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3agaua Ko u ee cBolicTBAa

CYIMECTBOBAHHE 11 ETHMHCTBEHHOCTE PEINEHIA 3ATAYH KOIIH.

HocTaTouHOS YCIOBHE CYINeCTBOBAHHA H eJHHCTEEHHOCTH 3aJa9H Kommu ama YpaBHeHHA

HMeeT cI2IVIOIVIC QOopMyIHPOBKY.

IIycTe B obmacTH G VpaBHeHHe (DVHKITHA f H ee UAcTHBIE IPOH3BOIHEIE IIO
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mepeMeHHBIM .0 ) HENPEPLIGHBI H TOYKA
R ' (n=1yy - -
{_\,:_ Vo ¥o'see o Vo teintG. Toraa [IPH HAYATBHBIX VCIOBHAX
feniiss T W % a1 A1y py _ o, (D
yx)=y,, ¥Yyx)=»'". ... ) ()=,

VpaBHeHHe l:*) JI0KATIBHO HMeeT edHHCTECHHOS pelleHHe.
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PaccMOTpHM ypaBHeHHe }'=x” + )’ . [IpeIIoqoKHM, UTO HHTErpaTbHble KPHBbIE ABYX HacT-
HBIX pelleHHH 3TOr0 YpaBHeHHS NPOXOIAT Yepe3 oJHY H TV Ke TOUKY {X,:V,}. Torza, B cumy
oaHO3HauHOCTH QvHKIHH £, ', (x,) = ', (¥,) H 3TH KPHBBIE IepecekaThed He MOTyT. OHH TakKe
He MOIYT H KACAThCA APYT APYra, MOCKOIBKY B 3TOM CIVUae PelleHHd 3aJadH KOIMH JOIKHEI
COBNIAZATH B HEKOTOPOH OKPeCTHOCTH TOUKH {X,.V,} -

TIyCTh 14714 YpaBHeHHE }''= Y° + }° UacTHEI® pelleHHd 3a1aud Komi Kak ¢ HAYAThHBIMH YeI10-
BHAMH Y(X,) =Y, H y'(x,) =a,, TakK H ¢ y(x;) =¥, B }'(X,) = d, CYIIecTBYIOT H eIHHCTBEHHBI.
IIpu a, # @, 3TH PEINeHUd Pa3THYHEL A IPH 4, = d, OHH COBNATANT. [103TOMY paznuyxbIe JacT-
Hble pPellleHHd YPABHEHHA MOTYT IIepeceKaThed, HO He MOTYT KAcaTbed JIPYT OpPYTa.

AHATOTHYHO MOXKHO IOKA3aTh, YTO Pa3IHYHEI® HACTHBIE pellleHHd VpaBHeHHA }'''=x" + )’
MOTVT KacaTbeA IpVT APVTa.
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Ipojgorxenne pemeHnd 3aga4und Komm.

Zama4ga 01 [owasaTe, UTO pelleHHe 3adadd KolmH

IPOIOIASHO Ha OTYHHTepBal [1,+ ).

y'=x-—y?,

YMHOB E.A.

(1) =0

MOMEET OBITE
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Horazameiscingo.

& O
[Mockomeky f(x,y)=x—)y H H—f
cy

= —2y HelpepheIBHBI Ha Beefl IIOCKOCTH, TO OHH OVIVT He-

MpepsIBHEL U B 06macTH D { v° <x v >0} 3HAYHT, B MaToil OKPECTHOCTH TH0DOH TOYKH 3TOMH
00TacTH 3agada KomH OyaeT HMeTb pellleHHe.

B obomacte D y'2 0. To ecTh y(X) — pelmeHHe HcXOJHOH 3aJaun KolnH, HeyoObIBaromad (PVHK-
nud. Torga u3 HavadeHOro veaoBHA V(1) = 0 caegyer, 9To NpoJoIAeHHe 3TOTO pPeIleHHA MOKET

OBITh THOO IPOIOTAEHO HA MOMVHHTEPBAT [1.+ ) . MO0 JOCTHraeT rPAHHIEl X = }~ B HEKOTO-
pofi TouKe X, >>1. H3 KOTOPOH IPOJOTKEHHE PeIIEHHA He BO3MOMKHO.
I[ToxaxenM, 9TO BTOpPOH CcAyHUaH He OyIeT HMeTh MecTa. [[efiCTBHTeIBHO, B THOO0H ToUKe X, >1

il
MBI HMeeM, UTo V(x;)=./X; H }'(x;) =0, U M03TOMYy H3 Hee BO3IMOKHO NPOJOTKEHHE «BO

BHYTPE» D).

Cr1enoBaTenbHO, pelleHHe HCXOJHOH 3am1aun Kol MokeT OBITh NPOIOIKEeHO HA IOTVHHTEPBA
[1.+x).
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3aBHCHMOCTE PeLIeHHA 3aTa"1H Ko ot nmapaMeTpobB

PaccmoTpaM 3amauy Komn BHoa: 11 ypaBHeHHS

i = f(x,y,A) (3amaua 4)
dax

IpH HEKOTOpoM A =/, HafiTH yacTHoe peleHHe V (X, A) . VIOBIETBOPSIOLIEe VCIOBHIO

¥ (x5, A) = a(A).

Ecan dvERmME f H g HempepsiBHO IuddepeHIHpPYeMEI II0 BCeM CBOHM apryMeHTaM, TO
pemerue 1 (x,A) 3azamu Kommu (4) HMeeT HempepHIBHVI NMPOH3BOIHVIO MO MapaMeTpy A .
-

)
I[Tpu 3ToM pyHEIHT U(X) = (f_ VIOBTIeTBOPAeT YPABHeHHIO (HA3BIBAeMBIM HHOTIA VPASHEHUEM
A

& EAPUAIAX)
ﬁzi,”_f_f (3anaua B)
dr oy A

da -

H VCIOBHIO U(X,) =—— . 3HAUSeHHA YACTHBIX MPOH3BOIHEIX B 3TOM YVpaBHeHHH OepyIcH NpH
A

A=A, B y=y (x,4,).
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Javeyanua:

1)

Kak HaxoIuTb pemeHne 3agaud Kommu y (x.4,) — BooOme roBops,

HeTIOHATHO., HO MBI IC_J'_‘_.":[EM Opedroaarare, YTO OHO H3BECTHO HIIH O4e-
BHIHO.

ITomesHele 9acTHEIE CIIVYaH 3a0aud B .

Ecmn f me 3aBucHT 0T A 1 a(A)= A, To 3agaga B ympomaercs H

IPHHHMAST BHI:
du &f
— =-——-u TpH ycI0BHH u(x,)=1.
dc oy

Ecai e & He 3aBHCHT OT A . TO BHI 3a1a9H B Takos:

du @ c
—= —f -u +—f IpH yeaoBHH u(x,)=0.
dx oy cA ’
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2anaya 02 IHagsagam Komm y'=y+)° +x7° y2)=4

- dy .
HafitH — mpH A =10.
dA

Pemenne.

B 1aHHOM clIydae o4eBHIHO, YTO HCXOJHAS 3alada Komm mueeT npH A =0 H x; =2 04eBHI-

HOe pemerHe y (x,.4)=0.

. du )
YpapHeHHe B BAPHAHAX OYIeT HMETh BHI P =(1+2y+3xy )u .

it
di

a3agaua B mockoneky v (20)=0, =i IpH yoIoBHH u(2)=1.
ki

Pemenne nociaenHed JaeT u(x)=e .
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Sanaua 02 g zagaun Koms
V=y+Ax*+y)  w0)=0

dy .
HaliTH — npu A =4, =0.
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Pemenne.
L&) . af ' i e

B maHHOM cavdae —=1+24y uw ——=x"+)°. I[lo3ToMy ypaBHEHHe B BapHALIHAX OVIET
cy oA

du : e dy”

—=(1+2Hu+x"+y", TEEU=—"—"o7 (1)

dx dA

Pemenne 3azaus Kommn 114 HexoqHOro ypaBHeHHS IpH A = 0 oueBHIHO
y*=Ce mpu C=0 ectb y*(x)=0.

du )
[MonctaengeM 370 B (1) 1 momydaem 3agagy Komm, o =U+x" u(0)y =0, (2
x
. av”
pelIeHAe KOTOPOH €CTh HCKOMAA MIPOH3BOIHAL Uf = d'_
A

PemaeM MOTYVYEHHVEO 33027y Ko, HAX0OHM H3 00IIETo pelleHns HeOTHOPOIHOTO YPABHEHHA
(2) u(x)=Ce* —x~—2x—-2 , yronpu u(0) =0, 10mKHO OBTE C =2.
d -

V - -
—(x}=2e" —x" -2x-2 .
A

d

3uaunT. mpH A =0 u(x) =
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Zapaya (04 1) IloxasaTe, 4o mpaMad ) =1 ecTh IMCKPHMHHAHTHOE MHOMECTBO 14
YpaBHEeHHA L‘I"l—l:_‘|'+].]_‘|"—j'=0 . Ho dyHKIHE V(X) =1 He ABIfeTcH pellleHHeM
3TOTO YpaBHeHHA.

2) Joka3aTe, 49TO 4Uepe3 KamIVH TOUKY IpaMoil y =1 IpoxXoddT poBHO IBe
PAa3THYHBIe HHTSTPATBHBIE KPHBBIS 3TOT0 YVPAaBHeHHA.
3) Haiitu ¢yEKOHIO y (X) - pemreHHe KpaeBoil 3aJaul A4 JaHHOTO YpPaBHEHHA

[y (=0,
| ‘@) H NOCTPOHTE IPadHK 3TOr0 PelleHAS.
V IZ)l=8&
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PemmeHne:

1) IuCcKpHMHHAHTHOE MHOMKECTBO HA ILTOCKOCTH OXy 114 VpaBHeHHA
F(x,y.')=0 3amaetca (mo ompeJeleHHI0) Kak CHCTeMa VpaBHeHHH

(F(x,y.d) =0,
CeIVIONmero BUAA 4 OF (x.y.d)=0 B mameM cIydae 3Ta CHCTEMA OYIeT TakoH:
lea '
|d*-(y+Dd+y=0,
| 2d —y—1=0.
OTkyIa moTydaeM, HCKTOUAT d |
R e e
2 L2 ) 2
._]_ 2 —]_ 2
GEL” v Y _, o y-1
4 : 4 '

2) oymxug y(x) =1 OUEBHIHO He VIOBISTBOPHET HCXOOHOMY VYpPaBHEHHIO,
ITOCKOJBKY A4 Hee 1'=0.
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3) Oomiee pemeHHe HCXOJHOIO YPaBHeHHS MOKHO OBLTIO OBl , KOHeHUHO, HCKaTh
MeTOIOM BBeleHHA NapaMeTpa. OIHaKo, Ipolle 3aMeTHIb, YTO II0 TeopeMe
Buerta 310 ypaBHeHHe npencTaBHMo B BHZe ()y'-y)(y'-1)=0 . uTo Zaer 1aBa

¥(x) = Ce”,

[
ceMeHcTBa (YVHKIHH, SBIAOMIHXCA PeIISHHAME: | )
| ¥(x)=x+D.

BospmeMm Ha npamofl V=1 Touky, 414 KoTopoH X =X, . BEIOpaB KOHKpPeTHO
3HauveHud C'=e " W D=1-1Xx,, MBl DOTYYHM 719 HCXOZHOTO VpaBHEHHA IBe

PAa3IHYHBIE HHTETpaIbHbIe KPHBBIE, IPOXOIAIHS Uepe3 BRIOPAHHYI0 TOUKY.

12
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4) 3ameTHM. HaKOHell, IO IpH [JaHHOM BBIOOpe KOHCTAHT 3TH ITIaIKHe
HHTerpalbHBle KPHBBle He TOIBKO IIepeceKaroTcd, H KacarwTcd JPYT Ipyra B
Touke X,. [IefCTBHTEIbHO, 114 IepBOro pellleHHs

y'(x) = Ce* = P'(x,) =Ce™ =g ™e™ =1,
a 114 BToporo HMeeM V'(x)=1 VD.

3TO 03HAYAST. UTO, KPOMe ViKe HAflIeHHBIX. HCXOJHOS VPAaBHeHHe OVIST HMMeThb
. | g’ ™ IPH X = X,,
7x, TAKKe H COCTABHBIE PelleHHd BUOa: V(x) =-

|__ X+1-x, IOpHX<X,.

CpeIH STHX pelleHHH ecTh GVHKIHA ) (X) ., KOTOopas IpH Y, =1 Oyzmer

VIOBIeTBOPATH OJHOBpPeMeHHO yeaoBuaM 1V (0)=0u ¥ (2)=e, Te. gBmaThCA
pellledHeM KpaeBoi 3aJadH 1719 HCXOJHOIO YpaBHEeHHA.
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I'paduk pemIeHHs KpaeBoH 3aJa4H INoka3aH Ha PHCYHKe.

=03 0 0.5 1 L3 2 1.3



