H'eHMaHH cooTBerp.cTBYIDT' ex = o, J3 = f,. f E ~-,3 <fZro 
IJYCTh V - nexoropce peçnexcaenoe õaaaxoso npcc rpaac r ao , y

conpaxeauoc K H8MY, nflMtI8M Vc l-{ uenpepsrano Vf nnOTHO BnOJK8HO B 

nexoropoe rMJlb6epTOBD npocrpaacrno H yt D fE~}C V , 'R -<E/ } C H:~ Y
f 

6aHaXOBQ opocTpaHcTBoo TIoeTPQVl.M 8Hepr8TViQeCKOe paclll~peHMe one~aTo

pa E'ttt no qJOPMYJ1E7 

Jt
A = T Jt A T , A E' 'V,-'> V ),	 (1 • fi]o 

r~e T t (V-,> Y} - HenpepbIBHbtH m1iJeaHbIM oneparop , TaKoM qTO lJ T .u. lly 
= IfM ~~, , A'JE <Y-o:.. n. - HenVfifeífHbIM oneparop , T,lf-E? ''('"--'V If 

) o 

):(nH aror-o I1GnOJIb3yeM npOCTpaHCTBO L.l (111 co CKanHpm;IM 'npOI13'Be~e

Hl4'eM (~ , ll1' 1 =kaiV"d.D... , npOCTpaRC'I'BO C060JIeBa v: (f2.) c 

H-OpMOti 

lI.tdf.! :::. J( !QJuJ.d.u/2. + f,Ld2)d J2w I (Jl): (J . 
ei: (L. 7) 

o i-
M" era nO~I1pOCTpaHcTBoW:;1. (111. Onpe,IJ,eJ!.MM TaKJK8 npóc rpancmo 

I- ,fV!;, ~o (fl ),cWi., ei2. 1 qjYHKL\MM, cnert To.-u. K0-f'0PbIX OpTOrOH'aneH Cfv 
Ha r =d-.fl , 'I' oe o (Jc.).[, ~o r = O. Hcnonh3yeM:, TaKJKe npCCTpaHC'TBa.
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C060JIeBa nOp.FI,IJ,Ka fr2: ~ 'l(f2 ) M eonpaxenuoe K HeM~ rrpocrpaaar
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-1/:1... 1;1. H' 
BO VV~ (r2) ={.VV~ (r2) ) . AHanOrHqHO onpe~enflBM n~~npOCTpaHCTBO 

~,t: (r;z) =:: X C wi'-t {r2) q>YHK~Hi1, opTOrOH8JIhHbIX C;o na r.3; ç.a ,io)= 

= O. B cnny TOrO, qTO (~o, i ) f: 8, MO.lK.HO CqHTaTh, qTOVil'~(-r2) -= 
. Ih. ft W-l/.i . u(VV, (r2) ) C ~ (r2) eCTh no~npocTpaHcTBo ~YHK~HH, opTorOHanh

"'-/9· .~ 
HbIX eW1HH~e: (4,.1) = D. GTHOIIIeHHe ~BoHcTBeHHOCTJ1 Me.JK~Y V H V 

060.3Ha4aeM uepea <- l -'>, Onpe~enHM raicsa oneparop cnena :to,?" 

~~. <'1l) -"'>~,~ (r2 ) , flBnfllOI.qHHcfl cy*eHHeM oneparopa jo, na X, 

KüTOphH1: aanaerca nHHeHHhIM HerrpepbIBHb1M orteparopon [71 . 

nYCTh JIHHeHHbIH onepar op G~ ~;;e()(-'>X~) H' eCTh caxoconpa

.JKeHHhIM H nO~O~TenhHO onpe~eneHHhIH 

<G~ M, ).J.. > ? mr;f /I Mil; ) V-ú.G X') ;Y11G( :> O (L 8) 

Onpe~enHM cne~YIOI.qHe npOCTpaHCTBa ~ onepaTophI
 

H = L.1(Jl.2); V ={M /ÁAE' ~'~oI(J2.2.)};
 
J.	 (f I {2' r _2 ) - I~V \v.J V.1 (

I/~.dl -:: .n 'fW-dJ../. ê.JX-r.AMQcr- ;..u =~11u~i Y=L:2,t:.a)xw2 ,jo ~)l

~ ,(3 ) ( 1. J(. . .L fÔ14 ;) (.f dlJ j . 
Y -:. L.i i ,J2.2) l( X ) T: M-~ ~"JX:' ~J )ro/~oU I 

(L g) 

AoK: f~lqt -') tOi(X'J'),02J)<'~)/aJ(XI'J)'<;d}-~ jq'<SX) 

rne nHHeJllHhIH ~Y..HK4HOHan B<~' v: eCTh nportonxeuae , COrJIaCHO reopexe 

Xaaa - Banaxa, na nce U2 (122) nHHeHHorD nenpepusnor-o q>YHK~HOHana ~ ., 

~	 (T~) ~ ~ Lf «';)if'õ R(slas I V~ ç v, 
(1.10)

fi 
KOTOphIH,B CBOIO 04epe~hlonpe~eneH Ha MHOJIteCTBe 3HaqeHHJIl onepaTopa

-PL 
T ~nfl BCflKOH ~YHK~HH 2f E ~ (ri) .
 

JIeMMa I Dl ITyeTh (Çi e ~(X~ x*) yrtonneraopaer ycnOBHI6 (8). 'I'or-na
 

onepaTOphI lo{ npocrpaacnsa ug) aanaor 3HepreT1iqeCKOe pacnapeune
 

AK = T-* AOKT oneparopa {1 ), (2), (3).
 

HanOMHHM, qTO onepaTopHoe ypaBHeHHe 
~ 

« u: ='0, .,.,uçV ) (LII) 

4 

Ha3hIBaeTCfl ~YHR~HoHanhHO-aHaJIHTH4eCHoM (~nH o6u6I.qeHHoH) ~OPMYJI~POB

KOH KpaeBDH 3a~aTJH ( I}, (2), ecna A flBnfleTCH 3.f1eprBTviQeCK1iM pacIIIH:'" 

peHH8M oneparopa E !..f--

ITYCTh ~nfl npocrcru 1'( x, ~ ) ~ C (.D.4 ) X' C [O, 0<)) H BblTIOn

HeHhI KaKHe-nH60 H3 .CBOHCTB (npa x: t fl 1 ; -t, .!l.- E' [o I úO)): 

p	 ()( f t )~ »n., » O r . 
(LI2}

ft Cx(t )t - ? (-K, Ic-)fi- ~!YJl (t -A..) I l ~~~ ;m ~() I .I 

(L 13) 
I}J (Xf tJ i - fJ- (~,lt)!l1 ? M J t -..\./ ~ {L I'H 
J .ã: fi (X.f é) t 1 ~ ri } -V t e [O , OQ ) {LI5) 

ll3 pe3YflóT3TOB16/0 'pa3peIIIHMocTH HenHHeHHMX orrepaTopHhIx ypaBHe

HHH Cne;l3;yeT 

TeopeMa I. ftYCTh onepacop G~-E;;e ()(-~;(), CHMMeTpHqeH H nonoza

TenhHO onpenenen, a ~YHI<wúr fA- (X I r ) ynoanenaoprrer YCJIOBHflM (12) 

(14). Top~a onepaTDp AK pa~HanhHo HenpephIBeH, KD3p~HTHB~H H CTpO

ro MOHOTOHeH, H 3Ha~mT CYI.qeC'rB"yeT e,I:\l1HC'I'BeHHàe o606I.qeHHDepeIIIeHPl:e 

~ tE V ypaaaeana (11). 

3~Me4aHMe I. AHanorH~Haff TeopeMa cnpaBe~HBa ~nfl 3a~aqH (I), (2) 

c YCJIOBHflMH ,nHpmwe HnH HeHMaHa .aa r::; [ =J . 
.IJ:anee YCTalfoBHM. qrrb oneparop G, = Cf (E 4 K) Y~Q.BneTBOpfleT 

Tpe60BaHHflM TeOpeMhI I H paCCMOTpHM HTépa~~OHHMe npo~eCChI pemeHHfl 

ypaBHeHHR (11) c HCrrOJIh~OBaH1ieM orrepaTopoB ITyaHHape - CTeKnOBa. 

2.	 Oneparopu IIyaHl<<1pe - CTeKnOBa H ypasnenaa MeT:o~a 

pa3~e~eHMfl 06JIaCTH 

PaCCMOT~HM KpaeBYIO 3a~aqy HeMMaHa ARfl ypaBHe~Hfl (I) B o606I.qeH
~ . I

HOH ~opMynJ.1pOBKe: HaHTH ~YHK~HIO P -E \Xi:, Q. (j}.l) , y,IJ;OBneTBopfllBIl.\YIO
I	 ~I~V 

Wlfl nI06hIx "l e lX{70 {J2} HHTerpanhHONIy To~ecTBY 
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3· d '( JKeHb( 17/ 
( LQit'(, t.J1J3t cf.a2 - } 4 (u?d-s ::: <a I r.; r) '> 
) " -e .I' ..... r. ,tf o,~" c l ( 2 •I) 

.JC.l 1- , l/f/. (i1 ) L (;/) I-'Y1'- &:2.( '7 ) 

r ~e gê X * , tPYHKl.\L111 Q( ( )( ) ur) onpeneneua B (I ..~) , ar =~d A ~ f.l. C ',2 '.1. C vvj, i. 
(2.5} 

COrJIacHO 3aMe4aHl1ID I ç~~ecTByeT e~HHcTBeHHoe 0606~eHHoe perne np~4eM nepBoe BJIOJKeH~e KOMnaKTHO, TO 113 TeopeMbI 2 CJIe.n;yIDT YTBepJK

Hl1e ypasneana (2. I}, ,IJ;JHt xoropor-o o.n;H03Ha4H~Y onpcncnen CJIe.n; ~tff"U 

e X . AHaJIOnFIHo/ 5 , 3/ onperienaeu ~eJII1Hei1HbIM eneparop SE (X~), 

con.oCT'aBJIRIDIllI1H tPYHKl.\I1Vf 8t;:; X·~ 3JI.eMeHT !O'CJoll~X' THk,'-lTO cnpasenna

Bo.paBeHCTBO 

-rf• I 

~ I 

l 
.n;eHMh 

SÓ E' ~(Xlf-_")X}J . 

(5~'u, 1Y) -= ( ÁÁ) 56 r) ) ti~I 1T~ L.2 (~ ) J 

(2.6-]' 

(2.7) 

·<S(~) L? '> :: <ifo'lc 1;1'I 7 :> 11'76' X~ ~ (2.2J 5.6 

.z<5ô,M,.M. >~ #1l.ó J1.1.J.,.·llx.. } ;m1J.. ). o r 

- snonue nenpepuseu, KaH oneparop , .n;eHCTBYIDlL\I1ti. B 

(2.8) 

Lz ( r 2 ) . (2,9)-

OnepaTOp ~ Ha3bIBaeM HeJI~HBHHbIM onepaTopOM rryaHKape - CTeKJIOBa, Vf3BeCTHO: 4TO Só. I1MeeT npenc rannenae [ 81 
no aHaJIOrJ-}l1 c JII1HeHHi;>IM CJIY4aeM-, KOTOpbIM nonpcõuo 113Y48H B/ 4,~ 81 

TeopeMa 2. [.3J rrpM BbITIOJIHeHl111 YCJIOBl1M '( 1.13"), (I. 14') onepar op S Só ~ (E - 1< ) _,fL t A <; L,2, (G'> r (.u) I } = O) 
(2.10) 

CI1,JI-hHO MOHOTOlteH., nenpepuaea 11 06JIa.n;aeT 06paTHbIM ,s-,, KOTOpbIM flB nRl14eM' r eCJIl1 Co J () . = O. TO (~PI, [/ó.) = O. B CBOIO ouepentç one

JIRe.TeR JIl1fIllil1l.\-H8I1pepbIBHbIM 

BbInOJI-HeHI111 YC~OB~R (1.15-) 

14 CV1-JIhHO 

onepar op 

MOHOTOHHbIM,.. S-I{; eX---"X}. Ilpn 

s:' .n;11~epeHl.\l1pyeM no I'aro , 11 

parep SÃ' na csoea 06JIaCTl1 

npe.n;CTaBJIeH~e 

onpenexeuaa D (S~~) C L 2 ( r 2) ~MeeT 

CnpaBe,L(AI1Ba o~eHKa 

; . I 2.<(S-IJ(1l'~.u, h) S- M~ If M /IX . 
. ~ 

ECJII1 npn YCJIOBMRX (L 13), (1..1 4) tf>.Y HKl.\I1R t -~8t fl (x I t 

Jl ~ _4 
npepbIB,Ha nO'-lTI1 npn scex X C í, TO onepar op ,.... = ( S 

(2.3) 

) t He-
I

). nOJIOJKVl

(2.II~
( .u r ~o ) -:: O _s;.J ~ [-'(E - f<) ) 

Onpe~eJI~M B npOCTpaHCTBe )(* HOBoe CKaJIRpHOe np0I13Be.n;eH~e 

('ú,c-)Á.-=(S,t/-<,tt>-> ) '-\lU,V'E X"'} 
xoropoe onpenenner 3KBl1BaJIeRTHYro HOPMY l/{1/1k = Cu),.u lA- B -npoerpaacr

TeJIhHO orrpe.n;eJIeH se 
,tl

X . AHaJIOrI14HCJ, CKaJIRpHOe npoaaaeneane 

11 

< 'R (-V) -U ~ M "> ~ Mo 

CI1MMeTpI14eH: <Rlllr).-\}r?·'> z: 

JI.oU rt; 
<-'V.",}t(v) i > l -t''V,"7 f' X . 

(2.4 ) 
(M I ~ ) ~ 4 = <5~ A.u IN''> 1 ti ),l I V.€:· 

nOpO}K,L(aeT HOPMY I/U.:/l
Ô 
l : 3KBV1-BaJleHTHYID nopve X . 

]eMMa 2. [~l ECJI~ B npocrpancrnax X ~ X'" onpenenart, 

X 

HOpMbI 11· 1It),' ~ 
3aMe4aH11e 2. M3 nOTeHl.\l1aJIhHOCTL1 

,s-t TaKJKe nOTeHL\l1aJIeH.. 

onepaTopa A CJIe.n;yeT, 4TO onepaTop 1/ . 116 COOT'BeTCTBeHHO, 

PYID~M oT06pa~eHl1eM. 

'1'0 oneparop S~I : A~'" X-If- RBJIReeTcR.n;yaJIV!311

nYCTh Só eCTh JII1HeI1HbIi1 oneparop llyaHK~pe - CTeKJIOBa ,IJ,JIR sana

4Ji1 (L. I), (I. 2},.. eCJII1 nOJt()}Kl1Th E"lf -= -Ô., Lf= O, rA8! ..6. ~ onepar op 

]artJIaca B 06JIaCTl1 .~. ilOCKüJIhKY CJIe.n;yID~e rrpocTpaHcTBa n~OTHQ BJIO

~í 
t) 

PaCCMQTp'I1M KJIaCC oneparopoa G =G~J (G
t 

JIOB~~ (1.2», y.n;oBJIeTBOpRID~~X CBo~cTBaM 

]) (G--.f) -=]) 0-.- '(E  K r) J " 

- k\:CnOJIb3ye.TCR B YC'

(2.12) 

6 7 



.... 

11 
h
11, 
I' 
< I 

C-f - -cHMM8TpHlmbIH I1 rrOJIOJlillT8JIhHO Orrp8,n;8JI8HHbIH B L:t {f2) (2.'13) 

(2,. 14) (GÚ
1 
go) -= C }Yv- E'L.2. (r~ ) ~ (-fi', I) -= -O ; (G-t, -O -= O J 11.a E' Y , 

q, 
-, 

li 

p811I8HHIO ypaBH8HHH (2.15) co CKOpOCTblO 

. 11 -11 L.. [I<. Coso,) ]')'\'·/1 A'M 11 
1/ M", - Lir /1)( = 1 _ 1< ('"') 'fi o xlf ) 

rne J =G-1 
, I{(~) = ~ 1 - 2m4> ~ + M~ -r') i/2 < 1 

3aM8qaHH8 3. AHaJIOrHqHbIH P83YJIbTaT HM88T M8CTD 111 npn 
'-1 

J = 5tl . 

JI8MMa 3.L3]On8paT0p G =,(E + H:r1L , orrp8,n;8JI8HHb1H na L.l (f2 ) , ynoa ,.II On8paTop rr8pexo,n;a M8T0,n;a {2.16) HM88T B~,n; 

JI8TBOpH8T cBoficrBaM (2.12) - .(2.14) . 

JI8MMa 4.[.3J nYCTh oneparop G y;nOBJI8TBOpH8'I' YCJIOBHHM (2.12) - (2.14). 
;!. 
I ,uA7+1-=l4>J..IIYl = ( ( I- q; JE - OC G S - ' ) 11/Y.1 I "u/Y1EX (2.17) 

:L
'I'or'rta nopaa [t'lJib =<G17, ,V',>, N' E 

X·~ 
3KBHBaJI8HTHa aopae npoc rpanc'r 

! 

-I 3aM8qaHH8 4. ITocKOJIbKY oneparop S - f 
nOT8H~Harr8H, a 

• oneparop r-f'='" -

na X*', a nopxa 
:LJIMII&-4 . _-/

=<G"ujM.>, 
. 

»u E X 3KBHBaJIBHTHaHQpM8 X. I 
" 

CHMM8TPHQ8H ~ 'nOJIO~T8JIbHO onp8,n;8JI8H, TO AJIH p811I8HMH ypaBHBHHH 

Oneparop J = G.1 ~ X-'l>X.l\ HBJIH8TCH gya.rrH3HpYIOl$1M oT06paJK8Hl18M t 
d (2.15j rrpHM8HHMbI TaKJK8 rpa,n;H8BTHb18 M8TO,n;bl (uanpnvep , M8TO,n; HaHCKO

~ I 

3THX rrpOCTpaHCTB. 
Ir peHllI8ro cnyc~a H COnpHJK8HHbIX rpa,n;H8HTOB). 

IT0JIRPaH ,n;aJIee {; =(E + K)-~t , qTO COOTB8TCTBY8~ 3a~aqaM Mar

HHTOCTaTHKH, nOJIyqa8M, ~TO ~YHK~HOHaJIbHO-aHaJIHT~q8C~aH ~OPMYJIHPOB

xa (L ir: KOM6HHMpoBaH~oH CHCT8Mbl "3KBHBaJI8HTHá[3 J oneparopnovy 

I 
I· 

d
I:. ~ 

PaCCMo~pHM Henp8pbIBHbIH aHaJIOr M8To,n;a Hb~TOHa. 

T80p8Ma 4 [3), ITYCTb B YCJIOBHHX T80p8Mbl 2 ~YHI\~HH t -'">o!tjA(X,.f::) t 

;n;H<WJ8p8H~~pY8Ma no t npn rrOQTH BC8X XG ~r]f H t E to, 00). Tor,n;a 

ypaBH8HHlO B npOCTpaHGTB8 X ci npO~8CC 

; , 
,;h't'}J,.. = 5-1 

)Ar 
G.... ,

-+ M r -::: O ~~ (; X > (2.15) I d-Lld~ ~ -4>~Ú('l:)r(cP(.td't») .v (O) -= Mo {2.18) 

r)3;8 )11' = ~I~~ -li.. , .ÁÁ - pellI8HH8 3a,n;aqH (I. l L) . CXO,n;HTCH K 8,n;HHCTB8HHOMY p811IBHHIO ypaBH8HHH (2.15) OT npOH3BOJIbHOrO 

~aK KaK orr8paTop~ CllJI~HO MOHOTOH8H H JIHTIllIHW-H8np8pbIBeH B X TO, 'HaQaJIbHOrO TIpH6JIHJK8HHH. 

cornacao [.6 J , 'ypaBH8HH8 ep.u =J HM88T 8,n;HHCTB8HH08 p811I8HM8.A..ie X 3aM8QaHH8 5. ECJIH ,n;HCKp8TH30BaHHbI8 ypaBH8HHH c ,n;ocTaTOQHOH TOtI

npa ti1 E X-: HOCTblO coxpaHHIOT .COOTB8TCTBYlQmH8 CBOHCTBa orr8paTopOB S~ H G~ , ~O 

IlYCTb m4» OH Mep nOCTOHHHaH CY1JIbHOH MOHOTOHHOCTH H KOHCTaHTd K TaKHM KOH8QHOM€PHbIM CHCT8MaM rrpHM8HHMbl 06CYJK,IJ;a8MbI8 3,n;8Ch aJIro

JIHn~ija onepaTopa ~ H3 (2.15). ~H p811I8HHH ypaBH€HHH (2.1&) pac pHTMbI. CKbpOCTb CXO~MOCTH UT8pa~HH H8 3aBHCHT OT llIara ,n;HCKp8TH3a

CMOTp~M M8TO~ npocToH HT8pa~HH ~HH~ 

'r 3aMeQaHH8 6. rrpHBe~eHHbI8 3,n;8Cb P83YJIbTaTbI H8nocp8,n;cTB8HHO n8p8

J c~m-+~"- 'u'YI- ) ~ - cP .~"" hl -= 0,1/ 1.} -" I HOCHTCH na CJIYQaH ,n;ByM8pHbIX qa)J;aQ .MarHWrOCTaTl-1KH nnrr:(X ..~ )_"( HJIH 

(2.1'6) .1 (k, J!) - r80M8T,pHH. 

YCTa~oBneHHMe C~oHcTBa onepaTopa ~ rr03BOJIHlOT npaM8HHTb P83YJIbTaT 

H3 Lpl : 
:ltfrl~ 

CXO,$1'I'CH ,~p~ ~f (O, Mf) K 8~HCTB8HHOMY 

8 

T80p8Ma 3. M8'I'0,n; (2,.16) 
t 
'I 9 

TIOCTp08HHbI8 .aJIrOpHTMbI p8aJIH30BaHbI B BH~8 MO,n;YJIbHOrO KOMTIJI8KCa 

[2, 3] , rrp8,n;Ha3HaQ8HHOrO ,n;JIH p811I8HHH npoc~paHcTB8HHbIX 3a,n;aQ MarHH

Toc~aTHRH B H80rpaHHQ8HHOH 06JIaC~H HabcHOB8 CKaJIHpHOrO nOT8H~HaJIa. 

;1
 

,;
.: 



...
 

B pa60'I'aÀ r~,~:ü rrpI1BO,IlRTCR TaKJK8 npnxepu Gl1CJI8HHbIX paCQ8TOB. 8bl

-'L	 .tU1CJTêHH8.	 8" M8HTa fH1,IJ;a Gtl":::: (E- + KJ 1r QC~8CTB.1JR8TCH C nOMO!I1EIO 

SiWHOMM1UlbIX aJIrOpI1TMOB p8rn8.HMJI I1HT8Fparrbl1bIX ypaBHeHI1i1 TeOp1111 nOTeH

~HaJIa Ha nOBepXHOCTM napannanenanena (06JIaCTb .1l2. ) . 
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fperyw M. H ~p. Pll-87-556 
KOM(5HHHpoBaHHbIe BJIrOpHTMbI B aanaxax 
MarHHTOCTaTHKH 

PaCCMOTpeHbI tlHcneHHble BJIrOpHTMb~ ,I+7UI p;BYMepHbIX H npOCT
paHCTBeHHbIX 3a~atl MarHHTOCTaTHKH B HeOrpaHHtleHHO~ o~naCTH, 

oCHOBaHHbIe na KOM(5HHHpoBaHHH xe-rona rpaHHtlHblX HHTerp8J1bHbIK 
ypaBHeHH~ c CeTOtlHblMH MeTo~aMH. npHBOp;JlTCJI pe9ynbTaTbI no 
CXOP;HMOCTH HTepatlHOnHbIX npoueccon peWeHHJI B09HHKaJOIJ.tHK xpae 
Bbm 9a~aq B HenHHe~HOM cnyqae, a TaK~e ycnoBHJI HK 0~H09Hatl+ 

no~ pa9pewHMOCTH. PaCCMOTpeHbJ 3KOHOMHtlHble HTepatlHOHHble 
rrpoueccu peWeHHJI rpllllHtllIblX aur-erpsnsuux ypaBHeHHn na cne
tlHanbHbm. nOBepXHOCTRX H anropHTMhI HK Hcnonb30BanHJI. 

Paõo-ra asnrormeaa B Jlaõopa'ropaa BbItlHCnHTenbnott TeXHHKH 
H aBTOMaTH3atlHH -OHHH. 

npenpmlT 061Je.o.HHellH"oro HHCTmYTa lt.o.epHblX Hccne.o.OBaHHA. Jly6HB1987 

nepeBO~ aBTopUB 

Greguà' M. et 
Combined 
Problems 

Alg
aI. 

in Magnetostaticorithms 
Pl1-87-556 

Numerical algorithms for.solving two- and three-dimen
sional problems in magnetostatics for unbounded regions, 
obtained by combining the method of boundary integral 
equations wíth the grid method~, are presented. The re
sulta on convergence of iterational processes for solving 
original boundary problems in nonlinear case and also, for 
the same problems, the conditions for unique Bolvability 
are given. Economical iterative processes to solve the 
boundary integral equations defined on special surfaces 
and .the a gor í thms used arel	 d í.scusaed, 

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