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lKaHJiaB T • , 
IlysbiHVIH 11.B. 
CTb VITepa~VIOHHOM 

-559. 

,'"f.·'i 

\ 

. . ' 
HIICTHTYT ·.RAepablX HCCf!eAOBaHHH ,lly6Ha, 1991 

\ j i 

,aeeueHue 

Borrpoc o nocTpoaHIDI oc~eKTHBHHX a~opHTMOB pemeHHH H9~HeHHHX 
sa,n;atr OCT89TC.fl aKTy-aJil>HUM B. B!ItrHCJIHTe.riDHOH ·MaTeM8THKS~; 0.UHHM H3 Me:
TO.IJ;OB 'pemeHWI T8KHX sa,n;a~ .fiBJI.il9TC.fi MSTO.IJ: H1>IOTOH8~ rJirumoe ero .n:ocTo
llHCTBO -· K:aai.iparHtJ:iiM cxowiMocT:& B 6JIHsKoi1 oicpecTliocTri HcKoMoro p'eine-

. Hrul~·. O,n:HaKC) npH Hey.n:atrHO BHCipaHHOM HatraJI:&HOM ripneimemm cxo.n;HMocT:& 
:vtOX:eT OHT:& MeAireHHOil m OTCYTCTBOB8T:& ~ B 'HaCTO.fillt99 BpeM.R: '13 pactreTax 
sa.n:atr TeopeTntrecKoH t;}usinrn ycrremHo npiiMeHIIeTc.fi lieripepH:sHHil aHaJior 
M9TO.U8 Il:&IOTOH8 (Hli!Wi), rrpe,n:JIO:iKeHHIDI: B/I< H P,83BI1T~ B/Z ,3/. 

B § I .IJ;8HHOH paeiOTH Tipl1B9.Il;9HO 000CHOB8HHe aHrOpHTMa BHOOpa HTe
paUIIOfiHOro II8paMeTp8, IIp9;n;JlO:iK9HHOrO i 4/, H3ytr9HO CB<?itCTBO KOa@.J~eH
T8 nepexo.n;a OT HTepail;rur K UTeparzym. CXO.n;HMOCT:& Hlll'v!H .IJ;OK838H8 B_ § 2. 

· § I'. HerrpepSBHHii 'tma.nor MeTona HpmoHa n uepaiiUOHHM cxeMa ···· 
·,~:;,.,!' ,' ' • . •• ~~ ·-··· ~- -

llyCT:& If ..:.r{enpepHBH4f! H9JmH9lJ:H~ tPYHKUH.fl, IIepeBO,WIJI{a.fl 08H8XOBO 
rrpocTpaHCTBO x B 6aHaxoBo irpocTpimcTBO .y . PaccMoTpllM ypaBHeHne 

tp'(z) ::. o. (I.I) '· 

IJYcT:& B H9ItOTopofi oKpecTH:ocTH pemeHH.fl z* ypaBHeHH.fl. (I. I) WYHKUH.fl 
tf .n;Ba;Jr,WI HerrpepHBHO .zu$llepeHUHpyeMa, a onepaTop ( lf'r1 

Henpe-
plffiiro oopaTmi. . · ·. . · 

KaK H3B9CTH~I/, HAMil ,n:.IDI ypaBH9HH.fl (I.I) IIp9.IJ;CTaBJI.ii9T SBOJ1JOUHOH-
H09 IIO .IJ;OIIOJIHHTSJI:&HOMY . HerrpepHBHOMY napaMeTpy t ( 0 ~ t ~ oo ) 

ypaBHeHHe .. h f(z(t)) = - cf(z{t)) , 

z(o) = zo • 
{I.2) 

Ilpn yKa~aH~ _:BUrne orpaHRtieHH.fl; oT,OCliTe.m;Ho-WY~ i lf' H ee rrpons-
Bo,n:HHX MM99T MSCTO COOTHOllleHHEf I ,z • . . 

iim. z(t) ~ z*. 
t..-.oo 

~CKp9TH38UHR TIO napaMeTpy t ypaBHSHHH {I.2) OC~9CTBJI.il9TC.fl MSTQ
.UOM 3nJiepa, KOTopHfi npHBo.IJ;llT K HTepaqHOHHOMY npoueccy: 

Otn.n .. o'.·;mi.& KH:iKtJT \ 
U'!~RMX BC~ .'!f.llOilWd 

&H.SJttibT~ __ 



<f'(zn)vn = - tf'(zn) ' (1.3) 

zn+1 = zn + ~n v~, n=0.1 ••• , 0 <~n ~ 

ilpH 't:n:: 1 STOT HT9p8I.UIOHiiHH npou;ecc COBna.n;aeT C RJiaCCH'l8CKI11.1 MSTO.D;OM 

H1.IOTOHa. 
B paOOT9/Z/ ~OKaSaHa CXO.D;HMOCTb HTepa~1 (!.3) K pemeHHIO SBO~ 

UHOHHOH sa.n;a't!H (I._i2) Ha IWH8"t!HOM OTpesrte 0 ~ t ~ T rrpn '?:n- 0 , 

ecJIH B OKpeCTHOCTH pemeHIIJI z* ~"YHKIU:!JI 'f. ( z) y,n;OBJI9TB0pil9T He-

KOTOpHM .n;onoJIHHTem.Hill., YCJIOBHJIM. ~ ·· · 

B npaKTH'tleCKHX pac"tJ:eTax HTepaUHOHHHii npou;ecc (I.3) .n;orroJIHJISTCJI 

a.nropnTMaMU aa.n;aH.r.m mara q;n . , OT y.n;a"t!Horo Bu6opa rwToporo MOJKeT 

38BHC9T:& K8K CXO.n;IUIIOCTJ? M9TO,n;a, TaK. H CKOpOCTb CXO.D;llMOCTH. .i3 II8CTOJI

. mee BpeMJI. cymecTByeT H8CKOJlliKO aonropHTMOB sa.n;amm mara rn I 4• 5/ .. 
i\I!H: paCCM()TP,Ml\1 HT8pau;HClHHI:1ll rrpou;ecc (1.3), B IWTOpOM mar 'rn sa.n;aeTCR 

no WOPMYJie741 . 
'rn = //lf(zn) 1/ -

1 
· 0f(zn-1)J· 1(;~-1 ' 

(1.4) 
OL.."C~'t~1. -o n 

IlyCTb B H8IWTOpOfi cQJepe · D C I.J;8HTpOM B TO"t!Ke z
0 

Cyn{SCTBYIOT IIpOH3-

BO.D;IlH8 tf'(z) , tf"(z) , npii"'eM,mmefiHHliorrepaTop lf"(z) o6pa-

T:HMID1 H IIMSIOT M8CTO H9paB9HCTB8 

/1 tf'(z)-
1

/l ~ B ' II tf II ( z ) II ~ M • (I.5) 

llpe.n;llOJlOiK:HM, "t!TO Bee IIpH0JllijK8HliR Zn , nOJIY1!8HHbl9 C IIOMOU~IO HT8-

p8I.J;l:'ill (I.3), rrpHHa.n;JieJKaT clJ!epe D • Tor.n;a JierKo noKasaT:of
6/, "t!TO 

IILf ( zn+ 1 ) IJ ~ y.; n+ 1 ( 'r n) II tf ( zn) II , n=O, 1 , • • • , (1.6)' 

r.n;e Koaq¢HI.J;HeHT nepexo.n;a ~ n+ 1 ( '1: ) oT mepau;nH K HTepau;Hn onpe-
.n;eJIJieTCJI no ~OPMYJie 

'!:2 . 2 't' n+ 1 ( rc: ) = 1 - T + '""'2 MB /I tp ( zn) /1 , 0 L.. '); ~ 1 • ( I. 7) 

Bu6epeM 'r: n TaK, "t!TOOH BHDOJlHJIJIOC:& ycJioBne 

'+' n+ 1 ( 'C' n) = min lp n+ 1 ('I:" ) • 
. '{;G (0

1 
i]' · • 

TaKOH mar '{;n MU H830B8M OllTHMaJil>Hwn H HTepau;HOHHblll :npou;ecc (!.3) C 

OnTHMaJlliHID.~ marOM 'Ln H830B9M onTHMaJil>HUM no CKOpOCTH CXO.n;IUIIOCTU. 

To't!Ka MHHHMYM8 qJYHKI.l;HH (I. 7) 9CTb 

2 . 

{'! 

:;. 

{ )_ 
~ f 

\ j 

'T* n 
1 t 

l'.IB2il<f(z ) ft = T • 
n n 

(I.8) 

IlycT:& E. ~ 1 • ToP.n;a 7: * ~ 1 , T. e. B aTOM c.nytiae 'L=n = 1 H n n · · 
nosTOMY lfn+1('rn) = lfn+1(1) ~ 1/2. EcJIHJKe E.n > 1 , TO'r~ .<1, 

11, CJle.n;o:aaTeJlliHO. \f-' Ii+ 1 ( 't: ~ ) =1- 1/2 en?" 1/2. O.n:HaKO. ecJIH B 
OI.J;8HKaX (1.5) IWIIKp9THH9 3Hl:l"t!8HIDI KOIICT8HT B H 1l H81I3B9CTHH, 

To B aT. OM c.nytiae MU He MOJKeM saiiTH TO"t!KY MHIDIMyMa -& ~ • rlMec~o 
OllTUMaJlliHOI'O mara 'r n HeOOXO.n;IL\10 HallTH .n;pyroi1 mar, ll03BOJIRJOiuiDf 

yMeH:&lliaT:& ll9BH3KP,: OT UTepai.J;Hli K IITepa~m. 8aM9THM, "t!TO ):tJIJI iJ!YE:IK4IDI 
(I. 7) BlUIOJIHJISTCJI yciromie . . . 

t 'f" n+1 ( 0 ) = l.f' ~ ( 0) = - 1 • : 
(1.9) 

rJH llO'l.'pe6yeM, "t!T06H .n;HCKp8THbl9 .aHaJIOrH npm!SBO.D;HHX lf'h.~1 (0) . U 

l}J ~ ( 0) TOJK9 y,n;OBJ19TBOpJIJIH COOTHOlil9HHIO (I. 9), TO 901.':0 

if'n+1(Tn)- lfn+1(0) 

'rn 

llo.n;cTaBJimi BUpaiKeHue ([-~ 7) B 
·•tt;· '!lfJ(z: )!1·,-· 

n 1 · n-1 .-- = 'n·= 
'rn-1 Jltf(z )//. , n .. 

t ~ ( '(; n-1 ) - o/ n ~ O) 

'I: z:-1 :~" 
COOTHOmeHII9 · (I.IO), noJIY1!a6M - . ' . . 

1,2, ••• , 

(I.IO) 

(!.II) 

t -~ ~· 

oT,ey.n;a cJie.n;yeT t)!opMYJia (I. 4); 3KcTpeMaJI:&HHe TO"t!KH; 'r ~ n 'rri~1 , 

Kai\ BH.D;HO U3 l]?opMyJlH (!.8), .y,n;OBJ19TBOpmOT COOTH0ill9illll0. (I. II),' XOTJI 

Rajl{,I(a.FI US HUX H9ll3B8CTH3 B OT.D;9Jil>HOCTU. 

Bu6op "en no t})opizyJie (I. II) ll03BOJIJI9T yMem,maTD ·If! n+1 ('l:) npu 

B03pacTaHHU n • lri~nOJlb3YJI COOTHO!ll9HH9 (I. II), :3al!H!J:!9M .. 'kn+J ( 't'n) 
B BUJ!:9 , ' . " 

~n~1('Cn) = 1- crn(1.;;qo), 'n=0;1.' •• , · ~:·<r.ti> 
c. ·'L o· 2 · 

qo = '""'2 1'1B II lf' (zo) II 
,ti 

0Tcro.n;a cJie.n;yeT, ~To 
\ 

"t' n+ 1 (<t: n) 'P n ( '1:: n-1 ) = ( 1 ;-qoH T n-1· '.;.T n),,n'=1 ,_2;~~ (I.I3) 

3 



JierJMa. lJycu BHciop uara 't'n ocYllleCTBJIReTCJI rro r}loprzyJie (I. 4) 11: 

BHrrOJIWieTcJI yCJionne 

·q =~1!132 ~tf(z )/( <1 •. (I.I4) 0 ~ 0 

TorAa crrpane~o HepaBeHCTBo 

'-Pn+1( 'Cn) ~ 'f n< 'C n-1) • n=1,2, • •• • (I.I5) 

KOTOpoe .IIBJI.ff9TCJI HeOciXOA_HMlL\1 n: AOCT8TO'l:HUM YCJIOBHeM BUITOJIH9Hn:JI Hepa

B9HCTB8 

..J 

/llf ( zn) // < II <P ( zn-l ) II , n= 1 , 2 , • u • (I.I6) 

JlOK838T9.'1I>CTBO. CHa'l:aJia AOKWKSM BTOpyro 'I8CT:b Jl9MMI:l. llyc'l':b BHIIOJI

HSHO HepaBeHCTBO (I.I6). Tor,n;a H3 COOTHOlli9HliH (I. II) CJie.n;yeT, 'ITO 

n- > rr 1 • CJieAOBaTeJI:bHO' :a CTttJiy YCJIOBIUI (I. 14) ' rrpaBaJI '!8CT:b L-n n- . 
p8B9HCTB8 (I. 13) CT8HOBHTCJI OTp:l11l;8T9Jl:bHO.i!, n:. T9~11 C8Ml:lM 0YA9T BHIIOJI

H9HO HepaBeHCTBO (1.15), 

lJyCT:b Bl:liiOJIH91IO HepaBeHCTBO (I.I5). TorAa H3 C()OTHO!il9HIUI (I. I~) 
CJie,nyeT, 'ITO 't"n :;. ~-1 • 113 COOTHOUI9Hn:JI (I. II) IIOJJY'I89M HepaBeH-

CTBO (I.I6). TaKHM oopaaoM, ycJionue (I.I5) aeo6xOAIIMO II .n;oc·.raTO'l:Ho 

,n;Jlii Bl:liiOJIH9HIUI HepaBeHCTB8 (I. 16) • 

Terrep:h .n;oKaJJteM crrpaneAJIIIBOcT:o HepaneHcTna .(I.15) rrpH Bl:liioJIHeHilll 

ycJIOBIIJI;(I.I4). Ha DhlpaJKemrn (I.I2) CJie,nyeT, 'ITO ·\{ln+
1
('Ln) <.·1 , 

n.= 0,1, ••• • il03TOMY H3 COOTHOill9Him (1.6) IIOJiy'l:89M HepaBeHCTBO 

/l~(zn+1) 1/ <. 1/ <f (zn)//, n.= 0,1... . . 0TCID.n;a, corJiacuo 

BTOpOH '!8CTH Jl9MMI:l, CJ19,Dy9T HepaBeHCTBO (1.15) •. JieMM8 J(OK838H8 IIOJI
HO.CT:biO. 

.• §_ 2 .• CXOliHMOCT:b MST01I8. 

Ha .BOIIpOCl:l 0 TOM, H8CKOJI:blto llllipe 06JI8CT:b CXOJ(liMOCTH HT9PallHH . 

HAMH, '!eM n ocil:l'l:HOM rlleToJ(e H:hiOToua; H KaitoBa n:x cKopoCT:h cxoJ(liMOCTn: 
OTBetiaeT cJie.T(yromaJI 

' Teoper.m I. llyCT:h n c•)Jepe n
1 

: n z - z H <.. 
1 

B 11 '{' ( z )I/ _ . u on - q
1 

o 

Bl:liiOJIH9Hl:l YCJIOBHJI (I. 5) , (I. 14) • liyCT:b CYII!9CTBY9T 1{9Jl09 llOJlillmTeJl:bHOe 
'l:HCJIO . k , T8K08, 'ITO 

, 1 ~ /t = I{ tf(zn-1 >n. '7: . 
n lllf(zn>a n-1, n= 1, ... ,k-1, (2 .Ia) 

"tk+j = 1. j = o, 1 • • • ' (2.I6) 

reo~ q1k' q1 = 'P1<tt:o). (2.2) 

4 

ij 
r 

11 
\.1 

Tor,n;a ypaDHeHn:e .(I. I). liM89T pelli9HH9 . z* E D
1 

, K KOTOpOMY 

CXO,WITCff HTeparurn (1.3)-(1.4), H8'l:IIH8JI C z
0 

•. CKOpOCT:& CXO)UIMOCTU 

zn K z* orrpe.D;eJlfleTCJI HepaBeHCTBOM 

n-k 
II z* - znii~B·q1 2 - 1+k, l!tf(zo) II ' n ~ k. (2.3) 

JimtaaaTeJI:&CTBO. CorJiaCHO CIIOCOciy 3a.D;8HIDI tt;n (2 .I) HMSIOT MSCTO 

rro 1/c.f(zo)l/ = <t"1/itf(z1)U = ••• = /j;'k-1 )/cf(zk-1>11 

CJieJ(oBaTeJI:bHO, ijJ 0 ( 'i: n-1 ) MOJKHO aarrHCaT:& B BlfAS 

'f'n('rn_1) = 1- 'rn_1(1-:q
0

)<.1 ·, n=1, ••• ,k, 

nputieM, B miJIY JI9Ml'JH 113 § I,. uepaBeHCTBO (I. I5) BHIIo.TlHileTcJI ,n;Jlii ncex 

n=1 ,2, ••• ,k-1 • 0TCIO.D;8 Bl:lTe}.;aeT, 'ITO HepaBSHCTBO (l.I6) 

crrpane.D;JIHBo rrpn n=1,2, ••• ,k. . Tor.D;a n:a (I.II) cJie.D;YeT, 'ITO 

'tn>'rn_1 ,n=1, ••• ,k-1 • (2.4) 

lTOCKOJI:bicy' z0 E D1 , TO H3 (1.3) Jl9l'KO ITOJiy'l:88M 

// z1 - Z 0 il ~ '7:6B U tf(z~)ll L.. B II tf(z
0
)/l, (2.5) 

T.e •. z1 E D1 • AaJiee, n:a (1.6) HMeeM 

~·P,(z1>11 f: \j}1('C 0 ) (tf(z
0

)ll = q1 l!f(z
0

)/f;. (2.6) 

IIP11 

BWI 

STOM, COl'Jl8CHO (1.14), crrpaBe.n;mmo q1 <. 1 • ECJIIIJ'l:9CT:& ycJio-

(1.5), (2.4), (2.Ia) 11 (2.6), T9. n:a ypaBHSHHH (1.3) IIOJJYl{aeM 

Uz2-z1!1 <. B•q1 ~<f(zo)/j. 

0TCIO,I{a n: C J'l:STOM 01{9HKH (2.5,) ITOJJY:IaeM . 
,, ' ' 

11z2 - zo /1 .~ 1/ z2 - z111 + ft z1 - zo/f <. B(1+q1) l ~(zo)fl • 

,I(aJiee, n:CITOJI:b3YJI JI9MMY (HepaB"SHCTBO (I.I5) n: HepaBSHCTBO. (2~?), H3 

COOTHOlliOHim (1.6) JISl'KO ITOJIY'l:aOM . 

K !f (z2)1/ < q~ 'lllf <zolfl. 

llpOJ(OJiltafi 3TH paccylr,IJ;eHIDI ( k - 2 ) paa . , Ml:l ITpUXOJ(liM K H9paB9HCTB8M 

~ z~- z0 ll ( B(1+q1 +q~ + ••• +q~-1 ) H<fCz
0

)1/ ,, 

a <f<zn>ll <. q~ K'f<zo>U , n ... 1, ••• , k • 

5 

(2.7a) 

(2.76) 



· B CHJIY HepaBeHCTB (2.7),{2~2) II (l.I4)_,Cll,PaB8,nJll1BO 

qk = ~ :r.ffi
2

· lltf<zk)ll < qo <1 (2~8) 

Tor.n;a npH 't'k+j = 1 · , j = o, 1... HTepamromruii npo~ecc · (I. 3) 
flJaKTif!I9CKH npeBpa~aeTcff B MeTo,n; HDrOToHa, Ha'!aTHfr c z

0 
= zk • B <~TOM 

CJJY'I89 HS COOTHOill8HHff (1.6) H WO.PUYJI (1.3) CJI8,D;y9T, 'ITO 

. Uf(zk+1)j/ £,.. 4Jk+1( 1 ) ~!.f(zk>l = qk /fcf(zk)// 

l/zk+1- zk/1 f 'Ck·B 1/tf(zk)l(~-'= B· ll<f(zk)ll 

Y'!HTHB8ff HepaB8HCTBa (2. 7), (2.8) H q0 .C. q1 , llOCJI8,D;Ime HepaBeH-

CTB8 MO~O 38llHC8Tn B BH.L\8 

l/tf(zk+1)/l < q1 fllf{zk)// ~zk+1 - zk/1 <. B·q¥ · /1 'f(zo)// 

Tip~!eHeHHe HepaBeHcTBa TpeyroJinHHKa, c y-qeToM (2.7a), .n;aeT 

{[zk+1- zol/ <. B(1+q1+q~+ ... +q¥) 1/Cf(zo)// 

,ll;OK8JR8M llO HH.n;yKIU!H H8,P8B8HCTB8 

ILzn- zoll < B( 1 +q1+<i~ +.•••• +q~-1 ) 1\tf(zo)/[ 

n-k II tf(z
0

)ll ~ Cik2 · ;...1 . /ltf(zk)~ , n'lk 

.UeitcTBHTeJinHO" Ml:l .n;oKasaJIH HepaBeHCTBa. (2. 9) II.PH n ;;, k+ 1 , 

(2.9a) 

(2.96) 

nycTn OHll B8,PH!:l TI.PH n = k + iii U Mll ,D;Olt8JR8M C OOTHOill9HHff (2. 9) 

• Ha CJre~oi.r(eM mare n + 1 = k + Jit + 1 • TaK K8It .z
0 
~ D1 , TO HS 

(1.3) C y'!8TOM 'otieHOK (I. 5), (2. 96) III (2. 76) llO.JIY'l88M 

. . • n-k 
. ;1 zn+1 - zn/1 ~ 'Cn·B ijtf(zn)/1 '< B,q~ -

1
+k /lcf(z0 )~ • 

0•TCIO,n;8, IICIIOJlnSYff H8paB8HCTBO (2. 9a) III' aJieMSHTap~:O~ HepaB'eHCTBO. 
. n . . 
2 - 1 ~ n o: · rrepeli.n;eM K 0~9HK9 

ll':;;~l~<·z;~ -~ B(1+q 1 +q~ +' ••• +q~) ·ll·f(z
0

)//. 

,llaJiee, HS H9,P8B8HCTB8 (1.6), C y-qeTm~, COOTHOill9HHi! (2.8), (2.96), 

llO.JIY'l88M 

l[tf(zn+1)11 ~· "Pn+1·~~). n'f(zn)ll ~ ~ ~2 <ik2 ( 2n-k~1): lltf<zk)l[ 2 ~ 
(,., ' .. 

-- . ~ ' ~ 

'/ 

_: 2n+1-k_1 • ~tf(zk)// ., ~ qk 

6 

•r.e. l!G,P8B9HCTB8 (2.9) ,D;OK838HH Ha ( n + 1 )- M mare. Us (2.9) 

BH,D;HO, 'ITO ,n;Jiff BC9X n ilpli!UJJIDK9HI1ff zn, npli!Ha,D;JI87!(3T c:flepe D 1 • 

TIOitruKeM <iWH.n;a'AeHTBJinHOCTn rrocJie.n;oBaTeJinHOCTU { z
0 

j . Hs ypaBHeHIDi 

(1.3) C y'leTOM ·o~eHOlt (2. 7), (2.9) JierKO ilO.JIY'l89:\l . 

llzn~1- znl/ L..B q~ '1/rf(z~) li • n>k 

1lzn+2- zn+1JI <. .B·q~+1 
· i\lf(zo)/1 ' 

. . . . . . . . . . . .. 
iizn+p:-' zn+p-111 <. B ·q1 n+p-1 /lcf(zo)/1 

OTey,na lllJliXO,D;l!M K HepaBeHCTBY 
P-1 n+i 

II zn+p- znll <. B ( ;2::. q1 ) • II f (zo) n 
t~o 

0Tcro.n:a JICHO, 'ITO /1 zn+p - z
0 

11 ~ _o ll.PM n -= paBHOM9.PHO no p • 
l1T8K [ z

0 
} - lfYH.L\flM8HT8JlnH8ff, a BCJI9,ll.CTBI19 llOJIHOT!l Il,POCT,P8HCTB8 

X -cxo.IVIInancn nocJie.rr.oBaTeJII>HOCTI>. 06osHa'Int;1 'Iepes z* ee rrpe,n:eJI. 

IIepexoM K npe.rr.e.ny B nepBOM nepaBeHCTBe (~. 9); IIOJ'JY'!aef,t 

""' II z*- zoll <. B (~ qt) /['-f(zo)l/ '= 1~q 1 II tf(z.;)/1 • 

T. e. z* E: n1 • . llpe.n;e:m.mm nepexo.n; no LTopoM ns nepaBeHCTB 

(~ • 9) .n;<:teT · · 

II tf'<z*) II = o .• 

· HepaBeHCTBo (:.:! .3) cJie.n;yeT ns paBeHCTBa 

z*- z = rl/t(z )-1( lf(z*) - ,p (z )) ' z = (1-«' )z +ot z* n In l n n nn n 
<X"

0
E(0,1), 

) 

c y-qeTOM HepaBeHCTB (,.!.7) n (2.9). TeopeMa .n;or<asaHa noJIHOCThiD. 

C;rencTBI'!e I. IlycT:b na'IaJinHoe npu6JIIDKeHJ.Ie z0 TaKoBo, 'ITO 

- 1 2 n qo = ~ r.m 11 tf ( z0 ) II ~ 1 • (2 .I·) 

Tor.n;a KJiaccutiecKHii MeTo.n: HI>IOTOHa cxo,n:uTCff u cnpaBe,n;JIUBa o~eHKa 

2° 1 • lz*-z0 l/~B·q0 -lllf'(z
0

)/!. (2.3) 

,UefiCTBUTSJ!nHO, ycJIOBU9 (2. 8) BHllOJIHffOTCa 3.U:9CI> II.Pll k = 0. llpH 

<i:'0 ., 1 I1M90M q0 = q0 , a H8,P8B9HCC'BO (4 .4) 8BTOM3T~I'l9Crui BIHIOJI-

HJIOTCff, nocKoJiney s.nech k = o • HepaneHCTBo (2.3) rrpeBpali\aeTCff B 

(2.3'). 0TM9Tl!M, lJ.Tf ~~eHim (2.3') .JIY'IlllO, 'ISM U3139CTH8ff O~OHI<a ,D;Jlff 
MOTO,JJ;a llliiOTOII8 (cr.~. 7 .. CTp. 403), 
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CJie,IJ;CTBHe 2. liycT:& q
0 

f.- o,: 5 ~ · Tor.z:ta KJiaccwrecKHli MeTo.z:t 
ll:&JOTOH8 JIBJJRSTC.II OllTHM8.ii:&HHM no CKOpOCTH ,CXO.z:tHMOCTH .B CMHCJ19 onpe.z:te-:
Jl8HHR, .z:taHHoro B § I. )le}icTBH'l"eJl:&Ho, JierKo UIOBepHT:&, .· tJTO Bee sKcTpe-. * • 
M8Jl:&HH8 TOtJKU 1: n. <J!YHKLUUI (I.?) Y.z:tOBJI9TBOpmoT ~'CJIOBH1Q 'l: n ~ 1 , 

n = o, 1 •••• CJie.z:toBaTeJI:&Ho, 

'Pn+1('(;n) =min ~n+1('1:'),;, lf'n+~(1) '• 

0TciO.z:ta cJie.nyeT paccMaTpHBaeMoe YTBep;.r,neu:ae. 
3aMetJaHHe I. CpaBHeHHe ycJiomrii {I.I4) 11 (2.r') noKasUBaeT, 

HacK5Jl:&KO lilHpe o6JiacT:& cxo.z:tHMOCTII HTepauult IIA'Ali, tieM y MeTo.z:ta H:&mo
H/8/ 
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maHnas T:, ny3~H~H ~.B. 
CxoA~MOCTb ~Tepa4~0HHoA Hb~To~os1 

Pa5oT·a nocBj:IU~eHa ~3YYeH~~ Hen1 
Hb~ToHa. 4aHo-o5ocHoBaH~e anrop~
napaMeTpa ~ ycTaHosneHa cxoA~Moc· 

cKoA cxeMbl peweH~Sl Hen~l-ieAHoro <P~ 
B 5aHaXOBOM npOCTpaHCTBe. 

Pa5oTa s~nonHeHa B fla5opaTop~~ 
.~· asToMaT~3a4~~ OM~~. 

,,. 
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