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KaK ~3eecTHO, Henpep~BHbiH aHanor MeTOAa Hb~TOHa CBOA~T 3a­
Aa4y peweH~~ Hen~HeHHOH C~CTeM~ ypaBHeH~H 

F(x)=O /1/ 
K peweH~~ 3aAa4~ Kow~ An~ cneAy~~qeH c~cTeMbl o6~KHOBeHHbiX A~<P­
¢lepeH~~anbH~x ypaeHeH~H: 

.!!!= r/dx),.-F'(xf
1

F(x), X(0)=X0 , t>O, 
~ - /2/ 

N N N 
rAe XE R ,F:R -+R, a F'(x)- npo~3BOAHa~ ¢lpewe onepaTopa F , 
KOTopa~ e 3TOM cny4ae 3aAaeTc~ MaTp~~eH HKo6~ onepaTopa F. 
Uenb HacTo~~qeH 3aMeTK~ - noKa3aTb, 4TO np~ HeKOTOPbiX ycno­
B~~x ~cnonb30BaH~e o6o6~qeHH~x MeTo;:os ~HTerp~poeaH~~ o6biKHo­
BeHHbiX A~¢l¢lepeH~~anbHblx ypaeHeH~H 1. 2/ no3eon~eT npaKT~4eCK~ 
6e3 AOnonH~TenbHbiX 3aTpaT Maw~HHoro epeMeH~ ~ naM~T~ cy~qecT­
BeHHO yeen~4~Tb war ~HTerp~poeaH~~ c~cTeM~ /2/ no cpaeHeH~~ 
C 06~4H~M~ MeTOAaM~ B AOCTaT04HO ManoH OKpeCTHOCT~ peWeH~~ 
/1 I, T. e. np~ AOCTaT04HO 6onbWOM t • 

nycTb X*- eA~HCTBeHHOe peweH~e C~CTeM~ /1/ B HeKOTOPOM 
wape S(x*,r)=lxERNIIIx-x*ll~rl~ nycTb B S(x*,r) 

llr/J(x)-B(x-x*)l! .:$qllx-x*ll. /3/ 

rAe q ;::,0 - AOCTaT04HO Manoe 4~cno, a B - nocTO~HHa~ NxN- MaT­
P~~a c OTP~~aTenbH~M eepxH~M reHepanbH~M noKa3aTeneM y /T.e. 
ee~qecTBeHH~e 4aCT~ co6cTBeHH~x 3Ha4eH~H >.. i MaTp~~~ B YAOBJleT­
eop~~T ycnoe~~ Re>..i .S:y .<0, i = t, ... ;N/. TorAa, ecn~ r/J(x) YAOB­
neTeop~eT ycnoe~~ n~nw~~a B S(x *' r ), 3aAa4a Kow~ /2/ ~MeeT 
eA~HCTBeHHOe peweH~e x(t,x 0 ), TaKoe, 4TO 

II x(t. x")- x* II S L II X0
- x* II exp( -v t ), 0 <v .S: -y , L > 0, 

\ I 

An~ t~ 0 ~ x 0 E S( x *, p) np~ HeKoTopoM p > 0 {a/ B 4aCTHOCT~, e~.MI 
onepaTop r/1 (x) Henpep~BHO A~¢l¢lepeH~~pyeM no <Ppewe ~ r/l'(x*) w~eeT 
OTp~~aTenbH~H eepxH~H reHepanbH~H noKa3aTenb, ycnoe~e /3/ 
e~nonH~eTc~ c B=r/J'(x*),q-+0 np~llx-x*ll-+0, a /4/ cnpf:BeAn~Bo 
C v, CKOnb yrOAHO 6n~3K~M K- y, np~ AOCTaT04HO ManOM p 3~: • en~, 
KPOMe TOro, 

II F'(x)-1 II~M e S(x*,r) ~ F"(x*) orpaH~4eHa, !51 
,-r. ~""''"' .......... -. ~ u j!\1')": - - ,., ,,. .• ~" ''\_ l 
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TO rjJ' (x*): -E IE - eA~-tHI-14HaR MaTPI-II.Ial 1-1 v=-y =1 np~-t A0CTaT04HO 
Man oM p I 4• 5/. 

k 
,[lnR 0"' t(f t 1 < ••• < +"" o6osHa4~-tM 4epes x I x0 Eo S(x *, p) 1 np~-t6-

J1~-t>KeH~-tR K 3Ha4eH~-tRM X (t k),k = 0,1, •• ,, X(to ) .. x 0
, peWeHHR 3aAa4H 

Kow~-t 121, nony4eHH~e c noMO~b~ KaKoro-~6YAbi4HCJ1eHHoro Me­
TOAa. nycTb ek - J10KaJ1bHaR norpeWHOCTb g,c. 2S :noro MeTOAa 
Ha k -M ware HHTer-p~-tpoeaHHR 121 Ia pa6oTax h. 2•6 ;7 I noA noKanb­
HO~ OWH6KO~ yce4eHHR Mbl nOApa3yMeBaJ1H J10KaJ1bHY~ norpeWHOCTbl 
1-1 hk .. tk+l -tk (k=O,l,..,). TorAa, ecn~-t 

k+1 k 
!lekll-"f.lexp(-vhk)llx -x 11. 0~13<112. 161 

h k > ln ( 2 L + 1) lv , 171 

HCnOJ1b3YR 141, nony4aeM 

llxk+ 1 -x*ll<<\llxk-x*ll. k=O,l, .. ., 181 
rAe 8k =(2L+l)exp(-vhk)<l H liJD

00
Xk=X*. 

0cTaHOBHMCR Tenepb Ha np~-tMeHeHH~ o6o6~eHH~X MeTOAOB HHTer­
p~-tpOBaHHR o6biKHOBeHHbiX A~-t<l><l>epeHI.I~-tanbHblx ypaeHeHH~ 11.2,61 AJ1R 
peweHHR 3aAa4~-t Kow~-t 121. HanoMHHM, 4TO, ~-tcnonb3YR npeo6paso-
BaH He 

t 
z(t) .. T(t)x(t)- ( T(s)a(s)ds 

0 

c MaTPHI.Ie~ T(t), YAOBJ1eTBOPR~~e~ ypaeHeH~-t~ T' = -TA(t), T(O) .. E, 
3TH MeTOAW CBOART peWeHHe 3aAa4H 121 K HHTerpHpOBaHH~ CHCTeMW 

~~ = c/>(t,x(z))• T(t)[ r/J(x(z)) -A(t) x(z) -a(t)], 

191 
z(O) =X 0, 

o6w4H~MH 4~-tcneHHWMH MeTOAaMH IHanpHMep, MeTOAaMH PyHre-KyTTa 
HJ1H AAaMcal. np~-t 3TOM npOH3BOJ1bHble noKa NxN -MaTPHI.Ia A(t) 
1-1 N -MepHw~ eeKTop a(t) HHTerpHpyeMbl e CMblcne P~-tMaHa e n~6oM 
KOHe4HOM HHTepeane O~t'S:t r<+oo, 3aMeTHM, 4TO B 191 

-1 t 
x. T (t)[ z + ( T(s) a(s) ds ], 

rAe (T-
1 

)'=A(t)T
0
-1 ,T - 1(0) = E, RBJ1ReTCR peweHHeM 121. KaK 

H ewwe, 4epe3 z k I k =0, 1 , • • • I o6o3Ha4HM np~-t6J1H>KeHHR K 3Ha-
4eHHRM Z(tk ), nOJ1y4eHHble npH 4HCJ1eHHOM HHTerpHpOBaHHH 191, 
0., to<t1<t2< ... <+""• nycTb Zk COOTBeTCTBY~T npH6J1H>KeHHR Xk 
K 3Ha4eHHAM x(tk ). Bw6epeM A(t)=r/J'(x*) H a(t)= rjJ(x k )-r/J'(x*)xk npH 
tE[tk, tk+ 1 ]I k=O, 1, ... I. TorAa T(t),.,exp[-r/J'(x*)t] H, B 
4aCTHOCTH, ecnH ewnonHeHo ycnoeHe 151, T(t) = exp(Et). B Aanb-

2 

,,1\1 

iii' 

/ 
I 

.\ 

t 

·.~ 

. c1j,i 

He~weM 6yAeM npeAnonaraTb, 4TO onepaTOP r/1(~ ABa>KA~ Henpepwe­
HO AH<!><!>epeHI.IHPYeM no <l>pewe B S(x*,p) H, KpOMe Toro, Ha k-OM 
ware J10KaJ1bHaR norpeWHOCTb rk BW6paHHOrO HaMH MeTOAa AJ1R HH­
Terp~-tpoeaHHR 191 YAOBJ1eTBOPReT HepaeeHCTBY 

tk+ 1 
llrkll~ll ( ¢(s,x(s))dsll. 

tk 

rAe x(t) - peweH~-te ypaeHeHHR 121 c x(tk) = xk .EcnH BblnOJ1HeHo 
yCJ10BHe 181 C 8k<1, AJ1R llOKaJ1bHO~ norpeWHOCTH COOTBeTCTBy~­
~ero o6o6~eHHOro MeTOAa ~-tHTerp~-tpoeaHHR 121 Ha TOM >Ke ware 
HMeeM Ol.leHKY 

k+1 k 
!lek II.S:fk llx -x II. 1101 

( k .... 0 npH 
k+l k 

II x -x II ... 0. 

TaKHM o6pa3oM, ecnH cnpaeeAn~-teo 151, HCI10llb30BaH~-te o6o6~eH­
HbiX MeTOAOB HHTerp~-tpoeaHHR o6~KHOBeHH~X AH<!><!>epeHI.IMallbH~X ypae­
HeHH~ n03BOJ1ReT yBeJ1M4HTb War MHTerp~-tpoaaHMR H TeM caMbiM 
Cy~eCTBeHHO YllY4WHTb CXOAHMOCTb nOCJ1eAOBaTellbHOCTM {xk}, nony-
4eHHO~ c noMO~b~ HenpepbiBHoro aHanora MeTOAa Hb~TOHa H YAOB­
neTeopR~~e~ yCJ10BHRM 161-181, B AOCTaT04HO MallO~ OKpeCTHOCTM 
peweHHR CHCTeM~ 111. 3TO np~-tBOAHT K yMeHbWeHH~ He06XOAHMbiX 
3aTpaT MaWHHHOrO epeMeHH npaKTH4eCKM 6e3 MCnOJ1b30BaHHR AO­
nOJ1HMTeJ1bHO~ naMRTH, TaK KaK r/J'(x*)=-E. 

3aMeTHM, 4TO BCe 110J1y4eHHble 3AeCb pe3yJ1bTaT~ OCTa~TCR cnpa-
eeAJ1HBbiMM 1-1 e 7flY.4ae HenpepbiBHoro aHanora 
MeToAa Hb~TOHa s7 

dx -1 

peryJ1RPM30BaHHOrO 

---=r/J(t,x)==-[F'(x)+a(t,x)] F(x), x(O) .. x 0 , 
dt I 11 I 

ecnH MaTPHI.Ia a(t,x) TaKaR, 4TO onepaTop rjJ(t,x) YAJ:BfeTeopReT 
yKa3aHHbiM BbiWe YCJ10BHRM AJ1R r/J(X) paBHOMepHO 110 t 3 • 

npo'efeHHble 4MClleHHble 3KCnepMMeHT~ C 110M~b~ nporpaMMW 
GERUN 

7 
, e KOTopo~ peanMsoeaH o6o6~eHHw~ ABHbl~ MeTOA PyHre­

KyTTa, noTsepAMllH npHBeAeHHble e~we pe3yllbTaT~. 
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8 fiHBapfl 1981 rOAa. 

i I ~· 

',,) '·~·. 

'• 

,1:, 
'} 

,. 

I,_. . ):.·., ,j;d>,: ~· <··).~;. :.;-'-~~.~,:f.~?:~;{~.:.,\'·1·,~/; "t' 

w· 
/'1!1 

'·.·· .. ,, < /,:;<' lj: . >, . 
-~····r~·;·: "·'I; ··.r.·~;~i·J.~J 


