Maea 9 METObl PELUEHUA HENIMHENHbLIX YPABHEHUA N CUCTEM

B pemenun HeIMHENHBIX ypaBHEHUN
f(9)=0 @.1)
MO>KHO BBIJICJINTH J1Ba 3Tamna. [IepBblil 3Tam cBsA3aH C UCCIEOBAaHUEM KOJIMYECTBA, XapaKTepa pac-
MIOJIOKEHUSI KOPHEM M HaxoXAEHHEM UX rpyOoro npubmmxkeHus. YpasHeHue (2.1) moxer BooOIIe
HE UMETh PEICHUI, a MOXKET BCTPETUTHCS CUTyalus (HampuMmep, ypaBHeHHEe x=fg(X)), KOr/1a Yucio
KOpHEH 6ecKOHEeuHO. DTOT 3Tan (GopMau3yeTcs JUIIb YACTUYHO M Yallle OTHOCUTCS K 00JIACTH Ma-
TEMaTUYECKOI0 CKYCCTBA.

Ha BTOpOM 3Tamne npeanonaraeTcs, 4TO OJUH U3 KOPHEH JIOKAIU30BaH, U TpeOyeTCsl yTOUHUTh
ero 3HaueHue. MlHoraa u3 HeMMHEHHBIX ypaBHEeHUH obmiero Buaa (2.1) BeLaenstor anredpandeckue,
cnienn(puIeckue CBOWCTBA KOTOPBIX MOXKHO UCIIOIB30BATh IPU PELICHUH.

[Ipu noxanu3anuu KOpHEH Ha MEPBOM dTarle YacTO CTPOAT TaOJIUIly 3HAUCHUH PYHKIINHU f(X) 1
HAXOJAT y4acTOK, TJIe OHa MEHsET 3HaK. DTO CBUICTEIHCTBYET O HEUYETHOM YHUCIE KOPHEH U mpH
MaJIOi JUTMHE y4acTKa MOXHO HaJeAThCs, YTO KOpeHb OyzAeT jauib oguH. C Ipyroil CTOpoHbI, ypaB-
HeHue (2.1) uHOr/1a MOXKHO MPEJCTABUTH B BUJIE

P=y(),
korna rpaduku GyHKIUN @(x) U W(x) JIETKO CTPOSITCS, a aOCIUCCHl TOUEK UX MepecedeHus OyayT
KopHsiMu ypaBHeHus (2.1). Hanpumep, ypaBHenue x-sin( x)=1 MOXHO mepenucarh Tak: sin(x)=1/x.
Bor nmoctpauus npu x €/0.5,2.57].

Legend

Curve 1
Curve 2

8 1 Ymounenue xopueit 00n020 ypagnenusn

OcTaHOBHUMCS JTUIIH HAa BEIIECTBEHHBIX KOPHSX ypaBHeHUS (2.1), cuuras, uTto QyHKIMS f(x)
HY>KHOE I BRBIOPaHHOTO METOJ[a YUCIIO pa3 HempephiBHO aupdepeHnupyemMa u yCTaHOBIIEH TPO-
MEXYTOK [a,b/, TIe HaXoAUTCA eTUHCTBEHHBIH KopeHb. [Ipu atom f(a) f(b)<0. Torma nHambonee
MPOCTBIM U a0COJIOTHO HAJIEKHBIM CITIOCOOOM SIBIISIETCS METOJ OMCEKIUU (WJIM METOJ TUXOTOMHH
WJIA METOJI TTOJIOBUHHOTO JieNieHHs ). Ero cxeMy MmpencTaBuM CIEIYIOIIM 00pa3oMm:

ar 1. Beraucnurts f{a) u f(b).

lar 2. TTonoxuts ¢ = (a+b)/2 u BIAUCIUTH f(C).

Iar 3. Ecnu sign(f(a))=sign(f{c)), 3aMeHUTH a. Ha c. B mpoTUBHOM Cily4yae 3aMEeHHTH b Ha C.

Hlar 4. Ecnu |b-a|>&, To mepeiiTu k mary 2. B mpoTuBHOM city4ae 3aKOHUUTH BHIYHACIICHUSI.

Opna utepanus alropyuTMa Mo3BoJIsIeT FrapaHTUPOBAHHO COKPATUTH UCXOIHBIN MPOMEKYTOK B
JIBa paza He3aBUCHUMO OT BuAa (PpyHKumu. J[7s yTOUuHEHHUS TpexX AecATUYHBIX nudp Tpedyercs He
menee 10 gernennit mpomexyTtka (2'°=1024~10°).

Bomnpoc.: "2T0 cBONCTBO METO1a SIBISETCS €r0 JOCTOMHCTBOM WJIM HEAOCTATKOM?".

OOpaTum BHUMaHUE Ha TOT (aKT, 4YTO KOJIUYECTBO YHUCEI, TPEACTaBUMBIX B DBM, KOoHEUHO, 1
MOXKET HE HAUTHUCh YMCIa, KOTOpPOE 00eCreduT a0COMIOTHO TOYHOE PABEHCTBO B ypaBHeHHMH (2.1).
[TosToOMy M WIIETCS Majiblii MPOMEXYTOK, OTPaHUYECHHBIA CHU3Y IUCKPETHOCTBHIO TPEACTABICHUS
yucen B OBM, Ha KOTOpOM f(X) MEHsIET 3HaK.
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Jpyroii anroput™, Ha3bIBAEMbI METOJIOM CEKYIIIUX, MOKET OBITh MOJTYUYEH MOCTPOCHUEM WH-
TEPHOJISAIMOHHOTO MoinHOMa Jlarpanka mepBoil cTeneHu Ui f(x) U HaAXOXKIECHUEM HYJIS 3TOTO TO-
JTUHOMA B KAYECTBE OYEPETHOTO MPUOIMKESHHS K KOPHIO ypaBHEeHuUs (2.1)

-b -
Lifg="— fl@+ ,— fib)=0, c=a- Sl

b—a
f(b)-f(a)

o
-1
2]
-3

_4
Legend
Cime 2
Hogrrit mpomexyTtok Oyaer [c,b] win [a,c] B 3aBUCUMOCTH OT 3HaKa f(x) B Touke ¢. CKOpOCTh CXO-
JIMMOCTH METOJ[a CEKYIIMX ONpENeNsercs HEePaBeHCTBOM |x -Xy+r|<|x -x4|"¢'*. Cnemyer ormernts,
YTO 3aMEJICHUE CXOJIMMOCTH 3TOTO aJrOPUTMa YacTO HAOJIIOAAETCs, KOTJa OYepeaHoe mpuoInxe-
HUE TOJYYaeTCs CIMIIKOM OJM3KO K OJTHOMY M3 KOHIIOB MPOMEKYTKA.

Ecnu ¢ynkuusa BerancieHa 0oiiee 4eM B JBYX TOUKAX, TO 3Ta MHGOpPMAIUs MOKET ObITh HC-
MoJIb30BaHa B AanbHeimem Tak, B MeTone oOpaTHOW KBaJpaTHUHOW MHTEPHOJSILUNA CTPOUTCS HH-
TEPHOJSALUOHHBIN TOJTUHOM BTOPOW CTETIEHHU 10 TPEM TOUYKAM XjyXi-1,Xk-2 17151 0OpaTHON (PYHKIIMH C
BHITIOTHEHUEM yCIOBUU X;=g(f;) i=k,k-1,k-2. B kauecTBe cleaymomero mpuOmmKeHus Oepercs
Xi+7=g(0). OmHa U3 MpeAbIIyIUX TOUeK yaansieTcs. BaxHo, 4ToObI Tpu 3HaYeHUs f; ObUTH OBbI pas-
JUYHBIMH, TOTJa UCKIIIOYAeTCs JAeNICHUE Ha HYJb, U CXOJUMOCTb METOJa OMPEeNIeTCs HEPaBEHCT-
BOM | =y |<Px x| *°, Tre x*- Tounoe pernenme (2.1).

Coueranue METOJOB OMCEKIIMM W OOpaTHOW KBAaJPATUYHOM WHTEPMOJSAINUA PEaTM30BaHO B
nponenype-pynkunu ZEROIN, nanucannoit Ha @optpane [5]. OCHOBHBIM aJrOpPUTMOM SIBISETCS
MEeTOJ OOpaTHOW KBAAPATUYHON HHTEPIOJSIUU (€CIIU XpyXk-1,Xk-2 HE SBISIOTCS PAa3TMYHBIMHU, UC-
MoJIb3yeTcss MeToJl ceKymux). Ecnu odepennoe mpuOmmkeHUe MOIy4YaeTcsl CIUIIKOM OJM3KHUM K
KpasiM MPOMEXYTKa, TO OCYIIECTBISETCS MepeKtoueHne Ha Metol Oucekuuu. OOparieHue K mpo-
rpamMme UMeeT BUJ

R=ZEROIN(A, B, F, EPS),
rae A u B - KOHIIBI HHTEpBaNa, T1Ie UIIETCS KOpeHb; F - uMs nporeayprl-yHKITNN, UMEIOIIEH JTUIITh
OJIMH apTyMEHT, JJisi KOTOpOro Beraucisercs f(x), EPS - rpanuia norpenrHocty, JOMyCTUMON B pe-
3yJbTare.

Eme omanm Metomom st pereHust (2.1) sBisieTcst METOI TOCIe0BATEIbHBIX MTPUOIMIKEHUH,
JUIS IOCTPOCHUSI KOTOPOTO SKBUBAJICHTHBIMU MpeoOpa3zoBaHUsAMU npuBeaeM (2.1) k Bugy

. x=g(x) . (2.2)
r7ie KopeHb X ypaBHeHHs (2.2) sBusercs kopHeM H (2.1). BBemeM Takke 0003HAYCHHS X =X,+&,,
TJIe X, - -0 TIPUOITHKEHHE K X , &, - TOTPEIIHOCTh. BMecTo ypaBHenns (2.2) mpeuiaraetcs pemarh
Pa3HOCTHOE YpaBHEHUE

Xp+1=8(Xn) (2.3)

TOIIArOBBLIM METOAOM. JIjisl OLIEHKH CXOAMMOCTH 3aMUIIEM PaBEHCTBO (2.2) B TOUYKE X H BHIYTEM U3
Hero paBeHcTBO (2.3):

Enri=X -Xn=8(X )-8(X»)

* ~
PacknaneiBas g(x ) B psii 110 CTENEHSM &, U OTPAaHUYMBAsICh B OCTATOYHOM YJIEHE NEPBOM Mpou3-
BOJHOM, I10JIy4aeM ypaBHEHHUE ITOIPELIIHOCTH

Ent1= §(Xn+En)-8(Xn) =& ug’($).
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OTcrola HEMOCPEICTBEHHO CIIEIAYET, YTO JJIsi YOBIBAaHHS TOTPEIIHOCTH HEOOXOAMMO MOTPeOOBATH
BBITIOJTHEHHUE YCIOBUS

g’(9<l. (2.4)

HckyccTBO nonb3oBaTeNs 3aKII04aeTcsl B IpUBEACHUN ypaBHeHUd (2.1) k Buay (2.2) Tak, 4To-
OBl UMEJI0 MeCcTO HepaBeHCTBO (2.4). [Ipu 3TOM, YeM MEHbIIIEe TT0 MOJYJIIO 3HAYCHHE MMPOU3BOTHOM,
TeM OBICTpee JOCTUTACTCS KellaeMasi TOUHOCTb.

BBICOKOI CKOPOCTBIO CXOJUMOCTH B PsiZie CIIy4aeB 00JIagaeT METO] KacaTebHBIX WIH METOJ
Hetorona. [Toxcrasisis B ypaBaeHue (2.1) ero KOpeHs X, onydaeM

SO )= Xu+ )= fl0n)+= & (Xn) + & (/2. (2.5)

Ecnu npeneOpeus nocneAHUM ciaraeMbiM B (2.5), TO A7 &, uMeeM &,=-f(x,)/f (). n pabouas pop-
MyJia Mmetona HproToHa nmproOpeTaeT BUI:

_ S(x)
Xt 1=Xn=", (2.6).
fi(x,)

B oTnuune oT MeTo10B OMCEKIINU, CEKYIIUX U OOpaTHOM KBaJApAaTUYHON MHTEPHOJSAINH CXO-
auMocTh (2.6) obecniedunBaeTcs najaeko He Bcerga. HeoOXoauMbIM yCIOBHEM SIBISIETCS HE TOJIBKO
CyIIIECTBOBaHUE HEHYJIEBOW MPOU3BOIHON f’(X) B TOUKAX X,, HO M €€ 3HAKOMOCTOSHCTBO. Eciu Tem
He MeHee MeToAy HbloToHa oOecrmedeHo Xopollee HadallbHOEe MPUONMKEHUE, TO B JalbHEHIIeM
yOBIBaHHE TOTPEITHOCTH HOCHUT KBaJIpaTHUHBIA Xapakrtep. s moka3zaTenbcTBa 3TOro Qakra u3

* *

OYEBHIHOTO YPaBHEHHUS X = X . BBIYTEM ypaBHEHHE (2.6):

LSx) _S(x )+ & (X))
f'(x,) f(x,)

VYrpomas yncauTens (2.7) ¢ TOMOIIBIO paBeHCTBa (2.5), moaydaeM

LS o | L)
2f'(x,)" T2 (x,)

Meton HeioTOHa Ha3BIBAIOT €1Ie METOJIOM KacaTeNbHBIX, TaK Kak ¢popmyia (2.6) mpeacras-
nsieT coO00M ypaBHEHHUE KacaTeIbHON

1) ~f )+ () (x-X),

HYJIEBOE 3HAUEHUE KOTOPOW OTBEYAET CJICAYIOUIEMY MPUOIMKEHUIO X+ 7.

WHTepecHo 3aMEeTHTh, UTO IS YMCHBIIICHUS OITUOKY JI0 TIOJIOBHHBI HAMMEHBIIIETO BO3MOXK-
HOTO 3HaueHus B popmare double (8 GaiiToB) TpeOyeTcst 6 uTeparuii, B TO BpeMs Kak METOJ OMCEK-
1uu notpedoBan Ob1 56 uTeparuii.

Jnis pacmmperust 006J1aCTH CXOAUMOCTH MOKHO UCTIONB30BaTh MeTo] HhI0TOHA C peryiu-
POBKOMH 11ara

gn+1=gn (2 .7)

En+1 <c.

f(x,)
fx,)’
CymectByet Teopema, popmymmpyromas ycioBnue BeIOopa ¢, Ha mpakTuke ske BOamy OT KOPHS @,
BBIOMpaAIOT mpuMepHOo 1/3, a BOMU3M - OKOJO eauHUIlBI, Mpubmmkasich K (2.6). llupokoe pacmpo-
CTpaHEeHHE MOJYYHI U MOIU(PHUIMPOBAHHBINA MeTOa HbIOTOHA ¢ MOCTOSIHHBIM 3HAUYE€HHEM MTPOU3BO/I-
HOM:

Xt 1=Xn=Clpy O<oy,<1.

f(x,)
!
S (%)
CXoIuMOCTh B 3TOM CiIy4dae HECKOJBKO 3aMEIUISIETCS, HO 3aTO YMEHBIIAETCS TPYAOEMKOCTh OT-
JeNHHOM UTepalnu, He TpeOyIomel Terneph BEIYUCICHUS MPOU3BOTHOM.

Xn+1=Xn~
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Pemenne cucrem HeNMMHEHHBIX YPaBHEHUN TOCTABISAET OYCHb OOJbBIINE TPYIHOCTH, TOCKOIb-
Ky HET YHUBEPCAJIbHBIX AJITOPUTMOB PEIICHUS 3TUX 3a7a4d, OCOOCHHO JUTs OOJIBIIUX M.

JHocronHcTBOM MeTosa HploTOHa 1O cpaBHEHUIO CO MHOTUMH aJITOPUTMaM IPeIbITyIIero mna-
parpada sBigeTcs TO, YTO OH 00001IaeTcs Ha cucTeMbl ypaBHeHUH. C 3TOH Lenbio 0OpaTUMCS K
ypaBHenuro (2.1), monarast x u f Bekropamu: x=(x"",x?,...x™). =V f?,...f ™) .

®dopmyra, SBIAIONIASICS aHATOTOM (2.6), MOXET .OBITh TIOJy4YeHA TaKUM K€ 00pa3oM, Kak U
JUIS CKaJISIPHOTO CITydasi, TOJbKO MPEACTABISET COOON BEKTOpP M Pa3jOkKEHHE B Psii HEOOXOIMMO
MPOBOAMTH NIl (DYHKIIMK MHOTHX TIEpEMEHHBIX. B HacTosimeM pasfene UCIOJIb3yeM JIPYroi Mmoi-
X0Jl, OCHOBaHHBIN Ha JJeMMe Aamapa.

PaccmoTpum BekTop-dyHKIMIO f(Xx+fg,) cKamsipHOro aprymeHta £ [lpu »ToM BenuymHa &,
CUMTACTCSl HE 3aBHUCSIICH OT f. BBIYHCINM TPOW3BOIHYIO 3TOH (DYHKIWHU IO ¢ U MIPOUHTETPUPYEM
pe3yabTat 1o ¢ ot 0 101.

ny

L (Of(x+1s,)
! A fts, ))dz—def

fic+en)-fi)- Jé’f(x—:"” dt &

DTO U ecTh JieMMa Aiamapa.
[Tonaras x=x, u npuHUMas x+&, 3a oUepeTHOE MPUOIIKEHNE K NICKOMOMY KOPHIO YpaBHe-
Hus (2.1), T.e. cunras f{x+s,) paBHON HYJIO, UMEEM

1
e )

Xn+1-Xn=&n

9t10 ¥ ecTh MeTo4 HbroToHA.
Boruncnsis uaTerpaln B nocneaHei Gpopmyie no kBaapatypHor Gopmysie JeBbIX IPSIMO-
YTOJILHUKOB, MTOoJTydyaeM MeTo]l HploToHa /U1 CCTEM ypaBHEHUH B TPaAUIIMOHHON opme
-1
of(x,)
ox S(xn)

Xn+1=Xp~

of(x,)
Hm 2 — " (x Xpil — Xp ) =S(Xn) (2.9)
x}’l
Hpe,I[CTaBJIeHI/Ie MECTOJa B BHUJC (29) MO3BOJIICT YMCHBIINUTD BBIYHUCIUTCIIBHBIC 3aTPAThI, I10-

9f(x,)
8xx )

n

CKOJIBKY He TpeOyeT oOparieHus MaTpullsl SIkoou , @ CBOJIUTCS K PELICHUIO JTUHEHHOU

anredpanvyeckoil CUCTEMbI Ha KaXKJIOM IIare UTepallmoOHHOro mpoiecca. Kak v B ckalsipHOM ciiydae,
B JIOCTAaTOYHO MaJIOM OKPECTHOCTU KOPHS UTEPAIMH CXOASITCS U CKOPOCTh CXOJTUMOCTH KBaJpaTHy-
Has. 3HAYUTENTHHO yMEHBIIAETCS O0BEM BBIYUCICHUH B MOIU(PUIIMPOBAHHOM BapUaHTE METOJa
HeroTona, korma marpuna SIkoOW BBIYHMCISIETCS OJHOKPATHO, PACKIANBIBACTCS B IMPOU3BEICHUE
TpeyronbHbIX MaTpuil mporpammoit DECOMP, a 3aTem ni1s moydeHus] 04epeTHOTO MPUOTHKCHUS
UCIOJIb3yeTCs ToIabKO nporpamma SOLVE.

s perieHusi CUCTeM YpaBHEHHH MOXET OBITh MCIONIB30BAaH W METOJ IOCIEI0BATEIBHBIX
npuOmmkenuit. @opmyna (2.3) coxpaHseT NPeXHUN BUI, TOJBKO X U g(X) SBISIOTCS BEKTOPaMHU.

g g
HOCT&TO‘IHBIM YCIIOBUEM CXOAHWMOCTHU SABJIACTCSA BBIIIOJIHCHHUEC HCPABCHCTBA ﬁ_ < 1, rae 8_
X X

MmaTpuna Sxodu.
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Pemienue cucteM HETMHEWHBIX YpaBHEHHM MOXET ObITh MOCTPOCHO Ha WAEe MUHUMH3ALMU
HEKOTOPOH (PYHKLIMHU MOJOOHO TOMY, KaK JUISl IMHEHHBIX CUCTEM CTPOWJICS METOJ] MHHMMAJIbHBIX
HeBs130K (1.13)-(1.15). Tak, mus (2.1) FO.B.Pakutckum Obuti mpeioxkeHbl O JHOTIapaMeTPUIECKUMA
U TpexnapaMeTpudeckuii MeTobl MUHUMAJIbHBIX HEeBs30K. HauHeM ¢ oJHOmapaMeTpu4eckoro me-
TOJa, mojaras, 4to f(x) - nBaxasl quddepeHupyeMas BeKTop-QyHKIMS BEKTOPHOTO apryMeHTa,
OT/EJICHHEe KOpPHEW IPOM3BEIEHO M HayalbHOE NPUOIMKEHHE X9 HAXOOUTCA B HEKOTOPOH Fr -
OKPECTHOCTH KOPHSL: ||X -Xy||<F.

B niepBoii urepanun HOBoe MPUOIMKEHUE HAXOAUTCS 110 GopMyJIe

X1=xg+of(xg).
VYuuteiBas (2.1), moctpoum HEBS3KY B Buae R(ay)=(f(x1).f(x1)) n notpedyemM ee MUHUMAaIbHOCTH MO
napameTpy . JlormycTtuM, 4To TpH JOCTATOYHO MaJIbIX ||<O HEBA3KY R()) MOXKHO Pa3IoKUTh B
CTEIIEHHOM Psi/l O CTEIEHSAM (.

R(ap)=R(0)+ayR’(0)+ 0’ 12R”’(0)+o( ).

Munumym obecrieunBaercst ycnoueM R’(¢p)=0, KOTOpoe npu NpeHeOPEKEHUH B Pa3JIOKEHUHN Clla-
raeMbIMHU C ¢ BbILIE BTOPOW CTENEHU MPUBOJUT K 3aJJaHUIO ¢y B COOTBETCTBUU C (hOpMyYJIIOH
ay=-R’(0)/R’’(0). (2.10)
Ecau B wactHOM cimyuae cuctema (2.1) siBasieTcst TUHEHHOM, TO f(X) SIBISETCS BEKTOPOM He-
BSA3KHM U (hopMyJia nepexoauT B BelpaskeHue (1.11) 11 MeToia MUHMMAIbHBIX HEBSI30K JJISI CUCTEM
(1.1). B nenuneiinoMm >xe cirydae 3HadeHust R’(0) u R’’(0)) BoIYHUCISAIOTCS 110 GOpMYyIIaM YUCICHHOTO
muddepenurpoBanus. Beibepem HekoTopoe 3HaueHue |hy|<d u BBeneM oOo3HaueHus: R(0)= Ry,
R(hg)=R., R(-hy)=R.. Torna
-R R, —2Ry +R_

R _
R(O="5"=, R0="—"
0 0

u hopmyIa Juisl oy mpruodpeTaeT BUI

R'(0) hy R, —-R
" R"(0)” 2 R,-2Ry+R_’
[Tocnenyromupe nTepauyy BHIMOJHSIIOTCS aHAJTOTHYHO

X+ 1=XnFouf (X).

R'(©Q) _ h  R(h)-R(-h)
" R"(0)" 2 R(h,)-2R(0)+R(~h, )
Ha kaxxoM 1mare BeKTOp-QyHKIHS f{X) BBIYUCIIACTCS TP pa3a, a yCIOBUE YCIEIIHOTO BBITOTHEHHS
UTEPALUil BBRIMIAAUT CIACIYIONMM 00pa3oM:

elI<lfxn-Dll-

Teneps oOpaTuMcs K TpexmapameTpudeckomy Metoay. [lo ¢popMynam ogHOMapaMeTpryecKo-
ro METo/1a JJIsl BBIOPaHHOTO HAYaJILHOTO MPUOIMKEHUS Xy HAXOTUM
x10=x0+a0f(x0).
Jlanee BerancisieM f(x;”) u crpoum Gyrkimio Pi=f(xg)+Bf(x:") ¢ mapamerpom [, KOTOpEIA Haxo-
JTUM U3 YCJIOBHUSI OPTOTOHATILHOCTH Py U f(Xy):

P (f(x0). [ (x0))
(f(x)f(x7))

3ateM cTponM xj, o dopmyie x/=xg+agf(x;")+ Py 1 ) HAXOIUM U3 YCIOBHS MUHUMAIIBHO-
CTH CKaJSIPHOT'O TIPOM3BEICHUS:

o=

o=

So(n)=(f(x1).f(x1).
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Kak n B ogHOMapaMeTprueckoM MeToje, pasnaraeM Sy(7p) B psAA U 1O YCIOBUIO MUHHUMAIBHO-
CTH IPUXOUM K paBeHCTBY »=-S’(0)/S’’(0). Ananorn4ao Bocroib3zyemcs GopMyiaMi YUCIECHHOTO
mddepernmrpoBaHus: ( | q0 | <0

.
S"0)~ 28, -25,+8
TIe ¢g, S+ S- UMEIOT CMBICJT aHAJIOTHYHBIH TAKOBOMY B OJTHOIIAPAMETPUYECKOM METO/IE.
[Tocnexytomue nTepanny BBITOIHSIIOTCS B COOTBETCTBHU C PABEHCTBAMHU
X =it ouf(xk), Ri(on) =(f(x0k+l), S (x0k+1)),

4 R(g,)-R(=q,)

2 R(g;) = 2R(0) + R(=q, )
Tak 3aBepiIaeTcst MPOTrHO3 MO OJHOIIAPAMETPHUUECKOMY MeToxy. Jlanee BEIYMCIICHHS IPOBOASATCS MO
dbopmynam:

__SO) g S-S
== =

(f(x;).f(x))
(f(xi ) f(x3,1))

X+ 1=XkHuf( (xk+10) + %Pr
S (q,)—S:(q,)

_ —_ %
Sk~ ftsus i) == oSS I

B TpexnapameTpruueckoM MeTOJie MIECTh BBIYMCICHUN 3HaYeHUN BEKTOp-QYHKLIUH f(X) B Kax-

noit urepaumn: f(xx), fitquf(xi), fcw-qif i), fxuet’), fkuer"+qiPy), fuet’-qiPy).
YCII0BHS YCMEMHOro BhIMOMHEH:s urepauuit: |[f{xp)||<|fci")|I<||f(xx)||. Bompocs! cxomu-
MOCTH 3TUX METOJIOB €IlI¢ B MOJHOM Mepe N3y4EHBI.

Pt +Bif xit’), fi=—




