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8 HaCTOR~e~ CTaTbC pe4L 6yACT HATH 0 HeflHIIC~H~X 3BOJ1~4HOH

H~X ypaBHeHHRX, HHTerpHpyeMWX MeTOAOM o6paTHO~ 3aAa4H AJlR one
payopa 

a.J , 
X ~ 

u 1a t u0 - 'I 

Vi 

v 

(I /I/ 

rAe (I - onepaTOp AH$¢CpCH4HPOBaHHR no npOCTpaHCTBeHHO~ nepe
MeHHm"1 X , ¢YHt<l\HH u 0 1 ll] 1 V , ';N 3a81·1CRT OT X H BpeMeHH t, 
a q- cneKTpanbHW~ napaMeTp. 3a 15 neT, npoweAWHe n6cne ony6-
n:,t<oEJaHHH pa6oTbl 'l ', nonmKHBWe~ Ha4ano npHMeHeHHIO MeTOAa o6-

paTHO~ 3aAa4H K HHTerpHpOBaHHIO HenHHe~HWX 3B0Jl~l\HOHHWX ypas

HeHH~1 C flOMO~biO 3TOrO MeTOAa 6wno HCCJleAOBaHO 6onbWOe 4HCJ10 
HenH~e~H~X 3aAa4, OnHCWBaeMWX pa3JlH4H~MH ypaBHeHHRMH !2-S/ 

0AHaKO onepaTOp~ BHAa /1/ AO CHX nop C 3TO~ l\CflbiO He HCf10Jlb-
30BanHCb. 

1. nony4eHHe ypasHeHH~. PacCMOTPHM ypaBHeHHe 

Xh = 0, h=<<D • .t- J. /2/ 

Ero peweHHR o6pa3y~T MaTpHqy BpoHcKoro W BHAa 

<Po <p l ¢z ¢;; 

I ¢~ ¢' ¢' ¢' 
w = I 2 3 /3/ 

¢" 
0 

¢" 
l 

¢" 
2 

¢" 
:; 

fo 1/11 fz 1/13 

rAe WTpHXVI 03Haqa~T AHcj)QlepeHl\HPOBaHHe no X. B CHJlY /1/-/3/ 
HMeeM 

r1W ·--- + uw = rw. /4/ 
ax 

rAe 

0 0 0 0 I 0 1 0 0 

u o: I o 0 0 0 I . !', 0 0 1 0 

llo ul 0 
ov I rl 0 0 0 

w 0 0 0 0 0 0 

/51 
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Ha OCHOBaH~~ /3/-/5/ nony4aeM, 4TO det W He 3aB~C~T OT X. 
CneAOBaTenbHO, MaTp~4Y W B~Aa /3/ MOmHo B~6paTb TaK, 4TO 
det W = 1. C y4eToM 3Toro aaMe4aH~R B03bMeM MaTp~4Y F B~Aa 

-1 
F= WCW , -~-<2.- = 0. 

ax 
CornacHo /4/ ~ !6! cnpaeeAn~eo paeeHcreo 

1.E._ +[ iJ,F] = [r. F]. · ax 

!6! 

171 

nycTb Fp,v 
CTpOKH ~ 

TOB MaTplil[4bl 

- 3neMeHT MaTp~4~ F, CTOR~~A Ha nepece4eHH~ Cr.t+~-A 
(v+1)-ro cron64a, p,v =0,1,2,3. C nOMO~b~ aneMeH

F o6paayeM oneparopbr ;A 1-1 i,, nonom~e 

.A= 

:A: 

2 ' k 
I FO k a Fo 3 
k~ , , 

2 k 
I r-.. •- d: 
"~ J,r. 

r3,a.. 

l-trl-F(},2 + ~~ l. F 2-k,2 

F3,2 

!8! 

2 . k-

u} ·FQ ,3 \:0 if • F 2-k, 3 

/9/ 
F3,3 

113 ypaeHeH~-tR /7 I cneAyeT, 4To oneparopbr ;A ~ ·A YAOenereopRIOT 
COOTHOWeHHIO 

X ·!A =:A·X. 

BoabMeM renepb npo~aeonbHYIO T04Ky ~s ~C H nonomr-tM 

( s} p 00 ( s) p 
F "'I fp (~-7) 5 ) , F,,v"'Ifp,v(Tf-~ 5 ), p,v,(),1,2,3, 

p=O ... p~ .,... 

oo ( s} p 
.A = I ap (~-~s) • 

p=O 
A =;: A( sl 
. p=O a 'p (7f-.7J. s ) P • 

/10/ 

/ll/ 

nyreM cpaeHeHr-tR paeeHCTB /8/, /9/"' /11/ nony4aeM cneAyro~r-te 
I BbrpameHI>IR 

( s) 
a = p 

. 2 

2 
I f (s) · k 

k=O p,o,k a 
:f f( s) k 

k=O p,a,ka 

c< sl 
p,O ,3 

f ( s) 

p,3,3 

/12/ 

( 

I 

,_{s) 
ap = 

( s) 2 k ( s) 

ul tp,o,2 +k~ a. fp,2-k,2 

r < sl 
p,3,2 

( s) 2 · k ( s) 
ul fp,o,a+ k~ a. f p,2-k,3 

r< e) 
p,3,3 

, /13/ 

OyCTb ro paBHO 3Ha4eHHIO npr-t fJ "' 0 onpeAeneHHOA nocpeACTBOM 
paeeHCTBa !51 MaTPH4bl r. a rl ,. IT, T. e. 

a~ 

0 1 0 0 0 0 0 0 

0 0 1 0 0 0 0 o I 1141 ro = 1 • ri = 
0 0 0 0 1 0 0 0 

0 0 0 0 0 0 0 0 

nycTb, AaJlee, oneparop X s nony4aeTCR ~3 X BHAa I 1 I npr-t Tf= Tl s• 

a MSTpr-t~a I HMeeT BHA 

I = - 1.:!_ = diag (1,0 ). 
a~ 

1151 

TorAa Ha OCHOBaHHH 17 I, 1101 1-1 111 I nony4aer.-~ ypaeHeHHR, Koro
pbiM YAOBileTBOPRIOT MaTPHLibl f ~e) , 

' () a cos ( s) . (e) ax- + [ u, c 0 1 . = [ r0 + ~ s r1 • r0 1 . , 

a c< s) ( s) ( s) ( s) 
-at--+[U,rP ] .. rr0 +7fsrl'rp l+[r1 ,rP_ 11, p>O, 

( s) A (s) 
~ onepaTOPHble COOTHOWeH~R AilR a p H ap : 

X • ( s) 
s a o A( s) X ao • s , 

( s) ( s) A( s) A ( s) . 
X8•ap -l•ap-l=ap •X 8 -ap-il, p>O. 

,!lanee, ypaBHeH~o~e /7/ o6naAaer ¢opMaJ1bHbiM peweHr-teM B~1Aa 

00 

F .. I Fm ,-m , 
m=-2 

'"" '1 113. 

npH 3TOM cnpaBeAilHBbl paeeHCTBa 

lt:_ 2 = rl , F::_l = fO , F0 = diag (0,0,0, 1), 

116! 

1171 

1181 

1191 

3 
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r,qe MaTPI1l\bl IQ 11 r1 onpe,qeneHbl paeeHCTBOM /14/' 3HaK II- II 

03Ha4aeT TpaHcnoHI1poeaHI1e, a 3IleMeHTbl MaTPI1l\ Fm np11 rn>·o .AB
Il.AIOTC.A nOI111HOMaMI1 OT <IJYHKL\11~ Uo , U 1 , V , W 11 11X npOI13BO,q
HbiX no x c6oTBeTCTBYIOlJ1ero nop.A,qKa. KpoMe Toro, np11 u 0 = u 1 = 

V = W;; 0 111'1BBM 

F1 =fQ , F 2 =r1, a Fm "'o, ecn11 rn>2. /20/ 

Ae~cTBI1TBilbHo, nycTb A - OTI1114HW~ OT e,qi1H11l\W KopeHb TpeTbe~ 
CTeneHI1 113 BAI1HI1l\W. nyCTb, ,qanee, 

1 1 1 0 1 c1 ·,-2 0 
I 

' A( A2( 0 1 A2(-l A(-2 0 
8= I -1 1 1. 1211 ,8 =-

3 '2 ,.\2' 2 A(2 0 1 A(-1A2,-2 O 

0 0 0 1 0 0 0 3 

nonO>KI1M 

G =8-1 F 8 • /22/ 

B c11ny /7/ HMeeM 

~~ +[V,Gl =([A,G], /23/ 

r,qe 
-1 -1 v =8 U8. (A=8 r8. /24/ 

C noMOlJ1biO /5/, /21/ 11 /24/ HBTPYAHO y6e,qi1Tbc.A, 4To cnpaee,qnHBbl 
paeeHCTea 

V=Vo + 3
1
( V1 + "3~ 2 V2 , A= diag (1,A,..\

2 
,0). /25/ 

r,qe 

0 0 0 o I I ll] Au 1 A2u1 0 

0 0 0 :I . I Au 1 A
2

u1 ul 0 
Vo =l Vt= 

0 0 0 A 2u 1 u 1 Au 1 0 
I 

w w w ol f 0 0 0 0 . 

4 

,\· 

~· 

uo uo uo v 

Au
0 ..\uo ..\uo Av 

I /26/ 
V2= I 

A2 uo ,\2 uo A2uo A2 v 

0 0 0 0 

CornacHo pe3yilbTaTaM pa6oTbl 161 ypaBHBHI1e /23/ ~-tMeeT ¢>opManbHOe 
peweHI1e s11,qa 

00 

G "' }; Gm ,-m ' 
m=O 

rAe MaTp114a Go YAOBilBTBOp.AeT YCI1061110 

[A, G0 l = 0, 

MaTPI1l\W G1 11 G 2 y,qoeneTBOPRIOT ypasHeHM.AM 

a G0 
[A,G 1 ]=[V0 ,G0 1+ 'dX-, 

ao 1 [A, G 2 ] = [ Vo, G 1l + [ V 1 • G0 ] + ax-
a np11 rn >'2 cnpaee,qnviBO peKyppeHTHOe COOTHOWBHMe 

aom-1 
[A,Gm l=fVo ,Gm-1l+fVI,Gm-21+[V2,Gm-3]+ ~ 

/27/ 

/28/ 

/29/ 

/30/ 

/31/ 

H3 paeeHcTB /28/, /29/ cne,qyeT, 4TO Go - Al1aroHailbHa.A MaTpH
l\a C He 3aBMC.AU1HMI1 OT X ,qHaroHailbHWMI1 3JleMBHTaMH, T.e. 

0 0 = diag (c0 ,c 1 , c 2 , c 3 ), /32/ 

a 113 paeeHCTB /29/-/31/ Ha OCHOBaHHH pe3yilbTaTOB pa6oTw/ 6/ no
Jly4aeM, 4TO 3IleMeHTbl MaTPHL\ G rn npH rn> 0 .ABJl.AIOTCSl noni1HOMaMH 
OT Uo , U] , V , W H HX npOH3BOAHWX no X COOTBBTCTBYIOlJ1BrO no
p.A,qKa. 6onee T04HO, MaTp11l\bl Grn npw rn>O 1-IO>KHO Bbl6paTb TaK, 
4T06W HX 3IlBMBHTW 6WJ1H KBa3HOAHOpO,qH~MI1 MHOr04JlBHaMI1 paHra lTI 
OT <IJYHKL\H~ llo , U ~ , V , W 11 HX npQI13BOAHbiX no X • 3TO .3Ha4HT, 

a w k+l a~ k+2 akuo 
4TO np~-t aaMeHe ~- Ha p , -a k Ha P , -a k 

akv k:fX X X 
11 ...:Jx'TC- Ha p + Jll06oi1 OAH04JleH Qa , BXOA.AU111~ B KaKoi1-HH6y,qb 
3JleMeHT MaTpHJ..Ibl Grn, npHHI1MaeT B11A Ca pm , r,qe Ca - OTI1114Ha.A OT 
HYll.A KOHCTaHTa. 0TCIO,qa, B 4aCTHOCTI1, cne,qyeT, 4TO np11 rn>O 
11MeeM Gm =" 0, ecn11 u 0 = u 1 = v =. waO • 

5 



HcxogH ~3 paaeHCTBa /22/, nogaeprHeM Tenepb nony4eHH~A 
on~caHH~M a~we cnoco6oM PHA /27/ npeo6pa3oBaH~~ nogo6~H c no
MOQb~ MaTp~~~ 9 B~ga /21/, T.e. nonONHM 

oo -1 -m 
I 9 Gm9 ( 

m=O 
1331 F "' 

HeTpygHo a~geTb, 4TO nony4eHH~A TaK~M o6pa30M PHA ~MeeT BHA 
/18/ ~ ¢opManbHO ygoaneTBOpHeT ypaBHeHH~ /7/. 0Tc~ga, B 4aCT-
HOCT~, cnegyeT, 4TO np~ n~6oM Bbl6ope MaTpH~bl Go a~ga /32/ 
B~nonHH~TCH ycnOBHH 

rr1 ,F_ 2 1= rr1 .F_1 l =IT' 1 ,F0 l=o. 

a npH m '> 0 cnpaaegn~BO peKyppeHTHOe COOTHOWeHHe 

a Fm-3 r r 1 • F 1 + r r0 • F 3 1 -I u, F 31 - --- = o. 
rn rn- · rn- a X 

/34/ 

T. e. nocnegoaaTenbHOCTb MaT pH~ F m , m ;:>_ -2, pacnagaeTCH Ha TP~ 

6ecKoHe4Hble cepH~, o6pa3yeMble MaTp~~aM~ c HOMepaMH m= 3r, 
ill = 3r - 1 H m = 3r-2 , r 2:. 0, COOTBeTCTBeHHO. ,llanee, B CHny 

/21/ ~3 /33/ cnegyeT, 4TO npH u0 =u 1=v= w=O~MeeM FmaO, ecn~ 
m > 2, a 

F_ 2 =c; 1'1 , F_ 1=c] r0 , F0 = diag (c0 ,c0 ,c0 ,c 3), F1 =c;r0 ,F2 ,.c'1 r 1
, 

rge 

c0 "' -}(<1J+C1 +C 2), c'1 :; (c0+Ac 1 +A2 c
2
), C~ -~ (c

0
+t. 2c

1 
+A c

2 
). 

0Tc~ga HenocpegcTBeHHO BbiTeKaeT, 4TO np~ uQ ,. u1 ,. v. waO 
c 1 =c 2 ~1 , c 3 -1 cnpaaegm1Bbl paaeHCTBa /19/ ~ /20/. 

c y4eToM /26/ y6emgaeMcH, 4TO MaTp~~~~ F_ 2 , F_ 1 ~ Fo 

~ c0 -2. 
OgHaKo 

a geA-

CTB~TenbHOCT~ He 3aBHCHT OT u 0 , U I , V , Vv ~, cnegoBaTenb-
HO, paaeHCTBa I 19/ cnpaaegnHBbl np~ mo6btX u0 , u 1 , v , w. 

nycTb Tenepb Fm,j.l,V - 3neMeHT MaTp~~bl Fm. CTOHQ~A Ha nepe-
Ce4eH~~ (j.l+l)-A CTpOK~ ~ (v+l)-ro CTOn64a, ll•V• 0,1 ,2,3. 
nonO)I(~M 

2 k 

F m,0,3 I Fm o k a 
I /35/ k.O •• 

·Am• I 2 . k 
I F k a Fm,3,3 k=O m,3, 

/36/ 

2 . k 
u F +L a.F 2 k 1 .m ,0 , 2 k.O m , - , 2 

2 . k 
u F +L a · F 2 k 3 1 m,0,3k..O m, - , 

:Am"' 

F m,3,2 F m,3,3 

6". 

~ 

Torga Ha OCHOBe paBeHCTB /19/ HMeeM 

:A_ 2 .. :A_2 ... :A_1 - :A_1,. o, :Ao .. :A 0 .. E-1. /37/ 

.Aanee, H3 ypaBHeH~R /34/ cnegyeT, 4To npH m>U cnpaaegn~ao pe
KyppeHTHOe COOTHOWeHHe 

Xo· :Am-3 -J' Am .. :Am-a·Xo - :Am• I • /38/ 

rge onepaTop X 0 nony4aeTcH H3 X BHga /1/ np~~-0. CornacHo /37/ 
OTClOga BbtTeKalOT paBeHCTBa 

A 

I -:A0 .. ·A 0•I, I ":A 1 .. A ti. I • A 2 .. :A 2·I 

Ba3bMeM Tenepb npaH3BOnbH~e aenH4HH~ 

n 2 m 5 0 P s 
a m-r 
.u "" L I em K I :A3 r+ K ~ + L I 

m=<l K..O • .,.,o 9ml p,..() 

Cm,K H nonO)I(HM 

a (s) ___ _L 

( ~- ~ s) P ;-:p-+T-

n 2 m 5 0 P s 

a = I I. Cm K I ·Aar+K ~m-r +I I 
A (s) 
ap 

m,.o K..O • ...o s..l p..O 

,llanee, nona)I(HM 

T .. L+cr. at 
T ., _E __ + (1 

at 
~ paCCMOTPHM onepaTOpHoe COOTHOWeH~e 

X·T "'of.. X. 

(~-"1 s) p s-.:p::j:"f' • 

3TO COOTHOWeHHe 3KBHBaneHTHO CnegylO~eMy: 

_a X + [ cr, X] .. 93 • X, 
a.t 

A 

93,.(1_(1, 

/39/ 

fltO/ 

/41/ 

/42/ 

flt3/ 

nogcTaBnHH B /43/ B~pa~eHHH /40/, C nOMO~blO paBeHCTB /17/,/38/ 
H /39/ nony4aeM ypaaHeHHe 

a X n 2 
A 

at-+ mi,.(J K~ Cm,K (A3(m+ll+K'I-I. A3(m+l)+K' ) .. /44/ 

5 0 A(s) ( s) 
= I (ap ·I -I· a ) s..l 5 p s • 

Ha 6cHoBaHHH paaeHCTB /12/,, /13/, j{6j H /.34/-/36/ YP.aBHet;~He 
/44/ MOlKeT fibiTb 3anHCaHO B BHAe CnegytO~eA CHCTeMbl: . 

7 



n 2 
u0 + 3£ :£ 

m..O Kd) 
cmtK 

a 
-- F ( a X 3 m+ll+K,l, 2 

so 
,z3 :£ a 

s..l -a- X 

f ( s) 

p s ,1, 2, 

n 2 a so a 
U I + 3 }; }; em K -- F 3(m+ll+K I 0 2"' 3 ::£ -

( s) 

f p s ,0 ,2 , md) KJ.o ' a X ' ' s-1 a X 

n 2 

V -· :£ L C m,K 
m:JJ K 2 0 

F 3(m+1l +K,0,3 

n 2 so 
w + I, ::£1'1 Cm,K Fa(m+Il+K.3,2 • I

1 ffi'X'V /('mV Sx 

SO ( sl 
,.. -·I f p o a • 

s-l s' ' 

f ( sl 
P

8 
,3, 2 

r,qe T04Ko~ o6o3Ha4eHa npoH3BO,qHaR no speMeHH t. 

/45/ 

2. Pe,qyKl\H.fl K onepaTopaM nepsoro nopR,qKa. PaseHCTBO /42/ 
03Ha4aeT, 4TO onepaTop T BH,qa /1+1/ nepeBOAHT n~6oe peweH~e 
h .. (¢,tjf) ypaBHeHHR /2/ a peweHHe noro >Ke ypasHeHHR. TaKHM 
o6pa3oM, cnpase,qnHBO paseHCTBO 

3 
T11a .. J-

0 
ha'.Wa',a , a-0,1,2,3, /46/ 

a>< 

r,qe ha - n~He~Ho-He3aB~CHMWe peweH~R ypaBHeHM.fl /2/, a sen~4~HW 

wa',a He 3aB~CRT OT x. Hcxo,q.R H3 paseHCTB /12/, /35/ H /40/, 
nono>K~M 

2 
I S: iJk 1 o,3 .(1,. I kd) o ,k I . /47/ 

2 
I s: ak 13,3 k..O 3,k 

04eBH,(IHO, 4TO onpe,qeneHHble TaKHM o6pa30M ¢YHKL\HVI 10 ,a ~ 1 3 ,a, 
a = 0,1 ,2,3, 3aBHCRT pal\HOHanbHO OT napaMeTpa q. B TOM CJ1y4ae, 

Kor,qa B p~BeHCTBe /40/ HMeeM a~sl • ;~sl .. 0, T.e., Kor,qa onepa
Topbl (j ~ (J 3aBHC.flT nOJlVIHOMHaJlbHO OT napaMeTpa q, ¢YHKL\HH 1o ,a 
~ 1 3,a raK>Ke 6y,qyT nonHHOMaMH OT napaMeTpa q. B c~ny /41 I 
VI /47/ paeeHCTBO /46/ 3anVIWeM B BH,qe 

'k 3 
a¢a ~ :f a ¢a ~ t/J .. I ¢ ,w , , /48/ -ar-· + k,.O O,k a xk- + ,3 a a ',.o a a ,a 

arfl 2 ak ¢ 3 
,Pa'·U>a',a. · /49/ --A + I 5a k a+1 .;, -~ . k 3, 3 a ,.o 

at k..O • ax a 

8 

AH¢¢epeHl\HPYR paeeHCTBO /48/ no x, c y4eTOM /2/ nony4aeM 

a2¢ 2 ak¢ 
-.A-+ I 11 k -~· +11 3 at a.x k..O , a xk , 

3 a ¢ , 
if; a "" ~ __ a w , , /50/ 

a . ..O a X a.,a 

r,qe 

11,0 "' 
a 1 o ,o 

- (uo- ry) 10,2 - w 1o,3 • ---ax 

a 1o,I 
11 I"' -· --- + 1o o - u 1 1o 2 · ax · · 

11,2 .. 
a 1o, 2 

ax + 1o, 1 • 
a 1o ,3 

s:l,3 ... -;rx _ v 1o,2 · 

AH¢¢epeHl\~PYR ,qanee paBeHCTBO /50/ no ~ cornacHo /2/ 

r,qe 

a3¢ 2 
~-~· + :£ 12 k at ax 2 k..O ' 

3 a 2¢ , 
S:z 3 r/J =-I -.2.. w , , 

' a a '..0 a X 2 a ,a 

iJk. ¢a 
--+ a xk 

12,0"' 
a 1 1,0 

-. ( uo - q ) 11,2 - w 11,3 • ---· ax 

12,1 .. 

~2.2"' 

a 11, 1 cr _ u 
1 

11 2 • 
+ J 1,0 • ax 

a1~ + 11,1 • ax 
a 11,3 _ v 11,2· 

12,3 =-a-x 

/51/ 

HMeeM 

/52/ 

/53/ 

noJly4eHHble C nOMOlllb~ paBeHCTB /47/, /51/ H /53/ Ben~4HHbl 1Jl,V 

o6pa3y~T MaTpHl\Y 1, y KOTOPO~ Ha nepece4eHHH (J!+l)-~ CTpOKH 
VI (v+l)-ro CTOJ16l\a CTOHT 1j.!,V , /loV .. 0,1 ,2,3. nycTb 

j' _a_+1, :x ... _a_+u-r. /54/ 
a.t ax 

Tor,qa paeeHCTBa /48/-/50/ VI /52/ B COBOKynHOCTVI 03Ha4a~T, 4TO 

5'w ... wo, /55/ 

r,qe MaTPHI..Ia {} o6pa30BaHa He 3aB~CRlllVIMVI OT X BeJ1~4HHaMH w , , 
a' , a "'0, 1 ,2,3. Ha OCHOBaHHH /4/ H /54/ cnpaee,qJlVIBO pgBgH_ 

CTBO 
:tw .. o. /56/ 

9 



0Tc~,qa c noMo~b~ /55/ nony4a~M 

~5w .. o. 
Hs paaeHcTs /56/ M /57/ B~TeKaeT, 4TO 

[:r,::n .. o. 

1571 

!58! 
T.e. CMCTeMa ypaBHBHMH /45/ B CMJly /54/ M /58/ ,qonyCKaeT npe,q
CTaBneHMe 

au 
at 

as= 
ax -· [ u ,J] + [l', j=] .. 0. /59/ 

KOTOpoe RBJlRBTCR YCJlOBMeM COBMBCTHOCTM onepaTOpOB nepsoro no
PRAKa:f M ~ s~-t,qa f5l+f. KpoMe roro, cornaow /51/ M /53/ 
3JleMeHT~ MaTPM4~ j= RBJlR~TCR pa4MOHaJ1bH~MM ~YHK4HRMH napaMeT
pa TJ· B TOM cny4ae, 1<9r,qa onpe,qeneHHble nocpe,qcTBOM paseHCTB 
fliO/ onepaTOpbl ('j M ('j 3aBMCRT nOJlMHOMHaJlbHO OT TJ , T. e. KOr-
,qa a~s) = ;; ~s) ,. 0 , nony4eHHaR HaMI-1 MaTPM4a j= Ha OCHOBaHHM 
paseHCTB /47/, /51/ M /53/ TaKme 3aBMCMT nOJlMHOMMaJlbHO OT na
paMeTpa TJ· ~anee, a 3TOM me cny4ae M3 paseHCTB /47/, /51/ M 
/53/ CJle,qyeT, 4TO 3JleMeHTbl MaTPM4bl j= RBJlfiiOTCR nOJlMHOMaMM OT 
~YHK4MH u0 , u 1 , v , w M Mx npoMsao,qH~x no x. 

flycTb Tenepb 

A n 2 m 
j= "' ~ ~ Cm,K ~ 

m..O KS.O ~'>() F 3r+K 
m-r so p s 

TJ + ~ ~ 
9zl pS.O 

r< s) 

-- p 
( TJ- TJ 7 s - p+ 1' . 

/60/ 

flyCTb, Aanee, j:(lo'IJ - 3JleMeHT MaTpM4bl j=, CTOR~MH Ha nepece4eHMM 
((l+ 1)-H CTpOKM M (v+1)-ro.CTOJ154a, (loiJ .. 0,1,2,3. flyTeM cpaa

HBHMR paBeHCTB /12/, /35/, /40/, /47/ M /60/ noJ1y4aeM, 4TO 
A A 

S:o,k "' ~Ilk j= 3,k .. j= 3,k k .. 0,1,2,3. /61/ 

0TC~Aa C Y4eTOM /16/, /34/ M /51/ B~TeKaeT, 4TO 

A n 2 
J "' J + ~ ~ c (F TJm+ 1 - F ) + 1,0 1,0 m..O K..O m,K K,0,2 3(m+l)+K,0,2' 

/62/ 

+ ;,of ( s) 
s-1 Ps,0,2' J1,k .. 11,k' k =1,2,3. 

AHanor~4H~M o5pasoM c nOMO~b~ /16/, /34/ 1-1 /53/ nony4aeM 
A n 2 

~ = J + ~ ~ c ( F . TJ m+ 1_ F ) + 2,0 2,0 m..O K,.{) m,K K, 1, 2 3(m+1l+K, 1, 2, 

so ( s) a 
+~·fp 1~-·(Jl0-J10), -1 s ' , a.x • . 

10 

(\, 
(J.I 

:) 

J2,1 • J2,1 + Jl,O - ~1,0 • J2,2 .. j:2,2 • J2,3 ,.J2,3 !63! 

H3 paseHCTB /19/, /20/, /25/, /26/ M /28/-/32/ MMeeM 

F • F' .. l'' - F ... o, F ..-.F •1. 0,0,2 0,1,2 1,0,2 2,1,2 1,1,z 2,0,2 /64/ 

TaKMM o6pasoM, B CM11Y /19/ 1-1 /60/-/64/ cnpaae,qnMso paBeHcTso 

n 2 m+l 
J • ~ 2 c ~ F m-r+1 

8 0 p s r< s) 

m..O 1<'1.0 m,K .-:> 3 r+K-3 TJ + ~ ~ -----L-:)-
-1 p..O (T}-TJ s ) p s""l* /65/ 

- p ro -·af' 1 , 

r,qe 

2 so ( s) n 

F3(m+1)+K,0,2 -· ~ f p 0 2 
p .. z.. ~ Cm,K 

s=l s' • m...O K..O 

!66! 

so ( s) n 2 

~ f a ... p' + ~ ~ cm,K Fa(rn+ll+K,1,r ,.,.
1 

p
5

,l,2 m..() K..O 

Ha OCHOBe /16/ M /34/ HeTpy,qHO y6e,qMTbCA, 4TO npM no,qcTaHOBKe 
/65/ 8 /59/ noJ1y4aiOTCR ypaBHeHMA /45/. 

3. flpeo6pasosaHMe M~-typ~. Bo3bMeM Tenepb onepaTop 

L .. a+ P. !67! 
r·,qe MaTpM4a p HMBBT BMA 

0 p 1 p2 q 

p2 0 p 1 q 
p .. l /68/ 

p 1 p2 0 ·q 

w w w 0 
'-

H paCCMOTpMM ypaBHeHMe 

(L - ( J\ ) '<ll .. 0, /69/ 
npM4eM MaTPM4a A onpe,qeneHa nocpe,qcTBOM paeeHCTBa /25/. nono7 
mMM 

u 



¢1 '"'''Ill ·r<l> 2+lfl3' ¢2 .. ¢ 1 +A<l> 2 +A 2 <1>3 '¢3 ,.·4J 1 +A2 ctl 2 +A<I> 3;!,{1""<1>4. 

TorAa cornacHo /67/-/70/ ~MeeM /70/ 

¢ '1 + q 1 ¢ 1 + 3 q tf; "' (, ¢ 2 ' ¢'2 + q 2¢2 ,. 1;.¢ 3 ' 

¢;· +q3¢3 .. (,¢ 1' t/1' +w¢1 .. o • 
rAe 

q1•Pr+P2• 
2 

q2"'.\. P1+AP2 
2 

q 3"' A P 1 + A P 2' /71/ 

0TC~Aa CileAyeT, 4TO napa $yHK~~~ 

¢ .. <fll+'lfl2 +ctl3' tfl .. ¢4 /72/ 

YAOBileTsopHeT c~cTeMe ypasHeH~~ 

03¢ + 30 2 (qtj;) .. (, 3¢, tf;' +w¢ .. 0, 1731 

rAe 

oz"" (a+q3)·(a+ q 2), o3 .. o2(a+qr) /74/ 

C noMO~b~ /71/, /73/ M /74/ HeTPYAHO y6eA~TbCH, 4TO onpeAeneH
HaR nocpeACTBOM /72/ napa $YHK~M~ h·(¢,tf;) YAOBneTsopReT ypaa
HeHM~ /2/, eCilM q• (, 3 , M B~nOilHH~TCH pase~CTBa 

u0 "' p 3 + p 3 + 3(p + p )qw -·6q'·w -3qw'- · 
1 2 l 2 

- (p + p ) [ ( 1-A 2) p' + ( 1- A ) p' ] + p" + P '~ 
1 2 1 2 1 2 /75/ 

u 1 "'-3p p + (1-.\.)p' +(1-A2)p' -·3qw , 
1 2 1 2 

v .... 3[(pf-P 1 P 2 +P~+A 2 p'1+AP'2 ) q -(P 1 +P 2 )q' + q'~] • 

PaseHCTBa /75/ onpeAenHOT npeo6pasosaHMe, KOTopoe csH3~saeT 
paccMaTpMBaeM~~ HMme KilaCC HeilMHe~H~X 380Il~~MOHH~X ypaBHeHM~ 
C ypasHeHMHMM /45/. 3TO npeo6pa30BaHMe aHanorM4HO M3BeCTHOMY 
npeo6pasosaHM~ MMYPbl, KOTopoe ycTaHasnMsaeT CBH3b MemAY ypas
HeHMeM KopTesera-Ae BpMaa M MOAH$H~MposaHH~M ypasHeHHeM KopTe
aera-Ae BpHaa. 

OnepaTop L BMAa /67/ nopo~AaeT HenMHeHH~e 3BOI1~4MOHH~e ypas
HeHMR, nony4aeMble cneAYIOI!IMM o6pasoM. nycTb :A~ - AMaroHailbHaH 

12 

! 
·~ 

)!. 
• 

'* .. .. 

I 

\

$i( 

I t 
.)1 

MaTpM~a c He aasMCRI!IMMM oT x AMaroHanbHWMM aneMeHTaMM. Onpe
AenMM MaTpM~bl :A'. npM m >0 TaK, 4T06bl BblnOilHHilOCb paseHCTBO 

m . 

[
'A , ] , a:A'm-1 1 
1\ ' :A - [ p • :A 1 l . - ---':\--- .. 0 • 17 0 I 

m m- dX 

PaseHCTBO /76/ OAH03Ha4HO onpeAenHeT MaTpM~bl :A'm c HOMePOt-1 
m > 0, ecnM Hanoll<MTb AOnom-iMTenbHoe ycnosMe 

:A~"' 0 npM p .. 0. m>'O. 1771 

npM 3TOM cor naCHO pe3YilbTaTaM pa6oTb/ S/ 3IleMeHTbl MaTpM~bl :A 'm 

npM m>O 6YAYT nOilMHOMaMM OT 3IleMeHTOB MaTpM~~ P M ee npOM3-
BOAHbiX no X. 

nycTb Tenepb MaTpM~a J MMeeT BMA 

0 0 1 0 

J I 
1 0 0 0 .. 178! 
0 1 0 0 

0 0 0 1 

TorAa Ha OCHOBaHMM /25/, /68/ M /78/ MMeeM 

r 1 AJ .. -\A , [J,P] .. o. /79/ 

BoabMeM Tenepb npoM3B.OilbHoe ~enoe 4Mcno K M nonmKMM :Ao,K "'A K. 

C y4eTOM /79/ nerKO nony4aeM, 4TO onpeAeilReMWe COOTHOWeHMeM 
/76/ M ycnoaMeM /77 I MaTpM~bl :Am,K YAOBileTBOPR~T paaeHCTBY 

J-1 ·Am,K 
K-m 

J .. ,\ .A m,K , m 2:, 0. /80/ 

nycTb, Aanee, lfl-<I>(x.~- $YHAaMeHTailbHaH MaTpM~a peweHM~ ypas
HeHMH /69/, YAOBileTBOpH~~aH npM HeKOTOpOM X • Xo M npOM3BOilb
HOM (,~ C ycnoBMIO <I> .. E. TorAa a CMilY /79/ cnpaaeAilMBO paseHcT-
80 

-I 
J <1'1 (x, (,) J • <JI(x, A(,). 

Hs 3Toro paseHcTsa cneAyeT, 4TO MaTpM~a 

:A(s) -<I>dsl,lfl-1, a c<sl 
-ax- .. o. /81/ 

YAOBileTsopHeT ycnosMIO 

J-1:A(s) ((,)J ,.If's :A(s) (.\(,), !82/ 

(s) ds) 
ecnM MaTpM~a C = (~,BXOAH~aH s /81/, YAOBileTBOpReT ycnosM~ 

13 



J- 1 C ( s\ 0 J .. A p. " C ( s) ( A ( ) • 

noJlO>KHM 

~A(O) .. r_ a (P. 
p..O p 

TOrAa Ha OCHOBaHHH /82/ HMeeM 

J- 1 a J ... >t0 +p a 
p p /83/ 

BoabMeM Tenepb npo~t3BOJlbHYIO T04KY (" <; C , ( s ./ 0 , ·s .. l, ... ,.s 
0 

, 
111 nO!lOMU.1M 

:A(s)., ~ a~") ( (-(s )P "" f {:l~")((-,\( s)P .. I: /") ((- .\ 2( s)P • 
p,.() p...O p..O p 

C nOMO~biO /82/ HMeeM 

J-1 (s)J..,,\Ils+P(:l(s) J-l{:l(s)J .. .>JL 5 +p (s) J-1 (s) J,..>fs+P (s) j8llf 
a P P , P y P , Yp a P • 

OycTb, HaKoHel\, 

n 2 3m+K 

U* .. l l c* l 
m..O K..O m,K r..O 

:A 
Po a 3m·H<- r l P + 

' + p..O (P 0- p + 1 r, t< 

8 0 p s (~ (~ 
ap {:l 

/85/ 

+ l l 
s=l p...O 

----- ·+ p 
((-(s)Ps-p+T ((-.\( )Ps-P"+r 

s 

( s) 
Yp 

+ c(-.\2.;)'P:-=p+11. 
B 

M3 paseHCTB /80/, /83/ M /84/ nerKo cneAyeT, 4To onpeAeneHHaR 

nocpeACTBOM /85/ MaTPHl\a U* YAOB!leTsopReT ycnoBHIO 

r 1 a* c .; ) J ... a* c A .; ) • 

eCJ111 Cyll\eCTBYIOT l\8!lble '-lVICJla q
8 

, T8KHe, 4TO 

p.
5

+P
5

+1-3q
6

, ·s .. o,t, ... ,·s
0

• 

!86! 

B Clll!lY !86! ycnosHe coaMecTHOCTH [ T*, .X*] .. OonepaTopos T* 11 X* 
BillA a 

T* .. _j_ + U* , X* "' L -(A at 
KOppeKTHWM o5pa30M onpeAe!lReT CJleAYIOll\ee He!lMHeHHOe 3BOiliOl\MOH
HOe ypaBHeHMe ; 

~ a* , _ [ p, a* ] + ~ A , d*] .. o . ax ,. · ,. 
aP 

/87/ a.t 

14 

I . 
I ~ 

d , 

({ 
) 

PaeeHcTsa /75/ ycTaHaB!lMBaiOT CBR3b Me>KAY ypasHeHMRMM /43/ 
M /87/. ~eHCTBHTeJlbHO, Ha OCHOBaHMM /86/ M8TPML\a U'" MMeeT 
CJleAYIOll\YIO CTpyKTypy: 

ao (() a1(0 a2(() aa(O 

I a2 (A() llo (A() a 1( A() a3 ( ,\() 
(j*,. 

I 
a1 (A2 0 a 2(,\ 2 0 ao (.\2 0 a a<,\ 2( ) 

a4 (() a4( .\() a4(A2() as ( () 

rAe ao , ... , as - pal\MOHaJlbHbte <t>YHKL\MM napaMeTpa .;, npM4eM 

&s (()=as (,\().Cor nacHo /87 I ct>YHAaMeHTaJlbHYIO MaTPMLIY peweHMR 
ypaBHeHMR /69/ MO>KHO B~6paTb TaK, 4T05W B~nOJlHRJlOCb YC!lOBMe 

_a~+ a* <1> -o. at 
0TCIOAa CileAyeT, 4TO onpeAeileHHWe nocpeACTBOM /72/ $YHKLIMM ¢ 
M ~ YAOBJleTBOpRIOT paBeHCTBaM 

a 2 
k 

_¢_ + I a ('A () <l>k+I + b(O.P -o, at k..o 

a,,, 2 k 
--.I. + l c (,\ () fllk+rf-d(().p .. 0. at k..Q 

rAe 

a ( () • llo ( () + a I(,\ 2 () + a2 ( .\() ' 

2 b(()- a 3 (() +a 3 (A()+a 3 ('A 0. 

c ( () .. a 4 ( () , d((). a 5 ( (). 

!88! 

04eBMAHO, 4TO c)>yHKLIMM b,. b( () M <b d( () YAOBJleTBOPRIOT COOTHOWe
HMRM 

b(O· b('A(), d((). d(A(). 

C nOMOll\biO /69/-/72/ H8XOAMM 

'Ill - ...!.¢ +' 1 3 
1 

3( 
1 

L1 + --·L2 
3 (2 

15 



<ll2 J .... ../.. + - 1-· L + ~· L 
3 'f' 3,\( 1 3,\2(" 2, 

rAe 

'ella !.. ¢ 
3 

+ L.L + - 1
-- L 

3,\ 2' 1 3 ~ '2 2 

L1• ¢'+q1¢ + 3q,P, 

L 2.. ¢,. -. q 3 ¢,. + ( q 1 q 2 + q' I - 3 q w) ¢ +. 3 ( q' + q 2 q) tjl. 

TaKHM o6pa30M, 113 /88/ B~TeKa~T ypaeHeHwR 

aA. 2 akA. 
--.::t:...... +I rk _);;;._,.. + r3 t/1•· o, at k..O a.xk 

a·" 2 a k ¢ 
_r.., +k~ gk -;-:r- + g3 t/1 .. 0 • at ~v ax 

!89! 

rAe fk H gk - pa~HOHanbHble ci>YHK~HH napaMeTpa (, YAOBfleTBOpR~ll\11e 

ycnoBI1.f-IM 

fk(') ~ fk(A(), gk (() • gk (A(), k=·0,1,2,3. /90/ 

PaeeHcTea /90/ 03Ha4a~T, 4TO ci>YHK~I111 fk 11 gk B AeAcTBI1TenbHo
CTI1 ABnA~TCR pa~l1oHanbH~MI1 ¢YHK~I1RMI1 napaMeTpa ~-( 3 . Aanee, 
np11 B~nonHeHI111 ycnoe11A /75/, KaK yme OTMe4anocb paHee, napa 
$yHK~wA h-(¢,tjl) YAOBneTeopAeT ypaeHeHI1~ /2/. CneAoBaTenbHO, 
onepaTop fl B11Aa 

2 ·k 
:£ rk a 

k.O 

(! .. I 2 . k 
:£ gk a 

k•O 

TaKOB, 4TO ypaBHeHI1e 

.2.l:... + .(.fh .. 0 
a.t 

fa 

g3 

8 CMny /89/ MMeeT ci>YH.AaMeHTanb_Hy~ CMCTeMy peweHMH 
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: l 

H "" I ¢o 

.Po 
¢1 

rp1 
¢2 

t/12 
¢a I . 
r/!3 

KOTOpaR o6pa3oBaHa peweHI1RMM ypaBHeHMR /2/. 0TC~Aa CneAYBT, 
4TO CYll\eCTByeT 3aBI1CRli\MA pa~I10HanbHO OT napaMeTpa ~ onepaTOp 
! Tpe6yeMOH CTPYKTyp~, KOTOp~A BMeCTe C onepaTOpOM a YAOB'" 
neTBOpReT /43/. ~3 3TMX paccymAeHI1H BbiTeKaeT cneAy~U(aR 

TeopeMa. npl1 3aMeHe /75/ n~6oe ypaeHeHMe B11Aa /87/ nepe
XOAMT B ypaBHeHMe B11Aa /43/. 

AoKa3aTenbCTBO 3Toi:1 TeopeMbl eecbMa CXOAHO c AOKa3aTenbcT
BOM aHanori14HOrO yTBepmAeHI1R B pa6oTe/?/ 11 n03TOMY onylJleHO. 
CnpaBeAn11BOCTb 3Toro YTBBP)!(AeHI1R AnR npi1BOA11MbiX H11me npi1Mepoe 
MomeT 6~Tb npoeepeHa HenocpeACTBeHHO. 

4. npHMepbl. Bo3bMeM MaTpi1~Y ~ cneAY~l!lero B11Aa: 

~ • ~ Fo + F 3 - p ro - O'Tl ' 

rAe p•F6 ,0 , 2 , a sp'+F6 ,I, 2 . Ha OCHOBaHI-111 /19/ 11 /34/ nony4aeM 

0 0 0 v 

-vw 0 0 v'. 
~ .. I 

-2v' w -vw' -vw 0 v" 

u1 w ·~ w'~. -W'· w ~ 

B 3TOM cny4ae CHCTeMa /45/ 11MeeT BHA 

Uo +3(v'w)'=0, UJ+3(vw)'.o, 

v "'u0 v + u I v' + v"' , w = -u 0 w + (u I w)' + w"' . 

/91/ 

CHCTeMa /91/ 11MeeT ABa HHBapHaHTH~X MHOroo6pa3HR, onpeAenReM~X 
paBeHCTBaMH 

1 , u0 .. - u ., u 1,. u , 
2 

w .. ±v. 

Ae11meH11e Ha 3THX MHoroo6pa3MRX onpeAenReTCR ypaeHeHI1RMI1 

u ±6vv' -0, v .. 
1 ,. , ,., , 
·-UV+UV+V. 
2 

BoabMeM Tenepb MaTpH~Y ~ BHAa 

~ ,. C7J F_ 1 +C F 2 -p ·r0 - oTI , 

/92/ 

17 

I 

.. 



f<J,1 1;f.,1 

~~ 

'Jo,o - :fo 1 U., 

rp,e p=cFso 2 , a-,.p'+cF5 12.Henocpep,creeHHo c noMOlllbiO /19/ 1-1 

13~1 nony4aeM ' ' 

2 
0 g u I 1 0 

_g_ u 1 - uo + '7 
1 

0 -·-u -v 
~-c I 3 3 1 

2 #', , 1 , 1 -v'. -3u1---Uo+VW -ui-no+'7 --ul 
3 .3 

w' -w 0 0 

CHcTeMa /45/ a paccMarpweaeMoM cny4ae I-1Meer BI-1A 

2c , 2 ( ) , , 2c ,, 
Uo•g-•UlUl+ C VW -CUo+g-Ul 

u 1 .. --2cu0 + cu'} , /93/ 

, 2c , 
0 v + -a- u 1 v + cv, .. , 

. 
W• 

2c , 
u 1 w +CW , 

3 

H3 nepB~X ABYX ypaBHeHHA 3TOA CHCTeM~ y,qaeTCfi HCKili04HTb u
0 1-1 nony4HTb ypaBHeHHe P,Ilfi U,. : U l BHp,a 

•• 2 ( 2 8 1 , .) , 0 
U+C U +-VW+--U ., , 

3 3 

nonaraR, p,anee, c • i, a w .. ±v, a peaynbrare nony4HM cne,qyiOIIIYIO 
CHCTeMy: 

.. 2 8 2 
u - (u t 3 .1 v 1 1 ")" 0 + :ru "' , 

/94/ 
iv .. ·uv+v". 

B aaKill04eHHe Heo6xop,HMO orr.teTHTb, 4TO ace ypasHeHHJ'I BH,qa 
/45/ o6na,QaiOT P.AAOM aaMellaTeilbHbiX csoi1cre, Bee OHH ,QOnycKaiOT 
6eCKOHe4HOMepHy~ rpynny CHMMeTpHH 1-1, KaK Cile,QCTBMe, WMeiOT He
CKOilbKO 6eCKOHe4H~X cep1-1i1 IlOKailbHbiX 381(0HOB <:OXpaHCHIIIR, Jle
TailbHOMy paCCMOTpeH~IO 3TVIX BonpOCOB, a TaKme np~MeHeHWIO MeTO,Qa 
o6paTHoA 3a,Qa4H K Haxom,QeHI-110 peweHwi1 3THX ypaeHeHHi1 /a '-tac;rHo
CTI-1, ypasHeHHH /92/ H /94// 6yp,eT nOCBRllleHa OT,QeilbHaR pa6oTa. 

18· 
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HE'f Jll1 OPOBEJIOB B BAI!lEt'l BI1BJU10'fEKE? 

Bbl MOlKeTe noJJy'l»Tb no no'lTe nepe411CJJeHHble H»lKe Km1nl, 

ecJJH OHII ne 6~JJH 3aKa3aH~ panee. 

IV Meli<AYHaPOAHbl~ ceMHHap no npo()neHaM ft>I<3<1KH BbiCOKHX 
3HeprHH. AY6Ha, 1975. 

TPYAbf Meli<AYHaPOAHOi:i KOH¢eoCHll"'" no "'36paHHbiM aonpocaM 
cTpyKTYPbl RllPa. AY6Ha, 1976. 

TPYAbl II C1o1Mno:u.1yMa no KonneKT1.1BHbiM MeToAaM ycKopeHlo1.A. 

Ay6Ha, 1976. 
TpyAbl X Meli<AYHaPOAHOi:i wxonbl MOilOAbiX 'y4eHbiX n6 ¢"'3HKe 
BbiCOKHX 3Hepr .. ~. oaKy, 1976. ; . 

ToYAbl IX Meli<AYHaPOAHOro c"'><n0311YMa no RA6PHOi:i 311eKT
pOH11Ke. BdpHa, 1977. 

ToYAbl Meli<AYHaPOAHOro CHMn03HyMa no 1136oaHHbiM npo6ne
MaM cTaTHCTH4CCKO~ MexaH"'""· AY6Ha, 1977. 

C6opH11>< aHHOTaf.\H~ '1N coDefl1aHI1R no RA6PHOH cneKTpOCKo
nHH " TeopHH AApa. AY6Ha, 1978. 

TPYAbf III Meli<AYHaPOAHO~ wKonbl no Hei:iTpOHHOH ¢"'3"'Ke. 
AnywTa, 1978. 

TpyAhl III Meli<AYHapOAHoro coae111aH"'" no nponOpf.IHOHanb
HbiM H APe~¢oabiM KaMep~M. AY6Ha, 1978. 

TPYAbl VI Bceco~3Horo cosefl1aHHA no ycKOPHTeJlRM 3apA
meHHhiX 4aCTHI.\. AY6Ha, 1978 /2 TOMa/ 

ToYAbl V Meli<AYHapOAHoro ceM"Hapa no npo6neMaM ¢"3HKH 
BbiCOKHX 3HeprH~. AY6Ha, 1978 

TpyAbl XII MemAyHaPOAHO~ WKOilhl MonOAbiX y4eHbiX no ¢H3HKe 
sblcox"'x 3H8P'"~· np .. MopcKo, HP6, 1978. 

ToYAbl VII Bceco~3HOro coBe111aH"'" no ycKop,..TenRM 3apA
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HeKOTOPbie HOBble HeJ1HHeHHble 3BOJ110IJ;HOHHbie ypaBHeHHH, 
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Hanp;€Hbl HOBble JieJ1HHeHHbie 3BOJ110IJ;HOHHble ypaBHeHHH, HHTer
papyeMbie MeTop;oM o6paTHOii 3ap;a•m. MeTOA, npHMeHeHHbiH ,l1.JIH Haxoll< 
p;eHH~ 3TIIX ypaBHeHHH, B cy~eCTBeHHOH qacTH: HBJ1HeTCH HOBbM. 

Pa6oTa BbiTIOJ1HeHa B fla6.opaTopHH TeopeTHqecKoii 4JH3HKH OIDUI. 
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Mel~nikov V.K. P2-82-129 
Several New Nonlinear Evolution Equations 
Solvable by the Method of Inverse Problem 

Several new nonlinear evolution equations solvable by the 
method of inverse problem are found. To a great extent the 
method used for finding these equations is new. 

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