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PozrasmyTo 3amady 3 HETOKATLHUMA YMOBAMH 15T AMpepeHIiaabHO-ome-
pPATOPHOrO piBHAHHS 31 cramuMu KoedimieHTaMu Ta HemiHiiHoI (C1abKo He-
JiHIHOIO0) MPaBOIO YaCTHHOIO

L(dy, Ayu= " asAj' .. Asrdiou(t) = ef (u), (1)

|3|<n

udf“u|t=0—df°u|t=T:0, so=0,1,...,n—1, (2)
ne § = (s,5), s = (s1,...,8p) € ZL, |5] = so + s1 + ... + sp, dp = d/dt,
koeDiIleHTn a3 Ta MapaMeTpH € i [ € KOMIJIEKCHUMHU YHCIAMU (a(n’o) =1,

w#0); A4 X =X, i=1,...,p,—A;: X — X — jiniitai oneparopu, o
MaIOTh CITiJIbHE CIIEKTpaJIbHe 300pazkeHHs1, TOOTO iCHy€ MOBHA OPTOHOPMOBAHA
cucTeMa eJeMeHTiB T € X, a caMe BHKOHYIOThCA PiBHOCTI

Aixp = aupx, 1=1,...,p, k€N,

JJIsI TeTKUX KOMILJIEKCHUAX IHCETT (vk; X — cenapadebHuil riibOepTiB mpocTip.
Bseneno Ta 3adikcoBaHO MHOXKUHY

N ={v, e R:k e N},

Ky Oy/IeMO Ha3WBATHU CIEKTPOM (bYHKIIIH, SIKITIO BOHA ITiAMOPSIIKOBAHA TAKIM
yMOBaM:

1) piBHicTb Vg = v, COPABIKYETHCs Jiiiie npu k = 7, TOOTO BiIOOpaKeHHsI
k < v, € 6iekTuBHUM BigobpazkenusM N na muoxuny N

2) vZ—o0 npu k—oc.
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Bceranosieno ymosu poss’asuocti 3azadi (1), (2) y mkani { XNy - (Q) }a.rer,
e XNy (Q), d,r € R, Q C (N x Z), — rinbbepris npocrip dynkuiit

u(taQ) = Z Uk,m eT(m)tl‘ka
(k,m)eqQ

e 7(m) = (Inp+427m) /T, In u— ronosHe 3HaueHHs joraprdma, 31 CKaIAp-
2 —
HUM 100y TKOM (u(',Q),v(~,Q))d7T = Z(k,m)eg(l—i—||ak|\2)d(1—|—m2)ruk,mvk7m,

IO 1H/IyKY€ HOpMY

w5, = D A+ larl) (1 +m®) |kl
(k,m)eQ

BBe/ieHO HPUITYIIEHHs 1IPO picT BeKTopa ay, a came ||ag|| > Clvg|%, C > 0,
Bo € R.

JoBenennsa po3s’I3HOCTI 3a4a4i TPOBEIEHO 34, iTeparriiinoio cxemoio Herrra-
Moszepa. Po3s’s130K 3Ha1€HO Y BUIIIAL TPAHUIL TOCIIIOBHOCTI MIaIKUX (aHa-
miruanux) yHKIiil 31 ckindeHHO-BUMIpHUX miAnpocTopis mpocropis XNy .

Haii6inbm BaxkmBuM momernToM y cxemi Hermma-Mozepa € oTpuManHs O11i-
HOK HOPM JIHIHHUX OIEpaTopiB, IO BUHUKAIOTH IPU OOEPTAHHI JTIHEPU30Ba-
HUX OIIEPATOPIB y KOXKHIifl iTepaliil ajiropurmy, a OCHOBHA TPY/HICTb, sdKa 3
MM TIOB’sI3aHa — I1€ X MiaroHAJIbHI €JIEMEHTH, AKi MOXKYTH OYTH SK 3aBTOJTHO
masmmu. Takum auHOM, HEJTOKaAbHA 3a1a4a (1), (2) € HeKOpeKTHOW 3a Aja-
MapoM, a i1 pO3B’A3HICTH 3aM€KUTH Bif TPoOIeMHr MATUX 3HAMEHHUKIB, 11
TOJT0JIAHHST TKOI BUKOPUCTAHO MeTpuaHwmii miaxin. Came ToMmy po3B’si3Ku 3a/1a-
4i 3HailJIeHO He HA MHOXKMHI BCIX [1apaMeTpiB 3a/ia4i, a HA MHOXKUHI TUX I1apa-
METPIB, [IJIsi SKUX BJIACHI 3HAYEHHS JIIHEPU30BAHUX OMEPATOPIB HE € OJIM3HKU-
mu 710 HyJis. [Ipobiaemy 060pOTHOCTI HECKIHYEHHO-BUMIPHOTO JIiHEPU30BAHOTO
orepaTopa BHUPINIEHO, 3aMiHUBIIN HOTO TOCJiIOBHICTIO CKIHYEHHO-BUMIPHUX,
HaKJIaIAHHSM HA KOXKHOMY KPOIll CXeMHU CKIHY€HHOTO YHCJIa yMOB HA mapamMe-
TpHU 3a/1a4i.

SOLVABILITY OF NONLOCAL BOUNDARY VALUE
PROBLEM FOR A DIFFERENTIAL-OPERATOR EQUATION
WITH WEAK NONLINEARITY

The nonlocal boundary-value problem for the operator-differential equation with
weakly nonlinear right-hand side is investigated in the scale of spaces of functions
of several real variables. The conditions of the sobvability of this problem are
establish by using of the Nash-Mozer iteration scheme, where the main difficulty
it is to get estimates of interpolation type for the inverse linearized operators
obtained at each step of the iteration. The problem is incorrect in the Hadamard
sense and its solvability depends on the small denominators which arising in the
construction of the solution, so we used the metric approach.
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