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O ®YHAAMEHTAJIbBHOM PEIITEHNN 3AJTAYM KOILIIN
I OJHOT'O TUITEPBOJIMYECKOTI'O OITEPATOPA

2K. 1. TorueBa

B pabore uccaemyercs: pyHgamenTaabHoe perrenre 0600menHoi 3aaauaun Kormm 111 otHOTO runepbonye-
CKOT'O OIIepaTopa, W M3y4eHbl HEKOTOPBIE CBOWCTBA (DYHIAMEHTAJIHLHOTO PEIeHMUSI.

KuaroueBsbie cioBa: (dyHIaMeHTaIBHOE pernenne, 0bobmenHas 3aaada Kormm.

HanHoe mccieioBanne siBJIsieTCs POJIOJIZKeHneM paboThl 3], B KoTopoii 6bl1a copmysin-
poBaHa MHOIOMEpHasi 3aja4a olpe/iesieHns: (byHKIUNA CMEIEHUsT B TIEPBOM TIPUOJINKEHUY J1IsT
CHCTEMBI MHTErpo-1uddepeHuaibHbIX YPABHEHAN yIIPYTOil CPebl ¢ MaMAThIO.

OCHOBHBIM PE3y/ILTATOM PAbOTHI SIBJISIETCS TEOPEMa O CYNIECTBOBAHUM W €INHCTBEHHOCTH
dynIaMenTaIbHOrO perenns, ¢ IOMOIIBIO CBOWCTB KOTOPOTo Oy/eT B JaabHEHIeM IpoBeIeH
aHAJIN3 IIOCTABJICHHON B [3| 3aaun.

O6osnaunm vepe3 R(xz,t) pesosnbsenty siipa K(x,t) (3|, koTopasi siBisiercsi perieHuem
MHTErPaILHOTO ypaBHeHus: Bosbreppa

R(z,t) = K(z,t) + /K(:U,t —7)R(z,T)dr,
0

npuienm R(z,t) € C*(Ry x [0,T)), R(z,0) = 0, 2(2,0) = 0, Ry = [0,00), T > 0 —
PUKCHUPOBAHHOE YUCJIO.
IIycTnb

xT

yzw(fﬂ):/ﬁ v?(a) = 1ol)
0

v(§)’

po(z), po(z) — 3amanmbie momoxuTebHbIE byHKIMN U3 Knacca C2(R,),

dp du
0 =0, 2 (+0) =0,
A5 (S _ o W)
dv) = s(y) 2(8@)) po(¥1(y))’

vV — Tapamerp,
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Oupenenum obaacts V(T) = {(z,t) : ¥(z) <t < T} T =1t —to— |y —yol, (yo,t0) —
dburcuposannast Touka obsactu V(T), §(y — yo,t — tg) — 6-byukius lupaka,

O t) ={(Em) s to+lw—¢l<r<t—ly—¢l}, At ={7):0<t—ly—¢l}.

[pomomxnm dbyuxmuan q(y,v) n R(yY~1(y),t) sernsiv o6paszom B obmactsb y < 0. O6ozHATEM
gepe3 Go(y, Yo, t,to, V) dyHmamenTanbaoe perenne obobiennoi 3amaan Ko [4]:

92Gy  9°Gy
oz~ ayr ¢
Gol,g = 0. (2)

B nasbheitiem oneparop aud epeHimpoBanust Mo nepeMeHHoii, Hanpumep, R /0t 6y-
JeM 0603HauaTh ;. 3HAK «*» B MOC/IEIYIONNX 3alUCAX 0003HAUAET OIEPAIMI0 CBEPTKU I10

(y,v) Go = 6(y — yo,t — to), (1)

BPEMEHHOI IIepeMeHHO.

Teopema. CymiecTByer equHCcTBeHHOE perrienue 3ajaqu Kormu:

PG 9°G 0
W_a—?ﬂ—q(y,u)G-l—ﬁ[R*G]25(y—yoat—t0), (3)
G|t<0 =0, @)

e G(y, yo, t, to, v) umeer ciaeayrontyro crpykrypy G = Go + G, npuiem

G(y,y07t7t07V)|t_t0<|y_yo‘ =0, GeC(t—ty=y—wol),
G eCt—to =y —wol), t €0,T].

< Jis Havasia 1mosicHuM, 9to crpykrypa Go Xoporro usydeHa [4]:
1 _
GO(y7y07t7t07 l/) - e(t —to — ’y - ?JOD 5 + GO(y7y07t7t07 l/) )

17 t_to_’y_y0‘>07

— dyukiusa Xesucaiiia,
0, t—to—ly—wyol<0

H(t—to—!y—yo\)={

éo(y7y07t7t07’/) € 02(t - tO 2 ‘y - yo‘)7

G(y7 y07 t? tO? I/) |t—t0:|y—yo\ - 0
dAcwo, uro G = Gy + é, rie G YIIOBJIETBOPSET CJEIYIONUM COOTHOIIIEHUSIM

0°G  9*G s~ P, o P
T~ g ~10IG =~ R+ G| - g5 (R Gol. ©)
Gy =0 ©
113 pasencts (5) u (6) BbITEKaeT, 4TO
2

é:GO*[—%(R*GO)]+G0*[—§—;(R*é)]. (7)
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st sicaocTy pacnuiieM nepsoe ciaraemoe pasercTsa (7), obosuauus ero F'(y,yo,t, to, V):

F(y,yo,t,to,v) [// ( + Go f,yo,T to, v ))R(@Z)l(f),t—]y—f|—7)d7d§

O(y,t)

T

+/ 60t(§7y07t_T7t071/) / (%—F@O(g’y()’svto’l/))Rt(w1(&)77__8) deTd§ .

to+|€—yol
Saech u majee
+yo+(t—tg)
FO—0 e Jy—¢]
/ / 00o3HaIaeT / /
Oy,t) yﬂo%(f*fo) to+|yo—¢|

Bamerum, uro F(y,yo,t,to,v) B Ay, t) HenpepbiBHA.
_ Paccmorpum obmacts D' = {(y,t) : t —to < |y —wol,t € [0,7]}. Tlokaxewm, uro
G(y,yo,t, to,v) =08 D'

BosbMeM pou3BOJIbHYI0 (DUKCUPOBAHHYIO TOUKY (y1,t1) € D' u nposejem vepes Hee jBe
xapakrepucruku. Torma jist Beex Touek (y,t) € A(yy,t1), yIuThIBasi, 9TO

F(y)y05t7t05V)|t—to<‘y—y0| = 0’

noJsiydaeM O/IHOPO/JIHOE ypaBHEHUE:

é(yvyo’tat()a = - [_ // Rt t_ |y £| - T) : 6(573/0’7—3 tO’V) dr d§

A(y,t)

+/ §Ott(§7yoat—'f’t07’/)/R(¢1(5)77—3) 'é(£7y0787t07y)d8de£]'

A(y,t) 0

[Ipeanonaraem, uro B obaactu D’ dynkimsa é(y, Yo, t,to, V) HEIpEpbIBHA.
Bsesiem cirenyrornie 0603HaMEHUS:

max é O)tatO)V ‘ = O)tatO)V
yl—(tl—t)<y<y1+(t1—t)‘ .y ) 9y )

max

Ry y),t ‘:M,
(y,t)eA@l,tl) (v~ (y),t) .

‘ = max
(y,t)EA(y1,t1)

max éott(y07y7t07t7y)‘ :M27 0<t<t1 <T

(Y EA(y1,t1)

CrupaBel/InBa CJIeIyIONIasl OIEHKA:

t

t
1
g(y07t7t071/) < §M0T/g(y077—7t07l/) dT+M2T2M1/g(y07T7t07V) dr
0 0
(8)

t
1
= (5 M0T+M2T2M1>/g Yo, T, Lo,V
0



48 TormeBa 2K. /I.

ITo nemme I'ponyosta 2] g(yo,t,to,v) = 0 upu t € [0,t1], 3Ha4wnT, é(y,yo,t,to,y) =0
B A(y1,t1). Tak Kak Touka ObLIa BHIOPaHA MPOU3BOJIBHO, TO é(y, Yo, t,to,v) =08 D’.

Ucnonb3yst coiicTBa cBepTKU DYHKITNH [1]~, oneparnio anddepeHImpoOBaHNS 10 TapaMeT-
Py M TOJIBKO 4TO JOKazaHHOe cBoiicTBO st G(y,yo,t, Lo, V), NOIyIaeM HHTErPAJIBLHOE ypaB-
HEHUE:

Gt tor) = =0(0) | 5 [ Relw €t~y = €] = ) Gleom. s tov) dst
Oy:t)
T (9)
/ Gou(&,yo,t—T, to, v )/Rt(?/)1(5),t—5)é(§,yo,S,to,V)deTdf +F(y,y0,t,to, V).
Oyt to+|yo—¢|

U3 (8) caeayer, uro é(y,yo,t,to,l/)\t,toz‘y,yo‘ =0.
Pemenue (9) npejcrasisieM B Bu/ie
~ ©© ~
G(yayO)tatO)V) = ZGn(yayO)tathy)a (10)
n=0
rie N
= F(y,v0,t, to, V),
én(?/,yo,tato,V) - [ / Rt t_ ’y £| _T) nfl(fyyOaTythV)deg

O(y,t
(y;t) (11)
+ / aOt(&ayOat_TvtO’V) / Rt(wi (5)77—_S)énfl(é-ay())sat())y) deng .
Oy:t) to+|yo—¢|
Bsenem 0b03HadeHUA:

e [R(u©.7)| = 0t

max ‘GOt g y07 7_7t07l/)‘ = M47
(&,7)€0(y,t)

max ‘F &, yo, T, to, v ‘ =M,
(€70t ( )
Uz (11) caenyer oneHka

n (t - tO)n

~ 1 n
Gn(yvyO)tatO)V)‘ < [§+M4(T—to)} M3 Ms(T — to) 7l

Psin (10) Maxkopupyercst CXOAAMUMCS IUCTOBBIM PsIJIOM, 3HAYHUT, OH CXOJUTCST PABHOMED-
HO, CJIeJI0BaTEe/ILHO, é(y,yo,t,to,u) HellpephbIBHA, B {(y,t) Sy —yol Kt —to < T — |y — yol}.
Hokaxkem eauHCcTBeHHOCTH pernenns 3amadn (3)—(4). Ilpemmonoxkum, 910 CymiecrByer
npa pemtenns Gp u Go, npudem G = G + él u Gy =Gy + (N;g, Tak Kak PyHIAMEHTAJIHHOE
perienre oneparopa Lo exuactsento [4]. O6osHaunm depe3 G = G1 — Go win, 9TO TO XKe
camoe, G = Gy — Gs. Torna mia bynxiuu G = @(y, Yo, t, to, V) mOJIydaeM 3aJ1ady:
G G ~ O
W—a—yQ—Q(yﬂ/)G 62{

G|,y =0. (13)

R*G} (12)



O ¢yrmamernraabHOoM perieHun 3aa9u Ko 49

B pesyubrare perenust 3ajaun (12)—(13) mosrygaercst MHTErpajbHOE ypaBHEHHE, aHAJIO-
ruanoe (9), B koropom F(y, yo,t,to, ) = 0. Ilonb3ysice onenkoit Tuma (8) u semmoit I'poryout-
Jaa, BbiBojuM, uto G(y,Yo,t,to, V) = 0, 9TO U JOKA3bIBAET €MHCTBEHHOCTDb PEIeHUs 33 1a9u

(3)-(4).

Huddepennupyst (9) 1o BpemMeHH, 0Ty InM

ét(y7y05t7t057/) //Rtt t - ’y £| _T) (gvyO’TatO’V) def

T

+ / EOt(f,yo,t—ﬂtO,V) / RTT(@Z)il(S)vT_S)é(€7y0557t0’y) deng

to+|yo—¢|
// < +GO 5 vo. 7 o, v ))Rttwl(@’t - |y - 5' B T) dr d§ +/ aOt(ﬁayo,t — T,to,u)
O(y,t)
T 1 B By
: / (5 +G0<f’yo’sato’v>)Rn(w (€),t — |y — €] — 5) ds dr de

to+|yo—¢|

Ucnonb3yst cBOiicTBa MOABIHTEIPAILHBIX (PYHKITHH, 3aK/II0YAEM, UYTO U3 HEIPEPBIBHOCTU
[PaBoii 4acTH CJIejyeT HEIPEPBIBHOCTD JIEBOW YacTu B obsactu t — tg = |y — yol. >
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ON THE FUNDAMENTAL SOLUTION OF THE CAUCHY PROBLEM
FOR A HYPERBOLIC OPERATOR

Totieva Zh. D.

Under study are the properties of the fundamental solution of the generalized Cauchy problem for some

hyperbolic operator.

Key words: fundamental solution, Cauchy generalized problem.



