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O teopeme Kurypas3se /Jis1 TMHEHHBIX KpaeBbIX 3a1a4

IIpedcmasneno unenom-rxoppecnondenmom HAH Yxpaunvt A.H. Kouybeem

B pa6ome uccredyemcs npedenvioe nosedenue peulenuil HeoOHOPOOHbIX KPAesulx 3aday Oisk Cucmem 00biKHOBEH -
Howxe Oupepenyuarvivix ypasuenuil na xoneunom unmepeaie. Ilonyueno obobwenue meopemor M.T. Kuzypadse
(1987) o npedenviom nepexode.

Kmioueswie crnosa: cucmema o6vixnosenivix Oudhepenyuaivnolx Yypasnenuil, Iuneinas kpaeeas 3a0aua, npeoeiv-
HbLIl nepexoo.

Bompocsr mpegenbHOTO TIepexo/ia B cucteMax AuddepeHnnaabHbIX ypaBHEHUH BCTPEUIAIOTCS
BO MHOIMX 33JladaX TEOPETUYECKOTO U TPHUKJIAAHOrO XapakTepa. Hanbosee MOJIHO OHU HCCITe-
JIOBaHbI TPUMEHUTEIBHO K pemeHusaM 3anaun Komm 1ist cucrem auddepeHImaibHbIX ypaBHe-
Huil meporo mopsizika [1—5]. Bosee coXHBIN caydail JUHEHHBIX KPaeBbIX 3a/a4 U3ydascs B
paborax N.T. Kurypazgze [6, 7] u ero mocienosateeit [8—10].

Paccmorpum Ha koHedHoM uHTepBaie (a,b) cucremy me N jmHelnbix anddepeHimaib-
HBIX YPAaBHEHUI TIEPBOTO TTOPSIIKA

y'O+AD Yy )= /() (D
¢ OOIMMK HEOTHOPOJHBIMU KPAEBbIMU YCITOBUAMU
By=c, (2)

r/le TMHEWHBIN HEeNPEPBIBHBIN OTIepaTop

B:C([a,b]; C™y—C"

(mem

[Ipennomnaraercs, uro marpriia-pysxius A(-) € L([a, b]; ) BekTop-byukimst f(-) € L(|a, b];
C™™Y aBekrop ce C™.

ITox perrenneM cucrembl auddepeHInanbHbIX ypaBHeHnid (1) moHuMaercst abCoOJIFOTHO
HeTpepbIBHAST Ha OTpe3ke [a, b] BexTop-dyHKIMA y(-), KOTOpas ymoBieTBopsieT paBeHCTBY (1)

noutu Beioy. Heomnoponnoe kpaeBoe ycioBue (2) KOPPEeKTHO OTpeiesieHO Ha PEIeHUsIX CUCTe-
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MBI i pepeHnnanbHbIX ypaBHeHnit (1) 1 oXBaThIBaeT Bce KJIACCUIECKUe BU/IbI KPAeBBIX YCIIO-
Buil. Kak msBectno (cMm., Hampumep, [6]), kpaeBas 3amava (1)—(2) saBisietcss ¢pearoabMOBOIL.
[ToaToMy /I7IsT OTHO3HAYHON BCIOY Pa3pelnMOCTH 3TOH 3aa4r HeOOXOAUMO ¥ JIOCTATOYHO YTO-
ObI OZIHOPO/IHAS KpaeBast 3a/[a4a MMeJia TOJbKO TPUBUATIBHOE PEIIEHIE.

[IycTb Tenepn Hapsmy c 3amadeit (1)—(2) 3agana rmocie0BaTeIbHOCTh HEOIHOPOIHBIX Kpae-
BBIX 3144

YO+ A,y ()= f,@) 3)
C KpaeBbIMH yCJIOBUSIMU BU/IA
B,y, =c,, (4)

rie Matpuisl-pyukuun A, (-), onepatopst B, , Bektop-pyHKIun f,(-) ¥ BEKTOPLI C, Y/IOBJIET-
BOPSIIOT IIPUBe/IEHHBIM BbItie /7151 3a1aun (1)—(2) yeaoBusam. [lycts pemmenus y(-) samaunm (1)—
(2)npemenus y, (-) 3aga4 (3)—(4) cyliecTBYIOT M 0IHO3HAYHO olIpe/iesienbl. Torja npejacrasiser
MHTEPeC BOIIPOC O TOM, KOT/IA 1 —> oo

1y =y, ll—0, (5)

rze ||-]|.. — sup-HopMma Ha otpeske [a, b].

[To-BupmrMoMYy, BIiepBbie 3TOT Bopoc ObL moctasieH u nceaeposan M. T. Kurypaage [7]. TIpu
ATOM TIPE/INOJIaraoCh, YTO Bce (DYHKITUU B 3aj1a4e SBJISIOTCS BENIECTBEHHBIMU.

BBemeM HexoTOpBIE 0003HAUEHNST, HEOOXOAUMBIE /It (POPMYIUPOBOK YTBEP/KICHIIT B y100-
HOM 17151 Hac popme. [Tomoxum

Ry, ()=A4,()-A()eL(la b]; C™™),

£ 0 0

Fo=| 200 ey ey,
1O 0 0
fu® 0 0

o= 0T eran v,
00 0

Re ()=F,0)-F(),

b
R}, (1) = Ry, (s)ds,

b
RY ()= [Ry (s)ds.
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Teopema Kurypanse. [lycmo svinonnenvt yciosus:
(0) Odnopoonas kpaesas sadaua (1)—(2) umeem moavko mpusuaivHoe pewenue

v

D IR, Oy 1o,

D 14,O)11=0(1), n—ee,

(III) B,y — By, yeC(la,b]; C"), n—oo.
Tozoa dns docmamourno 6orvuwux n 3adaua (3)—(4) oonosnauno paspewuma. Eciu, kpome mozo,
BLINOJIHEHDL YCLOBUS HA NPABbLE YACTNU 3a0aY

V) ¢, —c, n—oo,

(D IR, Oll=0, n—es,
mo eduncmeennwvie peutenus 3adau (3)—(4) ydosremeopsiiom npedenviomy pasercmsy (5).

3nech u Beioxy nasbiie |||y —Hopma B ipoctpancTse Jlebera L, na orpeske [a, b]. [Ipumepst
MTOKA3bIBAIOT, YTO B TeopeMe Kurypajze Bce yCIOBUsI CYIIECTBEHHBIE U HE OHO U3 HUX HEJIb3sT
or6pocuTh. OJIHAKO, KaK BbISICHUJIOCH, HEKOTOPbIE M3 HUX MOKHO 3HAYMTEJIBHO OCJA0UTh.

O6oznauum uyepes M™ := M (a,b,m), me N knacc nocnegoBareJbHOCTeNl MaTpUIL-(DYHK-
it Ry(-):C— L([a,b]; C™™), nus koropwix pemenne Z,(-) sagaun Koum

Z +R,()Z,()=0, Z (a)=1,
YAOBJIETBOPAECT IIPEACJAbHOMY COOTHOMIEHUTO
NZ,()—1I,1l.—>0, n—>oo,

rae I, — equHu4yHag (mXm) -MaTpula.
[Tonoxxum Temnepsb

A () FE(
o

m m

JEL([G, b], (C2m><2m)’

Ry p ()= Ap ()= Ap()eL([a,b]; C*™*™),

rae O, — Hynesas (mxm) -MaTpuIa.

OCHOBHBIM Pe3yJIbTaTOM JIAHHOW PabOTHI SIBJISETCS

Teopema 1. B gpopmyauposke meopemvr Kuzypadse moxcno samenumo yciosust (1), (II) na oono
boxee obwee ycaosue

Ry ()e M™ (6)
a ycaosue (V) s3amenumns na
Ry p ()e M, (7

Yenosus (6), (7) He ABIASIOTCS KOHCTPYKTUBHBIMU, ITOCKOJIBKY OTCYTCTBYIOT OTTMCAHUST KJIAC-
coB M™ u M*™ . Opnako u3 pesysasTaToB paGoT [3—5, 8] BBITEKAIOT yAOGHDIE AUIsT IPUMEHEHMT
JIOCTATOYHbIE YCJIOBUS MPUHAIJIEKHOCTH 1TOCJIE/I0BATEBHOCTU MATPUII-PYHKIIUI K 9TOMY KJlac-
cy. [Toatomy u3 Teopembl 1 BbITEKAeT Psiji YTBEPKIAEHUIN, KOTOPbIe 0600IIAOT WM JOTOJHSIOT
Teopemy Kurypanse n BbIpasKaloTcst B SBHOM BUJIE.
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Teopema 2. B gopmyauposke meopemovr Kueypaose moxcno samenumo ycaosue (11) na 6onee
obuwee ycuosue

(D IRy ORY, =0, n—>e,
u dobasumy yciosue
(VI') || Ry (-)R;n lj—0, n—eo.
[TpenmytecTBa Teopemst 2 iepes Teopemoii Kurypanase cranoBsitest 6oJiee 3aMeTHBIMHE, €CJIN

PacCMOTPETh UX TIPUJIOKEHUST K CCTeMaM JIMHENHbIX A hepeHIInaabHbIX YPaBHEHUI TOPSIIKA
¥ > 2 BUIA

¥ OO+ A Oy O+ A+ A Oy @) = f(0) (8)
C 06H11/IMI/I HEOJHOPOHbIMU KPAaeBbIMU YCJIOBUSMU BUIQ
Biy=c;, je{l,2,..,r}=[r]. €©))

Kakmyro u3 aTux 3a1a4 04eBUIHBIM 0OPA30M MOKHO CBECTH K 001N HEOHOPOIHON KPaeBOit
3aza4e JIJIs CUCTeMbl ypaBHEHUI mepBoro nopsjaka. IIpumMenunTenbHo K aTUM 3a/1a4aM TeopeMa
Kurypaze mpuobpeTaeT cieayromnuii BUI.

Teopema 3. I[Tycmo svinoanenvt ycaosus (0) unpu je[r], n— oo

IDNRG Ol m—e2,
(II’) ||R"\4j—1,n()”120(1)’ n—> o,
(III') Bj,y— By, yeCP([a,b]; C"), n—eo.

Tozoa dns docmamouno 6onrvwux n 3adaua (10)—(11) odnosnaumno ecrody paspewuma. Eciu, xpo-
Me mozo,

V') cjy —>c;, jelr], n—oeo,
(VY IRE =0, 7.
mo eduncmeennvie peuwenust kpaesoi sadauu (10)—(11) ydosremeopsiiom coomuowenusm
1y PO-5," POl =0, jelrl, n—e. (12)

N3 Teopembl 2 B 3TOM cIydae BBITEKAET, UTO CIIPaBe/IJINBA
Teopema 4. B popmyuposke meopemvl Kuzypaose mosxcno samenumo ycaosue (I1') na

(1) IRy, ORY  O=0, noe, jelr],
Ecnu dobasumw ycrosue
VI) |l RAT_M (‘)R;n ONf—=0, n—eo,
KOMOopoe 3a6e00M0 8bINOJHEHO, KOb 6binoanenvl ycaosust (II') u (V).

Ormerum, uto yesnosus (II7) u (VI™) saBesomo sbinodtenst ecau [|[Ry  ()[ly=0(1). pu
9TOM HeT HUKAKUX OrPaHMYeHUIl Ha [10CJIe/10BaTeIbHOCTD {|| R AL, Olln=1 upu jelr—1].
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ITPO TEOPEMY KITYPAJI3E
JIJTST JITHIMHUX KPAMOBUX 3AIAU

B po6orTi gocaimKyerbes rpaHudHa TIOBEAIHKA PO3B SI3KiB HEOHOPIHNX KPaHOBUX 3a/a4 /1T CUCTEM JIiHIHHNX
3BUYANHUX MudepeHIiaTbHIX piBHIHBb. OTprMmano y3aranpHerHs Teopemu L. T. Kirypaznse (1987) mpo rpannunumii
repexis.

Kmouosi croea: cucmema 3suuaiinux ougepenyiarviux piensams, Linilina Kpaiiosa 3a0aua, ZpanuuHuii nepexio.
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ON THE KIGURADZE THEOREM
FOR LINEAR BOUNDARY-VALUE PROBLEMS

We investigate the limiting behavior of solutions of inhomogeneous boundary-value problems for the systems of
linear ordinary differential equations on a finite interval. A generalization of the Kiguradze theorem (1987) on
the passage to the limit is obtained.

Keywords: system of ordinary differential equations, linear boundary-value problem, passage to the limit.
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