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B HeAaBHe~ pa6oTe 111 npeanomeH MeTOA ~HTerp~posaH~R ypaBHe
H~R KopTesera - ae Bp~ca c caMocornacosaHHblM ~CTO'-IH~KoM B Kna-c
ce cpyHKL\~~' y6b1Ba10U.1~X AOCTaTO'-IHO 6blCTPO np~ X ➔ ± 00 • l,13 pe-
3ynbTaTOB· ynOMRHYTO~ BblWe pa60Tbl cneayeT cy~eCTBOBaH~e 6ecKo
He'-IHO ro '-l~cna cf>YHKL\~OHanos J m', m = 0, 1, 2, ... , KOTOpb1e onpeae
neHbl Ha AOCTaTO'-IHO 6blCTpO y6blBalOU.l~X peweH~RX 3TOro ypaBHeH~R 
~ np~H~Ma~T Ha H~X noCTORHH~e, T.e. He 3aB~CR~~e OT BpeMeH~ t, 
3Ha'-leH~R. TaK~M o6pa3oM, ypaBHeH~e KopTesera - ae Bp~ca c caMo
cornacosaHHblM ~CTO'-IH~KOM o6naaaeT 6eCKOHe'-IHblM '-l~cnoM nepBblX 

. ~HTerpanos. B ae~cTB~TenbHOCT~,. KaK 6yaeT noKa3aHo H~me, ypas
HeH~e KopTeBera - ae Bp~ca c caMocornacosaHHblM ~CTO'-IH~KOM 06-
naaaeT 6ec1:<OHe'-1HblM '-l~CnOM noKan_bHblX 3aKOHOB coxpaHeH~R B~Aa 

aTm axm 
- + = 0, m = 0, 1,2, .•. 
at ax (1) 

np~ 3TOM OKa3anocb, '-ITO noKanbH~e 3aKOH~ coxpaHeH~R (1) ~Me,T 
MecTo B 6onee o6~e~ c~Tya4~~. Hemen~ paccMOTpeHHaR B pa6oTe 11• 
3TO 3Ha'-l~T, '-!TO 3aKOH~ coxpaHeH~R (1) B~nonHR~TCR Ha n~6~x ao
CTaTO'-IHO rnaAK~X peweH~RX ypaBHeH~R KopTeBera - ae Bp~ca C ca
MocornacoBaHHblM ~CTO'-IH~KOM, a He TOnbKO Ha paCCMOTpeHHblX pa-
Hee'11 AOCTaTO'-IHO 6blCTpo y6b1Ba~~~x np~ X ➔ ± 00 peweH~RX. Kpo-
Me Toro, 6yaeT noKa3aHo, '-!To 3aKOH~ coxpaHeH~R (1) TaKme s~
nonHR~TCH 1V'~ np~seaeHHOM H~me o6o6~eH~~ C~CTeMbl ypaBHeH~~ 
~3 pa60Tbl • 

lilTaK, pe'-lb ~AeT O c~cTeMe ypaBHeH~~ 

au au a 3u 
- + 6 u - + -a at ax ax 

(2) 

2 
rae (n = 1, a An - nonom~TenbHble KOHCTaHTbl, YAOBneTBOPRIOU.l~e 
ycnos~~ ,\m I, ,\n np~ m-/, n •. nycTb u 0(x) - npo~3BOnbHaR se~ecT-



(r) dru (x) 
BeHHaSI cj)yHKU.I/ISI x, o6naAaKJmaSI npOlll3BOAHblMI/I Uo (x) = ----"-0-

dxr 

no X CKOnb yrOAHO BWCOKOro nopSIAKa, TaKI/IMIII, 4TO 

00 

J{ . ~) 
lxu

0
(x)I + !u0 (x)l}dx < 00, r=0,1,2, ... 

-00 

npeAnonom111M, Aanee, YTO ypasHeH111e WpeA111Hrepa 

·2 
.iJ:.. + u¢ = >..¢ 
ax2 

(3) 

(4) 

npl/1 U = Uo(X) I/IMeeT pOBHO N T04eK AI/ICKpeTHoro cneKTpa A = An, 
n = 1, ••. ,N. nycTb, HaKOHeU., An= An(t) - npOl/l3BOnbHble Henpe
pblBHble cj)yHKL\111111 t' n = 1, ... ' N • CornaCHO pe3ynbTaTaM /l/ CI/ICTe
Ma (2) I/IMeeT peweH111e u = u(x, t) , c/Jn= ¢/x, t) , n=l, .•. ,N, 
YAOBneTBOPSIKJmee ycnoBI/ISIM 

u(x, O) = "o (x), 

00 

Jl¢(x,t)! 2 dx 
n 

I An ( t) I 2 , n = 1, ••• , N. (5) 
-00 

C noMO~blO M9TOAa o6paTHO~ 3aAa41/1 paccestHI/ISI HeTPYAHO noKa3aTb, 
4TO B 3TOM cnyYae cj)yHKL\IIISI u = u (x, t) nplll t > 0 6yAeT o6naAaTb 
npOlll3BOAHblMI/I no X CKOnb yrOAHO BblCOKOro nopSIAKa, KOTOpble TaKme 
YAOBneTBOPSIIOT HepaBeHCTBY (3). Mw noKameM ce~Yac, 4TO 3TO pe
weHl/le CI/ICTeMbl (2) YAOBneTBOpSleT 6eCKOHe4HOMY 4111cny 3aKOHOB 
coxpaHeHI/ISI BI/IAa (1). np111 3TOM nnoTHOCTl/1 Tm sisnSIIOTCSI nonl/lHOMa
Ml/1 OT cj)yHKL\111111 u = u(x, t) 1/1 ee npOlll3BOAHblX no X AO ·2m-ro nopsiA
Ka, a senl/141/1Hbl Xm SIBnSIIOTCSI nonlllHOMaMl/1 OT cj)yHKL\111~ U = u(x, t) , 
·~1 = I ¢ 1(x, t) 12 , ... , ~N = I ¢N(x, t) I 2 111 111x npo1113BOAHblX no x 
COOTBeTCTBYKJmero nopSIAKa. 0TCIOAa cneAyeT, 4TO BblpameHI/ISI ·AnSI 
nnOTHOCTe~ 'I'm o6st3aHbl cosnaAaTb C TeMl/1, KOTOpble cy~eCTBYIOT 
B cnyYae ypasHeH111S1 KopTesera - Ae Bp111ca 6e3 111cTOYH111Ka, a sen111-
4111Hbl Xm np111 -~ 1 = . . • = -~N = 0 o6pa~alOTCSI B aHanorl/14Hble AnSI 

· ypasHeH111si KopTesera - Ae Bp111ca 6e3 111cTOYHI/IKa. nepe4111cneHHwe 
BblUJe YTBepmAeHI/ISI AOKa3blBalOTCSI cneAYKJmlllM o6pa30M. 

· nonom111M B ypasHeH111111 ( 4) >.. = - g 2, r Ae g ~ (-00, ""), 111 paccMoT-
p111M cpyHAaMeHTanbHYIO CI/ICTeMy peweHl/1~ ¢_= ¢_(x,g) 111 ¢+ = ~,1 
= ¢+(x,g) 3TOfO ypaBHeHI/ISI, YAOBneTBOPSI~ Tpe6oBaHll1SIM 

2 

cp_ -exp(-iex), ¢+- exp(igx), X ➔ -00, 

nycTb 
¢_¢+ 

R = -g-· 

B c111ny (4) senll14111Ha R YAOBneTBOpSleT ypaBHeHI/IIO 

a3 R . . 2. c3R c3u 
-- + 4(u + g J-- + 2-R = O. ax 3 ax ax 

(6) 

(7) 

(8) 

3AeCb Heo6XOAI/IMO OTMeTI/ITb, 4TO samHaSI ponb ypaBHeHI/ISI (8) B Teo
p111111 ypasHeH111si KopTesera - Ae Bp111ca 6e3 111CT04H111Ka 6blfla o6Hapy
meHa snepsb1e B pa6oTax 12- 51 • np111 3TOM s151 snepsb1e 6b1no · OTMe
YeHo, 4TO Benll14111Ha R SIBnsteTCSI AlllaroHanblO S!Apa pe3onbBeHTbl one
paTopa WpeA111Hrepa. 3To 3aMeYaH111e no3me 6b1no w111p0Ko 111cnonb30Ba
Ho AnSI HaXOmAeHI/ISI 3a~OHOB coxpaHeHI/ISI PS!Aa APYflllX Hen111He~HWX 
3BOn104I/IOHHblX ypaBHeHl/1~' o6naAaKJmll1X onepaTOPHblM npeACTasneHl/leM 
naKca. ToT cj)aKT, YTO ypasHeH111e (8) 111rpaeT ocHosononaraKJmYIO 
ponb III np111 nocTpoeHl/1111 3aKoHOB coxpaHeH111S1 Anst ypasHeH111S1 KopTe
sera - Ae Bp111ca c caMocornacosaHHWM 111CT04Hll1KOM, sisnS1eTcsi Kpac
HopeYI/IBWM nposisneH111eM samHo~ pon111 A111ar0Han111 stApa pe3onbBeH-
Tbl cooTBeTCTBYKJmero n111He~Horo onepaTopa L np111 1,13y4eH111111 3aKo
HOB coxpaHeHI/ISI npOll13BOnbHblX ypaBHeHl/1~ naKca C caMocornacoBaHHblM 
111CT04HI/IKOM B TOM B111Ae, KaK OHi/i onpeAeneHW B pa6oTe 161 • 

KaK 1113BeCTHO, onpeAeneHHaSI nocpeACTBOM (6) Ill (7) senll14111Ha R 
o6naAaeT ac111MnToT111YecK111M np111 g ➔ ± 00 pa3nomeH111eM B111Aa 

R 
R - I (-l)m m 

m=O g2m+ 1 ' · 

00 

(9) 

rAe Ro = 1, a K03cj)cj)ll14111eHTbl Rm np111 m > 0 onpeAenSIIOTCSI C noMO~blO 
peKyppeHTHOro COOTHOWeHI/ISI 

a3 R 
m 

ax 3 

aRm au 
+ 4u- ·+ 2-R = ax ax m 

aR 
4____!!!.+l 

ax, 

~3 3Toro COOTHOWeHI/ISI cneAyeT paBeHCTBO 

(10) 
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n . 2 
aRn-m 

·2 
I (a Rm aRm 

+ Rm 
a Rn-m 

R ---
ax 2 + 

m= o ax 2 n-m ax ax 

n 
+ 4uR R ) - 4 I RJin-m+l = 8RoRn+l • m n-m m=l 

noKa3blBato11tee' YTO sem1YV1Hbl Rm npVI m > 0 51Bml~TC51 nonVIHOMaMVI 
OT <PYHK4VIVI u VI ee npOV13BOAHblX no x AO 2(m - 1)-ro nop51AKa. 
CnpaBeAnVIB~ paBeHCTBa 

1 R =-U, 
1 2 

R2 = 1_ u2 
8 

1 a 2u +--, 
8 ax2 

Ra = ..2...u3 
16 

2 • 4 
+-5-u 1-..!!_ + ...!_c~>2 + _1_ ~-

16 ax2 32 ax 32 ax4 

KpoMe Toro, cornacHo (10) VIMeeM 

m-1 . a2R 
a&m-k-1 aRn+k I a ( m-k-1 

- R - + 
k= o ax ax2 n+k ax ax 

+ Rm-k-1 

·2 

a Rn+ k + 4uRm-k-1 Rn+k 
ax2 

4H. R aR 
m-k n+k ) = 4R m+n 

O ax 

aRn 
- 4Rmax· 

( 11) 

0TCl<lAa cneAyeT, YTO np111 n~6blX m ~ 0 VI n ~ 0 cy~ecTByeT nonVIHOM 
Pm,n OT <PYHK4VIVI u VI ee npOV13BOAHblX no x AO 2(m + n - 1)-ro no
P51AKa, TaKo~, YTO B~nonH51eTC51 paBeHCTBO 

aR ap 
R n m,n 
m-= 

ax ax. 
m 2:, O, n ~ o. 

.llanee, Ha OCHOBaHVIVI (2) BenVIYVIHbl <lln = 1¢n(x, t)\2 npVI n = 
= 1, ... ,N YAOBfleTBOp51~T aHanorVIYHOMy (8) ypaBHeHVI~ 
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(12) 

3 a <I>n a<1>n au l N -- + 4(u-.\n)-- + 2--<l>n = 0, n = , ••• , . 
ax 3 . ax ax-

C yYeTOM (10) OTC~Aa cneAyeT paseHCTBO • 

m a a2Rm-k. aRm-k 
I -[----<I> - ---

k=1 ax ax2 n nx 

a<1>n 

ax 

k-1 a Rm 
+ 4(u-.\n)Rm-k<l>n],\n = 4 --<1>' 

ax n 

a2
<1>n 

+ Rm-k ax2 + 

noKa3blBato11tee' YTO npVI n~6blX m ~ 0 VI n = 1, ... ' N cy~eCTByeT 

- a<1> a 2<11 nonVIHOM Qm OT <PYHK4VIVI u' <I> ' __ n ' n VI npOV13BOAHblX 
,n . n ax ax2 

OT <PYHK4VIVI u no x AO 2(m - 1)-ro nop51AKa, TaKO~, YTO cnpaBeA
nVIBO paseHCTBO 

awn 
Rma;--

aQm,n 

ax 

nonO>KVIM Tenepb 
00 

, m .::. O, n = 1, ••• , N. 

Jm = J Rm+idx, m ~ 0. 
-oo 

KaK Vl3BeCTHO, VIMeeT MeCTO paBeHCTBO 
8Jm 1 - = (m + -) R , m ~ 0. 
Bu 2 m 

np111 3TOM B COOTBeTCTBVIVI C (14) HaXOAVIM, YTO 

SJ 2m a r aR 
_m_ = I {-l)r -(~...!_), 

r = 0 axr au<r) Su 
u(r) = 

. r 
a u -. 
axr 

(13) 

; (14) 

(15) 

(16) 

CnpaBeAnVIBOCTb paBeHCTBa (15) HVIKaK He CB513aHa c ypaBHeHVleM 
KopTesera - Ae Bp111ca, a 51Bn51eTC51 OAHVIM 1113 <PYHAaMeHTanbH~X 
cso~CTB AV1ar0Han111 HApa pe30flbBeHTbl onepaTopa WpeAviHrepa. npoc
Toe AOKa3aTenbCTBO 3TOro qiaKTa MomeT 6b1Tb nonyYeHO cneAYIOUtVIM 
o6pa30M. 803bMeM npOV13BOflbH~ 6eCKOHeYHO AV1cJxt>epeH4111pyeMy~ 
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no x QJYHKL.\111!0 0 = 0(x) , YAOBneTBopsuouzyio ycnos111s:iM 

00 

f ! e (r) ( X) I dx < 00' r = 0, 1, 2' ... ' 
-oo 

111 paccM0Tp111M sen1114111Hy 

oc 

J = J O(x) R(x, ~)dx. (17) 
-oc 

C noMO~blO (4), (6) 111 (7) nerKO HaXOA111M, 4TO np111 nio6oM xE(-00,00) 
BblnonHfleTCfl paseHCTBO 

00 

oJ 
ou(x) 

= -½-1¢:(x,f) J O(z) ¢!(z.~dz -
2f X 

00 

-<ti!(x, 0 J 0(z) <ti:(z, f,)dz I. 
X 

npeAnOnO>Kll1M Tenepb, 4TO Ha OCll1 X 111MeeTCfl T04Ka X1, .TaKafl, 4TO 

u(x) ea O np111 x :S x1. Bo3bMeM npo1113sonbHYIO T04KY x 0 TaK, 4TO 

x 0 < x 1• HeTPYAHO y6eA111TbCfl, 4TO np111 nio6oM x ~ x 0 cnpaBeAn111so 
paBeHCTBO 

X X 

~ = -i l,1.
2 (x, f) f ,1.

2(z, t')dz - ,1.
2 (x, f,) f ,1.

2 (z, t')dzl -a1= t 'I'_ · 'I'+ · · 'I'+ · '/'_ 
. ¾ ¾ 

_...!_2[<ti2(x,~)exp(2i~x0 ) + <li+2(x,~exp(-,2if,x 0 )]. 
2f - ' 

nycTb, Aanee, cy~ecTsyeT T04Ka x 2 > x 1 , TaKas:i, 4TO B 111Tepsane 

X I; (xo, X2) <PYHKL\111fl 0(x) pasHa TO>KAeCTBeHHO eA111H1111.\e. TorAa np111 
nlOOOM X ~ (xo,x J 111MeeT MeCTO paBeHCTBO 

8J 1 ----
8u(x) 2f, 

aR(x,f,) -at 
2 2 = 1_¢,_(x.~) + 1+¢+(x, 0, 

(18) 

6 

! .~'l! I
I.' 
\' 

. 'I 
:, 
': 

l 

rAe 

' 00 

I i r 2 i _ = ~tJ 0(z )¢+(z,()dz - 7 exp(2i(x 0 )], 

x
0 

2 , 
(19) 

I+ 
-i OO . • i 
--2 l f 0(z)¢.:(z,c)dz + -exp·(-2it'xo)l. 
2 ( x

0 
2 <; 

B c111ny (9) onpeAeneHHas:i nocpeACTBOM (17) senll14111Ha J oonaAaeT 
ac111MnTOTW•leCKll1M np111 /: ➔ ±00 pa3no>KeH111eM Bll1Aa . 

J 

00 

l: 
m= o 

(-1.)m 
00 

( 2m + 1 -~ 0(x )Rm(x )dx. 

Ha OCHOBe ( 6 )·, ( 7) 111 ( 11) OTCIOAa cneAyeT, 4TO np111 nlOOOM 

x G (xo, x 1 ) ac111MnToT1114eCKoe np111 t ➔ ± 00 pa3no>1<eH111e senll14111Hbl 
BJ 1 

ou{lZ) COAep>Kll1T eA111HCTBeHHblVI HeHynesovi 4neH, a 111MeHHO 4neH -~· 

cooTBeTCTBy~111111 m = 1. 3To 3Ha4111T, 4TO np111 nio6oM x E (x 0 ,x 1 l oJ . 1 · 
111 t ➔ ± 00 sen1114111Ha ~= ou(x) + ~ cTpeM111Tcs:i K Hynio 6b1crpee nio-

6ovi OTPll11.\aTenbHOVI CTeneHll1 t. C APYrOVI CTOpOHbl, cornaCHO (6) 

111 ( 7) np111 nlOOOM Xe (x o• x 1) BblnonHfleTCfl paaeHCTBO :: = - (\ . 
TaKll1M o6pa830M, np111 nlOOOM XE- (Xo,X 1) 111 ,; ➔ ± 00 nesas:i 4aCTb pa

BeHCTBa (18) CTpeMll1TCfl K Hynio OblCTpee nio6ovi OTP1111.\aTenbHOVI CTe

neHll1 t' T. e. np111 nlOOOM X E ( Xo, X 1) 111 nlOOOM n > 0 BblnonHfleTCfl 
COOTHOWeH111e 

Jim £(~ 
/:..;±oo Bu(x) 

1 

2/: 
aR.(x,f))/:n] = o. n > o. 

at (20) 

B COOTBeTCTBll1111 C paseHCTBOM (18) COOTHOWeH111e (20) 03Ha4aeT, 

4TO onpeAeneHHble nocpeACTBOM ( 19) senll14111Hbl L 111 l+ np111 ( ➔ :!: 00 

CTpeMSlTCfl K Hynio OblCTpee nio6ovi OTPll11.\aTenbHOVI CTeneHll1 t. 0TCIO

Aa B c111ny (18) BblTeKaeT, 4TO COOTHOWeH111e (20) BblnonHfleTCfl 

111 np111 nlOOOM xE(x1,X2)- TaKll1M o6pa30M, C noMO~blO (9), (14) 
111 (17) nony4aeM, 4TO COOTHOWeH111e (15) BblnonHs:ieTCfl np111 nio6oM 
x E(x 1,x 2), ecn111 u(x)=O np111 x~x1. C y4eTOM Toro, 4TO np111 noA

XOAfl~eM BblOOpe <PYHKL.\111111 0 = 0 ( X ) T04Ka X 2 '> X 1 MO>KeT OblTb B3SlTa 

CKOnb yrOAHO AaneKO OT T04Kll1 Xi, Mbl y6e>KAaeMCfl B cnpaBeAn111-

BOCTll1 COOTHOWeHll1fl ( 15) np111 nlOOOM x > x 1, ecn111 u(x) = 0 np111 
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X~X1- nocKOnbKY COOTHOWeH~e (15) noKanbHOe, TO ~3 CKa3aHHoro 
BblUJe cneAyeT ero cnpaBeAn~BOCTb AnR n~6o~ 6eCKOHe4HO A~cjxpepeH-
4~pyeMO~ QIYHKL\~~ u = U ( X ) • np~ 3TOM, KOHe4HO, HY>KHO AnR onpe-

o J m 
AeneH~R sen~4~Hbl ~ ~cnonb30BaTb paBeHCTBO ( 16), a He pa-

BeHCTBO (14). ~e~CTB~TenbHO, nyCTb 6eCKOHe4HO A~cjxpepeH4~pyeMaR 
QIYHKL\~R U = U ( X ) onpeAeneHa - B HeKOTOPO~ OKpecrnocrn T04K~ X = 
= x', cKa>KeM, B ~HTepsane A2 = (x' - 28, x' + 28,) , 8 > 0. Bo3b
MeM 6ecKOHe4HO A~clxt>epeH4~pyeMy~ QIYHKL\~~ <1 = <1( x) , paBHY~ Hyn~ 
BHe ~HTepsana A 2 ~ paBHY~ eA~H~4e B n~6o~ T04Ke Xe A1 = ( x' -o, 
x' + o). TorAa cnpaseAn~BOCTb COOTHOWeH~R (15) AnR QIYHKL\~~ u_ = 
= u(x) s ~HTepsane A1 cneAyeT ~3 cnpaseAn~socT~ 3Toro cooTHo
weH~R AnR QIYHKL\~~ U = <1 ( X )u ( X) B ~HTepsane A 2 • 

Tenepb M~ B COCTORH~~ nony4~Tb 3aKOH~ coxpaHeH~R (1). 
C 3TO~ 4enb~ nono>K~M 

T = m 

2 
--- Rm+ 1 , m ~ O. 
2m + 1 

Ha n~60M peweH~~ C~CTeM~ (2) B~nonHReTCR paseHCTBO 

aTm 

at 

2m 

:I 
r = o 

a Tm a r C 

au<r) Txr' 

rAe cornacHo (2) ~ (11) ~MeeM 

N a 2 aR2 
r = s :t f n -I c/> I - s --.• 

n=l ax n ax 

nepen~weM·Tenepb paseHCTBo (22) B cneAYl<ll-4eM B~Ae: 

aTm 

at 

rAe 

aYm --
ax 

2m r-1 

Ym = I- I 
r=1 k=o 

2m 

+f I (-li LtaTm 
r = 0 axr au<r) ), 

k ak o'rm 
c-1) t~( au<r> 

ar- k-1 
n - r 

axr-k=T" 

Ha OCHOBaH~~ (15), (16) ~ (22) cnpaBeAn~BO paseHCTBO 
2m 

.. r a r a Tm 
'I (-1) -(--r.:r-) = Rm, m ':::. O. 

r=o axr au\r, 
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(21) 

(22) 

(23) 

l 

TaK~M o6pa30M, c y4eTOM (12), (13) ~ (23) nonyYaeM paBeHCTBO 

aTm 'ilYm ilZm 
---------, 
ilt ax ax 

rAe 

N 

.Zm = 8 Pm2 - 8 :r fnQmn• 
' n = 1 ' 

nonaraR Xm= Z m - Ym, Mbl nony4aeM noKanbHble 3aKOHbl coxpaHeH~R 
B~Aa ( 1) ' KOTOpble BblnOnHR~TCR AnR n~6blX AOCTaT04HO rnaAK~X ' 
no x peweH~~ C~CTeMbl ( 2), a He TOnbKO Aml peweH~~, YAOBneTso
PRIOl-4~X ycnoB~RM (5). 6onee Toro, Heo6XOA~MO OTMeT~Tb, 4TO np~ 
nony4eH~~ 3aKOHOB coxpaHeH~R (1) cy~eCTBeHHO ~cnonb3yeTCR He-
3aB~C~MOCTb sen~4~H ,\ n OT. KOOPA~HaTbl X' n = 1, ... ' N • 0AHaKO 
HaM~ H~KaK He ~cnonb30Banocb CAenaHHoe paHee npeAnono>KeH~e, 
4TO sen~4~H~ ,\n He 3aB~CRT OT speMeH~ t. TaK~M o6pa30M, 3aKo
Hbl coxpaHeH~R ( 1) BblnOnHR~TCR AnR n~6o ro peweH~R C~CTeMbl ( 2) 
~ B TOM cny4ae, KOrAa Ben~4~Hbl ,\n RBnR~TCR npo~3BOnbHblM~ se
~eCTBeHHblM~ QIYHKL\~RM~ t. 6onee Toro' ecn~ Ben~4~Hbl ,\n RBnR~TCR 
nono>K~TenbHblM~ QIYHKL\~RM~ t' TO ecTeCTBeHHO nocTaB~Tb Bonpoc 
0 cy~eCTBOBaH~~ peweH~R C~CTeMbl (2), YAOBneTBOpR10t-4ero ycnoB~RM 
(5). 04eB~AHO, 4To ecn~ TaKoe peweH~e cy~ecTsyer, TO sen~4~Hbl 

00 

Jm = J Tm dx ' m ~ 0' np~H~Ma~T Ha 3TOM peweH~~ nocTORHHble 
-co 

3Ha4eH~R. 0AHaKo cy~eCTBOBaH~e TaK~X peweH~~-~ B03MO>KHOCTb ~x 
HaXO>KAeH~R C nOMO~b~ MeTOAa o6paTHO~ 3aAa4~ pacceRH~R RBnR~TCR 
B HaCTOR~ee speMR HepeweHHblM~ npo6neMaM~, peweH~e KOTOPblX 
npeACTaBnReTCR HaM 04eHb Ba>KH~M no PRAY np~4~H. 

B 3aKn~4eH~e He06XOA~MO OTMeT~Tb cneAyl<ll-4ee. B c~ny (4) Be
n~4~Ha 

2 . 2 
<I> =C11(,;)cp_(X,<) + 2c12(t)¢,_(x,,;)¢,+(x,f.) + c22 (f)<fi+ (X, t) 

np~ n~6oM ,; e (- 00 , "") YAOBneTBopReT ypasHeH~~ ( 8). CornacHo ( 6) 
Ben~4~Hbl 

00 

q,n 
2n J,; <l>(x,t")df,, n 0,1,2, ••• , (24) _.,., 

6YAYT Be~eCTBeHHblM~, ecn~ K03cjxp~4~eHTbl ell' c12 ' C22 YAOBner
BOpR~T ycnoB~RM 

9 



cu (-f.) = cu ITT, c12 (-t} = ~. c22 (-0 = c 22-zn. 

i B COOTBeTCTBL1L1 c (8), (10) L1 (24) nonyyaeM paBeHCTBO 

m a a2Rm-k r.lRm-k iJ'l\_1 a21J\t_1 
l: --l----'l\_1- --- --- + Rm-k~ 

k=l ax ax 2 ax· ax ax 

+ 4Rm-k(u'l'k- 1+ 'Pk)] 
aRro 

4-'Po • 
ax 

+ 

~3 3Toro paseHCTBa BblTeKaeT, 4TO npL-1 rno6oM m :.:. 0 cy111ecTsyeT 
nonL'IHOM Gm OT cf>YHKL..\L1L1 U, senL14L1H 'l'o, 'I' 1 , .•. , 'Pm L1 L'IX npOL13BO,ll
HblX no x COOTBeTCTBY10111ero nopSl,llKa, TaKo£1, 4TO cnpaBe,llnL1B0 pa-
BeHCTBO 

R a'I''° 
m--

ax 

aom 
·-·-, 

ax 
m 2: O. (25) 

3aMeHL1M Tenepb B nepBOM ypaBHeHL1L1 CL'ICTeMbl (2) L1CT04HL1K, T.e. 
paccMoTpL'IM ypasHeHL1e 

au 
-+ at 

au a3u N a , 2 a'I' o 
6u- + -- = 8 I. f -1 ii> 1 + -- • 

ax ait3 n = 1 n ax . n ax 
(26) 

Ha OCHOBe {25) L1 npL-1 TaKOM sw6ope L1CT04HL1Ka ypaBHeHL'!e KopTese
ra - ae BpL1ca L1MeeT 6ecKoHe4HOe YL1cno noKanbHblX 3aKOHOB coxpa
HeHL15l BL-1.C,a ( l). npL-1 3TOM senL14L1Hbl Tm OCTalOTCSl. npe>KHL1ML1. 0,llHa
KO senL1YL1Hbl Xin B 3TOM cnyYae nonyYalOT aononHL1TenbHble cnaraeMble, 
KOTOpble TaK>Ke 3aB~1C5lT OT a·em14~1H 'I' 0 , '1'1 ~ ... ,>'I'm · L1 L'IX npoL-13-
BO,llHblX no X . COOTBeTCTBYIOl11ero nopSl,llKa. 

3,lleCb HenL'!WHe OTMeTL'!Tb, 4TO onpeaeneHHWe nocpe,llCTBOM (24) 
senL1YL1HW '1'0 L1Me10T, soo6111e rosopsi, pa3HWe npe,llenw npL-1 x ➔- 00 

L1 npL-1 X ➔ 00 • 0TCIOAa cne,llyeT' 4TO BXO.ll5lll.1L1e B paseHCTBO ( 25) no
nL1HOMbl Om TaK>Ke MoryT L'!MeTb pa3Hble npeaenbl npL-1 X ➔ -00 L1 npL-1 

' ... 
x ➔ oo. 3TO 3Ha4L1T, 4TO senL14L1Hbl Jm = f T mdx, m :? 0, 6y,llyT, BO-

-DD 

06111e rosopsi, 3asL1ceTb OT speMeHL-1 t, ecnL-1 c0Aep>1<a111asicsi B ypas
HeHL1L1 (26) senL14L1Ha 'l'o He paBHa TO>KAeCTBeHHO Hynio. TaKL'IM o6pa-
30M, s 3TOM cnyYae Hawa cL1cTeMa L1MeeT 6ecKoHe4Hoe YL1cno no
KanbH~x 3aKOHOB coxpaHeHL-151 BL1Aa (1), C noMOU1blO KOTOpWX HeB03-
MO>KHO nonyYL1Tb nepswe L1HTerpan~. 
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