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B TeOpHH HenHHe~HWX 3BOn~~HOHHWX ypaeHeHH~, HHTerpHpyeMWX 

MeTOAOM o6paTHO~ 3aAa4H, CHMMeTpHH Hrpa~T ABORKY~ pOnb. npemAe 

Bcero, CaMH ypaBHeHHR o6naAa~T BWCOKO~ CTeneHb~ CHMMeTpHH, 4TO 

BWpamaeTCH B Cy~eCTBOBaHHH 6eCKOHe4HOMepHO~ rpynnw HenHHe~HWX 

npeo6pasoeaHH~, coxpaHR~~HX BHA 3THX ypaBHeHH~. Ho noMHMO 3Toro, 

nHHe~HWe one~aTopw, C nOMO~b~ KOTOpWX HHTerpHpy~TCR 3TH ypae

HeHHR, o6naAa~T, KaK npaeHno, CHMMeTpHe~, Hrpa~~eA eamHy~ ponb 

KaK npH nony4eHHH ypaeHeHH~, TaK H npH H3y4eHHH HX ceoAcTe. OA

HaKo CBH3b MemAY CHMMeTpHRMH nHHeAHWX onepaTOpOB H CBO~CTBaMH 

HHTerpHpyeMWX C HX nOMO~b~ HenHHe~HWX 3BOn~~MOHH~X ypaeHeHH~ 

H3y4eHa K HaCTOH~eMy BpeMeHH HBHO HeAOCTaT04HO. 

AnA Hnn~cTpa~MH cKasaHHoro swwe paccMOTPMM cneAY~~H~ npMMep. 

BosbMeM onepaTop 

X"' ax +P-C-\, /1/ 
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HeTPYAHO BHAe!b, 410 B CHny /2/-/4/ cnpaBeAnHBW pa~eHCTBa 
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OT·C~Aa cneAyeT, 4TO $YHAaMeHtanbHY~ MaTpH~Y peweHH~ <ll ypaeHe

HMR 

X¢ .. 0 /6/ 

MOmHo ew6paTb TaK, 4To6w ewnonHRnocb ycnoeMe 

IIJ (x, ( ) .. J <ll (x, ( ) J-l • ¢ (x, f () , 
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a nplll m> 0 MaTpllll\bl Am YAO,BJ1eTBOpl'HOT COOTHOWeHIIIIO 

a 
[A, A ) - [P, A ) --A I .. 0 

m m-1 a X m-

/i2/ 

Ill yCIIOBIIIIO 

A ,. c AK +<ko + l)m ecn~~tP "'0. 
m m ' 

3T~~tMIII Tpe6osaH~~tRMIII MaTpllll\bl Am onpeAenRIOTCR OAH03Ha4HO. Aanee, 
HeTPYAHO y6eA111TbCR, 4TO nony4eHH~e TaKIIIM o6paaoM MaTpllll\~ Am 

YAOBneTBOpRIOT pas~HCTBY 

.TAm J -1 z cK-rn Am • /13/ 

CneAOBaTeilbHO, pRA /10/ RBnReTCR ~opManbH~M peweH~~teM ypasHeHIIIR 
/9/. Aanee, paseHCTBO /13/ oaHa4aeT, 4TO PRA /10/ YAOBneTBOpReT 
ycnoBIIIIO /8/. Bo3bMeM Tenepb onepaTop T BIIIAa 

T .. a, 
n 

+ L A , !' n-rn 
mzO mS 

rAe a, - onepaTop Alll~~epeHLIIIIPOBaHIIIR no speMeHIII 
yCilOBIIIe COBMeCTHOCTIII IliiiHe~H~X CIIICTeM 

X <ll • 0, T <ll• 0. 

3TO yCIIOBIIIe, KaK 1113BeCTH0 1 II!MeeT BillA 

[T,X) .. O 

t, Ill paCCMOTpiiiM 

111 s paccMaTplllsaeMoM HaMill cny4ae cornacHo /11/ 111 /12/ MO*eT 6~Tb 
aan111caHo TaK: 

_a_!_ • [ II , An+ 1 1 . 
at 

/14/ 

3TO 3Ha4111T, 4TO paseHCTBO /14/ B CIIIIlY /5/ Ill /13/ onpeAenReT KOp
peKTH~M o6pa30M HeKOTOPYIO HeJ1111He~HYIO 3BOI1IOLIIIIOHHYIO CIIICTeMy, ecn111 
~11ryp11posasw11e np11 ee onpeAenet-1'111111 Lle1lble 411cna K 11 n YAOBneTBOpR
IOT ycnOBIIIIO nxK +(ko +2)s,. rAe S- npOIII3BOJ1bHOe Llenoe 4111CJ10. 
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~Ta C~CTeMa MOmeT 6~Tb npeACTaBneHa B cneAY~~eM B~Ae: 

ko+2 
Lcp+Vrps( ¢, a¢ +w¢-o. 

ax 
rAe onepaTop L, cornacHo /15/, ~MeeT B~A 

L"" a ko +t 
X 

ko k 
+ ~ uk a 

k,.O X 

' 

/16/ 

/17/ 

a ¢yHK4~~ U O , ••• , U ko , V RBnR~TCR nom1HOMaM~ OT ¢yHK4~J::1 Po , 
• Pko• q, w ~ ~x npo~3BOAHbtX no x, T.e. 

uk- Pk (Po, ... , pk , q, w), k- O, ... ,k 0 , 
0 

v "" Q (p 0 ..... p k . • q, w ) • 
0 

C~CTeMa /16/ MOmeT 6~Tb 3anHCaHa B B~Ae 

... ko +2 
(5:: -lJI)h .o, h"'(¢.¢1), lJ .. ( , r .. diag(l,O), 

/18/ 

/19/ 

rAe 3HaK 11 - 11 HaA BeKTOpoM-CTOn6l.IOM h 03Ha4aeT TpaHCnOH~pOBa
H~e, a onepaTop .S:: ~MeeT B~A 

.s:: .. 
L v 

/20/ 
w ax 

OnepaTop .S:: nopomAaeT ceMei:icTBO Hen~Hei:iH~X sson~4~0HH~X ypasHe
H~i:i, onpeAen~eMbiX C nOMO~b~ onepaTOpHOrO COOTHOWeH~fl 

A+[ a, .s:: -l)n .. ~·c.S:: -l)o. 1211 
at 

np~ 3TOM onepaTOpbl a ~ a z a-~ He 3aB~CRT OT napaMeTpa 1) 

~ ~Me~T cneAY~~y~ MaTp~4HY~ CTpyKTypy: 

a .. /22/ 
H 0 H a· 

(j,., 
0 0 0 

rAe H , a ~ T - A~¢¢epeH4~anbHbte no x onepaTopbt. no3me Mbt 
noKameM, 4TO nony4aeM~e TaK~M o6pa3oM ypasHeH~R ~Me~T B~A 

lik,.fk(u 0 , ... ,uk ,v,w), k,.O, ... ,k 0 , 
0 /23/ 

v,. g(u
0 

, ... , uk
0 

,v, w), w-h(u 0 .... ,uk
0 

,v,w), 

6 

'I; 

rAe fo , .. , ,fk
0

,g ~ h flBm;mTCR non~HOMaM~ OT ¢yHK4~J::1 u 0 , ... ,U ko, 
v , w ~ ~x npo~3BOAH~X no x. 6onee Tore, onpeAenReM~i:i TaK~M 

o6pa3oM Knacc ypaBHeHHA cosnaAaeT c TeM, KoTop~A nony4aeTCR 
c noMOUlb~ cooTHoweH~R /21 I s cny4ae, KOrAa onepaTopbt .a ~ ~ 3a
s~cRT non~HOM~anbHO oT napaMeTpa 1)· HaKoHel..l, MOmHo noKa3aTb, 4TO 
C~CTeMa /23/ CBR3aHa C ypaBHeH~eM /14/ npeo6pa30BaH~eM /18/. 
A cei:14ac yKameM n~ocToA annrop~TM, np~rOAH~i:i AnR npaKT~4ecKoro 

HaxomAeH~R onepaTopoB H , a• ~ T. 

B C~ny /22/ COOTHOWeH~e /21/ 3KB~BaneHTHO cneAY~~ei:i C~CTeMe: 

_a..L. + [H L] +a·w -vT .. O, 
at · /24/ 

v + H ·v + a a • 0, 
X 

ws wH+ax•T. 

nycTb Ho - npo~3BOnbHbtA A~¢¢epeHI..I~anbHbtA. no x onepaTop B~Aa 

no 
~ h an 

nzO n X ' 
no ~ 0, /25/ Ho ""a no +2 

X + 

TaKoA, 4TO nopRAOK onepaTopa 

a
0 

... [H 0 ,L] 

He npesocxoA~T k 0 .0npeAen~M Tenepb onepaTop~ a0 ~To ~3 ycnos~R, 

4TO onepaTOp~ 

a·o .. Ho· V+ao ax' ; - w H +a .r0 0 0 X 

/26/ 

~Me~T HynesoA nopRAOK, T.e. RBnR~TCR onepaTopaM~ yMHomeH~R Ha 
¢YHK4~~. 04eB~AHO, 4TO 3TO ycnos~e onpeAenReT onepaTop~ a0 ~ To 
eA~HCTBeHHbiM o6pa3oM. Aanee, ~3 /25/ ~ /26/ cneAyeT, 4TO TaK 
onpeAeneHH~e onepaTop~ a 0 ~ To ~Me~T B~A 

no+ 1 
a0 .. -V ax +a 0 , 

· n +l 
T ,. - wa 0 + fCI 0 X 1-' 0' 

rAe nopRAOK onepaTopoB a
0 

~ (3
0 

He npesocXOA~T n0 .TaK~M o6pa30M, 

nopRAOK onepaTopa 

y
0
.·a0 .w-vr0 

TaKme He npeBOCXOA~T n 0 , 3TO 3Ha4~T, 4TO np~ ko ~nO paBeHCTBa 
/24/, ecn~ B H~X nOACTaB~Tb BMeCTO H , a ~ T Hai:iAeHH~e HaM~ 
onepaTOpbt H

0 
, a 

0 
~ r

0 
, onpeAenR~T KoppeKTHbtM o6pa30M HeKoTopy~ 

Hen~Hei:1Hy~ 3BOn~I..I~OHHY~ C~CTeMy. B TOM cny4ae, KOrAa ko <no , 
npo4ecc HaxomAeH~R onepaTopoB H , a ~ r Ha 3TOM He 3aKaH4~sa
eTCR ~ npoAonmaeTCR cneAY~~HM o6pa3oM. Bo3bMeM onepaTop H1 BH-

Aa 
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no-ko -1 n -k -n-1 

HI - ::s h* a o o 
n •0 n x ' /27/ 

TaKo~, 4TO nopRAOK onepaTopa 

a1 = [ H 1 ,L ]+Yo 

He npeaocxog~T k 0 .0npegen~M, ganee, onepaTop~ u~ ~'I ~3 ycno
B~R, 4TO onepaTop~ 

(; ,. H • v +a· a I I I X 

/28/ 'I .. wHI +a,.rl 

~Me~T Hyneao~ nopRAOK. C y4eTOM /27/ ~3 /28/ cnegyeT, 4TO np~ 
n

0
,. ko + 1 cnpasegn~BO paBeHCTBO al ,. r l x0, a np~ llo > ko + 1 one

paTOpbl U 1 ~ r] ~Me~T B~A 

n -k -2 
a I - - h~ v a X 0 0 + a I 

n 0 -ko- 2 
r1x-h~ wa, +{31' 

rge onepaTOpbl a 1 ~ f3I ~Me~T nopRAOK He Bbrwe n 0 -k 0 -3. 3To 3Ha-
4~T, 4TO nopRAOK onepaTopa 

y ,. u • w- vr 
I. I 1 

TaK>Ke He npesocxoA~T n 0- ko- 3. TaK~M o6pa30M, np~ k 0<n 0 <2k 0+4 
paseHCTBa /24/, ecn~ s H~x noACTaB~Tb sMeCTO H , a ~ r onepa
TOpbl H

0 
+ H

1
, u

0 
+Ul ~ r

0
+r 1 • CHOBa onpeAemmT KOppeKTHbiM o6-

pa30M HeKOTOpy~ Hen~He~HY~ 3BOn~l.I~OHHY~ C~CTeMy. np~ 2ko + 3 <no 
npOl-\ecc HaXO>KAeH~FI Tpe6yeMbiX onepaTopos H. , a ~ r Ha 3TOM He 
3aKaH4~BaeTCFI ~ AOn>KeH 6~Tb npOAOn>KeH, KaK yKa3aHO B~We. ftCHO, 
4TO ecn~ BbmonHeHo HepaseHCTBO (m-1) ko + 3 (m-2) < n 0 S,mko + 3( m- 1), 
m..., 1, To AnR HaXO>KAeH~FI onepaTopos H , u ~ r noTpe6yeTCFI pos

HO m waros. 
YMHO>K~M Tenepb sTopoe ypasHeH~e c~cTeM~ /24/ cnpasa Ha one

paTop a~ 1 . w ~ cno>K~M c nocneAH~M ypaaHeH~eM 3TO~ me c~cTeMbt, 
yMHO>KeHH~M cnesa Ha onepaTop va; 1 . B pe3ynbTaTe nony4~M paseH

CTBo 

a -1 l -1 1 --(va •W)+ H. vJ .w + u•w- vr-0. 
at ' ' 

B~4~TaR 3TO paseHcTBO ~3 nepsoro ypasHeH~FI c~cTeM~ /24/, nony-
4aeM ypasHeH~e le~3eH6epra 

aL +[H,L] .. o, /29/ 
at 

8 

i ,, 

rAe onepaTop L CBR3aH c onepaTopoM L s~ga /17/ cooTHOWeH~eM 

~ 1 
L • L - va-; •W 

/30/ 

~, cnegosaTenbHO, RBnReTCR ~HTerpo-gwp<!JepeHI..I~anbHbiM onepaTopoM. 
C gpyro~ CTOpOHbl, onpegeneHHbl~ nocpeACTBOM /19/ ~ /20/ on epa

TOP £- TJ 1 3KB~aaneHTeH MaTp~4HOMY onepaTopy nepsoro nopRgKa 

x.ax+u-r, /31/ 

rge 

0 I jo Ek +1 0 
0 

u,. I uo u 1 ... uko 0 : I. r -~: 
0 0 

w 0 ... 0 0 0 0 

/32/ 

np~ 3TOM MaTp~l..la [ CBR3aHa C MaTp~l..le~ J B~ga /4/ COOTHOWeH~eM 

f'-J{3-yJ. r· Jf3ri . 

rge 

{-3- qiag (ry. 1, ... , 1,0), y - di ag ( 1, ...• 1. 7J ,0) . 

3Ha4~T, c~cTeMa ypasHeH~~ /24/, KpoMe npegcTasneH~FI /29/, /30/, 
gon>KHa e~e o6nagaTb npegcTasneH~eM a a~ge ycnoa~R cosMecTHOCT~ 

gnR onepaTopoa nepsoro nopRgKa X B~Aa /31/ ~ 

~ n 
T ,. a + ::£ F 7J n-n: 

t m.O m 

rge MaTP~LI~ Fm He 3aB~CFIT OT napaMeTpa 7J· Bo3H~~aeT sonpoc 
B03MO>KHO n~ ~ KaK Ha~T~ MaTP~LI~ Fm ,4T06~ paseHCTBO 

1331 

r f. x1- o /34/ 

onpegenRnO KOppeKTH~M o6pa30M HeKOTOpy~ Hen~He~HY~ 3BOn~l.I~OHHY~ 
C~CTeMy Ha MHOroo6pa3~~ Mo MaTp~LI U B~ga /32/. HeTp~B~anbHOCTb 
3Toro sonpoca s~gHa y>Ke ~3 cnegy~~ero <!JaKTa. nycTb £'0 pasHo 3Ha-
4eH~~ np~ 7]-=0 onp~geneHHO~ nocpegCTBOM /32/ MaTp~l.lbl J', a ~~-~,. ii_, 
CornaCHO /31/ ~ /33/, paBeHCTBO /34/ 3KB~BaneHTHO COOTHOWeH~R~TJ 

[ I' 
1 

, F 
0 

] ,. 0. 

[ r 
1 

, F m ] + [ f 0 , F m-l] - [ U, Fm_11 - aFm-1 0 m-l, ... ,n, ---- . ax 
9 
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.:JU a Fn ~- - -·- - (U F 1 + (10 , F 1 "'0 . at ax ' n n 
1351 

0TCIOga, B 4aCTHOCH1, BI-IAHO, 4TO eCJll-1 B3flTb MaT PI-IllY F n+ 1 , ygos

JleTBOpRIO~yiO yCJlOBi-110 

( f'l , F n+ 1 1 + ( f' 0 , F n 1 - ( U, F n 1 -
a Fn 

a.x ,. 0' 

TO ypasHeHHe 1351 MOlKeT 6biTb sani-!CaHO B BHge 

au .. [['1 , Fn+11. at 
1361 

OgHaKO MaTPHLia (f'1 ,Fn+~ HMeeT, soo6~e rosopR, HHYIO CTpyKTypy, 
HelKeJll-1 MaTPI-!Lia U, 1-1 no3TOMY paseHCTBO 1361 MOlKeT OKa3aTbCfl 6ec
CMbiCJ1eHHbiM. CnegoBaTeJlbHO, BbiRCHeHHe HCTHHHO~ CTpyKTYPbl MaTpHI..Ibl 

Kn .. (f'o ' F n 1 - (U' F ] - a F n 
n ax 

Heo6xogHMO AJlfl BbiRCHeHHR sonpoca o KOppeKTHOCTH ypasHeHHR I 351. 
BalKHOCTb 3TO~ saga4H ycHJlHBaeTCR cnegyta~HM o6cTORT~IlbCTBOM. 3a

MeHHM s cooTHoweHHH 121 I napaMeTp TJ Ha onepaTop ca v , rge c -
KOHCTaHTa, a ay- onepaTop AH~~epeHLIHPOBaHHR no BTOpO~ npOcT
paHCTBeHHO~ nepeMeHHO~ y. Bo3HHKaeT TecHo csRsaHH~~ c npeg~gy~HM 
BOnpOC - B.03MOlKHO Jll-1 1-1 KaK Ha~TH onepaTOpbl p H ~' TaKHe, 4TO 

onepaTopHOe COOTHOWeHMe 

a !f. + ( p. !f. - c r a 1 .. ~·<!f. - c r a ) at Y Y 
1371 

onpegenReT KOppeKTHbiM o6pa30M HeKOTOpyiO HeJlH He~ HYIO 3BOJ1101..1HOHHYIO 
CMCTeMy. np~-1 3TOM RCHO, 4TO eCJlH nOJ10lKHTeJ1bH~~ OTBeT Ha nepB~~ 
sonpoc cnegyeT H3 HanH4HR CBR3M Memgy ypasHeHHRMH 1141 1-1 1231, 
sagasaeMo~ npeo6pasosaHHeM 1181, TO gnR B~RCHeHHR BToporo so
npoca 3TOT ~aKT, 04eBHAHO, He HMeeT HHKaKoro 3Ha4eHHfl. 3a6erafl 
snepeg, see me oTMeTHM, 4TO oTBeT Ha 3TOT sonpoc nonolKMTeneH, 
a cpegM nOJ1y4aeMblX C nOMO~biO COOTHOWeHHR 1371 ypaBHeHH~ HaXOAMT
CR HeCKOJlbKO HMeiO~HX npHJlOlKeHMe B rHAPOAMHaMHKe H B ~M3HKe nnas

Mbi/2/. 
AnR B~RcHeHHR scex 3THX sonpocos paccMoTpHM MHoroo6pasHe M 

MaTpi-11..1 o6~ero nonomeHHR U-\u \. fL•v= 0,1, ... , k 0 + 2. OnpeAe.OHM 
' fL•V 

CHa4ana, npH KaKHX yCJlOBMflX ypaBHeHHe 

10 

}_!'_+(U,F1 .. (f', F] 
ax 

1381 

f' 

HMeeT ~OpMaJlbHOe peweHHe BHAa 

.. 
F- L 

m..O 

F -m 
m T} ' 

1391 

rge 3JleMeHTbl MaTPMLI F m He 3aBHCRT OT napaMeTpa T} 1-1 RBJlfliOTCfl 
nOJlHHOMaMH OT 3JleMeHTOB MaTpMI..Ibl U 1-1 ee npOM3BOAHbiX no X COOT
BeTCTBYIO~ero nopRAKa. C noMO~biO MeTOAa pa6oT~/Vnony4aeM, 4TO 
gnR cy~ecreoeaHHR yKasaHHoro e~we peweHMR ypasHeHMR 1381 gocTa

T04HO B~nOJlHeHHe yCJlOBM~ 

ufL•VaO npH r.t·- v <0, ecn~-1 p.,.,O, ... ,ko ,a v- 1, ••• , k 0 +1, 1401 

H, KpOMe TOro, npM fL,. ko + 2 nyCTb 

u ko+2,v ""0, ecn~-1 v,.. 1, ... , ko + 1. 1411 

" 
AoKasaTeJlbCTBO 3Toro yTseplKAeHMR ocHoeaHo Ha cneAYta~eM. 

nycTb fk ( .2rrk) n • exp 1--- • ycTb, Aanee, 
k 0 + 2 

1 1 . . . 1 0 

' ( 1 ~ cko +1 ~ 0 

8 .. 

~ko+1 (€1 ') ko +1 ... ( ko+1 
fko + 1 () . o 

0 0 0 1 

nonOlKHM 

F .. 8a8-1 , TJ- 'ko +2 

B pesynbTaTe ypasHeHMe 1381 npHMeT BHA 

rAe 

ao +(V, G],. ((A, 01, 
ax 

v,. 8-1 u0, (A,. 8-1r 8. 

B CHJlY 1321 cnpasegnMBO paseHCTBO 

(1 ( ,0). A .. diag • c 
1 

, ... , k + 1 
0 

1421 

1431 

ll 



Aanee, cornacHo /42/, V~MeeM 

2k0 +2 k -k -I 
v"' ~ vk' o , 

k..O 
/44/ 

rAe MaTPVI4bl V k OT napaMeTpa ~ He 3aBVICRT. 113 pesynbTaTOB pa6o
Tbt/l/ CneAyeT, 4TO ypaBHeHVIe /43/ VIMeeT $OpManbHOe peweHV~e BHAa 

' 
00 

G- ~ G Crn , /45/ 
rn=O rn . 

rAe 3neMeHT~ MaTpi-14 Qrn He saBVICRT OT ' VI RBnR~TCR nonHHOMaMH 
OT 3neMeHTOB MaTpi-14 \ VI MX npOi-13BOAH~X no X, eCnVI B~nOnHeHO 
ycnos1-1e 

vk = o npV~ k > ko + 1, /46/ 

T.e. B pasnomeHV~VI /44/ pasH~ Hyn~ Ko3¢¢H4MeHT~ npV~ nonomHTenbH~X 
cTeneHRX <;. BbtRCHVIM, 4TO osHa4aeT ycnoBV~e I 46! AnR MaTpV14bl U. 
nycTb V~,v - 3neMeHT MaTpM4bl V, CTOR~M~ Ha nepeCe4eHMVI (~+1)-~ 
CTpOKVI VI (v + 1) -ro CTOn64a. np~-1 ~' V = 0,1, .•• , ko + 1 HMeeM 

v~,v = 

1 ko+ 1 
--- ~ ( A~ f3 

ko + 2 {3- f ~ .,, u f3 ( c ') a, -0 a, v 
/47/ 

TaKMM o6pasoM, Ha ocHoBaHHM /47/ Vl3 /46/ cneAyeT /40/. Aanee, np~-1 
~ = 0, 1, ••• , k0 + 1 HMeeM 

v 
~.k0 +2 

k +1 
_1_ o~ << o~ 
ko + 2 a=O ~ 

u 
a, k + 2 

0 

a npVI v = 0,1, .•• , k
0 

+ 1 cnpaBeAnVIBO paBeHCTBO 

vk +2,v 
0 

ko+ 1 
~ u f3 f3=0 ko+2,{3 (cv<;) • 

/48/ 

/49/ 

0TC~Aa, cornacHo /46/, nony4aeM /41/. HaKoHe4, VIMeeT MecTo pa
BeHCTBo 

vk +2, k +2 
0 0 

/50/ uk +2, k + 2 · 
0 0 

TaKHM o6pasoM, B CVIny /47/-/50/ ycnoBVIR /40/, /41/ 3KBVIBaneHTH~ 
ycnoBHRM /46/. 
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'~ 
\ 

l 

), 

nono>KHM Tenepb 

0
0 

... diag(c
0 

,c1 , ... , ck' +2 ), 
0 

rAe c 0 , c1 , ..• , c ko+ 2 - npof13BonbHble KOHCTaHTbt, a npVI m > 0 
noTpe6yeM, 4T06bt M3TPI-14bl G rn YAoBneTsopRnH ycnoBM~ 

· G rn a 0, ecn~-1 V = 0. 

3THMVI ycnoBVIRMf1 PRA /45/ onpeAenReTCR OAH03Ha4Ho. PaccMoTpVIM 
Tenepb PRA 

00 

8 G 8-1 ,..-rn rn ., • 
I 

F- l 
rn=O 

RcHo, 4To 3ToT PRA HMeeT BV~A 

.... ~- ,... -m 
F- !. .F ( 

rn=-k -1 rn 
0 

k +2 
VI ¢opManbHO YAOBneTBopReT ypasHeHVI~ /38( npf1 17 =' 0 . 0Tc~Aa 
cneAyeT, 4To nocneAoBaTenbHOCTb MaTpV14 Frn , m__:> -k 0 -1, pacnaAa
eTCR Ha k0 + 2 6ecKoHe4Hbte cepV~VI, o6pasyeMbte MaTp1-14aMV1 c HoMepaMVI 
m =(ko+2)'s, m= (ko+2)s-1, ••• , m=(k 0 +2)s-k0 -1, s_:_>O. nonomMM 
Tenepb 

Frn 

k 0 + 1 

l 
k=O 

F (k
0
+2)rn-k. m__:> 0. /51/ 

04eBVIAHO, 4TO o6pa3oBaHH~~ C noMO~b~ MaTPVI4 Fm BMAa /51/ PRA 
/39/ RBnReTCR ¢opManbH~M peweHVIeM ypasHeHVIR /38/. TaKVIM o6pasoM, 
Ha MHoroo6pa3VIH m c M MaTpV14 u. YAOBneTBOpR~~VIX ycnOBVIRM /40/ 
VI /41/, paBeHCTBO /36/ onpeAenReT KoppeKTH~M o6pa30M HeKOTOpy~ 
HenVIHe~HY~ 3Bon~4VIOHHY~ CVICTeMy. oonee Toro, cornacHo onpeAene
HM~ MaTpV14bl r

1 
, B npaBO~ 4aCTVI paBeHc;rsa /36/ 6YAYT oTnV14Hbl OT 

HynR TonbKo 3neMeHT~ nepso~o cTon64a 1-1 npeAnocneAHe~ "cTpoK!-1. 
3To 3Ha4HT, 4TO MHoroo6pa3VIe m

0 
em, o6pa3oBaHHOe MaTpV14aMVI U, 

y KoTop~x oTnV14H~ oT HynR TonbKO 3neMeHT~ nepsoro cTon64a 1-1 npeA
nocneAHe~ cTpoKVI 1-1 YAOBneTBopR~~VIMM ycnoBVI~ Sp U=O, 6yAeT V~HBa

pV~aHTH~M OTHOCVITenbHo CABV~ros no TpaeKTOpVIRM CVICTeM~ /36/. OA
HaKo MHOroo6pa3VIeM 0 MaTpV14 U BV~Aa /32/ VIHBapV~aHTH~M OTHOCVI
TenbHO CABVIrOB no TpaeKTOPMRM CVICTeM~ /36/, B006~e rosopR, He 
6yAeT. 3To 3Ha4V~T, 4To onpeAeneHVIe oneppTopa T nocpeACTBOM pa
BeHCTBa /33/ 3AeCb H~e nOAXOAMT. 4T06bt nony4MTb npaBMnbHOe Bbtpa
meHMe AnR onepaTopa T, nocTynMM cneAY~U\MM o6pasoM. 

nycTb Frn, ,v - 3neMeHT MaTPVI4bl F rn BMAa /51/' CTOR~M~ Ha nepe
Ce4eHMVI (~+r) -oi1 CTpOKM M (v+l) -ro CTOn64a, ~ ,V=0,1, ... k 0+2. 
OnpeAenV~M onepaTop~ 
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ko+ 1 k 
Dm, = ~ Fm,k ax- , iL= 0,1,.;.,·k 0 +2, 

'"" k=O ,,.., 

,... ko +l k -k+ 1 
Dm v = ~ a 0 • Fm k v + 

• k=O X •• 

k 
0 k-1' k-k~1 

+ ~ uk~ a •. F , , v=0,1,.;.,k0 +2. 
k=1 k'=O X m,k ;V 

Aanee, nonO)I(HM 

a = m 
Dm,O 

D 
m, k +2 

0 

Dm k +1 • 0 

.F o m, , k
0

+2 

.F 
m, k + 2, k +2 

0 0 

Dm k +2 • 0 a 
m 

.Fm,k
0

+2, k
0

+ 1 Fm, k
0 

+2, k0 +2 

/52/ 

/53/ 

/54/ 

~3 onpeAen~HH~ MaTpH~ -Fm cornacHo /52/-/54/ cneAyeT, 4TO onepa
TOpbl a 0 H a0 YAOBJleTBOp~IOT YCilOBHIO 

,... 
I a

0 
= a

0 
• I , /55/ 

a npH m > 0 cnpaBeAilHBO peKyppeHTHOe COOTHOWeHHe 

Ia .,.f.•a =~·I-"a •f., 
m m-1 m m-1 !56! 

rAe MaTpH~a I 11 onepaTop ! onpeAeneH~ nocpeACTBOM paseHCTB 
/19/ H /20/. noJlO)I(HM Tenepb 

(1 
n 
~ a 71n-m 

m=O m 

n 
(f=~~ 71 n-m. 

m=O m 
/57/ 

nonara~ ~=a--a H nOACTaBJl~~ B /21/, C y4e.TOM /55/ H /56/ no-
4aeM 

af. ,... 
- +a·f.-f.qz =0, 
at n n 

T.e. cornacHo /56/, HMeeM 

aJ:. ,... 
-- + a -I- I a = 0. 
at n+l n+l 

14 

I. 

" 

II'. 
'~ 

I• 
~ , 

JJ 

r 
j ,, 

Ha OCHOBaHHH /53/ H /54/ OTCIOAa B~TeKaeT CHCTeMa ypaeHeHHR 

aL ,... 
--+D -D -0 at n+1,k

0
+1 n+1,0- • 

!58! 
V=·-Fn+1.0,ko+2 • 

. F -0 
w + n+ 1, k 

0
+2, k

0
+C ' 

npH4eM B CHilY /52/ nop~AOK onepaTopa 

{3 =D -D n+1 n+l,O If+l. k0 +1 

He npeBOCXOAHT k 0 H, TaKHM o6pa30M, CHCTeMa /58/ onpeAeJleHa 
KOppeKTHO. 

Tene,pb Mbl B COCTO~HHH HanHcaTb npaBHJlbHOe Bblpa)l(eHHe Ail~ one
paTOpa T. noJlO)f(HM 

,... ' " 
5" =at +ff, 5" =at +ff , 

,... 
rAe onepaTop~ (1 11 (1 onpeAeneH~ nocpeACTBOM /57/. C y4eToM 
/59/ COOTHOWeHHe /21/ MO)I(eT 6~Tb 3anHCaHO B BHAe 

" 

/59/ 

(f. -711)·5""' 5"· (f. -710· '!60/ 

0TCIOAa cneAyeT, 4TO onepaTop 5" nepeBOAHT 11106oe peweHHe h ypae
HeHHR /19/ e peweHHe 3Toro )l(e ypaeHeHH~. Aanee, cornacHo /52/, 
/53/ 11 /57/, nOJlO)f(HM 

,J_ 

ko+1 'k 
~o. ko +2 

/61/ 

~ ~O,k ax 
I C!=l 

k=O 

ko+ l ak 

~k +2 k +2 ~ ~k +2,k X 0 • 0 k=O 0 

TaKHM o6pa3oM, Ha ocHoBaHHH /60/ 11 /61/ AilH 11106oro peweHHH 
(¢v,.Pv), v=O,l, •.• ,k 0 +2, ypaeHeHH~ /19/ cnpaeeAilHBbl paeeHCTBa 

a¢ ko + 1 . aK ¢ ko+ 2 
_v_ +. ~ ~ v 

· + ~ 0 k +2 .Pv = ~O ¢/L {3/L v ' at K=O O,K axK 'o fli= ' 
/62/ 

a.p k0+1 JK¢ ko+2 
_v_+~ i __ v+~ .P=~t/J.f3 
at K= O k O +2, K a X K k0 + 2, kO +2 V iL= O 1L IL• V ' 

/63/ 

rAe eenH4HHbl f3/L, v He 3aBHC~T oT x. AH<!l<!JepeH~HPYH paeeHCTBo /62/ 
k pa3 no x , k = 1, .•. , k

0 
+ 1 , c .y4eToM ypaeHeHHH I 19/ nony4aeM 
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ak+l 
aK cpV j; 

2 
tPv 

.. _ ··+ k,k
0
+ -xK 

¢v ko +1 

at axk + ~ ,j; K=O k,K 

k o+2 a k cp 
= ~ __ IL 

11.=0 axk 
f3/L, v ' /64/ 

r.qe np11 o _;:,k ~ k0 11 1 ~ K ~ k0 + 1 11MeeM, 

a~ k, K <r <r 
+ J -·J. u • 

ax k,K-1 k,k
0

+1 K 
~ 

k+ l,K 

a np11 K =0 11n11 K = k0 +2 11 0_:::: k_::: k 0 cnpaae.qni1Bbl paBeHCTBa 

. . a~k.o 
--a;- + Tf ~k.k 0 + 1 -~k.ko+ 1 uo- ~k,k0 +2" • ~k+-1,0 = 

3; -k+1,k0+z-
a~ k, k 

0
+2 

ax 
~kk+1v. • 0 

nony4eHHble TaKI1M o6pa3oM aeni1411Hbl ~J.! 
11 

o6pa3yiOT MaTPI1llY ~, 
y KoTopoH Ha nepece4eHI111 (!L+ 1)-oH CTPOK11 11 (v+ 1) -ro cTon64a cTo-
11T ~IL.v , /L,v = 0,1, .•• ,k 0 +2. PaaeHcTsa /62/-/64/ 03Ha4aiOT, 4TO 
onepaTop T* BI-1Aa 

T*= at + ~ !65! 

nepeBO.qi-'IT ~yH.qaMeHTanbHYIO MaTpl-11.lY W peweH11H ypaBHeHI1H 

~ 

X W= 0 

a peweHI1e 3Toro *e ypaaH~HI-'!H. Cne.qoaaTenbHO, onepaTop~ T* 11 X 
KOMMYTI1py10T Me*AY C060H B C11ny /21/, T.e, 

[T*, X]=O. !66! 

noKameM Tenepb, 4TO cnpase.qnl-180 paBeHCTBO 

T*= T- F
0
*, !67! 

r.qe onepaTop T onpe.qeneH c noMo~biO paaeHcTsa /33/, a MaTp114a 
F* He 3aBI1CI1T oT napaMeTpa Tf. AeHCTBI1TenbHo, no.qcTaanHH /67/ 

n 
a !66!, Ha ocHoaaHI-11-1 /34/-/36/ nony4aeM ypaaHeHI1e 

au 
at 

r.qe 

16 

~* 
n 

[r
1

,F 1-~*, 
n+I' n 

aF* 
n 

ax 
+ [U,.F*]- [r

0
, F*]. 

n n 

!68! 

• :I 

( 

t 

nycTb F;,/L,V - 3neMeHT MaTpl11.lbl .F;, CTORIJII1H ~a nepece4eHI111 
(11.+1) -QH CTpOK11 11 (v+l) -ro CTOn64a, /L,V = 0,1,. • •, ko+ 2. nonO*I1M 

{

11.-v-1 · k 
I ck )._ .F k 1 k 1 ecni-1Q_<v<IL.Sko+1, 

F* = k o v+k a k n+ 1·J.!-v- - • o+ • 
0,/L,V "' X 

0, O_<IL_)I(_)k 0 +2 11ni-1!L=k 0+2, O_sv:;k 0 +2. 

HeTPYAHO y6eA11TbCR, y,To np1-1 IL =0, ••• , k 0 1-1 v = 1, ••• , k0 + 1 cnpa-
se.qni1BO COOTHOWeHI1e 

F* 
O,/L+1, v 

a np11 IL = 0, .•• , k 0 1-'!MeeM 

+F* ·=0, 
n,!L,v-1 

a r;,~~.,o 
F* + .F -n .11.+ 1, 0 n+ 1, J.!, k + 1 - 0 · ax 0 

0TCIO.qa cne.qyeT, 4TO OTnH4H~e OT HynH 3neMeHT~ y MaTpl11.l~, CTOH
~eH B npaBOH 4aCTI1 paBeHCTBa /68/, 11MeiOTCR TOnbKO 8 .qsyx nocne.q
H~X cTpoKax. Aanee, HeTpy.qHo Bl1.qeTb, 4TO y MaTpl1ll~ ~: nocne.q
HHH cTpOKa HynesaR. HaKoHel.l, 1-13 paaeHcTsa Sp~~=O cne.qyeT, 4TO 
Ha nepece4eH~II-1 npe.qnocne.qHeH cTpOKI-1 11 npe.qnocne.qHero cTon64a 
a npaaoH 4aCTI-1 paaeHcTaa /68/ cTOI-'IT Hynb. TaKI-'!M o6pa3oM, paseH
CTBO /68/ onpe.qenHeT KOppeKTH~M o6pa30M Ha MHOroo6pa3111-1 Mo 
MaTp114 U B1-1.qa, /32/ ~eKOTOpyiO Heni-1HeHHYIO 3BOniOI.li-10HHYIO CI-1CTeMy. 

noKa*eM Tenepb, 4TO nony4eHH~e cornacHo /65/ 1-1 /67/ s~pa*eHI-'!H 
.qnH onepaTopaT* cosna.qaiOT. AnH 3Toro HaM HY*HO y6e.qi1TbCH, 4TO 
MaTp1-14a 

F = ~ + F* 
n 

n 
~ 

m=O 
F 71 o-m 

m 

HynesaR. AeHCTBI-'!TenbHO, 1-13 onpe.qeneHI-'IR MaTPI-14bl ~ cne.qyeT, 4TO 
y MaTp~-14~ F nepaaH 1-1 nocne.qHHR cTpOKI-1 Hynes~e. OTc10.qa nerKo 
nony4aeM, 4TO BCe OCTanbH~e CTpOKM MaTpl-14~ F TaK*e Hynes~e, 
T.e.F=O. 

Y6e.q!-1MCH Tenepb, 4TO Knacc ypaaHeH11H, nony4aeM~X c noMO~biO 

COOTHOWeHI-'!R /21/ 8 cny4ae, KOr.qa onepaTop~ a 1-1 $ 3aBI-1CRT no
ni-1HOMI-1anbHO oT napaMeTpa 71 , coana.qaeT c TeM, KOTOP~H 6~n nony-
4eH paHee np11 yKa3aHHOM~ BbiWe cne41-1anbHOM ,Bbl6ope 3TI-1X O,[lepaTopos. 
AeHCTBI-'!TenbHO, nonO*I-1M a= (j_$ 11 nyCTb onepaTOPbl a 11 a 1-'!MeiOT 
B11A 

n+ 1 G' = I a T/n-m+1 
m=O m 

.... n+ 1 ,.. a= I a 7J n-m+1 
m=O m ' 

n > 0. /69/ 
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u =· !l . ' -
TorAa B c~ny /21/ cnpaBeAn~sw paseHCTBa 

h 

•la0 =a 0·I, /70/ 

la +~·f=~·l+f•a. 
1 0 1 0 /71/ 

CornacHo /70/, nony4aeM, 4TO onepaTopbt a 0 ~ a0 ~MetOT cneAYtOiliYIO 
MaTp~4HYIO CTPYKTYPY 

Ho 0 Ho ao 
a = 

0 
a = 

0 h 

ro Ro 0 Ro 

a ~3 /71/ BWTeKaeT paBeHCTBO 

ax. Ro = Roax. 

Ha OCHOBaH~~ 3TOrO paBeHCTBa Cyll\eCTByiOT onepaTop PO ~ He 3aB~
C.Ail\a.A OT X Ben~4~Ha CO, TaK~e, 4TO 

Ro + p 0 a X = Ro +a X. p 0;, c 0. 

nocKOnbKy np~ 3aMeHe 

a .... a + Co E2 T/n+1 ' a ... a+ G E TJ n+l 
0 2 

COOTHOWeH~e /21/ COXpaH.AeT CBOIO C~ny, TO, He orpaH~4~Ba.A 061l\HO
CT~, MOmHO C4~TaTb, 4TO c

0
=0, nycTb Tenepb 

0 0 Ho 
fo go= 

0 Po ro+Po•W 

nerKO y6eA~-TbC.A B cnpaBeAn~BOCT~ paBeHCTB 

a +f ·f-g ·I=~ +f·f -I•g "'0. 
0 0 0 0 0 0 

Cosepw~M npeo6pasosaH~e 

a·= a+(f TJ+g )·(f-TJI)TJn, 
0 0 

h A 

a·= a +(f-7]I)•(f TJ+ g )TJn. 
0 0 

aO +VpO 

0 

/72/ 

HeTPYAHO B~AeTb, 4TO n<my4eHHbte TaK~M o6pa30M onepaTopbt a· 11 Ct' 
3aBI1C.AT nOni1HOMI1anbHO OT napaMeTpa TJ , HO B Cl1ny /72/ CTeneHb 
noni1HOMOB 6yAeT Ha eA~H11~Y MeHbWe no cpaBHeHI110 C /69/. noBTOpi1B 
3TY onepa~1110 e111e ll _J>a3, Mbl nony411M YAOBneTBOp.AIOil\11e COOTHOWeHI110 
/21/ onepaTOpW a 11 d, KOTOpwe OT napaMeTpa TJ He 3aBI1C.AT. B 3TOM 

18 

I 
\ 

' ,, 

n 
L 

cny4ae B C11ny /21/ CnpaBeAni1BO COOTHOWeHI1e 
h 

Ia=(f-I 

A 

11, cneAOBaTen bHO, onepaTOpbt (j 11 (j 11MeiOT B11A 

H :I. h I H a 

(j= I r 
Cf= 

I A 

0 R 
A 

npl14eM onepaTopw R 11 R YAOBneTBOp.AtOT ycnoB~tO 

a·R=na 
X X 

Ha OCHOBaHI111 3TOrO ycnOB11.A HaAAYTC.A onepaTOp p 11 He 3aBI1C.Ail\a.A 
OT X Beni1411Ha C, TaK11e, 4TO" 

R+pa -R.+a·p=c. 
X X 

KaK yme OTMe4anocb swwe, He brpaHI1411Ba.A o61l\HOCTI1 ,MomHo C411TaTb, 
4TO C-=0. Cosepwi1M Tenepb saMeHy 

A 

(f'.,. (j + f·(f- 17I), et'= a+ cf- 11IH. 

rAe 

r = diag (0, p) • 

HeTPYAHO nposepi1Tb, 4TO nocne saMeHw nony411M 

Cf'= 
H a+ Vp 0 H 

.a'= 
r +P•W 0 0 0 

T.e. onepaTopw Cf' 11 a• 11MetOT B11A /22/. 
Bw.ACHI1M Tenepb npi1411Hy, no KOTopoA oKasanocb B03MOmHwM onpe

Aeni1Tb Hen~HeAHytO 3BOni0~110HHYIO CI1CTeMy Ha MaTpl1~aX U B11Aa /32/. 
0TBeT COCT011T B cneAYIOil\eM. ~n.A n106oA MaTpi1~W U, YAOBneTBOp.AIOtlleA 
ycnOBI1.AM /40/, /41~, cytlleCTByeT Kanl16poB04Hoe npeo6pasoBaH11e 

'I'= R~ 1731 

ypaBHeH11.A 

X ~=0, X=a +U-r, 
X 

B pesynbTaTe KOToporo onepaTop X coxpaH.AeT cso10 CTPYKTypy, HO 
MaTpl1~a U 6yAeT 11MeTb B11A /32/. 
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, 

AnR AOKa3aTenbcTsa 3Toro yTsepmAeHHR paccMOTpHM CHCTeMy 

a<Pk k 
--+ ~ uk <P +U -~. --~. k 0 · k ax t<=O ,K K k,k

0
+2 '~'k 0+2- '~'k+1• = , ... , 0 • 

a<Pko+ 1 

ax 

ax 

k +2 

+ ~ u <P ""TJrP ' 
K=O kO +l,K K 0 

+U 
k

0
+2, o 

cp +U cp =0 
0 k +2, k +2 k +2 

0 0 0 

H COBepWHM B He~ 3aMeHy 

<Po=Ptfro, 

k-1 rP =~ P t/1 +Pt/1 +Q 1/1 , k=l, ... ,k +1, 
k k,K K k K k +2 0 

K=O 0 

<Pk +2=qk+2t/Jk +2 
0 0 0 

nonaraR 

X 

qk +2= exp ( -( uk +2,k +2 (z) dz), 
0 X O 0 0 

nony4aeM, 4TO B HOBWX nepeMeHHWX ypaBHeHHe /76/ HMeeT BHA 

rAe 

a¢ k o+2 

ax + 'Wt/10 =0, 

W= 
"ko+2,0 . 
--~----p, 

qk
0
+2 

/74/ 

/15/ 

!761 

1771 

!78! 

/79/ 

/80/ 

npH4eM senH4HHa p noKa e~e He onpeAeneHa. Aanee, H3 ypasHeHHR 
/74/ npH k=O nony4aeM, 4TO, ecnH s /78/ nonomHTb 

i!_p__ + u p' p = . 0,0 
1,0 ax 

q =U q ' 
1 O,k +2 k +2 

0 0 

TO B HOBWX nepeMeHHWX MW 6yAeM HMeTb ypasHeHHe 

20 

a.po =1/J 
ax 1 

•C 

!: 
~ 

. ,, 
I, 
l 

npeAnOnO>KHM Tenepb 1 4TO HaMH HaHAeHbl <)lyHKl~HH p k 0 , p k 1 , •. , \ 
Pk,k- 1· H qk npH ecex k =1, ... , k', O<k'<ko, TaK~e, 4T<) e HOBbiX 

nepeMeHHWX ypaBHeHHe /74/ HMCCT BHA 

alf!k -ax-"' 1/lk+l . k=0, .... ~'-1.. /81/ 

noKa>KeM, Kal< OnpeAenHTb 3TH <)>yHKL\HM npH k=k'+l, 4T06bl nony4HTb 
ypaBHeHHe /81/ H npHk=k: C 3TOH 4enb~ B03bMeM ypaBHeHHe /74/ 
npH k=k' H cosepwHM B HeM aa~leHy /77/, /78/. nonaraR 

P ap , 
k+l 0 .. -lL& · ax 

I k' 
·-wq +PU + ~ k, k ',0 

K=l 

u , p • 
k ,K K,O 

aPk'k k' , 
pk+t.k "' Tx'--=-+Pk',k-l+PUk,,k+ ~ "k',KPK,k 'O<k<k • 

K=k+l /82/ 

P i.L+p 
k+t.k' .. ax k',k-:..1 + p uk ',k, ' 

k' 

.. ~ + ~ "k'k qk + "k',k +2 qko+2 , qk,+l ax k=l' 0 

nony4aeM, 4TO B HOBWX nepeMeHHWX ypaBHCHHe /81/ cnpaBeAnHBO H 
npH k=k~ TaKHM o6pa30M 1 MW MOmeM onpeAenHTb BCe BXOAR~He B npe
o6pa30BaHHe /77/-/79/ <llYHKLIHH, KpoMe eenH4HHbl p. OnpeAenHM ee 
H3 ycnOBHR, 4T06w B HOBWX nepeMeHHWX ypaBHeHHe /75/ HMeno BHA 

a¢ ko + 1 

ax 
ko 

+ ~ ukt/Jk+v.Pk 2=TJlf!o· 
k=O 0+ 

B pe3ynbTaTe Mbl npHXOAHM K ycnosHIO 

p =0. j_p_ + u k + 1. k + 1 P + k o+ 1, k o ax o o 

B CHny /82/ 3TO yCnOBHe MOmHO 3anHCaTb B BHAe 

k + l 
( k + 2) h.. + 0~ u p = 0 

O ax k•O k,k 

H, cnCAODaTCnbH0 1 p MOmeT 6wTb 3aAaHO C nOMO~biO paBeHCTBa 

k + 1 

% lt 

r uk,k (z) dz). 
xo 

P"' exp (-
1 

It 0 +2 11•0 
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~TaK, npeo6pasoBaH~e /73/ norrHOCTb~ onpeAerreHo, a npeo6pasoBaH
HaH C~CTeM~, CorrraCHO /80/, /81/ ~ /83/, ~MeeT Tpe6yeMbl~ B~A· 

B 3aKrr~4eH~e OTMeT~M, 4TO np~ k0 =0 C nOMO~b~ Karr~6pOB04HO
ro npeo6pasosaH~H 6onee o6~ero B~Aa, Hemerr~ /73/, paccMaTp~sae
MaH HaM~ C~CTeMa MOmeT 6~Tb np~BeAeHa K B~AY /80/, /81/, /83/ 
B caMoM o6~e~ crry4ae. DAHaKo np~ k 0>0 3TO HesosMomHo. 
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CHMMeTpHH, IICJlHIIe~llble npeo6pasosaHHH 
11 HHTCrpupyCMhiC M8TOP,OM o6paTHOH sap;alc!H ypaBHeHHH 

POCCMO'I'POIIO CDH3b MeJKp;y CBOHCTBaMH HeKOToporo Knacca 
JlHHeHilbiX i\lil~lllCpeii!~HilJlbHblX onepaTOpOB H CBOHCTBaMH HHTerpH
pyeMblX C nOM011\b10 :lTHX orrepaTOPOB HenHHeHHbiX 3BOITIOIJ;HOHHbiX ypas
HeHHfi. 

PnOo•t•n llhii!OJI!lCHa D na6opaTOpi1H. TeopeTHlcleCKOH tPH3HKH OWIH. 

nponp11HT 015'bOA11HeHHOrO 11HCTI1TYTa A.qepHbiX 11CCile.qoaaHI1H, llY6Ha 1982 

Me]'nikov V.K. P2-82-727 
Symmetries, Nonlinear Transformations 
and Equations Solvable by the Inverse Scattering }1ethod 

A relation is considered between the properties of a cer
tain class o£ nonlinear differential operators and of the 
nonlinear evolution equations solvable with the help of these 
operators. 

Tho investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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