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®YHKIINUA I'PUHA U EE IIPUJIO2KEHUE K PEINIEHUIO
OJAPPEPEHIIUMAJIBHBIX YPABHEHUHU

[l719 ypaBHEHUS BTOPOTO HMOPsgKa MOXKHO pacCMaTpUBaTh BOIIPOC HE TOJIBKO O
HaXOXK[OEHUU PeIIeHus 10 3aJaHHBIM B OOHOU TOYKE HadaJIbHBIM YCJIOBHUSM,
ONpeHNeNnsAIIuM B yKa3aHHOM TOYKe 3HA4YeHUs KaK CaMOI0 pelleHus
ypaBHEHUS, TaK M ero npoulBonHou (3amada Koim), HO ¥ O MOUCKE PELIeHUus
10 TPAHUYHBIM YCJIOBUSAM B OBYyX (PUKCHUPOBAHHBEIX TOYKAaX, 3aJallIVWX B HUX
(kaK B KOHIIAX COOTBETCTBYIOLIET0 IIPOMEXYTKa) MHPOPMALUI0 O pPeLIeHUU
ypaBHEHUS U (UJIKM) ero IPOU3BOOHOU (KpaeBylo 3ajayvy).

KpaeBoii 3amauelt Ha3bIBAaeTCs TaKasl 3afada, B KOTOPOM TpeOyeTcss HaAUTHU
pelesune ouddepeHITnaTbHOTO yPaBHEHUSI, YIOOBIIETBOPSIOIIEE
OOTOJTHUTEIbHLEIM YCJIOBMSIM, 3aJaHHBIM Ha pPa3HBIX KOHIAX HWHTEpPBala
MHTEeTPUPOBAHUSI.

YcnoBHO KpaeBhbl€ 3aJa4Y¥ MO2KHO ITOOPa3adeJINTh:

1) Ileppas kpaeBas 3ajada, HIH 337a4a /[HpHXIe: HAHTH Ha [a, b] pelneHHe
muddepenimHansHOro ypapaenua y'' = f(x,y,y'"), IpHHAMaromee Ha KOHIIAX 3TOTO
OTpe3Ka 3anaHHble 3HadeHHa V(a) = A, y(b) = B.

2) Bropas Kpaepad 3ajJa4a, HIIH 3a7a4a HeliMaHa: HaHTH Ha [a, b] pemneHHe
maddepeHHATFHOTO YpaBHeHHA V' = f(x,y,y"). yIOBIeTBOpAIOIIEe Ha KOHIIAX
KpaeBsIM ycitoraM y'(a) = A,, y'(b) = B;.

3) CwmemaHHasd KpaeBad 3aJada: HaHTH Ha [a,b] pemeHHe
maddepeHHATIEHOTO ypaBHeHHA V' = f(x,y,y"). yIOBIeTBOpAIOIIee Ha KOHIIAX

kpaeBbIM ycnosaaM v(a) = A, y'(b) = B,.

JInHeliHas KpaeBas 3ajayda AJisa guddepeHnaibHOTO ypaBHEHU A

y'+p)y" +q()y = f(x)

Ha3bIBaeTCs OOHOPOOHOM, €ecJIu, BO-TIEPBBHIX, f(x)=0 (T.e. caMo
ouddepeHIMaabHOE YPaBHEHNE OOJHOPOOHO) M, BO-BTOPBIX A=B=0

(T.e. TPAaHUYHBIE YCJIOBUSI TAKXKe OOHOPOMHBI); B IPOTUBHOM CJIydae KpaeBas
3afjaya Ha3bIBAaeTCs HEOOHOPOOHOM.
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Oyukums I'puHa - (QYHKIMS, CBA3aHHAS C MHTErpajbHBLIM IIPeACTaBIeHUEM
pellieHn# KpaeBHIX 3apayd ans auddepeHIManbHBIX ypaBHeHUU. OYHKIIUS
I'puna I103BOJISIET HaUTu pelieHn s HEOOHOPOTHOTO ypaBHEHUS,
YOOBJIETBOPSIONINE OOHOPOAHBIM KPaeBbIM YCJIOBUSIM.

IIpumep. (CMmMeniaHHasi KpaeBasi 3agada) PemuTh KpaeByl 3afjady Oisd
ypaBHEHUS Jdujepa

x2%—7x%+ 16y =16Inx—3

C HEOOHOPOOHBEIMM I'paHUYHBEIMU ycinoBusMu y(0)=0, y'(1)=1.

Perrenre. BRIIOIHUM CJIEAYIOLIYIO IIOACTaHOBKY:

X =€

[Tpou3BoaHBIE OYAYT PABHHI:

dv dv
y,zﬂz }/dt= }/dt= _ay

dx dx/dt et ¢ dt’

_cdy  _,d%y
t ta”y
te' g

[TomcTaBisieM B KICXOOHOE YpaBHEHUE Jijepa, UMeeM:
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d’y dy dy
e?te 2t (—) ——}) —TetetY 4 16y = 16t — 3,

dt2  dt dt
d’y dy _dy

dtz —E— 7E+ 16y = 16t — 3,
Y _ oW 16y — 16t —3

dt2 dt Y= '

[IpuBegemM rpaHMYHBIE YCJIOBUS K OOHOPOOHBIM. [[JIS 3TOTO HIIEM peELIeHue B
Bume y(t)=z(t)+g(t), rme g(t) - mpousBonbHasT (QYHKIUSA yHOOBIETBOPSIOIIAS
HEOJHOPOOHLIM TPAaHUYHBIM YCJIOBHSM paccMaTpUBaeMoM 3apauu. Bribepem
g(t)=t. Torga y(t)=z(t)+t. [IpoouddpeperuupyemM nBa pasa: y=z'+1, y'=z". [Insa
byaKIMY Z(t) TOTyYuM:

z'—-8(z'+1)+16(z+t) =16t — 3,
z" —8z'+16z=5,z(0)=2z'(1) = 0.
3amnuIIeM COOTBETCTBYIOIIee XapaKTepUCTUYecKoe YpaBHeHue:

A>—8A+16=0, orcroma D= (—-8)>—16-4=0.

XapaKTepucTuYeckKoe ypaBHEHHE MMEeT OOUH KOPEHb BTOPOTO HmopsimKa: A=4.
[TosTomy o0Oi1iee peimenue puddepeHInaabHOTO0 YPaBHEHUS OIIPEedensieTcs
dbopmymnoii:

Zogw, = C1€% + tC,e* . Torma zq, = 4Cie*t + C,e?" + 4tC,e?".
z(0) = C, = 0. Torma z, (t) = te*".
z'(1) =4C,e* + C,e* +4C,e* =0,C, = —54&. Torma z, (t) = te*t — %e‘".

@yHKIHIO [ pHHA OyeM HCKaTh B BHE:

az, (t),

0<
Gt = {bzz(o. £ <

OYHKITMY a ¥ b 3aBUCST OT € 1 OMPEHesiioTCS U3 CIedyIolnX TpeOOBaHUI:
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bz,(§) = az,(§),  bz3(§) = az;(§) + 1.

Otcroma

IojiydaeM CJIedyIollyl0 CHCTEMY VpPaBHEHHH U

OTHOCUTEJILHO a U b:

a(¢e**)=b ((’e“f — Ze“f),
b(e* +4%e* —5e*) = a(e*® +4%e*’) + 1;

113 nepBOTrO YpaBHEHHA BBIPA3HM Q:

b4 —5)
Q—T

H [IOICTABHM BO BTOpO€ YpaBHeHHe. ITOTydHM:

b(4§ —5)

b(4fe* — 4e¥) = v

(e* + 4&e*?) + 1,

be*s (4¢ — 4)(4%) = be*¥ (48 — 5)(1 + 4¢) + 4¢,

be* (48 — 9 (48) — (4¢ —5)(1 +49)) = 4,

Sbe* = 4¢,
. 4 485
T 5e4 1T Tped

Torpa ¢pyHkuMsa ['puHa UMeeT BUL:
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Puc. 1 I'padux dysxusH G(t, &)

PelieHue KpaeBoi 3afa4yu BeIpaxKaeTcs GopMysioHn

2(t) = [ G(t,O)f (§)dE.

f_

z(t)— = se 1:d§+fs4E e* - (4t —5) dE =

1

— e4t-tfe‘4f(4f—5)df+e4' - (4t—5)fe‘4fc' d§ =

t

=e¥-t-e”M-(t—1) +e*-(4t—5)- 1 e -
16 4 16

te*t 5Se*t 5

+—.
+4 16 16
Bo3BpamjaeMcs K 3aMeHe IIepeMEHHOU:

K. B. Baruna 2015-04-15



Hayuno-uccnemoBaTenbckas OesiTEIbHOCTE IIefarorosB u ctyneHTos, 2015, Ne2 (35).

te*t GHett §

y()=z() +t= 4 " 16 +ﬁ+t.
Takkak x = ef. Tot = Inx:
In(x)-x* 5x* 5
y(x) = 2 BT +E+ln(x)./
.

by

Puc. 2 I'padux QyHKUIHH y(X)

l Yo 4
Omeem: X 3 % + In(x).
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