Jlexyin 10 1

JOO3HAYEHHA PO3B’A3KY B CUCTEMAX 3 PO3PUBHMM KEPYBAHHAM.

1. Ilpuknao. JlunamiuHa cuctemMa 3 HeigeadbHUM pene. PosrisiHemMo — cuctemy
mudepeHIiabHUX PIBHSHD

dx

pra AX +by, +cy,,

yl = Signxl’ (1)
y, = Ssignx,,

ne A -nxnwmatpuns, b, C, X —N-BUMIpHI BEKTOpH, X, -Iieplla KOMIOHEHTa BekTopa X . Hexait
npu x, =0 BeIMYMHH Y, Ta y,, AKI MOJETIOIOTH POOOTYy pele MOXYTh NpHHMaTu IOBUIbHE
3Ha4yeHHs Bix 1 710 —1. BHacmigok HeileanbHOCTI CHUCTEMH BBAXKAETHCS, IO B I[bOMY BHUMAIKY
PIBHICTB Y, = ), BUKOHYETbCS HE B KO)KHHH MoMeHT 4acy. Toni cuctema (1) moxe OyTu 3ammcana
y BUIUISLAL A (epeHIiaIbHOTO BKITFOUSHHS

dx
e F(x),
7 € (x)
e
AX+(b+c)signx, }, x, #0
F(x)= { ( )9_ 1 hX | @
{ Ax+bu, +cu, 1ju;|<1,i=12,x, =0}, %, =0

Sxmo b # ke, k >0, To06TO BekTOpH b 1 ¢ HE € OJTHAKOBO HANPABICHUMH, TO
{ Ax+bu, +cu, 1|u|<1i=12}>{Ax+(b+c)u:|u <1}.

[Tpu 3acToCcyBaHHI HAMIPOCTIIIOTO OMYKJIOTO JJO03HAYCHHS MU OTPUMYEMO MHOKUHY
{Ax+(b+c)u:jul<1},

sKa € By)kua 3a MHOXKUHY (2) B Touni X, =0. HeoOXiHiCTh OXBaTUTH TaKi CUCTEMHU MPUBOAUTH 10

PO3IIITHYTOTO HYJKYE CrocoOy MOoOyIOBH TpaBOi YacTUHHM JU(EPEHLIATBHOTO BKIIOYEHHS, SKa
BU3HAUAE 10 03HAUCHHS PO3B’A3KY.
2. Jloosnauenns 3 kepysanusamu. Po3riasiHeMo cucteMy JudepeHIialbHUX PiBHIHb

dx
5= Ot Ou e (D), (3)

ne xeR" f—n-sumipHa HemepepBHa MO CYKYIHOCTI 3MiHHMX BeKTOp QyHKIisA. DyHKI
(cxamsipHi M BekTOpHi) U, (X,t) —€ po3pHBHUMH BiAMOBigHO Ha MHOXHUHAX M, ,i=1,r. MHOXHHU

M, MOXyYTbh MaTH CIJIbHI TOUKHU 1 HABITh CIiBIA/ATH.

VY 1poMy BUTNIQAKY TOHATTS PO3B’SA3KY CUCTeMH AUQepeHIliaTbHIX PiBHIHD (3) BU3HAYAETHCSA
3a IOMOMOT 010 AU(EPEHITIaTbHOTO BKIFOUECHHS

dx
Ee F(x,t), 4)

npaBa YacTHHA SKOTO OyIyeThCS HACTYIIHUM YHHOM. 3HaXOIAThCs 3aMKkHeHi MHOxuHH W (X,t)
MOJIMBMX 3HadeHb Gynkiii U;(X,t) B Touri (X,t). Ipu i# j ¢yHkuii U; i U; MoxyTh mpobiraTn
BianoBigHi MHOxkuHU W, 1 W, He3anexHo oJiHe BiJl OHOTO. SIK MPaBUIIO, sl yMOBA BUKOHYEThCH,
AKIO (GYHKUIT U; 1 U; ONMCYIOTh DI3HI HesalexkHi Onoku ¢i3nynoi cucremu. B Toukax
HerepepBHocTi  yHKIIT U, (X,t) muoxmHa W, (X,t) ={U,(X,t)}, TOOTO, CKINamaeTbcs 3 OIHOTO
enemenTa. Hexait (X,t) - Touka po3puBy dyHkumii U, (X,t) . Posrisiremo nBa BUMaaky.

a). MuoxuHa W,(X,t) MicTUTP BCi TOYKH, TpaHWYHI JUIS Oyab-sIKMX MOCIIIOBHOCTEH
V, eW,(X,,t). To6To, sxmo {V, } 36iraetscs, To limV, eW, (x,t).
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0). Muoxuna W, (x,t) MICTHTb BClI  TpaHWYHI  TOYKM  TIOCHIJOBHOCTI
V, eW,(x, .t ), limt, =t, limx, =x,k=12,....
k—+0 k—+0

SIk mpaBuiI0, BUMararoTh onykimicte MHOKHHU W, (X, t),i = 1,r. Skmo u; (x,t) — ckamsipHi
¢yHKwii, To BUMararoTh, o6 maoxxuna W, (x,t) Oyna Bigpizkom abo Toukor. Toji mpaBy yacTHHY
nudepeHIiabHOTO BKIIFOYCHHS (4) MOYKHA MMOJIaTH Y BUTJIISII

F(x,t)= f(x,t, W, (xt),...W.(x,t)). (5)
Tyr f(xt,W,(xt),...W,(Xx,t)) — mHOXHMHa 3Hauen» ¢ynkuii f(x,t,u,(Xt),.,u (X)), xomm
(X,t)— dikcosani, a u;(X,t) mpobiratots W, (X,t),i =1r. [TpaBy wactuHy nugepeHIiaIbHOTO
BKJIFOYCHHS (4) MOKHA TTOAATH TAKOX Y BUJISII
F(x,t)=cof (X,tW,(X,t),...W,(xt)). (6)
3a3Ha4yMMO, 10 HAWIPOCTIIIE OIyKJIE 10 O3HAYCHHS 1 ONYKJIE JOO3HAYCHHS € YaCTHHHUMH
BHITaJKaMH 003Ha4eHb (5), (6) BiamoBigHO.

3. Hoosnauenss memooom exsieaieHmno2o Kepysanns. Jl003HaUCHHS METOJOM CKBIBAJICHTHOT'O
KEepyBaHHS € YaCTHHHUM BHUIaakoM noo3HadeHb (5), (6). BoHO 3acTOCOBYETBCS O CHUCTEMHU

mudepenniansuux piBuanb (3), mze  f(xt,u(Xxt),.,u.(x,t)) — HenmepepBHa BeKTOp-(YHKILIs,
U, (x,t) - ckamspHi QyHKLIl, pO3PHBHI JIMIIE HA INAJKiH MOBEPXHI S,, IO OMUCYETHCS PIBHSIHHIM

@(x)=0,i=1,r. lomyckaeTbcs IEPETUH i CIIBIIaAaHHS TOBEPXOHB S, .
CyTh METOJly TIOJISITAE€ Y HACTYITHOMY: B TOYKaX, IO HAJIEKATh OJHIA YA OJHOYACHO KiTBKOM
HOBEPXHAM S,,S,,..., S, 1<m<r, 1 K110 po3B’sI30K HE MOXKe 31HTH Bipa3y 3 Takoi MOBEPXHI YU

3 nepeTHHy TaKUX ITOBCPXOHb, ITOKJIaat0Th
dx

E: fOGEUTT (OGE), U (XGE) U, (X L), U, (X)) (7
KepyBauust U (x,t),i=12,..,m Ha3uBarOThCs exeigaienmuumu. BOHH BU3HAYAIOTHCS Tak, 100

BekTop f B (12) OyB mOoTMYHHMM 10 MOBEpXOoHb S,,S,,..., S, 1 mo0 3HayeHHs QyHKHIi U, (X,t)

m
HaJIeKamW BIiAPI3Ky 3 KiHIAMH B Toukax U =u/(x,t), u =u; (x,t). Tyr u =u/(xt),
U, =u; (x,t) — rpannuni 3HadeHHs ¢yHkuii U, (X,t) 3 0box cropin moBepxHi S, i=12..,m.
Taxum yrHOM, QyHKIHT U (X,t),i =12,...,m BU3HAYAIOTHCS 3 CHCTEMH PiBHSIHb

grad] ¢ (x) f (x,t,uf (X,t),..,us (x,t),u_, (X,t),....u (x,1)) =0, (8)
1=12,.,m.
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Po3é’sa3kom cuctemu audepeHiiadbHIuX piBHAHD (3) HA3UBAETHCS aOCONIOTHO HEMepepBHA
BekTop-¢yHkuis X(t), ska Maibke mpu Beix t mo3a moBepxHeI0 S, 3amoBosibHSE cucteMi (3), a Ha
S, —cucremi (7), 1 =12,...,m.
IIpu r =1 orpumyemo b= f(x,t,u*(x1t))), a= f(x,t,u), c=f(xtu,), abc- nyra, sxy
npobirae kinernp Bektopa f(X,t,u), komu u(x,t) 3minroerses Big U, =U; (X,t) 10 U’ =u.(xt)

(puc.l1).
Cucrema (3), sika J0O3HAYYETHCSI METOJOM EKBIBAJICHTHOTO KEPyBaHHsS, IMPUBOIHUTH 0

nudepenniiiHoro BkIoueHHS (4) 3 mpaBoto ydactuHOo (6), me W (X,t) - Bimpi3ok 3 KiHISIMHU
u; =u, (x,t),u” =u"(xt). Jmg tux u;(x,t), sxi € HemepepBHuMH B Touli (X,t) MHOXHHA
W, (X,t) € Touxoro. [IpaBa yactuna cucremu (7) € BEKTOp 3 KiHIIEM B TOYILli IIEPETHHY MHOKHHU (6)
3 JOTUYHOIO JI0 IIEPETUHY NOBEPXOHb S,,S,,..., S, .

9. Ilpuxnaou.

1). Hexait B cucremi (3) kepyBaHHs U,...,U
MOBEPXHAX

S, ={(x):p(x)=0}i=12,.,m,

1 BXOomATh JiHIHHO m0 mpaBoi wactuHU (3), Bektopu P; = grad, @, (X) miHIHHO He3aIeXHI HpH

, € pO3pUBHUMH (YHKLISIMM BIJIOBITHO Ha

xeS, i1=12,...,m. Toai tuHamiuHy cuctemy (3) MOXKHA 3aIIKCATH Y BUTJISI
%z fo(X,t)+B(x,t)u(x,t). 9)

Tyr u=(u,,.,u, ) ,B(x,t)eR™ ,1<m<r. Iumi kepyBauus U_,,..,U  HemepepBHi Ha S .

. .. X X
[MoTpi6bHo mixiOparu BexkTop U =U Tak, mob BEKTOP ((jil_t TOopkascs S;,S,,..., S, , T0OTO, % Lp,
i=12,...m.ITo3naunmo 3a G = (pl yeoos Py )T MaTpPHIIIO po3MipHOCTI Nx M. Toxmi

dx
GE:GfO +GBu® =0.

Skmo detGB =0, o

u* =—(GB)'Gf,. (10)
Hexait koxHa KoopiiHaTa BEKTopa U* 3a/I0BOJIbHSIE OJHIN 3 HEPIBHOCTEM

u; (x,t) <u™ <u’(x,t), u’(xt) <u™ <u; (xt). (12)
[TincraBnsarouu (10) B (9), oTpumMyeMo

% = f, —B(GB)'Gf,. (12)

Cucrema mudepenmianbHux piBHAHB (12) ommcye koB3HMH pexuMm. Sxmo ymoa (11) He
BUKOHYETHCA, TO pyxXy 1o S, S,,..., S, He icHye.
2). Hexait S — h-BumipHa moBepxHs B N -BUMipHOMY TpocTopi, B obnacti G, — R" Bektop-
¢ynkuis  f(x,t) npu t e (a,b) € HemepepBHOO BrpUTYIM 10 rpaHmli, TOOTO
f(x,t)=fI(xt),j=12,..,k
k
Tyt Bekrop-dyukiist f'(X,t) HenmepepBHa Ha 3ammukanni G,, S = ﬂ@G ; - 3adixcyemo t e (a,b),
=1
xeS. Toxi HaiiMeHmIa omykia 3aMKHeHa MHOxuHa F(X,t), mo wmictute Touku f(X,t), €
CYKYMHICTh BCIX TOYOK BUTIISATY

K _ K
Vzgajfj(x,t) Q| ZO,Zl:aj =1.
i= i=
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