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/l 2' 
B pa6oT ax ' · o6cy)I(AaiOTCR onn1MaJlbHble 41-'!CJleHHble MeTOAbl pewe-

HI'IR rl'lnep6onl'!4ecKI'IX ypasHeHI'Ii1 c nocTORHHbiMI'I K03$QJIIIL\I'IeHTaMI'I. On
TI'IMaJlbHOCTb nOHI'IMaeTCR B CJleAYIO~eM CM~CJle. npl'l C4eTe pa3p~BH~X 
peweHI'IH Ba>IHtO, 4T06bl WI'IPI'!Ha 30Hbl 11 pa3MbiBaHI'IR 11 1'130Jll'lpOBaHHOro 
pa3pb!Ba 6b1Jla KaK MO)I(HO y)l(e. ,l\JlR CXeM nOpRAKa T04HOCTI'I q npl'l 
t-nr :::; 1 Wl'lpi'!Ha 30Hbl "pa3MbiBaHI'IR 11 1'130Jll'lposaHHoro pa3pbtBa W(n) = 
= O(h-1/(q+l) )/ 3- 5/ • B ~-'~Aeane xoTenocb 6bi I'!MeTb 41-'!CJleHHble MeTOAbl, 
11

pa3MbiBaiO~I'Ie 11 
1'130Jll'lpOBaHHbiH pa3pbiB Ha KOHe4HOe 41-'!CJlO T04eK: np1-1 

nr .$ 1 W(n) -0(1). KpoMe Taro, 1'13BeCTHO, 4TO <f>YHKL\1'11'1 1'13 c~ no 
3Ha4eHI'IRM B Y3JlaX CeTKI'I C waroM h MOryT 6~Tb BOCCTaHOBJleH~ 
c T04HOCTbiO O(hN+a). DTCIOAa B03HI'!KaeT ecTecTBeHHoe )l(eJlaHI'!e I'!MeTb 
41-'!CJleHHble MeTOAbl c norpewHOCTbiO O(hN+ a ) Ha peweHI'IRX 1'13 cJ' . 
AnR npocTei1wero rl'lnep6oJ11'!4ecKoro ypasHeHI'IR u 1+ ux- 0 nocTpoeH~ 
MeTOA~, o6naAaiO~I'Ie csoi1cTsaMI'I, 6Jli'I3KI'IMI'I K onTI'!MaJlbH~M. PaccMaT
pl'lsaeTCR KJlaCC RBH~X pa3HOCTH~X CXeM MaKCI'!MaJlbHOrO He4eTHOrO 

nopRAKa T04HOCTI'I, Hani'!CaHH~X no HeCI'IMMeTpi'I4HOMy 4eTHOMy Ha6opy 
T04eK: 

k-1 
0 n+l _ I, apunv+r 

l/ P-k 
v - 0. ±1, ± 2 •...• 

u~ • ·f v , 

ar- a-k+r .. (-l)k+r (k-y) ... (1-y_)_t(l+y_)...::.:_(k-.1_~-)~. 
(2k-1)! 

/1/ 
r 

c 2k-l ------. 
(-k+r+y) 

AoKa3aHo/I,V, 4TO np1-1 ecTecTBeHHOM orpaHI'!4eHI'II'I Ha OTHOWeHI'!e wa
ros ceTKI'I y. r /h ~ 1 , n r ,5 1 1-1 k- [ b ln h -l ] 

W(n)"" O(lnh - 1
), E(n)- O(h N +a lnlnh-l) /2/ 

N 
Ha peweHI'IRX 1'13 c .4epe3 E(n) o6o3Ha4eHa norpewHOCTb 41-'!CJleHHoro 

a " peweHIIIR Ha n -M CJlOe. nony4eHa TaK)I(e OL\eHKa pa3HOCTHOIII <f>YHKL\1'11'1 
lp1-1Ha 

n -1 
I. 1 r 1 .. o Cln ln h ) • 
v v 

n r .~ 1. 13/ 

B npeAnaraeMoi1 pa6oye 3TI'I pe3yJlbTaTbl nepeHOCRTCR Ha cny4ai1 nepe

MeHH~x K03QJQJI'IL\I'IeHTos. HccneAyeTCR /1/, annpoKCI'IMI'IPYIO~aR ypasHe

HI'Ie U1 +p(x)ux .. 0 , Y""rp(x)/h. npeAnonaraeTCR, 4TO p(x)CLip8, 
0 < 8 < 1 , l.<y < _?_ AJlR scex x. B 3TOM cny4ae AOKa3btsaeTCR cnpaseA-

4 - - 4 r--:.. ~ ... - <?" ... -.~~"""'7:"~--

, £;~·':_'\., !' • :.: • • ']"f I 1 
!''" .. .' '.,'"•),.., 



nHBOCTb 'Ol.jeHOK /2/-/3/. npoMell<yT04HOe MeCTO MelKAY pa50TQMH/ 1.2/ 
H HacTORllleA pa6oTo.:i 3aHHMaeT pa6oTa16/, s KoTopoA AOK838HO ycTo~-
4HBOCTb B C AnR KOHe4HbiX "k" B npeAnono>KeHHH HenpepbiDHOH Alll$
$epeH4HPYeMOCTH p (x). 

nepeXOAHM HenocpeACTBeHHO K HCCneAOBaHH~ cny4aR, KOrAa p(~ 
npHHaAne>KHT Knaccy L~B· 4To6~ nony4HTb B 3TOM cny4ae RBH~A BHA 
pa3HOCTHOH !I>YHK4HH rpHHa r: H "pa3HOCTHOH CTyneHbKH 11 a~ . eee
AeM s paccMOTpeHHe onepaTop nepexoAa OT cnoR K cno~ ·a. OnepaTop 
a npeo6pa3yeT nocneAOBaTenbHOCTb 

n l n 
v .. "o. n n n 

u ± 1 , u ± 2 , ••• , u ±v , ••• l 

e nocneAoBaTenbHOCTb v
0 +1 no !I>OpMynaM /1/, rAe 

ap-ap(y(x)), Y • rp(x)/ h , X•v·h 

1 3 
npeAROnaraeTCR, 4TO -{'"~ y;, .:;:.4.PeweHHe /1/ MO>KeT 6b1Tb npeACTaB-
neHO c noMOlllb~ HHTerpana oT pe3onbBeHT~ 

n n 0 n 1 -1 n 
v '"' a . v , a .. - --~ f (a- zl) z dz. 
,. 2rri r 

KOHTyp r OXBaTbiBaeT BCe T04KH cneKTpa onepaTOpa a, OC06ble T04-
KH (a-d)- 1

• HaM noTpe6yeTCR RBH~H BHA peaonbBeHT~. 3aAa4a CBO
AHTCR K peWeHH~ CHCTeM~ o6~KHOBeHH~X pa3HOCTH~X ypaBHeHHH C na-

k-1 
paMeTpoM z : I. ap(vh)u 11+f • ZU 11 + f 11 · CAenas 3aMeHy nepeMeHHbiX 

p .. -k 

y .. (u k1' •.. ,u, ... ,u k+1)*, 
II 11+ - II f..-

nony4aeM OAHOwarosy~ ~opMyny 

y -M(z,v)y 1+g. 
II f..- II 

M(z,11)- pe3onbBeHTHaR MaTp1-14a: 

-1 -1 ) -1 
- ~-1 • ak-2 ... -ak-1(ao-z ... -ak-1 • a_k 

1 0 ... 0 ... 0 0 

f 

M(z,v)• 0 1 ... 0 ... 0 0 

. .......... 
0. 0 ... 0 ... 1 0 

-1 . 
gv .. ( ak-1 f v, 0 , •• ;,0)*, ae -ae(y(llh)). 

2 

l~ 
r • I ' . 

t 

l 
{ 

r 
·I 
( 
I 

M(z,v) - aHanHTH4eCKaR ~YHK4HR z H Y· AnR Ka>KAOro ~HKCIIIPOBaH-
Horo v ripH { 1z1:~:11 llz-11> < l cneKTp M(z,v) pa36HsaeTcR 
Ha ABa HenepeceKa~liiHX'CR nOAMHO>KecTea IK 1.<1 H l K l > 1. Cor nacHo 
TeopeMe T. KaTo/ 7 I, onpeAeneHo aHanHTH4ecKoe no z , y npeo6pa3o
BaHHe nOA06HR, KOTOpoe npi!IBOAHT M(z,v) K 6n04HOMy BIIIAY: 

(

.A 0 .) 
-1 ' 

TMT .. 0 8 
-1 

I SpA l < 1 ' I Sp 8 \.< (J .< 1. 

M(1, 11 ) HMeeT co6cTBeH~oe 3Ha4eHHe, pasHoe eAHHHI.Ie. CooTBeTcT-
seHHO npH f z-11 ~ < onpeAeneHo aHanHTH4ecKoe npeo6pa3oBaHHe no'-
A06HR, KOTOpoe npHBOAHT M(z,11) K TaKOMY BHAY: 

-1 
TMT 

A' 0 0 

0 K 0 

0 0 8 

i!/J 
I Sp A' l < u , K ( 1) - 1 , z- e 

K(~) - o6paTHaR ~YHK4HR xapaKTepHCTH4eCKOrO MHOr04neHa 

k-1 i P¢ 
A•I- ape , ap .. ap(y(llh)). 

P--k 

B oKpecTHOCTH ¢-0 xapaKTepHCTH4eCKHH MHoro4neH AOnycKaeT pa3-
no>KeHHe 

ryk 2k + 1 
A(¢)-expl-ir¢-{j¢~ +0(¢ )1. 

f3 - ( k- y ) ••• {1- y) }' ( 1 + }' ) • .. ( k -1 + y >. 

2k(2k-1)! 

Ha pa3no>KeHHR A ( ¢) HaXOAHM pa3no>KeHHe K ( 1·/) e oKpecTHOCTH if' • 0 

t/1 
K ( V') • exp l -i -

y 

f3 
2k +I y 

I 2k 0 ( .I 2k + I ) I 
~~ + ,,, • 

3aMe4aHHe. npeAenbH~e /npH k~ 00 I T04KH cneKTpa M(z,v), pac
nono>KeHHble Ha eAHH1114HOH OKpy>KHOCTH, RBnR~TCR npeAenbH~MH T04-
KaMH K(~) Ha 3TOH OKpy>KHOCTH. 0TC~Aa cneAyeT, 4TO AnR BCeX k 
CneKTp~ A' , 8 HaXOARTCR Ha KOHe4HOM pacCTORHHH OT eAHHH4HOH 
oKpy>KHOCTH. B npoBeAeHHbiX 4HcneHA~x 3KcnepHMeHTax T04KH cneKT
pos A' , B noAXOAHnH K eAHHH4HoA OKPY>KHOCTH He 6nH>Ke, 4eM Ha 
(1/3). 
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-l s, o6o1-1x paccMoTpeHHbiX BbiWe cny4a.Rx T 1-1 T - SH8J11-1TH4eCI<I-1e 

<)lyHKl.li-11-1 Z,y. no npeA!lO>KeHI-110, ·y(X)- Ili-1nWI-1l.l-Henpepb113HSI'I c!>YHI<UH.R X. 
0TCIOAa C!leAyeT, 4TO 

. a 
II Til -Tv-1II-$Ch II T II .. max I t .. (y ( v h) , z) I . 

II . , I J 
'• J 

~TaK, BCIOAY npH lzl ~ 1 pe30JlbBeHTHa.R MaTp1-14a npeo6paayeTC.R K Bi-1-

AY 

( :v :) ISPAvl$1, 
-1 I Sp B 11 I < a .< 1 • 

4To6w nony41-1Tb .RBHWA Bi-1A pe30!lbBeHTW, CAenaeM e~e OAHY 3aMeHy 

•nepeMeHHbiX w11 = ~ y
11 

• PeaonbeeHTHoe ypaeHeH!-1e npHHI-1MaeT Bi-1A 

( ~A 0) (Av 
wv"' 

11 
v-I + Tvgv+ 

0 8 11 0 
o )cTv-Tv-I 

Bv 

"' wv-1 + Tv~v + h Cvwv-I ( 
·Av o ) a 
0 Bv 

-I 
)Tv-1wv-l • 

141 

PeweH!-1e Ci-1CTeMbl 

·( .A
11 

0 ) wv .. 

0 811 

wv-1 + Tgv 

MO>KeT 6WTb BWn!-1CaHO B .RBHOM BMAe 

wl .. (Tg )
1 

+ 2 ~A :A 1 ... ·Av-s+1 
ll 11 s .. l 11 v-

II 
WI/ 

-1 -1 -1 II 
-2 8 11 Bv+l ... Bv+s(Tgv+s)• 

s .. o 

I 
(Tgv-•s ), 

151 

161 

3AeCb W~ , WI~- COOTBeTCTBeHHO eepXHMe k 1-1 Hi-1>KHMe (k-1) KOM-

noHeHTbl BeKTOpa Wv. npi-1 II zl >-..11 II z-11 > f l '3TM P.RAbl 3KCnOHeH-

U1-1a!lbHO CXOA.RTC.R. ~CnOJlb3Y.R 161 B Ka4eCTBe Ha4a!lbHoro npM6!1M>Ke

HI-1.R, MeTOAOM npOCTbiX i-1Tepal.lMH MO>KHO nOilYYMTb peweHMe B03My~eHHOH 

CMCTeMbl I 41. B caMoM •Aene, paccMOTpMM MTepauMOHHbiH npouecc 

<k+1l ( A ·o ) <k+Il a <kl 
wv "' v wv-1 +Tvgv+ h Cvwv-1 

0 8 11 

w ~ol .. o , w ~I) - peweHHe CMCTeMbl I 51. nocneAYIO~Me npMpa~eHM.R 
4 

( 

( 

I r 
I 

iJ 
' ~ 

"' 

YAOB!leTBOp.RIOT CMCTeMe 

~{k) ( A 11 
v .. 

0 

0 ') ~(k) 
v-1 

Bv 

a <k-1l 
+ b ~ ~ v-1 • 

JTO CMCTeMa /51, B KOTOpOH npaea.R 4aCTb Tg 11 
tf C11 ~<:..:P. 0TCIOAa M M3 161 npM I zl :::, 1 , z ,t. 1 

I~~) I~ bha max 16<tlll 
P. 

P.RA, npeACTaen.RIO~HH peweHHe 141 
I h) ( l) ~ ( 2) ~ ( 3) 

W V~ ,. W II + II + V + 
I 

aaMeHeHa .Ha 

cneAyeT oueHKa 

171 

181 

3KCnOHeHqHa!lbHO CXOAHTC.R np~-1 bha<1. ~TaK, pe30ilbBeHTa He HMeeT 

oco6eHHOCTeH np~-1 1 zJ ~ 1 , z I< 1. B Ka4ecTee r MomeT 6b1Tb B3.RTa eAH

HM4Ha.R OKPY>KHOCTb I ·zl;. 1 , z -1 o6XOAHTC.R no ManoH AYre BHe eAH

HM4Horo Kpyra. 6noK A11 COAep>KMT BWAeneHHoe co6cTBeHHoe 3Ha4eHMe 

K11 , K 11(1) ,. 1 .• CooTBeTCTBeHHO B 161 BbiAe!l.RtOTC.R P.RAbl 

00 

~ Kv~ v-1 ... Kv-&+1 (Tg v- )(k) .. 

•(Tgv){k) + ~ KvKv-1 "'"v-s+I(Tgv-·s)(k) · 
s..l ' 

4epea W(k) o6oaHa4aeTC.R k -.A KoMnoHeHTa eeKTopa w. HanoMHMM, 

4TO -['11° M a: .RB!lHIOTC.R peWeHMHMM 3aAa4M 111 C TaKMMM Ha4a!lbHbiMM 

AaHHbiMM: 

ro { 1, 
v .. 

0, 

v• 0, 

{ 

1, II >0, 

0, v .<0. 
·a~-

v ~ 0, 

3aAa4a CBOAMTC.R K HCC!leAOBaHMIO MHTerpanos 

rn 
v .. f KvKv-1 

r 
... Kltk,l (z,O)z

0
dz, 

n 11 n 
a v • J 2 K K I .. • K . 1 t k I ( z, v- ·s) z d z. r s-o v v- v- s+ ' 

191 

1101 

~HTerpanw, COAep>KaH!-1e OCTa!lbHWe KOMnOHeHTW 161, 3KCnOHeHUMahb-

HO Mam1 np~-1 6onbWMX n. B 191, I 101 v ~ 1, t k, 1 (z,v) - 3!1eMeHT MaT-

PMl.lbl T11(z). OnpeAenMIIil nonomeHMe xapaKTepMCTMKM, Bblny~eHHOH npMt-0 

M3 Ha4ana KOOPAMHaT, npM t •ll•T. CnpaBeA!lMBO pa3JlO>KeHMe 
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. n 1 ' 1 v {3 r/; 2k 
K

11
K

11
_

1 
••• K

1
z ~ exp{i(n-- _ .•• - -)r/;- :£ __ s ___ + .•• 1. 

y 1 y v s-1 y 2j{ + 1 
s 

. 1 1 1 1 1 3 
nono>KVIM J~ n--- ... --, Wv"'-+···+-· T~K KaK -.<y <,...--, 

Y 1 Yv Yl Y v 4 - 11 - 4 
. 4 

w11 MOHOTOHHO B03paCTaeT C pOCTOM V • npVI 3TOM -~v-~CJ.w ~4~v 
3 v 

j,. n- w
11 

MOHOTOHHO y6btBaeT, VI npVI HeKOTOpOM v * npOVICXOAVIT CMe-
Ha 3HaKa j: 

n - ..!.. - ... - -1- > 0 npVI v .<v *, 
Y1 Y,, 

n- ..!.. - ... - -1.:; 0 npVI v ~ v*. 
Yt Yv 

XapaKTepVICTVIKa npOXOAVIT B KOPVIAOpe tznr ,v*•v*(n) ,(v*-1)h..:;;x<;;_ 

~ v * h • PeweHVIe HenpepbtBHOH 3aAa4VI u t +p(x) u x - 0 c pa3 pbtBHbtMI-1 

Ha4anbH~MVI AaHH~MVI 

{ 

0' 
u(x,O) ,. 

1, 

X< 0, 

X:<:_ 0. 

paBHO HYniD cnesa oT xapaKTepVICTVIKVI VI eAVIHVIUe cnpasa OT Hee. Co

OTBeTCTBeHHO yKnOHeHVIe 11 pa3HOCTHOH CTyneHbKVI 11 OT 11CTyneHbKV1 11 

B MaTpVIKe L1 VIMeeT BVIA 

n n n 
L I 'Ill I' I "' I I Gl' I + L I Gil -11. 
v ,,.<,,* v;::11* 

n n 
ACVIMnTOH1Ka r,, VI Gv 3a8VICVIT OT noBeAeHVIR xapaKTepVICTV14eCK~'\ 
~YHKUVIVI 8 OKpeCTHOCTVI onpeAenRID~eA T04KVI ¢•0. npVI k•[blnh ] 

3Ta OKpecTHOCTb npOCTV!paeTCR HaA VIHTep8anoM KOHe4HOH AnVIHbl, ee 

Henb3R C4VITaTb npOI-13BOnbHO ManoA. 's/ 1•2/ nony4eHO VIHTerpanbHOe 

npeACTaeneHV!e xapaKTepVICTJ.14eCKOH ~yHKUVIVI /1/ 

.\(¢)-e-iy¢(1-•A/sin~k- 1 ~expi(y- ~)udu), 
0 

2k -1 ( k- Y ) • .. ( 1- Y) Y ( 1+ Y) "· ( k -1+ Y ) _ .. ·sin yn- ( 1 + 0 ( k - 1 ) ) • 
:A • 

2 (2k-1)! 

/11 I 

~cnonb3YR /11/, nony4VIM pa3nomeHV!e xapaKTepVICTVI~ecKoA ~YHKUI-111 

B- OKpeCTHOCTVI ¢"" 0, 8 CBOID 04epeAb, 113 3TOro pa3nO>KeHI1R 6yAeT no

ny4eHO pa3nomeHV!e B~AeneHHoro co~CTBeHHoro 3Ha4eHI1R pe3onb8eHT

HOA MaTpi1Ubl K ( r/;) 8 oKpecTHOCTVI r/; .. 0. 3To pa3nomeH~o~e cy~eCT8eHHO 

11CnOnb3YeTCR np11 nony4eHVIVI a~VIMnTOTVI4eCKVIX oueHOK, lvn VI 0: 

6 

/li 
( .. 

()~ 
' " . . 
tt' 

~ 

8 cny4ae nepeMeHH~X K03~~11UVIeHTOB. npOCT~M VIHTerpV!p08aHJ.1eM no 

4aCTRM HaXOAVIM, 4TO np11.1 ¢1~17-CJ.l~k cnpaBeAnVI80 pa3nO>KeHJ.1e 

, :A ·sin 2 k(,~.,/2\ 1 -1 
"-(¢)= exp{-iy¢---~~(expi(y--~¢)(1+0(ln k))l-

k cos(¢/2) 2 

2k ,. 

expl-2iy arcsint- .At (expi(2y-1)arcsint)(1+0(ln-
1 

k))l. 

k li'i=-tr" 

Ha paccMaTpV!eaeMoM VIHTep8ane 113MeHeHVIR ¢ 

-- - ,2 

I tl < cos ( cJJ...~JL), I 2k I . 21 . 2. ll,. - T ¢ 
t v 1 - t ~ ....:::...i.!'- k , t .. sin - , 

clnk 2 

(At 2k/(k·/1-t2 )) • exp (i(2y -1) arcsint) Mano. Ecn11 ¢ onpeAenReT

CR 113 ,\(<fl)•eirp, TO K,. eicf.>\1/J). nonOlKVIM Ux'Sin(f-), t•t(U) HaXOAVIM 

113 ypaBHeHVIR y 

2k 1 

-2iy arcsint- .A t (exp i(2y-1)arcsin t)(l+O(ln- k)) .. 
k Jt-?" 

~ 2 i y arcsin u , 

A 2k -1 
t .. -u- -~- ( exp- i(2y- 1) arcsinu)(l+ O(ln k)). 

2iyk 

'I;k 
0TCIDAa cneAyeT, 4TO npVI I .PI< if'o .. y(77- cJ-k-) cnpaseAnVIBO pa3no-

>KeHV!e 

K •. exp I - i V' 
y 

A (y) ·sin 2k(c,U /2y) 

yk cos( r/; /2y) 

-
Aanee nono>KI-11'1 c~ 2·,2, TOrAa 

t~ - l 
(expi(2y-l)-'-~(1+ O(ln k))l. 

2y 

. 2 
\K ( .P

0 
) I ~ exp !-- ~lll.J:.!!.._ (l+O(ln -lk)) \ .. 1- _j:>JyJ. 

y k J 277 ln k k 2 

l-13 3TOrO npeACTa8neHVIR, 8 qaCTHOCTVI, cneAyeT, 4TO K ( rp) Ha (0, 1/Jo) 
MOHOTOHHO y6btBaeT OT 1 AO 1-b(y)k- 2• noKa>KeM, 4TO np11 lr/JI> f/Jo 

IK (rf)l.<l-b(y)k-
2

• Hcnonb3yeM Vl38eCTHyiD HaM VIH~OpMauVItO o nose

aeHI-111 A(</J) VI TOT ~aKT, 4TO ,\ VI K RBnRIDTCR B~aHMHO-o6paTH~MVI 
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z ldfl=1 , 'X ll\1=1 

1 

PHc.l PHc.2 

a11re6paH4eCKHMJ.1 cjlyHK4H.AMt-~. HaM H3BecTHO noaeAeHHe · I A ( e i ¢ ) I : 
rpacjlHK ,\(ei¢), -TT~¢5,rr. AaeT 11HHHIO YPOBH.A IK(r,b)l-1. Hao6opoT, 
rpacjlHK K ( e i rf ) , rp aellleCTBeHHbl , AaeT 111-!HHIO YPOBH.A I ,\( ¢) I• 1. 

Ha p1-1c.l ,2 3awTpHxoaaHbl o611acTH IK'I.< 1 , 1.\j.<: 1 cooTaeTcTaeHHO. 
Ha nepaoM PHCYHKe nyHKTHpoM AaHa' AYra 111-!HHH ypoBH.A IKI•1- b(y) k - 2• 
M3 PHC.2 BHAHO, 4TO 3Ta AYra C KOH4aMH Ha eAHHI-14HO~ OKpymHOCTH 
11em1-1T BHyTpH eAHHH4Horo Kpyra /6o11bwe HHrAe He nepeceKaeT eAHHH4-
HO~ OKpymHOCTH/. M3 aCHMnTOTHKH~(rp) .ACHO; 4TO B611J.131-1 T04eK 

+y(rr-2v' 
2
lnk)) rpa$HK j.\j .. 1 11 3arH6a{nc.A" aHyTpb w He MomeT ne-- k 

-2 
peCe4b AYry £', Ha KOTOpO~ IKI,. 1-b(y)·k • ,Qanee, HCnOJlb3/.A HH-

cjlOpMa4HIO 0 noBeAeHHHj.\j Ha AYre eAHHH4HO~ OKpymHOCTI-1 af6 1-1 04eH
Ky B n0110ce MemAY f 1-1 f', MOmHO noKa3aTb, 4TO Ha OCTaawe~C.A 4aCTH 

AYrH e, '"I .< 1. B. caMOM Aene' 

-i y¢ ¢ 2k-l u 1 
,\.e (1-:A f sin 2 (expi(y-2)u)du), 
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MTaK, ycTaHosneHo, 4TO IlHHH.A ypoBHfl K I .. 1-b( y) k npoXOAHT 

BHYTPI-1 eAHHI-14HOrO Kpyra. 3Ha4HT, Ha eAMHM4HOA OKpymHOCTH npH 

!t/l]>y(rr-·2vC-21nk) cnpaBeAilHBa 04eHKa !K!.<l-b(y)k-
2 

k 

B 3TO~ pa6oTe HccneAOBaHHe ycToA4HBOCTH cxeMbl /1/ c 11HnWM4-

HenpepwBHbiMH K03$$H4MeHTaMH CBeAeHO K HCCJleAOBaHHIO HHTerp8IlOB 
/9/-/10/. flOA 3HaKOM HHTerpaJlOB CTOflT 3Ha4eHHfl BbiAeJleHHOro co6-
CTBeHHOro 3Ha4eHHfl pe30JlbBeHTHOA M8TPH4bl npM pa3JlH4HbiX X • v h. 
B cneAYIOllleA pa6oTe 6YAYT nony4eHbl acHMTOTM4eCKHe 04eHKH HHTerpa
noa /9/- I 1 0/, aHanorJ.14Hble acHMnTOTH4eCKMM 04eHK8M ·f vn , G ~ 
s cny4ae nocTOflHHbiX K03$$J.14J.1eHTOB. Ha 3THX H npHBeAeHH~x awwe 
04eHOK CKOpOCTH J.13MeHeHHfl j CJleAyeT cnpaBeAJlHBOCTb 04eHOK /2/. 
3TO 03Ha4aeT, 4TO M B CJly4ae JlJ.1nWH4-HenpepbiBHbiX K03$$1-14MeHTOB 

cxeMa /1/ o6naAaeT csoAcTBaMH, 6nH3KMMJ.1 K onTHMailbHbiM. 
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19. 6HO~H3HKa 

" 

'. q 
I 
I 

"' 

.I 
I 

CepAtOKoea C.H. PS-82-734 
OnntMaJlb.Hbte 411cneHHbte MeTOAbt peweHMR r11nep6on114eCKI1X ypaeHeHMii 
C Jll1nWI14-Henpepb1BHbiMI1 K03<jl<)ll1411eHTaMI1 

AoKa3aHo, 4TO pa3HOCTHbte cxeMbl MaKC11MaJlbHOro He4eTHoro nopRAKa T04HO
CTI1 (2k-l) np11 k .Q(ln ,-l ), r - war ceTK11 no epeMeH11, np11 ecrecreeHHOM orpa
H114eHI111 Ha OTHOWeHI1e wares ceTK11 ( r /h):::; 1 06JlaAaiOT CBOHCTBaMI1, 6Jl113KI1M11 
K onTI1MaJlbHWM, 11 AllR JlMnWI14-HenpepweHwx K03<)l<)l11UMeHTOB. Cny4ai1 nocTORHHwx 
Koa<)l<)l11411eHTOB 11CCJleAOBaH e npeAwecrey10~11x pa6orax aeropa /AAH CCCP,r.255,N'6; 
Mar.aaMe!KM, 1982,T.32,Bbln.4,c.517/.3aAa4a CBOA11TCR K aCI1MnTOTM4eCK11M oueHKaM 
cj)yHK4"11 rpMHa 11 "pa3HOCTHOH CTyneHbK11". ~1cnOJlb3yeTCR npeACTaeneHMe peweHI1R 
4epe3 oneparop pe30JlbBeHTw. Pe30JlbBeHTHaR Marp114a Jll1nwMu-HenpepwBHa 11 MMeer 
eA11HCTBeHHOe BbiAeJleHHOe C06CTBeHHOe 3Ha4eHI1e, onpeAeJlRIO~ee aCI1MnTOTI1KY 
<)lyHK41111 rp11Ha 11 "pa3HOCTHoi1 cryneHbKI1". BbiAeneHHOe co6creeHHOe 3Ha4eH"e 
RBJlAeTCR o6paTHO~ <)lyHKUMeii xapaKTepMCTI14ecKoro MHOr04JleHa. Ha OCHOBe MH
TerpaJlbHOrO npeACTaBneHMR xapaKTepi1CTM4eCKOrO MHOr04JleHa MCCJleAYIOTCR 
CBOHCTBa BWAeJlCHHOrO C06CTBeHHOrO 3Ha4eHI1R. 

Pa6ora ewnonHeHa e fla6oparop1111 BW4MCJlMTeJlbHoA TeXHMK11 11 aeroMaTI13a-
41111 OHRH. 

npenp~HT 06beA11HeHHOrO 11HCTI1TyTa RAePHWX 11CCJleAoBaHI1~. Ay6Ha 1982 

Serdyukova S .I . PS-82-734 
Optimum Numerical Methods of Solution of Hyperbolic Equations 
with Lipschitz-Continuous Coefficients 

The difference schemes of maximum odd accuracy 2k-l , kaO (lnr-
1),r

is step in time, are proved to have properties close to optimum and in the 
case of 1 ipschitz-continuous coefficients under the natural restriction 
on the mesh ratio (r/h)~l.The case of constant coefficients was investigated 
in previous works of author (DAN USSR, 1980, vol.255, no.6; Mat.zametki, 
1982, vo1.32, 4, p.517).,The problem is reduced to asymptotic estimates of 
Green's function and difference step function. The presentation of solution 
through resolvent is used. The resolvent matrix is 1 ipschitz-continuous and 
has unique distinguished eigenvalue, defining asymptotic behaviour of 
Green's function and difference step function. Distinguished eigenvalue is 
inverse function of characteristic polygon. Using the integral representa
tion of characteristic polygon,·we investigate the properties of distingui
shed eigenvalue. 

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

Preprint of the Joint Institute for Nuclear Research. Dubna 1982 
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