MeToabl COCTaABJICHUA Pa3HOCTHBIX CXE€M

Pasznuyaior TpH METO1a NOCTPOEHUS PA3HOCTHBIX CXEM Ha 3aJaHHOM Lwadiione:

® MCTOJ Pa3HOCTHOH annpoKCHMALHHU;

® HMHTErpo-UHTEPIONALHMOHHBI METO;

® METOJ HEOMpEeACACHHBIX KO3 PHIHEHTOB.

MeToaoM pasrocmrol annpokcumayuu Mbl YiKe MoJb30BaTHCh NMPH COCTaB-
neHuu cxem (24), (26). CornacHo n1aHHOMY METOAY, KaXKaas [IPOU3BOAHAA, BXOIA-
113 B YPaBHCHUE M KPAacBOE YCIIOBHE, 3aMEHACTCS KAKUM-JIHOO PasHOCTHBIM BbIpa-
AKEHUEM C YYETOB Y3JIOB 3aaHHOro madnoHa. Meroj no3BossieT JIErko COCTaBHTh
Pa3HOCTHBIC CXEMBI C MEPBBIM M BTOPBIM MOPAJAKOM anmpoKCHMAaINH, KOria Koad-
(unpmeHTsl ypaBHeHHs J10CTaTOYHO riajkue pynkiun. Ododuienne JaHHOrO 101
X0/1a Ha psjl BaXKHBIX cly4daeB 3arpyaHuTeneH. Hanpumep, ecin xo3dduumeHTs
YPAaBHCHHS Pa3pbiBHBIC, HIIN MPEANONAracTCa UCIOIb30BATh HENPAMOYTOJIbHYIO H
HEPABHOMEPHYIO CETKY, BO3HMKAET HEONPEIC/IEHHOCTh B [I0CTPOSHHH Pa3HOCTHOH
CXCMBI.

AnnpokcumManus

ITycTe 3a1aHa 00nacTe G MepeMEHHBIX X = (X1,X2,...,X,) ¢ TpaHuLei I” 1 mocTasneHa
KOPPEKTHas 3aja4a PellieHHs YPaBHCHHA ¢ TPAHUYHBIMH YCIOBHAMM:
Au(x) - fix)=0,x € G, (51)
Ru(x) —u(x)=0,x eI, (52)
BeegeMm B oOnactu G + I ceTKy ¢ warom A, KOTopas COOEPKHT peryaiapHbIe
(BHYTpEHHHE) Y37Ibl @) H HEPETYIAPHBIE (TPAHUYHEIE) Y3TIBI .
[epeiinem B (51), (52) k COOTRETCTRBYIOIIMM Pa3HOCTHBIM aHAJIOraM
Awyi(x) — @(x) =0, x € ax; (519
Ryyi(x) — xfx) =0, x € y. (52")
bnuzocTts paznocTHOI cxeMmsbl (517), (52') k ncxoaHoit 3anave (51), (52) onpe-
IEeIAETCSA BETHYMHAMH HEBA3OK:

yp =(Au— )= (Au - p,), xem,;

v,=(Ru—-u)—(Ru—-yx,), xey,.

Pasuoctuas cxema (517), (52') annporcumupyem 3anauy (51), (52), korana
1 llg, =0, IVl ,,—0, >0,

arnmnpoKcuManms tMecT IJ-ﬁ MopAa0K, KOrjaa
|| Vi ”Wh_) O(h!))‘ " Vi ||X.h - O(hp)! h—0.

JlaiiM HEKOTOPBIE KOMMEHTApHH K BEIOOPY HOpM. JU1st npocToThl OyaeM pac-
CMaTpHBaTh OJAHOMEPHBIH ciyyaii, T.e. G = [a,b].

UYro takoe Hopma? CM. https://matworld.ru/vector-norm.php




YCcTOM4YuBOCTD
[Toa yemouuusocmobio (Heycmoiiuugocmoio) pasHOCTHOH CXEMBI MMOHHMAacTCA TO,
HTO MAJIbIC OIIIH6KH, BO3HHKAIOIIHC B HpOHCCCC cycTa (HIIH BHCCCHHBIC C BXOIHBIMH
JAQHHBIMH), [IPH MOCIEAYIOIMX pacyeTax YMEHbIIAKTCA (BO3PacTaloT).
PaccMoTpuM npUMep HEYCTOHUYHBOH Pa3HOCTHOH cXeMsl s 3anaun Komm
anddepennmansuoro ypasuenus #' + au =0, a2 0. Buibepem cnepyrouiee 0jiHo-
apaMeTpHYeCKOe CEMEHUCTBO Pa3HOCTHBIX CXEM:

o -0
;(yn-r-l _yn)+T(.vn = Vn ) tay, = 0. (53)

Uccaenyem poct omMOKH Oy, HaYadbHbIX AaHHBIX ypaBHeHus (53). Ilo-
CKOJIBKY YPaBHCHHE (53) JIMHCHHO, OCTO/NBKY OLIHOKA JV, YAOBICTBOPACT TOMY JXKC
ypaeHeHHIO (53). M3yunMm cnenuanbHeli BHA owmMOkH &y, = A". [loacTaBum 310
npejicrasienue B (53), roraa

oA’ +(1-20+ah)A-(1-0)=0. (54)

Pemenne xBaapaTHoro ypapHeHus (54) npu 4 — 0 gaet cneayromme ONeHKH
KOPHEH

A =1=ah+O0(h), 2, =(1-L)1+ch)+O(HR"). (55)

M3 oneHok kopHe# B (55) cneayer, uto npu o < %2 BTOPOIl KOpeHb |4z > 1,

PasznoctHas cxema (51%), (52) yemoiuuea'®, ecnn pelieHue CHCTEMBbI pas-
HOCTHBIX YPABHECHHI HENPEPLIBHO 3aBUCUT OT BXOAHBIX JAHHBIX (@, ¥ M Ta 3aBUCH-
MOCTb PaBHOMEPHA OTHOCHTEILHO LIAra CETKH. YTOUHHM HENPEPbIBHYIO 3aBHCH-
MOCTb. DTO 03Ha4aeT, 4To A1 moboro £> 0 HaligeTcs Takoe X &), He 3aBUCALLCE OT
h, uto

Iy =y"1,,<e, (56)
KOTrjaa
le' —o" I, <8, 12" —x"1,<6. (57)

Ecnu pasnoctHas cxema (517), (52') nuneiina, T0 pasHOCTHOC PCHICHUE JIH-
HEHHO 3aBUCHT OT BXO/IHBIX JlJaHHBIX. B 3TOM cilyuae MOKHO IOJIOKHTh, YTO Ae) =

&M+ M), rne M, M, — HEKOTOPBIC HCOTPHIATEIBHBIC BEJIHYHHEBI, HE3ABHCALLIHE
ot h. B utore yciioBHe yCTOHYHBOCTH LIS IMHEHHBIX PA3HOCTHBIX CXEM MOKHO 3a-
IIMCAThL B BHE:

Iy =", M| @ =" |, +M | 2" = 2", (58)

HempepelBHYH 3aBHCHMOCTE Pa3HOCTHOTO PCIICHHA OT (2 HA3BIBAKT VCHIOI-
YHEOCIBIO MO APABON Yacmii, & 0T ¥ — VCMOURUGOCIbIO RO 2PAHUYHBIM OGHHBIM.

B panbHeieM Oyiem paccMaTpuBaTh d8VCIOUHBIE PAZHOCTNHBIE CXEMbl, T €.
TAKHE CXEMbl KOTOPBIC COMACPKAT OJIMH M3BECTHBIH M OJIHH HOBBIH, HEH3BECTHBIH
CTI0H.



HABycnoiiHas pa3HOCTHAA CXCMa HA3bIBACTCH PAGHOMEPHO YCIMOUYUEOIH TI0
Ha4YaTBHBEIM JaHHBIM, €CIIH MPH BEIOOpPE HAYaIbLHEIX JAHHBIX ¢ THO0TO c1od # (1) <
f+ < T) pazHocTHAS CXE€MaA YCTOHYMBA 110 HHUM, IPUYEM YCTOWYHBOCTE PABHOMEPHA
1o ts. Jns THHEHHBIX CXeM YCIOBUE PABHOMEPHOIH YCTOHYHMBOCTH MOKHO 3aITHCATD
B BHJIC

1y (O=-y"@OIK| ¥ (t)-y" (1)) ty<t.<i<T, (59)

i -
rjae koncranTa K He 3aBHCHT OT s h, ¥, ¥ — PEILICHHA PAZHOCTHON CXEMBI Ay

I i .. . .
= @ ¢ HAYAJILHBIMH JaHHBIMHA V' (£), ¥ (f) 1 ¢ 0/1HOI U TOl e NpaBoii YacTkio.

B TeopHH pa3HOCTHBIX CXE€M PacCMaTPHBAETCA HECKONBKO CIOCODOB HCCIie-
AOBaHUS YCTOHYHBOCTH:

® TPUHLNM MAKCUMYMa;
e METOJI pas/e/iCHHs MEPEMEHHBIX;
® METO[| ONepaTOPHbIX HEPABEHCTB
H HEKOTOpbIe JApYrHe,

CxoaumocTh

Paccmotpuym anddepeHIHanbHOe YPaBHEHHE C TPAaHHYHBIMU YCIOBHAMH
Au(x)= f(x),xe G, Ru(x)=u(x),xel. (83)
Jlns 3apauu (83) onpenenum annpoKCHMHPYIOIIYIO €€ Pa3HOCTHYIO CXEMY Ha
CETKE, COCTOALUCH M3 PEry/spHBIX H HEPErYAAPHbIX Y3I0B ), % COOTBETCTBECHHO:
Ay y(x)=@(x), xew,, R,y(x)= y(x), xey,. (84)
s H3y4eHHA BOIpOca O CXOAMMOCTH HAac Oyaer MHTEpecoBaTh OJIH30CTH
Pa3HOCTHOrO pelcHus Y(X) H TOYHOTO PCLUCHUA U(X) Ha CCTKE @y, + ¥, IPU ITOM 115
CpaBHCHHSA CCTCCTBCHHO MUCITOJIL30BATb OJIHY U3 CCTOYHBIX HOPM.
Onpenenenne. PazHocTHOE pemienne y(x) 3anayu (84) CXOAUTCA K PELICHHIO
u(x) nudpdepenumansroi 3aaaun (83), ecan
| y(x)—u(x)|,, =0, A—>0;
Pa3sHOCTHOE PELICHHE HMEET HOPS/I0K TOYHOCTH p, €ClIH
| ¥(x) = u(x)|,, = O(h"), h—>0.

Omnpenenenne. PaznocTHas 3anaya (84) KOppeKTHa, €CIM €€ PEUICHHUE CyIIC-
CTBYET H CAMHCTBEHHO NPH JHOOBIX BXOAHBIX JaHHBIX ¢ M ¥ U3 COOTBETCTBYHOLINX
KJIAaCCOB M CXeMa YCTOHYHBA.

Teopema'?, Ecnu peienue u(x) 3anauu (83) cyliecTBYET, pa3HOCTHAS CXeMa
(84) koppekTHa M annpoKcuMupyer 3aja4qy (83) Ha JJAHHOM PELICHHH, TO Pa3HOCT-
HOE PEIEHHE CXOJAUTCS K TOUHOMY.

JlokazaTeIbCTRO. 3anuinem 1enovKky mpeodpa3oBasmii:

A =Au—Au+ f=Au—Au+ f -+ p=-y(x)+p(x),
rjae yAx) — HeBf3Ka pasHOCTHOH cxembl. [IpoBojd aHanorudnele npeodpasoBaHus
JUIA TPAaHHYHBIX YCIOBHIH, TTONYYAM



Au(x)=p(x)-w(x), xew,;

Ru(x)= y(x)=v(x), xey,.

Cpasuupas (84) u (85), MOXKHO YBHIETB, 4TO ypaBHeHus (85) saBasioTcs pas-
HOCTHBIMHM ypaBueHusaMd (84) ¢ MOAMPHUMPOBAHHOM 32 CYET HEBA3ZKH NMPaBOM va-
CTBIO.

[TockonbKy pa3HoOCcTHAs CXEMa YCTOHYHMBA, NOCTONBLKY Juisi Jiodoro £ > 0

Haiijiercs Takoe Aé), uro || y—ul|, <&, ecmn |y ||, <d(e) u | v, <d(e).

(85)

[To onpenenenHio annmpokcHMaIuy Jyuia modoro & > 0 Halaerca Takoe 7o),
uro ||y ||, <0 u||v|, <& npuh < ho(d).

Takum oOpazoMm, mgna nwboro & > 0 Haiigerca Ttakoe hy(A&)), 4TO
| y—ul y, S € 1pH h < ho( X £)), T.e. IMEET MECTO CXOAMMOCTE. TeopeMa JlokasaHa.



