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B nanHoit paboTe n3yyaercs od1as Moaeb
SKOHOMMKH, O6epyliast cBoe Havyaso ot JI. Bajb-
paca 1 MoJjiyyrBlIiiasl pa3BUThe B 00siee MO3AHUX
ncciaenoBaHusgx [1]. YUcXogHBIMM KOMITOHEH-
TaMU, paccMaTpUBaeMOW MOMAEIU SBISIIOTCS
COBOKYMHOCTU OTAEJbHBIX MPOU3BOAUTENEH U
OTHEJIbHBIX TToTpeduTeieil. CocTossHUE 3KOHO-
MUUYECKOM CHUCTEMBbI B JII0OOK MOMEHT Bpeme-
HU ONMUCHIBACTCS AMHAMUYECKOW MOJENbIO,
XapakTepU3yIollel MPUCIIOCOO0JEHUE 1IEH BO
BPEMEHU K BapMallMsIM CIIpoca IoTpeduTesei
Ha TOBapbl U MPEMIOXEHUSI TOBAPOB MPOU3BO-
JIUTESIMUA B YCJIOBUSIX KOHKYPEHILIMU.

Kaxnaplii moTpebutenb, B paMKax OIOIKET-
HbIX OIpaHUYEHUII CTPEMUTCS TMOJTYYUTh MaK-
CUMaJIbHOE YIOBJETBOPEHUE OT BBIOMPAEMOTO
UM accopTMMeHTa ToBapoB M yciyr. [losene-
HUE MPOU3BOAUTENICH XapaKTepU3yeTcsl CTpEeM-
JIeHUEeM MaKCUMM3MPOBaTh MPUOBLIb OT TPO-
MU3BOJCTBA, SIBJISIIOILYIOCS Pa3HOCTbIO 10X0/1a OT
MPOAAXU MPOM3BEAEHHBIX TOBAPOB U 3aTpaT Ha
OCYIIIECTBJICHUE MPOU3BOJCTBA.

HMrak, npeamnosaraercsd, 4TO KaXIblid U3
YY4aCTHMKOB 3KOHOMUYECKON CUCTeMbl MaKCH-
MM3UPYET HEKOTOPYIO BEJIMUYMHY IPU OIpee-
JIeHHBIX orpaHmyeHusix. [Ipym atom u 1eneBast
(byHKIIMST ¥ OrpaHMYEHUST BBIPAXKAIOTCS B 1ie-
Hax Ha TOBaphl.

OTMETUM, UYTO B UCCIIEIYEeMOW MOJIEIU He
JeJaeTCcsl pa3auuus MeXIy IMpOAyKTaMu Mpo-
M3BOJACTBA M TMEPBUYHBIMU (pakTOpamMu (TaKu-
MM KakK TpyH, 3eMJIsl U T.I1.), Mbl OObeAUHSIEM
HX B OJIHO TIOHSITUE TOBapa.

Llenbl Ha TOBapbl HA3bIBAIOTCS PaBHOBEC-
HbIMU, €CJIM MPOM3BOIUTENU U MOTPEOUTENH,
JNEUCTBYIOILIME HAWTYULIUM TSI ce0s1 oOpa3om,
€c0o00pa3ysiCh MpU 3TOM C OIOMKETHBIMU OTpa-
HUYEHUSIMU, 00eCneYrBalOT TAKOE MOJIOXEHUE
BEILICH, KOIa CIIpOC HA KaXIbIi TOBAp HE IIpe-
BOCXOJUT €r0 MPEITOXKEHMUSI.

C TOYKM 3peHUs] MATEeMAaTUYECKOM 3KOHO-
MMKU, COCTOSIHME PAaBHOBECHS SIBJISIETCSI HEOO-

XOJIMMbBIM YCJIOBUEM CTaOMJIbBHOCTU, HOPMaJlb-
HOro (PyHKIIMOHMPOBAHUS 3KOHOMUKM. Bax-
HbIII BONPOC — O CYIIECTBOBAHWM PaBHOBEC-
HBIX LIEH — IMOJY4YWJ pellIeHue B Tpymax Ip-
poy, Heope, I'eitna, Hukaiino u apyrux mare-
MaTUKOB U 3KOHOMMUCTOB [2].

MoaenvpoBaHue IMHAMUKM 1LIEH Ha pealib-
HoM pbiHKe ToBapoB I1. CamynbcoH [3] mpen-
JIOXWJI OMMUCHIBATh CUCTEMOU nuddepeHInaTb-
HbIX YpaBHeHMI. B 3TOii Momenu cuutaercs,
YTO CKOPOCTM M3MEHEHMS LIEH Ha PbIHKE MpO-
MOPLIMOHAIBHBI (DYHKIIMSM U30BITOYHOTO CIPO-
ca Ha COOTBETCTBYIOLLIME TOBApHI.

Takoil moaxon COOTBETCTBYET KjlacCUYec-
KOMY 3aKOHY CIIpoca W MNPELIOXEHUS], KOTO-
pBIii YTBEPXKIAET, YTO LIEHA TOBAapa MOBBIIIAET-
Cs, €CJIM CIIPOC Ha TOBAp MPEBBILIAET UMEIO-
meecst NMpeAaoXeHue M MOHMXKAETCs, €CIU
MpeITIoKEeHNE MPEBOCXOAUT CIPOC.

BaxxHbIM BOIpPOCOM B JMHAMUYECKONH MO-
neau (hOpMUPOBAHMS LIEH SBISIETCS BOIPOC
YCTOMUYMBOCTH TIpolecca ux (popMupoBaHus. A
WMEHHO, BaXKHO, YTOOBI IPU JIIOOBIX Hayasb-
HBIX LIEHAX TEKYIIMWE LEHbI CTPEMWJIUCh K He-
KOTOpPbIM paBHOBECHbIM. B 3TOM oTpaxkaercs
CYLIHOCTb Ipolecca KOHKypeHuuu. Llenbio
9TOU pabOThI SBJSIETCS MCCAEAOBAHUE YCTOM-
YUBOCTU HEMPEPHIBHOW IMHAMMYECKOU Moje-
JIU pbIHKA B YCJOBUSIX MHOTO3HAYHbIX (DYHK-
LIMIA U30BITOYHOrO crpoca. YCTOWYMBOCTb Ta-
KOW MOJIeJIM paHee paccMaTpUBaIaCh JIUILb JIJIst
OJIHO3HAYHBIX (DYHKIIMI M30BITOYHOTO CHpoca
(cM., Hamp., [4]). OgHaKO 3TO SABISIETCS CYIIE-
CTBEHHBIM YIIPOILLIEHWEM MOJEJU U He OTpa-
JKaeT B MOJIHOM Mepe peajlbHbIX 9KOHOMUYEC-
KX cutyauuit. [Ipu aToM cTaTnyeckast MOaeb
ucciieqoBaHa AJs1 MHOTO3HAYHOTO cjydas
(cMm. [2]).

HenpepbiBHast nuHaMuyecKasi MOIEIb ISt
MHOTO3HAYHbBIX (DYHKIIMI M30BITOYHOTO CIIPO-
ca onuchiBaeTcd nuddepeHIATbHBIMU BKITIO-
yeHussMU. [1oaTOMy MBI MCHOJIB3yeM pe3yJib-
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TaTbl TEOpUU AUPGHEPEeHIIMATBHBIX BKIOUEHUN
(cM., Harmp., [5]).

Mpbl OyneM MCIOJIb30BaTh Cleaylolme 0060-
3HauYeHUsI U omnpeaeiaeHus. BelnecTBeHHOE
k-MepHOE €BKJIMIOBO IMPOCTPAHCTBO OyIeM
obo3Hauatb E*. Ero siaemMeHTaMu SIBISIIOTCS
BEKTOPBI X = (X, X,,..., X, ) . CKaJIIpHOE MPOU3-
BeneHue (X, ) Mexay BeKkTopamu X,ye EX n
HopMa ||X| ompenensioTcs OOBIMHEIM 0Opa3oM

k 1
()—éaj;):zxjyja ||)_é||:()_és)_€)7
=l

MHoOXecTBO BeKTOpoB M3 E* ¢ Heorpuua-
TeJbHBIMU KOMIOHEHTaMU OyaeM 00O3HayaTh
E*, a coorBeTcTBYyIOIIME BEKTOPHI OyIeM Ha-
3bIBaTh HEOTPULATEIbHBIMMU.

[Ipennonoxum, 4TO Ha PBIHKE HMMEETCS
KOHEYHOE YMCJIO T Pa3JIMYHbIX TOBAPOB, BKIIIO-
yasi ycJIyTM BceX BUIOB. Eciii oauH M TOT ke
TOBap TMOKYMNAeTCs W MPOAACTCS B pa3IMUHBIX
MeCTax, TO €ro MOXHO paccMaTpuBaTh Kak k
pa3IMYHBIX TOBApOB. [leHbrM MbI TOXe Oymem
paccmaTpuBaTh Kak TOBap C HYJEBbIM HOMe-
pOM, TaK YTO BCETO KOJMYECTBO TOBAPOB CUU-
TaeM paBHbIM r+ 1.

Q@upmy UM apyroe MoJoOHOro poja IMpo-
MU3BOJICTBEHHOE OOBbEIUHEHUE, MPOU3BOASIICE
TOBapbl, OyJeM Ha3blBaTh MPOM3BOACTBEHHOM
eauHuLei. byaem cunrtath, 4TO y Kaxa0i mpo-
MU3BOJICTBEHHOU enuHuLbl j (j =1,2,...,n) ume-
€TCSI MHOXECTBO Y, BO3MOXHBIX IPOU3BOJ-
CTBEHHBIX TUTAHOB. DNeMEHTAMH Ve Y, asua-
10TCSl BEKTOpbI U3 E*!, h-s KOMIOHEHTa KOTO-
pbIX Y, 0003HAYaeT BBIMYCK TOBapa /i B 9TOM
IJ1aHe. 3arpaThl 0003HAYAIOTCS OTPULIATEIbHBI-

MU KOMIOHeHTaMUu. MHoOXecTBO Y =2Y/
i

npeacTaBiasgeT coboii HaGOp BCEBO3MOXKHBIX
rpacMKOB 3aTpaT M BBIMYCKa BCEro MPOU3BOI-
CTBEHHOTO CEKTOpa.

Kaxnast 3 mpon3BOACTBEHHbBIX €AMHULL CTPE-
MUTCSI OPraHU30BaTh MPOU3BOICTBO TAKUM 00pa-
30M, YTOObI MAKCMMM3UPOBATb CBOU MPUOBLIN.

[IpenmnosoxumM, 4To MMeEETCS m MOTPeOU-
Tesiell ¢ OMyCTUMBIMI MHOXECTBAMU noTpeo-
nenus X, c £, (i=1,.., m).

[ToTpebuTenp i cTpeMUTCsl BBIOpaTh HOMYC-
TUMBII BEKTOp NOTpebieHus X, € X,, Makcu-
MU3UPYIOIIUIA €ro (PyHKIUIO MOJIE3HOCTH.

m
Ilyctp X = 2 X, 0003Ha4YaeT COBOKYIHBIN BEK-
i=1

TOp TOTpeOICHUS.
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TakuMm oOpa3om, KaxkIoMy BEKTOpPY lLieH
P =(py.p>---» p,) HAOOPA TOBAPOB COOTBETCTBY-
€T COBOKYITHBII BEKTOp crmpoca X(p), U COBO-
KYMHBIIA BEKTOP MPOU3BOACTBA (IPEIIOKEHMS )
y(p), obnamarolmre COOTBETCTBYIOILIMMU CBOM-
CTBaMU ONTUMAJIbHOCTU. Takue BEeKTOpbl X(p)
u y(p), BoOOILIEe rOBOpsl, HE €IUHCTBEHHLIE.
OHM MOPOXIAIOT COOTBETCTBEHHO MHOTO3HAY-
Hble (PyHKUIMM crpoca ¢(p) U TPeLTOXKEHUs
v(p), a UX Pa3HOCTb MOPOXIAET MHOTO3HAY-
HyI0 (DYHKIIMIO U30BITOYHOIO CIpOCca:

F(p)=9(p)-w(p)
(cm. wHanp. [1, 4. II, 1. 1]).

JAvHaMuKy Tpoliecca yCTaHOBJIEHUSI PaBHO-
BECHOW LIEHBI B 3TOM CJIy4ya€ MOXHO ONHUCaTh
aud@epeHIIMalIbHbIM BKJIIOUYEHUEM B IIPO-
crpaHcTtBe E’

dp ~
7 € F(p) (1)
Npy 3aJaHHOI HavanbHOI neHe p(0) = p°.

ITon pemeHreM audbepeHIMaTbHOTO BKITIO-
yeHwus (1) OynmeM moHUMaTh BEKTOPHYIO aOCOJIOT-
HO HETpepbIBHYIO (YHKLIMIO p(?) , KOTOpasl yaOB-
JIETBOPSIET COOTHOILLeHUIO (1) MoyTu BCromy Ha
33IJaHHOM TIPOMEXYTKE M3MEHEHUs 1.

PaBHOBeCcHAs LieHa J B 3TOM CUTYALUK YI0B-
JIETBOPSIET OTEPATOPHOMY BKJIIOYEHMIO B £

Oe F(p). (2)
B ciyyae oqHO3HaYHOM (DYHKLIMU U30bITOY-

Horo crnpoca f(p) BMmecto (1) monmyyum Bek-
TopHOe nuddepeHIrnaIbHOe ypaBHEHUE

dp  =2,.

&P 3

il f(D), (3)
a BMecTO (2) ornepaTopHOE ypaBHEHUE

() =0. ©

VYpaBHenue (3) u BkioyeHue (1) onucoiBa-
IOT CUTYyallUIO, TIPU KOTOPOIi 1IeHa HEKOTOPOTO
TOBapa IMOBBIIIACTCS WJIM TTOHUXAETCS B 3aBU-
CHMOCTH OT TOTO, OY/IET JIU U30BITOYHBIN CIIPOC
Ha 3TOT TOBap MOJIOXKUTEJEH WJIM OTpullaTe-
JeH. CKOpOCTh 3TOTO IMOBBIIEHUST WIN MMOHU-
JKEHUsI TPOIOPILIMOHAIbHA pa3Mepy M30bITOU-
HOTO CIpOca WM M30BITOUHOTO MPEITOXEHUS
MO KaxJIOoMy TOBapy.

BmecTo BekTOopHOro ypaBHeHMs (3) MOXHO
3amucaTh CUCTEMY YpaBHEHUA

b, _

7 A (p) (J=0,1,..,r) %)

169



SKOHOMUKO-MATEMATUYECKWE METO/bI

C TIPOU3BOJIbBHBIMU MOJIOKUTEJIbHBIMU KO3 Du-
ueHtamu A;. Yucna A; > 0 HasbiBaroT KO3b-
(puureHTaMu MOACTPOMKM LIEHBI Ha j-H TIpO-
nyKT. Takyto Mojiesib AMHAMUKY PIHOYHBIX LIEH
JUIST OOLLIETO CJIydasl r TOBapOB BIIEPBBIC TPE-
Jgoxun I1. Camynbcon [3].

[Toaxonsiym BEIOOPOM €IMHUIL U3MEPEHMS
JUIS. KaXJI0ro ToBapa cuctema (5) NMpuBOAUTCS
K Bunay (3).

[Tpy ecTecTBEHHBIX MPEAIOIOXKEHUSIX Ha
MaTeMaTU4eCcKyr Moaeb pbiHKaA (cM. [1, 4. 1I
. 2]) OKa3bIBaeTCsl, YTO MHOTO3HAYHas (pyH-
KuMs FIioJyHenpepbiBHA CBEPXY U OTpaHUYEH-
Ha, a ee 00pasbl SIBJISIOTCS HEITYCThIMU BbIMYK-
JIBIMM 3aMKHYTBIMU ¥ OTPaHUYEHHBIMU MHO-
KecTBaMU, JiexXaluMu B E1,

Takue ycinoBus Ha (PyHKIUIO 000OILIEHHO-
ro CIpoca HUXe OyaeM Ha3bIBaTb OCHOBHBIMM.

Kpome Ttoro, o6p14HbIE MPEATTOIOXKEHUS HA
MOJIeJIb PbIHKA 00€CIeurBalOT BBIMOJHEHUE
3akoHa Banwbpaca

(p,2)<0 (VZe F(p)). (6)

Ecimm (6) BBITTONIHEHO B (popMe paBeHCTBA,
TO 9TO MbI Oy/ieM Ha3blBaTh 3aKOHOM Basbpaca
B (popMe paBeHCTBa.

CyliecTBOBaHV€ PAaBHOBECHOM 1IEHbI TapaH-
TUPYET CJENylollee YTBEpXKICHWE, MpUHAIJIe-
xamee ey (em. [1, u. 1T . 2]).

Jlemma 1. Ilycmv mHocoznaunas hynkuus u3-
obimounoeo cnpoca F yodoesemeopsem ocHoénbim
yeaogusam u evinoansemcs 3akon Baavpaca (6).
Toeoa cywecmeyem HeompuyamenvHoe peuieHue
P e E*' onepamoproeo exarouenus (2) (pasno-
eecHas ueHa). MHodcecmeo pasHOBECHbIX UeH 3aM-
KHymo.

CyuiecTBoBaHue peuieHus1 auddepeHIn-
ajJbHOro BKJIOYeHMs (1) ¢ 3agaHHBIM Hayajlb-
HbIM ycioBueM, korga F ymoBierBopsieT oc-
HOBHBIM YCJIOBUSIM, U3BeCTHO (cM. [5]). Cyiie-
CTBOBAHUE HEOTPUILIATEILHOTO pellieHusT obecrie-
YUBaeT Clieaylolee yreepxkaeHue (cm. [6]).

Jlemma 2. [lycmob mHoeo3Haunas (hyHKUUs U30b!-
mouroeo cnpoca F yooeremeopsiem ocHogHbIM ycao-
8UsM, 8blNOAHsemcs 3aKoH Baavpaca (6) u ycirosue
HeompuyameabHOCMu CRpoca Npu Hy1eeoll yeHe:

ecau p =0, npuuem p, =0,
mo z; 20 oaa VZ e F(p).

Toe0a ons kaxcooti Havanvholl yenvr p° >0

cyuecmeyem Heompuuamenvroe peuieHue p(t) >0

dughgpepenyuanvroeo exarouenus (1) (Ounamuxa
DbIHKG), Y008AeMBOPAIOUlee HA4anbHOMY YCA0BUK)
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p0)=p". (7)
Omo pewenue onpedenero npu écex t >0 u
yooenemeopsiem oueHke

|60 <[’ (vt =20). (8)

YcioBue HeoTpULATEBHOCTH, (PUrypUpy-
[olIee B JIEeMME 2, O3HAYAET, YTO B CJTyyae LEHBI
p; =0 cnipoc Ha i-ii ToBap HE MEHBLLE MPeJIO-
KEeHUS.

Huxxe nmomonHuTeNbHO OyaeM IIpedriosa-
raTtb, 4To pelreHue 3agauu (1), (7) npu mobdbom
HAYaJbHOM pacrpenesieHnn uen p° >0 orpe-
NeNsIeTCsl €IMHCTBEHHBIM 00pa3oM BIPaBo. DTO
MPEANoJIOXEHUE UMEET €CTECTBEHHbI 9KOHO-
MUYECKUI CMBbICT. B ciiyyae oqHO3HAaYHOMI
(GYHKIMK M30BITOYHOTO cripoca f(p) oHO 0bec-
MeYyrBaeTcs, HarmpuMmep, IIaakocTbio f(p).

B pBIHOYHOII 5KOHOMWKE B POJU PETyJisi-
TOpa, COMIACOBBIBAIOIIETO NEMUCTBUS BCEX yda-
CTHUMKOB M YCTaHaBJIMBAIOILLIETO PaBHOBECHbIC
LIEHbI, BBICTyIaeT pbIHOK. BO3MOXHOCTH J10C-
TUXKEHUSI paBHOBECHUSI B peaJibHbIX 3KOHOMMU-
YECKMX CUCTeMax obecreunmBaeTcs ro0aaIbHOMU
YCTOMUMBOCTBIO MOJOXEHUSI paBHOBECHUS B
CMBICJIE MaTeMaTUYECKON TEOpUU YCTOMYMBO-
ctu no JIsimyHoBY.

PoiHOK Ha30BeM (I7100a1bHO) YCTOMUYMBBIM,
€C/M TPH JIIOOBIX HavyaJdbHBIX LleHax p° =0
Kaxnasa u3 Tpaekropuit, 3agauu (1), (7), onu-
ChIBAIOLIMX OWHAMUKY (IPOLIECC U3MEHEHMS)
LIEH, TTPpUOJIMXKAETCS K HEKOTOPOMY PaBHOBEC-
HOMY COCTOSIHMIO TIPYM BO3pAacCTaHWM BPEMEHM.

MccnenyeM yCcTOMYMBOCTD pPbIHKA B YCJIO-
BHUSIX BBIMTOJHEHMSI aKCHMOMBI BbISIBIEHHOI'O
npeanoyTeHust. YToObl MOSICHUTH COepXKaTesb-
HBI CMBICJI 3TOrO YCJIOBHMSI, BHa4aje BBEIEM
9TO TOHSITUE IJII MHAWBUAYATbHOU (DYHKIIMU
cripoca @(p) OAHOTO U3 MOTPEOUTEIECH.

ByneM roBopuThb, 4TO BEKTOp Z' € @(p')
BBISIBJIEHO TIPEATIOUNTAETCS BEKTOPY Z- € @(p’)
Ipu p, # p,, €Clu

(7,22 (3.7 (@' #2). )

3nech (p,7) OMMUCHIBAET OOILIME U3AEPKKU
HoTpeOUuTe/Isl Iy JaHHOM LIEHBI p W BEKTOpa
notpedaeHus 7 . Jpyrumm cioBaMu, IoTpeOu-
TeJIb MPEANOYMTaeT MAKCUMU3UPOBATh TTPUOO-
peTtaeMblii HAaOOp TOBAapoOB B paMKax CBOEro
OI0I’KETHOTO OTPaHUYEHUS.

OyHk1uuys crpoca ¢(p) yIOBIETBOPSIET (ca-
00li) aKCMOME BBISIBICHHOIO MPEANOYTEHUS,
ecsiu 13 ycjioBus (9), BBIIIOJHEHHOIO JJisl He-
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KOTOpLIX Z/ € ®(p’) j=1,2; 7' # 7 cnenyer,
4TO JJIS1 3TUX Z',Z° CIHpaBELIMBO

7,2 > (P, 7).

DTO 03HAYaeT, YTO €CJiM Habop TOBAPOB 7
BBISIBJIEHO TIPEATNIOYNTAETCS HAGOPY TOBApOB 7~
(ipm meHax p'), To HAGOp TOBApOB Z° HE MO-
JKET BBISIBJIEHO MPENrnoyuTaTbcsi Habopy TOBa-
poB Z' mpum meHax p’.

byneM roBopuTbh, UTO COBOKYMNHasl (PyHK-
1M U30BITOYHOTO crpoca F ymoBJIETBOPSIET
(cnaboii) akcuoMe BBISIBIGHHOTO IpPeAIouTe-
HU, €CIIU IS JIIOObIX LeH p' # P° U3 COOTHO-
HIeHUS

1

(ﬁlazz _ZI)SO’

BBINOJIHEHHOTO ISl HEKOTOPBIX Z’ e F(p’)
j=1,2; 7' #%® cienyer, 4To ;s OTUX 7,7’
MMeeT MECTO HEPaBEHCTBO

(p*.7° -2 <0.

[1pu manbHENIIMX MCCIeIOBAaHUSX BasKHBIM
SBJISIETCS caeayollee ycioBue (A) Ha ¢yHK-
LIMI0 U30BITOYHOro crpoca F.

(A). I3 Toro, 4To § — BEKTOpP paBHOBEC-
HBbIX LIEH, a p pPaBHOBECHbIM HE SIBIISIETCS,
BBITEKAET HEPABEHCTBO:

(4,2)>0 (VZe F(p)). (10)

Jlemma 3. [lycmb vinoanenst 0cHOGHble npeo-
noA0MCeHUs. Ha YYHKUUI uzbbimournoeo cnpoca F
u 3axkon Baawpaca (6) é popme pasencmea. Ilycmo
00noaHUmMeNbHO (OYHKUUS U30bIMOYHO20 CHpOCa
ydoeaemeopsem (caaboii) akcuome 6viAGAeHHO20
npeonoumenus. Toeda eévinoaneno ycaogue (A).

Jlokasameavcmeo. Tlyctb p  m060i (uUK-
CHUpOBaHHBII BEKTOp paBHOBeCHUs], a p — JIO-
06011 HepaBHOBeCHBII BekTop. [lomoxum
p’=p u p'=p. Torna g mo0ObIX GUKCH-
poBaHHBIX Z € F(p) B cuiy 3akoHa Banbpaca
NMEEM:

(5,2 -2 =(p,7) (V7 € F(p)).
B uyacTHOCTH, T.K. p — BEKTOp paBHOBe-

cug, To 0e F(p). MNostomy mna z =0 mo-
KeM 3amucath

(p,0-2)=0(Vze F(p)).

Torma mo (cnaboil) akCcMOME BBISIBA€HHOIO
MIPEANOYTeHUS TTOTYYUM

(7,0-2)==(p',2) <0 (VZe F(p)).

[TocnenHee o3HavaeT BBHIMOJHEHUE YCJIO-
BUs (A).
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VYcinosue (A) B COOTBETCTBUU C JIeMMOI 3
MOXHO Ha3BaTb (CJ1a00i) aKCMOMOI BbISIBICH-
HOTO MPEINOYTEHUsT IIPU PAaBHOBECHBIX IICHAX.

Jlemma 4. [lycmb 6binoanenvl ocHoéHble npeo-
noaoJceHUss Ha QYHKUU u3dbimouynozo cnpoca F
u 3axon Baavpaca (6). Ilpu evinosnenuu yciosus
(A) mHowcecmeo Q. 6cex 603MONCHbIX HEOMPU-
YamenbHbIX 8eKMOPO8 DABHOGECUs BbINYKAO U
3amkHymo ¢ El.

Jloxazameavcmeo. Hemnycrora MmHOXecTBa Q,
U €ro 3aMKHYTOCTb OOeCIeunBaeTcs JeMMOi 1.
ITycte p u § mo0ble 35eMeHTH U3 Q, U

W= A5+ (1= 23,

rne A€ (0,1). Torna we E/™'. Eciu w He siB-
JISIeTCSl PABHOBECHBIM BEKTOPOM, a YCJIOBHE
(A) BBINOJIHEHO, TO

(p,2)>0, (4,2)>0 (VZe F(w)).
CnenoBatenbHo, 1is1 VZ € F(W) umeem
(W,2) = A(p,2) +(1-2)(¢,23) >0,

YTO MPOTUBOPEYUT 3aKOHY Banbpaca (6).

Takum o6pa3oM, W eCcTb paBHOBECHBII BEK-
TOP M MO3TOMY MHOXECTBO (), BBIMYKJIO.

Y1BepxkineHue JieMMbl 4 MO3BOJISIET BBECTU
BJIEMEHT PETryJMpOBaHUS B MOJIENIb DPBHIHKA.
BoiOpaTh mosioxkeHue paBHOBECHSI U3 MHOXKe-
ctBa ¢, B COOTBETCTBUM C 3aJaHHBIM KpHTE-
puem ontumanabHocTH. [1o aTOMY MOBOY MMe-
10TCs pe3yabTaTthl B [6]. OOIIMe MOAXOAbl MO
ATOU TeMe U3J0XeHbI B [7].

Teopema 1. Ilycmb 6vbinoanenst ocHoeHble ycao-
8UsL HA (DYHKUUIO U30bIMOUHO20 Cnpoca, 3aKoH Banb-
paca (6) u (crabas) akcuoma 8vi61eHHO20 NPEeOno-
umenus (A) npu pasnosecnvix uenax. Ilycmo, Kpo-
Me moeo, umeem Mecmo eOUHCHBEHHOCMb 6Npago
peuenus 3adauu (1), (7). Toeoa pvinok ycmoiiuue.

Jlokazameavcmeo. Ecnu pemieHue p(r) 3ama-
yu (1), (7) B HEKOTOPbIIi MOMEHT BpeMeHM (Ha-
MpuMep, HaYaJIbHBI) COBIMANaeT ¢ KaKUM-JI100
PaBHOBECHBIM BEKTOPOM, TO B CWJIy €IMHCTBEH-
HOCTHU BMPaBO 3TO pelleHue 1 pu Beex £ >0 Oy-
JIET paBHO 3TOMY paBHOBECHOMY BeKTopy. IlycTh
Terepb p(f) — HeKoTopoe pelueHue 3amadu (1),
(7) He siBASIIOLLIEECS] PABHOBECHBIM BEKTOPOM HU
mpy Kakux ¢ >0, a p — HEKOTOPbIA BEKTOP
1IeH paBHOBecus. PaccMoTpuMm paccTosiHue

(t) = |p() - p

HuddepeHumnpys 3Ty GyHKIUIO U UCIIOJb-
3ys 3akoH Banbpaca (6) u ycnoBue (A), moiy-
YUM 0o4YTH TpU BeeX £ € (0,o0)

2

171



SKOHOMUKO-MATEMATUYECKWE METO/bI

dv . . I

o =2 =p.2)=-2p,3) <0,
rne 7€ F(p(t)). Torna v(f) MOHOTOHHO YOBbI-
BaeT W IMPU OTOM OCTAETCs MOJOXUTEIbHOM
dyukumein. CienoBatesibHO, v(f) CXOAUTCS K
HEOTPULIATEIBHOMY TIpenesy Mpu ¢ — +oo. [1o-

dv
3TOMY CKOPOCTb U3MEHEHUSI = JIOJIKHA CTpe-

MUTBCA K HYJII0 Ha HEKOTOPOU MOAMNOCIea0Ba-
TEJIBHOCTU TOYEK f, — +oo. 3HAUUT, HAWIYTCH
sneMeHTsl 7" € F(p(t,)) Takue, 4TO

(11)

Kpome Toro, nockosbky 3HaueHus p(f,) Jie-
XaT B 3aMKHYTOM OTPAaHUYEHHOM MHOXECTBE
(mrape cM. (8)), To HaligeTcsl cXoasaLasics Mo -
MocJIeIoBaTeIbHOCTh U3 {p(7,)}. be3 orpanu-
YeHMsT OOLIHOCTU MOXHO CUYMTATh, YTO TaKOBa
cama 9Ta Iocjaea0BaTeIbHOCTh. [1ycTh

(P,7") > 0 mpu 7, — +oo.

p(t,) > G 1pu t, — +oo.

B ycnoBusix TeopemMbl MHOTO3HaYHas1 (DyHK-
uusl F noayHernpepblBHA CBepXy U 00j1agaeT
KOMITaKTHbIMU oOpa3amu. [loaToMy oHa Jio-
KaJbHO OTrpaHUYe€Ha B OKPECTHOCTH TOYKM g .
Torma mocienoBatelbHOCTh {Z"} OrpaHUYeHa
W 3HAYUT COAEPXKUT CXOMMIILYIOCS TMOAMNOCTe-
JOBaTE€JIbHOCTh. MOXHO CcYMTaTh, YTO cama
MOCJAEA0BATEILHOCTh {Z"} CXOAUTCS K HEKO-
TOPOMY BJIEMEHTY W TIpU N — oo,

OnsTh, BOCMOIB30BaBIINCH MOJYHETTPEPHIB-
HOCTBIO CBepXy (PyHKIMM F, 3aKJIIOYMM, 4YTO
we F(g). Tenepb, Ha ocHoBaHUM (11) MOXHO
caeaaTh BbIBOJ, YTO

(p,w)=0.
Torma no ycnoButo (A) mosydyaem, 4To §
PaBHOBECHBIN BEKTOP.
Hnsa 3aganHoro peweHust p(f) 3amauu (1),
(7) paccMoTpuM Terepb APYIyro (PYHKIIMIO
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v(1) =[p0) -4 -

CorsacHO MpPeAbIAYIIMM PACCYXICHUSIM,
paccrosiHue v,(f) Mexny p(f) U § MOHOTOH-
HO yOBIBa€T W JUIsI HEKOTOPOM MOAMNOC/en0Ba-
TEJILHOCTU [, OHO CTpeMUTCA K Hymo. Cieno-
BaTeJIbHO, PACCTOSIHUE MeXay p(f) U § NOXK-
HO CTPEMUTBLCS K HYJIIO, T.€.

G = limp(?).
t—>+oo

DTO MOKa3bIBae€T YCTOMYMBOCTD.

3akarouenue. Takum obpa3oM, B paboTe yc-
TAHOBJIEHA TJ100aJIbHAsl YCTOMYMBOCTh MaTeMa-
TUYECKON MOAeIM KOHKYPEHTHOrO pbIHKAa B
YCJIOBUSIX MHOTO3HAUYHBIX (DYHKIMM cIpoca U
MpeTOXEHUS MPpY BBIMOJHEHUM (CJ1aboii) ak-
CHOMBI BBISIBJIEHHOIO MpeamnoyTeHus. Takoi
pe3yJibTaT paHee ObLUT YCTAHOBJICH JIMILb JUTST Ofl-
HO3HAUHBIX (PYHKIIMI Crpoca U MPeIIoKeHUs.
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