3ajgaya pa3MelleHusi IPOU3BOACTBA

HMano: [={l,..., m} — MHOXECTBO palilOHOB (TOpPOJIOB, 00JaCTEI), I'JI€ MOXKHO
OTKPBITh IIPOU3BOJICTBO HEKOTOPOU MPOAYKIIHH;

J=1{1,..., n} — MHOXECTBO NOTPEOUTEJICH F3TOU NPOAYKIHUH (KIUEHTOB);
f; =2 0 — 3aTpaThl Ha OpraHU3alMIO MPOU3BOJICTBA B MyHKTE i.

¢jj 2 0 — IPOM3BOACTBEHHO—TPAHCIIOPTHBIE PACXOALI HA YIOBICTBOPEHHE CIIPOCA j-T'O
KJIMCHTA i-M TPEATPUITUEM.

> () — MaKCUMAaJILHO BO3MOKHOE YHCJIIO MPEANIPUITUN.
p
Haiitu: noaMHoxkecTBo npeanpuaruit S c 1, | S| < p,

KOTOPOC IIO3BOJICT YAOBJIICTBOPUTH CIIPOC  BCCX
KJINMCHTOB C MUHUMAJIbHBIMHU CYMMAPHBIMH 3aTpaTaMH.
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IlepeMeHHbBIC 3a1a4K:

o 1, eclii OTKpBIBAEM IPEAIPHATHE I,
* |0 BIpPOTUBHOM ciTydac

i 1, ecnu mpeanpusitie i 00CIy>KMBAET KIIMEHTA J,
Y |0 BIpPOTHUBHOM CiIydae

MaTteMaTuueckass MojJaeJb

min Z chjzl] + Zﬁxi

iel jeJ iel
[IPU OTPAHUYCHUSIX: ZZU =1, jeJ;
iel
X 2 Zjj iel, jelJ;
2% < p;
iel

zjj, x;€10,1}, iel, jeJ.
Ynpaxknenne. 3amena z;;€ {0,1} na z; > 0 He MEHAET MUHUMYMa CyMMapHBIX 3aTpar.
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3azaua PASMCIICHUA C IIPCAINOYTCHUAMMU KIIMCHTOB

Hano: I={l1,..., m} — MHOXECTBO MECT, T'J€ MOKHO
OTKPBITh IPOU3BOJICTBO HEKOTOPOH MPOYKIIHH;

J = {l,..., n} — MHOXECTBO IIOTpEOUTEICH ATOU
NPOAYKIHH (KITUECHTOB);

IIYHKTE I.

¢jj 2 0 — MpOM3BOACTBEHHO—TPAHCIOPTHHIE PACXO/bI Ha
YIOBJIETBOPEHUE CIIPOCA j-T'O KIUEHTA [-M IIPEANIPUATUEM.

p > 0 — MakcuManbHO BO3MOKHOE YMCIIO MPEAITPUITHM.
R Y, e

{ " - s
i-' o L —

d; > 0 — TpeanodreHus j-ro KJIMEHTa Ha MHOMXECTBE
PEANPUATHM:

min d i — HanOoJIee KeIaeMBbIl [TOCTaBIIUK,
iel

maxd jj — HamMeHee YKeJIaeMbIil TIOCTABIIHK.
el
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Haytu: IloamHoxectBo S < /1, | S | < p, OTKpBIBAEMBIX NPEANPUATHI, KOTOPBIC

MO3BOJIMUIM OBl  YJIOBJIECTBOPUTH CHPOC BCEX KIWEHTOB C MHHUMAaJIbHBIMU
CyYMMAapHBIMH 3aTpaTaMH.

IlepeMeHHbIC 3a1a4M:

.- 1, ecli OTKpBIBaEM HIPCAIPHUATHE i,
* |0 BIPOTUBHOM CiIydae

. 1, ecniu mpeanpusitie i 0OCITY>KUBAET KJIMEHTA J,
Y |0 BIPOTUBHOM CiIydac
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MareMmaTnueckasi MojaeJb

min Z ZCijZ;‘ + Zfixi

iel jeJ iel
D % < p;
iel

x;€4{0,1}, iel,

IIPU OTPAHUYCHUSX:

b
rac z;; — OITHUMAJIbHOC PCHICHHNC 3a1a49U HOTpC6I/IT€J'I}II

7
min Z Zdijzij
jeJiel
[IPU OTPAHUYCHUSX: Zzij =1, jeJ;
iel
X; Zzl-]-, iel, jelJ;

zjj€40,1}, iel, jeJ.
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KBaaparnuHas 3aa4a 0 Ha3HAYEHHUAX

Hano: [ = {l,..., n} — MHOXECTBO 3JJaHUM, I'IC MOT'YT

pasMCIIaTbCs 1ICXa,

J={1,..., n} — MHOXeCTBO IPOU3BOJICTBEHHBIX 1I€XOB;
Ay — PACCTOSHUE MSXKIY 3MaHusIMu k, [ €1 ;
b;j — 00BeM IPOAYKIUH, TPAHCIIOPTUPYEMBIM U3 11€XA i

BILEX j, TAe i, ] €J.
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IlepeMeHHbBIC 3a1a4M:

= l,econ nex i pa3Meraercs B 3JaHUH K,
ik 10 BmporuBHOM Cityuae

MareMmaTnueckasi MojaeJb

min D Y > D aybxyx

ieJjedJlelkel

IIPU OTPAaHUYCHUSAX:
ink =1, mia Beex kel
ieJ
Z X =1, s Beex iel,
kel

xix €40,1}, ied, kel
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I eHeTHUYECKHMH AJITOPUTM IJIA 32124 pa3sMellleHUus

HNnes 3auMCTBOBaHA y KMBOUW NIPUPOALI U COCTOUT B OpraHu-
3allMd  DBOJIIOLMHU, LEJIbID KOTOPOU SBISIETCA IIOJIYYEHUE

ONTUMAJILHOI'O PEIICHUS B CJI0KHOM KOMOMHATOPHOM 3a/1a4e:

min{ 1(S), SeSol}.

HavanbHasa nonyasiuust P = {S|, S, ..., Si} —

Ha0Op JONMYCTUMBIX PEIICHUI UCXOIHOM 3aJjauH.

IIlar 3BoJIrOIMU: BEIOUpPAEM M3 MOMNYJISALMU JBA PEIICHUS, CKpEIBAaeM
WX, NPHUMEHSEM MYTaIMI0, JIOKAIBHYK IIEPECTPOMKY W H0OaBIsIEM
B MONYJISALNIO, 3aTEM HAUXY/IIIEE PEIICHUE YAAIISIEM U3 TOIYJISALUMU.
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Oo0mas cxema ajJropurMa

1. BriGpaTh HAUaIBHYIO MOIYJIALUIO P U 3aIIOMHUTH pexopn F- = min  f(S ;).
i=1,...,k

2. Tloka He BBINOJIHEH KPUTEPUN OCTAHOBKH JEJIaTh CICIYIOIIEE:

2.1. BblOpats “pomurencit” S; ,S; W3 NONMYJIALUN.

2.2. llpumenutp kK S i S j, ONEpaTop CKPEIIMBAHUA M MOJTYYHTH HOBOE
pemeHue S'.
2.3. Ilpumenuts K S’ onepaTop MyTallMU U TTOJYYUTh HOBOE pemeHue S".

2.4. Ilpumenuts K S” omeparop JIOKAJIBHOIO YJIYYIICHUS W IOJYYUTh

HOBOE permenue S"'.
2.5. Ecmm f(S") < F*, TO CMEHHUTb PEKOPJ F =f(S").

2.6. JloOGaButh S"' K mONyJIAIMH U YIAJIUTH U3 HEE HAUXYAIIEE pEIICHUE.
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Oneparop cKpemiuBaHUA
ITIycth S}, > — ABa pelieHus, 3a1aBaeMble BEKTOpamMu X 1, X% e {0,1}".

OoHomoueunvlii onepamop CKpewusanus. BBIOUPAEM CIIy4YalHbIM 00pa3oMm

koopauHaty | < / < n m HOBBIM BEeKTOp X’ momydaer mNnepBble / KOOPAWUHAT OT

I 2
BeKTOpa X , a OCTAJIbHBIE OT BEKTOpa X .

X':01001...011)
X 1101/0...111)
X:01000...111)

Y

[

AHaJI0ru4HO OIIPCHCIIACTCA I[BYXTO‘IG‘IHI)II\/II, TpCXTO‘IG‘IHBIﬁ U T.A. OIICPATOPHI.

Pasnomepnuiii onepamop cxkpewjusanusi: HOBOE penieHue X’ B KaxJI0M KOOpJAUHATE

MOJIY4aET C BEPOATHOCTHIO ().5 3HAUEHUE OJTHOTO U3 POJIUTEIICH.
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Bb100op poaurtedei

Typnupnas cenexyus: U3 NOMYJSIUMA P cliydailHBIM 00pa3oM BBIOMpPAETCs HEKOTO-

po€ MOAMHOXKECTBO P ' < P u poauTesieM Ha3HAYAETCSl HAWJTy4Illee peneHue B P '
S; = min f(S).
SeP

lIponopyuonanvuas cenexyus: A3 NOMYJSAIAA P cy4ailHbIM 00pa3oM BbIOMpPAOTCS
nBa poautens. Js pemeHus S;  BEpPOSATHOCTh OBITh BBIOPAHHBIM OOPATHO

MPOIOPIMOHAIbHA 3HAYCHUIO 1eJIeBOM (YHKIUHU f(.S;).

Bapuanmer: JIydiuii B MONyasluy + CIIy4allHO BBIOpAHHBIM.

Cny4daiiHO BEIOpaHHBIM + HanOoJIee yIaJICHHBIN OT HEro 1 JIp.
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Oneparop myrauuu

Beposmnocmuvlii onepamop mymayuu CiydailHbIM 00pa30M BHOCHUT M3MEHEHMS B
1

IOITYCTUMOE pelIeHue 3aaaun. Harpumep, ¢ Majon BEPOSITHOCTHIO g < B KaXXJ101

KoopauHate 3HadueHue X;€ {0,1} 3ameHsercs Ha npotuBonoyioxkHoe 1 — X;. Eciau B

peleHnn TpebyeTcs: COXPAHUTh Y X; = p, TO CIydallHbIM 00pasoM BHIOHpPACTC
iel

KOOpAMHATa i; Takasg, 4ro X i =1 m xoopauHara i, Takass, 4ro X i, = 0 wm

npou3BoauTCA 3ameHa X; =0, X; =1.

7~ O\
X= 01010...01T1)

X"= (11000...011)
i is
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JlokaabHOe yiay4ylieHue

Jlns pemienus S 0003HaunM uepe3 N(S) ero OKpecTHOCTh, HAIPUMEP, MHOKECTBO

BCEX pelleHui S', Haxoaamuxcs oT S Ha paccTossHuU He 6osee 2 (3,4, 5...)

AJITOPUTM JIOKAJBHOI'0 CIIYCKA

1. Ilonoxwuts S :=S8";
2. HaiiTu B OKpECTHOCTH pelIeHHs S HaMIydlIero coceaa S
f(8)=min{f(S), § e N(S)};

3. Ecu  f(S)< f(S), ToO momoxutrs S:=S © BepHyTbCd Ha Iar 2,

nHaue STOP, nonyyeH N0OKajaIbHbI MUHUMYM.
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3ajaya pa3MeleHusi B YCJIOBUSAX KOHKYPEHIIMH

I={1,..., m} — MHOXECTBO ITYHKTOB Pa3MEIICHHUS;
J={1,..., n} — MHOX€ECTBO KJIHCHTOB,;

C;j — PACCTOSIHHUC OT ITYHKTA I 10 KIIUCHTA J;

P — YUCIIO NIPEANPUATHM, OTKpbIBaeMbIX JIIIP;

¥ — YHCJO0 NPeAnpUsITAN, OTKpbIBaeMbIX JII1P;;

d; — 10X07 OT 00CIIy)KUBAaHUS KIIMEHTA j;

Cnavaina JIITP| npuHuMaeT pemieHue 00 OTKPBITUH
CBOMX MPEANPHUATHN. 3aTeM, 3Has ATO pPEIICHHUE,

i

o

-’

1

-,

r

H

E —
B —e
1 e ———
- I

JITIP, OTKpBIBAa€T CBOM MPEANPHUATHSA TaK, YTOOBI
MOJIy4UTh MAaKCUMAJIbHBIA HOXOX. KIMEHT 3HaeT
oba pemieHus W BbIOMpaeT Ommkaiiiee k cebe ||
npeAnpusTre. 3a1ada COCTOUT B TOM, YTOOBI HAHTH |

peuienue i JIIIP; ¢ MakcuMambHBIX 1OXOI0M.
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IlepeMeHHBIC 3aa4M

1, eciim JIITP| OTKpBLT PEANIPUATUE B IYHKTE i
o1
: 0 B IpOTHUBHOM CJIy4ac

{ 1, eciim JITIP, OTKpBLI IPEANIPUATHE B IYHKTE i
Yi™ U () B ipoTMBHOM ciTydae

= { 1, ecnu knueHT j oociykuBaercs JITIP,
/a :
0, ecniu kiueHT j oocimyxuBaercs JITIP,

J1J1s1 BEKTOpa X IIOJIOXKUM
[;(x)={iel|c; <min(cy; | x; =1)} — MHOXKECTBO IIyHKTOB pa3MEIICHHUS,

KOTOPBIE HaxXOIATCA OJMKE€ K KIMEHTYy J, YeM OJMKallee OTKPBhITOE

npeanpusatue JII1P;.
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MaremaTu4yeckasi Mo/ieJib JIBYXYPOBHEBOI0 IIPOrpaMMHPOBAHUSA

*
max Z d;z;(x)
X .
jeJ
ITPU OTPAHUYCHUSIX le- =p, x;€{0,1},iel
iel
rae z; — ONTHMAIbHOE perneHue 3agaqn JIIIP,:
Y ed
[IPU OTPAHUYEHUIX -z, < Z Vi, jeJ
ZEI] (X)
2 i=r
iel

x;+y; <1, iel, y;,z; €{0,]}
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«be3HageKHbIN MpUMeEP

I1=11,2,3,4,5, 6} — Mmecra pa3MelIcHUs TPEANPUITHH;
J=1{1, 2,3} — KIMEHTHI.
KiuenTsl BIOMparOT OdMKauinee IpeainpusiThe. o

IIpu p = r=1 JIIIP| Bcerna npourpsiBaer!
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Ecnu JIIIP, craBuT npeanpustue B BEpIUUHE TpeyrojabHuka, To JIIIP, craBur cBoe
NPEANPUATHE HA TPOTUBONOJIOXKHOKW CTOPOHE TPEYrOJIbHUKA U 3aXBATHIBAET JIBYX

KJIMEHTOB, B TO BpeMs Kak JIIIP; mony4yaer TonbKO OqHOTO.
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Ecnu JIIIP ctaBuT nipeanpusatue Ha CTOpoHE TpeyroybHuka, To JIIIP, craBur cBoe
MPEANPUITUE B COCEIHEN BEPIIMHE TPEYTOJBHUKA U TOXKE 3aXBATHIBAET JABYX KIIU-

€HTOB, B TO Bpems Kak JIIIP| moixy4daer TOJIbKO OJTHOTO

JIIP,
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YucjaeHubie METOAbI

IIpu 3amannom pewienun x aiug JIIP, 3amauwa JIIIP, gBnsgerca NP-tpymHoun
3aJ1a4€H [EJIOYHUCIIEHHOI O JIMNHEMHOTO MPOrPaMMUPOBAHUA.

3Has €€ ONTUMAJIbHOE PEIICHUE, MOKHO BhIaucIuTh noxoa JIIIP, u JIIIP;.

¢ [ EHETUYECKUU JOKAJIbHBIN IOUCK B IIPOCTPAHCTBE NEPEMEHHBIX X IS
JITIP;.

e lImuranusa oTKUra B mpoCTpaHCcTBE nepemMeHHbix x i JIIIP;.

e Jlouck ¢ yepenyrIUMHUCA OKPECTHOCTSIMHU B IIPOCTPAHCTBE IIEPEMEHHBIX X
s JITIP;.
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ToYHBIN MeTOI

[Tycte &F— nHemycroe cemeiicTBo pemtennit JITIP;.
Jlns ye & nonoxum

Ij(y):{iel|cl-j£mi]nc,j|yl:1}

le

DTO MHOKECTBO MPEANPUITHM, MO3BOJs0mnX JITIP| yaepxare KIIMEHTA j, €CIIH
JITIP; ucnosb3yeT peuieHue y.

J1OTIOJTHUTEIIBHBIE TIEPEMEHHBIE!
D — noxopn JIIIP,

{ 1, ecau npennpusarue i JIIIP, Onwkaninee sl KIMCHTA j
Z. [e—
v 0 B IpOTHUBHOM Ciy4ae
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IlepedopMmyimpoBKa 3a1a4u:

max D (1)
[IpY OrPaHUYECHUAX Z Zd 2; 2D, Vyed, (2)
jeJite(y)
D z;=1 jel, (3)
iel
X; 2z, 1€l,jed, (4)
in =D 5
iel ( )

Ecaiu & — Bce pemenus JIIIP,, To nmogy4aeM 35KBUBAICHTHYIO TTepepOpPMYITUPOBKY.
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Ilycte & — HekoTopoe cemericTBo perenuit JITTP,.

Torma D(&) — BepxHss olleHKa MakcuMalibHOTO noxoza JIITP;.

[Tycte x(&) — onrtumanbHoe pemrenue misd 3agandoro & u D'( x(&)) — moxon

JITTP, Ha pemienuu x(&F). D'( x(&)) — HuxHaA orleHKa ontuMmyMa s JITIP;.

UrepannoHHbIN METO/:

0.
.

2.

BriOpath HauampHOE ceMeHCcTBO & U mooxuth D* ;=0

Pemmnts 3amauay (1)—(5), vatitu D(&F) u x(&)

Pemmmts 3agauy JIIIP,, Beraucauts y(x(F)) u D' (x(F))

. Ecmu D* < D'( x(&)), To D* :=D'( x(&))

Ecau D(&) = D*, To STOP

Jlo6aButh y(x(&)) B cemMeiicTBO & W BepHYThCS Ha mmar 1.
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Teopema. HMrepalimOHHBIA METOH SBIACTCS KOHECYHBIM W JTA€T TOYHOE PEIICHUE
3agadu (1)—(5).

Jloka3areabcTBO. MeETOA OCTaHABIMBAETCS, KOTJA BEPXHSA OLIEHKA ONTUMYyMA
COBITQJIAET C HWKHEW OILEHKOW. 3HAYUT PEUICHHUE TOYHOE. Tak KaK BO3MOXKHBIX
petenuit JITIP, He Gomee C,, TO JjIsi KOHEYHOCTH METOJa TPEOYETCs, Y4TOObI

pemeanss y(x(&)) Ha mare 5 He TOBTOPSUIKC.

[Ipenmomoxum npotuBHOE. Ilycth pemenue y(x(&F )) yxke comepkurcsa B & .
Torma cormacHo orpannueHuio (2) BepxHsa oueHka D(& ) HE HOIDKHA IPEBOCXO-
auth noxonaa JIIIP, mpu orBetHoM Xxome y(x(&)) JIIP,. Ho y(x(& )) — ontu-
manbHOe pemenue JIIIP, mns x(& ). 3naunt D(&F) HE NPEBOCXOIUT HHUKHEH
orneHku D'( x(&)), u MeToI IOMKEeH ObLI OCTAHOBUTHCS Ha Iare 4, HE Iomagas

Ha war S. [IpotuBopeune. m
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Hous peiaka JIITP,
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