JlnHeiiHoe nporpammMmupoBaHue

BpemeHeM poxaeHUsi AMHEAHOrO NPOrpaMMUPOBAHUS MPUHATO
cuntaTb 1939r., Koraa 6bi1a HanevaTaHa Bpouwtopa JleoHnga
Butansesuya Kantopoenya "MaTtemaTuueckue metogpi
opraHusauuu v niaHupoBaHusi nponssogcTea'. MMockonbky
meToabl, usnoxerHsle J1.B.KaHTopoBnyem, bbiam Mano npuroaHsbl
OJ151 PYYHOrO CYeTa, a BbICTPOLEACTBYIOWNX BEIYNCINTENbHBIX
MalLVH B TO BPEMS He cyllecTBoBaso, pabora J1.B.Kantoposuua
OCTanacb NOYTU HE 3aMEYHEHHOIA.

OgHako ugen J1.B.KaHTopoBnya He BCTpeTUNN NOHUMaHUS B
MOMEHT UX 3apoXKAeHUs, bbinn obbsiBNEHbl epeckto, 1 ero paboTa
bbina npepsaHa



KanTtoposuy Jleonng Butansesuy (19.01.1912 - 07.04.1986)
Tjalling C. Koopmans (1910 - 1986)

L. ':&IT'. A 3
B 1975 rogy akagemuk J1.B.KaHTopoBu4 n amepukarey, npodeccop
T.KynmaHnc nony4qnnn Hobenesckyto npemMmunto no 3KOHOMUYECKUM

HaykaMm 3a "Bkiag B pa3paboTky Teopun v ONTUMaNbHOrO
UCMOJIb30BaHNST PECYPCOB B SKOHOMUKe" .



Konuenuun Jleonnpa Butanbesnya sBckope nocne BoiHbl bbian
NepeoTKpbITbl HA 3anage. AMepukaHckuii skoHomucT T.KynmaHc B
TEeYeHNEe MHOIMX NIET MPUBJIEKAN BHUMaHNE MAaTEMATUKOB K psgy
3afa4, CBA3aHHbLIX C BOeHHOWR TemaTukoii. OH akTUBHO
cnocobcTBOBaN TOMy, 4TODbI ObI OpraHN30BaH MaTeEMaTUYECKUI]
KOJIJIEKTUB AJis pa3paboTku 3Tux npobrem.

B utore 661710 0CO3HAHO, YTO HAfO HAYYUTLCS pelwaTh 3ajadn O
HAXOXAEHUN SKCTPEMYMOB JIMHENHbIX (DYHKUWIA Ha
MHOrOrpaHHUKax, 3afjlaBaemMblX JIMHelHbIMYU HepaBeHcTBamu. [lo
npeanoxenuto KynmaHca sToT pasgen MaTeMaTuKN NOAyYus
Ha3BaHWe NMHeiHOro NPOrpaMMuUpPOBaHUS.



AwmepukaHcknii matematuk A.JaHunr 8 1947 rogy paspabotan
BeCbMa 3(PPEKTUBHbLIN KOHKPETHBLIA METOA YUCIIEHHOTO PeLLeHus!
3afay JIMHEAHOro nporpaMmMupoBarust (OH Noayyun Ha3gaHwue
cumnnekc metoaa). Vigen nuneiinoro nporpaMmupoBaHus B
TeYeHne NATY LWECTU NeT NOAYyYUaN FPaHANO3HOE PacpoCTpaHeHne
B Mupe, n umeHa Kynmanca u [laHunra ctanm noectogy LLIMPOKO
M3BECTHbI.

CBoe BTOpPOEe poXAeHUe INHENHOE MPOrpaMMUPOBaHNE MOYHUIIO B
Havane NATUAECAThIX rofos ¢ nosisiednem DBM. Torga Havanock
BCeobLLee yBIEHEHNE JIMHEVHBIM NPOrPaMMUPOBAHNEM, BbI3BABLLEE
B CBOIO OYepefb Pa3BUTUE 4PYrux Pa3fesioB MaTeMaTMYECKOro
MpOrpaMMuUpoBaHus.



[locTaHoBKa 3a4au4n

B npocTpaHcTee n nepemeHHbIx x!

NUHelHas uenesast pyHKUMs

,x?,...,x" onpenenena

n
z:zo—i—Za;xi. (1)
i=1

Lenb — HaliTn TOYKY U BEINYUHY MUHUMYMA 3TOW PyHKLNK.
Bcnencteue nMHEHOCT MUHUMYM HaxXOAWTCS HA FpaHuLE.
["paHuUbl Takxe 3afatOTCst N+ r NMHERHBIMUN COOTHOLLIEHUSIMU

n
x>0 i=1...nm bexi<ci;j:1,...,r. (2)
i=1

B atom cnyd4a€ MUHNMYM NEXNUT B OAHOVI N3 BEPLUNH rpaHnMubI.



Onwucanne rpatuy

OnucaHme rpaHuy crefyet nNpuBeCTU K KAHOHUYECKOMY BUAY.
Mepebie n ycnoeuii x' > 0, 1,< i < n pobaeastoTcs
npuBeAeHHbIMU COOTHOLLEHUAMY

n
Xn+s:1_zbfxi > xK>0 k=1,....n+r.
i=1

Mpn Takom BbIbOpe Havano koopanHat (x' = 0) yaoeneTsopsieT
YC/IOBUAM.



VcnoBre MrHUMYMa

Hauano koopauHaT sSABASIETCA TOYKOW MUHUMYMa, €C/N B LieeBol

dyHKLMM
n
z=2zy+ Z aj x!
i=1

BCe KOI(O(PULMEHTLI 3; NONOXKUTENBHBI. TOrAa CABUT BHYTPb
obnactu (yBenndenune kakux-nmbo x') Tonbko ysennumsaet
3HaYeHUne pyHKLNN.

JlnHeiinoe nporpammupoBaHmne NpoBOANT NMHENHOE
npeobpasoBaHne KOOPANHAT TaKoe, NPU KOTOPOM B Ha4asno
KOOPAMHAT NEpeBOAUTCS BEPLUMHA C MEHbLIUM 3HAaYeHUeM Z — Mo
HanpaBieHnto oTpuLaTeNnsHoro a'. Mpu 3ToM BbipaXkeHue U Ans
LENeBOi PyHKUMM N OAS1 TPAHUL, NPETEPNEBAIOT JNIMHERHbIE
npeobpa3oBaHusi, HO OCTAKOTCS NIMHEVHBIMN.



[Bunxerne

1. Bobibupaetca koopauHaTta x™ ans koTopoii KospduuneHT
am < 0: yBesinyeHne 3Toi KOOPAMHATLI YMEHbLUAET LENEBYIO
dbyHKuuIO.

2. NweTtca banxkaliwas Baonb HanpasneHus x™ sepunHa —
nepeceyeHne CO CBA3bIO S: ANs Hee KoabpuumneHT b
MaKCMMaJieH.

3. MNepemenHas x™ BbipaxaeTcsi U3 S-i CBA3M Yepe3 NEPeMEHHYHO
xS,

4. I70 BblpaxeHne ans x NOACTABASETCS B LENEBYIO (DYHKLNIO
1 oCTasibHble r — 1 ypaBHEHUsI CBSA3eli, KOTOpbIE 3aTeM ONsAThb
NPUBOASTCS K KAHOHUYECKOMY BUAY.

5. MpouseoanTcs nposepka HoBbIX ko3thduLmeHTos a' Ha
OTpULATENBHOCTL. ECin BCe OHM NONOXUTENBHBI — MUHUMYM
HaligeH.

Tak Kak Ha KaXxKAoM ware 3HadyeHune Lenesol yHKUMM B Havane
KOOPAMHAT YMEHbLLUIAETCS, TO 32 KOHEYHOE YMCJ/IO LIAroB Tam
OKa3blBaeTCsl BEPLUMHA C MUHMMAbHBIM 3HAYEHNEM, Z.



3ameHa nepemMeHHbIX

Ns
n
X" =1~ E b? x'
i=1

Bblpaxkaetcs x:

m 1 S
X :E(l—Zbkxk).
k#m

Mocne noaCcTaHOBKM 3TOro 3HAYEHUSI BO BCE BbIPaXKEHMsI
3HameHaTenb bj, cnepyet oTbpocuTh, YTO 1 SABASETCS
NPUBEAEHNEM STOW CBSI3N K KAaHOHWYECKOMY BUAY.

Tenepb He3aBUCMMOII NepeMeHHO cTaHoBUTCS X" T° a BbipaxeHue
ans x™ npeBpalLaeTcs B ypaBHEHUE CBSA3W.



[1peobpa3oBatune LeneBolt PyHKLUY

z:zo—|—Zakxk—|—Z—;n(1—x”+s—Zbixk =

k#m m k#m
a a by
( bg") sz X" Z <ak — am > xk.
k#m m
Takum obpasom, npoBoAMTCS npeobpasoBaHne
am b;

am- .
E’ amﬂ—a, ak;émg)ak*ambs

zg — 20 +



[MpeobpazoBaHme rpaHUYHbIX NEPEMEHHbIX

n bﬁn n—+s S
x*’zl—z:bf(xk—b—s(l—x+ —Zbkxk):

k#m k#m
b[’n bl’n n+s I sbl'n k
(1-5) - X (Bt ) -
k#m
bin bin n+s bll<brsn_bfn i k
<1_bs> 1_bl_bsx _Z bs — b =%

Takum obpazom, nposoauTtcsi npeobpasosanune npu | # s:

_ bj b5, — br b
s b, — by

— S
Mpu | = s MeHsieTCst TONBKO OAUH KoabdpuumeHT by, = 1.



[BuxeHne K MUHUMYMY

B Hauane kaxgoro npeobpasoBaHus HY>KHO BblbpaTh HanpasaeHue
aBKeHns x™. 3To [OMKHO ObITh HanpaBieHne C OTPULATENbHLIM
3HaYeHUneM a,,. Ecim Takux HanpaBneHnii HeCKOABKO, TO BO3MOXHA
cTpaTerus Bblbopa Hanbonee achpeKTUBHOrO U3 HUX, OAHAKO,
BNoJiHe cebs onpaBAbIBaeT ABUXKEHME NO NEPBOMY XKe
OTpULATESBHOMY HaNpPaBNEHUIO.

[anee Hy>XHO HaliTu € HaMboAbLLIMM 3HaYeHneM KoadduumreHTa no
STOI MepemeHHoii by, a 3aTem obpaTnTbcs K npoueaype (Moayto,
yHKLMM), npeobpasytoLeii koadpuLmMeHTbI Mo
BbILLENPUBEAEHHBIM (hOPMYyNaM.

Bce npoueaypbl 06beanHAOTCA MoayneM, onpeaensitoLmm
oTpuuaTesbHble KO3MULNEHTLI LENEBOW DYHKLUMN 1 B Cay4Yae X
OTCYTCTBUSA, (POPMUPYIOLUM OKOHYATENbHbIN UTOT.



