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Abstract. In this paper, we obtain a spectral decomposition of the solution of the Cauchy problem in a space
with an indefinite metric, and by means of this decomposition a boundary layer expansion of the solution of a
singularly perturbed Cauchy problem is derived for a model equation of the first order €y + a(x)y(x) =
f(x),y(0) =0,a(x) >0, f(x) € WS*[0,1], a(x)eC™[0,1].
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KOD®PUIMNEHTI ATHBIMAJIBI, BIPTHIII PETTI KOAIMIT
TA®PEPEHIMAJIBIK TEHJAEYATH CHHTYJIAP OCEPJIEHTEH KON
ECEBIH CIIEKTPOJIII TAPAJIBIM 9ICI APKBLIBI HIENTY

1. Ecenrin KOiibLILIMBIL,

MsmHa, L?(0,1) xeHictirinae Kommumin, MpIHagaiA,
Ley = ey'(x) + a(x)y(x) = f(x),x € [0,1]; )

y(0)=0(2)

CHHTYJISIP dCEpIICHTEH eceGiH KapacTeipansik, myHaarsl f(x) € L2(0,1), a(x) —ysikci3 HakTel (yHKUEA, am &€ > 0
azmramansl oH mapamerp. Ocel ecentiH memiMi, € — 0 COTiHAC, Kanai e3repei AereH cypax 01311 MazanaisL.

Byn ecenri menrynin kemrereH ogictepi 6ap [1-9].ekiHimke opai,0ya 9aicTepAiH KOMIILTr »KapThUIak
SMIMPHUCTIK 97icTep KATapblHA >KaTambLceO0cOi, €cemTiH KaXgblK MYyImeci, OHBIH KO3(D(HIHCHTTEPI APKBIIBI
OarananOaran.bi3 Oy ecenti ciekTponaik oaicneH [10-17] menrin, 9/1ri OJIKBLIBIKTEL TOITHIPMAKIIBI3,

2. AJIFpI APTTAP

XKorapernarer, (1) TeHACYAIH OH JKAaFBIHAAFBI OOC MYIICCI, JKANIBI aTFaHAa, OipTeTic OOMMAFaHABIKTAH Oi3
muddepeHIHANIBIK TCHACYICP TCOPHACHIH KOJIIAHA AJIMANMBI3, COHIBIKTAH, TCHACYMIH IICIIIMIHIH 0ap >KOFBI
OctimomiM. OCBI JKaFmai,ecenKe OmepaTopiaap TYPFBICHIHAH KapayFa MOXOypraewmi, ommi (KYIITi) DIemmiM YFBIMBI
OChIIal matga 60mampl.

Mema, D(L,) —apksust (0, 1] apanseima y3aikcis maddepenunannanatsm, an [0,1] cermentinme y3ikcis
sxone Kochivina y(0) = 0 mapThiH KAHAFATTAHABIPATBIH (DY HKUMSIAPBIH ChI3HIKTHIK KOICATIACHIH OCITiICHiIK.

D(L) = {y(x) € €*(0,1] n [0,1]: y(0) = 0}
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