Jlexumu /[up. ypaBrennust Yuuos A.E., Vumos E.A. Tema 11 2024/25r

NccnenoBanme 3aBUCUMOCTH peIlIeHUS
3a/1adn Koinmm or mapamMeTpoB

B peaspHBIX TPUIOKEHUSAX MMOCTAHOBKA 3ajadn Kormmm MoxeT 3aBu-
CeTh OT HEKOTOPBIX MAapaMeTPOB, 3HAYEHUST KOTOPBIX a Priori M3BECTHHI,
HO C HEKOTOpPOii, BOOOIIE TOBOPsI, HEHYJIEBO MOTPEITHOCTHIO. B aToM city-
yae BaXXHO yOeIuThbCsl B TOM, YTO MaJible BapHalluy 3HAYEHUIl rmapamer-
POB IIPUBO/ISIT K MAaJIbIM BapualisM pernenus. /JJaHHoe CBORCTBO IIPUHSTO
Ha3BIBATH KOPPEKMHOCTMbI0 TocTaHOBKY 3aadn Kommu. Haiinem ycnoBus,
rapaHTHUPYIOIIe HAJMINE JAHHOTO CBOMCTBA.

[TokazkeM, 9TO CIPABEJIUBEI CJIE Y IONINE TEOPEMBI O TJIAIKOCTH, HEIIpe-
pBIBHO#T 3aBucuMOCTH U AuddepeHupyemMocTn perennit 3agaqu Kot mo
mapamMerpaM. Bo-TlepBbIX, IMEET MECTO

—

Teopema ITycre BekTOp-dbyHKumMsa f(x,y) HenpepbIBHO Iud-

4.5.1 depennupyema B G 110 BCEM CBOUM E€PEMEHHBIM [0
(0 rman- mnopsaka N > 1. Torga goboe pellleHuME CHUCTEMBI
KOCTH!) nuddepenuanbabix ypasaenuii suga §’ = f(x,7)

VMeeT HellpePbIBHbIE MPOU3BOAHBIE nopsaaka N + 1.
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IoxkazaTenbCTBO

IIpu N = 1 Teopema BepHa B cuity TeopeMbl Kormu. [Ipumenum
K paccMaTpuBaeMoil cucreMe teopemy o nuddepeHImpyeMoCTr
cioxuoit dyukmuu. [Tomyamm

. of dy;

of
S Y
Y _3x+

i=1
To ecth cymecTByeT HempepbIBHAST BTOPAsk ITPOU3BOHASL OT .

IIycts Tenepr N = 2. CHOBa NIpUMEHWB K IIOCJEIHEMY pa-
BEHCTBY TeopeMy O JuddepeHIupyeMOCTH CI0XKHON (DYHKIINH,
MIPUJIEM K 3aKJIIOYEHUIO O CYIIIECTBOBAHUY HEIIPEPHIBHON IPOU3-
BOJIHOM TPETHEro TOPSJIKA U T.JI.

Teopema gmokaszaHza.

Taxum o6pa3om, UeM BBIIIE CTEIeHb [VIAJKOCTH IPABBIX YacTeNl NCXOJI-
HOII CUCTEMBbI, TeM BBbIIIIEe CTelleHb IVIaJIKOCTH €€ DeIleHUi.
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Hamee, OymeT cipaBeinBa

Teopema
4.5.2
(0 me-
IIpephIB -
HOCTH)

Ilycth p — ckaagapHbIii mapameTrp. Torma ecau pyHK-

—

Y 3f($,37,p)

uuu f(z,4y,p) n —n Vi = [1,n] HenpepbIBHBLI B
i

o6sactu G IO COBOKYITHOCTH BCEX CBOMX apryMeH-
TOB, TO §*(x,p) — pemenune 3anaun Komm:

—

= f(‘ra g7p)a g(xo) = ?j(]

—/

npu ||zg 7o pol|t € G menpepueno mo coBokymHOCTH
nepemMeHHbIX {Z,p} B HEKOTOPOM IIPSIMOYTOJIBHUKE

|z — x0| <9, }
II =
{ |p7p0|§5p
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IoxkazaTenbCTBO

PaccmarpuBaemyio 3azmaay Komum MoxKHO 3ammcarsh B CIIEIyIO-
ImeM OIepaTOPHOM BHJIIE

gj:%gj, rue :I;gj’zgo-&-/f(%@p)du-

Zo

Corutacuo Teopemam 4.2.1 (npunyun corcumatowus onepamopos)
u 4.3.1 (Kowwu) 910 ypaBHeHHE UMeET B HEKOTOPOH 3aMKHY-
TOI, OrpaHMYEHHON OKPECTHOCTH §jy B 0AHAXOBOM IIPOCTPAHCTBE
HeIpePBIBHO i depeHnupyeMbix (PYHKINNA €JINHCTBEHHOE pe-
IIIeHue. N
TTokazkem Temeps, 9TO B CUILY C2KMMaeMocTu oneparopa P pere-
nue 3aga4dn Ko saBisercs HenpepblBHOI dyHKIHEH p. Boibe-
pem 7 > 0 u §, Tak, Kak 3T0 OBLIO CIEJIAHO TIPH JI0KA3ATEIHCTBE
reopembl 4.3.1. B aTom ciryvae koaddunuent cxxarust oneparo-
pa ® 6yzer paseH g,. Ilo caemcrsuto 4.3.1 Uz ycjioBust TeOpeMbl
BeITeKaeT, yro 1 L > 0 Ttakoe, 9410 ¢, = 0§, L.

W3 Teopembr 4.2.1 ciemyer, 9TO PEKYPPEHTHO-OIPEIETICHHAS
BEKTOP-(QYHKIIMOHAJIbHAS [TOCJIEI0OBATEIHHOCTD C HEIIPEPHIBHBI-
MU YJI€EHAMHU

x

Yy (2, p) = Ho + / f(u, ﬁ(k_1>(u,p),p> du ,

Zo
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X
ell,

o) =i, |
cxomures K §*(x, p), npudem (Kak cieayer u3 reopeMbr 4.2.1):

() (@,p) —§*(z,p)) < (¢)*r, TIe ¢ =06,L<1.

Torma mo mpusnaky Beitepmirpacca nMeer MECTO paBHOMEPHAST
10 P CXOJIMMOCTb:

ell,

- N x

U W3 HENPepLIBHOCTH II0 HapaMeTpy P BeKTop-(pyHKIMi
Y (z,p) Yk =0,1,2,... ciexyer HempepwIBHOCTD 5 * (2, p).

Teopema gmokaszaHza.
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Cremyromasi TeopeMa yCTaHABIUBAET yCI0BUs UG DEPEHITIPYEMOCTH
pemrenus 3agaqu Korn.

Teopema ITIycts B obnactu G mpocrpaHcTBa {z,¥,p} BEKTOp-

4.5.3 dbyHkM" f(x,g, p) HMMeeT HeNpPEPbIBHbIE YaCTHBIE

(0 nud- MMPOU3BOJIHbIE TI0 BCEM CBOMM apryMeHTaMm Ji0 Io-

bepennu- pagka N > 1 BKJIOYUTEJIBHO.

pyeMocTz) Torma pemienue 3amauu Komm 7*(z,p) umeer nenpe-
PHIBHBLE YACTHBIE NPOU3BOJHLIE TIO BCEM CBOUM apry-
MeHTam g0 nopsiaka N. IIpm sTom 4yacTtHas mpo-

aﬂ*

N3BOJHAA T ABJIdEeTCdA peleHueM 3aJdavdun Kormmn

JJId ypaBHeH]I/)ISI 6 6aPUAYUAT O NApamempy p :

Z of oy: | of
dx Gp ayk Op 8p
oy* .
C HaYaJIbHBIM YCJIOBUEM “op =0.
T=x(

IokazaTenbCcTBO

IIpoBenem mokaszareabcTBO st ciaydas n = 1. CoryiacHO Teo-
peme 4.5.1 dbyHKIHOHANBHAA MOCIEIOBATEILHOCTD {Y (k) (T, p) }
nmpu N =1:
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xr
Y (7, p) = Yo + /f(u,ywl)(u,p),p) du , k=1,23,...,
o
(4.5.1)
CXOJIUTCsI PABHOMEPHO Ha P € [p — po,p + po] X y*(z,p) — pe-
mennio 3agauu Komm. Ilpu ycaoBHE JOCTATOYHOMN INIQIKOCTH
dbyuxuun yo(z,p) U B cuIy CBOHCTE ONpPE/IEJIEHHOIO UHTErPa-
Ja ¢ IepeMeHHBIM BepXHHM IIPeIeIoM KazKIblif ee WieH ecTb

HeNpepwIBHO quddepeHnupyeMast 1o p QyHKIIHAA.

Ucnons3yst Teopemy JleitbHUIA, MOCTPOMM HOBYIO (DYHKIIAO-
9y (+,)
op

HAJIbHYTO II0CJIE/[0BATEIbHOCTD W (k) (x,p) = , 3aJlaH-

HYIO PEKKYPEHTHBIM COOTHOIICHUEM

[ (o 0
wy (2, p) = / (azw(kl) + c')]i) du , (4.5.2)

Zo

rie JacTHble IPOM3BOAHBIE OT f II0 Y U P BLIYUCICHLI B TOYKE
| yg—1)(u,p) p||*. Vmx xe B oneparopuoii dbopme

wiy = Ywge_yy , k=1,2,3,..., (4.5.3)

rie jgeficrBue oneparopa ¥ 3asaercs dopMyJIoit

- rlof of
Ww:/(@yw—'_%) du .

Zo

B cuny ycmoBuit oka3biBaeMoit Te€OpEeMbl MOJIYJ/Ib TTOIBIHTEr-
pasbuoil dbyukiun B (4.5.2) orpanuden csepxy uucaom M > 0
Ha KaXKJOM 3aMKHYTOM, OMDAHMYEHHOM MOAMHOXKeCTBe B (.
Kpome Toro, uz ciencrsus 4.3.1 BbITEKaeT, 9TO 9Ta MOIBIHTET-
pasbHas QYHKIHS YAOBIETBOPSAET YCIOBHUIO Jlummuna ¢ HeKo-
Topoit koucrauToit L > 0. Torma, mpoBeis paccyKIeHIs aHAJIO-
IUYHBIE JI0KAa3aTeJbCTBY TeopeMbl 4.3.1, 3akiouaeM, 4To ore-
paTop ¥ ecTh C:KUMAIONUN B HEKOTOPOM TIHJIUHIIDE
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a.={[s-m=r lce,

ly —yol <7
riue

r

6 = VL n ko3 durment cxkarud 0. L =g, < 1,

npuIeM <w(k) —w* > < (g)kr VE=1,2,3,...

U3 nocsiennero nepasercrsa (110 npusnaky Beiiepinrpacca) ciie-
JlyeT DaBHOMEpHasl CXOIMMOCTb mocJenosareabaoctu (4.5.3),
9TO, B CBOKO OYEpEllb, WCXOIs W3 CBOWCTB PaBHOMEPHO CXO-
JAMUXCsT (DYHKITMOHAJBHBIX TOCJIEI0OBATEILHOCTEH, TO3BOJISIET
BAKJIIOYUTD, 9T0 y* (z,p) aBisiercs HenpepblBHO auddepenim-
pyemoit pyHKIHEH OT p 1 HEMOIBUZKHON TOYKOIA U5 @T . Takum
obpaszom, OyIIeT CIpaBeJInBO COOTHOIIEHUE

dy*(z,p) /fb‘ay*(u,p)+3J‘ du
op dy  Op op ’

Zo

nporuddepeHImpoBas 1o £ 00e YacTH KOTOPOro, IOy YUM IIpU
oy*

Tp =0:

T=X0
d oy* B af 8y*+ af
de Op Oy Op dp
[ToBTOpPsist MHAYKTUBHO TIPUBEJIEHHBIE BBIIE PACCYKIEHUS JIJIsT

60 IbIUX 3HaYeHuit N, IPUXOAUM K 3aKJIIOUEHUIO O CIIPABe]l-
JINBOCTHU yTBEPXKIECHUS TEOPEMBI.

TeopeMa AOKa3aHa.

OTMeTHM, 9TO JIOKA3ATEIBCTBO TeopeMbl 4.5.3 oueBUHBIM 00pa3oM 0600-
MAeTCs Ha cJiydan n > 1 ¥ BEKTOPHOTO mapamerpa p.
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Haxkomner, Tak»ke OyaeT BepHOit

Teopema Ecau BekTop-dbyHKuus f nmeer B obiaactu G Henpe-

4.5.4

PBIBHBIE YaCTHBIE MIPOU3BO/IHBIE IO BCEM CBOUM ap-
rymeHTaMm, To pemrenune 3agaun Komm §*(z,xo, 3o)
(kak dyHKUIMS HAYAIBHBIX YyCJIOBUi) Oyaer nenpe-
puero duddeperuyupyemo B HEKOTOPO OKPECTHOCTH I
o apryMeHTaM I, T, §o-

IokazaTenbCTBO

CrenaeM 3aMeHy IIEPEMEHHBIX: U = T — Lo, 2 = i — YJo. lorma
HCXOonHasA 3aada Kormrm:

—

g = fla,9) . g(zo) = o (4.5.4)
IpuMeT BHUI .
Z' = flu+z0,Z+G0), 2(0) =35
nJjaim
Z' = g(u, 2,20, 0) , Z(0) =3. (4.5.5)

Takum o6pazom, B popMyauposke 3ajgaqu (4.5.5) ucxonnbie Ha-
JaJIbHBIE JIAHHBIE X(, %o IPEBPATUINCH B HapaMeTpbl MpaBoi
qactu nuddepeHmaitbHOr0 ypaBHeHNs, a HOBbIE HAYaJbHBIE
YCJIOBHS CTaJI HE3aBUCUMBIMHU OT IIapaMeTpOB.

B cuy ycsoBuit joka3eiBaeMoil TeopeMbl, Jist 3aa4au (4.5.5)
OKa3BIBAIOTCS CIPABEJIMBLIMA yTBEpKJICHHA TeopeM 4.5.2 u
4.5.3 o HenpepbIBHOIT 3aBuCcHMOCTH U MM HEPEHITNPYEMOCTH Pe-
mrenns 3agaun Komm mo mapamerpaM. A M3 paBHOCHIBHOCTH
samaa (4.5.5) u (4.5.4) caemyer, 9T0 ITH yCI0BUSA OYAyT CIpa-
BEJIMBBI U JIJIs1 UCXO/HOM 3a1aqn (4.5.4).

TeopeMa AOOKa3aHa.

9
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3amava Kommu nias ypaBHEHUIA,
He pa3pelleHHbIX OTHOCUTEJIbHO
IPOU3BOHOM’

B § 1.5 6putm 06Cy 2K IeHBI METOABI HAXO0XK IeHUs OOIIEro PemneHns ypas-
HEHUIT IePBOroO MOPSIJIKA, He PA3PENeHHbBIX OTHOCUTETHLHO TPOU3BOIHOM, TO

€CThb ypaBHEHUN BUIa
F(z,y,y')=0. (4.6.1)

Kak u panbIrie, Mbl OyJieM MpeaoJaraTb, 9TO CKaJspPHbIE (DYyHKIUU

F(z,y,d) n g PETIECTBEHEL M HENPEPIBHKL B HEKOTOpOii HemycToi 06-
gactu G C E3.

Bagaueit Komn nyst ypasrenus (4.6.1), cormacHo onpenenennto 1.5.2,
Ha3bIBAETCs 3a/1a9a [OMCKa y* () — gacTHOro penenust ypasHenust (4.6.1),
YJIOBJIETBOPSIIOIIETO YCJIOBUSIM

y*/(xo) =1%o,
y* (z0) = do, (4.6.2)
riae F({L‘(), Yo, do) =0.

10
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YenoBust oHO3HAYHON paspermmmoct 3agadn Komm (4.6.1) - (4.6.2)
Jlaer

Teopema  Ilycrs byukuum F(z, y, d) n g HeTPePBIBHEI B 06-
4.6.1 OF
gactu G u MycTh — # 0, Torma maiigercs
od
(%o, yo, do)

d > 0 Takoe, uro pelreHne 3ama4uu Komm (4.6.1)—
(4.6.2) cymecTByeT M €IMHCTBEHHO Ha WHTEpPBaJje

(.TO — 0, xg + (5)

,Z[oxas aTeJIbCTBO

CorytacHO M3BECTHOM U3 Kypca MATEMATHIECKOIO AHAJIA34 Meo-
peme o neasnol gynryuu ypasaerne F(x, y, d) = 0 paspernmo
OTHOCHUTEIBbHO d B popMe e IMHCTBEHHOI 1 HelpepbiBHO qudde-
PeHIpYeMoil B HeKOTOPOit OKPeCTHOCTH TOUKH || 2o Yo || T dynk-
wmn d = f(z,y).

9ro ozHadaer, 4ro 3agada Komm (4.6.1) - (4.6.2) paBHOCHIBHA
3a 1ade Komm Buia

y'(z) = flz,y),
rae y(xo) =%, (4'6'3)

CyIIeCTBOBAHUE U €JUHCTBEHHOCTDb PEIIeHUsi KOTOPOil ObLIN J10-
Ka3aHbl B Teopeme 4.3.1.

Teopema mokaszaHza.

11
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Paccmorpum Temeps caydait, Korga ycsioBust TeopeMbl 4.6.1 He BBITIOJI-

HSIOTCSL.
Onpezenenue T T 601 o
[IpelieeHy ouka || zoyo ||* Ha3BIBaeTCH Heocobol, ecim cymiec
4.6.1 TBYET €e OKPECTHOCTH TaKasl, 9TO Yepe3 3Ty TOUKY B

JIAHHOM OKPECTHOCTH MPOXOJUT WHTErpasibHasl KPH-
Bas 33a49u (4.6.3) ¥ IPUTOM TOJILKO OJHA.

Unaue Touka || 7 yo || T nasbsaerca ocoboti.

Perrenne 3amaun Konm (4.6.1)—(4.6.2), Bce Toukn
KOTOPOTO 0COOBbIe, HA3BIBAETCS 0COObIM PEUEHUEM.

leomerpudeckn JaHHOE OIpeeIeHre MOXKET OBITh HHTEPIPETUPOBAHO
TaK: B KaXKJOW TOYKE WHTErPaJbHON KPUBOU OCOOOTO pEIleHUs ee Kaca-
eTCsl MHTerpaJjibHasi KpUBas IPyroro penienus ypasuenus (4.6.1), To ecrb,
pellleHnst He COBITAIAIOINIETO C OCOOBIM B HEKOTOPOI OKPECTHOCTU TOYUKM Ka-
caHusl. AHAJINTUYECKH JIJIsi CYIECTBOBAHUST OCOOBIX PEIIeHU HEOOXOIIMO
HapyIeHue ycjaoBuii Teopembr 4.6.1, KoTOpoe MOXKeT OBITH CHOPMYIUPO-
BaHO B BHUJI€ CUCTEMbl YDaBHEHUI

F(z,y,d) =0,
oF (4.6.4)
%(% y,d) =0.

Eciu u3 a1oit crucreMbl HCKIIOYNTSD d, TO TIepeMeHHbIe & 1 Y Oy/1yT, BooOIe
rOBODsI, CBSI3aHBI HEKOTOPBIM cooTHOIeHneM suia D(z,y) = 0.

12
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Onpegnenenue MHOKeCTBO TOUYeK, KOOPAUHATLI KOTOPBIX yIOBJIET-
4.6.2 BopstioT ypasHeHnto D(z,y) = 0, HasbBaercs duc-
Kpumunarmmol kpusoti ypasaerns (4.6.1).

N3 ckazamHOrO Cj€yeT, YTO WHTErpaJibHas KPUBas OCODOTO pere-
HUs 0bsi3aHa OBITH JUCKPUMUHAHTHON Kpupoit. ObparHoe, BooOIIE TOBO-
psi, HEBEPHO, HO TE€M He MeHee MCKATh OCOObIe PEIleHUsl CJIeyeT CPelu
JUCKPUMUHAHTHBIX KPUBBIX. [IpomumrocTpupyemM 31oT (hakrT CJIe Iy FoIuMu
3aadaMu.
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3amaya
4.6.1

Pemenune

Pemenue
IIOJIy4YeHO .

Haiitu nuckpruMuHaHTHBIE KPUBBIE U OCOOBIE PEIIEHUs YPaB-

HeHUii.

1°. y'? = y. Pemus cucremy (4.6.4) {

2°.

?—y=0,
2d =0
JIYIUM JUCKPUMUHAHTHYIO KpuBylo Buja y = 0. 910
— O4YeBU/JHO penieHue.

HpI/I 9TOM UCXO/JHOE YypaBHCHHE TaKXKe MMEET pellre-
2

I10-

x
HUS BUJIQ Y = 5 + C'| . Herpya#o ybenurbest, 4To

y = 0 — ocoboe perrenne (cMm. puc.l).

> —-z=0,
2d=0

XOJIUM, YTO JUCKPHUMHUHaHTHad KpUBad €CTb T = 0.

y'2 = z. U3 cucremsr (4.6.4) { Ha-

Jlannoe ypaBHEHIE UMEET PEIIeHUs Y = j:g:c\/f +C,
OJIHAKO JIMCKPUMMHAHTHas KpubBasg r = 0 — He pe-
IIIeHNe ypPaBHEHMsI, & TEOMETPHIECKOE MECTO MOUeK
6036pama ero MHTerpaidbHbix Kpubbix. (Cm. puc.2.)

3°. y* —4y3(1 —y) = 0. Cucrema (4.6.4) B sTOM CaIyuae

TaKOBa:

d2_4y3(1_y)20a
2d=0.

3HAaYWUT, JUCKPUMAHAHTHAS KPUBAs 3aJIa€TCH yPaB-

mermem 3°(1 — y) = 0 W COCTOMT W3 JBYX BeTBeil:

y=0wuy = 1. Jlerko BujieTh, 9T0 06€ OHM SABJISIOTCS

PelleHUsIMH.

IIpoBepbTe CaMOCTOATENHHO, YTO UCXOIHOE ypaBHEe-
1

1+ (x—C)2"

3ameTnM, 9TO NMpU STOM Ha Yy = 1| €JIMHCTBEHHOCTH

Hapymaercs, a Ha y = (0 He Hapymaercsa. 3HAYMT,

y = 0 — Heocoboe perreHne.

Hakonen, nockonabky y = 1 ecThb KacaTejabHas K

HEJIMHEHHBIM MHTErPAJLHBIM KPUBBIM, JI€IaeM 3a-

KJto4enue, 4to y = 1 — ocoboe perenue. (Cm. puc.3.)

HHE TaK2Ke UMeeT PpEHICHUs Yy —

14
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B obiem ciaydae miist BbiesieHust ocoboro pemenus ypasaennst (4.6.1)
cieryer

1° maiitu obmee pemienue ypasuenus (4.6.1) ;

2° HafiTh JUCKPUMUHAHTHBIE KpuBble ypasHenus (4.6.1), koropbie
SABJISAIOTCS YACTHBIMU PEIIEHUSIMHI 3TOrO yPABHEHUH ;

3° IPOBEPUTH BBIIIOJIHEHHE OIPEJIEIEHAsST 0COBOTO PETIeHUs] JJIsl JIAC-
KPUMUHAHTHBIX KDHBBIX, SIBJSIONMXCS YACTHBIMU DEIeHUsIMU
ypasaerust (4.6.1).

Boitee KoHKpeTHO, II0C/Ie10BATEILHOCTD MIAr0B MCCICOBAHUS B 1. 3°
cnenytomas. Ilyers y(z,C) Va € [a,b] ecTh omHOMapaMeTpuIecKoe MHO-
JKECTBO YaCTHBIX pemennii ypasraenus (4.6.1), a y () — wacTHoe permenne
3TOro ypaBHeHHe, KOTOpPOe HOI03PeBaeTcs B TOM, 9TO OHO ocoboe. Pemenue
yT(z) 6ymer ocobebim, eci Vx € [a,b] y nepeonpedeaernoti cucTeMpl

y(x, C) = y+($) )
dy(z,C)  dy*(z) (4.6.5)
or B dz

Hafiiercst xorst 661 oyiHO pemenne C = C(x).

15
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[IponmmiocTpupyeM TpUMEHEHHE ONMUCAHHOW CXEeMbI I KOHKPETHOMN
3a7a4qu. MeTo bl TIONCKa YaCTHBIX PEIIeHn ypaBHEHNH, He PAa3pENIeHHbIX
OTHOCHUTEILHO IIPOU3BO/IHOM, HAMU paccMaTpUBaJIUCh B § 1.5; 371eCh 2Ke MbI
BOCIIOJIb3yeMCs (B YIIPOIIEHHOM BapUAHTE) PAHee [OJIyYeHHBIM PEIICHueM
3astaun 1.5.1.

Puc. 1. Nnrerpansuble kpusble 3agadn 4.6.1 (1°)

3azmaga Haiitu ocobbie pemenusi ypaBHEHUS
4.6.2

/ /

’ y.y

Pemenue 1°. Obiee perieHre JAHHOIO ypaBHEHMs HaileM MEeTO/IOM

BBezieHus napamerpa (cm § 1.5, 3agaga 1.5.1) :

c C
y(x,C):Cx—§1n§ vC >0,

y(z) = et
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Puc. 2. Nnrerpanbuble Kpusble 3aga4uu 4.6.1 (2°)

¥

1 y(x)=1

//

»(x)=0 -1 0 1 x

Puc. 3. Unrerpanbubie kpusbie 3agaqan 4.6.1 (3°)
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Pemenune
IIOJIyYEeHO .

2°. Cocrasum cucremy (4.6.4) [yist onpejesieHns BUJQ JIMHAN
D(z,y) = 0 — INCKPUMUHAHTHON KPUBOIi:

d d
xd—y—ilnizo,
1

—=In—-—-=0.
T 2112 5 0

Ee pemenmem 6yneTr dbynkmus y = e2*~! | koTopas, 0IeBHI-

HO, €CTh JaCTHOE PEIeHne NCXOTHOrO ypaBHeHust. Takum 06-
pasom,

c. C
y(l’,C) = CI’ — 511’1 5,
y+(£) — eZz—l .
3°. Hakomer, /iyisi IPOBEPKH BBITIOJTHEHHS OIIPE/IESIEHUS OCO-
6oro pemienus, cocraBuM cucremy (4.6.5):

c. C
Cx — ElnEZ el

C = 2e2*—1,

Omna coBmectra VC > 0, mpudeM ee pelleHrne ecTb OyHKITHST
C(x) = 2¢**~1 . D10 1 oznauaer, uto y*(r) = e**~1 — oco-
60e peleHne UCXOTHOrO YpaBHeHNs. B, COOTBETCTBYIOMNX

MHTErpaJIbHBIX KPUBBIX IIOKa3aH Ha puc.4.
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Puc. 4. Unrerpanbubie Kpusble 3aga49u 4.6.2



