64

BECTHUK BYPATCKOI'O I'OCY JAPCTBEHHOI'O YHUBEPCHUTETA

2007/6

© I 4. Huuxun
Poccun, Ynau-Yo3, Bypamcxuii 20cy0apemsennotit yhugepeumen

HcclieioBaHIe BO3ZMOKHOCTEH PellleHHs B 3JAMKHYTOM BHE
zapaun Kol ans THHeHHLIX HETerpo-ind dgrepeHIHATLHBLIX
ypaBHennii ©pearonbma c 3ana3zapiBalOIIAM aPIYMEHTOM

CraTsd NOCBALICHA HCCNEADBAHHIO BOIMOWHOCTEH peileHnA B 3aMKHYTOM BHE 3adadd Kowry gnsa nruei-
HBIX MHTErPO-AuddepesManbHeX YpasHeHHIt PPEATONbLMA ¢ 3aNasablBatoliHM apryMEHTOM.

© G.A. Shishkin

Investigation of solving in the close type capabilities
for a Cauchy problem for linear integral differential
Fredholm equations with time delay

The article is devoted to the investigation of solving in the close type capabilities for a Cauchy problem for
linear integral differential Fredholm equations with time delay.

B paborax [3}-{4] nccaenosatel BO3MOX-
HOCTH TIpeoOpa3zoBaHus HAuaNbHBIX 32834 1S
ARHEHHEIX HATErpo-AuddepeHLMATLHbIX
ypaBHeHHH (DpejaronsmMa ¢ 3anasaeBaioliimM
APTYMEHTOM K pPaspelIaroilliM WHTETpasAbHbIM
YPaBHEHHAM ¢ OOBIKHOBEHHBIM apryMEeHTOM.
Henonesys oaHy B3 Moaudukauwh ¢yHKUMH
rubKo#l CTPYKTYpEI MOKa3aHO, 4TO 3ala4a
Kot anst Beex ypaBHEHHWH 3ana3fblBaiOlIEro
THNa npeodpasyeTcs K paspeluatolUM HHTe-
rpafibHbBIM  YDABHEHHAM CMEIHAHHOTO THAA
BoieTeppa-PpearonspbMa ¢ 0OBIKHOBECHHBIM
aprymeHToM, J{na ypapHEHHH HEHTPATBHOrO U
ONIEPEKAIOIETO THIIOB BLISBJICHE! BHJIbI YPaB-
HEHU, AN KOTOpPbIX Takoe npeodpasoBanue
BO3MOIKHO.

CpaBHiBas BCe pazpeliatoliiie ypaBHEHHUA,
NONy4YeHHble B 5THX paboTax , BUAKMM, 4TO Ha-
YaNbHEIC 33Ja4K 8 PaccMaTPHBAeMblX TH-
NoB W BUAOB WHTerpo-AvpdepeHupansbIx
ypaBHeHHH OpeiroabMa ¢ 3anaziblBarOliuM
apryMEHTOM CBOAATCS K pa3peilalonuM HHTE-
rpanbHbiM  ypaBHEHMAM CMELIAHHOTO THNa
BonbTeppa-DpearosibMa hakTHIecKd OAHOTO
H TOFO K€ BHIA
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rae A apep ¢, (z,4), N,(2,0) v dyHKund
B(z), B ynomauyTbIX paboTax, MosiyueHs! On-
penenesnsie popmyabl. B pabote (3] pesysnib-
TaTH WCCAENOBaHWH CBeleHEl B Tabanuy-
CXEMY, OFNMpasCh HAa KOTOPYID PaccMOTPHM
BO3MOKHBIC BAPMAHTHL PELUISHUS TaKHX ypas-
HEHMI B 3aMKHYTOM BUIE.

Snpa Q (2,0.N,(z,1) v dyvkuus B(z) B
CBOEH CTPYKTYPE COAEPKAT HEOMPEASTEHHEIS
napaMeTphl 7,i=1,n, 3a CHeT ONTUMATLHOIO
BBIOOPA KOTOPHIX MOMHO NBITATECA MOMYYIHTD
pELIECHHS B 3aMKHYTOM BUJE.

Bo-nepBrIX, petucHHe B 3aMKHYTOM BHAE
NOJYYHM, ecii B ypaBHEHUK (1) napametpsi
r, i=1,n Taxosbl, yto B(z) =0. Toraa paspe-
matomee ypasHenue (1) Oyzet oaHOPOAHEIM,
ero pewenye dyaer
W(z) =0 n pewenne NEPBOHAYANLHO NOCTaB-
feHHBIX HAYaILHEIX 3afay Haliaerca no ¢op-
myne QyHkuun rubkoit CTpYKTYpsi, OTKYAa
cnegyet

W=D WA (- x)s ()

Ll
rae onpepenuresin D v A _(z-x,) BbI4HCNA-
fotes no dopMynam A GyHKUEA rubKodi
CTPYKTYpHI B paboTte [3].
JApyroii BO3MOXKHBIH BapHaHT pEHICHHA B
3aMKHYTOM BHIOE MOAYYHM, €CAH MapaMeTphl

i=ln TAKOBBl  YTO Q (z,1) =0
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uN(2,5)=0V j =0,/. Toraa pEeeHNe ypas-

nenns (1) 6yzet u(z) = B(z) u cooTsercTpeH-
Ho No Qopmyne xns GYHKUMM rAGKOH CTPYK-
Typbl ONPEACIATCA PELUEHHA HAYAIBHBIX 3a-
nay

Wzy= DY (A, (2 - xp) +

1]

+ ]A,,(z = O)u(r)de).

Ecnu 3a cuet BRGOpa napaMeTpos BHINO-
uuth  yenosus B(z)=0 umn @, (z,4) =0
HN (z0) =0 Vj=0,] He ylaercs, TO MOXHO
N (z,0)#0

&)

NOTILITATHCH

0, (z,5) =0.
B 3ToM ciydae paspeinaroiee ypasHeHue Oy-
JeT VHTerpasbHeIM ypaBHeHueM ®pearonsma
W K HEMY NPUMEHUME! BCE HIBECTHEIE METOE]
peleHns B 3aMKHYTOM BH[€ WHTEerpajibHEIX
ypasHenuii ®pearonpma (HanpuMep, MeTon
AJIst BBIPOKASHHLIX AJED).

Ecnu xe 3a cuer eeiOopa napameTpoB

yAaeTCA CcAenarth Nj(z,r)z() vj =f):‘ npu

npH clenath

0, (z,1) #0, Torna nonyuHm paspemaioutee

MHTEIPANIbHOE ypaBHEHWe Tuna BonbTeppa,
BN% KOTOPBIX TaKXKe B HEKOTOPBIX cIyuasx
M3BECTHEI BO3MOXKHBIE BAPHAHTLI pellieHys B
3aMKHYTOM BHJE.

CrefyeT TAKoKEe 3aMETHTE, YTO 11 HEKOTO-
PBIX YACTHbIX BHAOB PA3sPELIAIOLIMX YpaBHeE-
HHH KAaKWe-TO U3 BHILIENEPEUHCNEHHBIX YCNO-
BHii MOTYT BBITIONHATBCS ABTOMATHYECKH.

Pacemorpum 3apady Kowwm npuw Havamb-
HOM 3HaAYE€HHH Xp = 0 AnA ypaBHEHHWS 3anas-
ABIBAIOLEETO THIIA

|
Y+ 2y (x -1 -2 [enyn)dy = xe*,
0

1y =xy(x)=1na Ey =[0),
yx-D=x-1y'(x-1)=1 na E, =[-1,0]

Brimmem $hopmyasl GYHKIHH rubKol cTpyk-
TYph! 2 N=2:
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Jlns cokpatieHns o0beMa BHKIAAOK BO3b-
MEM OJIMH M3 NapaMeTpOB PaBHLIM HYMIO 1=0
¥ 00 dopMynam TabNMHUBI-CXEMEI, TPHBCACH-
Hol B pabore [5], Halixem

Do(x,t) = rje”™ ", @y(x1) = re?™"™,
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HeTpyaHo yBUBeTE, YTO ONTUMANBHOE 3HA-
yeHue napamerpa ry=l, npu kotopom F(x)=0.
Torna paspeluaioliee ypaBHEHHE OAHOPOAHOE,
ero pewenme p(x)=0. ¥ pemenne nocrasseH-
Hoili 3anauu Gyner

wx)=e"-1.
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HafkineHHan QyHKUHA YAOBRETBOPSET BCEM
YCIOBHAM TIOCTABNEHHOH 3a1a4H, 4TO XOpoO-
WO BHAHO U3 pUC. 1.
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