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VIAMIVI AXBOPOT

YOK:51+512.25+517.3

BUPUHYN TAPTUBIN YN3UKNN OAOUNA ANODEPEHLMAI TEHTMAMANAP YYYH KYn
HYKTAIIA YETAPABUU MACATA

MHOIOTOYEYHAA KPAEBAA 3A0AYA ONA J:IVIHEI?IHbIX OBbIKHOBEHHbIX
ANODEPEHUNAIIbHBIX YPABHEHUU MEPBOIO NMNOPAOKA

A MULTI-POINT BOUNDARY PROBLEM FOR A SIMPLE DIFFERENTIAL EQUATION OF A
FIRST ORDER LINEAR

N TunnabaeBa

AHHOMauus
Makonada 6upuHyu mapmubnu Yu3uknu oddull dughghepeHuuan meHanama ydyH Kyn Hykmanu 4yezapasutl
macarna equMuHUH2 monuw ycynu 6aéH KunuHaaH.
AHHOMauyus
B cmambse onucbisaemcsi crnocob HaxoxO0eHusipeweHuss MHO20MoYeYHol Kpaegoli 3adadyu 0ns JuHeliHOo20
006bIKHOBEHHO20 OughghepeHyuanbHO20 ypasHeHUs nepe8oco nopsioka.

Annotation
In this article, explaining a method of solving the problem for a multi-point boundary problem for a simple
differential equation of a first order linear s given.

TasiHy cy3 ea ubopanap: 000uli dughghepeHyuan meHanama, Yezapasuli Macana, 6up KuliMamnu equu.

Knroyeenbie crnoea u ebipaxeHusi: 00bikHOBeHHOe OughghepeHyuanbHOe ypasHeHue, Kpaeeasi 3adaua,
00HO3HaYHasi pa3pewumMocb.,

Keywords and exspressions: a simple differential equation, boundary problem, one value solution.

Busra [a,b] (—o0<a<b<+x) kecmapa anuknaHraH Ba ysnykcus A(x) sa B(x)

dyHkumsnap GepunraH 6YncuH. Y xonaa, MabrymKu [1,192]

y +A(x)y:B(x)
YM3MKNU andbdpepeHuman TeHrnamaHuHr y(a):k1 LWAPTHN KaHOATNaHTUPYBYM SroHa edyvMu

maBxyd. by eusm Gowka 6up, MmacanaH, y(b):k2 WAPTHM KaHOATMaHTMPULIM  XaMm,
KaHoaTNaHTUPMacnMriM XaMm MyMKUH. ByHVWHr reomeTpuk mabHocu, GepunraH AvdbdpepeHuman
TEHrnamaHuHr (a,kl) HyKTagaH YTyBYM WHTErpan uusufu (b,kz) HyKTagaH yTULK Xam,

yTMacnurm  xam MyMKMH. AnbaTtrta, kapanaétraH gudpdepeHuman TeHrnamara Kynunrad
MacanaHuHr MHTerpan Ymausn 6owka 6Gup Ekn Bup Heva HyKTagaH YTULLNHA aHUKNALW Xam Myxyum
macanagup. Kynmga 6us aHa wyHpan xoccara ara 6ynraH MKKi TeHrnama Ba ynapra Moc e4vMHu
TONULWHWHI BUP YCYyNnHW KypcaTamus.

P(x) Ba Q(x) -[a,b] Aa aHuKnaHraH dyHkumsnap, kj , jz(),_n, X, j=Ln-1

GepunraH XaKnKu1i COoHnap 6ynuo, a=Xx,<x<x,<..<x,_,<x,=b :

2 o .
g(x)=a,+ax+a,x’+..+a, x" -Homabnym Kkynxap, sbHY a, , j=0,n—1-nomavnym

XaKNKWIA COHNap GYNcuH.
Y xonga ywby TeHrnama

y +P(x)y=q(x)-Q(x) xe(a,b) (1)

YUYYH Kyngaru Kyn HyKranum Jyerapasuini MacanaHu Kynuw MyMKUH.

Macana.q(x) Kynxag LyHaan

aHuKnaHcuHKA, (1) AnddepeHuman r. Tu.nna6aeeav - Qaply cbuauxa-/\/iavmemamuxa gakynbmemu
i Mamemamuka yKumuw memoodukacu GyHanuwu manabacu.
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TEHMMaMaHWHT

yv(a)=ky, y(x)=k...y(x,)=k._ . y(b)=k, (2
LapTapHN KaHOATNaHTUPYBYM €4MMU MaBXyg GYrcUH.
Eunw. Mabnymku [1,192], arap q(x) HW Mabnym @yHkums aeb xucobnacak, (1)

TeHrmnamMmaHWuHr y(a) = kO LWAPTHN KAHOATNAHTUPYBYU AroHa e4nMMmn MmaBXxypn Ba y
—jP(z)dz X IP(Z)dZ
| fa)-0@)-e divk, | @

a

y(x)ze

dopmyna 6unaH aHnKnaHagu.
(3) hyHKUMAHM (2) WapTNApHWHT KonraH 71 Ta wapTura 6yncyHampannuk:

*j

- J‘ P(z)dz X j‘P(z)dz

y(xj)=e “ Iq(t)Q(t)-e“ dt+ky|=k;,, j=1n.

By TeHrnuknapHu q(t) KynxagHWHr énmnmacugar dongananunb, kynmgarnya ésmw MyMKUH:
Vi t X
n-1 —j P(z)dz %) jP(z)dz —I P(z)dz _
Zam-e “ -It”’-Q(r)oe” dt=k,—ky-e , j=1n. 4)

m=0

(4-a, , m=0,n—1 Homabnym koacduuMeHTNapra HucbaTaH 7 HOMabIymMnM 7 Ta
4n3nKNy anrebpavk TeHrnamanap CUCTEMacHU TallKun Kunagu.
By cuctemaHvHr acocuin AETEPMUHAHTUHN A 6unaH Genrvnaiinuk, SHK

xj t Jj=Ln
—.[P(z)dz X J.P(z)dz
A=les  -[m-Q(r)-e  a
m=0,n—1
—j,]P(z)dz -
A, 6unaH aca A wuer m -yctymun k, —k,-e * , m=1,n 6unaH anmawTupunraH

LeTepMUHaHTHWN Benrnannuk. Y xonaa, uisvknu anrebpauk TeHrnamanap Hasapuscura [2,732]

acocaH Kynugarv y4 xon 6ynuiim MymMKuH.
1. A#0. Ynpga (4) TeHrnamanap cuctemacy siroHa euumra sra 6ynaaw. by epgaH Tonunran

a, , m=0,n—1 napnn (3) hopmynara kyim6, MacanaHuHr AroHa eynmura sra 6ynamms.

—J{P(t)dt L
2. A=0, A, =0, macanan, k, =k, e “ , J=Ln . Ynpa (4) TeHrnamanap

cucTemacy Yekcus kyn ednmnapra sra 6ynagu sa a, , m = 0,n —1 cudatnaa nxTnépuii xakukuii
COHHM onnw MyMmKkuH. Odemak, (3) dopmynaga q(t) ypHUra UXTUEpPUIA 1 -Aapaxkanu KynxagHu

Kynnd, macanaHuHr Yekcus kyn e4mmura ara 6ynamms.
3. A=0, A, #0,6yeppa se N, 1<s<n.
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ByHaa (4) TeHrnamanap cuctemacu ednmra ara 6ynmangn. Jemak, {(1),(2)} MacanaHuHr

euuMM Xam MaBXyh aMac, SbHU Xap kaHgan q(t) Kynxag onvHraHga xam (1) TeHrnamaHuHr (2)

LWapTMapHN KaHOATNAHTMPYBYM e4nMIn MaBxXyg 6ynmanan.
OHOMOMPUHYM TapTUBIK Yn3nkKNK ywby anddepeHumnan TeHrnama 6epunrad 6yncuH:

y+P(x)y=34,°0,(x), x<(a.b). (5)

Oy epaa P(x), Qj (x) jzl,_n - BepunraH ysnykcus dyHKumanap, q; jzl,_n - HOMabyMm
napameTpnap.

Macana.q,,q,,...,q,- HOMabnym NapameTprapHUHT LWyHAan KMAMaTnapy TonUncuHku, (1)
TEHrMaMaHuHr (2) WwapTnapH KaHOATNaHTUPYBYM e4MMN MaBXya 6yncuH.

E4quuwi. (5) TeHrnamaHuHr (2) WwapTnapHUHE GUPUHYNCUHN KaHOATNAHTUPYBYM €4NMUHN YLLOY
KypuHuwaa ésuw mymkmH [1,192]

—IP(z)dz n X .[P(Z)dz
y(x)=e " qu-ij(t)e” dt +k, |. (6)
A G
(6) hpyHKUMAHN (2) WapTNapHUHT OXUPTK N Tacura 6yrncyHanpannuk:

“m

— I P(z)dz n X jP(z)dz o
y(x,)=e " quIQj(t)e“ dt+ky|=k,, m=Ln.
=1 u

J

By TEHMMWKHM Kyinaarnya suwmmma MyMKUH:

t X,

n X j P(z)dz jl’ P(z)dz _
qu-ij(t)e‘m dt=k e —k,, m=Ln. 7)
Jj=1 a
Arap kynugarn 6enrunawunapHu KnpuTcak,
. [ Peyes o { peye: -
A, =IQj(t)e*”’ dt, jm=1n, B =ke" -ky,, m=Ln,

y xonga (7) Hu Kynuparu KypuHuLwaa E3m MyMKUH:

4,49,=B,, m=Ln, (8)

J=1

(8) - q; J =1,n ra HucbataH n Homabnymnu n Ta TeHrnamanap cuctemacyt 6ynué, yHUHr
acocuin geTeEPMNHAHTY Kylingarngan moopar:

A,,4,,.., 4,
U T —
Anl’AnZ’""Ann

Y xonga (8) TeHrnamanap cuMctemacuy ydyH Kyaugarm xonsap 6ynuwm mMyMKuH:
1) A#0.Y xonaa (8) TeHrnamanap cuctemacu aroHa edvmra ara 6ynagu.
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2) A=0, A, =0, 6y epaa Aj AeTepMuHaHT A parv j ycTyH anemeHTtnapuiu B,

m =1,n coHnap GunaH anMalwTMpUWAAH XoCuUn GynraH geTepMuHaHT. Y xonaa (8) TeHrnamanap
cMcTeMacK Yekcus Kyn edmmnapra ara 6ynagu.

3) A=0, A, #0, 6y eppa s=conste N sa 1<s<n. Y xonga (8) TeHrnamanap
cucTemacu eyumra éra 6ynmangw.

1) Ba 2) xonnapga (8) TeHrnamanap cuctemacugaH TonumraH q;, j= I,_n napHu (6)
dopmynara kynnb, {(5),(2)} macanaHnHr eummura ara 6ynamms.

FOkopuaarnnapaaH Kyiuaarv xynoca kenub ynkaau: {(5),(2)} macana A # 0 6ynraHga siroHa

eunmra, A =0, Aj =0, j=1,n Tenrnuknap 6axapurnraHaa aca Yekcus Kyn ednmnapra ara.
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