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B. H. THIIEHKO

BEKTOPHASl ONNTHMHU3ALIHA MO YNOPAAOYEHHONA
COBOKYNMHOCTH KPUTEPHEB

«Buosorusamus» TEPMHHOB KﬁﬁepHeTHKH, Npoucxonsiias oOfHo
BpEMEHHO C O6paTHblM mpoueccoMm, CBHAETEJNLCTBYET O 6ONbIIHX Bo3:
MOXKHOCTAAX OHOJIOTHUECKHX CHCTEM. DTHM OHH BBITOJHO OTJIMYAOT(
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0T CaMBIX COBPEMEHHBIX TeXHHYeCKHX cHcTeM. OcoGeHHO GbICTpPO pa3-
BHBA€TCA HanpaBJIeHHe, CBSI3aHHOE C MOJEJHDOBAHHEM (HCKYCCTBEH-
HOTO HHTEJIJIEKTa.

OnHHM H3 CBOHCTB «€CTECTBEHHOI'O HHTEJJIEKTa» SIBJISIETCSI MHOTO-
nporpaMMHOCTb  moBefcHHsi. OHa nojgpasymeBaeT NapaJJieJbHYIO
pafoTy cpa3y HECKOJIbKHX OHOJIOTHYECKHX TNPOTrpaMM, H TOJBKO MpH
fIBHOH IAaTOJIOTHH TNCHXHKH PpEXHM paboTbl OHOJIOTHUYECKOH CHCTEMBI
npubanKaeTcss K onHomporpamMmHomy. llesnecoo6pasHo s BBegeHHE
MHOTOTIPOrPAMMHOCTH TpPH CO3JaHHH HCKYCCTBEHHOTO HHTE/JIEKTa?
Tlo muennio aBTOpoB [1], MHOronporpammHocTb paGoThl — 06s13aTeNb-
Hoe YCJIOBHE BBLICOKOH «HHTE/NJIEKTYaJbHOCTH» TEXHHYECKOTO YCTPOH-
crBa. Uem cJioxkHee pelnaemble 3ajaud, TeM Gosiee HEOGXOIHMBLIM SIB-
JfeTCs BBE/JIEHHE MHOTONPOTPAaMMHOCTH. MOXKHO CKa3aTb, UTO HHTeJ-
MeKTYaJbHOCTb» MPOOJIEMbl OLlEHMBAETCSl YHCJIOM Mojuesell, KOTophie
cle1yeT NPeofoJIeTh NPH pelleHHH 3ajayH.

B cBs3n ¢ 3THM 1esecoo6pa3HO NPOBOAHTL HCCJAENOBAHHA, CBfi-
32HHBIE C MaTeMaTHYeCKoH opmaJsin3anueil noBeJeHHst GHONOTHUECKHX
CHCTEM, B YACTHOCTH C MOJE/JHPOBaHHEM MHOTONpPOrpaMMHOH JesTe/b-
HOCTH, KOTOPYIO MOXKHO HHTEPNpPeTHPOBAaTh KaK 3a1ayy O pelleHHH
MHOTOKDHTEPHAJIBHOCTH M0 YMOPSJOYEHHOH COBOKYMHOCTH KpHTe-
pHeB, a ¢ MO3HLHHA GHOJIOTHYECKHX NOHATHH — KaK 3ajauy O MOJe/H-
poBaHHH noTtpe6Horo Oyayiero.

Myctb Qp, ... , QN — TOCJENOBATELHOCT LieJel, 3aKJIOYHTEIbHast
H3 KOTOPbIX TIpeACTaBJseT 00O KOHEYHYIO LeJb — MOJEe/b NOTped-
toro Oyayuiero. 3ajaya 3aKJI0YyaeTcst B TakoM BhiGope wuedseit Q,, Q, ...
wy» Qu_; H crocc60B HX JOCTHXKEHHsl, YTOGbl 3aTPaThl Ha JOCTHIKe-
e MoZesH morpe6HOro O6yayulero ObLiH MHHHMAaJbHBIMH. CrocoObr
IOCT HXKEHHA 1lleJiefl 3aaloTCsl C TIOMOLLBbIO NapaMeTpOB CHCTEMBI.

OGosnauuMm #; € T — MHOXKECTBO KJIaCCOB MapaMeTpPoB CHCTEMBbl C 3a-
JaHHHIM Ha HHX OHHApHBIM OTHOLIEHHeM 3KBHBAJEHTHOCTH BHYTpPH

Kaxaoro kaacca, [ = 0, N — MHOXKeCTBO KJ/IaCCOB -‘3KBHBAaJIEHTHOCTH,
Q = Q(t,) €  — dakTOop-MHOXKECTBO Liesiell. BBenem GuHapHoe OTHOLue-
hHe MOpPsAKa Ha KOMIIAKTHOM MHOxKecTBe N, T. €. MexJ1y KJaccaMH

Q,RQ; ... RQR ... RQx. (1y

Torna rpanHuHBIA MaXOpHPYeMblii 3/eMEHT MHOXecTBa GyAeT Npen-
CTaBJATH MOjeJb NoTpeGHOro 6yayutero. Heo6xonHMO BBISSIBUTB CIIOCOGL
JOCTHXEHHsI ToTpe6HOro Oyayllero NpPH HaHMEeHBbIIHX 3aTpaTax, uTo
0CYIECTBJISIETCA € IIOMOLIbIO IapaMeTPOB CHCTEMBI H OYEPEeJHOCTHIO:
I0CTHXKEHHSA Uened: ‘

Qv =¢(R" t;, P), 2y

rme R* — GHHapHOe OTHOWIEHHE MOPSIIKa;
P, — pecypc cHCTeMbl. ;
Takum oOpa3soM BBOAMTCSI MHOMECTBO OTHOIUEHHH NoOpsiaKa k =

=1, K.
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CHT OT pe3yJibTaTa BbINOJIHEHHS MHHOppreMOﬁ nyTeM BBENECHHS KO

[Ipu 3TOM YCJOBHMCS, YTO JOCTHXKEHHE MaXKOPHPyeMmoH wLeJH 3aai|
[IO3HIHH OTOOpaKeHH

Q> Q1> Q> Qv {

Hannuue MHOKecTBa OHHapHBIX OTHOLIEHHH OOYCJ/IOB/JHBAET B

MOXXHOCTb CYIUECTBOBAHHSI HECKOJNbKHX IOCJ/EeJ0BaTeJbHOCTEH NOCTHX

Hua Uenedl. BeeneM cienyromue noHATHSA: X, = X (f;) € X — BekT

BXOJIOB Kaxk[oil 1e/H (Mo BXOJaMH MOAPa3yMeBalOTCA KOJHYECTBEHH

oueHkH ueseil): u, = u(t;) € U — BeKTOp BLIXOAOB KaxJOH LEJH, K
TOpble SIBJSIIOTCS NPeo6pa3oBaHHBLIMH BXOJAMH:

ui == xi i Axi- (4

Onpenenenune 1. Onepamopom nepexoda F, nepesodsuys
8x00bL 6 6bix00bi, HA3bIBAEMcs onepamop euda

u; = F (x), (4a
KOmopbil ABASEMCA  QAA20PUMMOM, nepesodauum yeab ua a06ozo
CMOSAHUSL 8 3a8epUleHHoe.
BBeneM KpHTepHil, Ha OCHOBaHHH KOTOPOIO MOXHO CYAHTb O CT
fIeHH YJAYHOCTH JOCTH KEHHS LEeJH:
Q, =Q(x, u;, F;)— max. (&
Rk, t;
OnHako /11 NOCTHXKEHHs LeNH HeOGXOJHMbI CPEACTBa, NPH OTCy?
CTBHH KOTOPHIX Ji00asi LieJib SIBJSIETCS MEUTOMH.

Onpenenenune 2. Pecypcom P, Hasoieaemcs Koaudecms
cpedcms, Heobxo0umoe 0ast Qocmudcenus i-yeau:

P, = P(u;, — x;) & > min, (i
: Rk,
20e o — BeAUMUNA, YCMAHABAUBAIOWAA BAUSHUE nomex npu Oocmuoks
Huu yened, m. e, 603mywenutl 6neulHeil cpedol.
Torpa oGoG6iIeHHBIH KPUTEPHH BLIPA3HTCS B BHJE

C( =C (Ql' Pl)’ (7
a ri06anbHbIH KPUTEPHH COCTaBHUT
Cy = C(Q¥, P})—~ ext. (E
Rk, 4

Onpenenenne 3. Onepamopom cessu ®, nepesodsauum e
X006t MUHOPUDYeMbLX Yenell HA 6X00b. MANCOPUPYEMbLYL 8 COOMEEMCINGi
€ onpedenenrbim HA HUX GUHAPHbIM OMHOULEHUEM, HA3LIBACICS Oneps
mop euda

X =0y (U_y). 4

Pomb ®; sakmouaercs B yCTaHOBJEHHH 3aBHCHMOCTH MEXIY Pe
3y/IbTaTaMH JOCTHTHYTOA LeJHM H HaMeyeHHOH Ha Gynyiee. OnHakg
TIDH 3TOM CYLIECTBYeT BO3MOXKHOCTb HENOCTHXKHMOCTH MOJENH MOTpelh
Horo Gyayuero, T. e. oneparopsl F;, ®, He peanusyloTcsiaiin Q% -
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- « npH GoJblioM apobJieHHH ueseli. Torpa Bo3HHKaeT HeOGXOLHMOCTD
N

060CHOBaHHS NOCTHXKHMOCTH MOZEJH NOTPeGHOro Gypyluero.
Jdemma. LQonycmum, umo omobpaxcerue

Q9 (10
2e ¢ — qb_wmquoum Kauecmea, xapaxmepusayrowuld nosesHocme O0ax-

vl yeau Q;, noseoaum obpasoearms KOMNO3uLU0O omobpaxcenuti, ydos-
1eMBOPAIOUYUX  YCAOBUIO CHCAMUSL

d(Qi41, Q) < pd(Q; Q). (1)

Tozda Q% seasemca HenoOBUNCHOL MOUKOL.

HNokasatenbctBo. IlpenBapuTe/bHO OGBACHHM CMBICI Q, xak
3HAUHMOCTb Kaxjoil uend. C pocToM [ 3HaYHMOCTh MEJH CHHKaeTcs,
laK KaKk BbIGOp liesell Ha NepBbIX 3Tamax, Mo CYTH, ONpenesseT aalb-
Hefiliee TeyeHHe COOBITHH, BJIHMAS Ha HHTEHCHBHOCTb PacXOJOBaHHs
ecypca. Ilpu i, 6auskux K N, 3HAauHUMOCTb Lesefl TNanaer, NOTOMY
110 Mojesb moTpeGHOro Oynpyuiero yxe GJH3Ka H HOCTHXKEHHE ee He
'pelyeT pacXoJOBaHHs TOTO pecypca, KOTOpbIi Heo6XojHM B HayaJb-
ibX TOYKaXx. N #

HonyctuM, yTo MHOXkeCTBO (Qy, ... , @, ...) € A HMeeT MOLIHOCTb KOH-
HHyyM, of6pa3ys GecKOHeuHylo TMocJefoBare]bHOCTb. [loKaxeM, yTO
Ha fABJasierca mnocsepoBaresibHocTbio  Kown. Corsmcro (11) Hmeem

d(Qs Q) <PdQu Q)
d (Qa» Q2) < pd (QZ’ Ql)’
. (12)

(QN_p QN- ) < Pd (QN—z, QN_s)

Ecim N - o, TO d(QN_,, QN) -0, T. e MOC/IENOBATENbHOCTL
\Q,] sBssieTcsl nocsenopatesnbHoctbio Komn. onyctum, uto A nos-
ie. Torna sra nocnenosaTeanocrb cxomuTcs K mpeneny Qn; BTO xe
3peMst QN_1 TakXKe CXOIHTCH K QN-

B pesyabTare X oy
Qv =¢(@Qn) (13)

9BJsieTCsl HemopBHKHOH TOUKOH QF = ¢ (QX)-

YrBepxaeHue. Mogenb mnorpeGHOro 6ynymero JOCTHXKHMA,
€M MMeeTCs HeNOABMXKHAs TOYKA KOMIO3HUHH OToGpaxeHH# (3).
BenenctBHe 9TOro IpaBOMEPHO HCMOJB30BATh ONEPALMOHHYIO  MpO-
nenypy

uy=F,(x), C,=C(Q1 P1), X2 = D, (u1);
uz = Fy(%5), Ca=C(Qy, P1), x3= @, (1z);
=F, (xi)r C, = C(Qn P{) Y= (ut)v (14»

uN = FN (xN) CN = C(QN’ PN)
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Hpn rJj06ajJbHOM KPHTEpPHUH OINTHMAJbHOCTH

CTA
1= —=—2% > max,
'gp, Rk,

rae Ay —BecoBasd (QyHKUMA Leael, noTpeGHoe Oyayluee HOJIKK
JIOCTHTaTbCsl C MakCHMasibHOH peHTabesbHocThlo. OnHako cyiecTy
CHUTYallHH, KOrja Le/Jb HOCHT BepOSITHOCTHBIH XapakTep, T. €. HEBO}
MOXHO C MOJIHOA JOCTOBEPHOCTBIO CYIHTb O Pe3yJbTaTax €e JOCTHHe
HHs. OTo B/HA€T Ha MOJEJb MNOTPeGHOrO GYAYINEro M MOXKeT O
$opMaH30BaHO CJEAYIOUHM 06pa3oM.

[Tyete W, =W (Q,) € Y—BXonpl i-LieiH, NpeACTaBISIOILHE 4 COG0]
BEPOATHOCTHBIE Mephl; o, = w (Q,) € Y — BBIXOABI i-1Ie/1H, SIBJISIOLLHEN
BEpOSITHCCTHBIMH - MepaMH; v; = v (Q;/Q,_;) € Y — omepaTop nepexoj
3anuuemM paBeHCTBO

0(Q) =W (Q)v(Q/Q—y- (16
Torua Ha OCHOBAaHHH YCJOBHA
0(Q-1) =W (Q) (17

BoipakeHHe (14) nepemuiueM B BHIe

® (Qo) =W (Q), oQ)=W(@Q)ov (Q1/Q2);
0(Q) =W (Q), ©(Q)=W{(Q)v(QyQ);

‘D- (Q[) =W (Qz+;)» . “"(Q1+1) : W(Qt+l) U‘(Q.(+1'/Q.2); (18
0 (Qv—_1) =W (Qv), ©(QV) =W (QN) v (Qu_./QN),
a ryio0aNbHBEI KPHTEPHHA OIHLIETCS ypaBHEHHEM

M (C¥)A
LG L R (9

M (,E Pi) RR, &

rae M — 3HaK MaTeMaTHYeCKOro OXKHJaHHA.

- TlonoGuerit momxox Hcrmosb3oBaH B paGoTe [2] MpH pelleHHH 3ajaus
O BLIOOpE THMAa)ka TeXHHYECKHX CHCTEM. -
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