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N3ydyenme Mo/IeJIbHBIX PACCTOAHUI HA JIOTUYECKUX BHICKA3BIBAHUSIX C
y4eTOM 3KCIIEPTHBIX MHTEePHpeTaluii 11 (popMyJI MHOTO3HAYHBIX
Joruk JIyKaceBu4ya m aBTOMATHUYeCKOIl KJjlacTepu3aliuu B 6a3ax
3HaHMii. 1

B craTbe ucciemoBanbl MOAEIbHBIE PACCTOSHUS HA JIOTHIECKUX BBICKA3BIBAHUIX C YIETOM SKCIIEPTHBIX WH-
Tepuperanuii 1yt GOPMyS MHOTO3HAYHBIX JIOTUK JIykaceBuda. PesysnpraTrom paboTsl sBjsieTcs Teopema 1
0 METPUKE C YIEeTOM yIOPsIOYEHUS SJIEMEHTAPHBIX BBICKA3bIBAHUM KaXKIbIM 3KciiepToM. IIpuBenens! mpu-
MepBI C TOJICIETOM PACCTOSTHUI MKy (DOPMYJIaMU, CBUIETETHLCTBYIOIIUE O HOBIU3HE METPUKU.

Karouesvie crosa: MOZeJIbHBbIE PACCTOAHUSA, JIOTUIECKNE BbICKa3bIBaHUA, JIOTUKA HyKaCGBI/I‘{a, Oa3a 3HAHUIA.

Beedenue

Dunocodckas JOKTPUHA, YTBEPXKIAIONIAS, YTO U3 OJHUX 3AKOHOB JIOTMKH CJIEJIYET, YTO BCE B MHUDE
PEJIONIPEJIETIEHO W TI09TOMY YeJIOBEK He MMeeT CBOOOJIbI BOJIM, IIOJIYYH/Ia Ha3BaHHE JOKTPUHBI JIOTU-
yeckoro daranuzMa. ApryMeHT Jorudeckoro dparajn3Ma ¢ MeJIbI0 ero OlPOBEPXKEHUsI BIIEPBbIE ObLI
u3obperen Apucroresiem (IV B. 70 H.3.) B ero 3namenuToit 9-if riiaBe Tpakrara «O6 HCTOJTKOBAHUN»
[Apucrorens, 1978|.

CaM apryMeHT MOXKHO IPEJCTABUTL B CJEIyIONEeM BUje. IIpeammonoknM, ceiitac MCTMHHO, HTO
3aBTpa OyjIeT MOPCKOe cpaxkeHue. VI3 3Toro cjelyer, 4ro He MOXKeT ObITh, YTOOBI 3aBTpa He OBLIO MOD-
ckoro cpazkenust. CiieoBaTeIbHO, HEOOXOIUMO, YTO 3aBTPA MOPCKOE CparkeHne Mpou3oier (IpUHIUII
HeobxoaumocTn ). [1o06HO sTOMY, €eciiu ceifaac JIOXKHO, 9TO 3aBTpa OyIeT MOPCKOe CpaXKeHue, TO Heob-
XOJIMMO, 9TO MOPCKOI'O CparkeHusl 3aBTpa He npousoiaer. Ho caMo BbICKasbIBaHME O TOM, UTO 3aBTPa
IPOU30HIET MOPCKOE CparkeHue, ceiigac jmbo UCTUHHO, JubO JIOKHO (JIOMMYIeCKUil IPUHIAI IBY3HAY-
Hocrn). Cie/oBaTe/IbHO, WM HEOOXOJAUMO, UTO MOPCKOI'O CPakeHUs 3aBTPa [IPOU30HIET, Ul HEOOX0-
JIIMO, 9TO MOPCKOE CpazKeHme 3aBTpa He npousoiiger. OGOOIUE 3TOT apryMeHT, IOJydaeM, 9TO BCE
[IPOUCXOJIUT 110 HEOOXOJAUMOCTH M HET HU CJIyYaiflHbIX COOBITHH, HU CBOOOBI BOJIN.

Jlormueckast CTpyKTypa JaHHOTO apryMeHTa:

«p» — BBICKa3bIBAHUE O OyJLylIeM CJIydYaifHOM COOBITUM;
«p» — BBICKa3bIBaHUE, IIPOTUBOPEYAIIEE P, U YATAETCA KAK <«He-P»;
T(p) — «uctunno, uro p»; F(p) — «ioxkHO, uT0 p»; N(p) — «HEOOXOAUMO, UTO P>.
Torma nmeem:
(1) T(p) — N(p) — upuHIUI HEOOXOMMOCTH;
(2) F(p) — N(~ p) — 10 XKe camoe;
(3) T'(p) V F(p) — npuHIun JABy3HaAYHOCTH,;
(4) N(p)VN(~ p) —u3 (1)—(3) no npasuiy kiaaccudeckoii soruku: us A — C, B — Du AVB = CVD.

Ha ocnosanuu sToro dparajmsMa u BOZHUKJIA UJIEs BBEJACHUA APYTUX NCTUHHOCTHBIX 3HAYEHUI KPo-
me 1 u 0. JIykaceBud ObLI OJJHUM U3 NEPBBIX , KTO MIPEJJIOXKUII BBECTH TPETHE UCTUHHOCTHOE 3HAUEHHUE,
HHTEPIPETUPYd €ro Kak «be3paziamano». B cBoeil crarbe «O merepMuHH3ME» OH HaET PUIOCOPCKOE
000CHOBaHME BBEJICHNUS B JIOTUKY TPEThEro MCTUHHOCTHOIO 3HaveHus. B meit Jlykacesud nuimer, 9To
CymecTBYIOT Oy rynme (hbakThl, /I KOTOPBIX €Ile HET COOTBETCTBYIOMMX (haKTOB B HACTOSIIEM, T.€. HET
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A A . BukenTnes

HUYEro, 9TO ¢ HEOOXOINMOCTBIO 3aCTaBUIO ObI HAC NMPUHATH BBICKA3bIBAHHE O TaKOM OyayiieM ¢ak-
Te KaK uctuaaoe. C Ipyroit CTOPOHBI, MBI HE MOXKEM yTBEPXKIATh, UTO TAKOE BBICKA3BIBAHUE JIOYKHO,
€CJIN B HACTOSIEE BPeMsl He CYIIeCTBYeT (haKTa, SBJILAIONIErOCd MPUYMHON TOro, UTO Oymymuit dpakT
He nponsoiiger. Takne BbicKa3biBanus JIykKaceBrud Ha3bIBaeT «O0e3pa3IuIHBIMUY U J€/1aeT BasKHOE 3a-
KJIIOYEHUE, YTO aJIbTepHATHBA, COCTABJIEHHAs U3 ABYX HOJ00HBIX BBICKA3BIBAHUI, HAIIpUMED, «fH O6ymer
3aBTpa B IMOJIJEHD JIoMa, u00 fHa 3aBTpa He OyIeT B MOJJACHD JIOMay, JTOJXKHA OBITH NCTUHHA, COTJIACHO
3aKOHY MCKJIIOYEHNS TPeThero. JIyKaceBrud yTBEpKIaJ, YTO apUCTOTEIEBCKOE pellleHne IPo0JIeMBbl, T10-
BUIUMOMY, COCTOUT B TOM, UTO a/JIbTEPHATUBA, «3aBTPa IPOU30HIET MOPCKOE CPayKeHUe, UIu 3aBTPa He
MIPOU30IIET MOPCKOI'O CPAYKEHUsT» Y2Ke CEroHsl HCTUHHA, HO HU BBHICKA3bIBAHHE «3aBTpa OylIeT MOPCKOe
CpaXkeHHe», HU BBICKA3bIBAHUE «3aBTPa HE OYIeT MOPCKOI'O CPaXKEHUs» He SBJIAIOTCS HU UCTUHHBIMU,
HU JIOXKHBIME, KaK OTHOCSIIIEC K OjmKaiiiemy OyayineMy. IIpeaio:kKuB TaKyio HHTepIpeTanuo Apu-
croresisi, JlykaceBud, OJHAKO, 3aKJOYAET, UTO JOBOJbI APUCTOTE/IsI MMOJPHIBAIOT HE CTOJBKO 3aKOH
HUCKJIIOYEHNST TPETHET0, CKOJIBKO OIUH U3 IVIyOOJIalInX IMPUHITAIIOB BCell HAIeil JIOTUKU, KOTOPBIH UM
JKe BIIEPBbIe M YCTAHOBJIEH, & MMEHHO, YTO KaKJI0€ BbICKA3bIBAHME JIMOO UCTUHHO, JinbO JIOKHO (3a-
KOH 6uBajieHTHOCTH). JI7IsT IPOCTOTHI U MOTPY?KEHHsT B JIETAJN Jlajiee PACCMOTPHUM 3-3HAYHYIO JIOTHKY
JlykaceBuya.

Tpexsnawnaa aozuka Jlyxacesuya

JIykaceBUY cTpOMJI CBOO JIOTUKY 110 aHajorun ¢ Co, ¢ COXpaHEeHHEeM CBOMCTB HEPOTUBOPEINBOCTH,
MOJTHOTHL U pa3penumoctu. Ly sBisiercs pacimpennem Co, HECMOTPsI HA HEBEPHOCTD MTPOXOXKJICHUE B
IIepBOil OCHOBHBIX 3aKOHOB KJIACCUYECKON JIOTUKM: 3aKOHA MCKJIOYEHHOI'O TPETHETO M 3aKOHA HEIPO-
TuBopeund. Jms mocTtpoenns Jsormkn JIykaceBmda HaM HAJIO JOOIPEIENTbh HEKOTOPHIE JIOTHYIECKUe
CBS3KU (3aMETHM, 4TO MbI OCTABJISEM KJIACCHYECKUH CMBIC UMILIUKAIMA — U OTPUIAHUSI

~)(1—=1/2)=(1/2—0)=1/2;
0—-1/2)=(1/2>1/2)=(1/2 = 1) =1;

~1/2=1/2.
HOCpe,ZLCTBOlVI HNCXOAHBIX CBA30K OHpe,ZLe.HHIOTCH rZprFI/Ie JIOTN4YECKHNE CBA3KMN:
pVag=({p—q) —q,

pPAg=~ (~pV~q),
p=q={P—=q9 N(q—Dp).

SanumeM T&6HHHBI NCTUHHOCTH:

p |~p| [= 1 1/2 0 AT 1/2 0
1] 0 1 |1 12 0 1 | 1 1/2 0
12 01/2) [1/201 1 1/2| [1/2|1/2 1/2 0
0| 1 o1 1 1 00 0 0
vV [T 12 0 =11 1/2 0
1|1 1 1 1 [ 1 1/2 0
1211 1/2 1/2| |1/2]1/2 1 1/2
0|1 1/2 0 0|0 1/2 1
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Nzy4enune MozebHBIX PACCTOSHUM ...

Onenka wMHO)KecTBa GopMmya For B TpexsHadHoil Jiormke JlykaceBuda ecTb (DyHKIMSI
v : For — {0,1/2,1}, «coBmecTHasi» ¢ mpuBeJeHHBbIME Bbimie Tabimmamu. Popmyna A HasbBaeTcs
maemonozuedi, eciii pu JFOOOI OIEHKE ¥V MPUHUMAET guidesernoe 3navenue 1. MHOXKeCTBO JaHHBIX
TABTOJIOTHIT HA3BIBAETCS TPEX3HAUHON (MaTpmdHOi) sorukoil JlykaceBmda m 0003HAYAETCS MOCPEI-
crBoM L.

IlepBasg akcmomarm3arnmss MHOXKecTBa TaBrojornit L3 mnpuHamiexxkutr ydenuky JlykaceBmua
M.Baiic6epry [Wajsberg, 1931]:

L.ip—=q) = (g—=r)—(p—r1));

2.p— (¢ —p)

3. (~p—=~q) = (¢ p);

4. ((p »~p) = p) = p

ITpaBuia BbIBO/IA TaKMe Ke, KaK JJIA KJIACCHIECKON JIOTUKU:

R1. Modus ponets.

R2. IToncranoBka.

Axkcuomarusarnust Baiicoepra osnadaer, uyro mist L, kak u gjst Cy, UMeeT MeCcTo

Teopema adexsammocmu. s Beskoil popmynst A cupasenymso A - A B Lg Torma u Toabko Torna,
korya = A B L.

Takum obpazom, ucauciaenne Ly HEMPOTUBOPEYNBO U JEIyKTHUBHO IIOJIHO.
Hnumepnpemanyuu mpexanaunoti so2uxu Jlykacesuwa s

C dopMabHOIl TOYKHU 3pEHUsT TpeX3HATHAs JIOTHKA JIyKaceBUIa BHITJISIIAT Oe3yIPEedHO: TTOKa3aHa
€€ HeIIPOTUBOPEUYUBOCTL, T.€. B L3 Hemokaszyema Hekoropas (opmyiia A BMeCTe CO CBOMM OTPULIAHIEM
A, nokasaHa JeJAyKTUBHasl MMOJHOTa L3, W, KaK W KJacCuvIecKasl JIOTHKa, Lg sIBIsIeTCsS pa3peninMoii.
Ho mockoibky mocrpoenme Lz, T.e. BBeJeHHE B JIOTUKY TPETHETO UCTHHHOCTHOTO 3HAYEHUsI, UMEJIO
cyTy00 cojieprKaTesibHbIe MIPEJIIIOCBIIKY, 8 IMEHHO UJIEI0 OTPA3UTD B JIOTUIECKON (hopMe UHIeTePMUHM-
CTHYECKUIl CTATYC BBICKA3BIBAHUI O OyAyIINX CJIyIailHBIX COOBITHSIX W TAKHUM OOpa30M OIPOBEPIHYTH
daranuTuyeckuii apryMenT ApHCTOTENs, TO BCTAeT BOIPOC: HACKOJBLKO (bopMajbHble cBoiicTBa Lg
OKa3aJINCh aJeKBATHBIMU JjIs BBIPAyKEHWsT 3TOW wuaen. YUTOOBI 9TO MOHATH, HAA0 YSICHUTD
CMBICJI MCTUHHOCTHBIX 3Hauenuil L3, a rraBuoe cmbica 1/2. IlepBbIM 3THUM  BOIIPOCOM  3aJIaJICsT
A.H.IIpaitop [Prior, 1953]. ITo ero muenuto, Apucrorens B 9-oif riaBe rpakrara «O6 MCTOIKOBAHUI»
[IBITAETCS IIPEOI0JIETh UCTUHHYIO TPYIHOCTH — BO3MOYKHOCTD MCIIOJIHL30BATH BHICKA3BIBAHMIS BO BHEBPE-
MEHHOM CMBICJIE JIJIsT ONMMCAHUsT COOBITUII THIIA «3aBTPAITHEr0 MOPCKOTrO cpaskeHusi». IIpaitop memaer
BBIBOJI, YTO ApPHCTOTEb TOBOPUT O HEKOTOPBIX BBICKA3LIBAHUAX O OyIyIIeM Kak He SIBJISTIOIIUXCS HH
NCTUHHBIMHA, HU JIO2KHBIMHU, IIOCKOJIbKY €Ille HET OIIPEICJIEHHOI'O (baKTa, C KOTOPBIM 9TU BBICKa3bIBaHUA
MOKHO COOTHECTH; OJHAKO KaK yTBEPXKIEHNE, TaK U OTPUIIAHIE 10 I0DHBIX BHICKA3bIBAHUI ITOTEHITHAb-
HO UCTUHHO WJIX IMTOTEHIUAJIBHO JIO?KHO, HO HE aKTyaJIbHO UCTUHHO UJIX JIO2KHO. KOF,Z[& 2Ke 9Ta IIOTEeHII -
AJILHOCTB UCYE3aeT CO BpEMEHEM, TOIa 3HaUYeHHe «1» IPUIICHIBACTCS BBICKA3BIBAHUSAM OIPEIEIEHHO
UCTUHHBIM, T.€. IIPU OIMUCAHUU OYIyIIUX COOLITUI KaK MPEIOIPE/IC/IEHHBIX U COOBITUM, KOTOPHIE yKe
CTaJIi HACTOSIIUMI WA IPOILILIMU. TaKrne BbICKA3bIBAHUS U SIBJISIOTCS «HEOOXOMMMBIMEY. TakuM 00-
pPa30oM, yTBEPXKJIEHIE BBICKA3BIBAHUN O COCTOSIHUU 1€/ B HACTOSIIIIEM U IMPOIIJIOM W yTBEPKIEHUE UX
«HEOOXOIMMOCTHU» SIBJIAIOTCS dKBUBajieHTHbIMU B Lj3. Kazamoch Obl, Bce TPYAHOCTH ITPEOIOJIEHBI, HO
Apucrorenb yrBepKIaJ, 9TO aJbTepHATHBA PV P B JIOOOM CiIydae fABJsieTCs Beerga uctunnoi. OpHa-
Ko B L3 9T0 He BepHO, T.e. JU3BIOHKIMS B IIPEJIIoaraeMoil Tpex3HadHoi jgoruke Apucroress He ObLia
6561 BCTHHHOCTHO-DYHKIMOHAIBHON [Prior, 1953].
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A A . BukenTnes

Tesuc Cywxo

B 1975 r. P.Cymko nocrpows GUBAJIEHTHYIO CEMaHTHKY I TPeX3HA4YHOH Jiorumku JlykaceBmda
L3 u BHEC cyMATHIY B yMBI MHOTO3HAYHUKOB, yTBEPXKIAs, UTO KaK/as MPOMO3UITNOHAJIbHAS JIOTUKA
ABJIACTCS JIBY3HAYHOM.

[Tycrs For obosnadaer MHOXKECTBO (DOPMYJI IIPOIIO3UIIHOHAIBHOIO f3biKa L, a {0, 1} — MHOXKecTBO
ncTuHHBIX 3Hadenuii. Torma LV'g ectb MHOXKecTBO Beex dyukuwmii ¢ : For — {0,1} rakux, uro mis
Jo0bIX v, B € For cupaBe yiuBbI CJIEYIONIAE YTBEPXKIEHUS:

1) t(a) = 0 wim t(~ ) = 0;

2) t(w — B) = 1 Bcerma, xkorma t(f5) = 1;

2) ecin t(a) =1 u t(B) =0, To t(a — B) = 0;

3) eciu t(a) = t(B) m t(~ ) =t(~ ), 10 t(ax = B) = 1;

4) ecin t(a) = () =0 m t(~ a) # t(~ B), 10 t(ax — ) = t(~ a);
5) ecim t(~ a) = 0, 10 t(~~ ) = t(a);

6) ecm t(a) =1 m t(B) =0, 0 t(~ (v — ) = t(~ B)

7) ecin t(a) = t(~ ) =t(B) nt(~ 5) =1, 1o t(~ (a« — B)) = 0.

B mTore MBI mosrydmim aieKBATHYIO CEMaHTHUKY JJjis Tpex3HadHou Jiormku Jlykacesuua Ls. Ilpwm
TAKOM II0JIXOJIe SJIEMEHTHI Tpex3HauHoii marpuibl Jlykacesnua 1,1/2 u 0 He paccMaTpuBAIOTCS Kak
JIoTmdecKre 3HadeHus ; oHu npejcraior, mo Cymko, kak ajrebpanydeckue 3uadenus. [lo Cymiko, joru-
YeCKOI OIIEHKOU SIBJISIIOTCs OMBAJICHTHBIE OIEHKHU, PACCMOTPEHHBIE KaK XapPAKTEPUCTUUIECKUE OIEHKHU
MHOKeCTBa POPMY.I.

Tesuc Cymko BbI3Bas onpejesennyto kpurtuky. Hamnpumep, I"Mauunuosckuii [Malinowski, 1994]
CKOHCTPYHUPOBAJ TPEX3HAUHYIO KBA3UMATPUIHYIO JIOTHKY, MJisT KOTOPOit MeTox CyIKo He MOYXKeT ObITh

npumenet. OBCy K ICHUIO AUIEMMBI JIBY3HATHOCTH U MHOIO3HAYHOCTH HOCBSIIECHA 3HAINTE/IbHAS aCTh
paborsl [Beziau, 1997].

Memod Cxomma

H.Ckorr [Scott, 1973; 1974|, 3ameHsisi HCTUHHOCTHBIE 3HAYEHMsI OIEHKAMH, [TBITAETCsI IPHUIATH O0JIee
O‘{eBI/IﬂHyIO XapaKTepI/ICTI/IKy KOHEYHBIM MHOI'OZHAYHBIM KOHCprKHI/IHM. OI_[eHKI/I ABJIAIOTCA ,ZLByX3Ha,LI—
HBIME (DYHKIMAMI U 33JIaI0T PacCIpee/ieHne MHOYKECTBA BBICKA3BIBAHWI JAHHOIO sI3BIKA 10 THUIIAM,
COOTBeTCTByIOH.[HM NCXOAHBLIM JIOTUYECKHM 3Ha4YCHUAM. HyCTb FO’)" — MHOZKECTBO (bOpl\/Iy.H JaHHOI'O
IpoNo3uIuoHaIbHOro si3bika L u V' = {vg, 11, ...,vp—1}(n > 1) — KOHEUHOE MHOXKECTBO OICHOK; JJIe-
MEHTBI MHOXKeCTBa V' SIBJISIIOTCS IPOM3BOJIbHBIME byHKImsMu v;; For — {t, f} c ¢, obosnauaromnmm
uctuny, u f — y10Kb. [lom TumoM BbICKA3BIBAHUIN s3bIKa L OTHOCUTEIHHO V MBI TOHUMAEM ITPOU3BOIb-
HOE MHOXKECTBO Z3 BUJA

Zg ={a € For:vi(a) =v(p),i € {0,1,....,n —1}}.

Ucrob3yst n-sjeMeHTHOe MHOXKECTBO OIEHOK, MOXKHO BBeCTH MaKcuMaJjbHO 2" Tunos. Hampumep,
PACCMOTPHM JIByX3JIEMEHTHOE MHOYKECTBO OICHOK {wq, w1} ompejiesisier deTbipe tuna: Zi, Za, 43, Z4.
HaxnaapiBast orpaHUYIeHsT Ha, OIEHKHU, MbI COKPAIaeM YUCI0 TUIIOB. TOJBKO ITO PACCMOTPEHHOE MHO-
JKECTBO OIIEHOK Oy/IeT oIpe/IesiaTh (camoe 6obioe) Tpu tuna: 21, Za, Z4, KOTa Mbl HOTpebyeM, 9To0bI
wo(a) < wi(a)Va € For; asa tuna: Zsy, Z3, ecau wo(a) # wi(a)Va € For, u Z1, Zy, 1pu ycJIOBUU, ITO
Wy = W1q.

wo | W1
Zy| f | F
Zo | £ | T
Z3 |t F
Zy |t T
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Nzy4enune MozebHBIX PACCTOSHUM ...

Takue THIIBI ABJISIIOTCS aHAJIOraMu Jiorndeckux 3Hadenuil. [I.CKOTT roBOpuUT 0 HUX KaK O <«HHJIEK-
cax».

Ucnonb3ys sror merox, .CKOTT MOIy4YuI onucanue MMIUINKATUBHON CHCTEMBI N-3HAYHOH JIOTUKI
Jlykacesuda ¢ momMomipio (n-1)-31eMEeHTaApHOIO MHOXKECTBA OICHOK:

VL: = {V(], Viy.eny I/n_g},

TAKOro, 9YTO JyIst JiIoObIX 4, € {0,1,....m — 2} u a € For* (For* ucnonb3yercst s 0603HAUCHUS
MHOKeCTBa (HOPMYJT f3bIKa L™, BKIIOUAIONIEro CBSI3KU OTPUIAHUS ¥ MMILTHKAIAN — ):

(mon)vj(a) =t < vi(a) =tni < j

u, 6osiee Toro, vy(a) # f u vy_o(ag) # t 1Jist HEKOTOPBIX (g, g € For*.
Hasnee Mbl BepHeMcsl K Hallleil Tpex3HaIHOM Jioruke u paccMorpuM Metos CKoTTa Jiist Heé:

VLE; = {I/(), Vl}.

Huke npuse/iena tabiiniia, IIOKa3bIBaIOIIasT, 9TO MHOXKeCTBO V' L} onpeersier 3 copra (tuna) Zo, Z1, Z2
BbICKa3bIBAHUIL:

vy | 1
Zo | t |t
Zy| |t
Zy | 1 f

Oyukiys f(Z;) = 2—i ABJIsIeTCs OJTHO3HAYHBIM 00PATHO HAIIPABJICHHBIM OTOOPaXKEHNEM MHOYKECTBa
THUIIOB B yHUBEpPCYM Marpuiibl JIykacesudaa Mg x L. CBSI3KM OTPUIAHUST M UMILIMKAITIE OIIPEJIEJISTIOTCST
cTaHgapTHBIM obpa3om. MHOXkKeCcTBO Beex (opMys sizbika L™, MCTUHHBIX TPU IPOM3BOJILHON OIEHKE
v; € VL), ecTb B TOYHOCTH cOzlepKaHue MaTpHuibl My

E(M3)={a € For* :vj(a) =t,i € {0,1}}.

OnHoBpemenHo orHomenue cieopanns =5C 267" x For* : X =5 a, ecom u Tobko ecomu vi(a) = t
Beerna, korga v;(X) C ¢ mst npoussosbhoro v; € VLS.

J.Crorr mpejgaraer, 9ro0bl paBeHcTBO (opmbl << vi(a) = t >>, aua i € {0,1}, guramocs
KakK «(yTBep:KJeHne) o UCTUHHO B cTeneHu i». CjieoBaTe/IbHO, OH MPEIIIOJIAraeT, YTo YUCIa B Py
<< 0<i<1>> cuMBOIU3UPYIOT CTEIIEHN 3a0JIyKJIeHNs B OTKJIOHeHnn oT uctunbl. Crenenb () — ca-
Masl CUJTbHAs U COOTBETCTBYET «COBEPIIEHHON» NCTUHE WA OTCYTCTBUIO 3a0/1y K IeHUsT: BCE TABTOJIOIMH
joruku JIykaceBuda sIBJISIIOTCSI CXeMaMU yTBEPKJICHUIT, NMEIOINX B KaueCTBe CBOEil CcTereHn 3a6/1y K-
nerus 0. Kpome toro, nmmumkarus JlykaceBnda MOXKeT ObITH YI00HO HCTOJKOBAHA B 9TUX TEPMHUHAX:
IpeanoioKuB ¢ + 5 < 1, Mbl TIOJTy4aeM, 9TO

vi(ao = B) =t u vi(a) =t maer vy (B) =t.

Tax, ucrob3ysi BEICKA3BIBAHUS (¢ — (3, MO2KHO BBIPA3UTh BEJIUUUHY PA3IUUIUS MEXK]Y CTEIEeHSIMU
3a0JIy 2K IeHUs TIOCBLIKY U 3aK/II0UEeHNs, KOTOPas sIBJSIETCS MepOoil 3ab/IyKIeHusT BCell NMILTUKAIIIH.

K Bompocy 06 maTepuperanuun nmiuinkanuu Jlykacesuda «—» .CkorT Bo3Bpalaercs B pabore
[Scott, 1976| B paszuesne «Jloruka 3abiyxK/ieHuii». 3/ech OH JiejaeT HHTEPECHOE 3aMeYaHue O TOM, YTO
MHOTOMECTHOE OTHOIIIEHUE CJIeTOBAHMUST

Ao, A1, An—1 F By, B, Bi—1

UMeeT IIPOCTYIO MHTEPIPETAIUIO B TEPMUHAX CTEIEHU 3a0JIyKIeHU
Beerma, Korga i > Ay, 1 Beex ¢ < n, Toraa ¢ > B, [jis1 HEKOTOPBIX U < M.

3amMernM, UTO JIOTHKa 3a0s1y2Kaeanit CkoTTa ObLIa mompeprayTa kputuke JIx.Cwmaitiom. Hampu-
Mep, YKa3bIBAETCs, 9TO B MOIO0HBIX TEPMUHAX HEJIB3s IPOMHTEPIPETUPOBATDH OIEPAIUIO OTPUIIAHUS.
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@OpMa,/L’bHCl.ﬂ nocmMaHo6Ka 3a0avu

Hano M — KOHEYHOE UHCJIO0 SKCIIEPTOB, U KaXKIbIfl U3 HUX YIOPSTOUIUBAET dJIeMeHTapHbIe BbICKa-
3bIBAHMSA, BXOIAIIME B 0a3y 3HaHUN. 3a/1aIUM YIIOPSA0YEHUsS C TOMOIILI0 (PYHKITHAIM

pi(z): S(X) = (0,1],i =1,..., M.

JL1st TOCTPOEHUS PACCTOSTHIS, YIUTHIBAIOIIEN0 «MHEHHUSI O PACCTOSTHUN» KaXKJIOI0 SKCIepTa, CHada-
JIa, BBEJIEM PACCTOsSIHUE JIjIsI OJIHOIO (PUKCUPOBAHHOIO 3KcIepTa. Jjist mpocToThl 0003HAYEHUsT BPEMEHHO
omycTuM uHIEKC. Paccrosiane mexk iy popmysiamu OyiaeM cTpouThb nmodtanto. Jis Hataaa BBeIEM pac-
CTOSTHIE MEXKY MOJIEJIAMHU ¢ (PUKCHPOBAHHBIM YIOPSIOYEHNEM 3JIEMEHTAPHBIX BbICKa3blBaHuii. Bro-
PBIM 3TaIOM OCTPOUM PACCTOSHUE MEXKy MHOXKeCcTBamMu mojesieit. Jlaee, mo/b3ysich OCTPOEHHBIMU
PACCTOSHUSAMU, BBEIEM PACCTOSTHIE MeXKIy (POpMYy/IaMU UCYUCIEHNST BBICKA3BIBAHUI ¢ YyIETOM PaccTo-
SIHUM JIJIsI KOHEYHOT'O MHOYKECTBA dKCIEPTOB.

Paccmosnus mescdy Popmysamu UCAUNACHUA SBICKA3bIBARHUT (N02UMECKUT BbICKA3AHUT JKCNEPMOS
UAU A02UMECKOT 603l 3HANUT NPUKAGOHOT 00AGCTIU) € NPUBAEHEHUEM MOJEAET U UT CBOUCMS;
HeoOToduMbBLE OnpedeseHus

ITos slormueckuMy BbICKa3bIBAHUsIMU HOHUMaeM hopMyJly ncuucsennst sbickaspisanuii (1IB), omnpe-
JIQJIEHHYTO Ha MHOYKECTBE MCXOJHBIX MPOCTEHIINX JIOMMIECKIX BBICKA3BIBAHWIN, HA3BIBAEMBIX JIEMEH-
TapHBIMU (POPMYyTIaMHU.

IIycts ¥ — 6aza snamnnii, cocrositas u3 ¢popmyr VUB.

Onpedeaenue 1. MuoxkectBo S(p) 971€MEHTAPHBIX BBICKA3bIBAHUIA, UCIIOJIB3YEMbIX IIPU HAIUCAHUY
dopmyiast UB ¢, HazoBem HOCHTEIEM (DOPMYJIBI .

Onpedeaenue 2. Hazosem HOCHTEIEM COBOKYITHOCTHU 3HAHU S (X)) 00beinHeHre HocuTe el (hopmy.,
BXOJAMUX B X, T.e. S(X) = U S(p).

peEX

Paccemorpuy muozkectso P(S(X)) = 35(%) peeposmorkmpix moamuozkects muozxectsa S(X). Dite-
MerTh MHOKecTBa P(S(X)) masosém momemsvu. Ussectwo, uro |P(S(X))] = 3151

Hpumep. ¢ = (Ayjg N BA ~ C)V ~ D15, S(¢) ={A1/2, B,C,Dys}.

Onpedenenue 3. Dnemenrapras dbopmysna A ucruana Ha Mojean M (r.e. M =1 A) Torga u ToJIbKO
rorya, Korma Ay € M (1 MOXkKeM OIyCTUTB), T.e.

1) M):1A<:>A1 EM;

2) M =9 A Ayjp € M;

3) M 101 Apa & (M =1 1) u (M =1 92);

4) M =1 o1V pr & (M =1 1) mma (M =1 @2).

O6ozraunm epes Modgs)(A) MHOMKeCTBO MOJeseit u3 S(X), Ha KOTOpbIX ucTHHHA A, T.e.

Modg(sy(A) = {M|M € P(S(%)), M & A}.

Ob6ozHauM 1uepes TS(Z)(M ) MHOXKeCTBO (DOPMYJI, IOCTPOEHHBIX € TIOMOIIBIO 3j1eMeHToB S (X)), ncTun-
o ma M: Ty (M) = {]S(¢) C S(5), M | o},

Jemma. VIMeroT MeCTO HEpaBEHCTBA:

1) MOds(Z) (A A B) = Mods(z)(A) N Mods(z)(B);

2) MOds(E) (A V B) = MOds(E) (A) U MOds(E) (B)

Takum obpaszom, s06oit dhopmyse ¢ Takoii, uro S(p) C S(X), COOTBETCTBYIOT COBOKYIIHOCTH
Modgs)(¢) momeneit w3 P(S(X)), Ha KOTOPBIX HCTUHHA (.
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Onpedenenue 4. Paccrosiunem wmexiy dopmysnamu ¢ n ¢ upu  (S(¢) U S(y) C S(¥)) Ha
mHO)kecTBe P(P(X)) Ha30BEM BeIMIUHY

Mod ~pA V (oA ~
ps(z)(%w):‘ odg(s) (( §5(§) (¢ ¢))|.

Paccmoanue meorcdy modessmu

st mro6bix iByx mMogeseit A u B Ha MHOXKecTBe Becex KoHeuHbIX Mogesieii P(S (X)) u dukcuposan-
HOTO 33JaHusT P(T) SKCIEPTOM OIIPEJIEIIM PACCTOSIHIE MeK 1y STumu Mojensmu A u B dopmystoit

Z —x5(2))’

zeS(X)

Teopema 1. Ha wiacce P(S(0)) KoHeuHBIX Mojesieii ¢ (DUKCHPOBAHHBIM 3ajaHueM p(T) SKCIep-
Tom dyuknus p(A, B) ynoiersopsier coiictBam Merpukd, T.e. (P(S(0)), p) sBIsiercss MeTpudecKnmM
[POCTPAHCTBOM.

Jloxazamenvcmeo.

1. p(A,B) = 0 & A = B. Ilycrs p(A, B) = 0. okaxkewm, aro npu srom A = B. p(A, B) = 0,
caentoBaresiblo, X A(z) — xp(x) = 0, Vo € S(X), re. mubo x € A, x ¢ B, smbo x € A, x € B, 3Ha4ur,
A=B.

Teneps nycrs A = B jokaxem, 4ro upu 3toMm p(A,B) = 0. A = B = xa(z) = xB(z) =
= xa(x) — xB(x) = 0,Vz € S(X), cnegoBarensuo, p(A, B) = 0.

2. p(A,B) = p(B, A). OueBuiHO U3 ONPE/IEJICHUSI.

3. p(A,B) < p(A,C) + p(C, B). Hokaxewm ot nporustoro. Ilycrs p(A, B) > p(A,C) + p(C, B),

TorIa
Z — xB(x))?

zeS(X

>

\/Z P (@) (xale) - xc ()’ \/Z P (@) (xe(a) - x5(x))?
+
)

zeS(X)
> @) (xalz) — xB(x))
/ p2(x / \/xeS(E)
xeg(x)

Z —xc(@))® + 2(56)()(0(:6) —x5(@))*. (%)

zeS(X zGS

BosBenem HepapeHCTBa B KBaIpar:

Y @) (xale) —xp@)? > Y pP@)(xale) - xo(@)*+

z€5(%) 2€S(D)

Z Z —xp@)+ Y P@)xelr) - xp@)

zeS(Z zeS(Z zeS(X)
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zeS(X) zeS(X) zeS(X)
Z > —xn(x))%
z€S(Z z€S(X)
Yo (x)((XA(w) —x5(2))* = (xc(z) = xB(x))* = (xa(@) = xc(2))?) >
zeS(X)
3 PP@)(xalz) S — x5(2))>.
zeS(%) z€S(X)

Iasee, BO3BOAS B KBaJApAT U IIPUBOISA MOTOOHBIE

> @) (—2xa(@)xs(z) + 2xa(2)xc (@) — 2xc(@)” + 2xp(x)xc () >
z€S(X)

>V > — xs(@):

z€S(D) z€S(Y)

> P(@)2xs(r)(—xa(@) + xo(2) — 2xc (@) (—xa(z) + xc (@) >

zeS(X)
Z S —xp(@)?,

zeS(S z€5(5)

MOJTyJaeM

> 208 (@)((—xa(@) + xe(@) (xa(z) - xc(x)) >

zeS(X)
Z > —x5())* (%)
z€S (X z€S(X)

Pacemorpum ofo u3 ciaraeMbix (—xa(z) + xo(x))(xp(x) — xo(z)) u npoBepum, Korjia OHO MOJIO-
JKUTEJIbHO. DTO BO3MOXKHO B JIBYX CJIyd4asiX, IEPBbIH CIIydail:

(e = {unad {18
HpOTI/IUBOpe‘H/Ieu (ecim xa(x) = 0,xB(x) = 1,xc(x) = 1/2, To (*) 6yner pasencrBom). Pacemorpum
BTODOIi ciry4aii:
{ —xa(@) +xc(r) <0 { xa(z) > xc(
xs(z) — xc(z) <0 xB(z) < xc(z
uporusopetne (ecm xa(x) =1, xp(z) =0, xc(x) =1/2,
(~xa(@) + xe() (xB(2) ~ x0(2)) > 0
(z

neBo3MokHo. 3uaqnt, Vo € S(X)(—xa(z) + xc(x
KaK CIIpaBa CTOUT HeOTpuUllaTe/IbHasd BeJIMINHA.

(x) reANz gl
() {ang/\azeC,
TO

(*) Gyer paBeHCTBOM), HEPABEHCTBO

) (xs(x) — xc(x)) < 0, nporusopeune ¢ (**), Tax

Paboma svinoanena npu noddepoicke eparwmos PODU, npoexm 14-07-00851a, 14-7-00249a, a max-
orce wagpedp JIMU MM HI'Y w AMJI HI'TY.
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A A .BukenTtbeB

Bigim KopblHAa aBTOMATTHI KjacTepJjey MeH JlykaceBUdYTiH KOITMOH/Ii
dopmyanapsl yIIiH capanTaMaJbIK TYCIHIIPY HeETi3iHae JIOTMKAJIBIK,
TY2KBIPbIMIap1a MOJAEJbAIK KAIIbIKTBIKTapAbl 3epTTey. I
Makanana JlykaceBuuarin, KenMoHIi opMyJiagapbl VIIIH capalTaMaJiblK, TYCIHIIPY Heri3iHJe JIOTMKAJIbIK
TYKBIPBIMIAP/1a MOJIEJbIIK KAIIBIKTHIKTap 3epTTesred. OChl 2KYMBICTBIH HOTHXKeCI 1-TeopemMa GoJIbI Tabbl-

Jayel. EHri3IreH MeTPUKAHBIH KAHAJBIFBIH JOJIEIIEHTIH (DopMy/Iagap apachblHIAFbl KAIBIKTBHIKTHL €CEIITEY
MBICAJIZIAPbI KEJITipiJIreH.

A A Vikent’ev

Study of model distances on logical statements based on expert
interpretation of the formulas of many-valued logics of Lukasiewicz
and automatic clustering of knowledge bases. I

In article the model range on logical statements based on expert interpretation of the formulas of many-
valued logics of Lukasiewicz. The result of Theorem 1 is based on the metric ordering elementary statements
by each expert. Examples with the calculation of the distances between the formulas showing novelty
metrics.
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