JIEKITUST Ne 5

Meton BeTBeli 1 rpaHuIl



METO/I, BETBEI1 I TPAHULIIL (uzes)

PaccmoTpum 3agayy:

min{ f(z)|z € Q}

1. MuoxxecTBo (Q JOIXKHO DbITE Pa3NOXKNMbBIM, T.€. Cy-
LLLeCTBYET KOHeYHOe pa3bueHne Ha aTOMapHbIE MOAMHO-
YKECTBA.

2. 3agatbl pyHkuun: x(d) — "Hannyuwee" pewenne,
b(d) — setenerns n H(d) — HnxHss rpaHnua.

U< Li{@)) < tvitn ()

0.



METO/I, BETBEI1 I TPAHULIIL (uzes)

Oynkuns H (d) — HesospacTatowas, To ecTb Ta-
kasi, yto H(d1) > H(d3), ecnn d1 C ds.
3. 3apaH pekopg g — "Haunydwee' HaiaeHHoe gonyc-
TUMOE peLleHue.



METOJ/I BETBEI U TPAHUII

[lycTb K ouepeaHoMy Lwary nmeercs pasbuerne
t15 ..., T MHOXECTBA HEMPOBEPEHHbLIX PELLUEHUNNA 1
pexopa Y Ha nepeom ware umeem t1 = Q, z0 -
NPOU3BOJIbHbIA 31eMeHT MHOXKecTBa (.

Onucanue Tekymiero mara. [Ipoesepka anemen-
TOB pa3bueHns:
MHOXeCTBO £ MpPOBEpPeHO 1 O0TOpachIBAETCS ecnu

NI

1) H(tl) > f(wo)a



METOJ/I BETBEI U TPAHUII

NI

2) dyrkums x(d) onpegeneHa Ha MHOMeCTBe
t
NPUYEM, eCnu
F(z(t) < f(a?),
0 _

TO YCTAHABJIMBAETCA HOBOE 3HA4YEHUE peEKOPAa &~ —
:c(tl).



METOJ/I BETBEI U TPAHUII

Ecnn oTbpoleHHbIMN OKa3bIBatOTCS BCE SIEMEH-
Thl pa3bueHns, TO anropuT™M 3akaH4MBaeT paboTy u
20 — pewenne, HaligenHoe B pesynbTate ero paboTsi.

/ / /
CTBa, He OTOPOLLEHHbIE B pe3y/ibTaTe NpoBepok. Bribe-
DEM Cpefn HUX HEKOTOpoe 'mepcnekTnsHoe MogMHOXKECTB
/

ty



METOJ/I BETBEI U TPAHUII

[TpumMernm K Hemy dyHkumto BeTenerus b(d), B
pesynbTaTe 4Yero nony4dum ero pasbuerne dy, ..., dn

N B LEJOM HOBOE pasbueHune
/

/ /
tl,...,tlo_l,dl,...,dN,th_l_l,...,t

/

L

/

MHOXECTBA HEOTOPOLLEHHbIX PELUEHNIA.
[Tocne aToro HaduHaeTcs cneayrolwmii war.



METOJ/I BETBEI U TPAHUII

KoHe4YHOCTb anropnTMa:

1. Ha ntobom Lware MHOXECTBO HEMPOCMOTPEHHbIX peLLe-
HUA — ODBEAMHEHME KOHEYHOrO YUCNa PATOKUMbBIX
NOAMHOMECTB.

2. Ha kakgom ware anroputma xoTst Dbl 0guH 3e-
MeHT pa3bueHnst anbo otbpackiBaeTcs, 1Mbo pa3burea-
eTCS Ha MOLMHOMECTBA, KaXKJ0€e N3 KOTOPbIX COCTONT
N3 MEHBLIErO YMNCAa aTOMAPHbIX MHOXECTB.

3. ATomapHble MHOXXECTBa BCerda oTbpachiBatoTCs .
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METOJ/I BETBEI U TPAHUII

“4TO MOXHO CKa3aTb O MONYYEHHOM B pe3ysibTaTe
paboTbl anroputma pekopge V7

[Tyctb Q1 — 0bbeAVHEHNE MOAMHOMECTB, OTOPOLLEH-
HBIX MO NepsoMy npasuy, a Qo — obbeAnHeEHE MOAMHO-
XKECTB, OTOPOLLEHHbIX MO BTOPOMY MpaBuy.

Torpa @ = Q1 U Q2.
Ecin Q* N Qq # 0, to Y — ontumanshoe pe-
lLIeHWe BHe 3aBUCUMOCTU OT cnocoba 3aganus x(d).



METOJ/I BETBEI U TPAHUII

Ecm Q* N Q1 = 0, 7o Q" C Q2, Te. Haii-
nytea d; Takne, wto Q* Nd; # 0, d; C Q2 v
Q" C Ud;

Cayuain 1. f(x(d)) = mg_f(w) OTctoga n

rc
onpeaenenus Qo umeem, yto x(d;) — onTumansHoe

peLleHune ans noboro . [ycts di — nepsoe NogMHOXKeC-
TBO oTbpoLenHoe no ycnosuio 2. Toraa f(xY) <

f(x(dy))-

-10-



METOJ/I BETBEI U TPAHUII

Cywaii 2. f(x(d)) < (1 + €)f(z*(d)).
OTctoga u onpepenerns Q2 nmeem, yto x(d;) — &-
onTUManbHoe pelleHne ans ntoboro 2. lycte dy —
NepBoOe MOAMHOMECTBO OTOPOLUEHHOE MO YCAOBUIO 2.

Torpa f(z?) < f(x(d1)) < (1+4¢)f(x*(d1)).

-11-



METO/I BETBEIT I TPAHUIIL

[Tpn paspaboTke anropntma MBul Heobxonnmo kKoHkpe-
TU3NPOBATb CAEAYIOLNE SNEMEHTLI ODLLEN CXeMbI:

— aTOMapHble MHOXECTBA PELLEHNI;

— Cnocob 3afaHns NOAMHOMECTB PeLLIEHW;
— DYHKLUNIO BETBNEHUS]

— CNOCOD BBIYUCNEHNA HUMKHEN TPaHULbI;

— PYHKLUMIO BbIDOPA HAWNYYLLErO PELleHs:;

— MpaBuIo BbIbOpa NEPCNEKTUBHOMO 31eMeHTa pasbu-

EHUA.
-12-



Meton BeTBeil 1 rpaHuIl

PaccmoTpum 3aga4y, B KOTOPOWA LieneBast oyHKLNS
yioBneTBopsieT ycnosuto Jlunwmua.

OrpaHnyumcs 3agadeli MUHUMW3ALWN Ha runep-
kybe: f(x) — infpeq, rae Q = {x =
(1y:eesxpn) :0 < x; < 1,2 =1,...,n}
Cornawenuns:
|f(x)—f(y)| < L||z—ylloo a7 Becex T,y € Q,

(1)

rne I = const > 0 — koHcTanTa Jlnnwuua,
13-



MeTon BeTBeil 1 rpaHuIl

X — = 1MaxX |&; — 1.
” y”OO 1§z’§n| 1 yzl

N3 (1) == dbyHkuus f —HenpepbiBHa 1, cegoBaTeb-
HO, AOCTUrAET MUHUMANLHOMO 3HadeHus f* Ha runep-
Kybe.

Boibepem Ha otpeske [0, 1] (ocu ) cnegytoume
TOYKM

h . .
1 _ " 2 __ 1 +1 ]

_14-



Meton BeTBeil U rpaHuil

m
O Q) $]
rae h = T — war CETKN, a M — NoAXoAALLEE HATYypPalb-

HOE YINCIO.

= max{ml- + (m — 1)h, 1},

Ha runepkybe @Q BBegem ceTky

_ 11eeelny 2 i )
Qh_{ml _(mlvmzv o Ja .,CE")},
. (¥
rge jJ-ad KoopanHaTta ajjJ NPUHNMAET O4HO N3 CIENY-

FOLLLNX 3HAYEHWUN

1 2 m
ajj,wj,...,ajj .

-15-



Meton BeTBeil 1 rpaHuil

[TycTb

F}, = min f(z"1™).
Qn

Teopema. [1nsa noboii byrkuun f (), ynosnetso-
psitowteli yenosuto JInnwuua (1), cnpaseannea oueHka

f*<F < f*+e (2)
JlokazarejbcTBO. MHOXecTBO
o h
Q'I:lo..'in — {m = Rn . ||$ . Cl?ll"'zn”oo S 5}

-16-



Metoa BeTBeil 1 rpaHu7Il

— runepkyb C UEHTPOM B Touke ll-in (rpatn na-
pasfiesibHbl OCAM KOOPAMHAT, AiuHa pébep — h).

[lns nmoboit Toukn x € Q Hargetcs runepkyb
Qi,...i,, COAEPXALUMNA 3Ty TOUKY —>

h
ZFh_LEZFh_s:

Nmveem f* < Fp, < f*+ ¢ B

17-



Metoa BeTBeil 1 rpaHUIL

PaccmoTpum npoussosbHblli runepkybd I'ax€, b c uen-
Tpom € 1 ganHoli ctopoHsl A

C n . C h
I[z€, h] = {weR e — ||oog§}.
OuesungHo, uto V & € I'[x€, h:
f(x) = f(z) — f(z°) + f(=°) >
> —L|lz — 200 + f(z%) = f(z%) — Lh/2.
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Metoa BeTBeit 1 I'PaHNIL

EcrecTBeHHO, TOrga ONpesennTh HUXKHIOK rpaHuLLy Ha
runepkybe I'[x€, h] pasencteom H (I'[x€, h]) =
f(x€) — Lh/2.

DyHkuynto BbIbOpa HawuNy4Lero peleHus onpege-

UM Ha r.-Kybax co cTopoHoli h (urpatoT posb ato-

2e

MapHbIX MHOXECTB peu_|eH|/||7|) He npeBocxoAALen J-

NONOXKNE
x(T'[x, h]) = x“.
[TogMHOXeCTBa pelueHnii bygem 3aaBaTh B BUAE Ha-

bopa runepkybos.
-19-



Metoa BeTBeit 1 I'PaHNIL

Ha nepeom ware uveem t; = L[z, A], rge
NepPBbLIN pexkopa wR— LLEHTP I.-Kyba co CTOpOHOI AR —

A.

[TycTb K o4yepesHOMY wwary umeeTcst pasbuerne

l1 = F[wla hl]a eyt = F[wLa hL]
n pekopa £t — uenTp r-kyba co croponoii AL,
OuepefHolt War Ha4MHAETCA C NMPOBEPKY TUNEPKY-
ba c Homepom I. OH cyuTaeTCs NMPOBEPEHHBIM U OT-
OpachIBaeTCs, eC/in BbIMONHAETCS OfHO U3 CAEQYHOLLUX

YCNOBUIA:
-20-



Metoa BeTBeil 1 rpaHUIL

1) H(T[z!, b)) > f(zP),

2) CTOPOHa r.-Ky6a hl HE NPEBOCXOAUT BEANYUHDI
2e

L [
[Tpn aTOM, ecnu peanusyetcs BTOpol ciydait u

f(zh < f=B),
R

TO YCTaHABJVNBAETCA HOBOE 3HaYeHUe pekopaa &'v =
z! n sennanne AR = hy.
[ononHnTtensHoe npasuno:

-21-



Metoa BeTBeil 1 T'PaHNIL

Cnyuaii 1. (Texkywmii pekopg xyxe )
Ecw f(zh) < f(2'), 1o

Cpean OCTaBLUUXCS TunepkyboB pas3breHunst oTopachl-
BaEM Te, KOTOPbIE COAEPXKAThLCS B I.-Kybe

o1 206" — @)
9 dl; e

[lo onpegenennto HuxHeld rpaHulsl umeem Yo €
I'[x€, h| Hepagencteo f(x) > H(I'|xC, h]) =
f(x€) — Lh/2.

L

-



Metoa BeTBeil 1 rpaHUIL

[TosTomy anst 1t0bol TOYKM & M3 [JAHHOrO r.-kKyba
IVEEELY,

R 2@ — f(a))
f(@) > H(Ca®, .

o £(pRY _ £(
oty - £ 206 = 16)
Cnyyaii 2. (TeKyu_uAm pekopq ydiue)

) =

= f(zh).

Ecn f(xzf) < f(ah), To cpean ocraswmxcs

9L



Metoa BeTBeil 1 rpaHUIL

runepkybos pasbueHnst oTobpackiBaem Te, KOTOPbIE CO-
NEepXKaThCs B r.-Kybe

rpat, 2060 — 1),

T.k. anst noboli TOYKN & U3 AaHHOTO r.-kyba nmMeem
f(z) > f(zB).

Ecnn otbpollenbl Bce anemenTsl pasbuerns, To
aNrOPUTM 3aKaH4MBaeT paboTy u it
peLeHne.

— Tpebyemoe
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Metoa BeTBeil 1 rpaHUIL

Ecnun ecTb HeOTOpOLLEHBIE MHOXECTBA, TO BbibUpa-
eM "nepcnekTusHoe NogMHOXKECTBO I‘[ml, hi]. ®yHk-

Lnsi BeTBneHnst b(+) pasbusaer ero Ha 2™ ognnako-
- h

BbIX MOAKYDOB CO CTOPOHOM 7l
[locne 3Toro HauMHaeTcs creaytoLwnii war.

_05.



Metoa BeTBeil 1 rpaHu7Il

3ameuanne. Eciu B mmpomecce paboThl aJro-
pUTMAa HE IIPOUCXOJNT CMEHbI PeEKOpAa 10 IIpa-
BIJIY 2, TO IIOJIYYEeHHBbIN PEeKOP/ — ONTUMAJIb-
HOe pellleHne 3a1a4vu. B mpoTuBHOM cJydae
€ NpubJanKeHHoe pelieHue.
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