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O ITIOUTU-ITIEPVUOJNYECEKNX PEINTEHUAX
OIHOI'O YPABHEHUA

I0. KaexeBuu-MuasaoBUY

Pezrome. B paboTe paccMaTpUBalOTCS JOCTATOUHBIE YCIOBUS CYyIECTBOBAHUS [IOUTH-
[IeprOAMYECKOr0 pemenus Aup@epeHnraIbHOr0 yPaBHEHMS

dy
4z = P@y +alz),
T
rae ¢ysxmym p(xz), g(x) — Sp-nourm-nepuonnueckue ¢yHxumy CrenmaHoBa. I[Ipensosxen

q}/ICJIQHHO—&H&HI/ITPI‘aIECKVIﬁ AJITOPUTM IMOCTPOEHUSA NOUTU-TIEPUOANUECKUX peIHeHI/II‘/JI TaKOTro
KJIaCCa ypaBHEHUA.

Paccmorpum ypasuenue

Y~ ple)y + o), (1)
rae Qyurnuu p(x), ¢(x) — Sp-nouru-nepuogudeckue Gpysruny Crenanosa [1].
B paGore paccMaTpuBaroTCs LOCTATOYHBIE YCIOBUs CYIECTBOBAHWS MOUTHU-
[EePUOANYECKOro pemenus audepeniuanbaoro ypastenus (1). Ilpemmosken
YNCJIEHHO-AHAJIUTNYECKUI AJTOPUTM IMOCTPOCHUA MOUTU-TIEPUOIUUYECCKUX DEIl-
€HMII TaKOrO KJIACCa yPaBHEHUHU.

1. TEOPEMA 1. Ecau cpednee snanenue gynxyuu p(x) (M{p(x)}) ne paeno
NYA0, MO PYNKUUT

+oo
y(z) = G(z,t)q(t) dt (2)
—0o0
20e G(x,t) — ¢ynxyua Ipuna, geagemea nowmu-nepuoduveckum (n.n.) peuwte-

nuem ypasnenus (1).

Lloxasameavcmeo. Ilycts mus onpeneneHHOCTH

T
M{p@)} = Jim 5z [ pOd=a>o (3)
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Paccmorpum ¢ynKmmo

6e.0) = {

Omna ssaserca Qynxmmelt ['puna mua ypasmenus (1), T.€. BLITOJHAIOTCS Cie-
AYIOIUE YCIOBUS:
dG(z,t
1) % —p(2)G(z,t) =0 mpu = # t,
x
2) ¢yuximmsa G(x,t) — HEIpepHIBHA IO COBOKYIHOCTU IIEPEMEHHEIX I # t U
G(x+0,2) -Gz —-0,2) =1,

3) |G(z,t)| < Nerl==tl (4)
rae N 1 g — HEKOTOpHIE MOJNOKWTENLHBIE MOCTOSHHBE. Y cinoBus 1), 2)
HETPYIHO MOMKHO NpOBepuTh. I[IpoBepmM BHIOJNHEHMe ycaoBus 3). Tak Kak
([1], cTp. 231)

exp([; p(s)ds), npm z >t,
0, npu ¢ < t.

1

T+a
Jim / o, POt = M{p(a + a)} = M{p(@))

PaBHOMEPHO II0 a4, TO CymecTByeT Takoe unciao 1 > 0, uro mjsa scsakoro T > T
a+T

BHIONHsAETCs HepaseHcTtso (1/2T) faiT p(t)dt > p, 0 < p < a, paBHOMEPHO
no a. Crnenosarensuo, npu « — t > 2T cnpasenmuso exp(f;” p(s) ds) < etle~t,
Amanoruuno, mepasencTso (4) cupasemmuso u mus ¢ —t < 27. ®ymxnusa (2)
VIOBIETBOPseT ypaBHeHuo (1), 1 mOKasKeM, 4TO OHA SBJIAETCA II.I. PEMIeHueM
ypasuenus (1). [lns mokasaTeinbCTBa IOYTH-NEPUOAUUHOCTH (GyHKImM Yy (z)
paccmorpum ([1])

1/q
+oo (f:“ Naerlzl* dz) , mpup>1,

Sp — n=—oo
+oo
n=-—o0 suanzgn—f-l Nel‘|2|7 npu p = 1.

Ucnonn3ysa mepasenctso (4), JErko mOKA3aTh, YTO

1 1 — eka
2N ( € ), npu p > 1,

ekt
Sp = I—e 2

1
2N
1—ev’

Torga npu p > 1, yuursiBas mepasenctBo ['easnepa,

+00 +oo
y(x) < / Gz, )] a(t)] dt < / Ne#la—tl|q(z)] dt

mpu p= 1.

400 +o0 n+1
= Ne*?|q(z + t)|dz = Z / Ne!#l|g(z +t)| dz
+00 ntl 1/q n+1 1/p
<3 (7 weteas) ([ e+ o)

< Splldllp,
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rae ([1], ctp. 200) |lqll, = sup, ([7+" |g(s)|P ds)'/?. Cnemosarensno,

T

llyll = sup [y (z)| < Spllgllp- (5)

Ilpu p = 1 mokasarenncTBo anasoruuno. VI3 mepasenctsa (5) cmexmyer, uTo
y(z) — m.o. ¢pysruumsa. IIpu a < 0 ZOKa3aTENBCTBO AHAJIOTMYHO. W

2. dyuruuu p(z), q(xr) npencrasum pagamu Pypne Buma:
+o0 too
pl@)= Y pae™*, ql@)= ) gne”, (6)
n=-—oc n=—oo

rae MHOKeCTBO {A,} HasuBaercs cmekrpoMm ¢yHruui p(x), g(z). Ilouru-me-
puonuueckoe pemenue y(z) ypasuenus (1) Oymem Takke uckath B Buze (6)
C HEM3BECTHLIMU KO®(duimeHTamMu y,. lloacrasnsas pasnoxenus p(z), ¢(z),
y(z) Buzma (6) B (1), u npupaBHUBASA KO3 (PPUIMEHTH IPU COOTBETCTBYIOLINX
cTemenax e€? momyunm GECKOHEUHYIO CHCTEMY JMHEHHLIX ajredpardecKux
YPaBHEHUM OTHOCUTEILHO HEU3BECTHHIX U, :

+oo
Z/\nyn = Z Pn—kYk + an (—OO <n< +OO) (7)

k=—o00

IIpenmonoxum, 4To A, —po HE 0OPAINAETCA B HyJIb IPU CBEX BO3MOKHUX 7 (T.€.
PacCMaTpPUBAETCA HEKPUTUUECKUN ciydaii), u npeobpasyem cucremy (7):

= Dok q
= T+ - —00 < n < +00). 8
Yn = — oo )‘n — Do }‘n — Do ( ) ( )
k#n

TEOPEMA 2. ITyemov nowmu-nepuoduseckue gynrkyun p(x), ¢(x) usz (1) aeaq-
omes pasnomeprumy gynkyuamu. Tycms Repo # 0 u onpedeaumens cucmemor,
06pazoeannol uz cucmemul (8) samenoil KoPPuyuenmos NPy NeuIBECTNHBLE U C80-
000NBLT 4AEN08 MOOYAAMY IMUT BEAUNUN, OTMAUYEN O NYAIT.

Toz0a cywecmeyem eOuHCMEENNOE NOYMU-NEPUOOUHECKOE PDEULEHUE

+o0o )
y(:z:) — Z ynez/\nz
n=—o0

u Koafduyuenmu paszroxncenus Pypve Komopozo yoosaemeopsIOMm HEPABEHCMBY

—+oo

D lyal < +oo, 9)

n=—0oo

NPUNEM MO0 Pewenue Moxcem 6ump naldeno no mMemoody pedyKuyuy, m.e. ¢ No-
MOULBIO NPedeabhoeo Neperoda 8 PeweHut KOHEewNHOT CUucmemvl, NoAYwauLelcs
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u3 dannol (8) beckonewnod, ombpacrieanuem 6cer YpasHenuli U NEU3IBECMMNBLL,
HOUUNGT C HEKOMOPO.

Wpes mokasarenncrBa »TOM TeopeMbl cocTout B caemyomeM ([3]). s
GeckOHeuHOU nmHEHHOM asrebpawuexoil cmucremsr (8) cTpomTcsa BCHOMAara-
TeJbHAS MaKOPAHTHAS CHCTEMA, BCe KOB()PUIMETH KOTOPOl HE MEHbIIe MOJ-
yieil coOTBeTCTBYIOmMUX KOd(pPuimentoB cucteMsl (8). Ecnm ompenenurens
M&KOPAHTHOR CUCTEMBI OTJIMYEH O Hylls, TO CYIIECTBYeT HEOTPULATEILHOE
pellleHre 3TOil BCIIOMAraTeNIHOM CUCTEMBI, 1 OHO eqUHCTBeHHO. V3 aTOrO (hak-
Ta ClemyeT CymeCTBOBAHWE €NUHCTBEHHOTO pemeHus cucTteMmbl (8), KOTOpoe
MO¥KeT OLIThb MOJYYEHO METOAOM IIOCJIENOBATENLHLIX npubawkenuii. AO-
CONIOTHBIE BEJIWYUHEL {fy, TOJYYEHHOTO PEMEeHusa CUCTeME (8) MaKOPUPYIOTCS
COOTBETCTBYIOIIMMY KOMIIOHEHTAMU DEIIEHUs MayKOPAHTHOW CHCTEMLI, U s
pemenusa cucreMnl (8) Oyzner cupaseniuuBo HepaBeHCTBO (9).

Taxk xax u3 (9) cmexyer, 4To |yn| = 0, n — 00, TO HPOIECC MOCTPOEHUs
HOYTU-IEPUOANYIECKOrO permenus ypasHenus (1) ¢ 3aZaHHHOM TOYHOCTIO MOMKHO
CHenaTh UTEPAIMOHHLIM, T.€. PEMaTh KOHEUHLIE CUCTEMEI BCE BO3PACTAOIETO
nopsaaga N, nmoka npu HEKOTOpOoM N*| |y_n+| u |yn+| HE cTamyT MeHBImE 33,128~
HOU TOuHOCTU. TOrma npubirmKeHHOE MOYTU-NEPUOIUUIECKOE PEIleHUe ypPaB-
nernus (1) Oyzmer nMmeTs BuL

+N*

y(a:): Z ynez’/\nz‘
n=—N*

JINTEPATYPA

[1] B. M. JleBuran, IToumu-nepuoduieckue gynkyuu, Iocrexmsnar, Mocksa 1953

[2] B. M. JleBuran, B. B. JKuxos, IToumu-nepuoduveckue gynrkyuu u oufdepenyuasvroe
ypasnenud, VIzn. MockoBCKOro Y HuBepcurera, MockBa 1978

[3] . K. JIuka, I0. A. PsaGos, Memodw umepayutl u maxcopupyouue ypaenenus Janynoea
8 meopuu Heaunelnnr xoaebanul, Kummnes, 1974

[4] IO. KuesxkeBuu, O nocmpoenuy nepuoduieckus pewenull 06urno8ennus Juddep enyuaibnue
ypasrenull, dudpdepennmaneubie ypasaenns, T. XIX, Ne 2, 1983

(moctymmio 24.02.1992.)

MaremaTuuru ¢axynrer, Beorpan, Ctynearcku Tpr 16



