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PA3HOCTHHIE U TUCKPETHHIE YPABHEHUYA HA IIPIMON
U TIOJIVIIPSIMOI!

PaccmarpuBaiorcst obmue pa3HOCTHBIE YPAaBHEHWS HA MPSIMON W MOJIYIIPSIMON C TOYKM 3peHusi Teopuu nceBmoaud de-
PeHIUALHBIX YPaBHEHMI 1 KPaeBbIxX 3a1ad. [loka3zaHo, 9TO CyIeCTBEHHYIO POJIb B ONMCAHNN KAPTUHBI PA3PENTUMOCTH
TaKUX yPaBHEHUI MrpaeT WHAEKC (HaKTOPU3AINY IIUITHYECKOT0 CHMBOJIA PA3HOCTHOTO YPABHEHUSI C TOCTOSTHHBIMI
ko3 dunmrenramu. Onucana CTPyKTypa PENIeHnsl TAKOrO YPABHEHUs B IMIPOCTPAHCTBAX KBAIPATUIHO UHTETPUDPYEMBIX
dbyHsKIUMi U MONyYeHB HEOGXOAUMBIE U IOCTATOYHBIE YCJI0BUs paspemuMocTd. Onucanbl HEKOTOPBIE UCKPETHBIE aHa-
JIOTW 9TUX yPaBHEHWIA.

Karoueevie cro6a: pa3HOCTHOE ypPaBHEHME, TMCKPETHOE yPAaBHEHME, CUMBOJ, MHIAEKC (haKTOPU3AIWK, PA3PENTNMOCTh,

obiee perreHue.

Bregenue

Ouenb 9acTO pPAa3HOCTHBIE yPABHEHUS KOHEYHOI'O TOPSIKA BO3HUKAIOT B PABIUIHBIX 33aTaX
MaTEeMATHKU U MPUKIATHBIX HAYK, HATPUMED, B MaTeMaTu4deckoir ¢gpuswnke n duosgornn. Teopust pe-
IIIeHNsI TAKUX YPABHEHUIi TIOCTPOEHA JABHO IS YPABHEHU ¢ TOCTOSHHBIME KO3 durmentavu [9,10],
HO TTPAKTUYECKU OTCYTCTBYIOT KaKUe-TuO0 Pe3yabTAThI O PA3PEITUMOCTH /IS YPABHEHUI C TepeMeH-
vbIME KO3 durimeaTamu. OTMeTUM, UTO ONMpeJeeHHbIe THUIThI TAKUX YPaBHEHUN ObLIN TOJIYIEHBI
OJTHUM U3 ABTOPOB MPHU HUCCJETOBAHUN OOIMUX TPAHUIHBIX 3334 JIJIsT MOJEIbHBIX SJITHITUIECKIX
riceBHoand PEePEeHITNATHHBIX YPABHEHNI B KAHOHMIECKUX HEIVIAJIKUX 00IACTAX, OJHAKO OTCYTCTBYIOT
MeTOJIbI pertennst Takux ypasuenuii [7,11,12]. 31ech MbI paccMOTPUM HEKOTOPBIH MTPOMEKYTOUHBII
CIy9ail MEYKIy YIIOMSIHYTBIMU BBIIIIE IBYMsi, TOUHEE, 3/1eCh OYIyT PACCMOTPEHBI HEKOTOPhIE PA3HOCT-
HbIE YpaBHEHUsT DECKOHEUHOTO TOPSIKA C TMOCTOSHHBIMU KO3 dunmentamu. Huxke MbI mOsSICHSEM,
0 KaKUX YPAaBHEHUAX MbI 6y;|;eM TOBOPUTH.

Kak mpaBniio, paccMaTpuBaInch JUHEHbIE PA3HOCTHBIE YPABHEHNS N-T'0 MTOPsiJIKA CJIEYIOIIero
Buza [9,10]:

n
Z ag(2)u(z + k) =v(z), zeMCR, (1)
k=0
rae dbyukmun ag(z), k =1,...,n,v(x) 3agans vHa M, u(x) — Hem3BecTHAs (DYHKIINS, TAKXKe OMPeIe-

nennas #Ha M. [Mockombky n € N, muoxkectBo M mokHO OBITH MO0 JTyaoM, ub0 Beeit mpsimoit R.
BoJiee obruit Tt pazHOCTHOTO ypaBHEHUsT KOHEYHOTO MOPSIIKA — 9TO YPaBHEHUE

> ap(@yulz + ) =v(x), x€MCR, (2)
k=0

e {Br}i_o C R.

Janee, Takme ypaBHEHUS MOXKHO PACCMATPUBATH KaK C HETTPEPBIBHLIM, TaK U C IUCKPETHLIM apry-
MEHTOM. YPaBHEHUsI C HETPEPBIBHBIM aPTYMEHTOM MbI HA3BIBAEM PA3HOCTHBIMU, & C TUCKPETHBIM —
IUCKPETHBIMU, XOTsI K yPABHEHUsIM THUITA, BIOJHE TPUMEHWM TEPMUH <«JIUCKPETHO-PA3HOCTHBIES.
3/ech MBI PACCMOTPHUM CJIyUail HEMPEpBIBHOTO apryMeHTa T, a peIleHre W MpaBasi 9acThb PacCMaT-
puBaioTcst B npocrpancrse Lo(R) njist Becex ypasHeHuii.

Ecnu magath paccMoTpenue ¢ ypaBHEHUS

Zaku(aﬂ + 6k) =v(z), zeR, (3)

k=0

!PaBora momgepxana PODI u Agmunucrparueit JInmenkoit obmacta (rpant Ne 14-41-03595-p-merrp-a).
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JIETKO COOOPA3NTh, YTO OHO HEME/IJIEHHO PelIaeTcs ¢ MOMOIILIO Ipeobpasosanus Pypoe:
+oo )
(Fu)(§) =u(§) = / e*”'gu(aﬂ)dw.

—0o0

HeiicrBurensno, npuvensst npeobpaszosaane Pypne K ypaBHEHUIO (3), MBI MOy 9UM

(€)Y et =7(g),
k=0

win, mepeobo3navasd,
u(&)pn (&) = v(8).

Oyukrust pp, () HA3BIBAETCA CHUMBOJIOM OIMEPATOPA, CTOAINErO B JIEBOH 4YacTw ypaBHeHus (3)
(em. [3]). Ecam p,(€) # 0, V€ € R, To ypasHuenue (3) Jierko peraercs:

u(e) = Fey, (pn(©)0(6)).

AHaJIOFI/IquIe pacCyKaennsd TPUMEHUMbI W B ClIy4ae HeOFpa.HI/IquHOﬁ mocjIe 10BaTeJIbHO-
cti {B1,}72. B 9TOM CcIydae pasHOCTHBI OMEpATOp ¢ KOMILTEKCHBIME K03 hHIIeHTaMT

+oo
D: u(x) — Zaku(aﬂ +06k), xze€R, a,eC, (4)

nMeeT CJIeAYIOMNA CUMBOJI:

+o0
(&) = Z ape P,

JTemma 1. Onepamop D asasemcsa aunelinvim ozpanusernvim onepamopom La(R) — Lo(R),
ecau {ap} T €1t

Jloka3aTepCTBO 9TOTO yTBEPKIACHUST TPAKTUIECKT OYUEBUIHO.
Eciu pacemorpers onepartop (4) ToabKo st x4 € 7,

+oo
D: u(xg) — Zaku(xd +Bk), x4 €Z, (5)

—00

ero CMMBOJI MOYKHO OTIPeJIeJINTh JUCKPeTHBIM npeobpasosannem ®Pypre [16,17]:

+o0o
gq4(€) = Zakew’ff, ¢ € |—mm).

BesycmosHo, cymecTByer onpeenennas CBI3b MEXK/IY JUCKPETHBIMU W PA3HOCTHBIMU yPABHEHU-
avm. Tax, B wactHOCTH, ecmr {6} = 7Z, To omepatop (5) — 3TO omepaTop AMCKPeTHOi CBepT-
ku. J[y1s1 u3ydenns AUCKPETHBIX OMEPaTOPOB B MOIYTPOCTPAHCTBE ABTOPHI PA3BUIN OMPEICICHHYIO
aHaMTHIeCKyi0 TexHuky [13-15|. Huzke MBI cTapaeMcs pacmiupuTh TPAHUIBI TPUMEHUMOCTH STOi
TeXHWKH, BKJIIOYUB DoJiee 0OOIre CUTYAIIH.

§ 1. OOmue pa3HOCTHBIE YPABHEHUS

Msr paccmarpuBaeM ypaBHEHUE
(Du)(z) = v(z), =€Ry, (6)
rie Ry = {z € R, = > 0}.

J1a mceeqoBaHug STOTO YPaBHEHUS MBI MCIOIB3YeM METOIbI TEOPUN CUHTY/ISIPHBIX WHTErPasIb-
HBIX 1 TiceBonddepeHanbHbIX ypasHennii [3,6,7], Koropble, HACKOJBKO HAM W3BECTHO, HE OYEHb
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TIPUBBLIYHGI JI/IT TEOPWHN PA3HOCTHHIX ypaBHeHmil. Harma ocHOBHAA TeTh — 3TO M3ydeHue MHOTOMep-
HBIX PA3HOCTHBIX YPABHCHUI, U 3TOT OJHOMEPHBIA BapUaHT, KOTOPBIA pacCMaTpUBaeTcd 31€Ch, IIPe-
CTaBJIET CODOI MPOCTEHIITYI0O MOJETh JIJI PACCMOTPEeHUs 00J/iee CIOXKHBIX CHTYAIlUN. DTOT TOIXOT
OCHOBaH Ha TEOPUU KJIACCUIECKON KpaeBoil 3agaun Pumana, OqHOMEPHBIX CUHTYISPHBIX WHTEPAJIh-
HBIX ypasuenuii [1,2,5] u rexuuke dakropusanun [20].

Ha nepom srare Mbl Gy/ieM Mo/Ib30BATHLCsT TeOpHeil MapHbIX ypasHenuii [5] Buga

(aPy +bP)U =V (7)

B npocrpancree Lo(R), e a, b — omeparopsl cBepTku ¢ coorBercTBYOIMMHI siapamn a(x), b(x),
x € R; PL — npoexkTops! Ha moxyocu Ro. B pa3sepuyrom BuIe

400 0
@) = [ ale— Uy, 0P-0)@) = [ de - U,
0

—0o0

[Tpumensisi npeobpasopanne Pypoe k ypapuenwio (7), Mbl noayunm [6] caeyroiiee ojHOMEpHOE
CHHTYJISIDHOE MHTerpaabHoe ypasuenve [1,2, 5]

a(Q(PT)() +b(E)(QU)(E) = V (), (8)

rie P, () — aBa mpoekTopa, CBsI3aHHBIE ¢ TpeobpaszoBannem [minbepra

too
(Hu)(z) = v.p.i,/ ) dy,

TS o T—Y

1 1

VYpasuenve (8) TecHO CBsi3aHO ¢ Kpaepoii 3ajadeii Pumana [1,2]| mus BepxHeit w HvKHEl mOJTy-
mIockocTeit. HamoMHnM mocTaHoBKy 3agadm: Haiitn mapy dyukmmit T (€), momyckarommx amamTi-
veckoe npogoskenne B Bepxuioo (C) n amkuion (C_) noxymiockocTn B KOMILIEKCHOH MI0CKOCTH
C, Takux, 4TO WX TPAHUIHBIE 3HAYEHNS Ha R CBA3AHBI JTUHEHHBIM COOTHOIIEHUEM

H(E) = G(§)P () +9(8), (9)

riae G(§),9(§) — 3anannnie dynkiyun na R.
XopoIo m3BeCTHO B3aMMHO OJJHO3HAYHOE COOTBETCTBHE MEXKJy Kpaesoil 3amaueit Pumana (9)
U CHHTY/ISPHBIM WHTErPATbHBIM ypaBHEeHHeM (8),

G =a " (&be), V() =a " (&g(©).

Mgbr Gymem mpefmosiarath, aro cuMBo G(£) — 9TO HempepbIBHASI He OOPAINAOIIAsICS B HYJb
dbyukuus wa ogroroueunoit kommaktudukamyu R (G(§) # 0 ast Beex £ € R) u

1 [t
Ind G = —/ darg G(t) = 0. (10)
2m

— 00

[Mocneanee ycnosne (10) siByistercst HEOOXOAMMBIM U JIOCTATOYHBIM JIJIsi OJHO3HAYHOM Dpazper-
moctu 3amaan (9) B mpocrpanctse La(R) [1,2]. Bosee Toro, ato eauHcTBeHHOE pernenue 3amadn (9)
MOKHO $IBHO TIOCTPOWTH C MOMOIIBIO TipeobpasoBanus ['minbepra:

¢T(t) =GP (G (D)g(1), @7 (1) = -G (H)Q (G (t)g(t)),

rae G4 — smements! dakropm3ammu Gyaknnn G(t) (cM. HEIXKe):
G1(t) = exp (P (InG(1), G-(t) = exp(Q(InG(2))).
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Ypasuenue (6) serko npusectu K Buay (7) caemyomum obpasom. [Tockoibky mpaBast 9acThb B (6)
onpesiesieHa TobKO Ha R, Mbl pogokumM v(x) Ha Bee R tak, arober 310 npogoskenne [f € Lo(R).
Barem mepeob03HAUNM HEM3BECTHYIO (DYHKITHIO HA U4 () U OMpegesnM (DyHKITHIO

u—(z) = (Lf)(2) — (Duy)().

Takum 06pa3oM, MBI TOJYUNIN YPABHEHUE
(Duy)(x) +u(x) = (If)(x), =€R, (11)

Ha BCeil BeIecTBeHHON mpsiMmoir R.
[Tocte mpeobpazoBanust Pypbe umeem

()T (€) + U—(€) = lv(9),

rae o(§) sBasiercss cumposiom oneparopa D. Mel HazbiBaem cuMBOJI dsutunTHaecknM, ecan o(§) # 0
s kaxkgoro £ € R.
YT06bI MOSICHUTH TEXHUKY perernst ypasrernst (11), Beegem ciemytomee (cm. [1,2])

Onpegenenune 1. Qakropusanueil MIUNTAIECKOTO CUMBO/Ia HA3BIBAETCS €0 MPEICTABIE-
HUE B BU]E

o(§) = 4(8) - 0-(£),

rJle COMHOXKUTETH O4,0_ JOMYCKaloT aHAJIUTHIECKOe IPOJOJIKeHHe B BEPXHIOI M HUXKHIO KOM-
nIekcHbre osrymaockocTn Cq n Jiﬂ € Lo(R).

[Ipuwmep 1. Paccmorpum muTerpan tuna Kormm:

1 [t u(t)
2wt

dt = ®(z), z=ux+tiy.

o Z—1

Xopotmo u3BecTHa €ro KJdeBasi poib B pasiaoxennn Lo(R) Ha 1Ba OPTOTOHATBHBIX MOIIPO-
CTPAHCTBA, TOYHEE

Ly(R) = A, (R) © A_(R),

rae Ay (R) cocrour w3 dbyHKIWIA, TOMYCKAIONMX aHATATHIECKOe Tpomokerre B Cy.
['pannunbie 3navenns narerpasita @ (z) nogunuens: popmynam Coxornkoro [1,2], u, ciegosaresn-
HO, TPOEKTOPBI P 1 () ABJISIFOTCS COOTBETCTBYIONIMMHI poeKTopaMu Ha moampoctpanctsa A4 (R) [5].
[Tpumep mykHOI daKkTOPU3AINN JIETKO MPEIJIOKUTH B BUIE

exp(u) = exp(Pu) - exp(Qu).

Teopewma 1. ITyemw o(€) € C(R), Ind o = 0. Tozda ypasrenue (6) umeem eduncmeennoe
pewenue 6 npocmpancmee Lo(Ry) das w060t npasot wacmu v € Lo(Ry), npeobpasosanue Pypoe
K0mopozo daemcs Popmyaroti

e+ ) [ o= )ivta)

(€)= 507 O + S v | T
HoxazaTenancTso. Uveem

01 (§)4 (&) +0Z1 (- (&) = o= (©)Iv(9).

Hasnee, nocKoabKy o (€)lv(€) € Ly(R), pasiosKuM ero Ha [Ba CIATAeMBIX

o QW) = P (7 ORE)) +Q (o~ ()

1 3alluineM

o1 (©s (&) = P (7 ©OR(©) = Q (471 (©)Iv(e)) — o= (©)i- (&),
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JleBag wacThb mocsieHEro paBeHCTBa TpuHaexkuT npocrpanctBy A4 (R), a mpaBas gacTh —
npocrpanctey A_(R), cieposarenbHo, mo Teopeme JIMyBWILIs, OHU JOJKHBI ObITH HysIsiMu. Takum
obpa3om,

o ()i (§) = P (a7 (©iv(©)) = 0

(€)= 07 (©OP (a2 (9)), (12)

i (B pa3BepHyTOil hopme)

~ 0;1(—5) v.p. /+oo Uzl(ﬁ)lv(n)

(€)= 5o O + T v [ Ty,

9TO U TPEOOBAIOCH JOKA3ATh. U
Bameuganue 1. Jlerko ybeauTbcs, 9T0 pe3yabTaT HE 3aBUCUT OT BbIOOpa mpojomkenus [v. Obo3Ha-
aum M () obpaTHiie mpeobpazosanus @ypne bynxmmit o1 (£). ®opmyma (12) 6yaeT BLITIAILTH Tak:

+oo
wle) = [

— 00

—+oo —+o0 —+o0

M_(y— t)(lv)(t)dt) dy = My (z—vy) ( M_(y— t)v(t)dt) dy.

0 0

— 00

Bameuanue 2. Orpanuvenue o(§) € C’(R) HE 0YeHb OOpeMeHUTeTHbHO. Bo-mepBhiX, TaKue CHMBOJIIBI
CYLIECTBYIOT XOTsI OBl B CiIydae, Korma o(§) mpejacraBieHa KoHedHoi cymmoii u B € Q. Torma (&) Gymer
HEMPEPBIBHON MepruoandecKoit (pyukimei. Bo-BTOPBIX, €c/ii CHMBOJ He SABISETCS HEIPEpPbIBHOW (dyHKIHEt,
MOYKHO BOCITOJIb30BATHCS ANMPOKCUMAIMOHHBIMUA METOJAMY B CHJIY YCTONYUBOCTH WHIEKCA OTHOCHTEIHHO

MaJIbIX BO3MYIIEHUIA.
§ 2. CTpykTypa perieHus

[Mockombky o(§) € C’(]R), Ind o — memoe umcio, W B 3TOM pasjene Mbl PACCMOTPHUM CJTyUaii
& =Ind o € N.

Teopewma?2. ITycmovInd o € N. Tozda obwee pewerue ypasnenus (6) 6 obpasax Pypve modtcHo
s3anucams 6 sude

() = 07 (OO P (4ZHOE)) + (6 = )07 () P (6),
HoxaszarenscTso. OyHkmms .
- g +Z

nmeeT uWHjEKC, pasubi 1 [1,2,5], cregosarensho, dbyHKIHA

206 = (555) S

w(§)

£t

“MeeT HYJIeBOW WHJIEKC, CJI€I0BATEIHHO, MBI MOYKEM (haKTOPU30BATH (DYHKITUIO

w™ (&) (€) = a4(§)o- ().

Hasee, mocyie npeacrasienns (11) B obpazax Pypbe

WP (E)w T (o (€ () + u-(8) = lw(8),

Mbl hakTopnsyem w™ ¥ (€)oo (€) n sanmceiBaem

WF(€)o ()ur (€) + o= (€)u-(€) = o= ()l (E).
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C yuerom Hammmx 0003HATMEHUN MOYKHO 3aMNUCATH

0+ (€4 (§) + & P o= Q- (§) = wOP (02 OW()) +w (©)Q (42 OW()),  (13)

TTOCKOJIBKY

e (OW(E) = P (a7 OW(©)) +Q (071 (©(O))

(€ = )0 (©)ir () - (€ + )P (a1 OW(©)) = (6 +)TQ (e (©)(e)) —
— €+ )P u-(8). (19)

Orcrona 110 06061menHoit Teopeme JInysuwas [1,2] Mbl 3ak/a09aem, 9To mpapas W JieBas 9acTH
MOCJIETHET0 PABEHCTBA TPEJICTABIISIIOT COO0M MHOTOWIEHBI Py () cTemenn &, MOCKOIBKY JIeBast 4aCTh
paBercTBa nMmeer nojtoc mopsanka & B C B Trouke z = i. CremoBaTebHO,

() = o7 (OO P (47HOWE)) + (€ = )07 () P (6),

TaK KakK IIOJHHOM JOJIXKEH MMETh CTeleHb & — 1, 4TOOBI IMOCIeIHee CIaraeMoe BXOAWIo B Lo (RT)
O
Bameuanue 3. Kak u Bblle, MOXKHO yOEIUTHCS, 9YTO PE3yJIbTAT HE 3aBUCUT OT BBIOOPA IIPOJOJIZKE-
Hud .

Cunencreue l. ITyemov v(xz) = 0,2 € N. Tozda obwee pewenue odnopodnozo ypasnenus (6)
daemca popmyaoti

U (8) = (6= 1)"*07 () Po-1(8).
§ 3. VYcioBus pa3pemninMoCcTu

Teopewma 3. ITyemv —Ind o € N. Toeda ypasnenue (6) umeem pewenue uz Lo(Ry) mozda
U MOALKO M020a, k0204 6HINONHENDL CACOYIOULUE YCAOBUA:

“+o0o
N S S _ _
| e @ede =0, k=12, .
—00

HoxazarenscTso. Paccyxkaas Tak ke, KaK U BBIIe, M OCTAHABINBASICH HA paBeHcTBe (14),
nosiydaeM, 4ro (MOCKOJIBKY Mbl paboraem B npocrpancTse Lo(R)) kak mpasasi, Tak n jiepas 9acTu
(14) obmymsiorcst Ha GECKOHEYHOCTH, CIeOBATEIBHO, Takas (DYHKIMS — TOXKJIECTBEHHbIH HYy/b, U
3HAYUT
E—i\ "
~ 1 N
i) =07 () P(eT©n©) .

§+i

Opmako B mocaenneii (hopMmyse ecTh HEKOTOPOe HeCOOTBETCTBHE. JIefiCTBUTENLHO, 9TO perenne
npunaexuT npocrpancTsy Ay (R), HO Ha caMoM eie OHO MTPUHAIEKUT TOITPOCTPAHCTBY Ai(R).
DTO TIOAMPOCTPAHCTBO COCTOWT W3 TPAHUIHBIX 3HaudeHwit amaanTndecknx B C dyHrIMit ¢ HymsMn
HOpsIJIKa, —& B TOUKe z = 4. dTo0bI moyunTs pernenue u3 Lo(R4 ), HyXKHO HECKOJIBKO MOAKOPPEKTH-
poBaTh nocaeaHon dopmyry. [TockoabKy omepaTop P cesa3an ¢ uaTerpaiaom tuma Ko, Mbl 6yaem
MCIT0JIb30BATh HEKOTOPBIe (hOPMYJIbl PA3/I0KeHus Jjist 9Toro naTerpasia (cum. rakxe [1,2,6]).

O603maunm o (€)lv(€) = g(£) U PACCMOTPIM C/IeyIONTHil HHTErPaT:

/*mgmwn

AT, — ¢4 ir eC.
—c0 *77

Ucmonw3yst mpocTyio hoOpMyty Is sapa




MBI IIOJIYIHUM CJIEAYIOIEe Pa3JIOZKEHUe:

|22

/+OO g(n)dn — Z (Z _ i)—k/+oo(77 _ Z-)k—lg(n)dn + /+OO (77 — 1)|86|9(77)d77 )

—c0 27T k=1 —00 —00 (Z - Z)‘EE‘(Z - 77)

Taxum 06pa3oM, MBI IPUIILIN K CIEAYIOMIEMY CBOMCTBY. KCin BBITTOTHEHBI YCIOBUS

—+o0
|- tgtn =0, k=12, lal,

—00
TO MBI UMEEM

—00 Z—Tl —00 2_77

CnemoBaTebHO, TpaHUYHBIE 3HAUEHUS HA R J1€BOM M TPaBoit YacTu paBHBI, U TOTJIA

P(9(&) = (€ =)™ P (6~ )™g(&)).

/+°° gdn _ /+°° (n —1)®lg(n)dn

[Mogcrapass mociemaion GopMyay B OPMYIY JJjIs PEIIeHws, Mbl Oy 9aeM

() = o7 O + )PP (€ = ) Fla= (I (©)).

Ol
3akJroueHme

PaccvoTpennbie cuTyanuu st YpaBHEHUI C MOCTOSHHBIMEU KO3 MUIMEHTAMU OyIyT CIyKUTH
OCHOBOIl IjIsl OTMCAHUST CBOWCTB (PPeAroIbMOBOCTH YPABHEHUI C MTepeMeHHBIMU KO3 uimeHTamu.
[To Bceit BUAUMOCTH, JOKAIBHBIH TpuHIHAI [4] B 9Toil cuTyarum Takxke OymeT TMPUMEHUM, XOTS TI0-
Tpebyercs onpenesieHHast aganranus (nam MoaudUKaIns, HATPUMED, JIJIS JUCKPETHBIX YPaBHEHHWI )
K 60Jiee 00IMM KJTaccaM OTepaTopoB. B MHOrOMEepHO cuTyaruu mpobaeMa CyIeCTBeHHO YCJIOKHNT-
Cs1, OJTHAKO M 3JIECh €CTh BO3MOXKHOCTh TTOJIYYUTh COJEPKATE/bHbIE Pe3yJIbTaThl, 110400Hbe [19].
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We consider general difference equations on the real axis and the semiaxis in terms of the theory of pseudo-differential
equations and boundary value problems. It is shown that a principal role for describing the picture of solvability for
such equations plays an index of factorization of an elliptic symbol of difference equation with constant coefficients. A
form of solution of such equation in the spaces of square integrable functions is described and necessary and sufficient
conditions for solvability are obtained. Some discrete analogues of such equations are described.
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