4. Teopus 3a 1nmoBejgeHUeTO HA
IIoTpeomnTe st

DyHKINK HA IOJIE3HOCT. 33 PA3/JINKa OT IMOBEICHUETO Ha MIPOU3BOIUTEINTE, YUITO € JUHCTBEHA
mesl e 73 MOJyvIaT MaKCUMAaJIHA [1e9ajida, MOBEIEHUEeTO W MOTHBAINATA HA MOTpeOuTes s He

ca TOJIKOBa MPOCTHU. BcekW eNuH WHIWBHUJ WMa CBOUTE MPEJANOYNTAHUS KbM WJIH HU3MEXKIY
MIAPOKA TaMa, OT CTOKW W HAMA OYEBUICH HAUWH 13, Ce m3Pa3u (POPMAJTHO HETOBOTO JKEIAHUE.
3aToBa HEE IIIe IpHeMeM eINH MATeMAaTHIeCKH II0IX0/I, KOWTO NMa IEJITa 1, MOAEINPa [IOBEeeHNETO
Ha noTpeduresisi, KOWTO Ce ONMMUTBA J& YAOBJIECTBOPY MHOTOMEDHUTE CH 2KEJIAHUSI.

Jla momycHeM, Y€ eIuH TUIHYeH MoTpeduTes, IoCTaBeH mpes m360pa KOJIKO 13 noTpebu oT n
Pa3IUYHM CTOKH, UMa MPEeIIOYHTAHN, KOUTO MOTAT A3 ObIaT M3pa3eHu upe3 pyHKIUIT Ha
TTOJIE3HOCT:

U(x) =U(z1,22, ..., Tpn), (1)

K'bJIETO L1, L2, ..., Ty C& OPOAT HA €AUHUIIITE, KOUTO TOTPEOUTES UCKA, 4 Ky ChOTBETHO OT
IbPBATa, BTOPATA,...,N-TaTa CTOKa. AKO CIydaifHo JBe CTOKM UMAT €IHA W ChIa CTOWHOCT Ha
MTOJIE3HOCT, TO MOTPebUTENAT € 6e3pa3/IUIeH B MPEIIOUUTAHNETO CH K'bM BCSIKA €JTHA OT TSIX.
Axo n = 2, ToraBa MOXKeM M1a TIPEJICTABUM (DYHKITUSITA Ha MOJE3HOCT BbB BUJI Ha rpadhuKana
KpuBaTa Ha Oe3pasjaumdue:

x2

dur.14



Konurypure na U(x) npeicraBigBar pa3jndHuTe "makeTw" OT CTOKH, KOUTO HMAT eI];HaKBg
[TOJIE3HOCT. Te Ce Hapu4aT JuHHUU Ha Oespasziuuue. B 1.4, T.B u 1.C nojesHocTa e eHa u
cbIma, J0KaTo B T.D u 1.F m0/Ie3HOCTA € IIO-BHCOKA.

Cera st uzkaxkem ssikou cpojicrsa Ha U(z): 1) U(kz) > U(z) 3a k > 1, r.e. norpeburessit
MPEJITOYNTA TIOBEeYe TIPeJT MO-MaJIKO CTOKH, TaKa Y€ KPUBNTE Ha 6e3pa3IndneTo, KOUTO Ca Mo-
Jlasede OT HAIAJI0TO Ha KOODJAMHATHATA CHCTEMa, [OKA3BaT MO-rossiMa mosesnoct; 2) U(z) e
B/UIbOHATA, T.e. aKO 3a HAKOe HUBO Ha moJe3HocT U(x1,Tre) = u nmame

dre\ __ U1 (2)
dﬂ?l UQ ’
& ce napuua norpebureicka Maprunaina nopya na samecrsane. O cBoficrso 2) cieapa, de
(byHKL[I/IHTa Ha IIOJIE3HOCT UM3, CBOMCTBOTO MapIruHaJ/JIHaTa HOPMa Ha 3aMeCTBaHe JTa HaMaJIdBa.:

U /Us

o S0 (3)

Maprunaanara HOpMa U3MEPBA KOJUUECTBOTO T2, OT KOETO MOTPEOUTEIAT ce HyXKIae, 33 JIa
KOMIIeHCHpa 3arybara Ha eJuHuIa croka or x1. CbOTBETHO OYaKBaMe, C HAPACTBAHETO Ha
OTHOIIEHUETO Z'1 /X2, MAPIUHATHATA HOPMa Ja HAMAJIA CBOATA CTOWHOCT.

Makcumasmm3upane Ha 1oJie3HOCTTA M (PyHKOUHM HA ThpceHero. Jla pasriemame
npobsiMa 33 MAKCHMaJIM3WPAHETO Ha I[10JIE3HOCTA, aKO MOTpebuTessi pasmoJara ¢ napudeH
JIOXOJT T, TIPEJHABHAYEH 33 3aKyIIyBaHE HA CTOKH.

Hexa BektopbT p(p1,p2, ..., Pn) NPEJACTABS EHUTE HA CHOTBETHUTE CTOKHW. Torasa TpsbBa ma
€ M3II'LJIHEHO CJIETHOTO HEPABEHCTBO!

p1T1 + P22 + ...+ ppxy < M WM )
px < m.

Ile npuemeM cbIIO Taka, de MOTPEOUTENAT HE MOXKE J1a TPOMEHN HUTO IIEHUTE P, HUTO 10X0/1a
m.
CeoiicTBoTo 1) TIOKa3Ba, e TOTPEOUTEIIS TTe MOXAPUH TETHs CH TPUXOJ, T.€.

px =m. (5)
TaKa MOZKEeM Ja IIPUJIOZKHUM MEeTOJad Ha ﬂaI‘paH)K 34 OITUMU3allnd, T.C.
mazg \{L(z,\) = U(z) + A\(m — p1o1 — paza — ... — ppn)}. (6)
YenoBudTa 3a MAKCHAMYM Ca

ou :
o, = Ap; Bai=12,...n

m = p1T1 + p2xo + ... + PpTn

Taka © = z(p,m) u A = X\(p,m)



Tosa e MaprunajsnaTa moTpebUTENICKA TTOJIE3HOCT.
IIpu MakcuMa HO HUBO TOJIE3HOCT HE € BH3MOXKHO

U1 _oU 1
a.%'jpj 8xkpk’

(9)

Taka, de TMOTPeOUTENsIT MOYXKE Ja TOBUINU IMOJIE3HOCTA CH Ype3 MPEeHACOYBAHE Ha Mapu OT
cTOKaTa j KbM cTokara k. B ciayduad Ha 7Be CTOKM, TOBA MOXKE Ja Ce TOKaXke u rpadhuwaHo:

X2

m/p2

[t}

0 m/p1 X1

dur.15

Ilpu mamenw m, p1, p2 TPUABHKBAME HUBOTO HA MOJE3HOCT 70 U, TaKa Y€ TO /1a Ce JOIUpa
npaBaTa pxX=Imm B T..

ITpumepu:

1) Hexa U(xy,22) = 2§25 *, kbjero a € (0,1) u ja MAKCHMAIM3HpaME TIOJTE3HOCTA

max {L(z,\) = 2%z + AN(m — p171 — paxa)} (10)

T1,T2,\
YcaoBugara ca
)\:U?flméfa = A\p1
(1 —-a)xfzy™ = Ap2 (11)
m = p121 + p2x2

um
al% = A\p1
(1—a)Z = Aps (12)
m = p121 + p2a2.
Taka mosyunxme x1(p, m) = Srm xa(p,m) = (1;%. Tesu byukumu ce Hapudar QyHKIUH
Ha TOTPEGUTEICKOTO ThPCeHe.

1/2 | 1/2
2) Hexa U(x1,22) = xl/ + a;2/ U OTHOBO JIa MaKCHMaJII3UpaMe II0JI€3HOCTA:

MaZq, go \M{L(2,\) = :):1/2 + xé/Q + A((m — p1z1 — poxa)}. (13)



272 V2 = D212 (14)
m = p121 + p2x2

p1

2
p2> x1. Ocser ToBa mosiydaBame u x1(p,m) =

rnoJiygaBaMe % = % U CbOTBETHO T = (

p2m — pim
pilpitp2) z2(p, m) p2(p1tp2)°

Munumanu3supane Ha pa3HOCKUTE U KOHIIeHCUpaHu (hyHKIUM Ha ThpceHeTro. Jla
pasriefaMe mpobJiemMa 3a MUHEMAJIH3UPAHe Ha PA3HOCKUTE Ha Ta1eH IOPTeOUTE T, HEOOXOIUMHU
3a JOCTUTAHE Ha ONpeIeseHa KpuBa Ha Oespazaname. opMaTIHO TOBA MOXKEM Ja TO 3aMUAIIEM
TaKa:

m}gn{px, U(z) = u} ,KbIero u e hpuKCHpaHo. (15)

OTHOBO 11Ie M3TTO/I3BaMe MeTora Ha Jlarpamxk:

min{L(x, p1) = xp + p(u = U(2))}- (16)

CrnoTBEeTHO yCI0BUdATa 38 MUHHUMYM Ca.

ou :_
bi = MT% i=1,2,...n

U(zx) = x. (17)

Ot noceHOTO MOXKeM j1a Hamepum x; = x;(p,u), i = 1,2, ..., n, KOUTO Ce HAPUIAT KOMIIEHCHUDAHU
GYHKIINT HA, ThPCEHETO.
AnajoruvHo Ha (PYyHKIUITA Ha (PUPMEHUTE PA3X0u, (DYHKIUITA HA PA3HOCKUTE HA MOTPEOUTETNTSI
ce geduHEpa Ipe3

e(p,u) = px(p, u), (18)

T.C.

e(p,u) = > pixi(p,u). (19)
i=1

Hexa ormoBO pasriiemame ciayvas, KOTaTo morpedburesis n3bupa MexAy /Be CTOKH:

Xz

U(x1x2)=u

¢wur.16



Ha ¢wur.16. HuBaTa Ha pasHOCKUTE P1X1 + P2 Ca NPEJCTABEHN YpE3 YCIOPETHY JINHUH, KaTd
[MO-HUCKUTE PA3HOCKHU €3 MO-0JIM30 JI0 HAYAJIOTO Ha KOpWHATHATA CHUCTeMa. Hali-HUCKOTO
HUBO Ha PA3HOCKUTE, OTTOBAPAIIO HA U, ChOTBETCTBA HA OI0/[KETHATA JIMHIHA, KOSATO € JIOIUPATeTHA,
K'bM KpUBaTa Ha Oe3pazinuuero B T.A.

Hexka cera pasriienamve eqHo nHTEPECHO CBOMCTBO HA DYHKINATA H ap3HocknTe. Heka pasriemame
cJIydasi, KOTaTo p; ce MpOMeHs U ja u3cyaeasame z(p,u) u e(p,u).

Ot (19) nonyvasame

Oe(p, oz 9z
P — 2+ T G = e+, B2 5 (20)
Ho U(x) = x, cnegosareHo 37% =0,7=1,2,...,n u nonygasame
Oe(p,u)
—a .~ TP, U), 21
op; i(p,u) (21)

T.e. IPOU3BO/IHATA HA (DYHKIMATA HA PA3ZHOCKUTE IO OTHOIIIEHNE Ha I[eHATa HA eJHA CTOKA Ce

paBHSIBA HA THPCEHETO KOJUIECTBO OT TA3U CTOKA.

Ako x; He Gsixa (DYHKIINW Ha IEHUTE, a BMECTO TOBa Osixa KOHCTAHTH, ToraBa (21) oueBumHO
o _ n ) . .

mierie Jia € BAPHO, Thil KaTO € = Zj:l pjrj. Ho Bcaxo x; 3aBuch OT IeHHUTE, BKIIOYHTEIHO

D;, TaKa de uMame n Ha Opoil Biausinus p; BbpXy e. Taka mokazaxme, e cOOPBT HA BCHUYKHU

CTPAHWYHE BIWSHWS BUHATW TPabBa 11a ObJe paBeH Ha HyJIa.

pyr pe3yaTar oT HAIpaBEHUTE PA3CHKIEHUS, € Je

Ozi(p,u) _ Ox;(p,u)

22
8]3]‘ 83?1 ’ ( )
KOETO CJIEJIBA OT
Oe(p,u) _ 8%¢(p,u) 23
IpiOp; Op;Op;
u ot (21).
Hexka cera pasriiegame ciaeapmst TpuMep:
Ulz) = 28xs~ %, xbaero a € (0,1). (24)

-«
3a koMneHcupanuTe GYHKIMA HA ThbPCEHETO UMaMe 1 (P, P2, U) = (ﬁ %) unxy(p1,p2,u) =

o
Ioapi )y kpaero U(z) = u. Ba dyHKumuara HA PASHOCKUTE LO/LYYaBAME
p2 ’

e(p1,p2,u) = (i;)a <1112a>1au (25)




