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I HSMeHeHHe MarHRTHOrO no~ B orpaHa~eHHOH npOT~eHHOH CRCTeMe:F! , 

c npRTHrRBaIDmeH MRRpOHeO~H~pO~HOCThID onRCHBaeTCH ypaBHeHReM 
I sin~-Gordon 

\IH 

~t:: n-x - (!-;?t1tz- Z-"))dh1 ~
 
-t t.X f, (, f'x 0t; ~)= ~(~ t)"~
 (1), 

P(z;o) =ItZ)~ ~(~o):: fP(Z). 

C~eJIaeM SaMeHY rrepeMeHIlliX:' te=fPx, ti: ~ ': IIoJIY~aeM CRCTeMY 
ypaBHeHH:tl 

tli.: V!r) i 

~:: ar,':' (1-;ftj('KJZo~4k.({(x)"'/t/(~!)"(f),. 
u{-t,-i) -: u(~ -i) ::~ . (2)
 

ri1C(-~'I) = fJ;:(~~)::: o;'
 
a(~ fJ) :r- (/(x)) '1/(z; a)» fI/(x).
 

Psmeaae l«. tr] 3a,n;a~ (2) y~OBJIeTBo.PHeT 3aK0HY coxp~e.!um 
saepraa: 

JIJ't ,) . (3)
rtt i (Iir~~t-t/Y~i))+(I-CIJ4f'(~I:J)tii- ~((-ta1~~-iJ)J=tJ, 

-t' i 

rne ft'(z/'ZO:: frz) .,. !?7(ZtJj,fJ.. 
D 

B paóoTe /1/ ~ perneHKa (2) RCnOJIhsyeTcR MeTO~ ROHe~HHX pas
HocTetl. ~HTerpaJIH SaMeHaIDTCfl HHTerp~Y.bHHMH cYMMaMH. ~ OÓJIaCTR 

- t .~ ~ ~ ~ ()!: I: ~ r C.TPORTCfl cerxa c 'naraaa l.) oz: 
B ncayueaax TO~Ka.x Z~~:: - t' -f"(i..fI.,) t." ilH-f2. =(h"~) 2:; 

(i=", ..., H;' 11=(J.I"~'/ v) c~eT Be~eTCH no cxeae JIaxca: 

I, 111'~ ,; 1/" "'1 ~ r»:se ~.~fi, :: j;( U.:.y .,.tt~ J 1/;.,., - 1/,; la-/,J ( 4)-f" :t ot 

h"~ .i. I. ~ ""J ! h'" 4) 1. . I ll'" /Z. ~ .c .c-I ~ 
V';I'fJ- = L l v;.,,,.,lJ;; / f' R,J,('It~í(-u.,; -:t '["in" ( f.Nj/l,'" íj Z'(f/;;-ttJ;;"I"'V; .,. v::;~ . 

K~I 1 

ri, = 7:/l J t:=q LJ ... , I/. 
3Ha~elllm U H ti na (h 1" () -OM coroe Crni'1'éUOTCfl no cxeae-xpecr : 

q ----1·..-- 
r... ,.-. .,." >'1'" ,i , \ "'"'T"I.<I'fVt tti '.'" .,J .... jto...'.~:\~_~ <f, '~".;.t.~il.~ f~i~!'w irl ] • _ 

f1ã~~:~(:;l1 ~;.c ..~eA~RtHm~ 
,I 6t·.&n~!CTEHA 
.. "trm:1"' - ~ 



",-, '" ("i"i',4 n~) 
(J.,~ • Ui. .,.et ({t'fj.a, - V;-;l. , 

",Ur 0....+ J.(v..1;-U:f:- )- ..(t-1;<1(......J)4i>t(,._~?? t(.~k~ f (v.~rv,;tJ),
{i i - i ~ 

Ó(~-~) :: ,0 J ( 5)J. - 

OJ 1./"0, , 
"" 'I&. "" 11-',., 4..~,.. li- _I sr "" 

11.0 =,,:,11.'./ ~ =ti, ./ UI'ff'/~-ttH./ Y/,.,N - r/H~ 

la ~ ..../ li j 11 =tj_o/ A// /Z.'i: ~ 7: 
SaMeHIDA (3) ero pa3HocTHHM aRMOrOM: 

11 N . 

t.1-é { i4?'.(u!·')~ (tJ/; J,1" t,.L'(J.-(;{)J~J - .u(I-c.?I~l\.lj =()~ (6) 
'-I ,a/ ~ J 

n, 

ç-, ~. f'l 51 tJ:.1(r,n;e ,c. Y-t.- ~" • 
/Caf 

B rr~~~araeMO~ pa60Te C rrOMOmPID MeTo,n;a SHepreTH~eCKHX Repa-

BeHCTB / ncc~eÃYeTCH YCTO~HBOCTb B ~~ paSHOCTHOH aunpOKCliMa

rum (4)-(5). IIoKa3aRo, ~TO npa ·eCTeCTBeHHOM orpaaaseaaa aa I1IarH 
pasHOCTHOH ceTKR 01. =t'j.l~.f H It í' ~ 7" peIlIeHH8 YCT-Q!ttmBO B L.~. 

060SHá'tlilM xepea tr . //./.'" (/."'f li paCCMOTpHM CeTO~HOe npo
41 K" I .. 

CTpaRCTBO tI. BeKTOpOB {[/} C HOpMOH 

!plO '" (t)j /«:t"+ / tTt1') 1~ 
B03Be,n;eM 06e ~aCTn (5).B KBa,n;paT. MHTerpnpyeM no ~aCT.lIMo' YlJKTbIB8.fI 
rpro{3~HHe YC~OBHH: 

11V..'t= JV"/I~+ fJ,'d~~!!"/~ 1,J:f/l~x~[rl!':. ",L/lllx l7..,L_ 
, lo,' /. • ...", /, .t ~ 

- ~'t~"'~(,~)(4~S1~) -llJ(tt-~(I,~»d~I.~4_ol7:l.Z4x/iI..~tt:f'~ (7) 
1'1 " ,,&/
 

.~.." • (i?"'.. t- 1'1,., ,ii?'" I1t'f
 - .t i,a, .z: 411. T,; T/,; -(' ,f,'l:Jtditt Y.::. !J:.
,,=/ / . ".,~. ~
 

r,n;e,.. I'l.
 
~ _./. :E '5"" /IIr~ I:. ',c-l ~-I)

Tb~ - 7'i~ .,. .y' ~ l Vt: "'!lt-t'f"y.., .,.rJ:--., 

,. k=t '" 4-, I 

11-
Id'" _ ../. lf" ")I (K. .c.., \ Cf:" /, IIN). " .....,l) 

I Ti, - l' r '5;J!~ ?J.: f't/,; J'" :y ( er~~ of'tJ,:""'fi / • 

,,3;:(ecb li ,n;aJIee 1'ICrrO~3YJOTCH 0603Ha~eHIDI HS /2/. ,1I)rr! pasHocTe.a: 
-'" I 1&0 -".,., ""li-V - ti H 'I - Cf H3 (4), ~ 6) l'IMeeM 
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....."" 'ii?'" .i. () I / '" "') ." 
\1 r,; - T" == Jt, f"t'. - "jtt( LJx)C~ .,.ol~J:.IJ.i, ==.d , 
1" 

i (8) 
~.tt"t~ fi. k.. = t" I. Í'lf'1 
c.;. ,.

1
(,1 

Ilpeoopaayea (6) K BR,IJ;y: 
\ H I. 

li Vll tt 11'" o "')'( (,r; "")' ".ilt" J 
• 11 r J,ft'{-- f - CtJ4 ri - !,lI.(l-toJf':" ./ = _ 

"=1 _/ . , (9),\'1 H

'I.!] = /IU"t+ I,t,,!; (i-tJn'If:-) - 1-jA-(i-tJJd~..")- .l.r:;.t')/I~x. [1"'// .... !C(l7), 
f
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I, r,n;e R, ( V) onpsnezsercs COOTHorneIDIeM:
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1(, If fi 
i) Q, (V) =- i T~ ~ 1;(i1x 4~ l(.~) -, t, L./r/,-d,J{t;-io}) ~ s:l. ~/I._ 

" J ,:=, 
11 - - It ro. II~I rv A. 

- rJ./clG L Ax4h. ~~ tt/'I" - \1.fl"l Z' ~~ tt"t. tt'J ~ -CO! fi:: ) li': nrf 
. - I~ (~ " """" V; e 

, ~I t"=( {#'..".",_ ~ I&. .. 

'I . • ""I/#'! ,..,'"
 

f"1,\ • (i? 11- C{)3 ~'t1 - co.1 ~o) Ar"rf
 
)'" + ~ cru ~ti&1t -"''0 + v,:.

/ ;;;hff,..,"' .... •F T~ - ~ 
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\ I, =., 
T .t~ Ir;~"'(ff) " V,;,11+/L'\ 

1\\ 

Q.~('1' ;' ~ik ft~' + ~!i:'!.. COJ;;'~ 
~, \ t v r ) c.. l';l""'~'" 

'ri - ,Ç'.; 
~. 

MCnOJffi3YH (8) ,TIo.TIy'tJ:aeM 

ri" · ((("'(f() I f /4k. rj,~((f)J4:-

"'.fi, •r .t(!J{INf) 
+ ICO;1 ~ • &1Ilt '~ / I 

I 
t~~~ 

'l'or.u;a CnpaBe.zt.IDIBo. 

R(U) 

- J~(~~Á1r1)/1" /ClXJr:!~A':'/ -I
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~c, r:(1IVIt,~I//'+ /lr/IVI/J) + Ttl, #1/I ~ (10) 
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0603Ha'lllM xepes r(l7). f v·//'f.Jt..#fi-CIJIej -.y41-CIJI~J. 
Ms (9),(10) c~e~eT, ~TO 

"""'I ) (1+ 'i"fÂ) '" r)P (U é ~ ) P (Vj 

'HJlli' 

Pltt1(V)	 /1+7:Co )ht1 ./ .\
~(;:U;J Plll)"'i:CJh1/IJ:li(:~;~ !: e pro)f"C"IIc/IJ: 

Co, CJ I C'f - aesoropue rrOCTO.flHHhIe, ae saaacaaae OT 11. , 
~§1KIDJl oõpaaoa, npa J.. f I R /l.f"~7 pameaae [/-=(IL/tTf sa

~a~R (4)-(5) OCTaeTca orpaHl1~eHHHM B t~. 
BhIpaJKeHHe (9) MO.lKHO rrepeIDICaT:b B BH.TI;e: 

~ {nrr"lJ"f'J.!.1;rf-t:/)j ~..) -~(I-.m r..)j.-o/.~-.t.'JJ4>Ji v'f;t>~. (II)
".., 

llpR ~c~eHfm~ pac~eTax rro ~OPMY~aM (4),(5) aHeprRa yóhIBaeT Ha 
Be~ffqHHY (I) /1/. Ms (11) B~HO, ~TO yóhIBaEHe 8HeprRH 3aBRCRT 

OT CBOMCTB r~~KOCT~ pern8HH.fl 3~a~ (2). 
Mcc~e.noBaHRe YCTO}tq11Boc'rR B tl, cxeMhI PyCaHOBa /3/ ~ aana

~R (2) c rrOMOm:bID MeTo~a 8HepreT11~ecKHx HepaBeHCTB y~aeTca rrpoBecTR 
~:b ~ HY~eBhIX rpaHR~HhIX YC~OBI1H. 

~c~eHHo~ pemeKHe, rro~~eHHoe c rrOMOm:bID cxeMhI PyCaHOBa, y~OB

~eTBopHeT COOTHorneHRID 
fff'1 11ft 

L)t { ! E(y.t)~(f!t/·r!ll~~/(I-coJ~) - Jjt(t-t:t»~J} = 

=-~i (1- i)#Ax~x V"'/I~Jf.J:; I!Ax~ rr/l~ I;~ f!/Í-cI,~/lJhtf TJlIJ- t rJIr), 
., t	 -jJlanscs (j = J, - I.f ~ +2" h 'i: 1::: Ir:"O

1 c/. -= li: 4.. 

Ilpz tr7t à. 11 JLt' ~'7 .pemeaae óy.n;eT OrpaHH~eHO B hJ, . nO)]y~eH
HhIe YC~OBl1.fl YCTOHq11BOCTH COBrr~aDT c YC~OBRHMl1 B.B.PycaHOBa /3/ ~ 
(ff::..t • YÓhIBaHHe aaepraa H BaTOM c.nyqae 3aB:aCHT 0'1' CBOf1CTB I'J1a,nKOC
TH .penieaaa aanaxa (2). 
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Ka~aH~eBa E.n. Pll-85-37 
I1cc.rrep;Onl1lil-lO D L 2 YCTO~tn!BOc't'lI o,o.Hofl pp.3HOCTl-IOH , . 
anrrpoKcHMBIJ;HH ypaoHoHHfI Sine-Gordon 

I/ 

Hccne~yoTcn YCToR~RDOCTb B CeTOqHOM npOCTpaHCTBe L 2 pa3
HOCTHOA llrmpoltCHMl1UHH ypaoHeHHSI sine-Gordon. J9ImliBa.rrel;lT'Ha.H 
CHCTeMa ypaDHa"H~ pcmnoTcn no cxaMe naKca c nepeCq~TOM,no cxê
Me-I'peCT. nOKasllHo, "ITO npH oc't'eCTBeHHOM orpaHWIeHIUI na atar-a 
pa3HocTHOA ceTlCH a CII r / h <1 H n r <: T xacneuaoe penrenne YCTOÜ
qHBO B L2 0 ~HcneHHoe POiOHHO, nonyqeHHOe no cxeMe PycaHoBa, 
YCTOHqHBO B L 2 npH G".a4_4a2+2~O M; nr~T. 

Pa60Ta Bblno.rrHeH8 B na~opllToPKH BbNHCnHTeJ1bHO~ Te~HlIKlI 

11 aBTOMaT1I3a~HH OHRH. 

C006~eHJie 06'be,tUiHeHHOro HHCTHTyra nnOpllhlX HccnOAOUBHHfl. ny6H8 1985 

Ilepenort Q. O: BlIHOrpa~oB'9H 

Kadantseva,E.P. Pll-85-3V 
Investigation in L2 of the Stability 
of Qne Fihite-Difference Apprdximation of Sine-Gordon Equation 

The s t ab i l i ty in the net space L 2 of the finite-dif
ference appxoximqtión of the sine-Gordon equation is investi 
gated. The equivalent system of equations is solved by the 
Lax-scqeme with recalculation by the scheme-cross. It is shown 
that at natural restrictioil of net steps a = r / h::; 1 and nr::; T 
humericaJ solution is stable in .. L2 . The solution obtained by 
the Rusanov s cheme f s stable in L2 when 0'= a 4 -,4a 2 + '2 ~ O and 
nr~ T, '. 

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