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B AaHHO8 pa6oTe HCcne,D,yeTCR aonpoc c~eCTBOBaHHR pemeHH8 AHCK
peTH3OBaHHIDC 3~aq MarHHTOCTaTHKH. 

PaCCMOTPHM HHTerpanbHYJ:l nOCTaHOBKY 3~aq MarHHTOCTaTHKH. IlyCTb 
G- - O61>eM ll!:eneaa; a (a-,, a~,a.J) - ToqKa Ha6JIJOAeHHR; Mex> -

MarHHTHwi MOMeHT B ToqKe X; fi (ii) - 3HatleHHe nonR OT TOKOB B Toq
Ke Q. 

'vo., = r Ja.1 + JJa.2 + Rfo._.3 

TorAa Mal'HHTHOe none OllliC!IllaeTCSI HHTerpMbHLIM ypaBHeHHeM: 

B (ii) - - Va.. [J ( - - _f_ ] 
)ll/BCiL>I>"' H(a.)-,jii' G- M(x),'ilx(1x-a1))clVx . 

MarHHTHH8 MOMeHT M (x) H HH,IzyRqHR MarHHTHoro nonR 8 (xJ 
HH cne,IzyIO~HM o6paaoM: 

- - (1.. ~{-) 
M(iJ "B Ci> - ,P<l&<i>I • 

(I) 

CBR3a-

(2) 

WyHK~R )Jft), - MarHHTHaR npOHHqaeMOCTb, HenpephlBHaR-IIJYHKqHR, aa
BHC~M OT MO,D,ynR BeKTOpa HH,IzyR~H MarHHTHOro nonR. B AMbHe8meM 

· HaM noTpe6yeTCR cneA~H8 qia.KT: ~yaKqHR }'(~) TaKOBa, tlTO Mar-
HHTHH8 MOMeHT M(x) no MO,D,ynD acerAa MeHbme MaKCHMMbHOro aHa-

t1eHHR Ho 

/H(i)j~Mo (3) 
~R AaHHoro THna ll!:eneaa. 

.nirn Toro, tlT06hl 3HaTb none B npoH3BOnbHO8 TOtlKe, AOCTaToqHo Bhl
qncnHTb none B G- .- Ilo3TOMY ypaBHeHHe paccMaTpHBaeTCR TOnbKO ~R 

a.E.G. 

1. MeTO,Ahl ,AHCKpeTH3atUfH 

C~eCTBYJ)T H8CKOnbKO M8TOAOB AffCKpeTH3a~H ypaBHeHHR (I). 
PaccM?T9HM MeTOA, paspa60TaHHwi H peMH3OBaHHhl8 B BffA8 naKeTa 

nporpBMM a 1 . Paao6beM G- Ha noAMHOll!:eCTBa G-i 
N , 

G-=U G-i.. 
l=-◄ 

Mepa nepecet18HHR 6- i. C (rd paBHi rnv npH L f J° • B Kall!:AOM 6-, 
au6epeM TO'llKY Ha6JI10AeHHR ii;. (a I a KaqecTBe iii. 6epeTCR qeHTp 
Mace G- i. ) • ByAeM cqHTa Tb M ( i) B Kall!:AOM G-i noCTORHHblM H paBHblM 

Mt , cooTBeTCTBeHHo - HH,IzyRqHD MarHHTHoro nonn, paBHYJl B.,= 8(0:i.). 
MarHHTHwi MOMeHT N;, H HH,IzyR~R Bt CBR3aHhl cooTHomeHHeM (2). 

0 tibfC'fHEHHbl.. MtlCJr; TY. 

~E~IX \lCCr.' ;J.i;;\~r.•1~· 

6~6n~OTEKA 



Tor,D.a:· 

it - /{ 
,,u<rn;_r> = 11<a;) + z 

j =i 

Va,. (J - 1 
'IJC ( MJ' 'va.i lx-ii.;_I) d Vx) 

r;.. 
d • 

(4) 

t, =f, ... ,111. 

BapHfiliHeR ,D.aHHoro MeTo,D.a 6y,D.eT aB.MeHa au6opa ToqKH Ha6JID,D.eHHH 

Q. i. B G-i. HHTerpHpoBaHHeM no G-._ • COOTBeTCTBeHHO, ,D.HCKpeTH30BaH-

HM C¥.CTeN.a 6y.IJ;eT OIDICUBaTI,CJI yprui.'Ielill:eM: 

N 

)'(~id) J d Vci. =J H(ci)clVCL + { 'Jdvtt(~~J<i1/la1i~a,)dVx) (5) 
G-. G-. J-1 Gi. &j 

L • 
t, = 1, ... N. 

Cne,eyiol!jeR MO,D.H!pHKBlitfeR MeTo,D.a 6y,D.eT npH6JIIDK8HHe MarHJ1THOro MO

M8HTa Nli) H HH,D.YKQHH Bl~) JIHHeRHLIMH !p'JHKQHHMH B npe,D.eJia.x sJie

MeHTa G i, • )J.nR 3TOrO Heo6xO,D.HMO o6JiaCTb G- npH6JIH3HTb B BH,D.e o6oe,D.H

HeHHH TeTpa3,D.poB s .. 
~ IV 
q= U S.:. 

i.=-1 
TeTpa3,D.Pbl Si y,D.oMeTsopnDT cJie,eyiollµ{M ycJioBHRM: 

· I) Mepa nepeceqeHHR g i. c S ,i paaHa HYJID npH i, t J 
2) BeparnHbt O,D.Horo TeTpa3,D.pa He MoryT 6b!Tb BHyTpeHHHMH TOqKa.MH 

rpaHH HJIH pe6pa ,D.pyroro,TeTpas,D.pa, T.e. ec.nH ,D.Ba TeTpa3,D.pa KacaDTCR, 

TO OHH KaCaDTCR HJIH TOJibKO no QeJIOMy pe6py, HJIH TOJlbKO no Q8JIOR rpa

HH HJIH TOJibKO no 0,D.HOR BepmHHe • 

IIpo6JieMbl,CBH3aHHNe C TaKHM pa3CiHeHHeM o6JiaCTH, paCCMOTpeHN / 2~ 
IlycTb { AK , K = 1, ... , L. } -:. Ha_6op ac~x sep_!IIHJ:! TeTp~3,D.pos 

Si (i=f, ... N). 06oaHaqHM M(A1c:)==fvl1e.; B(Ad-BK. IIycTb 

f1e (i) - qiyHKQHH qiopMH, a,ccoQHHposaHHast c aepmHHoR AK . 
.:fx:G4<!.) = j -f . npH K= e, 

l O npH .:.-f,e. 

lliyHK~HR Sc ( x) Ha K~OM TeTpa3,D.pe eCTb JIHHeRHast tpyHKQHH. 

WcnOJib3YH 3TH 0603HaqeHHH,HMeeM: 

t. 

L ·&_ J J r:.CiL)fJ (ii) clvn. = J H(MJ,c(tJ.) d Vz:c -,. 
J::.~ )l(IBjl) G- G-

(6) 

N 

+J:f~(ii)[~ajd1
1 

{ (Mm-fm(xJ, Va.1~-ii/)dV,c)]dV"-
G-

K" t, ... ,N • 

2 

'. ~~ '1, 
: /! 
\', 

' 

~ 

/') 

IlpHMeHHR tpyHKQHH !pOpMU 6oJiee BUCOKHX nop~KOB,aHaJIOrHtlHO MOlltHO 

BUilHCaTb ,D.HCKpeTH3aQHH annpOKCHMHPYJOlll11X (I) C 6oJiee BUCOKHM nop~KOM 

TQqHQCTH, 

2. CymeCTBOBamte pemeHHR .11,HCKpeTH30BaHHUX aa,naq 

Ilpeo6paayeM cHcTeMy ( 4) cJie,eyiolllml o6paaoM: 

- - - ~ vo:, G' r - 1 ) Bi. = H ca;_> -t- ft.h + !- 4Ji J ( M_;·, Ver, tx-o.r> d V;-
J ~1 G-j ' 

Bne,D.eM o6oattaqeHHH: 

- - - - T N =- ( M 1 , Mz , , , , , MN ) , 
- - - - T B:: ( B1

1 
&2, , .. , BN), 

Fi= ( ii (Q,) ,_H(az), ... 'H(ii.N) l 
Tor,D.a (7) MolltHo aanHcaTb B mme: 

&=R-[A]M, 
r,D.e [ A ] - MaTpHQa paaMepa [ 3N x 3 NJ . 
BeKTop M HemrneRHb1M 06~301,1 aaaHCHT OT B . 

M = H cei ). 
YqHTUBM (3), HMeeM _ _ 

8/.l(B)/{~/Yflo=Co. 
TeopeMa I 
CHCTeMa (4) HMeeT no KpaRtteR Mepe O,D.HO pemeHHe. 

JloKaaaTeJibCTBO 

PaCCMOTpHM onepaTop 

F(&)=-H- LAJMCB). 
0 ~ 3N 

nepaTop I<' HenpepuaeH H OTo6pBlltaeT R - R . 
PaCCMOTpHM map U= {8: BBl~HHl/t-HA1nco}. 

&=1, ... ,N. 

OnepaTop f, ( B > nepeao,D.HT BUilyKJioe !I.HOllteCTBO rJ caMo B ce6n 

FW) C 1f 

(7) 

MttollteCTaoU KoMnaKTHO. 

Mu H8.XO,D.IDICH a ycJIOBH.RlC npHMeHHMOCTH npHHQHna illay,D.epa/3/. One

pa Top F ( B ) m.!eeT Heno,D.BmtHylO ToqKy. CHcTeMa ( 4) HMeeT pemeHHe, H 

TeopeMa ,D.OKaaatta. 

CYllleCTBOBaHHe pemeHHR y CHCTeMl,I (5) ,D.OKaausaeTCR aHaJIOrHqHo, 

,D.OCTaToqHo (5) no~eJIHTb Ha l. cl ~a.• 
~ J .,.. 1 T 

IlyCTb H: ( G- H(a.) -j..,(o.JdVa. 
1 

... 1 G-H(a.)f,Ja.>dVa.). 

3 



TorAa CHCT6My (6) MOJl(HO npeACTaBHTb B BHAe 

rAe [ C] 

MaTpn~a 
[ 3 X 3) 

[C]B=H-[AJM 
' 

n (A] - MaTp~ [ 3L x3L]. 

LC.] cocTOHT ns l, 2 
AHaroHaJibHWC noAMaTpH~ [ C,j] 

(8) 

BffAa 

[CiJJ=(~ ~ ~) ol=f:fi.(a.):fjCii)dVii.. 
Oool.' G 

EcHH Mb! Il0K8llt6M o6paTHMOCTb MaTpHl.u,I [c]' TO AOKasaTeHbCTBO 
CYIIieCTBOBaHHR pemeHHR CHCTeMH (6) 6yA6T aHaJIOrHtlHo AOKasaTeHbCTBY 
T60peMH !, AOCTaTOqHQ (8) yMHOlltHTb Ha [CT1. 

06paTHMOCTb MaTpnr.u,i[C)3KBHB8JI6HTHa TOMy gia.KTY, qTo CHCT6M8. 

[C]X=D , x= cx1, xL, ... , xL/' (9) 
HMeeT TOHbKO HyHeBoe pemeHHe. 

YMHOlltHM (9) CKaJIRpHo Ha x . TorAa: 

([c]x,x)=J{i(1i.1x>Xi., 1jcx>X))clvx = 
G- '-,J=I 

=J /±,s.cx>xi/2

dvx =O. 
G- L=I 

CJr6,110BaTeJII,HO, Il0,1UlliT6rpa.lII,HaJI 4lYHRll,IB TO~eCTBeHHo 1)8.BHa HyJIIO, 

T.e. Xi= 0 ~ =1, ... ,1... 

TeopeMa 2. 

CHCTeMa (6) HM66T noKprutHeR Mepe OAHO pemeHHe. 
06o6iqeHHe Teopew Ha cHyqaR AHCKpeTH3~R. annpoKCHMHpYJ)tqHX 

ypaBHeHHe (I) c 6oHee BNCOKHM nop.lQl.KOM ToqHocTH, He BN3NBaeT saTPYA

Hemtil:. 

ABTOpN 6.n:a.roAapHN C.B.BopO.lltl.(OBY aa IIJIOAOTBOpHUe AHCKyCcmi:. 

:lIRTeOOTypa 
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AKHWHH n.r., IHAKOB E.n, 0 cy~eCTBOBaHHH pewettHH 
AHCKPeTH30BattH~X 3aAa4 MarHHTOCTaTHKH Pll-81-826 

11ccneAyeTCR BOnpoc O CYl!leCTBOBaHHH pewettHH 3aAa4 MarttHTOCTaTHKH, CBOAR
l!IHXCR K HellHHeHH~M HHTerpa/lbH~M ypaatteHHRM, Ha OCHOBe OPHH~Hna mayAepa noKa3a
HO, 4TO B paMKax 3Toro 00AX0Aa AHCKpeTH30BaHH~e 3aAa4H HMe~T peweHHR, 

Pa6oTa Bbln011Hetta B Jla6opaTOpHH B~4HC11HTellbHOH TeXHHl<i:1, H aBTOMaTH3B~HH 
0111111. . 

Coo&&eHHe O6~eAHHeHHoro HHCTHTyTa RAePHWX HCCffeAOIBHHA. 

Akishin P.G., Zhldkov E.P. About the Existence of Solutions 
of the Magnetostatics Discretized Proble~s 

' ' 

,lly6Ha 1981 

Pll-81-826 

The question of existence of·solutions of the magnetostatlcs problems 
reduced to nonlinear integral equations Is studied. Utilizing the Schauder 
principle It is shown that the framework of this approach the discretized 
problems have solutions.' 

The invest igat Ion has been performed at the Laboratory of Comput Ing 
Techniques and Automation, JINR. 
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n_epeeoA O. C. BHHOrpaAOBOH. 


