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3al'PA3SHEHNA MHOI'MMUW BPEJIHBIMUW IIPUMECAMUI

Buzrynos H.II.

29 mapra 2006 roma

1. Paccmorpum mianupoBanue oxpatbl BO3AYIIHOrO Hacceiina IpoMbIIILIeH-
HOI'O T'OPOJIa, KOTOPLIN 3arpsa3HeH BbIIE HOPMbI L BPEJHBLIME [PUMECAMU,
L > 1. Byaem cuurarb, 910 2z = (21,29),2 € Z COOTBETCTBYET TE€PPUTO-
pUH TOpo/jia, IIAHUPOBAHNE BEJIETCS JIJIsT BPEMEHHOTo oTpeska 1, ..., (¢ + 1).
Barpsi3Henne MOXKHO YMEHBLIINTDb, IPUMEHEHsIsl Pa3/IMIHble IIPUPOIOOXPaH-
HbIe IIPOEKTHI. Tpedyercst ompese/nTh, KOraa CJIeIyeT PeaJn30BaTh IPOEKT
p,pel,....,B, lel,...,L —sBuepuox 1,...,t win B rog t + 1. Ilepe-
MeHHas &, Oy/JeT IPUHIMATD IIPH 9TOM, COOTBETCTBEHHO, 3HadeHust 1 min 0.
Ecin &, = 1, T0 910 npuBejieT K yMeHbIIEHUIO 3arpsi3Henns [—oif Bpe/Hoil
npumechio Ha AC,(2), 2 € Z u K 3arpatam (;,. ObImne 3aTpaTbl Orpatn-
yeHbl BesimauHoit D. [Ipu D = 0 nporuos 3arpsizHennsi [ —oii mpuMechbio Ha
KOHeIT rojia ¢ Bbipaken B Bujie dyukiwn Ci(z), z € Z.

Camasi ecrecTBeHHAsl [TOCTAHOBKA 3aJa4ll ILIAHUPOBAHUS PU TaKIX
YCJIOBUSAX COCTOUT B CJIELYIOIIEM.

MunumusupoBath L 11e/1eBbIX (OYHKITUIT
Y, — min, [ =1,L (1)
IpU OrpaHUYeHUAX Ha IIepeMeHHble ¥, &,

P
Cl(z) - Z Acl,p(z) gl,p < }/27 z € Z7 | = 177[/ (2)
p=1
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L P

> 2. Gpbip <D, (3)
I=1p=1

&p,€{0,1}, p=1,PF, =1L, (4)
YeR, l=1,L. (5)

Bce nmpumecn MOXKHO YTOPSJI0YUTD IO CTENEHN YOBIBAHUS WX TOKCUIHOCTH,
TO ecTb OyJieM IoJIaraTh B JaJbHENIeM, 4TO YacTHbI KpUTepuii Y; BaKHee

kpurepus Y1, [ =1,L —1,
Vi Y=Y (6)

CaMblit IpocToit crtocob perenust 3a/ia9u BeKTopHoit ontuvusaiwn (1)-(5) ¢
YIETOM JIEKCHKOTpaUIeckoro yropsaodenust (6) cOCTONT B HCIOIb30BAHUT

METO/Ia [IOCIEI0BATE/ILHBIX YCTYTIOK |1].

e [lepswriit mar. Criejryer pemnarsh OJHOKPUTEPHAILHYO 331a9y MIHUMUA3a-

nmu Yy npu orpanndennsx (2)—(5). Haxogaurest ontuMasbioe 3nademHne

vy

e [—bIii mar, [ = 2,..., L coCTOUT B MUHUMHI3AIUNA Y; IIPU OrPaHUYIEHUSIX

(2)-(5), monosrennbx (I — 1) yeaoBuem

Y, <Y +AY,, k=1,1— 1. (7)

K coxasiennto, Beioop 3nadenuit yerynok AYy, k= 1,1 — 1 aBisiercs camo-
CTOSATEJILHOM CJIOYKHOI 3a/1adeil n JI/Isi UX OllpejiesieHns TpedyeTcs JIOMoJTHI-

TesbHasl nHGoOpMalng 0 YaCTHBIX Kpurepusix Y, [ =1, L.

2. PaccMmoTpum Ternepb JIpyroii mojixo 1, MO3BOJIAIONIII OCYIIIECTBUTh CBEPT-
Ky BEKTOPHOI'O KpuTepusi Y1, ..., Yr. OyHKIN [10JI€3HOCTH OYJIET TOCTPOCHA

Ha 0a3e SKCIIEPTHBIX OIEHOK.



Bynem npeanonaratsh B ajabHeIIeM, YTO BpeJT, TPUUNHEHHBI Yesi0-
BEKY 3arps3HeHNeM BO3/lyXa Y; NMPUMEChIO [, BblparkaeTcs HEKOTOPOil 3aBu-

CUMOCTDBIO

U,(Y), lel,..., L. (8)

Takast 3aBUCUMOCTD JIOJIKHA YUUTHIBATH PA3IMIHYIO TOKCUTHOCTH BPETHBIX
npumeceil B Bozjyxe. 3uadenusi pyuknun V;(Y;) B smob6oit pukcupoBaHHOl
TOYKe Y; He uMeeT (PU3NYIECKOr0 CMBICTIA, U JlayKe JacTo HesCHO, B KaKUX €11~

HUIIaxX CJIEAYET 9THU 3HaYCHUA HU3MEPATD. CMBICJI IMeeT TOJILKO OTHOIIEHHE

U(Y)) /Wi (Yy) , a umenHo,

o ccn W (Y))/Wy(Yy) = 1, To Bpe, nmpudMHEHHBIT KOHIEHTpalueil Y]

BelleCTBa [, paBeH BPeJly, BbI3BAHHOI'O KOHIIEHTpaleil Yy BeriecTsa k;

o cc Vi (Y)) /Wi (Yy) > 1, To KoHIeHTpaIust Y; 6osiee BpeHA, Y9eM KOH-

HeHTpalus Y npumecn k;
® II ccJI OTHOIIIEHNE MEHbIIEe eJIMHUIILI, TO Y; MeHee BpeaHa, 4eM Y.

Ormerum Taxkxke, 910 Vi(Y])/Wi(Yy) = 2 roBOpUT TOJBKO O TOM, UTO TPH-
Mech [ ¢ KoHIleHTpalueil Y; 6ojee 111 dejioBeKa BpejiHa, 9eM IIpUMech k ¢
KOHIIEHTpaIeil Yy, , HO HeJIb3s CKa3aTh, UTO IPUMECh | olmacHee B JiBa pasa
JIJISL 3JI0POBbsI YejioBeKa, 4eM k .

Beoirmiem ye/ioBusi, KOTOPbIM JIOJIZKHA YIIOBJIETBOPSATH (DYHKIUST BPe-
ma (), lel,... L.

1. Cunraem, 9TO BCe BpEJIHbIE IPUMECH PACIIOJIOXKEHBI B HOPSIJIKE YObIBa-
HUST UX TOKCHIHOCTU. DTO YIOPSAOUEHUE IIPEJIIIoIaraet, 9To (pyHKII

speqa Wi(.), [ € 1,..., L obaagarmor cBOHCTBOM
U (C) < Uy (C) st ioboro C € R, [ =1,L — 1.

2.9 (C) = Caa C < 1, 1 € 1,...,L. Ipyrumu cioBamu, ecjin 3a-

I'PA3HEHHOCTH B a0COJIIOTHBIX €JIMHUIIAX IIPUMEChIO [ He IIPeBhIIIaeT Ipe-
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JIEJIBHO JIOIYCTUMOIT KOHIIEHTPAIIMU, TO BPeJ, OT 3TOI IPUMECH YUC/IEHHO

paBeH 3TOIl KOHICHTPAIIUN.

3. ¥,(C), L €1,..., L — nenpepbiBHbIE, MOHOTOHHO BO3DACTAIOIIIE, BbI-
nykJble pyHkimn. leiicTBuTebHO, HEOOIbININE M3MEHEHNST KOHIIEHTPa-
U JIOJIZKHBI IPUBOAUTL K HEOOJLIINM U3MEHEHUAM 3HAUYeHUH (DyHK-
it Bpesa. Kpome Toro, ysesmuenne KOHIEHTPAIN JI000I0 3arPsA3Hi-
TeJIs HEe MOXKET YMEHBIIUThL BpEJHOe BO3JeicTBUE Ha uejioBeKa. Bbl-
nykyiocth Gyuknuit W;(.), | € 1,..., L Tpebyercsi, 91006l OTPA3UThH
cJIeJIyIONIee OUeBUHOE cooOparkeHue. YBeJNYeHne KOHIECHTPAILME 3a-
IPSI3HUTEIS, HAIIPUMED, B J(Ba Pas3a, IPUBOIUT K YBEJIUUCHUIO BPEIHOIO

BO3JIelicTBIE, BOOOIIE rOBOps, DoJiee YeM B JiBa Pasa.

4. Byznewm npefmosarats, aro see dyuknnu Wi(.), [ € 1,..., L — dyukium
OJIHOI'O KJIacca, TO €CTh JINOO BCe IOJMHOMBI, JINOO BCe IOKa3aTe/IbHbIe
dyHKIMHI, OO CTEleHHbIE U T.JI. DTO MPEIIOJJIOXKEHIe He CJIeIyeT U3
KaKnX-JIn00 pusniecknx coodparkeHuii, OHO MPOCTO YJI00HO JIJIst TieJieit

MOAEJINPOBaHMA.

B kavectse dyukuuit U;(C) mag C > 1 Oyuem B JabHEIiIIEM HCIOb-

30BaTh CTEIEHHYIO 3aBUCUMOCTH
\PI(C) = OélC/Bl, a>0,1=1,L. (9)
N3 cpoiictBa 1 ciemyet, 9TO

B> > > > 6y (10)

U3 coiictra 2 u HenpepbiBHOCTH byHKIWA W;(.) ciempyer

ay=1,1=1,L (11)

Koaddurmenter 5;, | = 1, L MOXKHO OIpEIEINTEL C IPUEMIEMOIl J1/ist
HPAKTUKKM TOYHOCTHIO C ITOMOIIBIO 9KCIIEPTOB — TOKcUKoJiorop. CHadaJia cJjie-

JlyeT BBECTU HEKOTOPYIO MKAJTY U3MePeHUs JIJIs OJHOI 13 npumMeceil. Byaem
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CUNTATD, YTO JId HanboJIee TOKCUIHOI npuMecn L
U (Cp) = Cp nas moboro Cf € R, (12)

JIpyrumu cioBamu, B popmysie 9 mosoxkum B = 1.
Kaxkmomy skcriepTy m3 rpynmbl B M 4esloBeK IpejjiaraeTcs 3a1o)i-
HUTD CJIeIYIONIYIo Tabymity. B Tabiuie 3aaHbl 3HAUEHUS KOHIIeHTpaIuii L—

oit mpumecu CL, ... C4. ..., CL npuyem
1 1 i I
Cr=1 0 <...<(Cp <...<(].

Sxcnepry m nago npegoxuts (L — 1) onenok Cf™, rae uncio Ci™ ecth
KOHIIEHTpAaIisl npuMecr | Takasi, 9TO BpeJ OT Hee paBeH Bpely OT IIpH-
mecn L ¢ xonnenrpanueit C4. JIpyruMu cioBaMu, Bpejl OT KOHICHTPAIIMIt
Cim, ..., Clim, ..., C% npumeceit 1,...,1,..., L nomken ObITH paBeH ¢ TOY-
KI 3pEeHns dKcIepTa m. BelmmecTBa paciosioXKeHbl B IMOPSIKE YOBIBAHISA HX
TOKCUIHOCTH, ITOTOMY JOJIZKHO BBIITOJHSITHCS CIEYIOIIEe YCIOBHUE IPHU 3a-

[IOJIHEHUN TAOJINIL;

YeM MeHee TOKCHYHA ITPUMECh, TEM MOYKET ObITH BBINIE €€ KOHIIEHTPAIIHS.
[TycTb KO3 puImenT, XapaKTepusyIoninii crernelb KOMIETEHTHOCTH SKC-
nepra m pasen W,,, W,, € 1,...,10, m = 1, M. Torna Bce M uucen, 3a-

MOJTHEHHBIX 9KCIIEPTAMU, CJIeyeT 00padoTaTh CHaYa A CJIeTYIONIM 00pa30M:

M Lm
i _ Zmzl WmCZ

=1,1, [ =1,L — 1. 14
l Z%:lwm aZ ) Ly ’ ( >

Oueu/tro, uto u3 (13) ciemyer, 910 1 yepeIHEHHbIE TaHHbIE C*Z, i=1,1,1=
1, L — 1 OyayT yJI0BJIETBOPATH YCJIOBUIO

A .

Ci<...<Ci<-. <L (15)



Tenepn paccyzkjiaem cieytonm obpaszoMm. s KaxKaoro gpukcupo-
BAHHOI'O [ CyIIeCTBYeT 00beKTUBHO HekoTopasi dbyukius Bpeaa Wy(.), KoTo-
pas Kaxkjoit Touke Cf, Cf{ > 1, 4 € 1,...,I cTaBuUT B COOTBETCTBUE TOUKY

U,(CH), 1 < L raxyio, uTo
U(C))/Wi(CL) = 1. (16)

[Ipeanonaras, aro V;(.) — dynknun suga (9), moxxem (16) 3ammcars B cie-

JAyIoleM Bujie
(Chor=ci, i=1,1,1€1,...,L. (17)

Yucna Cf, ¢ € 1,...,] HaM HeU3BECTHBI, HO SKCIEPTHBIM IIyTEM IOJIyYeHbl

nx onenkn C7, npuueMm Kaxkaoe dncyio C} ects npudmmzkenne C] ¢ 0THOCH-

TeJILHOM OMUOKOH €}, TouHee
Ci=Cji(l+¢e),iel,... I (18)

OmmnbKa €] BO3HIKAECT OT HETOTHOCTH SKCIEPTHBIX JAHHBIX U OT HETOTHOCTH
HCTIOIb3yeMoit 3aBucumoctn (9).
Tenepp mpocTO ONMpeeNM HapaMeTp (3 B SMIHpHUIecKoii dopmyie

(9), mOJIBb3YSICH METOJIOM HANMEHBIINX KBaJIPaTOB
Cil+e)t =0y, i=T11. (19)
[TposiorapudmMupyem JIeByIo 1 paBylo 9acTu HEPABEHCTBA
Gi(In é’f +In(1+¢))=InC;, i =1,1.
Orcrona
1
G

Cuntas omuodku €}, ¢+ = 1, [ MasibIMu, paziaoknM jgorapudm B psj Teitopa

In(l1+¢)=—InCi —InCl, i =1,1.

n oCTaBHUM TOJIBKO HepBbIﬁ qJIEH Pal3JIozKEeHUA 9TOTI'O pAlla

1

el=—InCi —InCl, i =T1,1.
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MunnMusupyem Ternepb BeJTUIIHY

I i | .
E%QkﬁzZ@m%—W%2

i=1 i=1 Pl
COOTBETCTBYIOIIUM BbIOOPOM (3. [[Jis1 9TOr0 BBIYHCIMM MTPOU3BOJIHYIO

o, d
%fjg(m@ @(M>

U [IpUpPaBHsieM ee K HYJIIO. OTC}O;La

5 = ZlnCL = ZlnCl

)IHCL

U, CJIeJIOBATEIBHO,
I , I .
Br=0_InCp)/ (X InCy). (20)
i=1 i=1
OueBuHO, YTO TaK MOYKHO BBIYUCJIUTHL (3 jjis jrodoro [ € 1,..., L. Bel-

noJjiHerue yeaosust (13) mpu 3amotHeHnr TabJIui SKCIepTaMu FapaHTHPyeT

BBITIOJTHEHNE cBoficTBa (10), TO ecTh

TESREY I

Jlerko mnocunrTarh TakKe (gﬁE)ZQ n y6€,ZLI/ITbCH YTO BbIYUCJICHHDbIC 3Ha4e-

HUS (3 COOTBETCTBYET MUHUMYMY 27, & He MAKCUMyMy WJIN TOYKE Mepernoa.

N3 dopmyist (17) caemyer, aro
Ci=(Cph, i=T1,1=T,L—1

1 OTHOCUTEJbHBIE OIINOKI PpaBHBI

Ecnn ommOKn BeJMKHW, TO MOJIE3HO MOBTOPUTH SKCIEPTU3Y, MO3HAKO-
MUB 9KCIIEPTOB C pe3yabTaTaMu 00pabOTKN TabJINI U ¢ MHEHUEM TeX IKCIeP-
TOB, OIEHKN KOTOPBIX HamboJee CUILHO OTIMYAIOTCS OT YCPEHEHHDBIX Olle-
HOK. OTMETUM TakKzKe, UTO JIETKO MOAUMUIINPOBATH U3JI0KEHHYIO METOIUKY
seranciaenns Gyukmuit Wy(.), | = 1, L — 1 takum 00pa3om, 9To0bI 9KCIEPT
MOT 3aITOJTHUTH He BCIO TaOJIHUILY, a TOJBKO CTOJIOIBI, COOTBETCTBYIOITNE BPE/I-

HBIM [IPUMECM, C JIefiCTBUEM Ha YeJIOBEKa KOTOPBIX IKCIEPT XOPOIIO 3HAKOM.
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3. Urak, mbl Oyjem rerepb cantarb, 9o hyHKImn Wi(.) yxKe BbIUUCIEHBL.
Kaxk rerepb cBecTH MHOTOKpPUTEPUAIBLHYIO 33/a4y K 3a/lade ¢ OJJHUM KPUTe-
puem?

[TycTh mMmeeTcst jiBa BEKTOpA, KOMIIOHEHTHI KarKJOr0 U3 HUX — KOH-
nenTpalun L BpeaHbIX IIpUMeceil (Yl(l), - L(l)) u (Y1(2), - L(2)). Haio

Hay49UTbCA CpaBHUBATDL 9TU JIBa BEKTOPa, TO €CTb HaliTn COOTBETCTBYIOIILYIO

dbynkImIo cBepTKN. ByeM cunTaTh, 4TO 3arpsasHeHne (Yl(l), o L(l)) MeHee
BPEIHO JIJIs 9eJIOBEKa, YeM 3arpsi3HeHne (Yl(Q), o L(2)) ecJin
(1) (2)
ax {0 (Y, )} < max {0(Y,7)}, (21)

OJINHAKOBO BPEJIHO, ecyin B hopmysie (21) paBeHCTBO 1 00Jiee BPEHO, €C/Ii
CTOUT 3HAK «DoJibiniey. OUeBnIHO, YTO TAaKOE Ipe/ICTaBIeHIe Hanboee 6113~

KO K ,ZLefICTBI/ITe.HbHOCTI/I, €CJIN B KazKIOM BEKTOPE

i i
KOMITOHEHTHI \115 ), . \II(L) HE3HAYUTETLHO OTJINYAIOTCS APYT OT Jpyra. Or-
METUM TaKyKe, 9YTO TMOCTPOCHHYIO (DYHKITUIO MOJIE3HOCTH JIOTHYIHEE ObLIO ObI
Ha3BaTh (DYHKIMEH BPEJIHOCTH.

PaCCMOTpI/IM TENEPDb CbI/ISI/ILIeCKy}O NHTEPIIpETAINIO HpeﬂﬂO}KeHHOﬁ CBEPT-

ku. [lycrs (Y, ..., Yr) — npousBosibHbiil HAbGOp KOHIEHTpaInii L nmpumeceii
1

V = max {;(Y})}. (22)
Torna Bektopsr (Yq,...,Yr)u (0,...,0,V) sksuBanentsbl, Tak Kak Wy (V) =

V' corytacHO NPUHATO MIKaJe U3MEePEeHHil. TO 1M03BOJSIET PU3NIECKH ITPE/I-
craBuTh 3arpssuerne (Y7, ..., Y] ) HECKOIBKIMU HMPUMECSIMI KAK 3arps3He-

HUE OJIHOI, HamMeHee TOKCHMYHOI mpuMechlo L ¢ KOHIEHTpalueil, paBHOI

V. V>V

4. Bepremcst K pereHn0 MHOTOKPUTEpPUAILHON 3aa4un. AHaIm3 m3ydae-

MOr0 OOBLEKTa IIOKa3aJI, 9TO BMECTO MMWHHNMHW3aIINN L 4gacTHBIX Kpurepuen
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(Y1,...,Yr) gocrarouno MUHUMU3UPOBATH CKAJISIP

z&?fﬁqjl(%ﬂ — min (23)

npu orpanmdennsx (2)-(5).
Pemerne zamatn (23), (2)—(5) Jerko HAXOJAUTCS, €CN M3BECTHBI Pe-
meHust L IMHAMIYeCKIX 3a/1ad, MoJpPOOHO PACCMOTPEeHHbIX B paborax |2, 3.

HaiiTu 3navenus nepemenublx Y, &, p = 1, P Takue, 4to

Y, — min (24)
IIpu OrpaHmIeHmnAx
P,
Ci(z) = X AC1(2) &y <Y, 2z € Z, (25)
p=1
P
Z Cl,pgl,p < Dl, (26)
p=1
gl,p € {07 1}7 D= 17Plu (27>
VeR, l=1,L. (28)

[Tycre Yi(d;) siBasiercs onTuUMa/IbHBIM 3HAYEHUEM [e1eBOil (DYHKIMN 38,1891
(24)—(28) mpu orpanmuenun d;, 3/eCh

d; — mapaverp, 0 < d; < 301 G,

Y)(.) — KycouHo-mocTosiHHbIe HeBO3pacTatolue MYHKIMN ¢ PA3PbIBAMIE TIeD-
Boro poxa, | =1, L.

ObozHauIM

VD)=, i, o max {0 (Yi(d)} (29)

[Tocrpoenne dyukimu V (D) MOXKHO OCYIIECTBATH KOHCTPYKTUBHO 17151
BCeX MHTepecylolux Hac 3Hadenuil aprymenta 0 < D < 33, (), 10JIb3Y-

SICh CJICJIYIONIUM aJIrOpUTMOM. PaccMOTpuM cpasdy IIPOU3BOJIbHBIN k-bIil miar



()

Borancsienns dyaximn V (.). Ilycrs Touka d;”’ cooTBETCTBYET TOUKE pasphl-

Ba ¢yukuun Y, [ € 1,..., L. Cpean atux L TodeKk pa3pbiBa BbIIEINM Ta-

koe noamuozkectso LK) C 1,... L, uro Yll(dglk)) = Ygz(dl(f)) JJIsT JTEOOBIX

li,ls € L¥ 1o Yll(dl(f)) > }/IQ(dl(f)) ma mobbix [y € LW 1, € 1: L\ LW,
()

Hpyrnmn cioBamu, B Jr06oit Touke d;", [ € L™ nocruraercs MaKCUMYM

dbynkIyn Yl(dl(k)) no l € 1: L. ITycts A;, A; > 0 — paccrostnue 0T TOYKU

dl(k) 1o GmyKaiiieit ciipaBa Touku paspbiBa dyakiun Y(.). Haiigem

Alo = lre%,l(rkl) Al. (30)
Ha mare k nepexojuM OT TOYKN € KOODIMHATAMMU (dgk) . .,d(Lk) ) K

HOBOII TOUYKE, KOOPJMHATHI KOTOPOl BBIYUCISIOTCs 110 (DOPMYJIaM

A = a4 A (31)

lo

A" = ™ g le 1 L\ {l). (32)

[Ipu srom dynxius V(D) na nonyunrepsaie D € [YF, dl(k),zle dl(kH))

I10JIAraeTCsl PaBHOI \Iflo(YlO(dl(f))). st mocrpoenust V(.) norpebyercs cre-
JIATH KOJIMYECTBO IIAroB, COBIIAIAIONIEe ¢ OOIINM YHCIOM Pa3pbIBOB (DYHKIINN
Y)(.), I =1, L. Tepsoiii mar k = 1 oTmvaercss TOJILKO TeM, 9TO B KAUECTBE
HAYATHHON TOYKH, COOTBETCTBYIOMIEH paspbiBam GyHKIuil Yi(.) pacemarpu-

BacTCA

JlokazkeM Terephb, 9To ajroput™ crpout uMenHo dyukiwo V(D). s

IIPOM3BOJILHOIO Dy Ha HEKOTOPOM Miare k OyJeT BBIIIOJIHEHO

L L
> df <Dy < Y di Y (33)
=1 =1

1 MOJIy9eHO 3HadeHue PyHKINN

U, (Vi (d))), Iy € L. (34)
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[Ipeanosokum, 910 BhIYUCIEHHOE IO opmyJie (29) 3Hadenune HyHK-
nuu V (Dy) MeHblIe TOro 3HavYeHsi, KOTOPOE TOJIYIeHO B pe3ysibrare paboThl

aJIr'OpUTMa, TO eCThb

V(Do) < Wy (Y, (). (35)

SnaunT cymectsyeT BekTop (dy, ..., dr) Takoit, uro SF  d; < Dy n
V(Do) = max{W1(Yi(d1)), ..., W1, (Y, (dsy)), -, Wr.(Ye(dp))}.  (36)
U3 (36) u (35) mosrygaem
Wi, (Yi(d)) < V(Do) < W, (Y3, (d)), (37)
CJIeI0BATEIBHO, YIUTbIBast MoHoTonHocth gyuxuuit (), [ =1,L

Yiy(diy) < Yi,(dp)). (38)

lo

Kycouno-tiocrosianbie HeBospacTatorine GyHKInu Yj(.) YMEHBIIAIOTCA TOJIb-

KO B TOYKaX paspbiBa, MOITOMY u3 (38) ciejyer

d, > d" + A, (39)

lo

Hepagerctso (39) MokKeT UMETh MECTO B JIBYX CJIYUasiX.

Cyyqaii 1.

d; > dl(k) st Beex [ € 1: L\ {lp}. (40)

s (35), (39), (40), (31)—(33) mosyuaem 1EMOYKY HEPABEHCTB

L L
Dy>yd> ¥ dP+d"+n,>>d"Y s D,
=1 le1:L\{lo} =1
NIPUBOJIAIYIO K IIPOTUBOPEYNIO.

Cay4qait 2. Cymectsyer Takoe [y € 1: L, 910

0<dy, <d. (41)
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k "
U3 yenosus (41) dl(l) > (), csieJloBaTeIbHO, CJIeBa eCTh OJIMzKaiiias To4-

K& paspbiBa d§f+1) > 0, k1 < k. 3uadenue \yll(nl(dﬁl))) HCIIOJTH30Ba-

JIOCh TIPU TIOCTPOCHUHN MCKOMOIT (pyHKIMM Ha 1mare k; < k. V13 anammsa
AJICOPUTMa BUJIHO, UYTO Ha KayKJIOM IIare 3HadeHne IMOCTPOEHHON (DyHK-

nun He Bospactaer. Crie10BaTeIbHO,
W, (Y, (df))) = W, (Y3, (), (42)
Paccmorpum a;, Takoe, 4To
max{d;,, dl(lkl)} <d, < dl(lk). (43)
3 (43) u onpenenenns by Y, (.) caenyer
W, (i (d1)) = 0, (Y3, (d)): (44)

Ucnonpsyst Monoronnocts dynkimit Wy (.) n HeBospacranue Yy, (.) n3

(36), (43), (44), (42) u (34) mosyvaem MEMOYKY HEPABEHCTB
V(DO) = qjll (Yél (Czh)) = l:[jll (Yél (dvh)) =

> Wy, (Y, (d) > Wy, (Y, (A1) > V(Dy),

lo

IPpUBOJANIIYIO K IIPOTHUBOPEYINIO.

Wrak, joKa3aHo, 9TO MMOCTPOEHHAsT (DYHKINS SIBJIAETCA PYHKITUEH

L P
V(D), 0<D <33 Gy
1P

Obosznaunm yepes

&y p=1,F, [ =1,L pemenne obmeit 3azaun (23), (2)-(5) upu D = D,

V)" = max(Ci(z) — ; A1p(2) &)

z€Z

Py
df = Zlg,pggfp, lel: L,
p:
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IPU 3TOM IOJIYUUM ONTUMAJIBLHOE 3HAUCHUE 1eJIeBOI (DYHKINH, paBHOE

max{W;(¥;")}. (45)

[Tonb3ysich ONMMCAaHHBIM BHIIIE aJTOPUTMOM, MOXKHO HaiTH Takoe k, 9TO
L L
(k) (k+1)

k — .
[Tycrn 51(,]3) , p =1, P, — perenne muHamudeckoit 3amaan (24)—(28) ¢ orpanu-
k . k
JeHUAM dl( ) 1 oUTHMAIbHBIM 3HAMEHIeM 1eJIeBol dbyukim Yl(dl( )). Jlerko
3aMeTuTh, 4To pemienue &, p = 1, P sBisercd JIOMyCTUMBIM DellleHreM

paccmaTpuBaemoit 3ajaqn (24)—(28) mjis orpannderus dj, MO3TOMY
Yildy) <Y/ (47)
i, w3 MoHotonHoctu Wy(.),
Uy (Yi(dy)) < Wi (Y7). (48)

C apyroit ¢CTOPOHBI, fl(’];), p=1,F, [ =1, L sgBisercs I0IyCTUMbBIM
perennem obreit 3amaun (23), (2)—(5) s D = Dy, upu 3TOM JOCTUTALTCS

3HaveHne 1eaeBoil pyHKITIH

k .
max{ (i)} = - omin a0 (Yi(d))} = V(Do).
15--58L )y | W =0 :

[Tpumensist coorHomernst (29) u (48), HOJYIUM EMOUKY HEPABEHCTB

< i <
V(Do) = (dl,...,df{“%l d,<Dy %ﬁﬁqjl(yl(dl))} -

< max{W,(Yi(d))} < max{¥(d;)},

13 KOTOPOIl cJieTyeT, ITo fl(’];), p=1,F, | =1, L asiasgerca Tak:ke 1 ONTH-
MaJIBHBIM perenneM 3a1aqau (23), (2)—(5).

Taknm obpasom, nocrpoenne yuxnun V (D), 0 < D < 313, Gy,
KOTOPOE BeChbMa MPOCTO OCYIIECTBIISACTCs, MO3BOJISIET CBECTH ODIIYIO 3a/1a9y
(23), (2) = (5) ¢ X, P, nepeMeHHBIME K Pelmenuto L IpoCTeHix JmHaMu-
dqeckux 3ajad Buja (24)—(28), B KaykJI0il U3 KOTOPBIX MPUCYTCTBYET TOJBKO

P, mepemenHBIX.
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5. Tenepb IOBTOPUM KPATKO 00IIME BHIBO/BI JaHHO paboThl. MHOrOKpuUTE-
puasbhast 3a1a4a (1)—(5) ¢ jiekcnkorpaduaeckuM yuopsiodeHneM KPUTepu-
eB (6) ¢ IIOMOIIBIO IOy Y€HHOf 13 IKCIEPTHDIX OIEHOK UH(MOPMAIIN CBE/IeHa
K 3a1a4e (23), (2)-(5) ¢ omuum kpurepuem. [lokazano 3arem, 4To 9Ta 0/1HO-
KpUTepuajbHas 3aJada Pelaercs BeCbMa IPOCTO, eCIM U3BECTHDLI PelleHns

IPOCTEHIINX AMHAMIIECKIX 3a/1ad Bua (24) —(28).
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