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O cymiectBoBaHUM penieHnd 3ajga4du Komm s
OJTHOTO runepoboImiecKoro
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UccnenoBana HadanmbHasg 3aada B IIOJ0CE I JABYMEPHOIO THIIEPOOTHIECKOrO
mudepeHnnaabHO-PA3HOCTHOTO YPABHEHNS, COAEPKAIIEro cymmy auddepeHimalib-
HOTO OIIEPATOPa, B OIEPATOPA CABUTA IO IPOCTPAHCTBEHHOM mepeMennoii. g moctpo-
€HUs PEIeHUs] UCMOJIB30BAACh KJIACCHYECKas ONepalonHas cxema. Ilokasamo, 41o
IIOJIYy9Y€HHOE DemeHne ABIAeTCA KJIaCCUYEeCKHM, €CJIH BEIleCTBEHHad YaCTb CHUMBOJIA
mudepeHnnaabHO-PA3HOCTHOTO OMEPATOPA TOJTOKUTETHHA.

Karouesvie caosa: runepbonmdeckoe ypapHeHue, auddpepeHnuanibHO-pa3HOCTHOE
ypaBHeHHe, 3a7a4a Kolm, KjIaccuieckoe penieHue.

On the existence of a solution to the Cauchy
problem for a hyperbolic differential-difference
equation!

N. V. Zaitseva (Moscow, Russia)
zaitseva@Qcs.msu.ru

An initial value problem in a strip is investigated for a two-dimensional hyperbolic
differential-difference equation containing the sum of a differential operator and a
shift operator with respect to a spatial variable. A classic operating scheme was used
to build the solution. It is shown that the obtained solution is classical if the real part
of the symbol of the differential-difference operator is positive.

Keywords: hyperbolic equation, differential-difference equation, Cauchy problem,
classical solution.

Uccaeposana caeiyiomas 3ajada; Haiitu Gyukuuio u(z,t), yjaoBierso-
PAIOILYIO YCJIOBHAM

u(z,t) € C'(D) N C*(D); (1)
Pu(z,t)  ,0%u(z,t) _ :
—z ¢ W%—bu(z—h,t)-O, (x,t) € D; (2)

u(x,0) = up(x), w(x,0)=0, z€R,

3)
rie a > 0, b > 0, h # 0 — 3ajanuble BemecTBeHnble Yncia, ug(x) € Li(R)
uup(x) € C(R), D ={(x,t)|x € R, 0 <t < T} — obsacrb KOOPMHATHO
nockoctn Oxt, D = {(x,t)|x € R, 0 <t < T}.

Omnpenenenne. Kaaccuveckum pewenvem 3adavu (1)—(3) 6ydem nasoi-
samv Pynruuio u(,t), nenpepuenyro u Henpepvieho duddepenvyupyemyio no
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nepemennoim T u t 6 muoscecmee Dy Komopot cyuecmsyiom Henpepuie-
nole NPOU3GOOHBIE Uy, U Uy 6 0baacmu D; ydosaemeopsarouyyio 6 Kascdoti
mouke obaacmu D coommowenuto (2); u makyro, wmo i xasxrcdold mowku
xo € (—00, +00) npedean, gynruut u(xg,t) —uo(xg) v ui(wo,t) nput — 04
CYWECTNEYIOM, U PAGHLL HYAW.

JIIsi TOCTpOeHns pelenns 3aJ1a9i OLLIM MCIOJb30BAHbl KJIACCHUECKAd
omepanuonHast cxeMa 1 ujen pabor |1, 2|. B pabore [3| mokazano, aro Heobxo-
JMMBIM YCJIOBUEM CYIIECTBOBAHUS PELICHUsT sIBJISETCA TPEOOBAHUE MOJIOXK -
TEJILHOCTH BEINECTBEHHONH 4JacTu cuMBoJia Jud depeHnnajbHO-PaZHOCTHOIO
onepaTropa ypaBHEHHs, KOTOPOE FapaHTUPYETCs BBIIOJHEHUEM YCJIOBUIA

0<b<2a?/h?

Ha Koo puiuenTsl a, b u casur h.
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