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PaccmaTpuBalorcst mpo0JieMbl TocTpoeHUs 3 (HEeKTUBHO-
ro MaTeMaTWyecKoro ammapara i (opManuzaluud u
MOJIEJIMPOBAHUSI MEXaHU3MOB MHTEJIEKTA.

Teopema 1.1 [1] mo3BossieT 3amaTh npeduxam paseH-
cmea udell aKCUOMATUYECKU B BUZAE CJEAYIOLIEro
onpeneeHus: 000l npenukaT Dy , 3aJaHHBIA Ha
Sk xS} ¥ TTOMUMHSIOIINICS 3aKOHaM pedIeKCUBHO-
CTH, CHMMETPUIHOCTH, TPAH3UTUBHOCTHU U TIOJICTAHO-
BOYHOCTHU, €CTb ITpeAMKAT paBeHCTBa uaei. MHoxe-
CTBO S); BMECTE C 3aJaHHBIM Ha €ro IeKapTOBOM
KBaJpaTe MPeJuKaTOM paBeHCTBa MIeN Dy , T.€. mapy
Sy, Dy >, Ha30BEM MO00eabl0 paseHcmea udeil.

IlepexonuM K TICHXOJIOTUYECKOW WHTepHpeTauuu
CBOICTB IpeanKaTa paBeHcTBa uaeii. CHavaja pac-
CMOTPUM HCUXOA02UHECKYH) UHMEPNPEMAayuo 3aKoHa
cummempuyrocmu (1.10). B conepxarenbHoit popMy-
JINPOBKE 3aKOH CUMMEMPUHHOCMU TJIACUT: €CJI UCTIbI-
TYEeMBI IPU3HAJI MBICTIHA X ¥ YV UACHTUYHBIMHA, TO OH
00513aTe/IbHO MPU3HAET UAEHTUYHBIMU TAKXKE U MbIC-
Ty u x.PakTel, KOTOPHIE OBl OIIPOBEPTAIM 3aKOH
CHMMETPUYHOCTHU, HE yaaeTcs 0OHapyXnuThb. 13 3aKkoHa
CHUMMETPUYHOCTH CIIEAYET, YTO 00JIACTU 3aJaHUS 1

MEPEMEHHDBIX X U Y npenukara Dy (x, )) COBNAAIOT,

a 3TO O3HAYaeT, YTO MHOXECTBO T , Ha KOTOPOM
ofpeJesieH NpeauKar Dy , MOXHO NIPEACTaBUTb, IPU-
YeM eIMHCTBEHHBIM 00pa30M, B BUJIE I€KAPTOBA KBaJl-
pata HeKoToporo MHoxecTBa O , T.e. T=0xQ. MHo-

KecTBO () MBI IPUMEM B POJIU HOcumens areedpsi uoeu
S -

Heckonbko ciaoxHee OyaeT 00CTOSITh IEJI0 C BHIIOJIHE -
HHEM 3aKOHAa CUMMETPUYHOCTH, €CIM MBI 3aXOTUM
pacrpoOCTPaHUTD NOHATUE UAEU HE TOJIBKO HA MBICIIH,
HO U Ha ounyiieHusi. M3BECTHbI TaKue OMBIThl U3
00J1aCTU ICUXO(PU3UKU OLLYILIEHUI, KOTOpbIE, Ka3a-
JIOCh ObI, OTIPOBEPTalOT 3aKOH CUMMETPUYHOCTH JUIST

npenukarta D, . OnuiieM onvH U3 TaKUX ONBITOB [2,

¢. 232]. UcnipITyeMOMY TIPEIbIBISIOTCS JIBa KOPOTKIX
3BYKa, UMEIOLIYX CIIELIMATbHO MTOI00paHHbIE CIIEKTPhI
U CJEAYIOLIUX APYT 33 APYTOM C CEKYHIHBIM MHTEpBa-
JoM. IIpennaraercst ycTaHOBUTh, PaBHBI JIM OHU 10
IrpoMKoOCTU. 1151 TeX ciiydyaeB, KOraa FPOMKOCTH OKa-
3BIBAIOTCS] OAMHAKOBBIMU, 3BYKU MEHSIIOT MECTAMU U
CHOBA TIPEIBSIBIISIIOT UCIBITYyeMoMY. OKa3bIBaeTcsl,
YTO TeIleph MEPBBIM 3BYK CHIBIIIATCI TpoMYe, 4eM
BTOpOi1. OnrcaHHbI! 3 PEKT, OTHAKO, JIETKO OOBSIC-
HSIETCI MaCKUPYIOIIUM JeHCTBUEM ITIepBOro 3ByKa Ha

' TIpomoskenue. Havyasio cM. B XypHaje “Pagrosnekrpo-
HuKa 1 nHdopmaTrka” 2000. Ne2. C.112-122.
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BTOPOI, CHIKAIOIINM CJIBIIITMYIO TPOMKOCTB ITOCIIe-
JTHEro. 371eCh Mbl UMEEM HEKOHTPOJIMPYEMbI TOO0Y -
Hbli1 (haKTOP, HAPYLIAIOIIMHI YCTIOBHE TOBTOPSIEMOCTH.
I'poMKOCTh OOHOTO U TOTO Xe (PU3UUYECKOIo 3ByKa
MEHSIETCS B 3aBUCMOCTH OT HAJIMIMS WJIV OTCYTCTBUSI
MpealecTByolero 3syka. K 3akoHy CMMMeETpUYHOC-
TU 3TO HE UMEET HUKAaKOI0 OTHOILIEHUSI.

[lepexonum K ncuxonoeuueckoil UHmepnpemayuu 3aKo-
Ha peghaexcusrocmu (1.9). B conepxartenbHoit hopmy-
JINPOBKE 3aKOH peqhaeKCUBHOCMU TTIACUT: PABHbIE MbIC-
JIA JOJIKHBI BOCTTPMHIUMATBCS UCITBITYeMBIM KaK paB-
Hble. UHBIMY CJTOBAaMM, Ha paBHBIE MBICIIN UCITHITYE-
MBI BCeTaa JOJIKEH pearnpoBaTh IMOJIOXUTEIbHBIM
oTBeTOM. B Takoi1 popMynmpoBKe 3aKOH pedIeKCuB-
HOCTH BHITJISIANT KaK TOBOJIBHO GeccomepkaTeIbHOe
yTBepXIeHue. J1eiicTBUTEIbHO, €CITU C CaMOT0 Havajia
JIBE MBICJIA TPUHUMAIOTCS PABHBIMM, TO KaK OHU 1OCJTe
9TOro MOTYT OKaszaTbCsl HepaBHbIMU? WM Bce Xe, B
3aKOHE peJIEKCUBHOCTU COMEPKUTCS HEUTO TaKoe,
YTO TpeOyeT 9KCIIEPUMEHTAIBHOIO MOATBEPXKACHUS.
[eno B TOM, YTO MbICIU (DaKTUYECKHM MOTYT ObITh
PaBHBIMU, OTHAKO UCTIBITYEMbII HeTOOPOKaYeCTBEHHO
WX IIPOAHATM3UPYET U B pe3yJIbTaTe BMECTO TTOJIOKH -
TEJIHLHOTO BEIPA0OTAET OTPULIATEIHHBIN OTBET.

3aKoH pedaeKCUBHOCTH, IO CYILLIECTBY, TPENCTABISIET
c00011 TpeboBaHNE KOPPEKTHOCTH IIPOBEICHHSI 9KCIIe-
pHUMEHTA: TIpY BEIPAOOTKE TBOMYHOTO OTBETA, CUTHA-
JIM3UPYIOIIETO O PABEHCTBE WJIM HEPAaBEHCTBE MBICTIEH,
WCIIBITYeMBIN He o/DKeH omnouThes. [1pu akTuuec-
KOM paBEHCTBE MBICJIell OH 00s3aH OTpearupoBaTh
TOJIOXKUTETLHBIM OTBETOM. SICHO, UTO M3-3a HEBHUMAa-
TEJLHOCTU WIM 10 3JIOMY YMBICITY UCITBITYEMBbIiA 3TO
TpeOOoBaHKe BIOJHE MOXET HapylIUTh. OTMETUM, UTO
3aKOH pedeKCMBHOCTA BecbMa OJIM30K K 3dKOHY
modcoecmea, KOTOPbIA paccMaTpUBaeTcsl B Kypcax
dopmanbHOi Joruku [4, ¢. 77]. 3aKOoH ToXmecTBa
TpeOyeT, YTOOBI B TPOLIECCE PACCYKIEHWSI BCE TOHSITUS
OCTaBaJIMCh pABHBIMU CaMUM cebe, HeJIb3s ITPON3BO-
IUTH MOAMEHEI TOHATUH. 3aKOH TOXAECTBa B (pop-
MaJIBHOM JIOTUKE PACLIEHUBACTCS KaK OTHO U3 BAKHEW-
LIMX TpeOOBaHUIA, 0€3 BEIIOJIHEHUSI KOTOPOI'O MHTEII-
JIEKTyaJTbHasI IesITeIbHOCTD YeJIOBeKA CTAHOBUTCS HE-
BO3MOXHOM.

Paccmotpum, nanee, ncuxonoeuueckyro unmepnpema-
yuto 3axona mparnzumusrnocmu (1.11). B conepxarens-
HOM (pOpMyIMPOBKE 3aKOH TPAH3UTUBHOCTH TJIACHUT:
€CJIM 111 HEKOTOPOTO UCITBITYEMOI'O MbIC/Ib X paBHA
MBICJI ¥, aMbICJIb ¥ paBHA MBICJIM z , TO MBICJIb X TEM
XK€ UCTIBITYeMBIM JTOJIKHA BOCIIPMHUMATHCS KaK paB-
Has MBIC/I z . B mpuMeHeHnu K CMBICIaM (pa3 3aKOH
TPAaH3UTUBHOCTH BBHITIOJHSIETCS Ha IMPAaKTUKE Oe3yII-
peuno. Korma mronu 3aMevaroT, 9TO KTO-TO M3 HHUX
HapyIIaeT 3aKOH TPAaH3UTUBHOCTH, TO 3TO HEM3MEHHO
KBaIMGUIIMPYETCS UMU KaK COOM B MBICIUTEIbHOMN
NesATeIbHOCTU. B MpakTuKe MaTeMaTUYeCKUX JoKa3a-
TEJbCTB BCTPEYAIOTCS IJIMHHBIE PSIIbI PABHOCUIbHBIX
NPyl ApPYry BbICKAa3blBaHWiA, WU MPU ITOM Bcerma
OKa3bIBaeTCsl, YTO IEpBOE BbICKA3bIBAHUE B PSIAY
PaBHOCWJIbHO TocaenHeMy. Eciv xxe 3To He Tak, TO
BCerma MOXeT ObITh OOHapyKeHa olMbKa B JOKa3a-
TEJIBCTBE.
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Heckonbko cioxHee 00CTOUT AeJI0 C BHIITOJTHEHUEM
3aKOHa TPAH3UTUBHOCTHU B CJIyyae C OULYIIEHUSIMMU.
M3BecTeH clieAy1ounii ONbIT, KOTOPbI OOBIMHO MPH-
BOIUTCS IIJIS1 OTIPOBEPKEHMST 3aKOHA TPAH3UTUBHOCTH.
HcreiTyeMOMY TIpEIbsIBISIETCS CBETOBOE M3TyICHHE
KpaCHOTO 1IBeTa ompeneIeHHOoM MomrHocTH. K kpacHo-
My LBETy Mpeajaraercs MOAPaBHSATh MO BUIAMMOI
SIPKOCTH (CBETJIOTE ) OpaHKEBBII 1IBET IIyTEM PEryJIn-
pPOBaHMUS MOIIHOCTH BBI3BIBAIOIIETO €0 CBETOBOTO
n3nydeHus. Jlamee, K opaH:XKeBOMY 1IBETy TTOIpaBHU -
BaeTCsA MO CBETJIIOTE KENTHIN IIBET, a 3aTeM TO XKe
MIPOMIEJIBIBAETCS C CaJlaTHBIM, 3¢JIeHBIM, Ja3ypHBIM,
rOTyOBIM, CHHUM, (PMOJIETOBBIM 1 CUPEHEBBIM 1IBETa-
MU. HakoHell, K cupeHeBOMY LIBETY ITOIpaBHUBAETCS
MO CBETJOTE€ WCXOMHBIA KpacHblif 1BeT. B wutore
OKa3bIBAa€TCsl, YTO MOIIHOCTb UCXOJHOTO CBETOBOIO
W3JTy4eHUsI, KaK ITPaBUIO, HE COBIANAET C MOLIIHOCThIO
W3JTyYEeHMsI, TOJyYEHHOTO B KOHI1IE ITpoliecca MoapaB-
HMBAHUSI.

OrnpoBepraet v 3TOT OMbIT 3aKOH TPAH3UTUBHOCTU?
Mpubl nosaraem, 4yto HeT. Ecid OnmuCcaHHBIA ONBIT
BBIMIOJIHUTh MHOTOKPAaTHO C OAHWUMU U TEMHU XK€
LIBETaMU U OJMHOM U TOM XK€ MCXOOHOM MOIIHOCTBIO
U3JTYYEHUS, TO pe3yJIbTUPYIOLIAst MOLLIHOCTh CBETOBO-
T'O U3JTYYEHU S He TTOTyYaeTCs B pa3HbIX OIbITAX OJHOMU
1 TOM XK€, HO MEHSIETCS CIy9aliHbIM 00pa30oM OT OIIbITa
K onbITy. I1py 3T0M OHa KoJie6J1e TCSI BOKPYT IIepBOHA-
YyaJIbHON MOILIHOCTY U3JTyYeHUsI, TO TpUOIMKasICh K
HEW, TO yIaJissiCh OT HEE B CTOPOHY YBEJIMYEHUS UITU
yMeHblleH . M yem OoJibliie ONbITOB IPOBEAEHO, TEM
OoJiee cpeiHee 3HAYEHUE PE3YIBbTUPYIOLIE MOLITHOC-
TU, BBIYMCIEHHOE MO BCEM ONbITaM, OyaeT mpuodau-
2KaTbCs K UICXOMHOU MOIITHOCTU CBETOBOT'O U3JTyYEHMSI.
DTOT (paKT MOXKHO MCTOJIKOBATh TAKUM 00pa3oM, 4YTO
CBETJIOTA CBETOBBIX U3TYYEHU I, TPEABSBISIEMbIX UC-
MBITYEMOMY, HE OCTAETCS CTAOMIILHOM U UCTIBITHIBAET
HeOoblIMe ciyJyaiiHbeie Kojaeoanus. [1pu nBrxkeHUM
O JJIMHHOMY PsIly LIBETOB 3TH KOJiIeOaHM S CBETJIOThI
HaKaIUIMBaIOTCs (OITSITh-TaKU CITyYaliHBIM 00pa3oM), 1
B pe3yJIbTaTe MOSIBISIETCS 3aMETHOE pa3iMuue Haualb-
HOM ¥ KOHEYHO! CBETJIOT. TaKk 4TO B 3TOM U B JIIOOBIX
JIPYIUX MOJOOHBIX OMbITAX HApyLIaeTCsl HE 3aKOH
TPAaH3UTUBHOCTH, a YCIIOBUE TTOBTOPSIEMOCTH.

Hawm octanoch paccMOTpeTh IICUXOJIOTMYECKYIO MHTEP-
TMpeTaLuo 3akoHa noacraHoBouHocTH (1.12). Ho npexkne
YeM CIIeJIaTh 3TO, Mbl TOJDKHBI IIPEIBAPUTEIILHO BHISIC-

HUTb [CUXOJIOTUYECKUI CMBICT Mpeaukata Ry (x),
¢urypupyioiiero B (GopMyJIMpPOBKE 3TOr0 3aKOHA.
CumBosioM Ry (x) 0003HaYeH NMPOU3BOJILHBIN OTHO-
MECTHBI NpeauKar, 3alaHHbIl HAa MHOXECTBE BCEX
uneit Sy . [lpenukar Ry (x) 3amaer UccienoBaresb, a
VCITBITYEMBII Pean3yeT eEro CBOMM ITOBENEHUEM. 3a-
JaTh NpeauKar Ry (x) MOXHO B Buze (pasbl, CMBICIT

KOTOPOI 3aKJTI0YAETCS B TOM, YTO MBICITb X YIOBJIET-
BOpSIET CIEeIMAIbHO mogo0paHHOMY ycioBuio. Eciu
MpeabsiBJICHHAST UCTTBITYEMOMY MbIC/Ib X YIOBJIETBO-
psIET 3TOMY YCJIOBUIO, TO OH JJOJDKEH OTpearupoBaTrh Ha

Hee CUTHAJIOM R, (x)=1, eciu He yoOBJIETBOPSET —
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curHajioM Ry (x)=0. Hanpumep, uccaenosaresb 3a1a-
€T peXX1M MOBEJAC HYSI UICIIBITYEMOTO (T.€. peaiu3yeMblii

VM TIpenukaTr Ry (x)) dpasoii “N3 BeIcKa3bIBaHUS X
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JIOTUYECKH CIIeAyeT BhIcKa3biBaHue “Maer moxap””.
Ecnu nocite 3Toro ncciieoBaTeb MpeabIBUT UCIIBITY -
€MOMY MBICJIb X B (DOpMe KOHKPETHOTO BHICKA3bIBA-
HUsA “Uner 1oXnb, ¥ CBETUT COJIHIIE” , TO TTOCJIe THUI
JIOJIXKEH AaTh OTBET 1, MOCKONBKY U3 BbICKA3bIBAHUSI
“Uper n1oxIb, U CBETUT COJIHIIE” Ha caMOM Jejie
JIOTUYECKHU ClieAyeT BhICKasbiBaHue “UmeT moxnp”.
Ecnu xe ucnbeiryeMoMy OyaeT IpeabsiBIEHO BhICKA3bl-
BaHue “CBeTUT COJIHIIE”, TO OH 00SI3aH OTBETUTH
curHaioMm (0, Tak Kak M3 BbICKa3bIBaHUS “CBeTUT
COJTHLIE” JIOTMUECKU He BhITEKAeT BbICKa3biBaHUe “MnmeT
IOXIb”.

B ycnoBuu (1.12) durypupyet npou3BoJIbHBIHA ITpeau-

KaT R, (x), MO3TOMY AJIsI UCUEPIIBIBAIOIIEH SKCTIEPU -

MEHTAJIbHOM TIPOBEPKM 3aKOHA ITOJACTAHOBOYHOCTH
HEOoOXOAUMO, UTOOBI UCClIeN0BaTeb UMENT BO3MOX-
HOCTb 33/1aTh JIIOOOM XeJaeMblil peXXUM MOBeIeHUS
HCTBITYEMOT0, UHBIMU CJIOBAMU, MOT HACTPOUTh UC-
MBITYEMOTO Ha peaiu3aluio JO0ro OJHOMECTHOrO
npeaukata. Caenatb 3T0 MOXHO CJEAYIOLIMM CIIOCO-
oom. I[Ipenmonoxum, 4To Ucciea0BaTeIb COOOIIAET
ucneiTyeMoMy (pasy: “MBbICIb x JTOTMYECKU PaBHO-
CWIbHA MBICIIU ¢ ”. 3A€Ch X — MBICJIb, IPEABSBIISIEMAs
rccienoBaTeseM UCTIbITYeMOMY TOCJIe ero HaCTpOoii-
KW,a — MBICIb, YKa3biBaeMasi BO ¢pase B dopMme
KOHKpPETHOTO BBICKa3biBaHUA. Hampumep, ecnm
MBICJIb ¢ 3aJaHa BhICKa3bIBaHWEM “MaeT moxab”, TO
(bpaza, mocpeacTBOM KOTOPOii MccieaoBaTe b HaCTpa-
MBAET UCIBITYEMOTO, 3aMuIleTcs B BUae: “MBbICIb x
JIOTUYECKH paBHOCUJIbHA MBICIIM “W et moxap”. Pe-
aIM3ys CBOMM NoBeaeHueM ¢pasy “MbICib x JJorndyec-
KW PaBHOCWJIbHA MBICIU ¢ ”, UCIBITYeMblid OyaeT
pearupoBaTh OTBETOM 1 Ha OHY-eIMHCTBEHHYIO MbIC/Ib
X=a , Ha JIIOOYIO XK€ IPYTYIO MBIC/Ib X#a OH OTBETUT
curHayioM 0. Takim 00pa3oM, UCIBITYEMBIN peaIn3yeT

MpEeNuKaT y¢ y3HaBaHud [4, c. 17] OyKBHI a .

IIpenmonoxuM Tenepb, YTO UCCIEAOBATEIh X0UET Chop-
MUpPOBaTh (Ppazy, KOTopasi 3agaBaia Obl IPOU3BOILHO
BBIOpaHHBINA peaukar Ry (x) . [lycts Tpedyeres, uyto-
Obl 3TOT mOpegukKaT oOpaimajicsa B 1 IIpu Bcex
xela,az,...,ar} , TOE Q1,42,...,4; — TPOU3BOJIIBHO
BBIOpPaHHBIE MBICJIU. J1J1s1 BceX K€ OCTaIbHBIX 3JIEMEH -

TOB MHOXECTBA S MPEIUKaT R; A0JKEH 00palaThest
B 0. Takoii mpeanKaT MOXKHO 3aITicarh B BUIe GopMy-

nbl [4, c. 88]:

Rp(x)=xMvx® v..vx®.
Ero, oueBumHO, MOXHO 3amaTh ¢pa3oii: “MybICib x
JIOTMYECKU PABHOCUJIbHA MBICIIM @ WJIX MBICIH d; ...

W MBICTH d,”. TakuM o0pa3oM, MCCIeIoBaTelb
MMeEeT BO3MOXHOCTb HACTPOUTH UCITHITYEMOTO Ha pe-
KAM BOCIIPOM3BEIEHNUST UM JIFOOOr0 KOHKPETHOIO
OIHOMECTHOTIO ITPEANKATA, 3aJaHHOTO Ha MHOXKECTBE
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S k- CrenoBatebHO , UMECTCA BOBMOXKHOCTD 9KCIIEPpU -

MEHTAJILHO ITPOBEPUTH 3aKOH MOJICTAHOBOYHOCTH Ha
JII0OOM MHTEpeCYIoleM McclieoBaTelsl peanuKaTe

Ry (x).

IepexomnM K ncuxonocuveckoi UHmepnpemayiiu 3aKo-
Ha nodcmarnosoyrocmu (1.12). B comepxatenbHOM
(GOPMYITMPOBKE 3aK0H HOOCHAHOB04YHOCMUTIACHT: €CITN
KaKasi-HUOYIb MBICJIb X IJISI HEKOTOPOT'O UCITBITYEMO-

r0 00J1aIaeT CBOVICTBOM R, , TO TEM XK€ CBOWCTBOM TSI
9TOrO UCIBLITYEMOTO OyIeT 00J1a1aTh U JII00as MBIC/Ib

Y, paBHasI MBICITH x . PaccMoTpyM ipuMep, MJUTIOCT-
PUPYIOLLIMIA COAEPKAHNE 3aKOHA MTOACTAHOBOYHOCTH.

IIpenukar Ry (x) 3agaem yciaoBueM “W3 BbicKa3biBa-

HUSI X JIOTUUECKM clieAyeT BbIcKasbiBaHue “HMaper
J0oXnb””. B ponux OepeM CMBICI BbICKAa3bIBaHUSI
“WpmeT 1oXIb, 1 CBETUT COJIHIIE”, B POJIM ) — CMBICII
BbICKa3bIBaHUS “CBETUT CONHIE, W MIET HOXIb .
IMocnenHue nBa BbICKa3bIBaHUSI JIOTUYECKU PaBHO-
CUJIBHBI, TaK 4yTo X=) . [Ipou3Boasl MOACTAaHOBKY B
HUCXOJTHOE YCJIOBME BMECTO x BbICKa3biBaHUs “MueT
JIOXIIb, 1 CBETUT COJIHIIE”, TTOTy9aeM TaBTOJIOruIo “ 3
BBICKa3bIBaHUS “UneT moXIb, M CBETUT COJHIE”
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JIOTUYECKHU CeayeT BhicKa3biBaHue “Maer moxap””,
TP 3TOM Ry (x) = 1. 3aMeHsI B UCXOIHOM YCJIOBUU X

Ha ) M IIOACTaBJIsAsl BMECTO ¥ BbicKa3biBaHUE “CBETUT
COJIHIIE, M UIET JOXIb~ , IOJlydaeM BhICKA3bIBAHUE
“M3 BpICKa3pIBaHNSA “ CBETUT COTHIIE, U MIIET TOXKIb
JIOTMYECKM CIIeAyeT BbIcKa3biBaHue “ et moxnn””. B
CTPOTrOM COOTBETCTBUM C TpeOOBaHMEM 3aKOHA IMOJCTa-
HOBOUHOCTH OHO TaKXe SIBJIIETCSI TABTOJIOTHUEH, TIpU

3ToM Ry (x)=1.

Kak B moBcenHeBHOI peuu, TaK 1 0COOEHHO B MaTe-
MAaTHKe JIFOAU TTOCTOSIHHO MOJIb3YIOTCS 3aKOHOM MO/ -
CTAaHOBOYHOCTH, 1 HET HUKAKUX CBUNIETEILCTB, YTOOBI
3TO MPUBOAUIIO K KAKUM-JIN0O0 COOSIM B MBIIIJIEHUH.
OTMETHM, UTO 3aKOH ITOACTAHOBOYHOCTU POJACTBEHEH
MPaBUITY TTOACTAHOBKM, KOTOPOE PACCMaTPpUBACTCS B
Kypcax MCUMCJIEHUsI BbICKA3bIBaHUI. DTO IPaBUIO
¢dopmyaupyloT ciaeaymoiumMm obpasom: “Ilycte A —
dopmyna, cogepxamias 0ykBy 4. Torma, ecnu A —
HUCTUHHAsT (popMyJIa B UICUMCIIEHM BLICKA3bIBAHUIA, TO,
3aMeHsISI B Hell OYKBY 4 BCIOHLYy, IIé OHAa BXOIWT,
MPOU3BOJIbHOM (hopMysioil B, MBI Takke TMOIyYuM
UCTUHHYIO hopMmyy”.

2.1. AKcHoMaTHYeCKOe 3a/1aHNe MpeAuKAaTa
PaBeHCTBA uaei

B [1] MBI cchopMynMpoBanu YeThbIpe CBOMCTBA MPEaU-
KaTa paBeHCTBA Uei — pehIeKCUBHOCTb, CAMMETPUY-
HOCTb, TPAH3UTUBHOCTb 1 ITOJACTAHOBOYHOCTb. BO3HU-
KaeT BOIPOC — HO/AHA JIN 3T CUCTEMA CBOMCTB, UHBIMU
CJIOBaMU, OTIpeAeIISieT JIM OHA XapaKTepU3yeMblii e1o

OOBEKT — MpenmKar [, E€IUHCTBEHHBIM 00pa3oM?
OkasbiBaetcs, — na, onpeneset. [IpaBna, TpedoBaHue
eIMHCTBEHHOCTU MpeauKara [, HeJb3sl MOHUMAaTb
CJIMIIKOM OYyKBaJIbHO. J1€710 B TOM, YTO MBICJIU UCITbI-
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TyeMOI'0 UJIeaJIbHEI, 0€CTEICCHBI, X HEJIb351 COOpaTh B
MHOXeCTBO S . Ero MoxHO 00pa3oBaTh TOJIBKO M3

MMEH MBIC/IEll. A B BIOOpE MMEH MBIC/IE MMEETCs
M3BECTHBIM TPOU3BOJ. Tak, OMHY U Ty XK€ MBIC/Ib
MOXHO MPEeICTaBUTh B BUJI€ PA3IMYHBIX TTO BUILY, HO
TOXIECTBEHHBIX MO CMBICTY BbICKa3bIBaHUI. Takum
o0pa3oM, B 3aBUCHMOCTH OT BLIOOpa CITocoba 0003Ha-
YEHUSI OMHUX U TeX e MbICJIeI, Mbl IPUXOIUM K TOMY
WM MHOMY MHOXecTBY uneit S; . [loatomy u peau-

KaThbl pABEHCTBA UIIEH TTOJIYYarOTCS Pa3HbIMU.

OnHako sICHO, 4TO crtoco® 0003HAYEHUS MbICJIEi He
HVIMEET CYLIECTBEHHOTO 3HAYEHMS U151 XapaKTePUCTU KA
TpenuKara papeHcTBa uaei. KoHeuHo, MbICIU JOJIKHBI
OBITH KaK-TO 0003HAY€HBI, HO KAKMM UMEHHO CIIOCO-
00oM — 3TO HecyllecTBeHHO. [1oaToMy pasymMHee roBo-
PYTb O €IMHCTBEHHOCTH 3a/IaHusI PerKaTa paBeHCTBa
Wl eT0 CBOMCTBAMU JINIIB C TOYHOCTHIO 10 0003HA-
yeHus MbIcieil. B MaremaTuke Tak IMOHUMAaeMylo
€IMHCTBEHHOCTh 00bEKTa XapaKTepr3YIOT C IOMOILIbIO
MOHSTUS UzoMoppusma modesell. JIodast modeas rpen-
CTaBJISIET COOOI HEKOTOPOE MHOXKECTBO )/ C 3aJaHHbI-
MM Ha €ro IeKapTOBbIX CTEMEHSIX OAHOMECTHBIMU UJIN

MHOTOMECTHBIMM MPENUKATAMU A, A, ,..., A; , KOTO-
Ppble 0TOOPAKaIOT COOTBETCTBYIOLIYIO IEKAPTOBY CTE -
[IeHb MHOXECTBA )/ Ha MHOXECTBO ¥ . 3alIMCHIBAIOT

MOJIEJIb B BUJIE <M , {4 ,Az,...,At}> . B HaieM cnyyae

B POJIM MHOXECTBA )/ BBICTYNAeT MHOXECTBO S; —
HOCUTEJIb ajreOpbl MIeil, a B POJM IpeauKa-

TOB A;,A>,...,A; — €AMHCTBEHHBI! ABYMECTHBIN ITpe-

JIMKAT paBeHCTBA UIeH Dk . 3aMCTI/IM, 4YTO B MaTeéMa-

THKE, KpOMe TTOHSITHS MOIEIH, UCIIOIb3YIOT TaKKe
noHsTHe anreopsl [5, c. 47]. OcHoBHAasI 3amadya 3TOro
pasmesacTaTbi COCTOUT BTOM, YTOOBI BBECTH HOCUTEITH
anreOpsl NIei M OTHOIIICHE paBEeHCTBA HA HEM.

Iyctb S'; U S";, — NPOU3BOJIbHO BEIOPAHHbIE MHOXKE-

CTBAa UMEH MBICJIE UCITBITYEMOTO, D'k n D"k — Ipe-

JUKaTbl paBEHCTBA, BBOOAMMbIC HA J€KAPTOBBIX KBAl -
parax 5TUX MHOXKECTB IIOBECACHUEM HMCIIBITYEMOIO.

Monenn <S'k , D'k> " <S"k , D"k> OyyT M30MOPGHBI

Ipyr Apyry, €CiAu HaiaeTcss Takass OUEKUUS

Q:§', —S",, WISl KOTOpOil mpH JOObIX x, yesS',

UMeeT MecTO paBeHCTBO (1.8). BTo paBeHCTBO 0O3HAyYa-
€T, YTO €CJIM MIMEHA MBICJIEH, collepKallecsl B MHOXE -

cTBe S'; , 3aMEHUTH C TIOMOIIBIO ouexunun () nMeHaMU
TEX K€ MBICJIEH, COOEePXKALLMMUCI B MHOXECTBE S" ko

TO MMpeauKaT D", COBHAIET C IPEAUKATOM D' .

Takum oOpa3om, eciau, IIpu HATMYUU U30MOpdur3Ma
MOJEJIe paBeHCTBA UIEH, KaXIbIiA pa3 IIPOU3BOAUTD
HepecyeT peaklnii UCOBITYEMOIO OT IIPOMU3BOJIBHOMN
CHCTeMbl 0003HAYEHMI MBICJIE K HEKOM CTaHIapTHOMI
CHUCTEeME, TO OOHAPYXUTCS, YTO MCIBITYeMbIid MpU
JII000M crioco0e 0003HAYEHMS MBICIIEH peaInu3yeT CBO-
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WM MOBEICHUEM ITO CYILIECTBY OIWH U TOT K€ IPEeIUKaAT
paBeHcTBa uaeii. JlokazaHHble paHee paBeHCTBO (1.8)
nteopeMa 1.1[1] cBUAETENLCTBYIOT, UYTO €CJIU TPV -

katel D'y u D", 3agaHbl Ha IeKapTOBBIX KBaapaTax

paBHOMOIIHEIX MHOXecTB S'yr m S"r m obGmagaior
CBOICTBaMM peIeKCUBHOCTH, CHMMETPUYHOCTH, TPaH-
3UTUBHOCTU U ITOJCTAHOBOYHOCTH, TO OMEKLIUS () , IUIsI
KOTOpOM MMeeT MeCTO paBeHCTBO (1.8), cyllecTByeT.
CnenoBarenibHO, cucteMa cBoiicTB (1.9)-(1.12) mpenu-
KaTa paBeHCTBa MIel NeUCTBUTENbHO MOJHA. MBI
BUINM, YTO ITOHSITHE TTOJTHOTHI CHCTEMBI aKCHOM MO-
JIeJIA (3TO MOHSTHE IIPUMEHMMO TaKKe 1 K ajireopam)
TECHO CBSI3aHO C IMOHSITUEM U30MOpPGhU3Ma MOJIETIEH.
Ecnmm Bce paBHOMOIITHBIE MOJIETN TAHHOTO TUTIA YIOB-
JIETBOPSIIOT OJHOM U TOM e CUCTEMe aKCHOM U NP
9TOM OKa3bIBAlOTCS MUBOMOP(MHBIMU IPYT APYTY, TO
Takasi CICTeMa aKCUOM I10 OMpeaeIeHUIO CUMTAETCS
noanoi. OHa TOJHAa B TOM CMBbICJIE, UTO €€ HEJb3sl
MTOITOJTHUTh HE3aBUCMMBIMU aKCMOMaMu 0e3 Toro,
YTOOBI 3Ta CUCTEMa He CTasia IPOTUBOPEINBOIA.

B omnbiTax Ham ucnbiTyeMbIM cBoiicTBa (1.9)-(1.12)
TpearKaTa paBeHCTBA UICH BHICTYITAIOT B POJIM SKCIIe-
PUMEHTAIBHO TTPOBEPSEMBIX #0CHYAANO08 T AKCUOM.
7151 TOTO YTOOBI OTTBITHI IMEJIN J0KA3aTeIbHYIO CHITY,
HeoOXoaUMO, YTOObI CHCTEMAa BCEX MPOBEPSIEMbIX B
9KCIIEpUMEHTEe aKcruoM Obl1a monHa. O0beM (hakTu-
YECKHU BHIIOJIHIEMON 3KCIEPUMEHTAIbHON PabOThI
JKeJlaTeIbHO UMETh MUHUMAJTbHBIM, TTOTOMY K CUCTe-
Me aKCHOM TPEIbSIBISIETCS e1lie U TPeOOBAHUE IKOHOM-
Hocmu. DKOHOMHOCTb CUCTEMbI aKCUOM JJOCTUTAETCS B
TOM CJIydae, eClid, BO-TIePBBIX, CUCTeMa HE COMEPKUT
JIMIIIHUX aKCYOM, U BO-BTOPBIX, KaXIas aKCHOMa J10
npenesna ynpolieHa. [lon suwnumu moHMMAalOTCSl TaK1e
AKCHUOMBI, MCKITIOYEHHNE KOTOPBIX M3 CUCTEMBI HE
JIVIIIAET €€ TIOTHOTHL. [Ipocmoma axcuomb TIOHNMAETCST
B TOM CMBICJIE, UTO €€ 9KCITepUMeHTaIbHAs IIPOBepKa
TpebyeT MUHUMyMa Tpyaa. CokpailieHue 10 MUHUMYMa
YKCJIa aKCOM B CUCTEME ITPY COXpaHEHUH €10 CBOMCTBA
MTOJTHOTHI TOCTUTAETCS MCKITIOUEHUEM M3 CHUCTEMBI
3Q8UCUMbIX AKCUOM, T.€. TAKUX AKCUOM, KOTOPbIE MOTYT
OBITh JOTMYECKU BbIBEIEHbI U3 COBOKYITHOCTU OCTaB-
muxcst akeroM. [lociie nckimouyeHus1 BceX 3aBUCUMBbIX
AKCHOM U3 CUCTEMbI OCTABILIMECST AKCHOMbI CTAHOBSITCSI
He3asucumbiMy IPYT OT Ipyra, U AajbHeilee yMeHb-
LIEHUE YHCIIa aKCMOM B CUCTEME CTAaHOBUTCS HEBO3-
MOXHBIM. TaKyro cucTeMy aKCOM Ha3bIBAIOT HeCOK -
pamumoil.

SBASIIOTCS JTM HE3aBUCUMBIMU IPYT OT IPYTra aKCUOMBI
pedIIeKCUBHOCTU, CUMMETPUYHOCTH, TPAH3UTUBHOCTHU
" moacTaHoBoUYHOCTH? OKa3bIBaeTCs, HET. AKCMOMBI
CUMMETPUYHOCTH U TPAH3UTUBHOCTU MOXHO BBIBECTH
13 aKCMOMBI ITOICTAHOBOYHOCTH. BhIBOIUM cuMMeET-
PUYHOCTb.

Ecnn X=y TO Dy (x,y)DDi (y,x)=
=Dy (x,x)D Dy (x,x)=1. Ecnu xe x#y , To, monaras
Ri(x)=1 n R;(y)=0 w pewas ypaBHeHue (1.12),
HaxomuM Dy (x,y)=0. 3ameHaa BypaBHeHuu (1.12) x

Ha y M p Ha x M nomaras Ri(x)=0 u Ri(y)=1,
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HaxoouM Dy (y,x)=0. CnenoBaTeJbHO, U B 3TOM
cyvyae Dy (x,y)> Dy (y,x)=0>0=1. BerBogum TpaH-
3UTUBHOCTb. B poiu Ry (y) NMpUHUMAaEM IpeluKaT
Dy (x,y), T x — NMPOMU3BOJBHO (DPMKCUPOBAHHBIN
aieMeHT MHoxecTBa S, . [1o 3akoHy MoACTaHOBOYHO-
CTU I MOObIX y,zeSy M3 Ry (y)=Di(x,y)=1 u

Dy (v,z)=1 BoIBOOUM Ry (z)=Dy (x,z)=1. WATak, Mbl
MIPUXOIUM K 60JIe€ 5KOHOMHOMY aKCMOMATUYECKOMY
3aIaHUIO npedurKama paéencmea udei: Moo npeau-

KaT D, , 3aJaHHbIA HA MHOXKECTBE S x S; ¥ MOTYHHS-

OIIHIiCSA 3aK0HAM pedlIeKCHBHOCTH M TOACTAHOBOYHO-
CTH, €CTh NpPeAUKAT PABEHCTBA HIEH.

HezaBucumocTb akcroM, B 0011eM CIy4ae CBSI3bIBa0-

LIIUX [IEpEMEHHbIE TPEeAUKATHl A, A>,..., A; , 1OKa3bl-

BaloT memodom unmepnpemayuii. CyTb 3TOro MeToaa
COCTOMT B TOM, YTO IIBITAIOTCSI ITOIOOpATh TaKue

¢uKCUpOBaHHEIE TIpeauKaThl A1, As1,...,A;1, KOTO-

pBIE TTOCIIE TIOACTAHOBKU A = A1, Ay = Ao1,..., Ar=An

00palIaoT ITePBYIO aKCMOMY B IIPOTHBOPEUHE, a OC-
TaJbHBIE aKCMOMBI — B TOXIECTBA. 3aTEM MBITAIOTCS

MoaoOpaTh NpeaukaThl Ay, Az ,..., sy, KOTOPbIE MOC-

JIE TaKOM e MOJCTaHOBKM 00palaloT BTOPYIO aKCUOMY
B IIPOTMBOPEUUE, a OCTAJIbHbIE — B TOXAECTBA, U T.1.
Ecnu mist kaxkmoit akCOMBI pacCMaTpUBaeMOI CUCTe -
Mbl yaaeTcsl moaoOparh MpeauKaTrbl C TOJbKO YTO
yKa3aHHbIM CBOMCTBOM, TO TakKasi CUCTEMa aKCHOM
OyneT Hecokpathumoil. Hu omHy M3 akcuMoM 3TOW
CHCTEMBI HEBO3MOXHO BBIBECTA M3 COBOKYITHOCTHU
OCTAJIbHBIX.

JokaxkeM METOIOM MHTEPIpeTalliii He3aBUCUMOCTD
JIpyr OT apyra akcuoM peduaekcuBHoctu (1.9) u
noactaHoBouyHocTH (1.12). [ToacrapnsieM BMecTo niepe-

MEHHOTO IpeaunKarta Dy, , GUrypupymroLero B ykazaH-

HBIX aKCHOMaX, TOXIECTBEHHO JIOXKHBIM Tipennkar 0.
B pesynbrarte ypaBHeHue (1.9) obpaiiaeTcsi B IpoTH-
Bopeune Buga 0=1, aypaBHeHue (1.12) — B ToxkaeCcTBO

Buaa 1=1. [ToxcraBnss xe BMECTO [);, TOXAECTBEHHO

WCTUHHBIN MpeauKaTt 1, HaXoauM, YTO OH yIOBJIETBO-
pSIeT yCIOBUIO pehIEKCUBHOCTH, HO HE YIOBJIETBOPSIET
YCJIOBUIO TOACTAHOBOYHOCTU. UTOOBI yOenuThcs B
MocJieAHEM, JOCTAaTOUHO 0OPaTUTh BHUMAaHUE Ha TO,
YTO BCETIA CYIIECTBYIOT TaKMe 3HAYeHUS TTePeMEHHBIX

Ry ,x m y, mna xotopbix Ry (x)=1 u R;(y)=0.

MoXHO JI1 13 aKCMOM pe(PIeKCUBHOCTU, CUMMETPUY-
HOCTH, TPAH3UTUBHOCTH 1 TIOACTAaHOBOYHOCTH 00pa30-
BaTh APYTHE TIOJTHbIE HECOKPATUMEBIE CUCTEMBI aKCHOM,
OTJIMYHBIE OT CUCTEMBI, 0Opa30BaHHON aKCMOMaMM
peIeKCMBHOCTU U ITOACTAaHOBOYHOCTH ? OKa3bIBaeT-
cs1, Heb3sd. B caMoM nene, MCKITIOUUM U3 UCXOJHOM
CUCTEMBbI YEThIpEX aKCUOM aKCUOMY PehIeKCUBHOCTH.
OcTaBLIMMCS TpeM akcuoMaM cuMMeTpudHOCTH (1.10),
tpaH3uTuBHOCTU (1.11) 1 moacTaHoBouHOCTH (1.12)
YIOBJIETBOPSIET, KpOME MpeKaTa paBeHCTBa, ellie U
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TOXECTBEHHO JIOXKHbIN npeaukar 0. Takum obpaszom,
JIIOOBIE CUCTEMbI, 00pa30BaHHbIE U3 OCTABLIMXCS AKCU-
OM, OyIYT HETTOJIHBIMU. VICKITIOUMM Tenepb U3 UCXOI-
HOM CHCTEMBI aKCHOMY TTOICTaHOBOUYHOCTH. OCTaB-
LIMCS TpeM akcroMaM peduekcupHoctH (1.9), cum-
meTpuuHocTH (1.10) u Tpan3uTuBHOCTH (1.11) ymos-
JIETBOPSIET, KpOMe MpeiuKaTa paBeHCTBa, €111e U TOX-
JIeCTBEHHO UCTUHHBIN nipeaukat 1. CnegoBaTebHO,
mo0ast cuctemMa, 00pa3oBaHHAs M3 aKCHOM PeIIeKCHUB-
HOCTH, CHMMETPUIHOCTH VUTA TPAH3UTHUBHOCTH, OyIIeT
HeToJIHOM. MTak, MBI BUIMM, YTO HU OIHA ITOJHAS
crcTeMa, oOpa3oBaHHAs M3 MMEIOIIMXCS B HallleM
pacCITOpSCKEHUT YeThIPEeX aKCHMOM MJIM MEHBIIEro MX
YlIciia, He MOXET ODOMTHUCH 0e3 aKCMOM peIIeKCUBHO-
CTU U NMoAICTAaHOBOYHOCTU. CrienoBaTeIbHO, 3 aKCUOM
WCXOAHOI CUCTEMbI MOXHO 00pa3oBaTh eAMHCTBEH-
HYIO TOJIHYI0O HECOKpPaTUMYIO CHCTeMY aKCHOM, a
WMEHHO — CHCTEMY, COCTOSIIILYIO U3 aKCUOM pediek-
CUBHOCTH Y ITOJCTAHOBOYHOCTH.

Ham HY>KHO €1I€ paCCMOTPETH BOIIPOC O CYyIIECTBOBA-

HUM NIpeAMKaTa Dy , 331aBa€MOro aKCMOMAaTUUECKH.

Mmeet i cuctema ypaBHeHuit (1.9) u (1.12) xoTs1 Obl
OIHO pellieH e OTHOCUTEIIbHO ITPEAUKATHOM ITepeMeH-

HOU Dy , ’Haue TOBOPSI, SIBJISIETCS1 I OHA HeNPOMuGo-
peuusoti? OKaspIBaeTCs, UTO pelIeHUE IJI1 KaKI0To
MHOXeCTBa S cyuiecTByeT. B camoMm aese, Bo3bMeM

B POJU D, OuaeoHanvHuiil npedukam, ONpenessieMblii
CITEAYIOIIM 00Pa3oM:

0, ecmm x#y,
Dk(xay)z
I, eciu x=y.

Korma x=y ,10 D) (x,y)=1, ClIeD0BAaTEILHO, YCIOBUE
(1.9) BeinosiHsieTCS. IoKaXKeM BbITIOJTHEHUE YCIIOBUS
(1.12). Iycts x#y. Torma Di(x,y)=0, oTkyza
cienyet, 4to Ry (x)ADy(x,y)D Ry (y)=1. Paccmor-
UM OCTaBIUMCS CITydaid, Korna x=y . Bo3MoXHbI 1Ba
Ry (x)=Ri (¥)=0,
Ri(x)=Rj;(y)=1. Oba OHM NPUBOAAT K PABEHCTBY

BapuaHTa: JUOO nubo

R (x)ADy (x,y)DRi (y)=1. Takum obpa3omM, ycio-

Bue (1.12) Toxe BeimonHsercs. MTak, cucrema, cocTo-
S U3 aKCHOM PeIeKCUBHOCTH 1 ITOICTAHOBOYHO-
CTHU, HEIPOTUBOpeUYMBa. JloKaxkeM eqMHCTBEHHOCTh
pellleHusT cucrteMbl ypaBHeHmit (1.9) u (1.12). U3

yenosus (1.9) cnenyer, yto ipu x=y Dy (x,y)=1.
Ecnu xxe x#y , o, npuHuMast Ry (x)=1 u R;(y)=0,
u3 (1.12) BeiBomuM 1- Dy (x) o 0=1. Peuras nocne-
JHee ypaBHEHMUE, IToaydyaeM Dy (x,y)=0.

MBI pacCMOTpEJIH YETHIPE CBOCTBA IPEAMKATA paBEH -
CTBa WIEH M YCTAHOBUJIM, YTO M3 HUX MOKHO COCTABUTh
eIMHCTBEHHYIO TTOJTHYI0O U HECOKPATHMYIO CHCTEMY
aKCHoOM, 00pa30BaHHYIO U3 aKCHOM pe(IIeKCUBHOCTH
M TIOACTAHOBOYHOCTH. MOXHO I YTBEPKXAATh, YTO

PH, 2000, Ne 3

HalgeHHas CUCTEMa aKCHMOM — MPOCTEMIIast U3 BCEX
BO3MOXHBIX? Her, Henb3s. [leso B TOM, 4TO He
HCKJIIOYEHO CYILECTBOBAaHUE APYTUX CBOMCTB NPEy-
KaTa paBEeHCTBA, U3 KOTOPBIX MOXHO OBLIIO ObI 0Opa-
30BaTh 00Jiee SKOHOMHBIE MTOJIHbIE CUCTEMBI. B CBSA3U
CBTHUM BO3HMKAET 3aJ]a4a OThICKaHW I HOBBIX CBOMCTB
MpeauKaTa paBeHCTBa U 00pa3oBaHUs U3 HUX (ObITh
MOXET, C IPUBJIEUEHUEM YK€ pacCMaTpUBABLIMXCS
paHee akKCMOM) TOJHBIX U HECOKPaTHMBIX CUCTEM
akcruoM. Huke mokasbiBaeTcsi, YTO BO3MOXHOCTU B
3TOM HalpaBJIeHUU €111€ HE UCUEPIIaHBI.

AKCHOMAaTHYECKOE 3aIaHIe MpeaKara paBeHCTBa Uaei
MOXHO TIOJYYMTh Ha 0a3e eIMHCTBEHHOTO 3aKOHA,
POICTBEHHOTIO 3aKOHY ITOACTaHOBOYHOCTH. Clreayo-
1Iee YTBEPKIEHUE HA3bIBAIOT 30KOHOM SKCMEHCUO-

HanvHocmu [6, c. 196]: ns moboro npenukara Ry ,
33JaHHOTIO HA MHOXECTBE S, , U LIS JIIOOBbIX X, y €S
paBeHCTBO Dy (x, y)=1 paBHOCUILHO BbICKA3bIBAHUIO

“ Ry (x) 3KBHUBAJEHTHO Ry (y)”. 3aKOH 9KCTEHCHO-

HaAJIBHOCTHM MOXHO 3aITicaTh (GOpMaTbHO B BUIE CIIe-
ITYIOILIETO JJOTUIEeCKOTO YpaBHEHUS:

VxVy (D (x, )V Ry (R (x)~Rie (¥)))=1.

3/1eCh UMEETCA B BUILY, YTO IEPEMEHHBIE X U ) 3a/IaHbI

Q.1)

Ha MHOXECTBE S} , 2 KBAHTOP OOLIHOCTU PaCIpoCTpa-
HSIeTCS Ha CUCTEMY BCeX IPEIUKATOB Ry, , 3aTaHHBIX HA

MHOXECTBE S, .

JlokaxkeM, 4TO OWAroHaJIbHBINA MPeINKaT SIBISETCS
peuwieHueM ypasHeHusa (2.1). Korma x=y, TO

Dy (x,y)=1 1 Ry (x)=Ry(y) Ipu IOOBIX X,y U Ry .
Takum o6pazoM, yciaosue (2.1) BeinmonHseTcs. Korna
Xe x#y,To Di(x,y)=0, n Bcerna HaigeTcs Takon

NpenuKar Ry , UIsi KOTOporo Ry (x)#Ry(y). Creno-

BaTeNbHO, VRy(Rj(x)~Ri(y))=0. Hrak, yciosue

(2.1) cHoBa BeIMoJHsIeTCA. JloKakeM eAMHCTBEHHOCTD
peweHusa ypaBHeHus (2.1). Ecim x=y, 1O

V Ry (R (x)~Ry(y))=1, n n3 ypaBHeHus (2.1) Haxo-

ouM  Di(x,y)=1. Ecam xe x#y, TO
VR (Ri(x)~Rr(¥))=0, u u3 (2.1) BBIBOOIUM
Dy (x,»)=0.

Wrak, npeduxam pasencmea udeii MOXHO aKCOMAaTH -
YeCKU OTIPEIeIIUTh CIIEAYIOITIM 00pa3oM: 000 pe-

mukat Dy, 3amaHHblii Ha Sy XSy ¥ MOTYUHSIONIAIACS
3aKOHY 9KCTEHCUOHAJIbHOCTH, €CTh ITPeIMKAT paBeH-
ctBa uaei. BeipaxkeHue (2.1) o3BOJISET 1aTh npsmoe

onpedeneHue npeduxama paseHcmea udeii Dy : s

JOOBIX X,y e Sk

Dy (x,)=VRi (R (x)~ R (»)). (2.2)
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HeicTBUTENBHO, €CIU X,yES; TaKOBBI, 4YTO
Dy (x,y)=0, 1o, pewasg ypaBHeHue (2.1), HaxOOUM
Ry (x) 7 Ri(y)=0. Ecnu xe Dy (x,y)=l, To u3 (2.1)
BBIBOIUM Ry (x) ~ R; (y)=1. OnpeneneHue npeaukara

Dy ¢ moMolpo crucreM akcuoMm (B 4aCTHOCTH, —
ypaBHeHHEM (2.1)) OymeM Ha3bIBaTb KOCGEHHbIM.

OCTaHOBUMCST Ha NCUX0A02UYECKOU UHMepnpemayuy
3akoHa s3xcmencuonarvrocmu (2.1). B comepxarenb-
HOW (OPMYITMPOBKE 3AKOH IKCIMEHCUOHAAbHOCU T~
CHT: €CJIM KAKM€-HUOYIb MBICTIM X ¥ y ULl HEKOTO-

POro MCIIBITYEMOIO PaBHbI, TO JI00OE CBOMCTBO Ry
Oynet MO0 OMHOBPEMEHHO BBLIMOJHSATLCS JUISI 9TUX
MBbICJIEl, TMOO OJJHOBPEMEHHO HE BBIMOJHSTHCS OTHO-
CUTEJIbHO JAHHOTO UCITBITYEMOTO, T.€. BCErAa JOJKHO

VIMETb MECTO PaBEHCTBO Ry (x) = Ry (y) . PaccmoTpum

MpUMep, MUTIOCTPUPYIOLINI COIePKaHKE 3aKOHA IK-
creHcHoHaabHOCTH. Bepem BrickasbiBaHus x =“WUnet
JIOXIb, U CBETUT COIHLE” U y =“CBETUT COIHLE, 1

naeT 1oKab” . CMBICIIBI 3TUX BBICKA3bIBAHUI COBITaAA-
10T x=y . [Ipenukar Ry (x) 3amaem yciosueM “U3

BBICKA3bIBAHMS X JIOTUYECKH CIIEAYET BHICKA3bIBAHUE
“Uner noxnp””. PaccmaTpuBaeM BbIcKa3biBaHue “ N3
BhICKa3bIBaHug “UMper goXnb, M CBETUT COJIHIE”
JIOTUYECKM CJIeAyeT BhIcKa3biBaHMe “MaeT noxnp”” 1
“M3 BeIcKa3pIBaHUs “ CBETUT COJIHIIE, M MJET JOXKIb
JIOTMYECKH CJIeIyeT BhicKasbiBaHue “Maer noxnap””,
KOTOPbIE ITOJTyYaoTCsI B PE3Y/IbTaTe MOACTAHOBKU X U

y BHCXOIHOE YCIIOBHE. MEI BUINM, 9TO 00a BBICKA-
3bIBaHUS TABTOJIOTUYHBI, CJI€J0OBATEJIbHO, B 000UX

CIy4dyadax yCJIO0BUE Ry BEIMIONTHSIETCSL. DTO O3HayacT, YTo

R, (x) = R;(y) =1. PaccmarpuBaeM, najee, BBICKa3bl-

BaHUSA “ M3 BbIcKa3pBaHUSA “UaeT 1oxXab” JTormuecK
cleayet BbicKasbiBaHue “Unet moXb, U CBETUT COJI-
Hue”” u “W3 BpickaspiBaHus “UaeT moxab” Jjormyec-
KU clieAayeT BbicKa3biBaHue “CBETUT COJIHLE, U UACT
OB ”” , KOTOPBIE ITOTY4YaloTCsI B pe3yIbTaTe IToACTa-
HOBKH BbICKa3bIBaHU# “AeT 10X b, U CBETUT COJTH-
ue” u “CBeTUT COJHIIE, U UAET JOXIb~ BMECTO x B
ycnoBue “W3 BeicKa3biBaHus “U et 1oxXap” 1orudec-
KM CJIeayeT BhICKa3blBaHUE x~°. MBI BUIMM, YTO B
000MX BBICKA3bIBAHUSIX U3 TIOCHIJIKI HE CIeAyeT 3aK-

modeHne. CieqoBaTeIbHO, B 000X CIIyYasX UICXOTHOE

yCJIOBME HE BBINOJHSAETCA, T.€. Ry (x)=0. Urtak, B
PacCMOTPEHHBIX TPUMEpPaX 3aKOH SKCTEeHCUMOHATbHO-
CTH COOJTIOIaeTCsl.

3aKOH 9KCTEHCUOHAIbHOCTU BOILIOLLAET nputyun Jleti-
onuya [6, c. 194] o ToxXaECTBE HEPA3TIUUMMBbIX: €CITU
HeJIb3s1 yKa3aTb HUKAKOTO CBOICTBA R, , 10 OTHOLLIE-
HHIO K KOTOPOMY OOBEKTHI X W ' Pa3lIA4YHBI, TO X U Y
TOXIECTBEHHBI. EcMx M) — 3TO ONMH U TOT Xe
3JIEMEHT, TO JIIOObIE CBOMCTBA 2JIEMEHTOB X U Y 00sI-

3aTeJIbHO COBNANYT, OTKyAA Ry (x) = Ry (y) . Capyroii

CTOPOHBI, €CJIU X W) — Pa3JIUYHBIE JIEMEHTHI, TO
00s13aTeIbHO HAlAYTCS CBOMCTBA, KOTOPBIE UX “pase-
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JIAI0T”, T.€. TAKKE, YTO Ry (x) UCTUHHO, Koraa Ry (y)
JIOXKHO, ¥ HA00OPOT, TAaK UTO PaBEHCTBO R, (x)= Ry (y)

OyIoeT UMETbh MECTO He IpHu JitoboM R, . Ham HeusBe-

CTHBI TaKW€ JIUTEpaTypPHbIE TaHHBIE, B KOTOPBIX Obl
npuHumnJleitbHuua craBuiics rnoa comHenue. He naet
MOBOJIOB K COMHEHMIO U OObII€HHAS TPAKTUKA MbI1I-
JICHUS JIIOAEN.

MOXHO JIM IIPe IJIOKUTH ellle KaKre-HUOYOb ITIOJIHbIE
HECOKPATUMBIE CUCTEMbI aKCHOM, 3a/Ia0LIKE TTPEIUKAT
paBeHcTBa uaeii? Ha 3ToT BOIpoc Mbl OKa HE MOXKEM
OoTBeTUTh. [IpoaBMIKEeHME BIIEpET IO STOMY HarlpaBJlie-
HUIO HaM MPeJICTaBIsIeTCs BAXKHBIM. MBI pacrojiaraem
JIMIIIb HEKOTOPHIMM ““3aTrOTOBKAMU” Ha 3Ty TEMY.
Huxe mpuBoasiTcst yeThipe CBOICTBA MpeauKaTa pa-
BEHCTBA, KOTOPBIE €1lIe HE yIaJoCh UCIOJIb30BaTh B
KaKoO-HUOYIb ITOJTHOM HECOKPAaTUMOM CUCTEME aKCH -
OM:

VxVyVz(Dy (x,y)ADy (x,2) DDy (y,2)) =1, (2.3)
VxVyVz(Dg (x,y)~(Dk (x,2)~Dr(y,2))) =1, (2.4)
VxVy(Dy (x,y)~3z(Dy (x,2) ADy (¥,2)) =1, (2.5)

VxVx; VyVyy (Dy (x,y1) A

ADy (x1.y1)ADg (x1.) > Dy (xy))=1. 26

3Hak 3 o3HayaeT KBAaHTOP CYIIECTBOBAHMSI.

[IpencrapisieTcss MYHTEPECHBIM CIEAYIOIIMIA BOIIPOC:
MOXHO 71 00pa3oBaTh g IpeauKaTa paBEeHCTBa
MTOJTHYIO CUCTEMY M3 aKCHOM, He COIepKaIlvX IPeI-

KaTHYIO0 MepeMeHHyio R;? Ecmu Gbl 3TO yaaioch
ClieNaTh, TO MOSIBUIACH Obl BOBMOXKHOCTb CYIIIECTBEHHO
COKpaTUTh 00BEM SKCITEPUMEHTOB, HEOOXOTUMBIX IUIS
000CHOBAHMS HAIMYYS Y UCIIBITYEMOI'O CLIOCOOHOCTH
pas3nnyaTh U OTOXKIECTBISATh MbIcU. Eciu ke OyaeT
JIOKa3aHo, YTO O3 MPEANKATHON TEPEMEHHOM B aKCH-
OMaTHKe paBEeHCTBA el 000 THUCh HEBO3MOXKHO, TO
MPU 3TOM MbI KOE-YTO Y3HAEM O T€X OCJIOXHEHMSIX,
KOTOpPbIE BCTAIOT Ha MyTU UCCIeNOBaHU I MEXaHU3Ma
WHTEJUIEKTa YeJIoBeKa.

ITorck HOBBIX CBOWICTB IpeAMKAaTa paBEeHCTBA UACH
WHTEPECEH HE TOJBKO JIJI1 00pa30BaHM I HOBBIX IOJI-
HBIX HECOKPAaTUMBIX cUcTeM akchuoM. Kaxmoe Takoe
CBOWCTBO IPEACTaBISIET U3 ce0s1 MOCTYIAT, AOMyCKalo-
LA HEMMOCPEACTBEHHYIO IMTPOBEPKY B 3KCIEPUMEHTE.
Kaxxawbiii ke HOBBIH ITOCTYJIaT BEIBOAUT UCCIIEIOBATEIS
Ha KaKue-To HEM3BECTHbIE paHee (PakThl, pacluupsis
€r0 3HaHUS O TPOSIBJIEHUSIX YeJTIOBEYECKOr0 MHTEJIeK-
ta. KpoMe Toro, 3agaHue MaTreMaTHUUeCKUX Moieiei
WHTeJIJIEKTa (B JAHHOM cilyyae — MOJIE PaBEHCTBA
Wieit) M30BITOYHBIM YMCJIOM ITOCTYJIaTOB Aa€T BOZMOX-
HOCTBb 00JIe€ HAIEXKHO 3TU MOJIEIV DKCIIEPUMEHTAIBHO
000CHOBATb.

3aMCTI/IM, YTO HECIIPOTUBOPECYMUBOCTD, ITOJIHOTY M HE3Aa-
BUCHMMOCTb aKCUOM ITpearKaTa paBEHCTBA UICH MbI
JOKa3bIBaJIW HE€ BIIOJHE CTPOIro, ITOCKOJIbKY BC€IN

paccyXIeHUs OTHOCUTEITBHO OMHOM MOIEITH <S %> Dr >
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C d)HKCPIpOBaHHI)IM 3HaYeHWEM nHIekca k . Ha camom
XKe JieJie UMEeeTCs He O Ha MOJIeJIb paBEHCTBA UIEH, a
LIeJI0€ UX ceMeICTBO. Pa3HbIM 3HAaUEHUSIM MHIEKCA

COOTBETCTBYIOT, CTPOT'O TOBOPSI, pa3JIMYHbIE MOJIEIN
paBeHcTBa nieil. Kakoii xke u3 3TUX MojieJieil IpuaeTcst
BOCTIOJIb30BaTbCI HA MPaKTUKE MPU UCCIEAOBAHUN
HWHTEJJIEKTAa KOHKPETHOTO UCTTBITYEMOTO, 3apaHee He-
n3BecTHO. [10aTOMy BO3HHKAaeT HEOOXOMUMOCTb CTPO-
WUTh aKCMOMAaTUYECKYIO TEOPUIO Cpa3y IJisl BCEX BO3-
MOXHBIX MOJAEJIEH paBeHCTBA MO, a 3TO TpeOyeT
oOpallleH1S K METOIy MaTeMaTUYeCKOM MHAYKIINH, 0e3
KOTOPOI MBI A0 CUX ITOP 00XOIMINCH. DTOT BOIIPOC IO
HalleMy MHEHUIO BeCbMa BaXX€H, OH HYXJaeTcsl B
CIIeLIMaIbHOM pa3paboTKe.

JokaxkeM METOJOM MaTeMaTUYeCKOM MHIYKIIUH, 4YTO

npeaukar Dy , ONpeneasseMblid 3aKOHOM 3KCTEHCHO-
HajabHOCTH (2.1), cymecrByer. MMeeTcs B BULy, YTO

npenukar Dy 3amaH Ha IeKapTOBOM KBalpare MHOXe-
crBa Ay ={a1, az,..., ay } , COLEPAKALLUETO f SJIEMEHTOB.

3nech A; WrpaeT posib HEMOJHOTO MHOXECTBA Ulei

N .Ilpu k =1 npennkar Dy onpeneisieM paBeHCTBOM
Di(ay, a1) . Ecnu ipenukar Dy_; yXe onpenesieH, To
MPENNKAT ), ONpenessdeM clenyomuM oopazom. B
Korjaa

ciayuae, X, y€Ap,

Dy (x,y)=Dj1(x,y) u Dy (x,a;)=Di-1(ax,y)=0. B

ocraBLueMcs ciydae nosnaraeMm Dy (ay ,ay )=1. IIpose-
psieM BBITIOJTHEHHUE 3aKOHA SKCTeHCMOHAIbHOCTH (2.1)

MIpUHUMAEM

IUISl TaK OTpenesIeHHOro npenukara Dy . st aToro
CHayaJia yoexxaaeMcsl B ClIpaBeUIMBOCTH 3TOI'0 3aKOHA
npu k =1. B n1aHHOM ciy4ae mepeMEHHbIE X U y
ypaBHeHU (2.1) nprHMMAIOT €AMHCTBEHHOE 3HAYEHNE

a; M3 MHOXecCTBa A ={a;}. B ponu 3HaueHuii nepe-

MEHHOI1 R| MOTYT BBICTYNaTh BCEro IBa Mpeaukara
R'1(a)) =01 R"(a;)=1. Umeem:

Di(x,y) " VR (R (x)~Ri(»))=
= Di(a,a1) "(R'1(a1) " R'1(a1) A
A(R"1(a1)) " R"(a1))=17(070)(171)=1"14 1=1.
TakuMm o6pasom, npeaukat Dy , ynopiaeTBopsiomumit

ypaBHeHU1o (2.1), ipu k =1 cyliecTByeT.

Hpe,Z[HOIIO}KI/IM TEICPb, YTO 3aKOH 9KCTCHCMOHAJIbHO-
CTU BBITIOJIHACTCA IJIA ITpeaAnKaTa Dk—l .9T10 O3HayacrT,

YTO JUTS BCEX X, V€ Ay CIIPaBeUIMBO PaBEHCTBO

Dj—1(x,¥) ~ VR (Ri—1(x) ~ Re—1 () =1. (a)
DurypupyolInii B 3TOM paBeHCTBE KBAHTOP OOIIHO-
CTU pacCIpOCTpaHsIeTCs] Ha ceMeiictBo M- Bcex
MpPeAMKaTOB, 3alaHHBIX Ha MHOXeCTBe A;_;. Ham
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HYXHO J0KAa3aTh BBLIMOJHEHUE 3aKOHA 3KCTEHCHO-
HaJbHOCTH ISl IpeauKara Dy, , T.€. YCTAHOBUTb, UTO
PABEHCTBO

Dy (x,y) ~ VR (R (x) ~ Ri(y)) =1 ©)

BBITNIOJIHAETCS NIPU JIIOOBIX X,y 4. B mocnennem
paBEeHCTBE KBAHTOP OOIITHOCTU PaCcIIpOCTpaHSIETCsI HAa
ceMelicTBO M » BCEXTIpEIMKATOB, 3aJaHHBIX HA MHO-

XKECTBE /4, .

Kaxnomy npenukary Ry (x) , IpUHALIEXKALLEMY CE-
MEHUCTBY M, , TOCTaBUM B COOTBETCTBHE MTPEANKATHI

R't (x) mR"((x) U3 ceMeiicTBa ) , ONpeNeasa ux
CJIeAYIOLM 00pa3oM:

R () 0, ecli x=ay,
X)=

k Ry (x), ecmn x€ Ay, (B)
| 1, ecnu x=ay,

R"x (x)= (r)

Ri-1(x), ecmu x€ Ag, .

Kitacc Bcex mpeaukaToB Buaa (B) 0003HAYMM CUMBO-
oM M'y , Buga (r) cumBoioM M"; . OueBUIHO, 4TO,

BMECTE B3AThIE, IPeAUKaThl R'; (x) U R"; (x) ucuep-
MBIBAIOT BCE MPENMKATBI, KOTOPbIE MOXHO 331aTh Ha

MHoxecTBe Ay , uHbIMU cioBamu, My U M " =My, .
CKa3aHHOE MO3BOJISIET 3aMMcaTh CIeylollee paBeH-

CTBO, CITPaBEIJINBOE MPHU JIIOOBIX x,ye M :

VR (R (x)~ R (»)=( A (R} (x)~
ReM',

SRy ODAC A R0~ RO @

eM",

Jloka3biBaeM, 4TO IPU JTIOOBIX X,y € A; paBEHCTBO (0)
copasemuBo. Ecou x=y=ak, 10 Dy(ak,ar)”
“ VR (Rr(ar)~Ryr(ar))=171=1, u paseHcTBO (0)
BbinosiHsgeTcs. [Tyctb Tenepb X€ Ak-1,a y=ay . Torna

Dy (x,a;)=0. KpoMme Toro, o (B)-(1) nMeeM:

RURA(D~R@)=( A (R ()~ Ry (@)

k

AC A (R (O)~RY (@)= A (R, () ~0)A
R eM",

k-1 k-1

AC A R @)~D)=( A R ())A
1 My R eM;
AC A Ry™)= A R_ ()R _(x)=0.
1 €My 1 €My

TakuMm obGpa3oMm, U B 3TOM cCjlyyae paBeHCTBO (0)
BBITIOJTHSIETCSI.

Ilpn x=ar n y=M_| cripaBeUINBOCTb paBeHCTBA (0)
JIOKa3bIBaeTCsl aHAJIOrMYHO. OcTanoch pacCMOTPETh
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ciyyal, xorma x,yedi. Tenmepp Di(x,y) =

= Dy1(x,y) . BMecTe ¢ TeM

VR (R ()~Re (D)= A (R ()~R ()N
R eM'

k

AC A RYD~RL D= A (R ()~RO))A
R eM", Ry M

ACOA (qu(x)Nqu()’))):( N (kal(x)Nqu()’)):
1 €My 1 €My

:\V/Rk_l (Rk_l (X) NRk—l (y))

Hrak, ycioBue (6) MBI NpUBEIU K YCIOBUIO (a),
KOTOPOE BEPHO MO MPEAIIOI0XEeHU0. MBI JoKa3alIn

IUIS111000T0 [ cyluecTBoBaHue npeaukara Dy (x,y) ,

SIBJISIIOLLIETOCS pelieHrneM ypaBHeHus (2.1). [pyrumu
CJI0BaMU, JA0Ka3aHa HEMPOTUBOPEUYMBOCThL YCIOBUS
9KCTEHCUOHATLHOCTH JUJISI CITyYast, KOraa nepeMeHHbIe
X M j 3a/laHbl HAa TIPON3BOJbHOM KOHEUHOM MHOXe-

crBe A .

JlokaxeM 1151 1100010 kK eIMHCTBEHHOCTD IIPEAMKATa
Dy, , 3aIaHHOTO HAa MHOXKeCTBe A X A ¥ onpenesnsieMo-

ro yclioBueM 3kcTeHcuoHanbHocTH (2.1). Ipu £k =1
MeeM:

Di(ar,a1) ~VRi(Ri(a1) ~ (Ri(a1)) = Di(ar,a1) ~1 =
= Dy(ay,ar).

CrienoBarteibHO, COIMIACHO YCJIOBUIO 9KCTEHCUOHAIb-
HOCTH, Dj(a;,a;)=1, 1 €AUHCTBEHHOCTb NpeanKaTa
D, obecriedeHa. [1penonoxmm Teneps, YTo yCIOBUE
(a) ompenensieT eAMHCTBEHHBIN NpenuKaT Dj_;, U
BBIBEJEM OTCIOJA €AVMHCTBEHHOCTb NpeAuKarta Dy,

yaoBieTBopstoliero yciosumw (0). [lycte x=y=ay .
Torna ycnoBue (0) onpenesnsier 3HaUeHUE IpeauKaTa
D, €IOVHCTBEHHBIM oOpa3oMm. B camom nene,

Dy (ax,ar) ~ VR (Ri(ar) ~ Ri(ax)) = Dr(ag,ax) »

noatomy Dy (ay,ar)=1.

Ecmu x€4k-1 m y=ay, TO COITACHO JTOKa3aHHOMY
BbiLtie, Dy (x,ax )™ VR (Ryc (ax )~ Ry (ax ))=Di-1 (x,ax ) 0=
=ﬁ(x,ak) . CnenosareJsbHO, ﬁ(x,ak)zl, T.C
Dy (x,ar)=0 M eAMHCTBEHHOCTb 3HAYEHU I NPEAU-
Kara D, obecnieyeHa W B 3ToM ciydae. Ciyyait,
KOTJa x=A; U y=Aj— , pacCMaTpUBAETCs AaHAJIOTUY -

HO. OCTanoch paCCMOTPETD CITy4yai, KOTAa x,y e Ai_| .
CormtacHo 10Ka3aHHOMY paHee, UMEeM:

D (x,y) ~ VR (Ri (x) ~ (Re (¥)) =
=Dy (x,y) 7 VR (R (x) ™ (R (1)) -
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Taxkum o6pazom,

Dy (x,y) 7 VR (Rt (x) T (R () =1. (e)

N3 (a) u (¢), monb3ysich CBOMCTBAMM CUMMETPUYHOCTU
Y TPAH3WTUBHOCTH OMepalliy SKBUBaJIEHTHOCTH JIOT Y -
YeCKMX KOHCTAaHT, BBIBOAMM paBEHCTBO

Dy (x,y) = Dy1(x,y), cOopaBeinuBoe IS BCeX
X, ¥ € Mj_; . ITockombKY, BCUITY UTHIYKTUBHOTO Mpe.-
MOJIOKEHUSI, TpeanKaT Dy_1(x,y) €IMHCTBEHEH, TO U
3HauyeHue npenukara Dy (x,)) TOXE €AUHCTBEHHOE
Mpy JII0O0M BBIOOpE X, y € A . UTak, equHCTBEH-
HOCTb nipeaukaTa Dy (x,y) , paccMaTpuBacMOro B pOJIv

petenus ypaBHeHus (2.1), mokasaHa mrs 1o0oro £ .

B 3akioueHre 3aMeTuM, 4TO TPEAUMKAT PaBEHCTBA
uae Dy, peau3yeMblid UCIIBITYEMBIM B IIPOLIECCE

YCTAaHOBJIEHWS M COBIAIEH WS WJTW PA3TUYMS TIPEIbSIB-
JISEMBbIX €My Uel, MOXHO ObLJIO Obl U3yYaTh YUCTO
SMIIMPUYECKH, He TTprberas K GopMyIMpOBKE HUKA-
KHX 3aKOHOB (aKCHMoM). MO3KHO ObLIO Obl U3y4aTh HE
3aKOHbI MHTEJUIEKTYaJIbHOTO MOBEAEHM S UCTIBITYEMO-
ro, a TOJBKO caMo NoBeaeHue. J1J1s1 3TOro 10CTaTOYHO
OBLTO OBI IIPOCTO COCTABUTH TAOJIMITY IBOMYHBIX OTBE-
TOB MCIBITYEMOIO Ha BCEBO3MOXHBIE Tapbl UIAEH.
OnHako, Kak IoKa3ajl MHOTOBEKOBO OTBIT pa3BUTH S
KCCIIeIOBAaHUM B (PU3HUKE, TAKOI SMITMPUIECKUI IO -
xo/1 MeHee 3¢ dEKTUBEH, OH MCIOIb3yeTCs] OOBIYHO
TOJIbKO Ha HaYaJIbHOM cTaauu paboThl, YTOOBI HAKO-
MUTb TOCTATOUHOE YK CJIO UCXOAHBIX (haKTOB, HEOOXO-
JTHAMBIX JIJ15 IOCJEAYIOIIETO IMTOCTpoeHUsI Teopun. Ha-
npumep, GopMyIMpPOBKe ABUKEHUST HEOECHBIX TeJ B
HayKe NMPeAIIEeCTBOBAJIO COCTaBIeHME TaOMII MECTOHA-
XOXIEeHMS IIaHeT Ha HeOecHOoM cepe B pa3IuyHbIe
MOMEHTbI BpeMeHU. AKCMOMAaTUUYECKOE MPEICTARIEHIE
SIBJIEHUI TPUPOIBI (T.€. OMMCaHUe 3aKOHOB, JieXallluX
BHX OCHOBE ) OOBIYHO OKa3bIBAETCSI HEM3MEPUMO OoJiee
5KOHOMHBIM, YIOOHBIM U JIyullle MPOHUKAIOIIUM B
CYTb U3y4aeMbIX ITPOLIECCOB, YEM HETTOCPEICTBEHHOE
OIKCaHUE CAMUX ITPOLIECCOB.

Wrak, mpuaepKuBasiCh aKCMOMATHYECKOTO METO/IA,
MBI BBEJIY B 9TOM TJIaBe MHOXKECTBO UIIei S ¥ 3a1au
Ha ero IeKapTOBOM KBajpaTe MperKaT paBeHCTBa Dy ,
OTOOpaKaIOLINii MHOXKECTBO Sk XS; BMHOXKECTBO ¥ .

C nomouuplo npeaukata Dy B[ 1] BBeIeHO OTHOILIEHUE
paBEeHCTBA UIE, STUM CIIeJaH MEPBBIMA LIar Ha MyTU
co3gaHus anreoprl uaeil. I1o kakum HarpaBIeHUSIM
pa3BUBaTh aJiredpy uneit najapiie? OgHOM U3 BaXXHE ! -
LIKX 3a7a4, Ha Halll B3IJISI, SIBJISIETCSl aKCMOMAaTUYeC-

KO€E BBEIICHUE npeduxama caedoganus E; (x, y) udei x
u Y . Ilpenukar £y (x, y) COREPXXaTeNIbHO ONPENEIsIeT-

cs caemyroIrM oopa3om. MiccieqoBareib IpeabsBISeT
HUCTILITYEMOMY ABE UAECU X U ) , B3SITbIE U3 MHOXKECTBA

Sk » ¥ IpeliaraeT eMy OTpearupoBaTh MOJIOXUTEb-
HbIM OTBETOM, €CJIM M3 WUJEU X JIOTMYECKU CIIeayeT

PH, 2000, Ne 3



unesy (Er(x,y)=1), u oTpuLaTETbHBIM — €CIU He
cieayet (Eg(x,y)=0). C nomoumpo MNperuka-
Ta Ef (x,y) BBOOVM OmHOwerue c1edo6anuax = Y u
omuowenue necaedosanuax — y udeix u y . Ilona-
raeM: x =y, ecmu Ei(x,y)=1, u x= », ecim
Ex (x,y)=0. Umeercs B BULY, 4TO IpeAnKar £y (x, y)
3aJaH Ha MHOXeECTBE S}, xSy, -

Hpyrast, cToIb Xe BaXKHAas1, 3a1a4a 3aKJII0UAETCS B TOM,
YTOOBI AKCMOMATUUECKU 0Mpedesums Onepayull Ompu-
UAHUA, KOHBIOHKYUU U Ou3stoHKyuu udetl. Ha mpakTuke
OTpULIAHME UIEU MOXET ObITh 3aJaHO C IMOMOIIbIO
yacTulsl “He”. Hanpumep, orpunianue ugeu “Unper
JOXIb” 3a1aeTcs BbicKasbiBaHUeM “He uaeT 1oxnp”.
Konblonkimsg naeit MoxXeT ObITh 3aaHa COI030M “U”,
JU3BIOHKIIMS — COI30M “WIM” (IIOHMMAaeMbIM B
COEAMHUTEBHOM CMBIC/IE “Uau TakxKe”). byaem mu-
caTh: y=X ,eCIAULES y SBISIETCS OTPULIAHUEM UAEU
X; Z=XAYy, €CIM ULes z SIBISETCS KOHBIOHKIIUEH
unefix u Y ; z=XxV Yy, eClv ulies z SABIIeTCS TU3bIOH-
KLMel uaeit x u ¥ . 3anmcaHHble paBEeHCTBA MOXKHO
paccMaTpuBaTh KaK OMHOUWeHUe OMPUUanus ued x , y

W OMHOUCHUS KOHBIOHKUUU U OU3BIOHKUUL Udell x , ysz-

OTHOIIIEHNEe OTPUIIAHMST UIeH SKCIEPUMEHTAIBHO
BBOJIIM C ITOMOILIbIO npedukama ompuyarus udei OTP
(x, y),3anaBaeMoro Ha MHoxecTBe Sk xSk . [Tpemu-
KaT OTPULIAHMS UIIeH peaTn3yeTcs TOBeAeHUEM UCTIBI-
TYeMOT0, KOTOPHIif HacTpanlBaeTCs Ha BHITTOJTHEHHE

cnenyooniero 3aganus: eciu y=x ,70 OTP(x, y)=1;

ecmm ke y#=x, To OTP(x, y)=0. OTHOlIeHUE

KOHBIOHKIIMA WIEH BBOAMUM C ITOMOLIBIO Apedukama
konstonkyuu uded KOH(x, y,z), 3amaBaeMoro Ha

MHoOXecTBe Sk XSk xS . [Tpeaukar KOHbIOHKILIY UAEH
MPAaKTUYECKN BOCIIPOU3BOIAUTCST UCIIBITYEMBIM TIPH
CIENYIOLIE €ro HACTPOWKe: €Clu z=XxA), TO
KOH(x,y,z)=1; ecam Xxe ZzZ#XAY, TO
KOH(x, y, z)=0. OTHO1IEHNE TU3BIOHKLINY UAEH B

SKCIEPUMEHTE 3a1a€TCSI NpeduKamom OU3srOHKUUL Udell
HN3(x,y,z), ONpeleNsieMbiM Ha MHOXECTBE

Sk xSk xSk . TIpn 3TOM UCTIBITYEMBIii JOJIKEH PYKO-
BOJICTBOBATHCS B CBOMX AEMCTBUSIX CIEAYIOIIM 3a/1a-
HUEM: €CIU z=XxV Yy, TO NPU NPENbIBICHUU UAEH
X,V,z AM (OPMUPYETCS IOJOXUTEIBHBIA OTBET
(AN3(x,y,z)=1); ecnu xe z#xVvy z, TO OTPHIIA-
tenbHbId (AN3(x, y,z)=0). [Ipobrema cocTout B
TOM, YTOOBI CBSI3aTh IPEAUKATHI OTPULIAHUS, KOHBIOH-
KLU U JU3BIOHKIIWY WIEH TTOJIHOM CUCTEMOI aKCUOM,
KOTOPYIO MOXXHO OBLI0 ObI 3aT€M ITPUHSITH B KAUECTBE
(hopManIbHOTO OIpeaeseHUSI ONepaliii OTpULIAHUS,
KOHBIOHKIIUM U JU3BIOHKIIMY UIEH.
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2.2. Moaudugamms NOHATHS MOIEIA

Bel111e MBI paccMOTpeIu MOAEIb paBeHCTBA NS, DTa
MOJIEJIb BBICTYIIa€T B POJIM OCHOBHOIO pe3yjbTaTa
HCCIea0BaHus: OHAa (hOpMaIbHO OIMCHIBAET CIIOCO0-
HOCTb YeJIOBEKa yCTaHARIMBATb PABEHCTBO U HEPABEH -
CTBO UIEM.

Jlist Mozmenu paBeHCTBA UAe (POPMyIMpPYyIOTCS 000-
CHOBBIBAIOIIIME €€ AKCMOMbI. DTU aKCMOMbI BHICTYIIA-
0T B POJIM 3aKOHOB MHTEJUIEKTa, OHU JOIMYCKalOT
HETNOCPEICTBEHHYIO MPOBEPKY B DKCIIEPUMEHTE Ha
ucnbiTyeMoM. Monesb paBeHCTBA UACH CIYXKUT TeM
LIEHTPOM, BOKPYT KOTOPOTO IPyIIMPYIOTCST pa3iny-
Hble JaHHbIE O CHOCOOHOCTH YesoBeKa UIeHTU UL -
pOBaTh UIEU. DKCTPAIIOIUPYSI 3TO HAOIIOAEHUE, MBI
MOXeM OXUIATh, YTO U TPH JaTbHEUIIIeM pa3BUTHHN
TEOPUHN MHTEJJIEKTa B POJIY €€ OCHOBHOM ITPOIYKIINHI
OyIyT BBICTYIIATh MOMEJIN pa3IMIHBIX CTOPOH MHTEI-
JIeKTa yesloBeKa. BozHMKaeT BeyaTieHue, 9To IMOHsI-
THE MOIEIN — 3TO OCHOBHOIM MHCTPYMEHT ITO3HAHMUS
MeXaHM3Ma MHTEeJIJIeKTa.

Mogenbs Mbl BBOAWIN B BUE TTaphl <Sk ,Dk> . Bpomm
MEePBOro KOMIIOHEHTA 3TOM HMaphl BLICTYITAeT MHOXKE -
CTBO BCEX MAEH S , B pOJIM BTOPOrO KOMIIOHEHTa —

OMHAapHBINA NpeauKaT paBeHCTBA uae =Dy (x,y),
3HAUEHHUE ¢ KOTOPOTO ONpeAesieTcs UaesIMu x 1 ) .

IIpenukar D, 3agaH Ha MHOXeCTBE S xS} . B camom

00111eEM CMBICJIE TTOJ, TEPMUHOM “Uzest” HaMM colepKa-
TEJIBHO IIOHUMAETCS CYOBEKTUBHOE COCTOSTHIIE YEJIOBE -
ka. K nmesamM OTHOCATCST OIIYIIEHUS, BOCITPUSTHS,
MpeICTaBJICHUS, TIOHSITHS, MBICJIN, SMOLIVIH, IyBCTBA,

KeJlaHus yeaoBeka. BMecTo MHOXeCTBa Beex Maei Sy

MOXHO 6paTb JII000€ €ro MMOAMHOXECTBO N .

Hampumep, GbLTO BBEIEHO MHOXECTBO N’ MBICTIEH,
SIBJISTIONIXCST CMBICTAMY BCEBO3MOXKHBIX BEICKA3bIBa-

Huii. [Ipenvkar paBeHcTBa uaeit D'(x, y) , BXOASIILMIA

B COCTaB MOJIEN <N " D'> , COIepXKAaTeIbHO MHTEPIIPE-
THUpYeTCs KaK JIOTHYecKasi pABHOCYIIBHOCTb MBICTIEH X
u y. Bplllle paccMaTprBaoch paBeHCTBO IIBETOBBIX
OLLYILIEHUIA, (haKTUYECKU 111J1a peYb O MOACIN <N " D”> ,

Y KOTOpOo# N" €CTb MHOXECTBO BCEBO3MOXKHbIX LIBE-

TOB,a D" — IpeauKar paBeHCTBa, BBEIEHHbBII HA 3TOM
MHOXeCTBe. 3aMeTHM, YTO MBICTU U 1IBETa SIBJISIOTCS
CYOBEKTUBHBIMHM COCTOSTHUSIMH YeIOoBeKa, TaK UTO

MHOXecTBa N' 1 N” — 3TO HOAMHOXECTBA MHOXE-
cTBa S .

Kaxnas u3 Tpex TobKO UTO BBEACHHbIX ITap <S &, Dy > ,

<N ’,D’> , <N ”,D”> , €CJIN ee OpaTh M30JIUPOBAHHO OT

IPYTUX Tap, MOXeT ObITh IOABEAEHA MOon obliee
MOHSITUE MOJEIN, KOTOPOE Mbl HAXOAMM B YYeHUU 00
ajnredbpanyeckux cucremax [2, c. 46]. Moaenbio Tam

Ha3BIBAIOT CUCTEMY <A, TC> , COCTOSITITYIO U3 IIPON3BOJb-
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HO BBIOPAHHOTO MHOXECTBA 4 U COBOKYITHOCTU
n={P",P",.,P"} mupenukatos B" Py .. P".
Yucna ny,ny,..., n, O003HAYAIOT apHocmu npeduxa-

moe le ,PZ”2 ,eer, B/, T.€. KOJTMYECTBO MEPEMEHHBIX, OT
KOTOPBIX KaXKAbIi M3 3TUX IIPeIUKATOB 3aBUCHUT. Bce

riepeMeHHbIe Ipeaukaros A™, P ... P 3aaHbl HA
MHoxecTBe A . Habopuucen (ny,n,,..., n, ) HA3bIBAIOT
munom mooeau <A, Tc> , AMHOXECTBO T — CUcHaAmypoi
Mmodeau. Hucyio r Bcex NMpeaukaToB B MHOXECTBE Tt

Ha3bIBAIOT NOPAOKOM Modeau <A,Tc>. MHoXecTBO 4

Ha3bIBAlOT OCHOGHBIM MHONCECMBOM Modeau <A,TC>
WU ee Hocumeaem. YUciio 571eMeHTOB & B MHOXECTBE

A Ha3BIBAIOT MOWHOCIbIO MOdeal <A,TC> . B xaxnoit
W3 PACCMOTPEHHBIX BBIIIE TPEX MOAEIEH <Sk,Dk> ,

<N ',D'> , <N ”,D”> CUTHATypa COCTOMUT TOJILKO U3 OfI-

HoOro mpeaukarta. Mcxoms u3 oOIero omnpeneneHus
MOJIENIA, CJIeI0BAI0 ObI YKa3bIBaTh B TIPUBEIECHHBIX
MOJIEJIIX He caM IIPEeIUKaT, a MHOKECTBO, COCTOSIIEe
13 OTHOTO 3TOr0 NMpearKara, T.e., K IpuMepy, BMECTO

<Sk,Dk> nucaTb <Sk,{Dk}>.

Wccnenosarenb, MOTYYUBILINN MOIETN <N ’,{D’}> "

<N " {D”}> B pe3yJIbTaTe U3yUYeHMsI [IOBEAECHUSI MCIIbI-

TYeMOTO, €CTECTBEHHO, 3aX0UYET COSTMHUTD NX BMECTE.
Ho kxak aTo caenats? Kazanochk Obl, BMECTO 3TUX ABYX
MojaeJieii MOXHO BBECTM OIHY MOJAENb BUIa

<N , {D’,D"}> .OnHaKo BOZHUKAET 3aTpyAHEHUE: HEsIC-

HO, KaKO€ MHOXKECTBO CJIICAYET B34Th B POJIU N . Ecmu
MBI BO3bBMEM B pOJIN N MHOXECTBO BCEX UAEH, TO

MOJYYUM MOJEIb <Sk,{D',D”}> , KoTopast Hac He
MOXET YIOBJIIETBOPUTE. DTO BEI3BAHO TEM, UTO B HEM
NeCTBYE MPEINKATOB ) M [)" aBTOMaTUISCKH pac-

MPOCTPaHSETCS] HA MHOXECTBO Bcex uaeit Sy . [Ipu
3TOM MCKaxkaeTcst DaKTUIECKOe TOJIOXKEHHE , ITOCKOJTb-
KY Ha CaMOM JieJie TIPeIUKaT [)’ MOXHO PacrpocTpa-

HWTH JTUIIb HA O0JIaCTh N', a IPEAUKAT [)" — JUIIb

HaoOnacts " . He momoraer ey v BBeAeHUE KaKX-
JIn6O0 IPYruX BApUaHTOB MOJIEE <N "UN", {D‘,D"}> ,

<Sk ADx }> , <N’uN", {Dy }> , TOCKOJIbKY BCE OHM TaK

WIM MHa4Ye MCKaxaioT MH@opMauuio o0 o0beKTe
HICCIIeTOBAHMSI.

MoxxHO ObLJI0 OBl TOUTH IO APYTOMY MYTH U TPOCTO
00pa3oBaTh CUCTEMY { <N ',{D'}> , <N ",{D”}> } mcxom-
HBIX MOJIEJIC <N ',{D'}> u <N ”,{D”}> . Hou npu Takom

crroco0e IeiicTBH TepsieTcsT BaxkHast HHGopMalys oo
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00BeKTe CcClIeIOBaHU. A MUMEHHO, B 00pa30BaHHOMN
crucTeMe MoJiesiell He HaXOAUT OTpakeHUs TOT (pakT,

4YTO MHOXeECTBa N'U N" ABAAIOTCA TIOAMHOXECTBAMU

OIHOTO U TOro e MHoxecTBa S . M3-3a aToro obe
MOJIEJTA B CICTEME BOCITPHHUMAIOTCSI KaK COBEPIIIEHHO
M30JIMPOBaHHBIE IPYT OT Ipyra. Ha camoM xe fesie oHu
B3aMMOCBSI3aHBI, [TOCKOJILKY ONMKMCHIBAIOT PA3IMYHBIE
CTOPOHBI MHTEJITIEKTA OMHOTO M TOT'O XK€ UCITBITYEMOTO.

Bce ckazaHHOe NMPUBOAWUT HAC K BBIBOLY, UTO IpHU
HCCIIeI0BAaHNY MHTEJUIEKTA HEeJIb3s1 OTPaHMYUTHCS UC-
T0JIb30BaHKEM ITPUBEICHHOTI'O BBIIIIE OOIIETO MTOHSTHS
Moaen. [J1aBHOe 00CTOSTEILCTBO, KOTOPOE IIPETISIT-
CTBYET 3TOMY, 3aKJTIOYAETCS B TOM, UYTO MCCIIEIOBATE b

BBIHYXIIEH, KPOME MHOXECTBA BCEX UIEN St , TPUBIIE-
KaTh ellle ¥ pa3JInyHbIe ero moaMHoxecTBa. Eciau He
MMO3BOJIUTH EMY 3TO AEJIaTh, TO MCCIIEA0BATENb He OyIeT
HMMETh BO3MOXXHOCTY PACWIEHSTh YPE3BbIYAITHO CIIOX-
HYIO ¥ ITO3TOMY HEITOCUJIbHYIO OOIIIYIO 3a1a4y UCCIIe-
JIOBaHMSI MHTEJIJIEKTa 4eJIoBeKa Ha OoJiee MeEJIKHe
noazagaun. [1pu sToM adpdeKTUBHOE N3ydeHNE MeXa-
HY3Ma MHTEeJIJIEKTa YeJI0BeKa CTAaHEeT HEBO3MOXKHbBIM. B
MIPUBEACHHOM K€ BBIIIE OOIIEM IOHSITUM MOJIEIIHN
(urypupyeT TOJIBKO OJHO MHOXECTBO 4, a €ro
MOAMHOXeCTBa He BBoasATcd. [losTomy B mpepenax
3TOT0 MOHSATHUS MOAEIN HET BO3MOXHOCTH OTHOBpE-
MEHHO pacCMaTPUBAaTh HECKOJILKO ITPEANKATOB, 3a1aH-
HBIX Ha pa3JIMYHbIX IIOJIMHOXKECTBaX MHOXECTBa BCEX
UIeH.

Bce ckazaHHOe BEIHYKIA€T HaC BBECTU HOBBII BADUAHT
TOHSITHS MOZIEJIN, OTIPENEJISISI €TO C TAKUM PACCUETOM,
YTOOBI OHO YIOBJIETBOPSIIO 3aIIPOCAM TEOPHUU MHTEJI-
JIeKTa B OoJbllIell Mepe, YeM KJlacCUueckKoe oOliee
MOHSATHE MOJIEJIN, IpUBeeHHOE BhIlie. Modeavro Haj,

yHueepcymom 6yxke A = (ay, a,..., a;) W yHuUeepcy-
mom nepemennvix B=(x;, x;...., x,) HA30BEM JIIO-
Oyo mapy <M ,P>, Yy KOTOpPOM B pPOJM TIEPBOTO

KOMIIOHCHTA BBLICTYIIACT KaKOG—HI/I6y,I[]5 IIOAMHOXKE-
CTBO M n -1 IeKapTOBOM CTENEHU MHOXKECTBa A,T.C.

M c A", a poib BTOPOTO KOMITOHEHTA BBITIOJIHSIET

KAaKOM-111M00 1 -MECTHBIN IpeauKar P=(xy, x2,..., X, ) ,

3amaHHbId Ha A” . TlepBblii KOMIIOHEHT )/ MOJENH
<M s P> Ha3bIBaEM HOCUMeAeM VTV OCHOBHBIM MHOMCE-

cmeom modeau. Yucio 371eMEHTOB B MHOXKECTBE )f
Ha3bIBaeM MouHoCmbI0 Modeau. BTopoii KOMIOHEHT

P Ha3bIBaeM npeouxamom mooeau <M ,P> . MHoxe-

CTBO A" Ha30BEM YHUGEPCAAbHLIM NPOCHMPAHCMEOM
pazmeprocmu n . OHO COCTOUT U3 BCEBO3MOXHBIX 71 -
KOMIIOHEHTHBIX HA00POB OYKB, B3SIThIX 13 MHOXKECTBA

A . Mownocmoro npocmpancmea A" Ha30BeM YUCIIO

k" comepxauiuxcsi B HeM HaGopoB OykB. Monenu
OIMMCAaHHOTO BuAa OyaeM Ha3bIBaTh Moduuuuposan-
HbIMU, B OTJIMUYKE OT KJIACCUYECKUX.
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Tonbko yTo BBEIEHHOE IMMOHSITHE MOAN(DULIPOBAHHOMI
Moeu (aKTUUEeCKM OCHOBBIBAE€TCSI HA YHUBEPCaAJb-
HOI1 anre6pe, OIMCaHHOM B paborte [4, ¢. 62]. 3anaBas

MHOXeCTBa A M B, Mbl, HA caMOM jeJie, BBEJIU
anhaBuT OYKB U a1(haBUT IEPEMEHHBIX YHUBEPCAJIb-
Holi anreOpnl. UMeHHO Ha SI3bIKE YHMBEpPCaJbHOM
ajreOpbl B JaIbHENIIIEM OYIyT 32l ChIBATHCSI MHOXKE-
CTBO )/ W IIpEeIuKaT P MOMACIHU <M ,P>. ITogo6HO
TOMY KaK 3TO OBIIO TIPHHSITO B YHUBEPCAIBHOM
anredpe, OyaeM curTath ajahaBUTbl A U B HACTOJIbKO

O6H_II/IpHI:>IMI/I, YTOOBI B HUX COACPKATIMCh BCC HY>KHBIC
3HaKu JJId d)OpMaI[bHOFO OIIMCaHUA UHTEPCCYIOLIUX

Hac moaeneit. O uucnax ft v n OyaeM mpeamnosaratb

M3BECTHBIM JINIIIh TO, YTO OHU HEOTIPEIETIEHHO BEJIUKU,
HO KOHeuHbI. [1py TakoM Ioaxo/ie He MPeaCTaBIsIeTCS
BO3MOXKHBIM ITEPEYUCIIUTD BCE OYKBBI U IIEpEMEHHbIE

anaBUTOB A M B, OMHAKO TaKOE ITEPEUNCIICHUE U He
noTpedyetcsi. Eciiv 661 Mbl TPU OTIPeAeIe HUM ITOHS TS
MOIU(ULIPOBAHHON MOIEIIN <M ,P> He BBeJU ajida-

BUTEL A Y B, TO JUIIWINACH OBl BO3MOXKHOCTH
3alMChIBaTh B BUIE MATEMAaTUYECKUX BbIPAKEHUM

KOMIIOHEHTHI )f W P MOAeIu <M ,P>.

Br110 OB HEIpaBUIHLHBIM YTBEPXKIATh, UTO BBEIEHHOE
HaMU ITOHSTHE MOIU(DULIMPOBAHHO MOJIEIN SIBISIETCS
000011IeHrEM KJIacCUYeCcKOTo MoHATHSI Moaeau. Ha
CaMoM JieJie, 00a 3T ITOHSITUS SIBJISTIOTCS pa3IMIHBIMUA
0000IIEHNSIMA OTHOTO YAaCTHOTO Ciy4yasl IMOHSITUS

MOJIEJI, a UMEHHO — MOIEIU <A,P> , B CUTHaType

KOTOPOI COAEPKUTCS BCETO JIMILb OAWH MpeauKaT p .
3anpockl yuyeHus 00 ajireOpandecKux CucTeMax ooyc-
JIOBWJIM BBEJIeHHE TAKOTO OOOOIIIEHIS TTOHSITUST MOJIE -
JIA, TIPX KOTOPOM IIPeINKAT P 3aMEHSIETCS CUCTeMOI

npenukaros { A", P ..., B/ }.Ilorpe6bHOCTH XE€ TEO-

pUM MHTEJUIEKTa BBIHYXIAIOT HAc BBECTU JPYyroe
000011IeHNE TTOHSITUSI MOAEIN, TPU KOTOPOM 00J1aCcTh

3alaHusl Ar IpeauKata p OrpaHMINBACTCA HEKOTO-

PBIM IPOU3BOJILHO BEIOMPAEMBIM ITOIMHOXKECTBOM [ .
ITpu nepBoM BapuaHTe 000011IEHUSI HETPUKOCHOBEH-
HBIM COXPaHSETCS NEPBbIii KOMIIOHEHT 4 MCXOIHOM
MOJIEJI, & TIPYU BTOPOM — €€ BTOPOW KOMIIOHEHT P .

HeTtpynHo ObL710 ObI BBECTH, Aajiee, TaKoe 000011eHe
MMOHSTUS MOZIEJIN, KOTOPOE OXBATHIBAJIO KAK KJIACCH -
YecKoe, TaK 1 MOIU (pUIIMPOBAHHOE ITOHSITUS MOIEJIN.

A MMEHHO, MOZEJIbIO HAll A U B MOXHO ObLIO Obl
Ha3BaTh 1apy <M AR PR LB }> , Y KOTOPO# pOJIb
[IEPBOr0 KOMIIOHEHTA BBIMNOJIHSIET KAKOe-HUOYIb MHO-
xectBo M — A", a BTOPBIM KOMITOHEHTOM CITYKUT
cucTeMa KakuMx-1mbo npeaukatoB P, P2, . B,

ApHOCTU KOTOPBIX 711,M2,...,1, HE TIPEBBIIIAIOT YK CIIa

TTepeMEeHHBIX, COepPXKalIUXcs B MHOXecTBe B . OmHa-
KO 3TOI BO3MOXHOCTBIO MBI HE BOCITOJIb3yeMCSI, TTO-

PH, 2000, Ne 3

CKOJIBKY TaKO€ 0000I11IeHHOE MOHSATHE MOAE/IM HaM He
noHagooutcs. Jleno B ToM, 4TO, Kak OyAeT MoKa3aHO
HITX€, TOJIBKO YTO YIIOMSIHYTOE O000IIIEHHOE IMTOHSITHE
MOJIEJIM CO3AAeT JIMIIb BUAMMOCTb 00001meHuss. Ha
caMOM Ke AeJie OHO 00afaeT Tol Xe onMrcaTe/IbHOMI
CHUJIOI, YTO U BB€AEHHOE HAaMU MOHSATUE MOTU(UII-
poBaHHOI Monesi. OKa3bIBaeTCsI, UTO JTI00YI0 “0000-
LIEHHYI0” MOJEIbh MOXHO BBIPa3UTh B BUIE PaBHO-
CUJILHOI e Momu(UIIMPOBAHHON MOJEIH.

MoXeT BOSHUKHYTH BOIIPOC, TTIOUEMY TIPH OITpeneie-
HUU TTOHATHUS MOIN(MUINPOBAHHON MOIETN ITPEI-
KaT P 3a[1aeTCs Ha MHOXECTBE A” , @ HE Ha 00JIaCTH

M , YKa3aHHOU B MOJIEIN <M ,P> . Benp pakTueckmn
HCClIeoBaTelb HAXOAUT OMBITHBIM ITyTeM JIUILb T

3HaYeHud npegukara P(xy,xs,...,X,) , PEAIU3YEMOTO
HUCITBITYEMbIM, KOTOpBIE OIpeleNsoTcs Habopa-
MU (X1,X7,...,X,) 3HAYEHUN apryMEHTOB IpeAuKaTa
P , IpUHAaIIeXalmMu ooactu )/ . Jist HabopoB Xe,
BBIXOSIIIIVX 32 IIPEIEIIbl 00JIaCTU )/ , UCCIIEA0BATENIh
3HAYeHUI MpearKara p He 3HaeT. MIcKycCcTBEHHO Ipu-
MUCHIBAs IPEAVKATy P 3HAYeHUS 3a IIpeesiaMu 00J1a-

CTU )/ , MBI TEM CaMbIM 3aKJIaIbIBA€M B MOJIEIb <M , P>

3aBEJIOMO JIOXHY10 MH(POpMalIMIo, KOTOpasl He COOT-
BETCTBYET (PaKTMIECKOMY ITOJIOKEHUIO ejia. DTO He-
130€KHO MPUBOAUT K HECOOTBETCTBUIO MO (PU3U-
YeCKOMY OOBEKTY, KOTOPBIN OHA IIpu3BaHa (hOpMaIbHO
OIKCATb.

Bce ckazaHHOe BEpHO, Y TeM He MEHee ITPUXOIUTCS
3a/1aBaTh MIPEIMKAT P Ha BCEM MHOXECTBE A” ,a HE Ha
€royactu )/ . DTo AUMKTyeTcs cieuukon popmyib-
HOT'O BEIpaxKe€HUS JIIOOBIX 3aBUCUMOCTE, OT KOTOPOi1
IIpY BCEM XeJIaHUM He yaaeTcsa u30aButhesd. Eciu B
¢dopMyJie MPUCYTCTBYIOT NIEPEMEHHbBIE, TO HUUTO HE
MEIIaeT MOACTABISATh BMECTO KaXI0W 13 HUX JII0OOE
3HauYeHUE U3 yHUBepcyma OykB A . [ToaToMy y Hac HeT
MPaKTUYECKOTO CPECTBA OTPAHUYUTH O0JIACTh OTIpe-
nejieHus peavkara p . M3-3a 3toro o0cTogTenbCTBa
MpeauKaT P ,XOTUM MbI 3TOTO WIU HET, NIPUHYAUTEb-

HO OIIPEACIACTCA Ha BCCM MHOXKECTBE A7 . XOTs HET

cIrroco6a orpaHNYUTh chepy IeCTBUS TpeanKaTa p ,
OIIHAKO BCE K€ MMEETCS] BO3MOXHOCTDb BCE HAOOPHI

(x1,%2,...,X,) , CONEPXKAILNECS BMHOXECTBE A” , Pa3-

NIeJTUTh Ha iBa Kjiacca. B oauH Kitacc moMelaeM BCe Te
Ha6opr , OJId KOTOPbIX 3HA4YCHUA IMpe€auKaTta

P(x1,x2,...,X;) COOTBETCTBYIOT (PaKTUYECKUM PEaK-

LIMSIM MCITBITYeMOTO. Bo BTOp oI Kitacc momMeIiaeM Bce
Te HAOOpPHI, IJIs1 KOTOPBIX MpeauKaT P (OpMUPYET
BbIMBIIILJIEHHbIE 3HAYEHUSI.

Crenath 3TO MOXKHO ciieaytoinM oopa3oM. [Togoupa-

eM rpeauKar M ™ (xy,x;,..., X, ) » 3a0aHHbIA HA MHOXE-

ctBe A” ¢ TaKUM pacyeToM, YTOOBI OH OOpallajics B
€IMHULLY Ha BCeX TeX Habopax (xy,X3,...,Xy, ) , KOTOPbIE
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MpUHAIEXaT 00J1aCTH M , M OOPAILalOTCs B HYJIb Ha

BCEX OCTaJIbHBIX Habopax MHoxecTBa A”. B stom
cTyyae MHOXECTBO )/ OIpeneIUTCI YpaBHEHUEM

M (x1,x2,...,x,)=L. (2.7)
Ecnu MBI OyneM MHOXECTBO J)f , purypupyeiiee B

MOJIeIn <M ,P> , 32J1aBaTh C IIOMOII[BIO 3TOI'0 YpaBHEe-
HUSsI, TO 10001 HA0OP, He MPUHAIEXKALLIT MHOXECTBY
M , oOpaTtut ypaBHeHue (2.7) B IpOTUBOPEYHE BUIA
0=1. Takum oOpa3oM, ¢ TTOMOIIbI0 ypaBHeHUS (2.7)
MBI ITOJTy4aeM MHGOPMALIMIO O TOM, UTO JI000i Habop
(x1,%2,...,X, ), HE IPUHAUIEXKAIIUN MHOXECTBY J/f ,

SIBJISIETCA 3alIPCIICHHBIM, a 3BHAYCHU IIpeauKara p,
II0JTy4a€MbIC U1 3TOIro Ha6opa, HE CJICAyCT NIPUHUMATb

BO BHUMaHue. Bmecte ¢ Tem, Bce HA0OpHI ( X1,X2,...,X5 ),

MIpUHaIJIeXale MHOXECTBY M , ypaBHeHue (2.7)
JOIMYCTUT, TaK KaK MPU MOACTAHOBKE JII0OOT0 TAKOTO
Habopa BATO ypaBHEHUE OHO OOPAIAETCs B TOXKIECTBO
Buaa 1=1.

3aMeTHM, 4TO MpeaIuKaT )f* B3aUMHO-OMHO3HAYHO

CBSI3aH C MHOXECTBOM M . DTa CBA3b MOXET OBITH
BBIpaXKeHa CIIeAYIOIIIM O0pa3oM:

1, ecmt (x1,x2,...,X,)eM
M*(xl,x2,...,xn)— ’ ( L geeesy n) 5

B 0, ecm (x1,x2,...,x,)EM. 2.7)

B cBs13u ¢ 3TMIM BO3HUKAET BOIIPOC, HE IPOIIIE JIX OBLIO
OBl ONPENENTUTH OHSTUE MOJEITN B BUZIE TTAphI <M P > ,

a He Iaphl <M ,P>. MBI cyuTaeM Takoi Ccrocod

OIIPECACIICHUA ITOHATUA MOACIN ITPUHIUITNAJIBHO HE-
IIPUEMIIEMBIM, XOTA KaK YUCTO HpaKTI/ILICCKI/Iﬁ IIpueM
3agaHuAa MOACIN OH HE BbI3bIBACT B03pa}KCHHfI.

He10 BTOM, 4TO pOJTb IPEIUKATOB P M Jf* pa3INyHa.

Ipenukar P wCHonb3yeTcs IO CBOEMY IPSIMOMY
Ha3HAYEHUIO: OH OITICHIBACT IOBEIEHNE NCITHITYEeMO-
ro. be3 Hero mpocTo Henb3sa oboiTCk. IIpeaukat xe

M* , B3ITHIN caM Mo cebe, B MOIEI HaM He HyXKeH.
OH BBITIOJTHSET BCITOMOTATEIBHYIO POJb, 00pa3ys
JIEBYIO YacTh ypaBHeHU (2.7), 3a1a1011Er0 MHOXECTBO

M - MHOXecTBO A/ MOXXHO ObLIO OBbI IpU XeJTaHUU
3a1aTh 1 0e3 MpUBJIeUeHUs penuKaTa M ™ , HarpuMmep

HEIOoCPeACTBEHHO MepeUYUCIsis BCe coAepKalluecs B
HeM Habophl uaei. M 3Toro 66110 OBI BIIOJHE JOCTA-

TOYHO JUISI OTIpEASICHUSI MOJEIN <M ,P> . Eciiu 6 MBI

3a7aJI1 MOJIENIb B BUIE APl <M *,P> , TO IIPULLIIOCH
ObI COMPOBOXIATH TAKOE ONPEACIEHUE CIELIUATbHBIM
KOMMEHTapueM 00 yKa3aHHOM BBIIIIE CIIeL(UIeCKOi
posi ipeaukara M * . [Tpuiiioch 661 0cOO0 OTMETHUTD,
YTO Ha CAMOM JIeJIe HaC MHTepecyeT He HEMOCPENCTBEH-
HO TIpeIUKAT A/ * , a IUIIb 3a1aBaeéMOe UM MHOXKECTBO
M -

PaccmoTpuM ipuMep 3amcy MOIE TN Ha SI3bIKe YHU -
BepcabHOM aireOpbl KOHEYHbIX ITpeaukaToB. [1ycTh
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TpedyeTcs (hopMaIbHO 3aIIMCcaTh MOJEIb <M ,D> , TIe

D(x1,x2) — TpeAuKaT paBeHCTBA UIEH x; U xo,

3HAYCHUA KOTOPOI'O OKCIMIEPUMEHTAJIBHO OIIPEACIICHDBI
Ha CJIEAYIOLIEM MHOXECTBE I1ap UAEH:

M={(a1,a1), (a1,a2), (a1,a3), (a2,a1), (a2,a2),

(az,ay), (az,a3)}. (a)

3HavyeHus npeaukara D(x|,x,) NPUBEICHBI B TN -
1e.

X1 a a a a a as as

X ap a as a a a as
D 1 0 0 0 1 0 1

[Mpenukar M™(x,x;), 3a0A0IINIA MHOXECTBO )/ ,
3aImchiBaeM B hopme:

M*(x1,x) =x4x% v x4 x%2 v x4xB v
> 172 172 172

0
v xR xNM s x®2x%  x2xB ©)
1 2 1 2 1 2
MHOXECTBO }/ OIpPENeIUTCS YPABHEHUEM
*
M™(x1,x2)=1. (B)

[Mpenukar D(x;,x;) 3anuceiBaeM B Buae (GopMymsl
D(x; ,xz)zxi’1 x‘;1 vxi’zx’;z vxf3 x;“ .

[IpuBeaeHHbIN TPUMED, HECMOTPSI Ha CBOIO ITPOCTOTY,
MOPOKIAET BOIIPOCHI, TpeOytolue pa3bsicHeHus. [1o-
yeMy B IMpUMeEpPe He YKa3aHbl YHUBEPCYM OYKB A U
VHUBEPCYM TIEpEMEHHBIX B, KaK TOTr0, Ka3aJioch OFI,

Tpe6yeT OIIPCACJICHUC IMTOHATUA Moaeau? OTBeT Ha 3TOT
BOITPOC COCTOUT B TOM, UTO B OIIPCACICHUN ITOHATUA

MOJEJIM MHOXECTBA A U B JIUIIb YIIOMUHAIOTCS, a HE
BBOOsATCS akTmyecku. Korma MBI MOUIIEM, 4TO
A={a,as,..,a,} n B={x, x2,..,x,}, TO TeM ca-
MBIM ITOCTYJINPYEM TOJIBKO CYILIECTBOBaHME KOHEUHBIX
MHOXECTBA U B, a BOBCEe He MepevyuciisieM Bce UX

OJICMCHTHI. Hpez[nonaraeTca, 4YTO MHOXECTBA A 1 B

HACTOJIBLKO OOIIMPHBI U HEOTIPeeIeHHBI, YTO B HUX
conepkaTcs Bce Hy>KHBIE HaM OYKBHI 1 TIepeMEHHEIE.
[MosTOMYy ITpH IPaKTUYECKOM 3aTaHUM KOHKPETHBIX

MojeJieii MHOXEeCTBA A M B OCTaroTcs Kak OBbI 3a

KagpoM, OHM IIPUCYTCTBYIOT JIMIIb IMMOTCHIIMAJIBLHO.
HMmenHO 6)'[3.1"0,[[3]39[ X CyII€CTBOBAHUIO Mbl MOXKEM

BBECTU B HAIlleM IpuMepe OYyKBbl @1,d2,d3 €A u

nepeMeHHble X1,%2 € B yonepuposars umu. Ecitit 61
B OIpeAeJIeHN Y ITOHATUS MOTU(UIIPOBAHHON MOIEITH

He ObLTU YIIOMSIHYTBI MHOXECTBA A U B, TO MBI HE
rMeJid Obl IIpaBa MoJIb30BaThCs CUMBOJIAMU d1,d2,d3
n x1,x2.

Btopoii Borrpoc: moyeMy MBI 3aITMCchIBaeM ITPeanKar J)

B Bune D(xj,x;), YKa3blBasi MPU 3TOM TOJBKO IIBE
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NEPpEMCHHBIC X1,X2, 4 HE€ BCC TC IICPECMCHHBLIC

X1,X2,...,X, , KOTOPBIE COAEpXKATCS B yHUBEpPCYMe B ?
Ha 510 MOXHO OTBETUTH, YTO 3amuchb D(x;,x,) B

OTJIMYME OT 3anucu D={x|,x3,...,X,} HE IOJHas, a

cokpatieHHast. DopMUpys COKPAILIEHHYIO 3aTHCh, MBI
PYKOBOICTBYEMCS CJIe IyIOIIM ITPaBUJIOM: B Heil He-
CYILIIeCTBEHHEIE TIepeMeHHbIE MOXHO He YKa3bIBaTh.
HecyiuecTBeHHBIMY OyIeM CUMTATh T€ U3 [IEPEMEHHbBIX

X1,X2,...,X , OT 3HAUEHWI KOTOPBIX 3HAUCHUE TTPEIN -

kara D={x{,x3,...,x, } He3aBUCUT. OIHAKO BCE CyLlIe-
CTBEHHBIE MEPEMEHHBIE JOJKHBI OBITh BHIITMCAHBI.

MoxHO ckaszaTb, 4TO BbIpaxeHue D(xj,x;) €cTb
cTeHorpaduyecKas 3aIKCh ITOJTHOTO TTPEICTaBICHUS

D={x1,x7,...,x,} npenukara . Mnl oOpalaemcs K

TaKo# cTeHorpadnIecKoil 3aICH He TOJBKO M3-3a
CTpeMJIEHUsI K KPAaTKOCTH, HO, TJIaBHBIM 00pa3oM, B
CUJTy HEOOXOIMMOCTH, BBUAY HEBO3MOXKHOCTH TIepe-

YUCJIUTb BCE TEPEMEHHBIE Xi,X7,...,X,. B Hallem
MprMepe 3HAYCHUS TIpearKara J) BCerma OqHO3HATHO

OIpeNeITIOTCS 3HAYSHUSIMU TIEPEMEHHBIX X1 ,X) , ITO-

3TOMY BCE OCTaJIbHBIE IIEpeMEHHBIC YHUBEPCYMa B B
JTAHHOM CJTy4Jae SIBIISTIOTCS] HECYIIIECTBEHHBIMU.

Mpbl oOpanjaemcsi K COKPalIEHHOM 3alMCU U B TOM
ciayJae, KOrja MpeacTaBisieM MHOXECTBO )/ B BUIE
BbIpaxkeHus (a). CTporo roBops, B KaXXIoM Habope
OyKB, MpUHAIJIEeXaIleM MHOXECTBY Jf , COHEPXKUTCS
mon KoMIoHeHTOB. MakTuuecku Xe B Habopax,
(urypupylolmmnx B MHOXECTBE, YKa3aHHOM CIIpaBa B
paBeHCTBe (a), 3alMcaHbl TOJIBKO IO JIBe OYKBBI, a
WMEHHO — Te OYKBBI, KOTOPBIE SIBJISTIOTCSI 3HAUSHUSIMU
CYLIECTBEHHBIX IEPEMEHHBIX x] U X, . ECA OBbI MBI
3a1aJICh 1IeJIbIO BHITIMCATh B HA0Opax OYKB, COCTaB-
JITIOLIMX MHOXECTBO )/ , BCe 3HAUEHUSI XOTsI Obl OTHOM
U3 HECYIIECTBEHHBIX ITIEPEMEHHBIX, TO HE CMOTJIA ObI
3TOTO0 CAEIATh BBUAY TOIO, YTO YMCJIO HAOOPOB OYKB
B 3aIIMCH MHOXECTBA }f CTajio ObI HEOINpeaeIeHHO
0oJbIIMM. TaK YTO MPUXOAUTCS MOJIb30BaThCS COKpa-
LLIEHHOM 3aIMChI0 MHOXKECTBA )/ . MHOXECTBO )/ ,Ha
CaMoM JieJie, COCTOUT U3 BCEX TeX 71 ~-KOMITOHEHTHBIX
HabOpPOB OYKB YHHUBEPCYMaA A , Y KOTOPBIX HAa MecTax

X1 ¥ X2 CTOSIT 3HAYEHUSI, yKa3aHHBIE B COKpaIlEcHHOI
3alMCU MHOXKECTBA )f .

AHaIMTUYECKYIO 3aI1Ch (0) MHOXECTBA )|/ MbI I1OJIy-
yaeM MyTeM Mepexoaa OT OMHApPHOIO OTHOIICHMUSI,
CTOSIIIIETO B TPaBOii YaCTH paBeHCTBA (a), K COOTBET-
cTByIOLLEH eMy hopmyiie [4, c. 97]. B BeipaxkeHuu (0)
dburypupylor Bcero ABe MEpPEMEHHbIE —x; U xj.
Kazanochs 0561, OTCIOa ClTeIyeT, YTO OHO 3aAaeT OMHap-

HbI ipeauKar. Takoe 3aKIoueHue, OTHAKO, HEBEPHO.
B BoIpaxkeHun (0) cieBa OT 3HaKa paBeHCTBA CTOUT

CUMBON M *(x1,X> ), KOTOPBII NpeACTaBIAgeT co00ii
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COKpAILEHHYIO 3aITCh NpeauKata M ™ (xi,X2,...,X,) »

3afaoiero MHoxectBo A . @opmyna, crosias B
BbIpaXeHUU (0) cripaBa OT 3HaKa paBeHCTBA, HA CAaMOM
JieJie 3a1aeT He MHOKECTBO nap OyKB, GUTypUpYIOlIee
B(a), a MHOXECTBO BCEX # ~KOMITOHEHTHBIX HA0OPOB,

BXOISIIMX B cocTaB obnact M . Eciiu 6bI MbI CMOTIN
npaktyecku nepeiitn K CAH® mpenukara (6), To
TOJTYYMJIM ObI TN 3BbIOHKIINIO KOHCTUTYSHT € IMHULIBI,
Kax1asi 13 KOTOPIX ITPEACTaBIIIeT COOO0M MpOon3BeIe-

HUeE y3HaBaHWI1 OYKB BCeX IMTEPEMEHHBIX X,X7,..., X, -

Takum obOpasoM, ypaBHeHME (B), HECMOTpPSI Ha BCe
COKpAIlleHUsI, TPUHSTHIE HAMH B IIPOIIECCEe eTo MOJTy-

YyeHusl, 3aJaeT “HacTosee” MHOXECTBO M ,T.e. n-
apHoe, a He OMHAPHOE OTHOILIEHMUE.

Bce ckazanHOe O TIpeACTaBIeHWM Tpeankata M ™
OTHOCUTCS Takxke K (popMyJIbHOI 3amucu (T) mpeau-

kata p. Ha camom nene npemukar D(x;,x;) — He

OMHapPHBIN, a 7 -apHbIii, Bce IepeMeHHble aidaBrTa B ,

KpoMe X1 U X2, B HEM HECYILECTBECHHBIC. B Hamrem
IPUMEPEC CYIICCTBEHHBIC MIECPEMEHHLIC Yy IIPEAMKATOB

P ¥ M™ oKa3aich OOHU U Te XXe. Takoe COBITafieHue,
OIHAKO, He SIBISIETCS 00s13aTe/IbHBIM. 3aMEeTUM, YTO
MpU XeJJaHUU B GOPMYIbHbIE MPeACTABICHUS TIPEay -

KaToB P W M ™ MOXHO BBECTH JIFOOBIE 13 Hecyllle-
CTBEHHBIX ITepeMeHHbIX. Hamprmep, MOXXHO BBECTH

MIEPEMEHHYIO x3 , IOMUCHIBas B hopMyJie, CTOSIILE i
CITpaBa OT 3HAaKa paBeHCTBA B BEIpaXXeHUH (T), TU3b-

IOHKTUBHBIN YJIeH xé’lxg’z , PAaBHBII HYJIIO.
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