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MeToabl nNpeacTaBjieHHs HEYETKHX
3HAHUH



MeToabl IPeACTABJIECHUS HEYETKUX 3HAHU M

qaCTO, npecaACTaBJAA 3HAHNSA O CJIIOZKHBIX ITPCAMCTHBIX O6J'IaCTHX,
IMPUXOAUTCA CTAJIKHUBATHCA C UX H@I’lOJZHOWlOTJ, HEeEMO4YHOCmMbIO,
HQOOHOSHCIQHOCWZbiO, HevyemKocmysio.

HeueTKoCTh CBsI3aHA C OTCYTCTBUEM TOYHBIX I'PaHMI] 00JIaCTH
ONpeAeICHUN U CBOMCTBEHHA OOJBIIMHCTBY TTOHSITHH.

JTa HeuemKkoCcmb 2paHuy IPUBOJUT K TOMY, YTO B OOIIIEM Cllydae
OKa3bIBA€TCSI HEBO3MOXKHBIM PEIIaTh BOIPOC O COOTBETCTBUM JAHHOIO
00bEKTa U JAHHOTO MOHATHUS 110 NPUHLUITY 0a/Hem. YacTo MOKHO
TOJILKO TOBOPHUTH O CTEIIEHH COOTHECEHHOCTH OJIHOTO JIPYTOMY,
OIICHHUBas €€, HanpuMep, B uHTEpBasie oT 1 (onpeaeneHHoe oa) 1o 0
(oIIpeieICHHOS Hem).

DTO 03HAYAET, YTO MEPeXo/1 OT MOJTHOM NPUHAIICKHOCTH 00BhEKTa
KJIACCY K MOJHOM €ro HEMPUHAAJIC)KHOCTH HPOUCXOIUT HEe CKAYKOM, A
naasHo, IpU4eM IPUHAICKHOCTh 0O0BEKTA KIIACCY BBIPAXKACTCS
yrciaoM u3 uareppaia [0,1]. 2



MeToabl IPeACTABJIECHUS HEYETKUX 3HAHU M

AHaJOTUYHBIEC PACCYXKICHUI MOXHO OTHECTH U K OTACIbHBIM
cBOlcTBaM 00bEKTOB. He Bcerga MoKHO 4YETKO paccykaaTh O
TaKMX CBOMCTBaX OOBEKTOB, KaK BEC, LIBET, TEMIIEpaTypa, pa3mep
U T.I1. HET 4eTKOM IpaHMIIbl MEXIY TAXKEIIBIM U JIETKUM, TEMHBIM
M CBETJIBIM, XOJIOAHBIM U TOPSYUM, OOJIBIINM M MaJICHBLKHM H T.I1.

MeTonabl IpeACTaBICHUS HEUETKHUX 3HAHUM OBbLIN IPEIJIOKCHDI
aMepuKaHckuM npodeccopom JI.3aae B 1965 rony.

OH BBeJI ABa (DYHJAMEHTAJIbHBIX MOHSTHS:
* JUHIBUCTHYCCKASA NePpeMEeHHAaA U

* HCYECTKO0C MHOYKRECTBO.



IoHsATHE JIMHIBUCTHYECKOU IIEPEMEHHOHU

Chayvaja n1aaum He(popMaibHOE OIpEICICHHE.

JImursucrnuyeckas nepemennas (JIII) — sto nepemennas,
3HAYCHUSIMHU KOTOPOM SIBIISIFOTCS CJIOBA WUJIM BBIPAXKCHUS
€CTECTBEHHOTO (MHOTIIa UCKYCCTBEHHOTIO) SI3bIKA.

Ilepemennyro Bo3pacm M0oxXHO paccMarpuBaTh Kak
JIMHTBUCTUYECKYIO IEPEMEHHYI0, €CJIM OHA IPUHUMAET HE
qrcioBbie 3HaYeHUs (Hampumep, oT 0 1o 100), a TMHTBUCTUYECKHUE
3HAYCHHUS, TAKUE KaK MOI000U, CIAPbL, O4eHb MOA000U, OUEHD
cmapblu U T.I1.

AHanorndHo MoxxHO BBeCTH JIII Temnepamypa mena 60o0avnozo
CO 3HAYCHUSMU HOPMANbHAS, NOBLIUUEHHAA, 8bICOKAS, OUEHb
8blCOKAs Y T.II.



IoHsATHE JIMHIBUCTHYECKOU IIEPEMEHHOHU

JIMHrBUCTHYECKAs IEPEMEHHAs OMUCHIBAETCS CIIEAYIOLIUM
Ha0OpOM:

(N, T(N), U, G, M), tme
N — Ha3BaHWE JIMHTBUCTUYECKON MIEPEMEHHOM,

T(N) — Tepm-mMHOX)EecTBO N, T.€. COBOKYITHOCTP €€ JIMHTBUCTHUCCKHIX
3HAYCHUU,

U — yHuUBEpCcaabHOE MHOKECTBO,
G — CHHTaKCHYECKOE MPABUIIO, TOPOoKaaroiee TepM-MHOKeCcTBO T(N),

M — ceMaHTHYECKOE MPABUIIO, KOTOPOE KaXKIOMY JIMHIBUCTUUECKOMY
3HAUYCHHUIO X CTaBHUT B cooTBeTCTBUE €10 cMBIc M(X), mpuuem M(X)
0003Ha4YaeT HEYETKOE MOJAMHOKECTBO MHOKecTBa U (T.€. MOAMHOKECTBO,
I'PaHUIIBI KOTOPOI'O Pa3MBbITHI).



IoHsATHE JIMHIBUCTHYECKOU IIEPEMEHHOHU

CMBICHI TUHTBUCTHYECKOTO 3HAYCHHUS X XapaKTepU3yeTcs (PyHKIueh
COBMECTUMOCTH

c:U —>[0,1],
KOTOpas KaXkJoMy 3jeMeHTy U € U CTaBUT B COOTBETCTBUE 3HAYCHUE
COBMECTUMOCTH DTOTO djieMeHTa C X .

Tak, HanmpuMep, COBMECTUMOCTbD BO3pacTa 27 JIET CO 3HAUECHUEM MOA000U
MOeT ObITh paBHa 0.8, a 35 et — 0,5.
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IoHsATHE JIMHIBUCTHYECKOU IIEPEMEHHOHU

Takum 00pa3oM, ¢ HOMOIIBIO TUHTBUCTHYCCKUX IIEPEMEHHBIX MOXKHO
IPpUOJIMKEHHO OIHCHIBATh MOHSITHS U SIBICHUS (CBOICTBA) HE
MTOJIIAFOIIHAECSA TOYHOMY OITMCAHUIO.

Eciin mnoHuMaTh ucmuHHOCHIb KaK JTUHTBUCTUYECKYIO IIEPEMEHHYIO CO
3HAYCHUAMU UCTMUHHO, NOYMU UCMUHHO, HE OY4€Hb UCIUHHO W T.I1., TO MBI
MEPEXOIUM K TaK HA3BIBAEMON HEYETKOH JIOTUKE, HA KOTOPYIO MOT'YT
ONUpaThCsl MPUOIMKEHHBIE PACCYKICHUS.

[Ipumep.
[Tycts X — Mamno,
X U Y — IPUMEPHO PABHbI,

Toraa Yy — 0oJiee MJIM MEHEE MalJlo.



HedyeTKkue MHOXKeECTBA

Panee, 11ipu paCCMOTPEHUN CMBICIIA JIMHIBUCTUYECKON TIEPEMEHHOU MBI
YK€ CTOJIKHYJIACh C HEUETKUM TTOJIMHOXKECTBOM OIIPEIEIIUB €T0 KaK
MHOECTBO C Pa3MbIThIMH UJIA HEYETKUMU TPAHULIAMM.

[To-anrnuiicku FUZzy — o3Ha4aeT HEYETKUH, pa3MbIThii. [loaTOMY HHOTIA
HEYETKHE MHOKECTBA HA3bIBAKOT PA3MBbITBIMHA MHOKECTBAMHU WJIH
MHOXecTBaMM 3aze (Zadeh set) — mo uMeHHu X aBTOpAa.

Jlanum OoJiee cTporoe ornpeesieHie HEYETKOro MHOKECTBA.

Heuvetxkoe muo:xkecTBo (HM)

A =1 ua(X)) }

OIIpENIeTIICTCS KaK COBOKYITHOCTh YIIOPSIOYCHHBIX TIap, COCTABIICHHBIX U3
3JIEMEHTOB X YHUBEPCAILHOIO MHOKECTBA X K COOTBETCTBYIOIINX
CTeTICHEe MPUHATIEKHOCTH U a(X), MK HETTOCPEACTBEHHO B BUE (QYHKITUN
IPUHAJJICKHOCTH

ur(x): X = [0,1].



HedyeTKkue MHOXKeECTBA

YHuBepcajJbHbIM MHOKECTBOM (YM) X HEeUeTKOro MHOXKECTBA A
HA3bIBACTCS 00JIACTH ONPEICIICHUS PYHKIIUU MPUHAIIIEKHOCTH U 5.

Hocuteaem HM A Ha3bpIBaeTCI MHOXKECTBO TaKUX TOUEK B X, IS
KOTOPBIX

14 (X)=>0.

Boicotoit HM A HasbiBactcs Benmunnaa SUP 1a(X).
X

Touxkoii mepexoma HM A Ha3zbpIBaeTCsl TaKOM JIEMEHT MHOKECTBA X,
CTENEHb MIPUHAICKHOCTH KOTOPOTO MHOKECTBY A paBHa 0.5.



IlpumMep HEUETKOr0 MHOKECTBA

IIycte YM X npeactapiseT coooit natepsai [0,100], u nepeMeHHas X,
MIPUHUMAIOIIAS 3HAYCHUS U3 3TOr0 HHTEPBAIA, HHTEPIIPETUPYETCS KaK
so3pacm. HedeTkoe MoJIMHOKECTBO YHUBEPCAIIBHOTO MHOKECTBA X
0003HaYaeMO€ TEPMUHOM CHIAPbLIl, MOXKHO OIIPEACINUTDH (PYyHKIIUCH
MIPUHAIC)KHOCTH BUIA

ta(x) =0, mpu 0 < x < 50,

1a(X) = (1+((x — 50)/5)2) 1), mpm 50 < x < 100.
B stom nnpumepe nocumenem HM cmapuwoiu sisnsiercst mareppai [50,100],
gbicoma Onu3Ka K 1, a moukou nepexoda SBISETCS 3HAYEHUE X=53.
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3anmuch HEYeTKUX MHOKECTB

O6b1yHO HM A yHUBEpCAJIBHOTO MHOKECTBA X 3alIMCHIBACTCS B BUJIC
A= Xy + lolXy o plX,

rae u;, 1=1,...,n - creneHs NpUHAAIEKHOCTH 31eMenTa X; HM A.

[Ipumep:

HM Heckoavxo = 0.5]2 + 0.8|3 + 0.9/4 + 1|5 + 1|6 +1|7 +0.8|8 + 0.5|9

Ecmu Hocutens HM nMeer MOIITHOCTh KOHTHHYYMa, TO UCIIOIb3YETCs
CJIEyIOIas 3alUCh:
A= / :uA(X)lx’
X
rae 3HaK / 0603HaYaeT o6bequHeHne onHOTOUCHHBIX HM 11,(X)|X, X €X.

[Tpumep: 100
HM cmapuiii = /(1+((X — 50)/5)-2)1)|x
50 11



Onepanuy HAJA HEYETKUMHM MHOKECTBAMH

1. Tonmonnenue HM A:

= A= /(L-ua()) | X
X

Onepanusi JOMOJTHEHUS COOTBETCTBYET JJOTUYECKOMY OTPUIIAHUIO.

2. Oobenquuenue HM A u B:

A+ B = /(up(X)v up(x)) | X
X

OObeIMHEHNE COOTBETCTBYET JIOTMUECKOM CBSI3KE «HJIH).

3. Ilepeceuenne HM A u B:

AN B = /(up(¥) (X)) | X
X

HGpGCG‘—IGHI/IG COOTBCTCTBYCT JIOTUYECKON CBSI3KE «H».
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Onepanuy HAJA HEYETKUMHM MHOKECTBAMH

4. IlpousBenenune HM A u B:

A* B = /(up(¥)* ua(x)) | X
X

Takum o0pazom, modoe HM A™, rie M - moJIOKUTEIbHOE YUCIIO0, CIEIyeT
IIOHUMATh KaK

A" = /(a0 | X

X
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Ipumep

[TyCcTh MBI UMEEM YHUBEPCATBHOE MHOXKECTBO X =1+2+3 + ... + 10
M JIBA €r0 HEYETKHUX MOJAMHOXKecTBa A 1 B, mpruuem
A=0.8|3+ 15+ 0.6|6

B=0.7|]3 +1]4 + 0.5|6

Torma

1. lonoaHenue A

—-A=11+12+023+14+0.4/6 +1|7+1|8+1|9+1|10

2. O0benunenune A u B

A+B=0.83+1|4+15+0.6/6

3. Ilepeceueane HM A u B

AnNB=0.73+0.5|6

4. ITIponssencane HM A u B:

A*B =0.56|3 +0.3|6

A2 =0.64|3 + 1|5 + 0.36|6 14



HeyeTkue oTHOIIICHUSA

I[J'IH BBIITIOJIHCHHUA HCUCTKUX BBIBO/JI0OB H€O6XOI[I/IMO YMCTb IIPCACTABJISITD
HCUYCTKHNC OTHOIIICHUAI.

Ecmu X - 1exkapToBO MPOU3BEACHUE N YHUBEPCATBHBIX MHOKECTB
Xy Xy ooy X,

TO N-apHoe HeueTkoe oTHomeHue (HO) R B X onpenensieTcst kak
HEUYETKOE ITOJIMHOKECTBO YHUBEPCATbHOIO MHOKECTBA X

R = /utp (Xps X woos Xo) | (%, Xpy s Xy,
X XX X... X,
rae Ug - PyHKns npuHagiexxHocty HM R.

B oTinnune oT 0OBIYHOTO OIIPCACICHHUA OTHOILICHUA B MATCMATHUKC:!
RS X XX, X...XX,
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IlpuMepbl HEYETKUX OTHOLIICHUH

PacnpoctpanennbiMu ipuMmepamu HO sBisitoTCS MHO20 HOonbue
yem, umeem cxoocmaeo, Oau3Ko K v T.1I.

Hampumep, ecimu X1=X2=( — 00,+ 00), TO OTHOIIEHHUE ONUZKO K
MOXXHO OTIPEACIUTD CIICIYIOIUM 00pa3oMm:

ONUBKO K = / g “&|x1-x2] | (X1’X2),
XXX,

rae a - KodpOUIUEeHT MacIITabMpPOBaHUS.
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