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MccJIC,ll.OBamno o6paTIIOil 3a,ll.a'lH pacccmmn ( 03Pt IIOCHJIII~CHO 6oJiblllOe 

KOJIBq~CTBO pa6oT. 063op n.pOBC.ll.CiiHLIX l;Ccm;,ll.oB~llilll CO,ll.Cp}KJiTCJf B pa6oTaX 

[1 ,2]. BonLlllHHCTBo HCCJICAOBamtii. OTHOCIITCH K CJiy'laiO. Ja,ll.a'iH . Ha noJxyocu, 

. KOTOpLiit llC~JI~,ll.OBaH ·,lJ.OCTaTO'lHO XOpOlllO. 3~,ll.a'la Ha Bcetl OCH OpUBJICI{aJia. I~e 
· T~lKOe DpHCTaJiLHOC· BIIHM~UIHC. MaTeMaTli'ICCimli aunapaT 03P Ha BCCii OCH 

npc,ll.CTaBJIHc; ,tiOCTaTO'lllldit HHTcpec I! 3aCJiynmBaCT ll3J'lcllJHI.. il pa6m·e _aB-

. TOpOB [3] pe~eBHc 03P Ha llOJIJOCII 6blJIO upc,ll.CTaBJICHO B 3a~li<HyT(;M BII,ll.C C 

ucnoJIL30BaHHCM anna paT a 'npeo6pa3oBamm. <!>YPLC. ·1-iac-romnan pa6ora JIBJIJI- • 

e;cH npo,ll.oJIJKeHncr.~ pa6on.r [3] n era BuT _cBoeii neJJhJo HOJIY'WIIne anaJIOniti­

Horo pc3yJibTaTa, CJIC.lJ.YH 'l:Oti }l{C MCTO,ll.liUC. 

ByAcM paccr.taTpnBan: ouep.aTop lllpc.uuurepa 

cf 
- d:r2 + v(:z:) = 0, . ( 1) 

' 00 

/ (1 +lxl)lv(:f)!d.r < ~-
-oo 

r,lJ.e llOTcHI.Uian v(x) npc,l(llOJiaracTCJI BciiJ.e~~BC~IIOH H3MCpHMOi:i (l)YJ~KUHcii, y.uo'. 

BJicTBopniDrn.ett' ycnoBHio. 

Bae,l(eM ,l(aHHI>I~ pacccnnHJI ,l(Jm nallle11 3a,l(a.:m: CymecTBYIO;r pellleiU;IJI 

ft(x,k) H/2(x,k) ypalliiCIIIIJI (1), HOTOpblC IIMCIOI' iiCHMfiTOTHiut: : 

ft(x,k) = /kr +o(l), 

!2(x,k) = e-ih + o(1), :r-+ 00. 

flpii BCIIJ.CCTBCHHI>IX k -:j:. 0 napw j 1(x, k),j1 (x, -l:) U /2(x, /..), )2(x, -k) JIB· 

JIHIOTCH <flyn,lJ.aMeBTaJibH~~UI CHCTCMaMII- pcllleiiHfl ypaBiieiuUI ( 1). BpoiicKIIau . . . . . 

{!1,jt} = JUf- Jd; ft(x,k) ue~aBucnT oT X· II cuBua.uacT co CBOllM. 3IIa-

.'ICBHe.M DpH X -+ oo; IWTOpoe MQ}KIIO BI>l'IIICJIHTb C .IJOMOIIJ.b!O HCHMllTOTim ,l{JIJI 
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pelllcHHJI f 1 ( x, k) II ero npoH3BO,lJ.HOii. MmKHO noKa3aTL [2], 'ITO ' 

{ft(x, k), ft(x, -k)} = 2ik 

II. 

{h(x, k-), J2(x, -k)} = -2ik. 

Jl106oe pellleHHC ypaBBCHHJI ( 1) MOlliCT 6LITb npe,l(CTi.IBJICBO B Bll,li;C JIIIBCHBOH 

RoM6HHaUHH pemeHHfi ft(x, k) 11 j 1 (x, -k) HJIH j 2 (x, k) II j 2 (x, -k). B qacTHo-

CTH, MI>l IIMe~M 

h(x, k) = ft(x,k)cn(k) + ft(x, -k)cn(k), 

ft(x, k) = h(x, k)c22(k) + h(x, -kht(k). 

0TciO,l(a nerKo crre.n;yeT, 'ITO 

1 .. 
c12(k) = c21 = 

2
ik {ft(~,k),h(x,k)}, 

1 . 
en( k) '=:= 

2
ik·{f2( x, k ), ft (x, -k )}, 

. 1 
c22(k) = 

2
ik {!2(x, -k), ft(x, k)}. 

4eTI>Ipe <flyHIU~llll Cij MOryT 6LITL 3i.IIIHCaBI>I B Bll,l(C MaTpii~I>l 

S = ( Cu C12 ) • 

c21 c22 

Onpe,l(eJieBHaJI TaKIIM o6pa;oM S-MaTpn~~ o6Jia,l(aeT cne.lJ.YIO~IIMII cBoficTBaMII: 

1. YHllTapnocTL _:_ en c12 + c21 c22 = 0,. 

lcul2 + lc12l2 = lc21l2 + lc22l2 = 1; 

2. BC~CCTBCBBOCTb- C;;(-:-k) = c;;(k); 

3. CIIMMeTpHJI- c11 (k) = c22(k). 

0 .... ~- . --~ ·l ,,···""--!:~I f.:}: ot·~ +- :. '. a uAi h{l••l'a). ~ • 
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' .l(JIJI ypaBrrerrnn ( 1) .n;aHHhlMH paccenrrnn HBJinercn S-uaTplnla. 06paTIIan 

·3a.n;atJa cocToiiT B rraxom.n;emm rroTerru;nana v(x) no 3a.n;arrrron S-MaTpnue, o6-

na.n;arom;eii CBOHCTBaMII 1-3. · B cnytJae 3a.n;aqn rra rronyocn .naHHhiMH paccemmn 

HBJIJieTCH cRaJIJiprran <!JyrrRIJ;IIH S( k) = e-2i'l(k) • Cne.nyeT OTMeTIITh. 'ITO c Te­

XHII"<!eCRofi TO"<IRII 3perriin cnyqafi Bceii: ocn, paccMaTplmae~lhli1 B IIacroJm{el! 

pa6oTe, rrpom;e cnyqan 3a.n;aqn rra rronyocn. [3] rrecMoTpn na MaTpH'IHhill ~a paR-

Tep llCXO.n;HhlX .n;aHHhlX pacceHHllJI. 
j 

B .n;aJibHefirneM 6y.n;eM rrpe.n;rronaraTb, 'ITO .n;aua S-MaTpiilla. H lBJtolfiUM npo­

rr;e.nypy HaXOlli,ll;eHIIH IIOTeHIJ;HaJia v( X) ypaBHeHHH ( 1 ). 

CrreRTp orrepaTopa Illpe.n;nrrrepa ypaBrrerrun (1) cocTOHl Jt:l lWllpephiHJJOii 

tJaCTH Ha IIOJIO}l{I!TeJibHOll IIOJIYOCH II ROHe'IHOI'O 'lliCJia TO'H:'[{ JUH"J\j>eTIIOrO Cl!Cl\­

Tpa rra oTpHrr;aTeJibHOfi nonyociL By.n;eM rrpe.nrronaraTL~ 'ITO Jll!C!;JWTm.Iit cnf'HTJ> 

OTCYfCTByeT, n orpaHH'lHMCl'l cnyqaeM TOJibKO nerrpepb!Bnoro CIIC'hTJM. Bo:JLI\W~I 

<!Jypbe-rrpoo6pa3 !1 <!JYHRIJ;HH C12 : 

00 

c12(k) = 1 n(x)e-ikxdx 
0 

-oo 

H paCCMOTpHM CJie.nywm;ee ypaBHeHIIe OTHOCHTeJILHO <iJYHIU{Illi ;\: 

00 

A(x,y) + !1(x + y) + 1 A(x,z)O(z + y)dz = 0, ;r < y. (2) 
X 

IloTerrrr;naJI v( x) naxo.n;HTCJI tiepe3 <!Jymn{HIO A, rro;ryqen·uyw 11:1 ''>TOL'O ypaBJJf'­

HllJI cne.nywm;IIM o6pa3oM: 

' d 
v(x) = -2-d A(x, x). 

X 
( :n 

TaRIIM o6pa3oM, Borrpoc CBO.ZJ:IITCR R pernem11o ypaB!JellliH (2), 111-lJIJ!IoHW­

rocJI ypaBHeHIIeM renb<!Jan.n;a-JleBIITaHa ,llJlJI ~::lTOll 3a,lla'IH (2]. YpaB!Ielllte (:n 
JIBJIJieTCJI ypaBHeHIIeM C H.ZJ:pOM, 3aBIICJlll{llM OT CJMMbl apryl\JeHTOH, ll MOl!WT 

6b!Tb nc_cne.n;oBarro arranornqrro ypaBHeHIIIO Kpeiina (3]. 
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IlepemmreM ero a 3HBIIBaJieHTHOM HIIJle 

00 

A(x,y) + O(x + y) + 1 A( a~, -s)O(y- s)ds.+ B(.r. y) = 0. -x <!I< co. 
-00 

3.n;ecL 

{ 

0, 

B(a·,y) = . - _[' .4(;r, -s)O(y- .'<)ds. 

.r <!f. 
~-:::; .r. 

11 A(;r, y) = 0 npn !I:::; .1·. f1(s) = 0 IIJ>Il ,, :::; ~.z·. :\lcuHH :lllilh II!'J>e~It>Hnoii 

UIITerpHpOBCIHHR, IIOJlj''III~I 

X• 

A(;z:,y) + f1(;r + y) + 1 A(.r.s)f1(y + s)ds + H(.r.y) = 0. 
-·X· 

Bo3Ll\WM npeo6pa30BaHne (l>yphe oT ·)Toro ~·paBm'JIIIJL. 06o:JIW'l aJI ru:Ib.lloli 

ljlypbe-o6pa3bl, IlOJJY'IHM 

- • • 0 • \ • • • 

i-1(;r, ,\) + D( ,\ )e-"· + :l( .r .. \ )n(-\) + 13( .r. ,\) = lL 

( 1 + D(,\)) ..i(,z:. \) + D( ,\)c-'-iJ·.\ ·+ l3(.r . . \) = ll. 

HaM noTpe6yeTCJl oncpaTop npoel{nposaHIIH P, onp<'Jl.<'JH'IIllhiii 11a qJ~"li­

IU{IIJlX nma C + f~ ei,\t.f(t)dt II Jl<'llCTHJ'IOII{I!Ji CJIC)lYIOIIlml o6pa:lll~l: 

P+(x) (c+ _l ei.\t.f(t)dt) = c+ l<i\tf(l)t!L 

<l>yHI{I{liH ( 1 + fl)-l <!JarnopH3J'C1TJ! 113HCCTHWM o6pa:lll~l [4 

(I + ~)(-\) f 1 
= G+(.r. ,\)0_ (.r .. \ ). (·I) 

I"JI.C qlyiiiUUUI 
•X• 

G+(.r. ,\) = I + / .1/+(.r./)1 ''
1dl. 

,I" 
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<X• ' 

G_(x,,\) ~ 1 + Ig-(a:,t)coi,\tdt. 
r 

C yqeTOM (4) rronyqae~I ua {2) 

G+(x, .A)A(x, .A)+ G:::1 (x, ,\)n(.A)e-ix,\ + G::: 1 (.r. ,\)B(.r. ,\) = o. 

· Terrepb IIfHIMCHIIM orrepaTop P + u rrony'mM 
' ~.,.:. . 

G+(a~; .A)Ji(x, .A)+ P+ (G:::1 (a·, ,\)fl(,\)co-i.•··') = o. 

0Tcw.n:a 

A(x, .A)= -G:t1 (x, .A)P+ ( G::: 1 (:r, .A)n(,\)f -i.r.\). (0) 

<l>opMyna ( 5) BMCC'fC C ( 3) .n:aeT rrpe.n:cTaBllCHHC peUICHl!H ():jp I! a OC H B 3cUUmy­

TOM Bll.lJ:C. 3aMCTUM, 'ITO U3 IIpOBC.ll:CHHhlX paccy)J{.ll:Cllllii c:lt'Jl.\"t'T O~{ll03111:l'lHaH 

paapelllHMOCTb ypaBHCHUJI renMpan.n:a-JleBIITaHa. IIOJlY'lCIJliall llC~~aJHICHMO OT 

(2]. 
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