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HaCTOR~aR pa60Ta RsnReTCR HenOCPACTseHH~M npOAonmeHHeM CTa
TbH 111. 

B § 1 nonyveuu uoaue <popMynbl paanoxeuua , KOTOpbJe ripa U 1 = G 2 ' 

rAe cneKTp~ Gj onpeAenR~TCR <popMyno~ /1.4/f, Rsn~~TCR CHMnneK
TH4eCKHMH. B § 2 nonY4eH~ RSH~e s~pameHHR AnR CYMM H pa3HOCTe~ 

noreuunanoa Qj (X) oneparopoa 11. 1/1 s npennonoxeuan , 4TO HX Ma
TPHl.\bl-MOHOApOMHH coananaor • OTcIOAa, B 4acTHocTH, aurexaer auáno r 
TeopeMbl nesHTaHa 121 AnR 3aAa4H WTYPMa - nHysHnnR, a TaKme sam
Hoe AnR HaWHX nOCTpoeHH~ npeACTasneHHe KOHe~Ho-30HH~X nOTeH4Ha
nos. 

§ 1. CHMnnEKTH4ECKHE <lJOPMynW PA3nOmEHH~ 

OCHOSHblM pe3ynbTaToM 3Toro napa rpa<!Ja R snReTCR cneAYIO~aR 

TeopeMa 1.1. nYCTb no KpaeSblM 3aAa4aM /1.1/1 ' /1.2/1 no
c~poeHa CHCTeMa seKTop-<lJYHK~H~ ~ nl cneAYIO~~M o6pa30M: 

U2n+j = á-1 
(À 20+j) <l>(x, 'À 2n + j ) , V2o+j = 'V (x, À 2n+j) n f:~, i=1.2, /1.1/ 

.. -1 
p = n (~ni 'JI(x, À (n) ), Q o C 2n +1C2 n+2 'V(x, À(n) ) - <1J(x, À (n») /1.2/

n 

n (;; 6., 

TorAa AnR mo6<?~ f ç L (:) cnpaseAnlll sa <!JopMyna pa3nomeHIIlR: 

f(x) = l.i.m. S (M. f; x)
 
M'")
 

1· I

SeM, f; x) L L -IV2o+j(x)[f,1J2o+j] -u 2 n + j (x) [ f , v2n + j ] + 

nç;6. j = 1,2 2 . 
/1.3/ 

+ L I Q (x) [ f, P ]	 - p (x) [f, Q ] I,
o n n n
 

n ç 6.(M" 6.
 

rAe 6.(M) (-2M + 1, -2M + 2, ... , 2M + 1 , 2M + 2) , 

*3p;eCb 11 BClOP;Y B p;aJIbHeHWeM CCbLJ1KH Ha <POPMYJlbI c HHp;eKcOM 

BHH3Y OTHOCHTCH K pa60T~ /11. cJ	 •
ItJvKne'HHhlll KHCnrryr \ 
IJ(lJBldl M{Ç :H~jlonau3fl 

6H&Jf~iCTEKA 
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3aMe~aH~e. ~oPMyna /1.3/ ~opManbHO B~BOA~TCR nYTeM CYMM~PO
BaH~R pa3nomeH~R /2.8h , ecn~ Y4eCTb, 4TO ~3 /1.5/ 1 ~ /2.2/1 BW
TeKa~T paBeHCTBa 

1 ~ ~
 

-2 ! V2n+j(x)U2n+'J'(Y) - U20+j(x)V2n+/Y)}

j= 1,2 

= Qo (X) P o (Y) - P o (X) Qo (y) À (o) ~ o ", 

AOKa3aTeJlbCTBO nonyuaea , KaK ~ npu AOKa3aTeIlbcTBe TeOpe
M~ 2.1 11/,noAc4~TaB KOHTYPHW~ ~HTe~pan 

1 17 
I{M; f ; x) = --- 9 (f o (x, Y, À) f (y) dy) d À , /1 . S/ 

217i eM O 

rne Marp~4a G = Ih (O 0+ G ,) , a Oo ~ O" onpenenaor ca epOPMYnaMVI 
/1.27/ 1 ~ /1.33/1 COOTBeTCTBeHHO. ~3 COOTHoweH~~ /1.4/ cneAyeT, 
4To np~ AOCTaT04HO 60nbW~X M ~HTerpan I(M, f; x) = SeM, f; x) • 

OTMen1M, 4TO CXOAVlMOCTb B L~) 4aCT~4HbIX CYMM SeM, f; x) B /1.3/ 
cneAyeT cpa3Y ~3 KnaCC~4eCKO~ ~opMynw 06pa~eHHR pRAa ~YPbe, TaK 
KaK 

1 17 seM, f 1; x ) ) cP (J r(x, y, À) f(y) dy ) ex
 
217i eM O ( S (M, f2; x) I '
 

rne r = G (Q j == O; x, y, À), 

17 M " 
seM. f j ; x) = 1.. f f j (y) dy +..?- L (sin 2nx J f/Y) sin2ny dy + 

17 o 17 0= 1 o 
17 

+ cos ~nx f f j (y) eosêny dy) .
 
o
 

TeopeMa Ao~a3aHa. 

04eB~AHbIM RBnReTCR cnenyouiee 

CneAcTB~e 1. Cac r esia ISo} noriaa B noocrpaacr ee L~2). 

HeCt<onbKO CJlOmHee YCTaHaBn~8aeTcR 

CJleAC T s a e 2. Jhoõaa Vl3 C~CTeM 

ls }(1
) = IV20+ l' U20+1 }À ~ o ' u Ip o • Q oo} À ~ o n , 

o 20+1 (o)
(2)
 

IS o } = IV20 + 2' U 2n+2} U I Po ' Q o}
 

norma 8 L (2)
2 

AOKa3aTeJlbCTBo. BW4I1CnVlB, Kat< H B r eope-ie 2.1/11 , KOHTYP

Hbl~ VlHTerpaJl
 

_1_. J S(J) (x. À)«À -À )(0 (À»-1 d À" À 2 (;.u", j =1,2,

2rn eM 20+2 1 20+
 

2 

rrie S (j) = t/J (j) o cP (3 - j), nonyvaex, c Y4eTOM aC~MnTOT~K /2.12/
4TO ripa O < x < 17 cnpaaenrtaeu npencr aeneuus 1 ' 

(1) ~(1) 
V20+2 (x) L A (1 U20 1(x) + ~ A (1 P o (x) /1.6/

f~ó n,L L+ f~ó n,t t 

(1)
U 20 +2(x) = 2 B n f V2e + 1(x) + ~ B~~)fPf(x), /1.7/e (;; ó . f ~ ó . 

rAe K03~~~4~eHTW pa3nomeH~R OTn~4H~ OT HynR, 

(1) [()' -1 
Ao,f =(01 (À20+2)úJ2(À2e+1) À2n+2-À2e+1 C2n+2C2f+1] ~ LA. 

Cnenoaar eru, HO, e c na (f, V20+1] :: [f, U2 n + 1] = [f. P o] = o , TO ~ 

[f, V2 n+2] =[f. U 20+2] = O, 4TO ~ rpeõoaanoc s AOKa3aTb. 

3aMe4aHVle. ~opMynw /1.6/ VI /1.7/ MomHO nonY4~Tb HenocpeACT-
BeHHO ~3 pa3nomeHVI~ /2.8/1 c f = BbI4~cn~B 1<03$V20+ 2' U2n + 2 , 

~~4~eHTbl 
(1)

!- ~ ToA. c nOMoU\b~ TomAeCTBa /2.3/1 ,A n
 
C nOMOU\b~ /2.3/1 TaK me nerKO YCTaHaBn~BaeTCR
 

Jle MMa 1. 1 . AnR «ococxanapnux npo~3BeAeH~~ /1.8/
1 

3neMeHTOB 
C~CTeMbl ts n 1(1) cnpaeennaaa cnenyouiue COOTHoweH~R: 

[V2n+1,V2m+1] =[U20+1,U2m+1] =0, (V2n+1,U2m+11 =8 o,m' /1.8/ 

[P , P k ] =0. [Qe' Pk]=ôe.k' (Qf,Qk1=(1-8k,f)Ak,e. /1.9/e 
r ne n, m ç; ó, e, k ~ ó , 

-1 • . 
= (À (k) - À (f) (C 2k +1 c 2f+ 2- CEk+2C2f + 1) «(i)1 (À(k» (i)2 (À (f) A k• f 

. ( )' ( ) /1.1 D/ 
- (i) 2 À(kJ ca 1 À (f) 

VI 

[V2n + 1 ,Pf ] = [U 20 +1' 'Pf ] = O,
 
/1. 11/
 

c 2f + 1 wl (À(e) ) ú.l2 (À 20 +1)
 
[Q v ] = De ,.
 

f' 2n+1 ,20+1 C20+1(À2nt-'1-À(O) 

C 20 +1C 2e + 2W1 (À (O)
 
[Qe' U ~:: F e = ---- /1 .12/
 

20+ ,20+1 W1(À20+1)(À20+1-À(f)
 

CneACTB~e. ECI1V1 f(x) AonYCKaeT npencr aaneuae 

f(x) == L la20+1V20+1 (x) -b2o+1U2n+l(x) l + ~ tcoQn(x) -dopo,ex)l,

Ó
 

n <: n <: ó /1 13/
TO K03~~Vl4~eHTW pa3nOmeHVlR onpeAenR~TCR no epopMynaM • 

Co =(f, P o], do =[f, Qo] - m~n cmAm,o+ m~ó ta2~+Po,2m+1-b2m+1~.2m+1}' 

m G-Ó 
3 



= [f, U2n+ 1] ~ c m Fa 2n+1 ml;;;/\ m,2n+1' /1.14/ 

b 2n+ 1 = [f, V 2n+ 11 - ~'cmD m,2n+1· 
m ç ~ 

neMMa 1.2. AIU'l Toro, 4T06bl BeKTop-<llYHK4lo1fl f I;;; L~) AonYCKana
 

npeACl'aBIleHlo1e
 

(N) (N) I 
f(x) = 2, {a En+ 1V 2n+ 1 (x) - b 2n+1'U 2n+ 1 (x) , /1 .15/ 

nl;;;/\ ' 

Heo6xOAY1 MO lo1 AOCTaT04HO, 4T06bl 

(N) [ (N) [ ]
a 2n+ 1 = f,U 2n+1], b 2n+ 1 = f, V2n+ 1 " 

/1 . 16/ 

Cn=O, dn=[f,Qnl+m~!J. {a~~+1Dn"2m+1-b~~+1Fn,2m+11=0. 

AOKa3aTeIlbcTBo. nYCTb f(x) noencr aaaaa B Blo1Ae /1.15/. Tor
Aa Y13 /1.141 nOIlY4aeM, 4TO YCIlOBlo1fl /1.16/ Heo6xoAlo1Mbl Anfl aroro 
npeACTaBneHlo1fl. AaIlee, o603Ha4lo1M 4epe3 g(~ CYMMY pflAa B npaBo~ 
4aCTlo1 paBeHCTBa /1.15/, rAe K03<ll<ll<lllo14lo1e~T~ onpeAeIlfl~TCfl no <llop
MynaM /1. 16/. 113 IleMMbl 1. 1 cnenyer , 4TO [g, U2n+1] = [f, U2n+ 1 ] , 

[g, V2n+1]=[f,V2n+1], [g,P ] =[f,Pn] =0, [g, Qn] =[f, Qo]·n

OTc~Aa BBlo1AY nOIlHOTbl Cl-1CTeMbl {S 1(1) nOIlY4aeM f = g. neMMa AOKa
o 

3aHa. 
B 3aKIl~4eHlo1e AaHHoro naparpa<lla paccMoTplo1M 60Ilee nOAPo6HO CIlY

4~~, KorAa ~ ~~. BBeAeM BamH~~ AIlfl AaIlbHe~wlo1x nocTpoeHlo1~ onepa

TOp 

1 1 - .!.y(+) (x)), /1.17/A == '"2" (A O + A 17 ) = (L :c -2(L O+ L 17) , 2 
rA'e oneparopu Ao lo1 onpenenaor ca lo13 /1.10/1· OnepaTop A Ae~cT-A17 
ByeT Ha <llYHK4lo1flX
 

1 ' T
 
f(s) = (f(x) = (ft(x), f T 2'(f1 (O) + f 1 (tr))) /1.18/

2(x)) 

no <llopMYIle 
(s) 1 ) (+LA f (x) = L f(x) - -(f 1(O) + f 1(tT) Y (x) • /1 • 1~/ 

, 4 /1/
Ha oCHOBe AOKa3aTeIlbCTBa IleMMbl 1.1 IlerKO YCTaHaBIllo1BaeTcfl 

neMMa 1.3. Oneparop A c 06IlaCTb~ onpeAeIleHY1fl 
(2) (+)

T(A) = rr ç C 1 \f (0) =f ( 7!), f ( 17) - f 1(O) -[v ,f] = o : /1.20/
2 2 1 

flBIlfleTCfl caMoconpflmeHHblM OTHOClo1TeIlbHO KOCOCKaIlflpHoro npolo13BeAe

Hlo1fl J1 .8/ l' T. e. 

/1.21/ 
[Af(S'), g] = [f, Ag(S) ], f, g I;;; :D(A). 

4 

PaCCMOTplo1M KpaeBY~ 3aAa4Y 
(s) (+)

AY (x, À) = ÀY(x,À), Y2 ( O) = Y (tT), ,Y]=0./1.22/
2 

Y t(17)-Y1(O) -[v 

CnpaBeAIllo1Ba 

neMMa 1.4. 4'YHK4lo1lo1 P n lo1 Qn aanaor ca co6CTBeHHblMlo1 <PYHK4lo1fl
Mlo1 KpaeBOI1 3aAa4lo1 /1.22/, r ;e . Po' Qo I;;; ~(A) lo1 

(8) (8)
AP o (x) =. À oP o (x) , AQ o (x) = À oQ o(x) (À n = À (o) ). /1.23/ 

AOKa3aTeIlbcTBo 3T0l1 IleMMbl, «oropoe ner ko esrrekaer lo13 IleMMbl 
2.1/ 1/ , 3AeCb onycxae-c. 

/1/AHaIlorOM TeopeM 1.2 lo1 2.,2 3AeCb RBIlfleTCR 

Te o p e x a 1.2. nYCTb /\=~.TorAa: I. Cac r ene !Po,Qo}flB-
IlfleTCfl Clo1MnIleKTY14eCKlo1M 6a3lo1coM B npOCTpaHCTBe L~) ,T.e. AIlfl 
Il~6o~ f I;;; L\:)lo1MeeT MeCTO paanoxeaue 

00 

f(x) 2, {Q o(x) [f, P o] - P o(x) [ f, Q o ] I , /1.24/ 
n =-00 

rne 

/1 .25/[ P o ' Pm] = [Q n- Q m] = O, [ Qn, P m1 = 8 n.m . 

I I. AIlfl Il~6o~ f ~ g}(A) 

Af 
(s) 

(x) = L {Ào Q n(x) [f, P n ] - Ào P o (x) [f, Q o]i , /1.26/ 
0=-00 

T. e. paanoxeuae /1.24/ aanae r ca oaanoxeuae« eAI1Hlo14bl AIlfl oneparo
pa A. 00 

I I I. nplo1 À I;;; p(A) = C", a = {À o In =-00peaons seHTHb111 oneparop 

1 tT 
R(f; À, x) == (A "":" ÀI) - f(x) = J O(x, '1, À) f(y) dy , /1.27/ 

O 

rne O(x, y, ,\) = 2 -1 (00 (x, y, À) + °17. (x, y, Ã)) , a MaTplo14bl 00 
lo1 017' onpenenaorca <llopMYIlaMlo1 /1.27/1 lo1 /1.33/ 1 COOTBeTCTBeHHO. 

AOKa3aTeIlbCTBO <llOPMYIlbl /1.24/ cnenyer lo13 /1.3/. PaBeHCTBa 
/1.25/ B~TeKa~T lo13 IleMM~ 1.1. Pa3IlomeHlo1e /1.26/ flBIlfleTCfl npflM~M 

CIleACTBY1eM /1.24/ lo1 IleMMbl 1.4. PaBeHCTBO /1.27/ MomHO npOBeplo1Tb, 
cIleAYfl BKIlaAKaM nplo1 AOKa3aTeIlbCTBe TeopeM~ 1.2 /1/, Illo160 lo1CXOAfl 
lo13 CneKTpaIlbHOrO npeACTaBIleHlo1fl 

00 

R (f; À, x) = ~ «, _À)-l {Qo(x) [f, p 1 -Pn(x)[f, -,» /1.28/
0 

n =-00 

c nOCIleAY~~lo1M nplo1MeHeHlo1eM IleMMbl 1.4 lo1 pa3IlomeHlo1fl /1.24/. Teope
Ma AOKa3aHa. 
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CneACTSl-1e. Cne x r p a(A) tçpae aoú 3aAa4l-1 /1.22/ COCTOI-1T 1-13 

C06CTSeHHblX 4l-1Cen À O = À(O) , n ç; ~, xo r ooue aanaorca ASYXKpaTHbIMI-1. 

Ka»<AOMY ÀO COOTSeTCTSYKJT C06CTSeHHble $YHK41-11-1 PO(X) 1-1 QO(X) •• 

§ 2. <POP Mynbl PA3JlO}f{EHV111 AJlll v(±~x) 
B CJlY4AE KOHE4HO-30HHWX nOTEHUHAnOB 

PaCCMOTpl-1M AnR onepaTopa Al-1paKa /1.1/1 nepl-10Al-14ecKYIO KpaesYKJ 

3aAa4Y lJ 
e. v (j) = ÀY (j), 'I (j) (O) = 'I (j) (77), j = 1,2, /2.1/


J
 
a TaK»<e aHTl-1nepl-10Al-14ecKYIO 

r j y(j) = ÀY (j). 'I (j) (O) = - ':I (j) (u). /2.2/ 

llpennonosou«, 4TO l-1X Al-1CKpl-1Ml-1HaHTbl Xl-1nna coananeicr , T. e. 

~ (À) = ~ j d~ f. (J ~j) (77. À) + r/J (P (77, À) • /2 . 3/ 

rAe (J (.I) (x, À) - peuie-ure /1.1/, AnR «oroporo (J(j) (O,À) = (l,O)T • 

0603Ha4l-1M 4epe3 <J1 20 < tL ~o <, n ~ Z Hynl-1 ypasHeHI-1R ~(À) = 2, KO
r opue , KaK XOPOWO l-13SeCTHO /CM., Hanpl-1Mep /3/I, onpene.naor C06CT

seHHble 3Ha4eHl-1 R xp ae SO~ 3aAa4l-1 /2. 1/, 1-1 4epe3 <tL20 + 1 ~ J1 ;0 + 1 <, 
n J;;.Z Hynl-1 ypasHeHl-1R ~(À) = - 2, onpenensuouiue C06CTl3eHHble 3Ha4e

Hl-1R Kpaeso~ 3aAa4l-1 /2.2/. 

V1MeKJT MeCTO cneAYKJ~l-1e HepaseHCTsa: 

< J1 - < A < J1 + < J1 - < À < 11 + < /2.4/
2n-1 --, 2n-1 - 2n-1 2n - 2n - r 2n 

- , + - +
<f2n-l::; - 1 ~ 1L 2n- 1 < 1L2n ,::;v2n .::; J120 < ... , /2.5/V 2n

rAe À n - coõc r aeuuue 3Ha4eHl-1R xp ae aosi 2aAa41-1 P'I = Ày, '1
1 

(0) 
= '11(77) = 0, a L' n - C06CTSeHHble 3Ha4eHl-1R xp ae aoa 3aAa4l-1 

Py = Ày, '12 (0) == '12 (77) = o. /2.6/ 

flo r euuuan ~(x) = (p (x) , q (x) ) T , onpeAenRKJll.\l-1~ MaTpl-14Y Q( x) 

B onepaTope ~l-1paKa /1.1/ , 6YAeM Ha3~BaTb N-30HH~M, ecnl-1
1 

+ - + n ~ ~ = (l, 2 , .... N) . /2.7/tL 2n = IL2n' IL 2n + 1 = IL 2n ~ 1 

HanOMHl-1M. 4TO ecn~ 

C n == 1;2 (r.. A n) = :: t. TO ~(r\ n) = ± 2, /2.8/ 
'\ 

JleMMa 2,.1. Cnpaaennaao paseHCTSO 

~(À) == () 1 (77, À) + cP 2 ( 77,. À) = t/J 2 (O, À) + r/J 2 (11, À). /2.11/ 

AOKa3aTenbCTso. TaK KaK W«(J, r/J) = 1, TO 

t/J(X, À) = (J1 (77, À) cP (X, À) - r/J 1(77, À) (J(X, À). /2.12/ 

[lonaraa 3AeCb x = O. nOnY41-1M t/J
2 

(0, À) = (J 1 (77, À) l-1 T.A. 

OCHOSH~M pe3ynbTaToM 3Toro naparpa~a RBnReTCfl 

Te o p e n a 2.1. nYCTb 3aAaHbl ABe xpae aue 3aAa41-1 /1.1/1 
/1.2/ 1 , AnR KOTOp~X B~nonHRIOTCR ycnOSI-1R /2.3/ l-1 /2.7/. TorAa 

cnpaSeAnl-1B~ npeAcTaBrieHl-1R 

8(x) == Bv (~ (x) == L !a 1'P(X,À 1) - f3 l'lJ{X, À2 1)'\ 
o C; ~ 2 o + 2O~. 2n + n + /2.13/ 

(2)
 
() (77,À 20+ 1 )
1-C20+1r/J 2 

v + (x) = L {-------------.- 'li (x, À 2 n + 1 ) ,+ 
ç~ . /2.14/ 

o ú.l1(À2n+~ú.l2(À2n+1)
 

-1 (2)

1 - C20 +1 t/J2 (0, À 2n+ 1 )
 

+ --------------- <1l(X, À2 1)\'
 
W1(À 2n + 1) ú.l 2 (À 20 + 1) n +
 

Ao K a 3 a T e n b c T BO nony-tae-t npv nOMOll.\l-1 neMMbl 1. 2. 3Aec b npu
seAeM nOAPo6H~~ S~BOA ~opMyn~ /2. 14/.V1HTerpl-1pYR STopoe paseHCTBO 

!? /1. 18/ 1 c 'I W = r/J j , t/J j , HaXOAl-1M 

1 _r/J\1) (77.À) cPi2) (77, À) +r/J(;) (77, À)r/J~2) (77, À) = [v (+), <1l(À)], /2.15/ 

o?)(O, À) t/1 1(2) (O, À} + t/1?) (O, A) t/J ~2) (O, À) - I '= [v (+), 'lJ(A)]. /2.16/ 

OTc~Aa npl-1 À 1 c;a ' I-1 Me e M paseHCTsa20 +
 

(2)' [ ( +) ( )]

1 - C 2n+1 r/J 2 (77. À2n + 1) == V ,<1> A 2 n +l' , 

-1 (2) (+) . /2. 17/ 
C 0 (0, À 2n+1) -1 = [v ,'P(A 20+ 1)],2n+ 1 2 

l-13 KOTOpblX npu À ee A ç; (1" asrr e xae r 
(o) 

1 - C 20+ 1 C 2n+2 == [v(+), <1l(A' (n))]' C 2;+1 C2~~2 -1 = [v (+) ,'P(À (n))]' /2.18/ 

AIIl~~epeH4I1lPYR ./2. 15/ l-1 /2. 16/ no A npu À == À(o) , nony-rae-i 
npl-14eM (+) . (1) . (2) 

[v (77, À (n)))+
tL ~- = À = J1 + ~> ~ (À ) == :: 2. ~ (À ) = °. /2.9/ 

,Qn]==C211+ 1(t/12(0,À(0))+r/J2 
n n n n o /2.19/ 

OTMeT~M TaK»<e, 4TO ( ' ( 2) ( ) ;(1) (A » 
+ r/J 2 77, À (n) + lt' 2 O, (o) .1.
 C2n+21 1 (----- n 

C == -- ô (À ) + _., ~ 2 (À ) - 4 C = (-1) 1 C :. /2.10/ OTCKJAa scneACTSllle /2.8/, /2.9/ 1-1 /2.11/ l-1MeeMo 2 n - 2 \ n 'n n : 
(+) (+) -

HaM nOHaAo6~TC8 cneAY~~3R npoCTaR [v ,Po]=[v ,Qo] =0, n ç; Ô. /2.20/ 
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HaKOHe~, ~3 /2. 17/ ~ /2.20/ cneAyeT 

I - a(N) 'D - b(N) F
n,2m+1- '2m+1 n,2m+1 2m+1 n,2m+1 

~1(À(n») -1. (~) (2) 
-.---- {C2m+1+C2m+C cf; 2 (17,À2m+1) - l/12 ~0,À2m+~I. 

. úl1(À 2m+ 1)(À 2m+ 1 - À (n) ) 

Tenepb AnR Toro, 4To6~ nOnY4~T~ /2.14/, OCTaeTCR Bocnonb30BaTb
CR paanoxeuuex /1.15/ c f=v(+, TaK KaK ~3 /2.3/ ~ ~(À2m+1) = 

= C2m+1 + C2~+ 1 asrr exae r , 4TO In, 2m+ 1 = O. 
$opMyna /2.13/ BWBOA~TCR aHanor~4HO, Ha OCHOBe paBeHcTB 

-1 
úl2(À2n+1)C2n+1 =[ô,<IJ(À2n+ 1)], úl2 (À2n+1)C2n+1 =[ô,'I'(À 2n +1)] /2.21/ 

ripa À 2n+ 1 c;;.(J'" ~ 

[ô,<IJ(À(n»)] =0, [ô,Qn] =(C2n+1-C2n+'2j(~1(À(n»)+~2(À(n»)) /2.22/ 

np~ À(n) <; a". TaK KaK B 3TOM cny-iae 

(N) • -1 (N) -1 /2 23/a 2m+1= C 2m+1 úl1 (À2m+1), b 2m+1 =úl 2(À 2m+1 )C 2m+ 1, .• 

TO 

I - (N) D b (N) F
n,2m+1= a 2m+ 1 n.2m+1- 2m+1 n,2m+1= 

/2.211/ 

= ~1 (À (n»)úl2 (À 2m+1)~~1 (À 2rn+1)(C 2n+1- C 2n+2 ). 

TeopeMa AOKa3aHa. 

CneACTB~e 1. üonaran B /2.13/ ~ /2.14/ x = 0,17, nonyvae-i, 
c yyeToM ycnoaua /2.3/, 4TO v(±) (O) = v (±) (17) , T. e 4TO mo6oi1 
KOHe4~o-30HH~i1 nOTeH~~an RBnReTCR nep~oA~4ecKoi1 BeKTop-$YHK~~ei1. 

3aMe4aH~e 1. 1-13 paaeucr a /2.21/-/2.24/ cneayer , 4TO AnR 
npeACTaBneH~R /2.13/ AOCTaT04HO nOTpe6oBaTb, 4T06~ 

ãn s . /2.25/C2n+ 1= C 2n+ 2 

3aMe4aH~e 2. Ecru- B $opMyne /2.13/ cneriar s npeAenbHbli1 ne
peXOA À 2n+2 À 2n+l = À (n) ,n C;; ~, nortyvaex--lo 

(-) • lo • 
Bv (x) = I (C 2n+1 - C2n+2) (úl 1 (À(n) ) + úl2(À(n) )) P n (x) • /2.26/ 

n~~ 

AOKaf_,TenbCTBO nonyvaex cpasy ~3 paanoxeuaa /.1.24/ 
c f = Bv (x) , BB~AY paBeHCTB /2.22/. Teopena AOKa3aHa. 

CneACTB~e /TeopeMa eA~HCTBeHHOCT~ B o6paTHoi1 3aAa4e AnR 
oneparopa /1.1/1, /1.2/1 / , AnR Toro, 4To6bl Ql(x) = Q2(x), He-
06XOA~MO ~ AOCTaT04HO 4T06bl À (1) = À (2) C (1) = C (2) n <; Z. , n n' n n' 
np~ 3TOM ca 1(À) = Ú)2 (À) • 

AOKa3aTenbCTBO. Heo6xOA~MOCTb 04eB~AHa, TaK KaK ~3 

Q1=Q2 cnenyer , 4TO cf;~1) (17,À) = cf; \2) (17, À), cf;(i)(1T,À) = <b(~)(17, À). 
Aanee, 3aMeT~B, 4TO ripa À --lo 00 ~MeeM Ú)j (À) ~ - sin 17À , B cuny ac

. n+ 1
C~MnTOT~K~ /1.4/1 HaXOA~M . tt} /À n) ~ (-1) 17(n --lo -00). OTCIOAa, 
TaK KaK P n (x) i O ~ à> j (À(~ ) '* O, asrre xaer HepaBeHCTBO ~ 1 (À ) +n
+ à>2 (Àn) I: O. ( ) CneAOBaTenbHO, ecru- C2n+1 = C 2Q+2 ' TO ~3 
/2.27/ nony-rae« v - (x) == O. 

3aMe4aH~e. nOCTaHOBKa c$opMyn~poBaHHoi1 B~we o6paTHoi1 3aAa
4~ CXOAHa c npeAno}l{eHHoi1 B pá6oTe f.4 / nOCTaHoBKoi1 o6paTHoi1 3aAa4~ 
AnR onepaTopa WTYPMa - n~YB~nnR. 

HanoMH~M /CM., Hanp~Mep, /5,6/, 4TO B cnY4ae pacnaAa~~~xcR 

rpaH~4H~x ycnoB~~ onepaTop A~paKa onpeAenReTcR oAHo3Ha4Ho no 
ABYM cnexr pan, 1-13 $opMynbl /2. 13/ B~AHO, 4TO yçno sae ~ 1(À) = ~2(À), 

~3 KOToporo cneAyeT, 4TO cneKTp~ 3aAa4 /2.1/ ~ /2.2/ COBnaAa~T, 

He RBnReTCR AOCTaT04HblM AJ1R Toro, 4To6bl Q1 (x) = Q2(x). 3AeCb 
cnpaBeAn~Ba 

Teo.pe Ma 2. 3. nYCTb AnR «paesux 3aAa4 /1.1/, /1.2/ aunon
HReTCR ycnoB~e /2.3/. TorAa: 
I. AnR Toro, -rr oõu Q 1 (x) = Q 2 (x) , Heo6xOA~MO ~ AOCTaT04HO, 4TO
Ôbl a 1 = a 2 ' rne cnekr pu a i onpenenaorca $opMynoi1 /1.4/1 ~ C2n+1 = 
!::C2n+2, rne C2n+ i onpenenmorca no rpopMynaM /2.10/. 

I I. AnR n~6oro N-30HHoro nOTeH~~ana ~MeeT MeCTO pa3nO}l{eH~e 

P(X») -2 -1 .-2 . 
v(x) == q(x) = I {(C -1)4 t» (Àn)Qn(x) - Cn~(Àn)Pn (x) \,/2.28/(. n~~ 

rne P n ~ Qn onpenenaorcs no $opMynaM /1.2/ c v1 =v2 = V. F1p~ 

3TOM npeACTaBneH~e /2.28/ OCTaeTCR cnpaBeAn~B~M ~ B cnY4ae 6ec
KOHe4H030HH~X nOTeH~~anOB, rAe CYMM~pOBaH~e BeAeTCR no BceM n, 
AnR KOTOpblX I.L ~ f:. I.L ~ • 

3Ta $opMyna RBnReTCR 4aCTHblM cnY4aeM cneAy~~ero 60nee o6~ero AOKa3aTenbCTBO. YTBep}l{AeH~e I, koropoe XopOWO ~3BeCTHO, 

YTBep}l{AeH~R: nonY4aeTCR. HenocpeACTBeHHO ~3 cneACTB~R 1 TeopeM~ 2.2. npeAcTaB
ne aue /2.28/ cnenyer ~3 $opMynbl paanoxe-uis /1.24/ c f = v(x) , 

Teo p e a a 2.2. nycTb(l~nR KfaeBblx 3aAa4 /1.1/1, /1.2/1 Bbl- B c~ny paBeHCTB /2.8/, /2. 18/ ~ /2.19/. B cnY4ae N-30HHoro no..
j


nonaeuo 0'1 =a2 , T.e. À =À() =À . Torna r euuuana e ro MO}l{HO nony-nrr e ~3 /2. 14/ ripa À2n+z-+À2n+1 = À n' n c;;. ~ • 
TeopeMa AOKa3aHa. 

n n n 
(-) 

/2.27/Bv (x) = I (C 2n+1 - C 2n + 2 ) (~ 1 (À (n») + ~2 (À n)) P n (x) • 
n =-00 
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3aMe4aHIIle I. Ilep aaa 4aCTb reopeau OCTaeTCR cnpaaennaeoü , 
e cna BME:}CTO COBnaAeHIIlR CneKTpOB Kp~eBblX aana« 11. 1I 1 , /1 .2/1 
nOTpe60BaTb.,cOBnaAeHIIlR cnexr po a Iv ~J) 1;~paeBb'x 3aAa4 12.61 
c E=Ej' J=1,2. 

3aMe4aHIIle I I. nplll 1Il3Y4eHIIIIII nepuona-recxax 3aAa4, CBR3aHHblX 
c onepaTopOM AlIlpaKa, YA06HO paCCMaTplllBaTb cpa3Y o6e KpaeBwe 3a
Aa411l 11.1/1 11.24 11I 12.6/, Ha 4TO yKa3wBaROCb B pa60Te /7/. 

TaKIIlM nYTeM, HanplllMep, HeTpYAHO BWBeCTIII COOTHoweHIIIR 12.9/.ne~cT
BIIlTeIlbHO, 11I3 IIlHTerpaIlbHblX ypaBHeHlIl1II AIlR ~(X, À) 11I Õ(X, À) ner xo 
BWTeKaeT $OpMYIla 

~(À)=17(rP1(17,À) -8 2 ( 17 , À )) .	 12.291 

nYCTb+TenePb 1l 2n =Il~n • Torna 11I3 12.~1 11I 12.51 IIlMeeM À 2n = 
= v 2n = ll"2n . Cnenoàarensuo , ~(À 2n) = 2, ~(À 2n) = O, TaK KaK 
rP 1("' À 2n ) = () 2 (", À 2n) = O. TaK me npOCTO ~CTaHaBIlIllBaeTC"R AO

CTaT04HOCTb 3TIIlX YCIlOBIIlIII, AIlR Toro, 4T06w Ilin 6WIlO ABYXKpaTHWM 
c06CTBeHHWM 411lCIlOM 3aAa411l 12.1/. 
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HET Jm np06EJIOB B BAlllEH 6Yi6J1l10TEKE? 

MO)ICeTe nOJlytH1Tb' no nOQTe nepeuwcacuuue HH)lCe KHHrH, 

eCJlH OHH H~ 6b1J1H 3aKa3aHbI panee, 

'TpYAW COBe~aHHR no HccneAOBaHHH~ B o6naéTH 
penRTHBHCTCKOH RAepHOH ~H3HKH • .Qy6H3, 1982. 

TpYAW COBe~aHHR no KonneKTHBHWM MeTOAaH 
YCKopeHHA •	 .Qy6Ha. 1982. 

TpYAW IV "elK,QYHapoAHoH WKonw no HeHTpoHHOH 
~H3HKe • .Qy6Ha. 1982. . 

TpYAW COBe~aHHR no CRCTeMaM H MeTOAaM 
aHanHTH4eCKHX BU4HcneHHH H3 3B~ H HX npHMeHeHH~ 

B TeopeTH4eC~OH ~H3HKe • .Qy5Ha. 1982: 

TpYAW MelK,QYHapoAHoH WKOnW-CeHHHapa no ~H3HKe
 
TRmenux HOHOB. AnYWTa, 1983.
 

TpYAW pa504ero COBe~aHHR no npo6neHaM H3nY4eHHR
 
H AeTeKTHpOBaHHR rpaBHTa~HOHHuX BonH•..Qy6Ha, 1983.
 

TpYA~ XI MemAYHapoAHoro CHMn03~YMa no 
RAepHoH 3neKTpOHHKe. EpaTHcnaBa, 
4exocnoBaKHR, 1983. 

TpYA~ ] MelK,QYHapoAHoro COBe~all~A no npo5neHaM 
K8aHTOBOH TeopHH nonA. AnYWTa. 1984. 

TpYAW VII HemAYHapoAHoro ceMlolliapa no npo6neMaM 
~H3HKH BUCOKHX 3Heprl4L1 •. Jly6Ha , 1984. 

TpYA~ WMemAYHapoAHoro CHMn03HYHa no H35paHHuM 
npo5neMaM CTaTHCTH4eCKOH MexaHHKH. Jly5Ha,1984. 
/2	 TOMa/ 

TpYAY V HemAYHapoAHoro COBe~aHHR no npo
lSneHaM.HaTeHaTH4ecKoro MOAenHpoBaHHR, npo
rpaMMHpOBaHH~ H HaTeMaTH4eCKHM HeTOA~M pewe
HHR	 ~H3H4eCKHX 3aAa4. AY6Ha, 1983 

TpYAW IX BceCOD3Horo cOBe~aHHR·no YCKopHTenAH 
3apRmeHHblX 4aCTHIt. JlylSHa, 1984 12 TOMal 

TpYAbI HelKAYliapoAHo~ WKonbl nO CTPYKType
 
AApa, AnywTa, 1985.
 

TpYAbI HcmAYHapoAHoro COBe~aHHR no aHanHTH4eCKHH 
Bbl4HcneHHRM	 Ha 3BM H HX npHHeHeHH~ B TeopeTH4e
CKO~ ~H3HKe. ay5Ha,1985. 

TpYAbI xn HelKAYHapOAHoro CHMn03~YMa no HACpHOH 
3neKTpOHHKe. AylSHa 1985. 
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TEMATHqECKHE KATErOPHH llYBnHKAUHR 

OBnE~HHEHHOrO HHCTHTYTA ~EPHYX 

HCCJIE~OBAHHR 

HH~eKc TeMaTHKa 

1. 3Kcnep~MeHTanbHaR $~3~Ka B~COKHX 3HeprH~ 

2. TeopeT~4ecKaR $H3HKa e~COKHX 3HeprH~ 

3. 3Kcnep~MeHTanbHaR HeHTpOHHaR $H3HKa 

4. TeopeTH4ecKaR $H3~Ka HH3KHX 3HeprH~ 

5. MareMaT~Ka 

6. ~AepHaR cneKTpOCKOn~R H paAHOXHMHR 

7. $H3~Ka TR~en~X HOHOB 

8. KpHoreH~Ka 

9. YcKopHren~ 

10. AeroMaT~3a~~R o6pa6oTK~ 3KcnepHMeHTanbH~x 
AaHH~x 

11. B~4~cn~renbHaR MaTeMaT~Ka ~ rexH~Ka 

12. X~M~R 

13. TexH~Ka $~3~4ecKoro 3Kcnep~MeHTa 

14. HccneAOBaH~R reepA~X ren ~ ~~AKOcTeH 
RAePH~M~ MeToAaM~ 

15. 3Kcnep~MeHTanbHaR $~3~Ka RAePH~X peaK~~H 

np~ H~3K~X 3Hepr~RX 

16. ~03~MeTp~A ~ $~3~Ka 3a~~T~ 

17. Teop~A KOHAeHC~pOBaHHOrO COCTORH~R 

18. ~(nOnb30BaH~e pe3ynbTaTOB ~ MeTOAOB 
¢YHAaMeHTanbH~X ¢~3~4eCK~X ~ccneAOBaH~H 

8 CMe~H~X o6na:TAX HayK~ ~ TeXHHKH 

19. 6~0$H3HKa 

XpHCTOB E.X. 
0 CHMnneKTH~eCKHX pa3flOIKeHHAX, CBA3aHH~X C perynRpH~M 
onepaTopoM AMPaKa, H HX npHnolKeHHRX K KOHe~Ho-aoH~M 
noTeHqHaflaM. 06paTHaR 3aAa~a AflR nepHOAH~eCKHX rpaHH4H~X 
ycnoBMM 
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Pa6oTa ABnReTCA HenocpeACTBeHH~M npOAOfl*eHMeM cTaTbH/l/, PaccMoTpeH~ ABe ca
MOCOnPA•eHH~e 3aAa~H AHpaKa: 

~y<Jl + QJ(z) ym - AY m, o :;z ~ ,, y ~J> (Ol = Yln (,)- o, J -1,2, 
ch (J) 

B ·( 0 1), Q. ( PJ qJ)• y(J). ( Y1 ) 
-1 0 J q J _ PJ y ~J) , 

AJlA KOTopwx IIHCKPHMHHaHT~ XHnna coenaAaJOT. flony~eH~ paanoiKeHHR AflA v 11l(x) = 
= (pltl • P 2 :!: p1 , q 111 -q 2 :!: q1 ) no nPOH3BeAeHHRM peweHM>i 3THX 3aAa~ a cny4ae 
KOHe~HQ-30HHWX noTeHqHaflOB QJ, OTKYAa B~TeKaeT COOTBeTCTBYIOIJiaR TeOpeMa eAHHCTBeH
HOCTH B o6paTHO>i aaAa4e AJlR onepaTopa AHpaKa c nepHOAH~eCKHMH rpaHH4H~MH ycnoeHR
MH. JloKa3aHO, ~TO eCOH 3TH 3aAa~H H30CneKTpanbH~e, TO Co6CTBeHH~e ~yHKqHH KpaeBOM 
3aAa~H 

:•> . (+) 
At (I, A) • AY(I, Al, Y

2
(0) • Y2 (u), Y1 (a) -Y1 (0) -[v ,Y) • 0, 

rAe A-<L·f<L
0

+L,l, -tv<+>(I)), Lo "L,- TelKe, 4TOH all!, 

Af (a)(x} • Lf(I) - t(f 
1
(0) + f 

1 
(rr))v(+)(I). f (a) • (f(x) • (f 

1
, f 2 ) T , t<r1 (0) + f 1 (rr))) T 

nopo*AaiOT CHMnfleKTH~eCKOe paanoJKeHHe B npacTpaHCTBe L ~) ::;> r - (fl • r 2) , KOTOpoe 
ABnReTcA paanoJKeHHeM eAHHHqw AJlA oneparopa A. 

Pa6oTa awnonHeHa a lla6opaTOPHH ew~HCflHTen•Ho>i rexHHKH " aeToMaTHaaqMH OUIIH. 

Coo6weHHe Ofu.erumeHHOTa HHcnrryra llllepHhlX uccnenoaaHHii.lly6Ha 1986 

OepeeoA O.C.BMHorpaAOBOM 

f ~-~~~:!~·-~ ~-!'!:. ~5-~~-~~~~ -----~ 
On Simplectic Expansions, Associated with Regular Dirac 
Operator and their Applications for Finite-Gap Potentials. 
The Inverse Problem for Periodic Boundary Conditions 

This paper is the second part of 111 • We consider two selfadjoint Diodc prob
lems 

a!(1 <1> +)Q1(x)yU>.Aym, O~I~"· y<~(1 (o)c;/)<p(,l ~o. i-1.2, 

0 1 Pj qJ Y1 
B • -1 0 , Ql- ( qJ -PI ) , yW = y~ll • 

for which their Hi II 's discriminants coincide Expansio"s for v 
111

(x) = <P"1
-

• P2 :!: Pt. qltl •q 2 :!:q 1 ) over products of solutions of this problems for fi
nite-gap potentials are obtained. Th's leads to a uniquenness theorem in the 
inverse problem for Dirac operator with periodic bOL•ndary conditions. It is 
shown that if this p-oblems are isospectral. then the eigenf .. nctions of the oro
blem 

(a) [ (+) ) AY (I, A) • AY(z, .1.1, y 
2 

(0) • Y 
2

(w), Y • (u)- Y 1 (0) - v • Y • 0, 

where A • (L • 2 -l CL
0 

+ L
17 

), -2-l v(+) (x)), L 0 and L, are the same as in 111 , 

Af (a) (I) - L f(x) - 4 -l (f l ( 0) + f 
1 

(rr)) v(+) (I) , f(s) - (f(:r) ~ (( 1,f2) T , 2 -l(f l ( 0) + f l (a))) T 

generate in space L~l ::;> r- (11' r
2

) a simplactic expansion formula, which is the 
spectral expansion for the operator A. 

The investigation has been performed at •he laboratory of Computing Techniques 
and Automation, JINR. 
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