2. lloBejenne Ha IpoM3BOAUTEJISA

MakcuMusupaHe Ha medanda. B Taswm rimasa 1ie pasriiefame TEOPHUsTa HA, MOBEIEHUETO
Ha TMPOU3BOIUTEIIA U IIIe O0JICHIM HIKOHW ACIEKTH OT TEOPHSITA HA ThPCEHETO U MPEIIaraHeTo.
ITpunnumro, dupmuTe, KOUTO TPEIIATAT CTOKK 3a CJI0KHU OPraHWU3aIlWH, YUUTO AeHHOCTH
He MOTaT JIECHO 13, C€ MOAEJMPAT, HO 33 HAIIATa TEOPU 1€ HAIPABUM IIIe [IOJIXOINM IIPOCTO.
PupMuTe NBMIOI3BAT HATATHN €JIEMEHTH, KOUTO IIe O3HAYABAME C 21, 22, ..., Zn, 38 Ja TPOU3BEIE
roroBa mpoayknug y. [lpoussomcreenara dyHKIIA

y = F(z1,22,..., 2n)

MMOKa3Ba, KOJWIECTBOTO I'OTOBA MPOAYKIMS, KOATO Ce TOJydaBa OT KOJUIECTBATA HAYAJTHUTE
eqeMmerTr. CbINo Taka HAYAJTHUTE €JIEMEHTH 21, 22, ..., 2, AMAT II€HH, KOUTO IIIe O3HaIaBaMe
CHOTBETHO C W1, W2, ..., Wn. LaKa IIeHaTa HA HAYAJTHUTE CTOKH IE €

Do Wiz

Oceen ToBa, ako ¢dbupmMaTa IIpojaBa rOTOBATA MPOAYKIIUS HA I€HA P, TO TOraBa Td IIe UMa
npuxox ot py. lleuanbara na pupmara e e:

n
py— Y wiz. (1)
i=1

Toit kKaTo BesiKa bUpMa WCKa J1a YBEIUTH CBOSITA TT€Taaba, TO TOTaBa Ie ThPCUM MAKCHMYM
Ha (1):

n
max {pF(z1, 22, ..., 2n) — Zwizi}. (2)
Z1yeey2n pt

Tosa mpeacrasisBa eaHa ONTUMABAIMOHHA 3a1a49a. HaMupaHeTo HA MaKCUMyM Ha QyHKIII
Ha HAKOJIKO MPOMEHJINBY € 3HAYUTETHO ITO-TPYIHO OT TOBA Ha eJjiHa npoMennBa. Heobxoaumo
YCJIOBHE 323 HAMUpaHe Ha MakcuMmyM Ha dyHkmus f(2) HAa egHA TPOMEHINBA € TTPOU3BOHATA
u f'(z) B TouHaTa Ha MAKCUMyM JIa € PaBHA HA HyJa, HO HUE 3HAEM 4e TOBa HE € JOCTATHIHO
ycnoBue(MOXKe Tas3u TOYKA /1 € MUHUMYM 1in uH(pIeKCHa TOYKa). [Ipn dyHKIMKM Ha TOBEYe
OT eJIHa MPOMEHJINBA, TOBA YCJIOBUE CE 3aMEHS C YCJIOBUETO YACTHUTE ITPOU3BOJIHU B TOUKATA
Jla Ca paBHU HA HyJa. B Hamusa ciaydail umame:
oF

Py, =w;,i=1,2,...,n. (3)
(]



HkonoMmugeckoTo obsicHeHUe Ha ypaBHeHHATA (3) e mpocTo. 3a (BbUKCHPAHO i, JsTBaTA CTpaHg
npencTaB/asaBa eekTa BbPXy rOTOBATA MPOAYKIINAS HA €IHA OTACTHA €IUHUMA OT HATATHUSI
eJIEMEHT, YMHOXKEHA C [[eHaTa Ha IOTOBaTa IPOIyKiusd. JlecHure cTpanu ca ChbOTBETHO Pa3Xo/IuTe

110 M3IIOJIBBaHC Ha OTAC/JIHM €AUMHMIM OT Ha4YaJIHHUTE €JICMCHTH. g7F Ce Haprda MapruHaJICH
T

MPOJIYKT Ha HaYaJHUS €JIeMEeHT %, a p% CTOMHOCT Ha MaprUHAJJHUSA MPOIYKT.

7
Ako mampumep dupmara uzbepe KOJIMUECTBO Ha HAYATHUTE €IeMEHTH (21,...,2,) U 33 2] €
U3II'bJHEHO pg—i < wi, TO TOBa O3HAYaBa 4Ye (hwpMaTa MOXKe Ja CIeTH OT 21(j1a HaMaJu 21,
JIOKATO TOCTEIHOTO CTAHE PABEHCTBO), 34 /14 TIOBUIIK CBOSITA TIedatba.

Bun3spbimaemoct orHocHo mamraba. Cera e pasriegame mo-nogpoOHO CBoMCTBaTa Ha
npousBo/icTBeHaTa byHKINA. 3a j1a obueM rpadutdKa npecTaBa e B3eMeM TPOU3BOJICTBEHA
byHKIMS HA IBa apPTYMEHTA, T.6. JBa HAYAJIHU €IeMEHTa 21, 2o. Heka pasriemame ¢ur.6, 3a
KOODAMHATHH OCH CMe B3e/H 2] U zo. KpHUBHUTE, KOUTO ca HaUYepTaHU Ce HApUIaT M30KBAHTH.

F=v3

F=y2

F=n

Z]l

dur.6

Besika Touka oT JlajieHa W30KBAaHTA OTTOBApPS HA TOYHO €HA CTOWHOCT HA MPOU3BOJCTBEHATA
dbyukima F'. Hait-nonnara o mokazamuTe CTORHOCTA OTCOBapPA HA Y1, & HA-rOpHATA HA Y3.
Cera mie pasryejgaMe HAUUHUTE, 110 KOUTO T'OTOBATA MPOIYKIIUS CE BjMse OT MPOMEHUTE B
HaJaTHUTE eJieMeHTH. AKO zo € KOHCTaHTa, a 2] HApacTBa, TO TOBA JBUXKEHUE € n300pa3eHo
HAa M30KBAHTHATA AUarpaMa ¢ ABUKeHne oT T.A KbM T. B. AHAJOTHYHO HAYWHA HA HAPACTBAHE
Ha 2o, KOIaTo 2] € KOHCTaHTa e n300paseH ¢be crpesika or T.A kbym 1. C. B 0bius ciryyaii ToBa
ce M3pa3siBa Upe3 YacTHa MTPON3BOIHA TIO HAKO 0T aprymenTuTe Ha dyHKImsTa F(21, ..., 2).
AKo z; ce TpoMeHsI, a BCUYKH JPYTU BXOJHU €JIEMEHTH OCTAHAT MOCTOSTHHU, TO TTPOMSIHATA B
npou3BOACTBOTO F' ce m3pasdasa upes g—i, T.e. TOBA € MAPTUHAJIHUA TPOAYKT HA HATATHUSI
€JIEMEHT 1.

Enma mpowssoncrBena yHKIMg OOMKHOBEHO MMa CBONCTBOTO, MAPTUHAJIHUS MPOLYKT %
Jla HaMaJisi C yBeJIMuaBaHe Ha 2;. 1OBa M CBOWCTBO Ce HApPUYA CIIAJIAINA Bb3BDPBITAEMOCT
OTHOCHO BJIOXKEHWS BXOJEH ejieMeHT ¢. '10Ba e mokasano Ha ¢ur.7, 3a puKCHpanu CTORHOCTH
HA 21, ...2—1, Zit1, -+ Zn € [IOKA3aHA BPb3KATA MEXKY Y U 2;.
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OBUKHOBEHO € sICHO, Ye % HaMaJIsiBa, OTHOCTHO Z;, HO TOBa MOKe JIa Ce IPOBEPU Upe3 BTOpaTa
7

YJaCTHa ITPOU3BOAHA Ja YAOBJICTBOPABA

9*F

Cera me pasriemaMe CIydasi, KOTATO z] W 2zo Ce U3MEHAT eTHOBPEMEHHO. T0Ba e IMOKa3aHo
Ha Gur.6 cbe crpenrka or T.A KbM T.J), KaTO YBEJWUEHUETO HA 2] U Zo € B €IHU U ChIIO
choTHOIIEHUE. B 061Iis corbaait ToBa ce m3passiBa MPOCTO KATO YMHOKUM Z (21, ..., Zp) C IUCIIO
k, T.e. kz.

Axo k > 1, mpousBoscTBeHaTa QpyHKINUSA T3THIHIBA

F(kz) = kF(2), (4)
TO 3a Hed Ce Ka3Ba, e NMa MOCTOSHHA Bh3BPBINAEMOCT OTHOCHO Maraba. AKo

F(kz) > kF(z), (5)

TO Ce Ka3Ba, Ue IPOM3BOACTEeHATa PYHKIINA MMa HapaCTBAIIA BL3BPbITaeMOCT OTHOCHO MaIada.
CHoTBeTHO aKo

F(kz) < kF(z), (6)

TO TsI WMa HAMAJISIBAINA BD3BPbBIIAEMOCT OTHOCHO Malraba. 3a IpHMepH MOXKeM 13 JaIeM
1 1 2 1

IPOU3BOCTBEHN (PYHKIWH Y] = zf 225 Yz = Zl§ z2§ . [IbpBara nma HAMaIABAIIA Bb3BPBIAEMOCT
OTHOCHO JIBAaTa HAYAJHU €JIEMEHTA W MOCTOSHHA Bb3BDPbIIAEMOCT OTHOCHA Maliaba, BTopara
OTHOBO MMa HaMaJIdBallld Bb3BPbINAEMOCT OTHOCHO /IBaTa HAYAJIHA €JIeMEHTa, HO HApPaCTBalla
BBb3BPBIIAEMOCT OTHOCHO Maraba.

MuHnuMu3upaHe Ha pa3xXxoguTe. 33JadnTe 33 HaMUpaHe Ha MAKCUMyM WM MUHUMYM Ha
yHKIMS ca 331a91 HA MATEMAaTUIECKOTO OIITUMUPAHE, KOUTO Ce PA3TJIEXKIAT MO-MoaApOOHO B
ropauTe KypcoBe. Thil KaTro mCKaMe ma m3berneM HIKOW 3aTPYAHEHUs OT MATeMATHIEeCKO
€CTECTBO IMe pasriefjaMe IO-MpocTaTa 3ajada, Kbiaero ¢pupmara 3Hae HUBOTO HA [OTOBA
ITPOIYKITN S, KOATO UCKA /13 TPOM3BEIE U TTeITA € J]a Ce MUHUMU3NPAT PAa3X0/IUTe TTPU MMPON3BOICTBEHU S



potiec.
CremoBaTenno HIe MMaMe 33a9aTa;

min Z W; %4, (7)
i=1

pU yCJI0BUe
F(z1,.y2n) =, (8)

KbJIETO Y € KOHCTaHTa. 10Ba € ONTHMHU3AIMOHHA 33/1a9d, KATO MPOMEHINBUTE TPAOBa 1a
YZOBJETBOPAT orpanndenuero F(z) =y u ma ce Hamepn perienne Ha (7).
3a HAMUpaHe Ha PEIeHNeTo Ie N3M0JI3BaMe (PYHKINITa Ha Jlarpanx

L(z,\) =Y wizi + Ay — F(2)). (9)

Ta ce ¢beTon OT QyHKIMSATA, KOITO MCKAME J]a MUHUMU3UPAME U YCIOBUETO (8), MpUpaBHEHO
Ha HyJIa, YMHOXKEHO C TTPOMEHJIMBATa A, KOSITO ce Hapuya MHOXKHTea Ha Jlarpamxk. Taxa
moJtyaenaTa pyHKIUs nMa, 1+ 1 TPOMEHIUBH 21, ..., 2n, A. Cera Heka gudepennmpane QyHKIIASTA
ma Jlarpanzxk oTHOCHO BcaKa emHa mpojemianBa. llomygaBame

oF ,
wi—)\a—Zi =0,i=1,...,n, (10)
y=Fla). (1)

Perreruero 21, ..., z, Ha 3aaa4a (7), TpsabBa qa ymosaersopsiba ypasaenuara (10) u (11). Heka

permuym (10) orHOCHO A:
w;

A= SFjon T

1,..,n. (12)



