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OINEHKH PEHIEHUSA YPABHEHUS TUIIA
«PEAKIUA-TU DD Y3IUA»

B.I'. BOHJAPEHKO, A. H. CEJIUH

ITocTpoeHBI METOIOM CYNEPIO3UInK OapbepHbie GpyHKIMH (Cy0- U cymepnapabou-
YecKHe) IS TONYTHHEHHOTO NapaboInYecKoro YpaBHEHHS THNA «PEaKLHsi—
muddysusi». Kak crnenctsie, yCTaHOBICHO CBOMCTBO MTHOBEHHOH KOMIAKTHU(UKa-
UM HOCHUTEIS PEIleHUsS. BBIUMCINTENbHBIH SKCIIEPUMEHT ITOKa3all BEICOKYIO TOU-
HOCTb aNMpOKCHUMalUH PEIIeHUs 0apbepHBIMU () yHKIHIMH.

INOCTAHOBKA 3AJAYN

JluneiiHoe mapabonnyeckoe ypaBHEHHE KaK MaTeMaTHdecKas MOJENb Ipolecca
mddy3un umeet Hepoctatku. Tak, pemennto U(t,X) 3amaun Komm

a_
ot

rac SJIANTUYCCKUN oneparop

Lu, u(0,x)=f(x), xeR",

Lu=ak (x)i“k =tr A(X)V2u (t,X),
oxJox

COOTBETCTBYET OECKOHEYHAs] CKOPOCTh PACIPOCTPAHEHHUS! HAYAIbHBIX BO3MYIIE-
HUH. B mocnename necaTuieTus 000CTPIIICS HHTEPEC K KBa3MIIMHEHHBIM mTapabo-
JUYECKUM YPaBHEHHUSM: ITOCIIE OIMyOJUKOBaHUS 0030pa [1] yucimo pabot Ha ATy
TEMY 3HAYUTENBHO BO3pocio. OQHO U3 HANpPAaBICHUNW — MCCICAOBAHUE CBOMCTB
perIeHui MOy THHEHHBIX TapaboTMIeCKiX ypaBHCHHIMA

a_u: Lu+®(x,u,Vu).
ot

XapaKTepHbIM IpPUMEPOM SIBIsIeTCsl paboTa [2], TMOCBsIIEHHAs HCCIen0Ba-
HUIO CBOMCTB pemieHus 3agaun Komm ans ypaBHeHUs «peakuusi—auddy3us»

Z—TzAu—g(t,x)|u|psgnu, u(0,x)=f(x), 0<p<1, g(tx)=0,

B KOTOpOW TpPHBEACHBI YCJIOBHS MIHOBCHHOW KOMIAKTH()UKAIIMH HOCUTEIIS
(MKH) pemnienusi: npu HeKOTOpbIX yciousx Ha ynkimu f w g supp u(t,x) <

c[a;b] mns moboro t>0.

AHaNOTHYHBIE PE3yNbTATHI IOMYUYEHBI U ISl OoJiee 00X KBa3MIIMHEIHBIX
ypaBHeHUi [3].
B nHacrosmeit pabote 11 ypaBHEHUS

%”:Lu—b\/ﬂ, b>0, u(0,x)=f(x)=0, xeR", (1)
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cTposiTcsi OapbepHble (QYHKIMU — cyneprnapabonndeckas W(t,X) u cyOmapabo-
auueckas V(t,X) — u mokaseiBaercs Hamuuume B HUX MKH. BerauciurenbHbiii

IKCIIEPUMEHT JUIsl OJHOMEpPHOro ypaBHeHHUs (1) MO3BONSET CPaBHHUTH PEIICHUE
u(t,x) 3amaum Komm ¢ GapeepHbiME QyHKIMsAMH. MaTpuna nuddys3un npearmo-

JaraeTcsi orpaHHYeHHON 1 qud epeHIInpyeMoi.
KOHCTPYKIIUA BAPBEPHBIX ®YHKITAM

BaeneM 0003HaueHU:
p(t,X,y) — dbyHIaMeHTaTbHOE PEeNICHUE YPABHEHUS

ou

— = Lu; 2

p ()
Ug(t,X) — pemenune 3agaun Komm ans (2) ¢ HavalbHBIM YCIOBHEM

Ug(0,x)=f (x)=0; f — HenpepsiBHa, T. €. Uy (t,X) = If(y)p(t,x,y)dy.
Rn
OueBunHo, uTO U < U, .

PaccmarpuBas (1) kak BO3MyIlEeHHOE ypaBHEHHHE (2), OIMpenennM IBe
¢$byHKUIMH:

Ug (t x)—bt 2 Ug (t,x) b*t”
v(t,x) = JUg (t, > ecau U (t, x) > ,
0 B TIPOTHBHOM CIydae.
bt
w(tX)= [| VT == [pttxy)dy,
Dy
e maokectBo Dy — R" onpeneneno cooTHomennem
. t
Dy ={y- f(y) 2—}-
2
Oueuno, uto V(0,X) =w(0,x) = f ().
Wnes moctpoeHust Takux (QYHKIOUH — METOA CYNEPHO3UIMU IS Tapsl

ypaBHEHUH

ou du
=Ly, —=-bu,
ot dt
pacCMOTpPEHHBIN paHee I TUHEHHBIX BO3MYIICHHH [4].
Teopema 1. lImeror MecTo HepaBeHCTBA

v(t,X) <u(t,x) <w(t,x).

Jloka3aTeILCTBO OCHOBAaHO Ha TeopeMe CpaBHEHHS Il MapaboMYecKux
ypaBHeHHi ([5], cTp. 72-74). Ilokaxkem, 9TO
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E<Lv b\/_ —>LW b\/_

Berauncss IIPOU3BOJIHBIC, ITOJTyYacM

E—Lv +bv =— 3/2 —(AX)VUy , Vug )=

—%(A(x) V\/E , Vi/Ug )< 0

Uo
B CHITY MOJIOXKHUTEIBHON OIpeeIeHHOCTH MaTpulisl A(X) .

Haee,

8W__ _ bt bt\" op B
= bj[ f(y) 2}(txy)dy+jt( f(y) - 2) — LX)y

ClimL j (q/f()—%) p(t, x,y)dy,

D(t;t+dt)

rae MmaokecTBo D(t;t + dt) = {y ;%< fly) < b(t ; dt)}.

[Ipumenenne TeopeMbl 0 CpeTHEM IPUBOAUT MOCTIEIHEE ClIaraeéMoe K BHILY

. P(t,x, D(t;t + dt)) )
(Ij:rfg)(,/ f(z2) - 5 ) ot , 2eD(t;t+dt),

rac nepexoaHasa BEPOATHOCTDb
P(t,x,D) = [ p(t,x y)dy.
D

B cuny auddepenuupyemoct niepexoiHONH BEPOSTHOCTH KaKk MEphI Ipeaes
paBeH HyIIO, T. €.

ow

op
= =—b_|.( f(y) ——jp(txy)dy+f( f(y)——j S Lxydy.

Brruucisis mpou3BoIHbBIE IO MPOCTPAHCTBEHHBIM MEPEMEHHBIM, IPUXOAUM K
BBIPAKCHHIO

2
%— Lw+b\/W=b \/j(wlf(y) —%] p(t,x,y)dy —

Dy

- [\/f(y) %jp(t,x,y)dy],
Dy

U TIOCNIEIHEE BBIpaXE€HHE HEOTPHULATENBHO B CHIIy HepaBeHcTBa Komm—
Bynskosckoro.
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3ameuanne. Ecmu Uy (t,X) >0 mpu ”X”—)oo, 1o mis Qyukmun V(t, X)

nmeetr mecto MKH. I[OCTaTO‘-IHbIM YCJI0BHUEM JIA 3TOTO COOTHOLICHUSA SABJIACTCA
HCPABCHCTBO

f(x)sL, a>0, 3)

(L)

npuBeaeHHoe B pabdore [2].
PaccMmoTpum emme onHy 6aphepHYIO (ByHKITHIO

h(t, X) = /V(t,X)ug (t,X) ,

HEBSI3Ka KOTOPOM

HE, )———Lh +bh=- \/_(A(x)v\/ﬂ Vg )+b| 4fuov - \/_

BBC,Z[CM AOMOJHUTCIIBHOC NPCAIIOJIOKCHUC Ha HAYaJIbHYTO q)yHK]_[I/IIO f
”vﬂ/ f (x)” <C. 4)

Torma mist fOCTaTOYHO THAAKUX KOAPPHUITESHTOB a'k (X) HOpMa BEKTOPHOTO

nonst V4/uy(t,X) orpanudena [6].
Teopema 2. ITycts Bemonnens! yeaosus (3) u (4). Torma must 3amaun Kormm
(1) umeer mecro MKH.

Joka3zarenbcTBo. B cuimy orpannueHHOCTH V4 /Ug (L, X) 3HAK HEBS3KM IO-

noxutenen s t <O, 1. e. B unrepsane (0;0)
h(t,x) >u(t,x) .

B cuny 3amevanus ¢pynkuus V(t,X) obmanmaer cBoiictBom MKH, oTkyna u
CJIEZYeT yTBEPKACHUE TEOPEMBI.

PE3VJIbTATHI BEBIYUCJIEHUI

B xauecTBe npumepa paccMoTpena 3anava Komm

%uzLu—b\/U, u(O,x):L XxeR.

V1+x2

JIst TaHHOTO HAYaJbHOTO YCIOBHUS YHCIICHHO IMOJYYCHBI 3HAUCHUS Oapbep-
HeIx Gyukuui V(t,X) 1 W(t, X), a Takxke pemeHue 3Toro ypaHenus U(t,X) me-
TOZIOM KOHEYHBIX Pa3HOCTEMN (CM. PUCYHOK).

Bcenenctue atoro saddekra Bce Tpu (QYHKIMU 32 KOHEYHOE BPEMsI OKa3bl-
BAIOTCSI TOXIECTBEHHO PaBHBIMHU HYIIIO, TIPUYEM TeM OBICTpee, 4eM OOJIbIIe 3HA-
yenue mapamerpa b. Ilpu b=2 w(t,0)=0 mma t>1; u(t,0)=0 ma t>0,78,
v(t,0)=0 mns t >0,73. (Ha pucynke 6 BugHo Hamuune MKH.)
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I'padukn cynep-, cyomapabosmueckoil (yHKIMH, a TakKe YHCICHHOIO PEIICHHS Kak
¢Gyuxuuii ot X:a— t=0,5; 6 — t =1 (mapamerp b B3sT paBusiM 1)
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