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B crarbe oTMeueHO, YTO B TEOPUHU KPaeBBIX 3a/lay CUHTYJISIPHBIC KpaeBbIC 3aauyM s
CUYETHBIX CHCTEM OOBIKHOBEHHBIX TU((PEPEeHIINAIBHBIX YpaBHEHHI MOYTH HE M3ydeHbl. Mmes
HCCIIEIOBAHMS TaKUX KPAaeBbIX 3a/layu JJid KOHEUHBIX CHCTEM U IpH u3ydeHuu 3anady Komm u
Komn—HuKkoneTT! a1l CUeTHBIX CHCTEM IMO3BOJISIET TIIy0)Ke PACKPBITH aHATOMUIO BO3ICHCTBUS
MHOTOTOYCYHOU CHUHTYJISIPHOCTH Ha MHOTHE aCIEKThl KAUECTBEHHOW TEOPUH PELICHUI COOTBET-
CTBYIONTUX KPAeBBIX 3a7ad ISl CYSTHBIX CHCTEM OOBIKHOBEHHBIX NH(PPEpEeHIMATBHBIX YpaBHE-
HUH.

B cratbe paccMmarpuBaeTcs cnenuanbHas KpaeBas 3aaada ais cu€THeix cucteM OLY ¢
CUHTYIApHOCTSMU. [Ipy BBITONHEHUM psiia YCIOBUH OTHOCHUTENHHO (YHKIIWA, MPUCYTCTBYIO-
IMX B HEM, UCXOJIHAS 3ajlaya 3aMEHSETCS CUCTEMOM MHTErPaJIbHBIX YPaBHEHUN CIEIUMATBHOTO
Buga. ChopMynupoBaHa TeopeMa CYIISCTBOBAHUS 110 KpailHEel Mepe OJHOTO PEIICHUS HUCXO]-
HOM 3a7a4.

KiroueBkie cnoBa: cuémuas cucmema, moyKu CuHsyIApHocmu, d)yHKL;LIOHaJleble ycio-
6uUs, Kpaeesas 361061‘{(1, uHmeepaivbHas cucmema, meopema Cyuecmeoearnusl.
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H(x) = (hy (x));oz , — OCCKOHeuHasi MaTPHIa OTPaHUYCHHON Bapnauuy Ha [a, b], u
WHTErpalibl TIOHUMaroTcsa B cMmbiciie Pumana—JleGera—Crtuntheca. g 3amaum (1-3)
copMyIHpOBaHa TeOpeMa O CYIIECTBOBAHUM IO KPalHEH Mepe OJHOIO pPEIleHHs, KO-
TOpast J0Ka3bIBACTCS PUMEHEHUEM METO/a CTYIIEHYAThIX OMEPATOPOB.
Oyukuwn f;(x, V4, Y2, ...,) (i = 1,2,...) onpenesnenst B 00macTu
D¢ {x € ([a,b] — o), lyi| < a;},
o; = {x10 x50 e Xmi},
—0<a< X <Xy < <Xy <b<+oo(i =12..),
a pyukuwmu F;(x, y;1, Vo, ..., ) — B obnactu
D {x € [a,b], |y;| < a;}, (i=12.).

CrnenoBarenbHoO, pu (UKCUPOBaAaHHOM i TUIS byHKIIUU
filx, ),y = (y1, y2,...) Touku x3, ; (k = 1,m,i = 1, 2,..) SBIAIOTCS TOYKAMH
CHHTYJIIPHOCTH.

Oyuxun f;(x,¥) u F;(x,y), (i = 1,2,...) Oyaem cuuTaTh HEMPEPHIBHBIMU B
cooTBeTCTBYIOMMX 007acTax D¢ u Dg° no cookymHocTH nepemennsix (x, y) [1; 2].

Hac Oynyr wuHTepecoBaTh HENPEpPhIBHOE W OrpaHUUYEHHOE peIIeHUs U3
Cs(a,b) [1— 4], yIOBJICTBOPSIOIINE CHCTEME (1) npu
x#+x,; (0 =12,..;k = 1, m) u ycnosusm (2), (3).

[TycThb BBITIONHEHBI CIIETYIONIME HEPABEHCTBA B 00s1acTu Dy

1F: (6, v, 2 - <P G = 1,2,.), (4

1
rue l/)l-( ) (x) — HENPEPBIBHBIE WIIM CYMMHpPYeEMbIe QDYHKIUH Ha [a, b].
BYI[eM cyuTarhb, 4TO 6eCKOHe‘-IHI)Ie YHUCIOBBIC MaTPHUIIbL

A = (hj,i(xk+1,i)_hj,i(xk,l-))ji=1 = (a]("lf) +5j,i)

% wis)a *

Xk,i

[ee)

ji=1
= (b®+s,)
ji=1 O LJLi=1
rze 8;; — cumbon Kponekepa, W;(x) — nexoropeie Gynkuuu, x,; (k = 1, 2,.. m) —

TOYKH CHUHTryJsipHOocTH QyHKuuu f;(x,¥) npu dukcupoBaHHOM i, X ; € [xk,l-,

xk+1’l-] (k =01,2,..m x5; = Xo; = Q Xjp; = Xms1; = b),  YHOBIETBOPSIOT
COOTBETCTBEHHO ycloBusiM [5—10].
Z |a®| < +o0,  deta %0, (k= 0,1,2,..m) )
ji=1
%52 a|bfP| < +oo, detAl¥ =0, (k = 0,1,2,... m).

[IyCTh TAaK)Ke BBIIOJIHEHBI YCIOBHS
a.
xi(xk:) =0, |x: ()] Sgl (k = 1mi = 1,2,..), 5)

rae y;(x) € C,,'(a,b), u dyuxmu f;(x, y1, Vo, - Vi—1 (), xi(X), ¥i41,...) B 00IACTH
D]?° YIOBIETBOPSIOT YCIOBUAM

0
i yu Y2 yia®, 60D v, I SPO@, (6)
rne l/)l-(o) (x),(i = 1, 2, ...) - HenpepbIBHBIC WK CyMMupyeMble QyHKIWH Ha [a, b].
: Vi Xpei <X < Xpe
f, (x'ylryZ"") 2{ — *’ ’ ) (7)
b —Yrir Xpi <X < Xpy,i
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HO
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b
K7 = exp f Ymi(t)dt |,
Xm,i
i=12.;j=12..m—1Lk=012,.;m—1).
Teopema. Ilycts dynximu f;(x,y), fi,,/ (x,¥) HenpepbIBHBI MO COBOKYTHOCTH
nepemeHHbIx (x,y) B obmactu Df°, F(x,7) € Ke,(a, b) u Boimonuens! ycnosus (4-9).

[ee]

Iycte H(x) = (hj,i(x))j ., — MATpHLa OrpaHMuCHHON BapHALMK Ha OTPE3Ke [a,b],

HKIUK  h; ;(X) MOHOTOHHO BO3PAcTAlOT B CTPOrOM CMBICJIE€ Ha OTpPE3Kax
by ji i p p p

co
[a, xl,i] (i = 1,2,..) umarpuna 4, = (aﬁ) + 6j,i) yIIOBIICTBOPSIIOT YCIIOBHSIM
’ ji=1

(*)mpuk = 0.

Hakownern, mycTh 4nCI0BbIE pSIbI

5 .
RO = Z Ry (G = 12,..)

v=1
o b b
270 (R + 9P @dt) (sup (R + [ 0de} < +e),
rae
m-1 Xk+1,v xlt,v Xk+1,v
R = D |k [ w@de [ w@ae \/ muo+
k=1 x;;v Xk,v Xk,v
X1y X1,y b b
+\ 100 [ e+ Koy \[ 100 [ node+
a a Xm,v Xmoy
: ,
+ \/aev(x)dhj,v(x) , (v =1,2,..)
a
CXOIATCA U CHpaBeI[HI/IBBI HepaBeHCTBa
%) b
a.
A© = Z|[detA0]—1A](.2) R® + j G sg‘ Gi=12.)
j=1 a

0 . .
rie A](. l.) — anre0pandeckoe JOMOTHEHUE DIIEMEHTOB i-TOTO CTOJIOIA OECKOHEUHOW MaT-
puel Ag.
Torna 3amava (1-3) umeer 1o KpaitHelt Mepe OJTHO peIeHuE.
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In the theory of boundary value problems, singular boundary value problems for count-
able systems of ordinary differential equations have not been fully studied. The idea of studying
such boundary value problems, for finite systems, and in the study of Cauchy and Cauchy-—
Nicoletti problems for countable systems allows us to reveal more deeply the anatomy of the
impact of a multipoint singularity on many aspects of the qualitative theory of solutions of the
corresponding boundary value problems for countable systems of ordinary differential equa-
tions.
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The paper deals with a special boundary value problem for countable ODE systems with
singularities. When a number of conditions are met with respect to the functions present in it,
the original problem is replaced by a system of integral equations of a special type. The exist-
ence of at least one solution to the original problem is formulated.

Keywords: counting system, singularity points, functional conditions, boundary value
problem, integral system, existence theorem.
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