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HaCTORLlIaR paõor a RBIlReTCR npO.qOIlmeHl-1eM CTaTbl-1 lU. 3.qeCb l-1CnOJlb
3YIOTCR BBeAeHHble B'/LI0603Ha4eHl-1R. 

B §§1 ,2nOCTpOeH aIlrOpl-1TM y4eTd npOCTpaHCTBeHH~X Cl-1MMeTpl-1~ 

BeKTOpa Hel-13BeCTH~X aIlre6pal-14eCKO~ Cl-1CTeM~ /1.2/ l-13 pa60T~/1/ 
C COXp~HeHl-1eM OnTl-1Ml-13l-1pYIOLlIl-1X CBO~CTB pa3Bl-1TOrO B/l/l-1Tepa~l-10H
Horo npo~ecca peWeHl-1R 3TO~ Cl-1CTeMbl. Hanpl-1Mep, npl-1 l-1cnOIlb30Ba
Hl-1l-1 Tpex nIlOCKoCTe~ Cl-1MMeTpl-1l-1 pa3MepHOCTb BeKTopa Hel-13BeCTH~X 

YMeHbWaeTCR 8 8 pa3,a cpeAHee BpeMR Ha B~nOIlHeHl-1e OAHO~ BHeWHe~ 

l-1~epa~l-1l-1 cOKpaLllaeTCR B 6-1'0 pa3 no cpaBHeHl-11O c 06Ll1l-1M CIlY4aeM. 
np06Ile~a saKJl104aeTCR B TOM, 4TO npl-1 eCTeCTBeHHOM CYMMl-1pOBaHl-1l-1 
MaTpl-14H~X 6nOKOB, 8 COOTBeTCTBl-1l-1 c Cl-1MMeTpl-1RMl-1 pefueHl-1R, Hapy
urae r ca 6Il04HO-TenIll-1~eBa CTpYKTypa MaTpl-1~ Kh l-1 Lh • 4TO B CBOIO 
04epeAb He n03BoIlReT AO KOH~a l-1CnOIlb30BaTb YMeHbWeHl-1e pa3Mep
HOCTl-1 3aAa4l-1 npl-1 YMHomeHl-1l-1 3Tl-1X MaTpl-1~ Ha BeKTop. n03TOMY, XOTR 
~opMaIlbHO MaCCl-1B Hel-13BeCTH~X YM~HbwaeTcR B 8 pa3, ~Tepa~l-1l-1 pea
Ill-13YIOTCR Ha nOAnpOCTpaHCTBe ceT04HWX ~YHK~l-1~ HeCKOIlbKO 60Ilbwe~ 

pa3MepHOCH1. 
AIlR 'peWeHl-1R B03Hl-1KaIOLlIe~ Cl-1CTeMbl aIlre6pal-14eCKl-1X ypaBHeHl-1~ 

l-1CnOIlb3yeTcR 6Jl04H~~ MeTOA 3e~aeIlR. nOIlY4eHa o~eHKa CKOpOCTl-1 
CXOAl-1MOCTl-1 l-1Tepa~l-1~ Ha OCHoBe CBo~CTBa CTpororo Aal-1rOHaIlbHoro 
npeo6IlaAâHl-1R MaTpl-1~bl Cl-1CTeM~ /§3/. B §4 npl-1BeAeHbl pe3YIlbTaTbl 
TeCTOBblX paC4eTOB no nporpaMMe BIESM3, peaIll-13YIOLlIe~ npeAIlomeH
Hbl~ aIlrOpl-1TM, a TaKme no nporpaMMe BIEGM3, npeAHa3Ha4eHHO~AJlR 

o6Ll1ero CIlY4aR. AaIlee npeACTaBIleHW AaHHwe o KoMnIleKce nporpaMM 
IDSM3, B KOTOPOM peaIll-130BaH MHoroceT04H~~ l-1Tepa~l-10HH~~ npo~ecc 

pa3AeIleHl-1R 06IlaCTl-1 AIlR Y4eTa KpaeBoro YCIlOBl-1R Ha 6eCKOHe4HOCTl-1 
B npocTpaHcTBeHH~~ 3aAa4ax MarHl-1TOCTaTl-1Kl-1. Ha KamAoM ware BHew
Hl-1X l-1Tepa~l-1~ l-1CnOIlb3yeTcR aIlrOpl-1TM BIESM3. npl-1BOARTCR pe3YIlb
TaT~ paC4eTa MOAeIlbH~X KpaeB~X 3aAa4 B HeOrpaHl-14eHHO~ 06IlaCTl-1. 
B4aCTHOCTl-1, AJlR onpeAeIleHl-1R peWeHl-1R TaKo~ 3aAa4l-1 Ha npRMoyrOJlb
HO~ ceTKe pa3MepHOCTl-1 32x32x32 /c ABO~HO~ T04HOCTblO/ npl-1 3Ha
4eHHl-1 MarHl-1THO~ npOHl-1~aeMOCTl-1 ~ = 10, BHe ceT04HO~ 06IlaCTl-1 Tpe
6yeTcR OKOIlO T = 20 Ml-1H C4eTHoro BpeMeHl-1 3BM EC-l061 npl-1 OTHO
Cl-1TeIlbHO~ T04HOCTl-1 pac4eTa 10-3; 

§1. ~HBAPHAHTH~E nOAnpOCTPAHCTBA MATPHU Kh H Lh 

PaCCMOTp~M l-1Haapl-1aHTHWe nOAnpOCTpaHCTBa MaTpl-1~bl Kh. CYLlleCT
BOaaHl-1e KOTOp~X CBR3aHO c Cl-1MMeTpl-1RMl-1 nosepXHOCTl-1 I . 

nYCTb EX,úl ,Ey,úl , EZ,úl eCTb nOAnpOCTpaHCTBa ceT04HblX 
~YHK~l-1~, onpeAeIleHHWX Ha ceTo4Ho~ 06IlaCTl-1 Ih = lj/kP I /11. Cl-1M

fon,c"u"n":~il RnCTll1'llY, « 
9 Q~~,L~ firClJe.l\OBlu8fj g 
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MeTpl-14HblX (W == + 1) nl-160 aHTI-1CI-1MMeTpl-14HblX (w == - 1) OTHOCI-1TenbHO 

nnocxoc r eã x = O, y = O, z = O COoTBeTCT BeHHO / CM. PI-1C. 1a/ /1/. 

CnpaBeAnl-1Ba 

JleMMa 1. Onepa r opu K h 1-1 L h I-1MelOT CneAYIOIl.\I-1e I-1HBapl-1aHTHble 

nOAnpOCTpaHCT Ba nplll co == ± 1 

a / Ea ,w. a == X. y, Z ; 

6/ Ea,w n Ef3.(ú ' a f:. {3, a,f:3 == X. Y. z; 

B/ Ex,w n Ey,w n Ez,w . 

AOKameM, Hanpl-1Mep, YTBepmAeHl-1e a/ AnH U ~ Ex,w' OCTanbH~e cny
4al-1 paCCMaTpl-1BalOTCR aHanOrl-14HO C Y4eTOM CTpYKTYP~ MaTpI-1U~ K h 
1-13 /3. 1/ pa60Tbi:l1 I. B cuny npenc r aane aua 

E x ,w == E 1 (Jl wE 1 (Jl E ~ ,w e E ~ ,w e E ~ ,w \l) E ~ .co , 

rAe E S - nOAnpocTpaHCTBa ceT04HWX ~YHKUI-1~ Ha r S 
,8 1-'-6, BeK-

TOp U f.; E x ,«i I-1MeeT BI-1A 

U == (U 1 /.' U1 U3 U4 U5 U6 ) T. ui ç:, E i i == 3 -:- 6;, UJ ,. ,. ,.,. , - X,(í) 

Ui ::: (ui ui )T
1 • • " P • 

i (i' i)T (i i i i ) T 
Uj == Uj1'" ~,Ujq == .. . . Ujq/2.wUjq/2•• .. WUjl •Uj 1 • 

j=l-:-p. i=3-:-6. 

PaCCMOTPI-1M np0l-13BeAeHII1e y == Khu,y == (y1 .... y6). Bekr opu y1 E E 1, 
y2(; E 2 onpencnaor cn ~opMynaMI-1: 

1 K 1 K 3 T K 4 a T 5 ' T 6Y == w x 12 U + 13 U + 1 113 U + 1 K13 U + T 1 a 1K13 U 

y2 == K 12 U 1 + K 13 T2 U 3 + T1 K1aT 2u4 + a {'K 13 T 2 U 5+ T 1/a iK 13T 2 U6 

3aMeTVlB, 4TO 

T i (E' i l E' i )T i . 1 .
2 U == q U 1 ," , q Up • Eq'uj W x U j' J == -:- P. 1 == 3 -:- 6 , 

nonY4aeM AnH KamAoro cnaraeMoro 1-13 BTOPO~ CYMMW npl-1 i = 3-:-6 
CooTHoweHIIIR BI-1Aa BT2u 

i == (úxBUi , OTKYAa cnenye r y2=·w x y1.BeK

TOP y~ onpeAenReTCR ~opMyno~ 

5+ 6y3== (K 31 + w T3 K 34u 4 + IS5 u TK 35 u .x ' K 31)u1+ 

2 

PaCCMOTpVlM Ka>f<Aoe 1-13 cnnr aeaux , MaTpVl4Y KS 1 + Wx Ts' Ksl MomHo 

npeACTaal-1Tb B 6n04HOM BVlAe 

3 1 x /1. 1/
K U T i K3 1 ~(~J 
r ae Ai - MaTpVl4bl pa3MepHOCTI-1 p2 x q , I-1MelOIl.\I-1e CTPYKTYPY 

_ .__a~ -.-.-.- -_:_._.__ :J 1 -:- p.Ai /1 .2/
[ 

W x Eqí2a i 

rAe ai - MaTpl-14a pa3MepHOCTI-1 p2 x ..9....J1cnonb3YR CTpYKTYPY /1. 1/, 
/1.2/, nonY4aeM 2 

(K 31 + W x T'sKSil·)u 1 E E~,w" 

npe~CTaBI-1B K34 B BI-1Ae 

K 34 == I AIk - el + 1\ , k == 1 -:- P. e == 1 -:- P. 

1 2 
ak a k 

_._'_:_:_:_:_:_:__:_t_:_:_._._:_:_. _A k == k == 1 -:- p, /1 .3/ 

E 2 E , F'. 1E/' q 12ak ql2 -W2 a k q/2 

nonyvaea K34 u 4 <;.. E~ w • 6110KI-1 MaTpl-14bl K'35 I-1MelOT CTPYKl'YPY /1.3/,
5 ' 3 6 . S 

B cuny -rer-o KS5 U E- Ex,ú.l' TK35 U ~ Ex,w.' 
~3 npI-1BeAeHH~X $opMyn B~TeKaeT y3 E, Ex,w.•AHanOrI-14HO YCTaHaa-

nl-1BalOTCR oc r ansuue BK.ri104eHI-1R yi E· E~.w' i =4 -:-6, 4eM 1-1 aaaep
waeTCR AOKa3aTenbcTBo nYHKTa a/o JleMMa AOKa3aHa •. 

nYCTb VlCKOMoe peweHVle npl-1HaAneml-1T nOAnpocTpaHcTBY' 

U r. E n E n E /1.4/,<::, x,w y,óJ z,óJ
x y z 

A11A YM€HbW€HI-1R pa3MepHOCTI-1 CI-1CTeM~ /2.1/ 1-13 pa60T~/Upa306beM 
rpaHI-1 1,3,5 Ha 4eTblpe OAI-1HaKOBble 4aCTI-1 rl~ / puc • 1/, T aK 4TO 

U 
4.

r.' == rI
. 

i = 1,3,5, VI BBeAeM 0603Ha4eHI-1R AnR nOAnpOCTpaHCTB
1 .IA '. 

$YHK4V1~, onpeAeneHHWX Ha rl~ : e 1, e 3, e 5 , e 135 = e 1 (Jl e 3 (Jl e 5 . 
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Pl1c.2rl~ I'uc . l 

TorAa B c~ny npeACTaBneH~R 

Ex fl) n E co nE z úJ = e 13 5 E!' (,) e 135 (l) úJ e 1:15(1\ (,) e 1:~5 EDy'x "z x y z.u y 

(fi co w e 13 5 ED ú) (u e 1:3:) (fi W (d e 1:1G (jl (O co lJ) e 1:~ [) 
x y x z .v z x y z 

MO>KHO onpenerurr s MaTp~l..\bl K~ ,~11' r.c.e l'1HAeKC a = 1-:-8 onpeAc
nne r HOMep TpoC1Kl'1 naparae r po a ((/)x. (z)y , Cd Z ) r axue , 4TO peW~Hl'1e 

01CTeMbl /1. 2/ I U H.a xna cc e <PYHKl..\l'1H' /1 .4/ 6YAeT 3KB~BaneHTHO 
3aAa4e 

a a I a v" .. \lln. U (l r- 13:'( E + Kh ,)u L. h = 't' , li • V "" e . /1 .5/ 

3aMe4aHl'1e 1. np0l'13BOnbHY~ <PYH~l..\~~ li Ha i'h MO>KHO pa3nO>Kl'1Tb 
B CYMMY C~MMeTp~4H~X ~ aHT~C~MMeTp~4H~X 

U = 2 Ua . {3 == ((u , (JJ Y • (d" l , li I~ ç E x W li E y ú) n E,{3 t-' x "fJ 'x .' y z ,(,)z , 

n03TOMY 06~ee peweH~e 3aAa4~ /1.2// 1 MO>KHO nonY4~Tb, pew~BI 

BoceMb 3aAa4 /1 .5/ pa3MepHOCT~ Nr~/8. 

§2. Anrop~TM YMHO~EH~R MATP~U K~ ~ L~ HA BEKTOP 

r'1aTp~llb' K~ ~ L~l ~MeIOT CXOAHY~ CTPYKTYPY, np~4eM B H~X Henb
3A BWAen~Tb Tenn~lleBW 6noK~, 4TO nemano B OCHOBe 3KOHOM~4Horo 

4 

anrop~TMa YMHomeH~A Kh ~ Lh Ha ~eKTop. n03TOMY HenocpeAcT
BeHHoe peweH~e peAYll~poBaHHo~ C~CTeMW /1.5/ pa3MepHOCT~ Nr/ 8 
BeAeT K 3Ha4~TenbHOMY CH~~eH~1O 3~~eKT~BHoCT~ anrop~TMa. 

B nporpaMMe BIESM3 ~cnonb3yeTcA C~CTeMa ypaBHeH~C1 pa3MepHO
CT~ Nr/ 4, anre6pa~4ecK~ 3KB~BaneHTHaA /1.5/, HO c 6n04HO-Tenn~
lleBoC1 CTpYKTYPoC1: 

(E+Kh)u=LhV ='11, 
/2.1/

1 3 5 5
U,V <;. e GlCú e 1 Gl e Gl Cú j e 3 Gl e Gl cJk e = e{35'

i 

rAe Ben~4~ Hbl Cúi , Cúj , Cúk onpenenaorcs cnocoõoa YMHO>KeH~A õnokos 
MaTp~l~ Ha cooTBeTCTBy~~i:1 ae xrop , ~ 5YAYT onpeneneuu nanee'. 
np~ ~opM~P9BaH~~ MaTp~ll i~ ~ Lh 'Y4~T~BaIOTCA npOCTpaHCTBeHHwe 
C~MMeTp~~ n~Wb OTHOC~TenbHO OAHO~ nnocKOCT~ /y = O Ha nepBoi:1 
~ nAToi:1 rpaH~ ~ z = O Ha TpeTbe~ rpaH~/. Ha p~c.2 3awTp~x~BaH~ 

4a~T~ r paueü , ABn.~lo~~XCA oõnac r s o onpeAe~eH~A oneparopoa ~h 

~ L , PaccMoTp~M 60nee nOAP06HO MaTp~llY Kh , XOTA Bce CKa3aHHoe
h
 

HenocpeAcTBeHHo OTHOC~TÇA_~ K MaTp~lle Lh . CornacHo 06nacT~ on

peAeneH~A /2. 1/, MaTp~lla Kh ~MeeT 6n04HYIO CTPYKTYPY ., 

K 1 K 2 K 3 

Kh ./2.2/K4 K5 K6 

K7 Ka K9 

6nOK~ K ,K , K ' K ,K onpenenaorca ~opMynaM~
1 5 6 a 9 

(m-OQi+ P, ( n- 1)Q. +k m 
k. '1 - Y 

1 - n.IP- k l+1 

rAe npa i = 1, qi ""'p;m ,n = 1--:-,p/2 ; k,r 1 --:- p, a np~ =5,6,8,9, 
m _ ( )m rAe Macqj = q, m , n =1--:-p/2; k , P= 1 --:- q , np~ i ynk = ar nk
 

C~B ar 3aAaeTCA COOTHOUJeH~AM~
 

(a, )~r>= Ú)x A[k- j l + l, P + Cú y w x Al lp- i [+ l - k [+ l, P 

/2.3/ 

ir k = 1 --:- p /2. P == 1 --:- p. 

B CBO~ 04epeAb MaCC~B Akf onpeAenAeTcA B /2.2/ pa60T~ 11/.np~
 
i .= 5, 9 ~MeeM ym == (Ai ) m ' rAe Ai Bblpa>KaeTCA Q>opMynaM~
 

nk r nk r 

i 
(A r )~r == w\ Ã 1k-·il + 1, P + CúT W f Ã l l p- JI + 1- k l + l, P 

/2.4/ 
ir k == 1 -:- p/2. e "" 1 --:- q .. 
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i == 5	 , i == 5fY	 ,{dI == ' cu,2 =
 
i == 9 1 CU , i = 9
• CU z '	 yr'
 

B KOTOpblX A kf onpenenae r cà ws COOTHOWeHIt1R /2.3/ / 1 .1 .Ilpu 6,8 
nonaraea Y:k == (Br 

1
) ~k' rne 

(B i )j Bj 1 RP--j+ 1 2( j 1 P-j+l) 
r kf == .kf + cu i !tf =+- cui B p-k+1.Y+ cu i Bp-k+l,f ' 

i, k = 1 7 p/2, Y == 1 -7 q; 

/2.5/ 
cu z'	 i == 6 CU ' 

cu~ =" s » 1 = 6 
cu 1 = 

i cu .{ cu y	 ' i == 8 {, z' 1 = 8 t 

a Bí onpeAenRIOTCR 1-19 /2.4/ IU.3neMeHTbl 6nOKOB K 2 1-1 K 3 HaXOAI-1Mkf 
1-13 cneAY~I-1X COOTHoweH~~: 

(m--1 )p+f,( n-:1).!L:+k

k

i 
2 (b~ ): IY- n]+ 1
 

m =·17 P 2. k == 1 7 q/2, f, n = 1 7 p; 

.. j 1 p-j+l j 1 p-:j+l

(b~ )~f == bky + ú) i bkf + CUx (bq -,k+ 1;f+ cu i bq -:k+ ,1, f),
 

/2.6/ 

1 7 p/2, k = 1 7 q./2, f=17p, 

cu~ =={ cu 
y 

, i == 2 
1 . 3 

cu z'	 1 = . 

Maccl-1 B b ~f onpenenes B /2.5/ pa6oTbI/1 1.3neMeHTbl 6floKOB K4 1-1 K7 
3aAalOTCR $opMynaMI-1 

(Y-:l)1:+ m, (n - O p + k . m 
k i 2 = (13 ~ )n , Ie- ,kI+ 1 

fi = 1 7 q ./2, n = 17 p/2, f, k = 17 p; 

i j _ j q - j + 1 2 j . q - j +·1 )

(f3 )kf- f3 kE + cuxt3ky + cui (f3P-:k+t,e+ cuxf3P-k+'l,f •
r 

6 

j == 1 7 q/2, k == 1 7 p/2, 17 p; 

/2 ..7/ 
CU	 ' 

cu.2 _ Y' 1 == 4
 
1 

{ cu z , 1. = 7
 

rne	 3neMeHTbl t3~y. onpeneneau B (2.6/ ILí • 

COXpaHf1R 0603Ha4eHI-1R 1-13 ,/1 ~ $opMynbl AJ1R YMHO>KeHI-1R MaTpl-1'-'bl 

Kh Ha BeKTOp 'MO>KHQ aanacar s cneAYIO~I-1M 06pa30M: 6nOKI-1 K i ' 

i = 1,5,9,6,8 YMHO>KaIOTCR Ha BeKTOp no $opMynaM 

~ p!12 . 
r ~ [J ]~S . l' /2'Y. = k Yko U k' ) == -;- p ,
J k= 1 r. 

i==l, r==s=l, yr,us~ elE) cu z e 1 , 

i = 5, r~S=3} 
v' , U S ~ e r. E) cu x e r ; 

i == 9. r == s == 5 

i == 6,	 u S ~: e S lD CU eS ;r = 3, S = 5 }	 x 

i = 8, r = 5, s = 3 v' ~: e r E) cuxe r; 

npl-1	 i = 2,3 - no $opMyn~M 

p/2 i j s . . 
K. ~ [(br \E]Uk +, ) == 1 -;- p/2;

1 k= 1 

~1 S S s,	 1 ;== 2,	 K. == Y, , S 3, U <;. e E) cuze yl <.::: a 1 E) cuye
1 J 

i = 3 K == Y1.. s = 5 u S c. e S EB ,., eS y 1 c. e 1 E) ,., e 1 , i	 - j , , "= YJy' "= ' •\oU Z 

npl-1	 i = 4,] YMHO>KeHlt1e BwnonHReTCR cornaCHO BWpa>KeHIt1RM 

1)/2 j'

Yj + = I [(f3 )~E ]Kj , i = 1 -7 q:l2;r 
k==·l
 

~1 3 1 1 1 r r r
4 • K	 == r = , u ~: e E) cu z e , y E- e E) cuyei u k•
 

1 5 1 1 1 r r r
= 7,K == u +, r == , u <;. e E) cuye , y E- e EB cu z e i k 

",.." '7 

I:' 



pei?	 (d e.) r<npHBeAeHH~e 3AeCb B~pa~eHH~ AnR 3neMeHTOB MaTpH~W Kh ,a TaK~e + :l, \ di + cuze i + W x pq - i + 1 + cuz pq -.J + ,1 
~opMyna YMHo~eHHR 6nOKOB 3TO~ MaTpH~W Ha BeKTOp MorYT 6WTb He i== 1 

nocpeACTBeHHO Hcnonb30BaHbl npH nporpaMMHpOBaHHH anropHTMa. 3TO	 p2_ 1 pq,/1·13aMe4aHHe OTHOCHTCA H K pafio r e ' . I rrie paCCMOTpeHa MaTpH~a K h .	 !. (b i + di + 1-:as: I ai + + c i e i ) 1-a pp . 
i = 2 i== 1 

§3. HTEPAUHOHHW~ npOUECC PEWEHHR CHCTEMW /2.2/	 3AeCb 3HaK paBeHCTBa It1MeeT MeCTO TonbKO B cnY4ae, KorAa B CYMMax1
 
nOA 3HaKoM MOAyne~ CTORT r onsxo nonosorr ensuue anexeuru , B CBOIO 

AnR .peweHHR nHHe~Ho~ CHCTeMbl /2.1/ HcnonbayeM HTepa~HoHHbl~ 04epeAb AHarOHanbHW~ 3neMeHT onpeAenReTCR BenH4HHo~ 1 + cux a l + 
npo~ecc Ha nocneAOBaTenbHOCTH cry~a~HxcA ceToK, aHanorH4HO + W w a pp' 4TO lt1 AOI<a3bIBaeT neMMY.x y
06~eMY cny-raio /§3/U /. Peure-ure 3aAa4H nplt1 et>HKcHpoBaHHblx p H q OTMeTHM, 4TO H3 neMMW 2 HenocpeAcTBeHHo BWTeKaeT CXOAHMOCTb 
ocy~ecTBnReM 6n04HWM MeTOAoM 3e~AenR Ha OCHOBe npeACTaBneHHR HTepa~HOHHoro npo~ecca /3.1/ /CM., HanpHMep;/21 /. CKOpOCTb cxo
/2.2/: AHMOCTH o~eHHBaeTCR aHanOrlt14HO cnY4alO nOT04e4Horo MeTOAa 3e~

1	 AenR·/3~ npHBeAeM T04HYlO et>opMynHpOBKY.
B(U n+ _ : Ull 

) == _.(AU n_ O, Un~ eí35 

-R O O1	 neMMa 3. AnR npo~ecca /3.1/ npH f == O cnpaBeAnHBa o~eHKa 

/3.1/
B =1 K4 R5 O I A == E + Kh , f == 'IJ • II u n + 1 1I < f 1Iu n 11, II u I1 ==	 max rnax lu ~ l, u == (u r- . .. u 3)'
 

iS 3 ks.Ki 
1
 

R7 Ks Kg 
rAe r == max 'f i k 

r.k 

ii -1 3 L j ..
06031:'!34HM 4epe3 k~~ anexe-rru MaTpH~bl == \, TaK 4TO Kh I kij	 r i k == [kkk I !. !. Ik~;p I < 1 

Kij ==Ik\~p l,k == 1-:- Ri;P = 1-:- Lj; i ,j = 1+3. npH aaanu ae cxo j==l P==l 
AHMOCTH npo~ecc~ /3.1/ Hcnonb3yeTcR r ~ k npH i = j . 

B 3aAa4ax MarHHTOCTaTHKH HaH60nee pacnpOCTpaHeHHWMItl RBnRIOTCA
ne,!'1Ma 2. Har paua E + Kh rlBnAeTCA MaTpH~e~ co CTporHM AHaro

ABa cnYl~aA: CtJ == w ee W == 1/cnY4a~ KsaAPynonA/ H W x = -1, (I,)y == x y zHanbH~M npe06naAaHHeM. 
= W == 1 /cnY4a~ AHnoIlR/.

~oKa3aTenbcTBo OCHOBaHO Ha CBo~cT8ax MaTpH~bl Kh~ O z 

H Khu == u ,u == (1, •.. ,1) T . PaccMoTpHM npOH3BonbHYlO / HanpHMep,
1 1 1 

nepBYIO/ CTPOKY MaTpH~bl Kh ·AnR Hee cnpaseAnHBo COOTHoweHHe 

ji P,2 
pq 

I CneACTBHe. B c nyuae wx:::	 CUy ::: CUz = 1 CKOpOCTb CXOAI1MOCH1 Io1Te
I. k ki = 2 a i + 2 (b i + c i + di + e.) == 1. pa~1;10HHOrO npo~ecca /3.1/ o~eHHBaeTCR BenH4Io1HO~i,e i=l i=l	 1 ,1
 

+ 1 - 3,1 - a pr = :E._rne uepes a. , b., C., d. , e. > O 0603Ha4eHbl 3neMeHTbl õnoxoa .	 /3.2/
1 1 J J 1	 

B COOTBeTCTBHH c /2. 1 /:/l~'I ~nR OAHOHMeHHoi1 c TPOKH MaT p:..1~bl E + Kh ;~ 1 + 3,1 + a p p 
3neMeHTW KOTOPO~ Bwpa~alOTCR 4epe3 3neMeHTM MaTpH~W Kh no et>op II a B cny-iae CU x = -1, co y == W Z 1 BeJ'l1qHHO~MynaM /2.3/-/2.7/, o~eHHM CYMMY MOAyne~ HeAHarOHanbHWX 3ne
MeHTOB: 

1 - ai - a - _E ___~..J2R..... • ...-_p2/ 2- 1 r- == /3.3/ 
.I. lcuxa i +cuycuXapp_.í+ll + 1 + cuj 3,1 + cu i Ú>j a p p. 
1= 2
 

rne AJlA 4HcIla e cnpasennaaa Ol.\eHI<a 2 (a 1 + f <1- a 1 - a •
a p p) r" « p p p~/2 

C H3 /3.2/, /3.3/ cneAyeT, 4TO AnR AHnonR CKOpOCTb CXOAHMOCTH+ !. Ihi + cuy + CU x (bpq_-i+ 1+ CUycpq_i+~1 +
 
i =·1 

i 
~TepaUHi1 B~we, 4eM AIlR KBaAPynonR.
 

8	 9 



~ 

i 

§4. PE3ynbTATbl TECTOBblX PACLJETOB I 
no nporPAMMAM BIEGM3 H BIESM3 

HTepa4~OHH~e npo4ecc~ /3.1/ ~3;/11 /o6~~~ cnY4a~/ ~ /3.1/ 
peweH~H 3aAa4~ /1.2/ ~3/1/ pean~3Q8aH~ B B~Ae $opTpaH-nporpaMM 
BIEGM3 ~ BIESM3 COOTBeTCTBeHHO. PHA xapaKTep~cT~K nepBo~ ~3 H~X 

np~BeAeH B pa6oTe/l/.B o6o~x cnY4aHX ~cnonb3yeTcA MHoroceT04HaA 
opraH~3a4~H pac4eToB, rAe napaMeTp~ ceT04H~X o6nacTe~ wk 3a
AalOTCH et>opMynaM~ Pk = 2k Po ,qk = 2 k qo ,k = O, 1 , ... M ~ ~cnonb
3yeTcH Kyco4Ho-nocToHHHaH ~HTepnonH4~H peweH~~, nonY4eHHblx 
Ha ceTKe wk np~ nOCTpoeH~~ Ha4anbHOFO np~6n~meH~H Ha ceTKe wk+ 1' 

np~BeAeM pe3ynbTaT~ pac4eToB c ABO~HO~ TO~HOCTblO Ha 3BM 
EC-l061. Hcnonb30Banacb Ky6~4ecKaH o6nacTb /c pe6poM a = 9.0/, 
AnH KOTOPO~, KaK OTMe4anOCb, CXOA~MOCTb ~Tepa4~~ caMaA MeAneH
HaH B paCCMOTpeHHOM Knacce napannenen~neAOB. Pe3ynbTaT~ AnH 
o6~ero cnY4aH COOTBeTCTBYIOT nocneAOBaTenbHOCT~ ~3 5 ceTOK 
c Po = 1, qo =. 4 ~ P 4 = 16, q4 = 64 np~ aõcoruoruoü To4HOCT~ pac
4eTOB é = 10-4. B c~MMeTp~4HoM cnY4ae ~cnonb30Ban~Cb Tp~ ceTK~ 
C Po = 4,qO = 16, P2 = 16, q2 = 64, a BblXOA ~3 ~Tepa4~~ npona
BOA~nCH np~ OTHOC~TenbHO~ T04HOCT~ é = 10-4. 

B Ka4eCTBe TecToBo~ ~cnonb30BanaCb rapMOH~4eCKaH et>YHK4~A 

"i (x,y,z,x Yo,zo) = (ex - X O)2 + (y --:YO)2+ (z -;zo)2fY2 /4.1/o, 

AnH oõurer'o c nyuas ~ AnH c~MMeTp~~ T~na úl X = úl y = úl Z = 1. np~ Ha
n~4~~ OAHO~ nnOCKOCT~ aHT~C~MMeTp~~ B~6~panacb et>YHK4~H 

U 2 (x , y , z ) = u (x , y , z , x (x , y , z , - /4.2/1 o,O,O)-u 1 xo,O,O). 

Xo > o 

B Ta6n. 1 npeAcTaBneH~ BpeMH c4eTa /B ceKYHAax/ ~ 4~cno ~Te

pa4~~.Ha Bcex OCHOBH~X 3Tanax pa6oT~ TecT~pyeM~x nporpaMM np~ 

peweH~~ BHewHe~ 3aAa4~ He~MaHa AnH $YHK4~~ /4.1/. 
TeopeT~4ecK~e oueHK~ 4~cna onepa4~~, Heo6xoA~M~X AnH YMHO

meH~H MaTp~4 Kh ~ Lh ua BeKTOp, a r axxe AnH peanaaauna OA
Horo ~Tepa4~OHHoro npo4ecca B 06~~M cnY4ae, AaH~ B §4 pa6oT~/L~ 
AHanor~4Hwe 04eHK~ AnH Tpex nnocKocTe~ C~MMeTp~~ np~BeAeHW 

B Ta6n.2 c T04HOCTblO Ao Ben~4~H noosnxa O(p 2 + q2). H3 3TO~ 
Ta6n~4bl B~AHO, 4TO TPYAoeMKOCTb YMHomeH~H MaTp~4 K h ~ L 
Ha BeKTOp np~ Y4eTe Tpex nnocKocTe~ c~MMeTp~~ np~MepHO B ~O pa3 
MeHbwe, 4eM B o6~eM cny4ae. HeKoTopoe OTn~4~e AaHHWX ~3 Ta6n.l 
/AnH peanbH~X pac4eToB/ OT TeopeT~4eCK~X 04eHOK np~ YMeHbwe
H~H 4Hcna rno6anbHwx HTepa4H~ Ha 3aAaHHo~ ceTKe 06bHcHHeTcH 
oco6eHHocTHMH nporpaMMHo~ pean~3a4HH anropHTMa BIESM3. 

np~ MHoroKpaTHOM peweH~~ CHCTeM /1.2/ /1/ ~ /2.1/ c pa3nH4H~
M~ npaB~MH 4aCTHMH Ha ceTKe 16x16x64 BpeMH peweHHH eA~H~4HO~ 

3aAa4H COCTaBnHeT OKono 6 MHH B CHMMeTpH4HOM cnY4ae H OKono 
27 MHH B o6U\eM cny-iae c OTHOCHTenbHO~ T04HOCTblO é = 10 -3, Y4~
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'I'aõrmua 2 §5.	 rlPlt1nmKEHl1E AflfOPHTMOB BIEGM3 H BIESM3 
B 3A~A4AX MAfHHTOCTATHKH 

KaK oTMe4anOCb B/l,4~3KO~oMH4H~e anropHTM~ peweHH~ fHY MorYTOÕIIUiH cnY'llaii CHMMeTpH~HWH cny~aiiI 
E-< 
til .c 
~ .... ' 

Q)

5 .. 
p. 

~ 
2p3 In p + 12p2qInq + -lp 3l n p + p2'q In p 

4' 
+ 

Q) .c ~ 
lEí ~ 
o 

Q) 
~ 

+ 16p2q In p + p2 q ln q 

~ » ~ 
p. 

C!j:x: 

[16 p2 qlnp + 8p2qInq + 
1 2 .

l...p3ln p + -Lp q ln p + 
4 2 

'tS 
~ 

3 2+ nc a(2p ln p + 4p q In q )]n( + ª- p 2q In q + n (" [ p2q In p 
4 

+ 

:x: 
o:s: 
::f 

()
o 

p2 
+ pIn q, + 

p3 
nCa(T1np + 

C!j Q)
p.::f 
Q) o 
E-< p.

:s:: r:: 

2 
+ ~ q ln q j] 

T~BaR, 4TO TpYAoeMKocTb OAHO~ HTepa~HH npH nepexoAe oT ceTKH 
wk K wk+1 B03pacTaeT npH6nH3HTenbHo B 8 pa3, MO*HO CAenaTb 
B~BOA o TOM, 4TO C4eTHoe BpeM~ Ha ceTKe 32x32x128 npH Y4eTe 
CHMMeTpH~ coCTaBHT OKono 48 M~H. 

3aBHCHMOCTb CKOpOCTH CXOAHMOCTH HTepa~H~ OT BenH4HH~ ~ = h/a 
B cny4ae CU = (Uy = (Uz = 1 aHanorH4Ha ccoraer c r aymreü 3aBHCHMOx 
CTH B 06~eM cnY4ae ICM. §3 11//: An~ Ky6a caMaA MeAneHHaR CKO
pOCTb CXOAHMOCTH Ir~a = 0,25; r~a -=. O, 1I, a npH YBenH4eHHH HnH 
YMeHbweHHH BenH4HH~ '1J. B 06e CTOpOH~ or ~ = 1 oua éoapac r ae r . 
npH HanH4HH a~THcHMMeTpHH~ H~npHMep,(Ux = -1" CKOpOCTb CXOAH-

s
M9cTH r axxe nOB~waeTCA (rua < 0,2). 

O cnpaaennaaocr« paanoxeuaa norpeuraocr a uh = U* + c (p) h + O(h2 ) 
AnA npoBeAeHH~X paC4eTOB CBHAeTenbCTBY~T AaHH~e Ta6n.l. npH 
3TOM T04HOCTb3KcTpanonHpoBaHH~x no lPopMyne U R = 2· uk - U k _ 1 

peweHH~ Ha ce r xax (U2' (U3' (U4 'npeaOCXOAHT T04HOCTb peweHHA 
Uk+ i" k = 2,3,4, 4TO 03Ha4aeT, no Kpa~He~ Mepe, BOCbMHKpaTHoe 
YMeHbweHHe B~4HcnHTenbHo~ pa6oT~ InpH AOCTH)I(eHHH oAHHaKoBo~ 
T04HocTHI B pe3ynbTaTe Hcnonb30BaHHA 3KCTpanonA~HH no PH4aPA

COHY 

12 

'I 
6~Tb HcnonbaOBaH~ AnA orpaHH~eHHA 06naCTH HccneAoBaHHA npH pac
4eTe npOCTpaHCTBeHH~x aaAa4 MarHHTOCTaTHKH Ha OCHOBe CKanApHoro 

\ 
nOTeH~Hana IOAHoro HnH HecKonbKHx/. ~nR 3Toro HcnonbayeTcR 
napannenen~neA rr~,b) MHHHManbH~X paaMepOB, cOAep*a~H~ 06naCTb 
$eppoMarHeTHKa, 8HyTpH KoToporo CTaBHTCR KpaeBaR aaAa4a AnAI 
K8aaHnHHe~Horo 3nnHnTH4eCKoro ypa8HeHHR c KpaeB~M ycnoBHeM'I , HHTerpanbHoro THna Ha rpaHHue r = aIT 

I 

s:.1I = F', x lé Il ; 11 -+ K 11 + L~ -= O, x lé l ' ,	 15. lian 
rAe lt1HTerpallbHble onepa r opu K H L onpenene aa B § 1!t~ a BCR HH
$OpMaUHA o reOMeTpHH $eppOMarHeTHKa H TOKOB~X 06naCT~x coAep
}/(HTCA B nep aox Ha ypaBHeHH~ 15. 1I. lt1TepaUHoHHbl~l a nropa r a pewe
HHR CHCTeM~ 15.11 peanHayeTcR no cxeMe 

fU k + 1 = F , Ük + 1 I r' -= II k ------'----. . 15.2al't"-	 1
 
v _. a - 15Uk + 1= a 11 k + (l - a ) 11 k ~ I/~ 11 k + l/~ + K 11 k + 1/~ =: L v k i I k I- 1- 11 an-I~+ 11 1' , .261 

x c l ' 

rAe ~ - 3Ha4eHHe MarH~THo~ npoHHuaeMocTH cpeA~ Ha rpaHHue I~ 

a a - napaMeTp penaKcaUHH. 
npHBeAeM xapaKTepHcTHKH KoMnneKca nporpaMM lDSM3, peanHay~

~ero ~TepaUlt10HH~~ npouecc 15.21 Ha nocneAOBaTenbHOCTH cry~a~
~HXCR ceToK, B KOTOpOM AnA peweHHA np06neMbl 15.261 HcnonbayeTc~ 

nporpaMMa BIESM3 B 3aBHCHMOCTH OT aaAaHH~X cHMMeTpH~. B paMKax 
KOMnneKca nporpaMM lDSM3 onHcaHHe KOH$HrypaUH~ paanH4H~X MarHHTO
CTaTH4eCKHX ~nH 3neKTpOCTaTH4eCKlt1X CHcTeM CBO~HTCR nHWb K H3
MeHeHH~ $YHKUHoHanbHoro HanonHeHHA .6nOKa 15.2a/, npeAHaaHa4eH

j 

I 

Horo AnA peweHH~ 3aAa4H nHpHxne AnR ypaBHeHHA f ll = F BHYTPH 06
( naCTH n. 6ea H3MeHeHHR BHeWHero HTepaUHOHHoro npouecca. 

MOAenbH~c paC4eT~ no nporpaMMe lDSM3 npOBoAHnHCb AnR CHCTeM~ 

ypaBHcHH~J 

-Au l - 11(11I), lIlG-l1<n..hl 

-div Ilgrad 11" •. rn c:. R3 111, ((..,	 const , .. ü , 

15.31 
dl~ ()U I''4 __ ..J- m r:.. 1', II I! ("'I) .. n, 
dll an 
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r ,m l;-. lI 1 = '[rn : [x], !yl, s ai; Z S b 1 I Ta6JIH~a 3' 
p(m) = 

0, m ~: R
3

/lIi , ai < a, b 1< b . 

C Y4eToM CIIIMMeTpIII~ Tlllna cux ;::: -1 , cu y = CUz = 1. B Ta6n.3 npuaeneuu 
pesynbTaTw no CXOAIIIMOCTIII VlTepa~lII~ /5.21 npIII a = 0,5; b = 1,5; 
ai = 0,5 a, b 1 = 0,5b , 

. 100, g > O 

C(m) = 
{ -100, x < O 

Ha nocneAOBaTenbHOCTVI ceTOK wk, k = 1,2, ... , K c napaae rpama x 
MIIIPk=Pl·2k+1, qk= Ql· 2 k+ \ P1 = 1, Q1 = 1. [lapaae rp penaxca
~1II111, cornaCHO :/5< pa BeH a = .(l + 11 )-1. Hcnonb aye r ca cneAYIOlÍ\III~ KPIII
TepIII~ B~xoAa IIIS BHeWHIII~ VlTepa~lII~ B /5.2/ Ha ceTKe wk' 

k n+ 1	 1III Un + 1 -. Un II ~ f II U1 L (lI)
L2(r)	 2 

Kma x 
rAe K - HOMep ceTKVI, nplll4eM e = f FIN' npOBeAeHO cpaeue-ure 
C T04H~M peweHllleM saAa4111 /5.3/ npIII 11 ~ 1. 

U*(M) =	 _l_: J -2Mdp; J C(p)dp o, 
417 II1 IM - PI lI 1 

Bbl4111cneHHblM Ha r pa-u-ue r npOCTblM IIIHTerpJ.-1pOBaHllleM npVl a = b = 1. 
(k) 1 3 k

B Ta6n,3 TaKme npVlBeAeHbl Bem14111Hbl t1 = ~ I, O, onpenenaes-ue 
3 i= 1 l' 

Ha c e r xe wk ' rne 

o~ = [u * (M ) - (Mi ) I, Mi €. r , i Uh k 

M1 = (0,,5;	 0.,25; 0,25)1, M2 = (0,25; O,5~ 0,25), 

M3 = (O ,25; o 25; 0,5), 

(k-l,k) 
a TaK>Ke norpeun-oc r« t1R ' Bbl4J.-1CneHHble no TOIII

v 

me <l>0pMyne AnR 
axcrpanonapoaaaaux no PJ.-14apACoHY peweHIII~ UR= 2U k - U k-.1 .0TMe
TIIIM, 4TO nplll p. = 1 CKOpOCTb CXOAIIIMOCTIII anbTepHlllpYIO~ero npo
ue cca /5.2/ onpenenaer ca Benlll4l11Ho~ r P , rne r = 0,5, a B uenox 
XopOWO, onacuaaer ca epopMYno~ r (p.) = (1 + p..)-1 /5 < 

AnR annpOKCVlMa~1II111 AIII<l><l>epeH4V1anbHoro onepaTopa BHYTPIII o6na
cTVI n IIIcnonbayen ceMIIITOLle4HYlO paSHOC THylO cxexy noparnca O(h 2) , 

rAe h ~ max(h 1 , h ) , a ceT04HYlO 3aAa4Y pewaeM MeTOAoM SOR c onTIII
2

ManbHblM	 suõopon VlTepa~lIIoHHoro nap aae r pa , npIII 3TOM T04HOCTb pe
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-3a = 1, b = 3, (FIN = 10-3 a = b ;::: I; 11 = 1 (" FIN = 10 . 

Wk ; k = 1-7-4 p.= 1°° 11 = 1° p.= ITG t1(k) t1(k-·1,k)
R 

4x4x4 1 2 5 4 0,0331 

8x8x8 1 2 5 4 0,0399 

16xl6x16 1 2 6 4 0,0195 0,001 

32x32x32 3 4 0,0089 0,0017 

T 7/+0 1256 377 1921 

weHIIIR Bce~ npo6neM~ Ha nocneAHe~ ceTKe TaKme MomeT 6~Tb AOBe
AeHa AO 0(b 2 ) , ecnlll IIIcnonbSOBaTb 3KcTpanonR~1II1O PJ.-14aPAcOHa /CM. 
Ta6n.3/. XOTR aCIIIMnTOTIII4eCKoe 4111cno onepa~lII~ AnR MeToAa SOR 
Ha OAHO~ c e r xe COCTaSm'leT O(h- 41nh-- 1 ), a Anf! rHY, COrnqCHO 
Ta6n.2, TonbKO O~-31nh-l), o.QHaKo Ha paccMoTpeHH~x AocTaTo4Ho 
"royõux' ce r xax BpeMR peweHIIIR rHY B HeCKonbKO paa npeaocxona r 
cooTBeTCTBYIO~ee BpeMR AnR ceTo4Ho~ saAa4111. npJ.-1 peweHIIIIII KBaSIII
nlllHe~Hblx ypaBHeHIII~, no- BIIIAJ.-1MOMY, 3TIII apeaeua c TaHYT 6nlllsKIIIMIII. 

AnR cnomH~X KOH<l>lIIrypa~lII~ epeppoMarHeTIIIKa AJ.-1epepepeH~J.-1anbHaR 

aanaua B 06nacTIII II MomeT 6blTb peweHa 11I MeToAoM MK3. 

3AKnlO4EHHE 

npOBeAeHH~e aHanlllTIII4eCKllle 04eHKIII 11I 4l11cneHH~e 3KcnepIIIMeHT~ 

cBIIIAeTenbcT8YlOT o TOM, 4TO KOMnneKC nporpaMM BIEGM3, BIESM3, 
IDSM3, npeAHa3Ha4eHH~~ AnR T04Horo Y4eTa KpaeBwx ycnoBIII~ Ha 
6ecKoHeLlHocTVI nplll peweHIIIIII npocTpaHcTseHH~x 33Aa4 MarIllHIIITOCTa
TIIIKVI Ha OCH08e cKanRpHoro nOTeH4111ana /oAHoro IIInJ.-1 HecKonbKlllx/, 
RBnReTCR BeCbMa YHIIIBepcanbH~M 11I 3KOHOMIII4H~M. AnropIIITM, Ha Haw 
B3rnRA, AocTaTo4Ho YAa4Ho co4eTaeT AOCTOIIIHCTBa MeTOAa MKP /Vlnlll 
MK3/ c MCTO,QOM rHY, T.K., C OAHO~ CTOpOHbl, saAa4a 8 AJ.-1<l><l>epeH

{' ~lIIanbHO~ nocTaHOBKC paCCMaTpIIIBaeTCR nlllwb B MIIIHIIIManbHO~ npOCT
paHCTOOHHO~ 06nnCTIII It, COAcpma~c~ CPCAY c epepPOMarHeTIIIKOM, 
a c APyrCl~ I - rll1Y Af1R J.-1CnOllb 3YCMblX ncnoaor a r ens aux nOBepXHO-' 
CTe~ AonyCKnOT ~$~CKTHnHOO 4I11Cf10HHOC pcwCHllle, c aCIIIMnToTIII4e
CKIII AallW MtlllbW\.1MH 3t1TpllTüM\.1, 4CM AllR COT04HO~ aaAa4111 BHYTPVl 
napanncnonaru-rta . 

B~COKDn CKcpocrb CXOAHMOCTVI VlTcpa~1II0HH~X npo~eAYP CBRsaHa 
co CBO~CTonMH IlcOTpH~nTcnbHOCTIII 11I CTpororo AlllarOHanbHoro npe
06na,QaHHn MJTp~~ ooaHHKa~~VlX nHHe~H~X CIIICTeM, noaBonRIO~IIIMIII npJ.-1
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MeHRTb AOCTaT04HO npOCT~e ~ 3KOHOM~4H~e anrOp~TMbl B C04eTaH~~ 


C ~X pean~3aU~eH Ha nOCneAOBaTenbHOCT~ CeTOK. 3$$eKT~BHaR pea

n~3aU~R OAHOrO wara BHYTpeHHe~ ~TepaU~H OCHOBaHa Ha HCnOnb30
BaH~~ On04HO-Tenn~ueBOH CTpYKTYPbl MaTpHU H 5~CTporO anrOp~TMa 


YMHOmeHHR T-MaTp~U~ Ha BeKTOp. OnT~M~3aUHR pecypcoB naMRT~ 


3BH, HeooxoAHM~X AnR XpaHeH~R HH$OpMaU~~ 0 MaTpHUaX Kh ~ Lh . 

OCHOBaHa Ha ~CnOnb30BaHH~ KaK CMMMeTp~A rpaH~U~ r, TaK ~ na

pannenbH~X CTPYKTYP. 'Ir 


K 3TOMY cneAyeT Ao5aBHTb H xopow~e B03MOmHOCT~ AnR pacnapan , 
nenMBaH~R anrOp~TMOB peWeHHR rHY AaHHOrO T~na Ha MHOrOnpOUec
COPH~X B~4HCnHTenbH~X CHCTeMax /1 

! 

OTMeTMM, 4TO npM MCnOnb30BaH~~ MKP AnR peWeH~R np05neM~ 

IS.2a/, C03AaHH~A KOMnneKC npOrpaMM HaH50nee YAo5eH B CnY4ae 
CMCTeM CO cTyneH4aTOA KOH$MrypaUMeA MarHMTOB. KpoMe TorO, OH 
npeAHa3Ha4eH M AnR peWeH~R BHeWHMX KpaeB~X 3aAa4 AnR rapMOHM
4eCKHX $YHKUH~ B OOnaCTH CnOmHOH $OpM~. 

ABTop~ B~pama~T onarOAapHOCTb H.n.IDAHHY 3a none3Hoe o5cym
AeHHe BonpOCOB, CBR3aHH~X C npHnomeH~RM~ pa3pa50TaHH~X anro
pMTMOB. 
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.H~KOB E.n. M~p. Pll-86-333 
3KOHOMM~HWH ~McneMHWH MeTO~ y~eTa Kpaeaoro ycnoBMR Ma 6ecKoHe~HOCTM 
npH peweHHH npocTpaHcTBeHHWX aaAl~ MarHMTOCTaTHKH 
Ha OCMOBe CKanRpMoro nOTeHqHana. Y~eT npocTpaHCTBeHHWX CMMHeTpwH. 
HoAen~Hwe pac~eTw 

nocTpoeH 3KOHOMM~HWH anropHTM y~eTa npOCTpaHCTBeHHwx CHMMeTpHM nPM 
peweHHM rpaHH~Horo MHTerpanbHoro ypaaHeHHA AnA raPMOHH~ecKoM .YHKqHM, . 
onPeAeneHHoro Ha rpaHHqe napannenenMneAa. Ha oCHose 3Toro anropHTHa H MeTa
.a paaAeneHHR 06nacTH coa~aH KOMnneKC nporpaMM. nP«AMaSHaqeHHWM An- T~

MOro y~eTa Kpaeeoro ycnoBMA Ha 6ecKoHe~HocTH a npoCTpaHCT.eHHWX 3aAa~ax 
MarHHTOCTaTHKH. PeanH30aaH HTepaqHoHHWH npoqecc Ha nocne~oaaTenbHOCTM cry
~~HXCA ceTOK. npHBO~ATCA peaynbTaTw pac~eToa, Aa~e npeAcTaaneHMe 06 
OCHOBHWX BW~HCnHTenbHWX xapaKTepMCTMKax C03~aHHWX nporpaMM, Ha npwHepe 
peweHMA M~enbHWX 3a~a~. PaccMOTpeHa ceT~HaA 06nacTb pa3MepHOCTM 
32x32x32. 

Pa60Ta BwnonHeHa B fla60paTopMM aW~McnMTenbHoH TexHMKM_M aaTOMaTM3a
qMH OMHM. 

Coo6m_ ru;.CJUIIleHHOI'O IIIlC'Dl1')'la JlAeplllolX m:c:MIlOIIUIIIi • .lb'&It 1986 

nepeBo~ a8TopoB 

Zhidkov E.P. et al. P11-86-333 
The Economical numerical method for accounting Infinity Boundary 
Condition in Spatial Problems of Magnitostatics solved Using 
Scalar Potential. The Account of Spatial Symmetries. Hodel Calculations 

The economical algorithm for accbunting spatial symmetries of the 
integral equation solution defined on the parallelepiped"s boundary has 
been built. Using this algorithm and the region division method the s~t 
of programmes for the precise account of the infinity boundary condition 
in spatial problems of magnitostatics has been designed. The iteration 
process on the sequence of degenerating grids has been used. The shown 
results of numerical calculations on the grid 32x32x32 for model prob
lems give the idea about main characteristics of the written programmes. 

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