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On solvability of the Dirichlet problem for the second order partial
differential equation with deviating argument

Abstract. Solvability of the Dirichlet problem for partial differential equation of the second order with
deviating argument in a rectangular area is investigated. The problem of the solvability in the required class of
functions is reduced to the solvability of the corresponding ordinary differential equation with deviating argu-
ment, the solution of which is constructed with the help of the Green's function.
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Hacrosmas myGnukamusi MoCBsIIEHa UCCIEIOBAHUIO JIOKAJIBHON KpaeBOM 3adauu JUIs
YPaBHEHHUs C YaCTHBIMHM IIPOM3BOJHBIMU BTOPOIO MOPSAKA U OTKJIOHEHUEM BPEMEHHOM mepe-
MEHHOW B MIIQJIIMX 4YieHaX. Teopus KpaeBbIX 3a/ay JUIsl YPAaBHEHUN C OTKJIOHSIOIIUMCS ap-
TYMEHTOM, T.€. Ju(QepeHInaIbHbIX YpaBHEHUH (Kak OOBIKHOBEHHBIX, TaK M B YaCTHBIX IPO-
W3BOJIHBIX ), CBSA3BIBAIONINX HCKOMYIO ()YHKIIMIO U €€ MPOU3BOAHBIE P Pa3IMUHBIX 3HAUYCHU-
X apryMeHTa, HaXOJUTCs B CTaluu pa3BuTus. MHTEpec, MposBisieMblil K 0JOOHBIM ypaBHe-
HUSIM U 3a/layaM JJi HUX, BbI3BaH KaK TEOPETHUECKON BaXKHOCTBIO, TaK U MPAKTHUECKOM 3Ha-
YUMOCTBIO MOJIy4aeMbIX Pe3ybTaToB (cM. [1-4]).

Ha ceronHsmHuil 1eHs B HaAy4HOH JIUTEPAType UMEETCSI HEMao paboT, MOCBAIEHHBIX
UCCJIEIOBAaHUIO BOIIPOCOB Pa3peIIMMOCTH YPaBHEHHUH C OTKJIOHSIOIIUMCS apryMEHTOM U
KpaeBbIX 3a7a4 i HUX (cM. [5-9]). OnHako Oosiblias UX 4acTh MOCBSIICHA OOBIKHOBEHHBIM
Qg depeHIaIbHbBIM YPaBHEHUAM, U IOATOMY Teopus AuddepeHnanbHbIX ypaBHEHUH B ya-
CTHBIX MPOU3BOJHBIX C OTKJIOHSIOLUIMMCSI apryMEHTOM OCTaeTCsl BECbMa JAJIEeKOH OT 3aBep-
nieHus. VIMEHHO 3TO ZenaeT akTyaJlbHbIMU HCCIIEJOBAaHMsI, NIPEACTABICHHBIE HACTOALLEH pa-
00TO, OCHOBHOM 1I€JIbI0 KOTOPOU SBJISIETCS MCCIIEIOBAaHUE BOMPOCA Pa3peIIMMOCTH MEPBOI
KpaeBOW 3aJauM AJI1 MOJEJIBHOTO YPABHEHMSI B YAaCTHBIX NPOU3BOIHBIX C OTKJIOHSIOLIMMCS
apryMeHTOM.

PaccmotpuM ypaBHEHUE

U (200 + e (8] + aulx,t) + p(Du(x k(D)= 0 (1)

B oOmactu 1 = {(x.t): 0« x < x5, 0 ¢ < 1), roe wlt) — cymmmupyemas, a h(r] — usmepu-
mast pynkims @ = h(t) = 1, x; = U, @ = const.
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3ameTtuM, uto B padorax [10-12] Obutr paccMOTpeHBI 3ajauu JJIs YpaBHEHUH C JHC-
KPETHBIM OTKJIOHEHMEM BPEMEHHOHN IEPEMEHHOM, HO OHU IPEACTABIIIOT YAaCTHBIM Cilydai
ypaBueHus (1).

3agaua D. Haiitu perynsipHoe B obiactu {1 pemenue (%, 3} ypaBuenus (1) u3 kiacca
u(x,t) € €(T1) M €*(0Q), yIOBIETBOPAIONIEE KPAEBBIM YCIOBUIM
w(0t) =@ (),  ulxet) =@ (t) (2)
wlx 0 =@ (x),  ulx 1) =, (x), (3)
rJ€ . — 3aJJaHHbIE JOCTATOYHO IIagKue QYHKIMHU, mpuueM & (¥ = @5 (@), @, (1) = @ (0],
g1z (0 = aa5 (), o2 (1] = (7).
[Tpumensist kKoHeUHOE CUHYC-TIpeoOpazoBanue Oypre [13]
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fln) = Jf(a.‘) gin — dx (4)
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Y YUUTBIBas ycioBuUs (2), MOTyYUM:
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B wactHoM ciywae, npu @ = —<— YpaBHCHHE (5) mpuHUMaeT BU;
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TEIE

vt + (v ()= -0 e + e 0] (&)

[Tpumensist mpeobpazoBanue (4) k ycnoBusim (3), Oyzaem umMeTh

(0] = J @y () 8in E#R'a v, (1) = } @ lx) 2ln mﬂda'. (7)
v :).I:. ¥ :}.I:.
[anee, BBOAs 3amMeHy
3 TEmX
2 =0l + | [ (@t- ()t —gp(sn=—dx, @
i
npuBeneM 3anaqy (6), (7) K COOTBETCTBYIOINICH 3aaue:
2 (8) + (82, (RO} = F(2), (%)
. i0l=z (1l= ¢,
rac
£ = 0(8) | s (x)h(0) = 04 (eIb(E) = 3 ()] ot " dos —
R
&
—%[E—lﬁl"""iﬁﬂ:&) + oy (0] (10)

[Tpumensist MmeTon nmoctpoeHust GyHkimu ['puna [14] ans ypasHerwus (9), 3aBucsiei ot
h(t), MoXkeM 3amucaTh:
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1

2, (8) = j 6(t,5)f (s)ds,
i)
rae @(t.5) — ¢pynxuus I'puna ypasaenus (9), 3aBucsimas ot £(f), a F(5) — moxHO ompee-
uth u3 (10).
N3 (8) c yuerom (11) Haxonum:

(11)

1 ¥g
f ' X
v () = J &(t,5) fle)ds -J [oa ()t = @4 ()¢ = @5 ()] sin=—dx. (12)
3 B .
[TpuMmeHss K MOCIIeAHEMY PaBEHCTBY 0OpaTHOe cuHyc-TipeoOpazoBanue Oypne [13]
A Li7i%3
(x) == » f.(n)sin—,
Fla) == Z o) sin =
HOJIY4UM:
X
ul(xt) =— ¥ v (t)sin—dx (13)
Ko bt Xy

-
CrenoBaTelbHO, pemenne 3agaun D npu & = — (1 € N) npencrasumo B Buze (13).
g

Tak kak cucrema Esin E} oOpa3yer 0asuc B LE[EF, ?.‘,I_], To psan (13) cxomutcs B

-
L,[0x:] npu mo6om t € [0,1].

[peanonoxum, 4o @ (£ = @, () = 0, @y(x) = @.(x] = D, 1.e. uro 3amaua D oxno-
ponna. Torma, Ha ocHoBanuu paseHctB (10), (12), (13), Oyaem umers & =T qisd Bcex
¥ & [Mr]lut & [.1]. Takum o6pazom, ybexaaeMcs B eJMHCTBEHHOCTH pelleHus 3a1auu D.
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