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8 HaCTOA~e~ pa6oTe pe~b ~,qeT o cso~cTBax peweH~~ cne,qy~~eH CHCT€M~ ypaBH€HH~: 

au au a" u N a --+BU--+--= 2 n:,-ax (¢n</;n) at ax ax 3 ~ 
/1/ 

r,qe L - onepaTop Wpe,qHHrepa, T. e. 

a a=--. ax /2/ 
a A0 = A0 ( t) - HeOTP~~aTe!lbHble ctJYHK~~~ speMeHH t , nP~ 11106oM t > 0 H m,.; n y,qosneTBOPAIOUJ,He YCilQBHIO ,\m,£ An . npH 3TOM Mbl 6y,qeM npe,qnonaraTb, ~TO U =ll(x,t) - 8€W,€CTB€HHaFI $YHK4HFI X VI t 1 nPH 11106oM t ~ 0 y,qosneTBOPAIOW,aFI Tpe6osaHVIIO 

~ 3 
( Cixu(x,t)i+ L 

r=O 

a' u(x,t) 
-~._;_;~ ll dx<~, 

ax' 
13/ 

a <!JYHKu"" ¢n = ¢n (x, t) 
sew,eCTB€HH~e 3Ha~eHVIFI 

BOpFIIOT YCilOB~HlM 

VI f/;
0 = t/i 0 (x,t) TaK}I{e npVIHVIMaiOT TOJlbKO 

VI nPVI Ili06oM t 2: 0 1-1 n = 1, .. ,N y,qoeneT-

¢
0 

(x,t)j--)'0, eCJlVI X -c>±O(), 
141 I 1/J (x,t) i..,. oo, ecnVI X-i ±oo. n 

8 C~Ily /1/ ~ /2/ OTCIO,Qa cne,qyeT, 4TO npOI-13Be,qeHJ.1€ ¢ (x,t) X 
n Xt/!

0 
(x,t) npVI Ili060M t 2: 0 H fl= 1 , ... ,N CTpeMIHCFI K KOH€4HbiM npe,qenaM, ecn~ x..,. ± OQ , ~, TaK~M o6paaoM, e npaeoH ~acTH nepeo-ro ypasHeH~FI c~cTeMbl /1 I CTOHT ctJYHKLJ.HA, cTpeMf!W,aflcFI K HY1ll0 np~x--l'±"". 

8 COOTB€TCTBHVI C YCJlOBVIeM /4/ Mbl 6y,qeM C~~TaTb, '-ITO TOYKH ,\:::: .\
0 np~ A

0 
> 0 FIBJlFIIOTCFI TOYKaMH ,Q~CKpeTHOro cneKTPa onepaTOPa Wpe,q~Hrepa L BVI,qa /2/, a ctJYHKU,I·H1 r/:;

0 
= c/; 0 (x,t~ nonyyaiQTCFI Vl3 HOPMI-1POBaHHbiX Ha e,q~HI-1U.Y co6CTBeHHbiX ¢YHK ~"'~ 4l 0 ""<ll 0 ( x, t) 3Toro onepaTopa, oTBeYaiOw,~x co6cTBeHHOMY 3Ha~eHH10 A== A0 , c no-



MOtllbiO YMHO}f(eHHR Ha He 3aBHCFII.L(He OT X BeJH.14HHbl C n • 8 TOM C!ly-4ae, KOr,Qa npH HeKOTOPOM t=t" KaKaR-HI-16Y.Qb 1.13 ¢lYHKliHi1 .\0 (t) HanpHMep .\ 00 (t) , o6pai.L(aeTC.R e HY!lb, Mbl 6y.QeM npe.QnonaraTb, 
4TO ~ (x,t') =.0. Hao6opoT, $yHKliHH 1/.J ""W (x,t) npt.1 mo6oM "o 

n n t ~ 0, TaKOM, 4TO .\ 0 (t) >0, COf!laCHO /4/ AB!lAIOTCA JlHHei'-fHO He-3aBHCI-1MbiMH oT• ¢ 0 = ¢ 0 (x, t) peweHHAMH ypaeHeHHA tllpe.QHHrepa. 5onee TOrO, 8 C!ly4ae 1 I<Or,qa npl-1 H€KOTOPOM t = t' KaKaA-Hvt6y,Qb H3 $YHK4HC1 ,\n (t) , CKameM .\ 0 (t) , o6pautaeTC.R B HYilb, Mbl 6Y.Q€M 0 
npe,qnonaraTb, 4To peUJeH!.1e 1/10 (x, t ') ypaeHeHHA Wpe,qMHrepa 0 C A= ,\n (t').: 0 AB!lA€TCA [flyHI<liH€i1, paCTYutec:i Jli.1H€i1Ho no X np1.1 0 
x -~ ± oo • O,qHaKo npt.1 3ToM Mbl 6y,qeM Tpe6oeaTb, 4To6hr $YHKlii.1A 8 ~8 (x)BHAa "o "o 

8 lim [ ¢ (x,t) ¢ (x,t)] "o t--.t' "o "o 

6blna orpaHI.14eHH011 ¢YHKL.11-1€H X 11PH X ~ ( -(!<),..., ~ Ha QCHOBe CKa3aHHoro BbiUJ€ B€!1H4VIHbl W0 BVt,Qa 

w 
n n ""1, 0 0 0. N /5/ 

ABJlAIOTCFI BeuteCTBeHHbiMI-1 ¢YHKlii-1RMI.1 He paBHbiMH TOm,QeCTBeHHO HYI110 1 €C!lH [flyHKlll-11-1 ~n = f$
0 

(X, t) He paBHbl HYiliO TQ)I{,Q€CTB€HHO. KaK 6Y.Q€T ycTaHoeneHo Hl-1)1{€, cnpaee.Q!lMBo paeeHCTBo 
d.\n 
--,~w n~l, ... ,N, 

/6/ dt n 

nOKa3biBaiOU\e€, 4TO np1.1 W0 i 0 T04KH ,\ = ,\
0 ,QHCKP€THOfO cneKTpa onepaTopa Wpe,qi.1Hrepa L ,qei1cTBI.1Te!lbHo 3aBI.1CAT oT epeMeH1.1 t . H3 3Toro paeeHcTea TaK)I{e cne,qyeT, 4TO Ha 3BOI110lll.110 n-ro co6cTeeHHoro 3Ha4eHHR onepaTopa Wpe,qHHrepa Bf11.1ReT TO!lbKO o.QHO cnaraeMoe B HCT04HHK€, a VIM€HHO cnaraeMO€ C T€M me caMhiM HOM€POM n. 

Cl1cTeMa /1 I MomeT 6b1Tb HHTepnpeTVtpoeaHa KaK ypaeHeHI.1e KopTeeera - ,qe Bp1.1ca c caMocornacoeaHHbiM 1.1CT04HHKoM. KaK H ypaeH€HHe KopTeeera - ,qe BpHca 6e3 HcTo4HHKa, cHcTeMa /1/ ,qonycKaeT H.ccne,qoeaHHe c noMOutbiO MeTo,qa o6paTHoi:'r sa,qa4H pacceRHI1R AflR oneoaropa illP€AVIHrepa L ew,qa /2/. O,qHaKo 13 oTnl-141.1€ or ypaeHeHHR KopTeeera- ,qe Bp1-1ca 6e3 HCT04HI-1Ka, ,QJlR KOToporo T04KI-1 .QHCKpeTHoro cneKTPa onepaTopa L RB!lRIOTCR nepBbiMH HHTerpanaMI-1 ill , ,qn.R 01CTeMbl /1 I T04KH ,QI-1CKP€THoro cneKTpa onepaTopa Wpe,qHHrepa RBilRIOTC.R ¢YHKLti.1RMI-1 BP€M€H1>1 t, 8 CI-1I1Y /5/ 1.1 /6/ U€Jli-1KOM onpe,qe-

2 



JH'IeMbiMI-1 3a,qaHHeM CaMOCornacoBaHHQrO VICTQLIHHKa. np1.1 3TOM B npo-
1..\eCce 3BonfOL\V1H HeKOTDPble Vl3 co6cTseHHbiX 3Ha4eHV1~ MoryT o6pa
~aTbC.R 8 HYilb , 4TO ecTeCTBeHHO npi-1BO,qi-1T K HC4e3HOBeHV1fO /yHVI4TQ
}f{eHHiO/ COnHTOHOB, COOTBeTCTBYfO~I-1X 3TI.1M C06CTB€HHbiM 3Ha4€H1.1r!M, 
Hao6opor, B TOM cny4ae, KDr,qa A0 ""'0 np1.1 scex t {:: ~ 0, t 0 ] , a np1.1 t > t 0 V1MeeM An > 0, M€TOA o6paTHoi1 3a,Qa41-1 paccer~H1.1r~ no-
3BonReT o6Hapy}l{lt1Tb noRsneHHe /po}f{,qeH1.1e/ np1.1 t > t 

0 a peweHI.11.1 
u ~u(x,t) CHCTeMbl /1/ Hosoro comnoHa. 

§ 1 . onPEAEnR~~~E COOTHOWEH~R 
nplt1MeHeHI.1e MeTo,Qa 06paTHQ~ 3a,Qa41.1 pacCeRHHR ,qnA 1.1CCJ1e,QOBa

HI-1R clt1cTeMbl /1 I ocHoBbiBaeTc.R Ha cne,qy10~1-1x coo6pameHI.1RX, V1Mef0-
liii-1X CBOI.1M 1.1.Qe~Hb1M I-1CT04HI-1KOM pa6ory 12

,. PaccMOTPHM JH1He~Hyf0 CI-1CTeMy ypaBHeHI-1~ 

n ::::1, ••• , N, 171 
OTHQCltiTenbHQ Hei.13BeCTHbiX QJYHKL\1.1~ t 0 , tJi, ... , fN . .aanee, C no
MO~bfO peweHHR t 0 , !

1 , •.• , tN c~t~cTeMbr /7/ onpe,qem1M sen~t~41-1Hbl g
0 , g

1 , ••• , gN nocpe,qcrsoM paseHCTB 

!8! aro a<t>n 2 -----f0 +(A +( )f ax ax n n 
n =1, ... , N. 

191 
norpe6yeM, HaKoHeu,, 4T06br onpe,qeneHHbre cor nacHo /2/ 11 /7/-/9/ Be111.1411Hbl g

0 , g l , ••• , gN Y.QOBI1eTBOPRI111 COOTHOW€HHRM 

2 ( L + ( ) go 
N 

:!: </1 g 
n= 1 n n 

ag 
--"-~o. n=l, .•. ,N. ax /10/ 

8 pe3yJlb TaTe HeCJlO}!{HbiX Bbi411CJleHI1~ HaXO,QVIM, 4TO Heo6XO,Q11Mb1M 
1-1 ,QOCTaTOLlHbiM YCilOBHeM ,QilR cnpaBe,Qm1BOCH1 COOTHOWeHHr:1 /10/ FIB
J!FieTCFI BbrnonHeH~tte paseHcTs 
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N 
l 

n=l 

/11 f 
n~l, .. .,N, 

Koropble e cHny /2/ 1.1 /9/ cosna,QaiOT c ypaeHeH\II.RM\11 ct1cTeMb1 /1 I. 0Ka3WBaeTC.R
1 ~TO C nOMOmbiO COOTHOW€H\II~ /10/ y,QaeTC.R onpe,Q€!H1Tb 3BOI110\..Il.110 eo epeMeH!-1 ecex ,qaHHbiX pacceflH\IIR ,QflR oneparo-pa Wpe.Ql-1Hrepa L B\II.Qa /2/ c noreHt..tHanoM u == u (x, t) , y,QoenereoPAIOm\IIM 01creMe /1 I. no3TOMY 3TVI coorHoweHHR Ha3biBaiOTCA onpe,QenRtOmHMH COOTHOWeHH.RM\11. 0HH HrpaiOT TY *e caMYIO POJlb, KOTOPYIO o6bi4Ho Bh!nonHRIOT oneparopHoe noet:~craeneH11e IlaKca, ycnoe1.1e coeM€CTHOCTH BCnOMOraT€JlbHbiX Jl\IIH€~HbiX C\IICT€M \II ,QpyrHe aHaJlOr\114-Hble o6beKThl. J.1 xoHl c\llcTeMa /1/ o6na,Qaer raKH<e 1.1 oneparopHbJM npe,QCT88Jl€H\II€M T\llna JlaKCa, HCnOJlb30BBH\IIe COOTHOWeH\11~ /10/ ,QJlR HaxOH<,Q€H\IIR 3BOI110U\IIOHHbiX ypaBH€H\II~ ,QJl.R gaHHbiX paCC€RH\IIR onepaTopa Ulpe.QHHrepa l oKa3biBaeTcfl no PflAY nPHL!HH 6onee nPe.QnOL!THT€JlbHbiM. 

§ 2. 3BOniOlj~OHHbiE YPABHEH~R 11nR /lAHHbiX PACCERH~R OnEPATOPA WPE/1~HrEPA 

Haxo»<geHl-1e 3BOf110lll-10HHb1X ypaeHeHl-11:1 Anfl gaHHbiX paccef1Hl-1A onepaTopa l BH.Qa /2/ HaL!HeM co cny4afl, Kor.Qa see A0 >0, n =1 , .. ,N. C :no~ L.lenbiO Ailfl npoH3BOilbHoro (::::;: ( -oo ,CK:l) B03bMeM napy peweHH~ fQ l-1 r; ypaeHeHHA 

2 (L+( )f0 ~o. 
/12/ 

t0 ~exp(-i(x) ecnH X->-CK:>, 

/13/ e CflH X -• fX) • 

npH Jli050M BelJ..IeCTBeHHOM <: # Q napa peweHH~ f; (X,() H f~---(x,-()= 
= r~ (x. () ABJl.ReTCJ:I IlHHei4Ho He3aBHCHMOi4. Cne,QoBaTeJlbHO' npH fli050M eew,ecTBeHHOM ( # 0 cnpaBe,QJl\.180 paeeHCTBO 

r~(x,() ,a(() f~(x,-0 ,b(() f~(x, 0 /14/ 
rAe BeJ1H41-1HM a(() 1-1 b(() He 3aBHC.RT OT X. ( y4eTOM /13/ H /14/ 
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H€TPYAH0 y5eAl.1TbCA, LlTO eeiH•11.41-1Ha a(() MomeT 6b1Tb npe,QcTaBileHa B cneAYIOW,eM BV1Ae: 

Jf~(x,O 

ax r;tx.Ol. /15/ 

KaK l-13BeCTHO, onpeAeileHHble nocpe,QCTBOM /12/ 1.1 /13/ ¢YHKI.lY11-1 f 0 1.1 rt ,QOnYCKaiOT aHaJ1HT1.1Y€CKOe nPO,QOJlmeHHe no ' B eepXH~IO nonynllOCKOCTb Im (>0 .. npl-1 3TOM AilA I1106oro (, nPHHa,Qnemall.lero saMKHY
ro11 nonynnOCI<OCTJ.1 1m ( ?_ 0, BblnOilH.RIOTCA COOTHOWeHHA 

lim [ f; ( x, () exp (i (x)] d , X_, -oo 

/16/ lim [ ! ; (x, () exp (- i 'x) 1 ~ 1 . X 4 oo 

8 COQTB€TCTBJ.11.1 CO CKa3aHHblM SbJWe (j}yHK41-1A a ( () Ha OCHOBe paBeHCTBa /15/ ,QOnycKaeT aHam1TJ.14eCK0€ npOAOI1)!{€Hl-1e no ( 8 B€PXHIOIO nonynnocKOCTb' Im(> 0. CornacHo /15/ 1.1 /16/ OTCIO,Qa cne,Qyer, 4TO npl-1 11106oM (, nPI-1Ha,Qne>KalJ.IeM eepxHe11 nonynnocKOCTI-1 !m I; > 0, cnpaee,q.rJY1Bbl paeeHcrea 

lim [ r;(x,() exp(i(x)l ~a(() X ·~ oo 

/17/ lim [ r ~ ( x, 0 exp ( -i' x) 1 ~a ( 0 . x~ -oo 

Hyn.RM ("" ~n , n = 1 , ... , N, $YHK41-1Y1 a ( () , nemall\Y1M e eepxHe~ nonynnOCKOCH-1 lm ( > 0, 8 Cl-1llY /15/ 11 /16/ COOTBeTCTBYIOT TOYKV! A11CKPerHoro cneKTpa oneparopa Wpe.QHHrepa L B11.Qa /2/, T .e. nPI-1 ( = ( n J.1MeeT MeCTO paeeHCT BO 

n =1, ... , N, /18/ 
r,Qe eeni14Y1Hbl Bn He sae~t~cAT /7/ onpeAell11M $YHKl\Y111 f;; V1 
BeHCTB 

X 

r:~ r ¢n(z) ro(z, 0 dz' 
-oo 

OT X. ~anee, C Y4€TOM ypaeHeHY1M t;, n = 1, ... , N, nocpe,QcTeoM pa-
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~ + r ¢n(z) ro(z, 0 dz 0 /19/ X 

HeTPY.QHO B~,QeTb, 4TO 8 COOTBeTCTBI-11-1 C /4/ 1-1 /16/ paeeHcrea - + /19/ onpeAeil.RIOT ¢YHKLtl-fl.1 fn 1.1 f n np~-t mo6oM x c_ (-=,oo)f..1 mo6m-1 (, npMHa,Qnema~eM 3aMKHyroH nonynnocKOCTI-1 Im ( ~ 0. KpoMe roro, npl-1 mo6oM (, npi-1HaAnemauteM aaMKHyroH nonynnocKOCTI-1 Im ( 2: 0, 1-1 n = 1 , .•• , N BblnonHRJOTC.R acHMnToTMKL-1 

f~-lo, ecnH x-~-""• 

/20/ 

BoabMeM rene ph Hat::1.QeHHble BbiWe peweHHA r0- f ~. + + + 
' 1-1 f 0 , f 1 , ••• , f N Cr.1CTeMbl I 7 I t.1 c HX noMOutbiO onpe,Qem1M eenl-141.1-- - - + + + /8 

Hbl g0 , g1 , ••• , g N 1-1 g0 , g 
1 , ••• , g N nocpe.QcTBOM paeeHCTB I. HeTPY.QHo. Bl-1,QeTb, 4TO nony4eHHble raKMM o5paaoM eem14HHbl g 1-, .•. 

+ + 
0 

••• , g~· H g l 1 ••• , gN Ha OCHOBe /4/ 1 /16/ H /20/ npl-1 n1060M (, nPHHa,Qile}f(aUieM 3aMKHYTOi:1 nonynilQCKOCH1 Jrn ( 2:, 0, YAOBileTBOPRIOT YCilOBHAM 

g~ --t 0, ecn1.1 x __.. -"" 

+ gn -• 0, ecn1-1 

0TC~Aa B Cl-1IlY 1101 C!l€AY€T 1 4TO nPl-1 n~60M ~. npl-1HaAnema~eM 3aMKHYTOi1 llOilyn!lOCKOCTI-1 lrn ~ ~,0, 1.1 IlJ060M X c;(-oo,oo)Be!ll-141.1Hbl - - + + g
1

, ···• gN l-1 g
1 , ••. , gN paBHbl TCoKA€CTB€HHO HYiliO, T.e. 

CornacHo 1211 1.13 paseHcTs 181 cneAYer, 4To np1.1 n BblnO!lHR~TCR paeeHCTBa 

/21/ 

/22/ 

, ... ,N 

/23/ 
- + 8 

rAe Be!ll.14l-1Hbl c n 1-1 c n He 3aBI.1CRT or x. C yyeroM I 1 I nony4aeM COOTHOUI€HI.1e c;-,., Bn C: 
1 n = 1 

1
, •• 

1 N. B COOTB€TCTBI-11-1 C rpe6oBaHI-1€M 141 OTCJOAa CileAyer, 4TO ¢YHK~I-11-1 f/;n npl-1 n = 1 , ..• 1 N 1.1M€10T C!leAYIOml.1e aCI-1MnTQTI.1KI-1: 
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iW 
0 - - --

0
'-- exp ( i' x) , n 

n 2~nCn 
ecnYl 

/24/ 0 n 

r.Qe sem1Lll-1Hbl Wn onpe,QeneHbl nocpe,QCTBOM paseHCTBa /5/. Ha ocHoa·e paseHCTB /19/ 1-1 /23/ nonyYaeM, LITO npVI mo6oM C:, nPVIHa,Qnemal.ijeM 3aMKHyToi:i nonynnocKOCTV1 I m I; :;:0, cnpase,QN1Bbl a01MnToT!.1K!.1 

(' ·~ 
n 

ecn~-1 x .... - ""' , 

ic~ 
- --- exp [ i ( ( + ( ) x ], ecn" x • ~ . (+( n n 

/25/ 

[ y4€TOM ycnoBVIR /3/, paeeHCTB /8/, /9/, /22/ 1.1 aCVIMnTOTHK /24/, /25/ no!lY4aeM, LITO nPI-1 11to60M (, nPvtHa,QJ1€}1(all.leM 38MKHY
TOili nonyn110CKOCH1 !m ( 2: 0 , IIIM€10T M€CTO paeeHCTBa 

/26/ 

npVI n~6oM Bell.leCTeeHHOM (¥ 0 onpe.Qeni.1M Bel1H4HHY G0 nocpe.QcTBOM paBeHCTBa 

!271 
[ nDMOll.lb~ paBeHCTB /14/ !.1 /26/ 11€rKO HaXO,QHM, 4TO 

C ,Qpyro!-1 CTOPOHbl, COr!laCHO /8/ t.1 /14/ npt-1 Jli06oM B€li.I€CTBeHHOM 
( 1: 0. Cnpase,QJ1!.1BO paseHCTBO 

+ a a ( 0 - , ab( 0 _ go ~ J o ( x • - cl + r o ( x. 0 + at at 

+a ( 0 g; (x,- 0 + b ( 0 g~ ( x, 0 + 
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N 
+ l w,(x)[f~(x,()-a(()r;cx.-()-b(CJ!~(x,()]. n=:c1 

B c1-1ny /14/ 1r1 I 19/ npl-1 mo6oM Bell(ecrBeHHOM <; 1=- 0 Bb!nOflHflercA COOTHOW€Hvte 

+ - -f n ( x, () -a ( () f nIx, - () - b( 0 r n ( x , () -· 

/29/ 00 

- -r <i>,Cz)r;(z,()rtz, n-l .... ,N. 

nocKoilbKY y oneparopa WPe,QI-1Hrepa co6creeHHble ctJyf:fKLtt-11-1 .QI-1CKPerHoro cnet-npa oproroHanhHbt K co6creeHHbiM $YHKLti-1FlM HenpepbiBHoro cneKTPa, TO Ha OCHOB€ /23/ nofly4aeM, 4TO MHTerpafl, CTORll(lr!H B npaeoi:1 yacn1 paeeHcrea /29/, paeeH HYflJO np1-1 rno6oM ~ t;;:(-o.::,,.,). OrcJQ,Qa cne,Qyer, 4TO onpe,QeneHHaA nocpe,QCTBOM /27/ eeni-14MHa 0 0 npl-1 flf060M B€Ll!€CTB€HHOM ( ,;_ 0 MOmeT 6b1Tb nP€,QCTaBJieHa B Cfl€,QYIO
(lt€M Bt.1,Qe: 

oa(() - ob(() -G 0 "-;:--'-f 0 (x,- 0 +--r0 (x, 0 at at · 
CpasH~r~eafl 3TO paeeHcreo c paeeHcreoM /28/, nony4aeM, 4TO 3eonFOltt10HHhte ypaeHeHI-1fl AflR eem-tLH1H a(() 1-1 b(() np1-1 mo6oM eeutecr
eeHHOM ( # 0 HMeJOT B1-1A 

/30/ 

HeTPYAHO BHAeTb, 4TO 3BOJliOI.lt.10HHoe ypaeHeHI-1e AnJ=t eem141-1Hbl b( () B HarueM CJly4ae lt1M€€T TOT H<€ CaMbli1 Bt.1A 1 4TO H 8 CJ1Y4ae 
ypaeHeHI4R KopTeeera - Ae Bp1-1ca 6e3 HCT04Hit1Ka 't'. 0AHaKo ypas
HeHHe AJl.A B€Jlt.14HHbl a(!;,) 8 paCCMaTpi.1BaeMOM HaMI-1 CJly4ae Cyut€:cT-
8€HHO OTJlt.14aeTC.A OT COOTB€TCTBYIO~ero ypaBH€Ht.1.A 8 CJly4ae ypaBHeHt-l.A Kopreeera - Ae BpHca 6e3 1.1CTo4HHKa. H3 nepeoro ypaeHeHH.R 
CHCT€Mbl /30/ CJleAyeT, 4TO $YHK(.li-1R a(() AonycKaeT nP€ACTaBJleHHe 

N 
II 

n=t 

(- ( 
- n ---

( + ( 
n 

/31/ 
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rAe coMHo>IO.He11b a 0 ( ') He 3 as1101T oT , a seni14HHbl 'n YAOB!1eT-BOPRIOT YC11081-1RM 

d.:. w. 
-·+--=::0, dt 2( 

n = 1, ... , N. 
/32/ -n 

QyeBHAHO, 4TO 8 CI-111Y /23/ ypa8HeHHR /6/ 1-1 /32/ 3K8HBa11eHTHbl Me>KAY co6oC1. 
QnpeAem"'M Tenepb 3801110~1-110 80 speMeHH HOPMI-1POBOYHbiX KOHCTaHT 8 0 , n = 1, ... , N. C 3Tot1 ~eilbiO ·nonoli<VIM nPI-1 n = 1, •.. , N 

/33/ 
8 COOT8eTCTBI-11-1 C pa8eHCT8aMH /18/ H /26/ HMeeM 

/34/ 
~anee, A~-'~¢¢epeH~HPYA pa8eHCTBO /18/ not, c yYeToM ypa8HeHHA /32/ HaXOAHM, YTO 

/35/ 

rAe )(n Pa8HO 3HaYeHHIO Be11Hlfi-1Hbl X BHAa 

a + - l X~- [t 0 (x, () -Bt 0 (x, () ar; 136/ 
npH B= Bn H ( = (n. Ha ocHose /8/ H /35/ y6elKAaeMCR, 4TO 
+ aB _ w. g0 (x,() =--!!..t0 (x,() +Bng;(x,() +-- x.(x) + n at n n 2(n 

/37/ 

CornacHo /18/ H /19/ cnpaseAnHso paseHcTBO 

+ -
OQ + t (x,( )-Bn!m(x,( )= -f¢m(z)!0 (z,( )dz. m n n · n /38/ 

-~ 

TaK KaK y onepaTopa WpeAHHrepa co6cTBeHHbre ¢YHK~VIH AHCKpeTHoro cneKTpa, OTBe4a10Uj.He pa3Hb1M C06CTBeHHbiM 3Ha\.leHH.RM, OPTOrOHaJ1bHbl Me>KAY co6o~, TO B CI-111Y /23/ HHTerpa11 8 npa80~ YaCTVI paseHCTBa 

9 



/38/ paeeH HYniO nPH m 1:- n , m, n cnoaee.qnHBo paeeHCTBo 
1 , •.. , N . Cne.qoBaTenb HO, 

/39/ ~ 

~-.P (x) ( q, (z)r
0
"(z,( )dz. n n n 

-~ 

C .qpyrm1 cropoHbl, Ha ocHoBe /2 I, I 121 H I 181 nony4aeM, 4To onpe.qeneHHa~ nocpe.qcTBOM 1361 eenH4HHa ~n y.qoeneTeopAeT ypasHeHHIO 

n = 1, ... , N. 

TaKHM o6pa30M, HMeeT MeCTo paeeHCTBo 

+ )(n~an.Pn (x) + {3n fo(X, (n)' /40/ 

eT, 

eenH4HHbl an 1-1 Bn He 3aBHCRT or x. 1-13 paeeHcTBa I 17 I cne.QY-4TO B€flH4HHa ~ o6na,Qa€T Cfl€.QYIO~HMH aCHMnTOTHKaMH: n 

)( - a' ( ( ) exp ( i ( x) , n n n ecnH x --> -"" I 

r11e 

a'(()~ aa(i2_1 
n a,;.;~-:-. 

8 COOTB€TCTBHH C aCHMnTOTHKaMH /24/ 3TO 3Ha4HT 1 4TO BXO,QR~aR B paeeHcTBo 1401 eenH4HHa an MomeT 6~Tb npe.qcraeneHa B cne.qyiOI.I.IeM BH,Qe: 

2(nc: 2( c+ a ~ ----a' ( ( ) :-. n n B n a' ( (n ) , n . n 1Wn iWn 
/41/ 

Bocnonb3YeMCR Tenepb xopouro H3BeCTHbiM paseHCTBOM 

n"" 1, ... IN. /42/ 

C nOMO~biO /41/ H /42/ nony"aeM paseHCTBO 

10 



• 

2( c-a ~--n __ n __ 
n n==l, .•• ,N. /43/ 

aanee, C Y4€TOM /37/ ~ /39/ y6e~,Qa€MCR B CnpaB€,QI1~BOCT~ paBeHCTBa 

JBn - -~--·f 0 (x,() + B g
0 (x,() at n n n 

wn 
+--~· (x)-2 (n n 

00 

+ - ,P (X) ( ¢ ( Z) f
0 ( Z , ( ) d Z , n n n n ~ 1, ..• , N. 

0TCJOI1a s c"ny /18/, ./23/, /40/ " /43/ cnegyeT paseHCTBO 
+ JBn {JnWn g
0
(x,( )~(--+-":-''-B ) r

0
-(x,() + B g-

0
(x,(). n at 2(n n n n n 

TaKV1M o6paaoM, onpe,QeJleHHMI nocpe,QCTBOM /33/ senl-1l.I1.1Ha G n np1-1 n = 1, ... , N ,qonycKaeT npe,QCTaeneHI-!e 

CpaBHI.1BaR 3To paseHCTBO c paaeHcTsoM /34/, nonyl.laeM 3B011~~V10HHoe ypaBH€HI-1€ ,Qllfl HOPMI-1POB04Hb1X KOHCTaHT Bn B Cll€,QYIO~eM BL-1,Q€: 
JBn 3 {JW -+(Si( +-n_n_) at n 2 ( 

·n 
n = 1, ... , N. /44/ 

np1.1 {3n o= 0 3TO ypaBH€HL-1€ COBna,qaeT C aHa110ri-11..!HbiM ypaBH€HV1€M ,Qfll'l cnyl.lafl ypasHeHV1A .KopTesera - ,qe Bp1.1ca 6ea 1.1CT04Hl-1t<a. Hao6opoT, nplt1 {3 n i 0 V1 Wn i 0 3TO ypaBH€HJ.1€ CXO,QHO no Bl-1,QY C COOTB€TCTBYIO~V1M ypasHeHV1€M ,QllR C11Y4afl ypaBH€HV1R KopTesera -,qe Bp1t1ca npV1 cosceM HHOM Bbt6ope caMocornacosaHHoro HCT04HHKa121. 113 ypasHeHt.1Ft /44/ cileAyeT, 4TO Ha 3BOiliOU.t.110 senH4t.1Hbt Bn BilHFteT TOilbKO To cnaraeMoe a npaso~ 4acTH nepsoro ypaaHeHHR 01CTeMbt /1 I, KOTopoe HMeeT ToT me caMbt~ HOMep n, 11 HHKaK He Bili-1FtfOT APYrl-1e cnaraeMbte. Donee Taro, ecnt-1 Mbt npeACTaBHM $YHKL.J,I110 1/J (x) B Blt!Ae IlHHe~HO~ KOM61-1HaL.J,HI1 IlHHe~HO He3aBI-1C11MbiX IPYHKL.J.H~ nr;cx,(n)H Xn(x), TO 1-13 ypasHeHHR /44/ cneAyeT, 4TO Ha 3BOilfOU.·HfO HOPMI-1POBOI..!HbiX KOHCTaHT B n 8Ilt.1FieT TOilbKO Ta 4aCTb + ¢YHKU.HH Wn(x), KoTopaR nponOPL\HOHailbHa f 0 (x,(n) , 1-1 HHKaK He BilHFteT cnaraeMoe, nponopu.HoHailbHoe $YHKL\HH x (x), n = 1, ... n ... 'N. 
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Cosot<ynHoCTb ypasHeHH~ /301 11 144/ nonHocTb~ onPe.QenAeT 3SOfl~liHIO so speMeHH seex .QaHHbiX pacceAHMA .QnA oneparopa L SH.Qa /2/ so see Heoeo6bre MDMeHTbr speMeHH, r.e. raKI-1e MOMeHTbr speMeHM, np1-1 KOTOPbiX see An '> 0, n = 1, ... , N. llnR TaKMX MoMeHTos speMeHH npo6neMa nonyl.leHI-1A peweHHR eMeTeMbr I 1 I cso..gtnCR K peweHH~ t.1HTerpanbHOro ypasHeHt.1R renb~aH,Qa - fleSHTaHa 4 ': 

X 
K(x,y)+F(x+Y)+ ( K(x,z)F(Z+Y)dz~O, 

/ !j I t-1MeeT SH,Q 

F(OJ)~-1 - ( R(()exp(~i(OJ)d(-2rr 

N 
-i ~ 

n = 1 R CO 

§ 3. /1AHHbiE PACCERHHR onEPATOPA WPE/1HHrEPA B OC05biE MOMEHTbl BPEMEHH 

/45/ 

/46/ 

nocMOTPHM Tenepb 1 \..ITO nPOJ.130i:i,QeT C ,QaHHbiMI-1 paceeRHt.1A onepaTOpa L S MOMeHT SPeMeHH t = t" 1 Tat<ot1, \..ITO ,\n(t)= 0 npl-1 t=t" H HeKOTOPOM n = no • 1 :s n 0 ::::. N . nol-1 3TOM Mbl 6y,QeM CL/HTaTb' \..ITO ,\n (t) >0 nPM Beex t, ,QOCTaTOl.IHO 6fli-13KJ.1X K t" 1-1 TaKHX 1 
0 

\..ITo t < t'. KpoMe Tore, pa.Qt-1 npocTOTbl npe.Qnonomt-~M, \..ITo nPH BC€X t, ,QOCTaTOL/HO 6fli-13KMX K t', BblnOflHReTCA Hepa8eHCTSO ,\ n ( t) > 0 .QnR n106oro n -! n 0 . 0 TMeTHM npem,Qe ecero, L/To nPM n = = n 
0 t-~HTerpan e npa8oi:1 l.laCTI-1 pa8eHCTBa /291 paBeH Hyn10 H np1-1 t = t' , nocKOflb t<y Mbl nPe.Qnonomt--~nl-1 c caMoro HaY ana, LITo 8 paccMaTpHeaeMo~ ce~yac Ct1TYaLtHH 8brnonHReTCR ycnoBMe ¢; (x,t' )= 0. "o Tat< I-1M o6pa3oM, Mbr BH.Qt.1M, LITo c&-1cTeMa ypa8HeHt.1~ /30/ cnpaee.qnl-1-ea H npH t = t'. llanee, t-13 nepeoro ypaBH€HI-1R CI-1CTeM~ /30/ cne.qyeT, \..ITO np1-1 n106oM (-! 0, nPMHa.Qnema~eM 3aMKHyToi:1 nonynno-CKoCTI-1 1m ( ?_ 0 1 ¢lyHKl\t.1A a ( () 5y,QeT HMeTb KOH€\..IHbli:i npe,Qen nPt-1 t -• t' - 0, ecnM OTHoweHt-~e Wn (t) !(n (t) 8 TOL/Ke t = t' t.1Meer 0 0 

t1HTerpt-~pyeMy~ OC06eHHOCTb, T.e. 8 H€KOTOPO~ OKpeCTHOCTM TO\..IK4 t = t' npM t .-- t" J.1MeeT M€CTO act.1MnTOTt-1Ka 
w (t) no Y -:-'7:-:-- c (t'- t) , r14e 
' ( t) "o 

y > -t, a c 1:. 0. /47/ 
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8 C~ny /32/ 3TO ycnos~e 03Ha4aeT, 4TO 8 HeKOTOPO~ OKpeCTHOCT~ T04KV1 t = t' npV1 t < t' BbrnoDHFIIOTCR aC~MnToT~t<VI 

("o (t)-- c (t'-t)t+y • 
I 'y 

!48! c2 1 -'c 2 Y Wn (t), ---(t'-t) . 
O 1 + ·Y 

0TCIO,Qa CJle,qyeT, 4TO npt.1 Bb!nOnHeHt.1t.1 yCJ10Bt.1fl /47/ paBeHCTBO /31/ cnpaBe,QJ1t.1BO t.1 npt.1 t = t'. 3Ha4VIT, CQOTHOWeHt.1e 

a'(()~ 
n n n::: 1, ... , N, /49/ m±n 

VIMeeT MeCTO npt.1 DI060M t ~,[ t"- fJ, t'],, r,,qe 8 > Q. C yyeTOM TO-ro, t.rTo npVI !1106oM (c;;:-(-oo,oo)cnpase,qnt.1so HepaseHCTBo ]a
0
(()! ~-1, V13 COOTHOWeHt.1R /49/ Ha OCHOBe /48/ nonyt.raeM, t.!TO . 

lim [ 
t ..... t '- {) 

1 
---J~o. 
a, ( ( ) 

"o 
/50/ 

HaKOHe4, t.13 ypasHeHt.1R /44/ cornacHo /47/ cne,qyer, t.rTo ecnVI ¢YHK4t.1R (3 (t) orpaHt.1t.reHa B Ot<peCTHOCTJ.1 T04KJ.1 t t" TO BenH-no 
4t.1Ha Bn (t) orpaHY1t.reHa npY1 t ~ t' _, 0. CYMMY1PYR see cKaaaHHoe 0 
Bb!We, Mbl BI-I,QIIIM, 4TO 8 paCCMaTpi-!BaeMOi:l HaMI-l CVITYa4VIt.1 onpe,qeneHHOe nocpe,qcrsoM /46/ RAPO F = F(w) t.1HTerpaJlbHoro ypasHeHt.1R /45/ He VIMeer oco6eHHocTei1 npt.1 t = t' . 6onee roro, B coorsercTBt.1t.1 C paBeHCTBOM /50/ npY1 t = t' BO BTOPOM CilaraeMOM 8 npaBOi:i t.raCTf.1 paBeHCTBa /46/ OTCYTCTBYeT YJleH C HOMepoM 0::: n

0 t.!TO CB~,qeTenbCTByeT 06 ~ct.re3HOBeHI-1H COOTBeTCTBYIOutero COI11-1TOHa, Hao6opoT, ec.n~t~ "-n (t) = 0 nPt.1 t = t' , a npt.1 scex t, ,qocraTo4-HO 6nt.13KY1X K t' Y1 °TaKY1X, 4TO t > t' 
1 BblnOI1HReTCR HepaseHCTBO "-n (t) > 0, TO s 3TOM cnyYae Mbl t.1MeeM norra.neHt.1e npJ.1 t > t" ,qo-0 

nOJlHV1TeJlbHOrO COJ1t.1TOHa. 

§ 4. N- con~TOHHOE PEWEH~E C~CTEMbl /1/ 

KaK HeTpy,qHo y6e,qV1TbCA, CV1CTeMa /1/ V1MeeT o,qHoconV1TOHHoe peweHVIe st.1,qa 

c 
¢~------
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~X- g 
ch(~x-r) 

1 • /51/ 
r,qe J1., f , g, c H W- nPOI13B011bHble ae!llecreeHHble [f}YHKI..tl-11-1 t , y,qoaneTBOPR~i11He COOTHOWeHHRM 

dC 3 --- 4~ dt /52/ 

t 
~ 2 (t) =~2 (0) + f W(r) dr, 

/53/ 0 

H, raKHM o6paaoM, conHTOH /48/ CY!llecreyer npH ecex aHa4eHHRX t > 0 1 npH KOTOPbiX npaBaR 4aCTb paBeHCTBa /53/ nOJlO)f(J.1TellbHa. 3rQ 3Ha4HT, 4TO, aa,qaaaR nPOI-13B01lbHO cf>YHK1..11-H1 g 1-1 W, Mbl M6meM C nOMO!llb~ COOTHOWeHH~ /52/ onPeAeJlHTb ~YHKLtHH J1. H f npH BCex 3Ha4eHHRX t > 0, npJ.1 KOTOPbiX HMeeT CMbiCJl paBeHCTBO /53/. B 4aCTHOCTH, ;,pH nPOI-13BOJ1bHQM Bbl6ope cfJYHKQHH W COOTHOUJeHI-ifiM /52/ y,qoanereopR~T onpe,qeneHHaR nocpe,qcreoM /53/ ¢YHKLtHR J1. H $YHK!..tHH f H g BH,Qa 

t ((t) ~g(t) -c 0 ~(t) + 4~(1) J ~2(r) dr, 
0 

nerKo Haxo,QHM, 4TO 

B o6111eM cny4ae N-coJlHTOHHoe peweHHe cHcreMbl /1/ onHcblaaer eaaHMO.QeiicrBHe N collVITOHOB YKaaaHHoro BbiWe Bf.1,qa. llnR nony-4eHHR 3Toro peWeHHR C Y4eTOM COOTHOWeHHR /42/ no!lOmHM B paBeHCTBe /46/ 

R = 0, (n= 1 ~n' -! 
Bn 

~ F2 
a' ( ( ) n 

n 

n, 1 ••••• N. /54/ 

,llanee, nyCTb 

N 
K= 2 FnKn(x) exp(~ny). n=l 1551 

1 4 



noACTaBnRR 3TQ paeeHCTBO 8 ypaBHeH~e /45/, H€M€AfleHHO nony~aeM n~He~HY~ anre6pa~~eCKY~ c~cTeMY ypaeHeH~~ AflR HaxomAeH~R ¢YHK~~~ K11 , T.e. 

K ,F 
m m 

H m ,n 

N 
exp(~mx)+ l 

n:=l !56! 

n = 1, •.. , N, /57/ 

m,n=l, •.. ,N. !58! 

nyCTb, Aanee, em- BeKTOP-CTPOKa c N I<OMnOH€HTaMH (m.n =:8m,n m, n = 1, ... , N. TorAa B c~ny /56/ cnpaeeAn~eo paeeHCTeo 

K 
m 

1 
---- det 

det (I + H) 

0 

h 
m =1, •.• , N, /59/ 

I + H 

rAe 1 - eg~H~~HaR MaTp~~a nOPRAKa N. nanee, c noMO~b~ /57//59/ B COOTB€TCTB~~ C XOPOUJO !.13BeCTHbiM paBeHCTBOM 

u ~ -2 

u 2 

dK(x,x) 

dx 

In D, 

D ~ det(I+H). 

/60/ 

/61/ 
TaKHM o6pa3oM, oKa3blsaeTCA, ~To e~pameHHe AflR ¢yH1<4H~ u=u(x,t) B HaWeM CJly~ae IIIM€€T TOT me caMbli:i BHA, ~TO l.1 8 Cflyl.!ae ypaBH€HI-1R KopTeeera - Ae Bp1-1ca 6e3 I-1CTOI.!HI-1Ka ;a/. 0AHaKO B HaweM cny~ae Bem11.!l.1Hbl Mn RBilR~TCR 8 l.13BeCTHoi1 Mepe npOl.13BOJlbHb1Ml.1 ¢YHK~l.1AMl.1 Bp€M€HH t , a 3aBl.1Cl.1MOCTb B€IlH4l.1H F

0 
OT BP€M€Hl.1 B HaWeM cny~ae I-1MeeT 6onee cno}!(Hbli:1 xapaKTep no cpasHeHI-1KJ co cny~aeM ypaeHeH~A KopTeeera - ge Bp1-1ca 6e3 l.1CTO~Hl.1Ka. 
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KaK H3BeCTHo, onpeAeneHHoe nocpeACTBOM /13/ peweHHe ro ypaBHeHH~ /12/ AOnYcKaeT nDeACTaeneHHe 

z 
f~(x,() ~exp(-i(x) + ( K(x,y) exp(-!(y) dy, 

H3 KOTODoro cornacHo /55/ cneAyeT paeeHCTBo 

- N f 0 (x,()~exp(-l(x)+ l 
nJ"" 1 

TaKHM o6pa30M, Ha OCHOBaHHH /54/ H /56/ nonyyaeM, 4TO 

- Kn fo(•.( )~--
" F n 

n, 1, ... , N I 

T.e. C y4eTOM /23/ HMeeM paaeHCTBO 

c;; 
c/Jn=o-·--K • 

Fn n 
n,1, ...• N. 

aanee, B C"ny /14/, /54/" /62/ nony4aeM paeeHCTBO 

N 
a(()~ ll 

m=:t '+ip.m 

H3 paeeHCTB /65/ "!66! cneAYeT, 4TO 

n: 1, ••• , N 1 

r.e. cornacHo /54/ cnpaeeAnHeo paeeHcreo 

+ Bn 
!o(x, (n) ~-FK" n = 1, ... , N, 

n 

!62/ 

/63/ 

!64! 

/65/ 

!66! 

!67! 

4TO HaXOAHTC~ 8 nonHQM COOTBeTCTBHH C paseHCTBaMH /18/ H /63/. 

16 



t-'13 PaBeHCTBa /62/ CJle,QyeT, \.ITO 

a C n0/'·10~bl0 paBeHCTBa /65/ HaXO,QI-1M, \.ITO 

ar;cx.O ~ _ 
~ ixf

0 (x,() ,a'(() C0 (x,-0 at; -

-ia((l 

TaKI1M o6pa30M, np~-1 n = 1, ... , N cnpaseAnHsbl paeeHcTBa 

ar 0 (x,() 

at; !> (n 

N 
+ i L 

m==] 

I(~ ( ~ ixf~(x,(n) + 
n 

Fm K m , a'(( ) [1+ :!: -~~ exp (~ x)] exp (-~ x) ·n m~n " 11 m n ~""m --rn 

C Yl.leTOM /6 7 I OTCtO.Qa cne.QYIOT paseHCTBa 

ar;cx. 0 

ar, 
N 

- i :!: 
m==l Bm 

. + ar
0

(x,() 
=ixf+(x,()+ 

(=( 0 n -. 
2 + ( 

+a' ( ( ) [ 1 - :E ~ fo (X' m) exp ( ~ x) l exp ( -~ x) • n B m n m:in m 11 m-'f.-Ln 

17 
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Ha ocHoBe 3THX paeeHCTB HeMe,qneHHo nony4aeM, 4To 
ar~ (x, 0 

a( I(=( 
+ n olo(x, 0 
a' I 

ecn\.1 x .... _..., , 

ecn\.1 x -~ r>c , 

4a'(( ), 
'" 

ecn\.1 x .... _...,. 

BoabMeM renepb $YHK~~~~~ 

Gn<O = 1 
a (0 n, 1, ••• , N 'I 

"" npoHHrerp~t~pyeM ee no ( s,qonb oKPYmHocrH CR pa,qHYca R > >max ( ~ 1 , •••• ~N )c ~eHTpoM e T04Ke ( = 0. Cor nacHo /66/ e pe-3YflbTare nony4HM paeeHcreo 

N 
-a'(()= l: 

n rn =I 

1 1 

8 COOTBeTCTB\.1\.1 C 3TJ.1M PaBeHCTBOM Ha OCHOBe /54/ J.1 /68/ Haxo.QJ.1M, 4TO 

TaKHM o6paaoM, $yHK~J.1H x BJ.1.Qa 
n . 

)( = 
n 

eCJlH X-> .:oo. 

COrnacHO CKa3aHHOMY BbiWe RBJ1R~TCR J1HHei1HO He 3aBMCJ.1MbiMI-1 OT r+~ (x. ;- ) peweHHRMl-1 ypaeHeHMR Wpe.QJ.1Hrepa /12/ nPH ( 2 ::0--A ' 
"-n 

n 
n = , ... , N. 5onee roro, cnpaee,qni-1BO paeeHcreo 
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ax ar~(x,( ) __ n --------)( "-2u B a'({ ) ax a X n ' n ll - n 

/70/ 

w n 
/71/ 

1 

a, ( ( ) 
n 

a V n- npOV13BOilbHbl€ H€nP€Pbi8Hb1€ ctJYHKLtl-11.1 t , nPV1HV!MaKl~1.1e TQilbKO se~eCTBeHH~e 3Ha4eHV1R, 0Yeal.1,qHo, 4TO paaeHcTaa /60/, /64/ 1.1 /69/-/71/ onpe,qenruoT nonHOCTbtO V1HTepecy1011.1ee Hac N-comnoH-Hoe peweHV1e cHcTeMbl /1/, 
8TOMCJly4a€,KOr,qa Mn(t)=OnpH t=t" l-1H€KOTOpOM n=n, a npl.1 n f.n 0 V1MeeM lln (t") > 0, 1-13 paaeHCTB /50/, /54/ 1.1 ;s'S; cne,qyeT, YTO np1.1 t = t' see 3Iler-1eHTbl n

0 
-Ci cTpoKV1 1.1 n

0 
-ro cTon6-· 1..1a MaTPVILibl H paBHbl HYlliO, KPOMe 3Jl€M€HTa H , cToRw.ero n 0 n 0 Ha nepeceYeHV1V1 n0-~ CTPOKV1 V1 n0 -ro cTon6wa. B c>1ny /66/ cnpaae,qnV1BO paseHCTBO 

D~(liH )D
0 , no. no 

r,qe 0 0 - onpe,qem1TeJlb MaTpV1l..lbl, no.ny4aiOw.eCicR \.13 MaTPI1Libl 1 + H nOCJl€ BbiY€PKV1BaHI-1R 3Jl€M€HTOB n 0 -Ci CTPOKV1 V1 n 0 -ro CTOJl6U,a. ~3 3Toro paseHCTBa cne,qyeT, ~TO nony~aeMaR c nOMO~b~ /60/ $yHKU,I-1r:t U = U (x ,t) B MOM€HT BpeM€HI-1 t = t' Oni-1CbiBaeT (N-1) -coni-1-:-TOHHOe peweHI-1€. ECllll\ Mbl Tenepb npegnollO}!{I-1M, YTO f.! (t) '=' 0 no np111 scex t.:;t' 111 f.1 (t)>O np111 t>t' , To s 3TOM cny~ae no 
Hawe peweHllle onlllcbiBaeT npou,ecc PO*AeHHfl ,qononHIIITellbHoro conl-1-TOHa. Hao6opoT, ecnl-1 J.1 (t) > 0 nPI-1 scex t <t' 1-1 f.L (t) =:0 no no nPH t 2: t' , TO 8 3TOM CllyYae HaW€ peweHI-1€ oni-1CbiBaeT nPOL\€CC YHlii~TOmeHli\R OAHOrO 1113 C0111-1TOHOB. 8 COOTB€TCTBl-1lll C nPe,Qnono~e-HL-1eM, 4TO A f:. A np~-1 mo6oM t ::_ 0 111 m I= n , m, n = 1 , • o.? N, OY€811\,QHO, YT~ P~»<,QaiOUiL-1~Cr:t 1-1 YHVIYTOmaeMbl~ CO.ni1TOHbl COQTB€TCTBYlOT H2li!M€HbWeMy co6cTseHHOMY 3HaYeHHIO onepaTopa Wpe,qV1Hrepa. 
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3TO 3Ha4MT, 4TO MCCJle,QoBaH~e npo~eCCOB PO*,QeH~A 1-1 YHMYTOmeH~A COJl~TOHQB, COOTBeTCTBYIOil.I~X ,qpyr~M C05CTBeHHbiM 3HalleH~FIM onepaTOPa Wpe,q~HrePa, rpe6yer H3y4eHHA noee,qeHHA perneHMA cHcTeM~ /1/ 8 CJly4ae, KOr,Qa pa3HOCTb A m(t) -An (t) MO*eT o6pau1aTbCR e Hyflb npH HeKoropoM t = t.' H m # n. HecMOTPA Ha o4eB~AHYIO Ba*HOCTb 3ToH npo6neMbl, a HacToAil.let1 pa6ore oHa ocTanacb sHe nonA 3peH~R. 
8 3aKn~4eHM~ Heo5XO,Q~MO OTMeTMTb, 4TO 8 He,QaBH~X pa5o-TaX 17 · 8 ' yKa3aHa cxeMa L-1HrerpHpoeaHHR ypaeHeH~A Kopreeera -,qe BpMca c ~cro4H~KOM npM VlHOM Bbr6ope peweH~\1 ypasHeHHR Ulpe,QI-1Hrepa, o5Pa3YIOil.IHX :nor VlCT04HMI<. TaKHM o5pa30M, ynoMRHYTbre Bbrtue pa6oTbr BMecre c HacTORil.let1 pa6orot1 co,qepmar cxeMbl VlHTerpHPoBaHHA ypaeHeHHR Kopreeera - ,qe BpMca c MCT04HL-1KOM npM n106oM Bbr6ope peweHMM ypaBHeHHR UJpe,QMHrepa, KOTOPble o6pa3YIOT MCTOllHHI<, CTpeMRil.IHt1CA ,QOCTaTOllHO 5biCTPO K HyJliO np1.1 X-c> ±oo,Q,QHai<O npH yKa-3aHHOM paHee Bb15ope HCT04H~Ka ,QHCKPeTHbrt1 cne+<TP oneparopa Wpe,QHHrepa He 3ae~cen or epeMeHH,H TonbKO a paccMaTpHeaeMo~ 3,Qecb cnyllae ro4KM ,QHCKpeTHoro cneKTpa oneparopa Wpe,qHHrepa ABJlRIOT-CR ¢YHK1..1HRMH BPeMeHH, npH4HHa 3TOro RBJleH~A, KaK 5blf10 o6HapyM<eHO 8 pa6oTe ' 91

, KPOeTCA 8 TOM, 4TO Bbl6~paBWHi:1CR paHee HCTOllHHK 6brn oproroHaneH 1< KBa,qparaM ecex co5creeHHbiX ¢YHKLI~i1 ,qHcKpeTHoro cneKTPa oneparopa Wpe,qHHrepa, H T011bKO paccMarpHsaeMbiH B :noi:1 pa6ore Bbr6op HCTOllHHI<a He Y,QOBJleTBOPA€T 3TOMY rpe6oBaHI-110, 
)leHCTB~TeJlbHO, B03bMeM ypaBHeH!-1e 

a•~ 
n 

,qnR HOPMHPOBaHHb!X co6creeHHbiX ¢yHKL11-1i1 oneparopa Wpe,qvtHrepa VI nPoA~Cb¢epeHLIHPYeM era no t • B pe3Yf1bTare noJJY4HM paeeHcTeo 

d). 
'P ~(--n-~) 

n d t at of> 
n 

r,Qe 'P n n 1, .•. , N. 0TCIO,Qa cne,qyer, 4TO 

f<!J~(x)dx~ 
/72/ 

Aanee, Ha ocHoee paeeHcTB 
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r~~(x)dxd, f [A,Lj ~~(x)dx~O 

_d_A_n ~2 ~ r ~2(x) _a [ ¢ (x) <P (x)] dx. d t m= 1 -oo n ax m m 

HeTPYAHO y6eAY1TbCR, 4TO nPI-1 m #: n cnpaseAlll-1BO paseHCTBO 

~ 2 a 
r ~ (x) -[ ¢ (x) <P (x)] dx~o. n ax m m 

m ~ n. 

TaKY1M o6pa30M, Y1MeeM cooTHoWeHY1€ 

~ 2 a r ~ (x) -[ ¢ (x) <P (x)] dx. n ax n n /73/ 

8 Cl-11lY /4/ BbJnQllHH€TCR PaBeHCTBO cf>
0

(X) == C
0

11J
0
(x) , rAe 8€1lr.14HHbl C 0 H€ 3aB\.1C.AT OT X, C nOMOW,biO 3TOrO paBeHCTBa CQOTHOW€HI1€ /73/ M0}1{€T 6b1Tb aan~t~caHO 8 Cll€AY!Olli€M Bl-1Ae: 

__L[ ~2 (x) ¢ (x) <P (x)] dx + ax n n n 

r ~2 (x) [ ¢ (x) a.;,. (x) 
a¢. (x) 

--"--<P (x)] dx. n n ax ax n 

nepsoe cnaraeMoe a npaso~ t.~acnt 3Toro paseHCTBa, oyeBI-1AHD,., pasHa HYlliO, a BTopoe cnaraeMoe cornacHo Bbr6paHH0>1 paHee HOPMHposKe ¢YHKU,VIi:1 'lfl
0 

Y1 B COOTBeTCTBI-11-1 C /5/ paBHO W
0

, T,e. I-1M€€M dAn 
--=W , n==1, •.• ,N. d t n 

B nollHOM cooTB€TCTBY1Y1 c paBeHcTBOM /6/. TaKY1M o6paaoM, aelll-141-1-Ha W0 OnP€A€1lR€T 3Ha4€HY1€ CKallRpHoro npOH3B€A€HY1H KBaAPaTa HOpMl.1POBaHHOi:1 co6cTBeHHOH $YHK41.11.1 'cfl 0 onepaTopa WpeAl.1Hrepa 1-1 Bblpa~eHl.1R, o6pa3y~~ero I-1CT04HI-1K. 
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