MABA 5. JIEMEHTbI HEYETKOW NTIOIMMKU

5.1. BeedeHue

B mpempiaymux pasmenax OBUIM  pacCMOTPEHBI OOBEKTHI IMPEIMETHBIX objacTedl (MHOXKECTB),
OTHOCHTEJIIFHO KOTOPBIX MOXKHO OJIHO3HAYHO CKa3aTb, SBISIOTCA JIM OOBEKTHI JIIEMEHTaMH
paccMmatpuBaeMoro "Mmpa" Wi HeT. OTH MHOXECTBA HMMEIOT "d4eTKHe' TIpaHulbl, OTACISIOIUE
0OBEKTHI, MTPUHAJUICKAIUE MHOXKECTBY, OT JPYrUX 00BEKTOB. Takue MHOXKECTBa HA30BEM YETKUMH -
nBy3HaunbiMH ("ma" m " Her" mim "McTHHA" WM "I0Xb'") OTHOCHTENBHO NPHUHAIEKHOCTH O0beKTa
JaHHOMY MHOXecTBY. OTHOIICHHS MEXIy 00bEeKTaMH YETKUX MHOXKECTB OITMCHIBAIOTCS YETKOM, T.C.
JIBY3HAQUHOU JIOTUKOM.

OnHako B MHpE OYEHb MHOTOE HE JAENUTCA TOJIBKO Ha depHoe M Oenmoe. Hampumep, mycTs uyemoBek
KJIacCH(UITUPYET TPEeIMETHl MO NBETY (PO3OBBIM, ANbIiA, KpacHBIH, OOpAOBBINA), OTHOCS WX B OIUH
KJIacC OJHOIBETHBIX, C €r0 TOYKH 3pPEHUS, MPEAMETOB. SICHO, YTO HEKOTOPHIC MPEAMETHl MOTYT OBITH
OTHECEHbl K MHOXECTBY IaHHOTO IIBeTa OYEHb NPUOIM3UTENBHO, M, KaK IPaBWIJIO, CTEIEHb
NPUHAIJISKHOCTH TIPEIMETOB JaHHOMY MHOMKECTBY OIperessieTcss cyObeKkTHBHO. Pasymeercs, 4To
TPaHUIBl TAKOTO MHOXKECTBAa KakK Obl Pa3MbITBI, MM pacIbiBUaThl. [lo3TOMy M camMu MHOXeCTBa
00BEKTOB, 00J1a/1aI0IINe HEUSTKUMH CBOMCTBAMHU, HA3bIBAIOTCS HEUeMKUMU UTU PACTIbIGYATNBIMU.
O4eBHUIHO, YTO U BBHICKA3bIBAaHUS O NPUHAMICKHOCTH WJIH HENPUHAAJICKHOCTH O0O0BEKTa
pacIuIBIBYaTOMY MHOXKECTBY SIBISIETCSI MPUOIM3UTENPHO BEPHBIM WM HPHONM3UTEIBHO JIOXKHBIM. B
3TOM CIyd4ae MMEETCS BO3MOKHOCTH HCIIONIB30BaTh TAaK HA3bIBAEMYIO HEUETKYIO JOTHKY, 3HAUYCHHS
HCTUHHOCTH KOTOPOH MOTYT OBITh JITOOBIMHU B IIpEAEIax OT MOoJHON HCTHHBI (1) 1o momHoi mxu (0).
OCHOBOIIOJIOKHUK TEOPUM HEYETKUX MHOXecTB U cucteM JILA. 3ane [14] BnepBble BBEN MOHSATHE
"Heuemkoe MHOJCecmeo", WCIONb30BAl TEPMUH "@yHkyus npunaorexcHocmu'' W TOKA3aJl, YTO
OOBIYHBIC KOJMYECTBEHHBIE WJIM TOYHBIE METOJbI aHajiM3a, XOpOIIO pa3paboTaHHbIE IS
MEXaHMYECKUX CHCTEM, HE IPHUTOJHBI U HCCIEIOBAHHUS CHCTEM, CTENEHb CIIO)KHOCTH KOTOPBIX
CpaBHMMa C TYMaHMCTHYECKHMH, TaK KaKk 4YeM CJIO)KHEE CHUCTEeMa, TeM MEHEe MblI CIIOCOOHBI JIaTh
TOYHBIE CYXKACHHS O ec¢ moBeAeHHH. (OCHOBOIOJATAIONIMM IPHHIMIIOM HEYETKOW MaTeMaTHKH
ABJSIETCS TAaK HA3bIBAGMBIA IPHUHIMI HECOBMECTHMOCTH: "BBICOKAas TOYHOCTh HECOBMECTHMA C
OOJIBIIION CIIOKHOCTBIO CUCTEMBI".

JKepTBysl TOYHOCTBIO IEpeN CIOKHOCTBIO, BBOIST TAaK HA3BIBAEMBIE JIUHEGUCIUYECKUE NEpeMeHHble,
T.e. TEpPEeMEHHBbIE, 3HAYCHUSMH KOTODPBHIX SIBISIOTCS HE 4YHUCIA, a CJIOBA WM MPEIIOKEHHsS Ha
€CTECTBECHHOM SI3BIKE.

[Toxxomd ¢ MO3UITUH TEOPUH HEUETKUX MHOXKECTB OITMPASTCS Ha MPEANOCHUIKY O TOM, YTO JIeMEHTaMU
MBIIICHHS YeJIOBEKa SBIISIOTCS HE YHCIIA, a CJIOBECHBIE OMMCAHUS, T.€. JIEMEHTHl HEYETKUX MHOKECTB
WA KJIACCOB, U KOTOPBIX IEpeXoi OT "TPHHAIUISKHOCTH" KIIacCy WM "HEIPUHAIICKHOCTH' HE
CKauKooOpa3eH, a HENpephlBeH. B MOMOMHEHHE K KONMYECTBEHHBIM XapaKTEPHCTHKaM OOBEKTOB
WCIIONIb30BAaHNE CIIOBECHBIX OINMCAHWI ITO3BOJIAET aHAJIM3HPOBATh JOCTATOYHO CIIOXKHBIE CHCTEMBI,
HEOCTYIHbIE ()OPMATEHOMY MaTeMaTHYECKOMY aHAIIH3Y.



5.2. OCHO8HbIe NoHsIMus

Bynem o6o03na49ath purypHbIMu cKOOKaMH {} MHOXXECTBa, a KBaJpaTHbIC [ | U KpyTisie () HCTIOIb3yeM
171 0603HAYEHUS 3aMKHYTOTO W OTKPBITOTO MHTEPBAIIA JICHCTBATELHBIX YHCEL.

ITycts X- MPOM3BOIIBHOE HEMYCTOE MHOXKECTBO. MHOXECTBO

A= {~=: .ua.(.r}|_r =X E X}

Ha3bIBACTCSA HEUETKUM MHOKECTBOM B MHOKECTBE X, €CIIM KaX/Iblii 2IEMEHT A MHOXeCTBa ecTh 1apa,
Ha IEpBOM MecTe KoTopoil crour 3Hadenue ¢ynkumn 34 — [0.1] naseiBaemoit ghymkyueil
npunaonejicHocmu >IeMEHToB U3 X MHOXKECTBY A, a Ha BTOPOM - dIeMeHT X € X, s KOTOpPOro
onpenenena sTa (yHKIMA. J[PyTMMH CIOBAaMH, TIDH 3a[aHAM MHOKECTBA A Kakaomy x £ X
npunucsiBaeres yneno 0 = ui(x) = 1) onpenensiommee creneHb NPHHAIICKHOCTH 3TONO HIEMEHTA
MHOXeCTBY A. [IpUMeM, UTO B MHOKECTBO A He BKJIIOUAIOTCS dMeMeHThI < 13 lx)|x =, 11 koTophix
uz(x) =0,

371ech U B TabHENIIEM, €CITH 3TO HE BHI3LIBAET HEAOPA3YMEHU, 3HAK ~ HaJl HEYETKUM MHOMKECTBOM B
3amucy QyHKIMH PUHAIIEKHOCTH OY/IEM OITYCKATb.

Hocumenem He4eTKOTO MHOKECTBA A HA3BIBAETCA MOJMHOXECTBO A MHOXKeCTBa X, JUIi KOTOPOTO
sHaueHus GyHKUMH npuHaIexKHocTH 13 () Gombime Hys. OYeBHIHO, 4TO CAMO MHOKECTBO X MOKHO
(opManbHO paccMaTpUBaTh KaK HEYETKOE B cebe, ecIu KakaoMy X € Xmpumucars 43 (x)=1.

Heuerkoe MHOXecTBO A B X Ha3bIBaeTCs IMyCTbIM G‘, €CIIM JUII BCEX X E X, BCIIMYHWHA
."-'l‘;: (J.'} =0 . ﬁCHO, YTO HOCHUTEJIb IYCTOI'0 pacCIlJIbIBHATOI'0 MHOKECTBA TAKKE ITYCTOC MHOXKECTBO.

Hpumep 5.1. Tycrs X ={xy.x;.%5.%4%5.%%7,% ). MHOXKeCTBA
A={<02]x3> < 04|xg > < 01|x; > < 1xg =} ubB ={< 1xy > < 1|x3 = < 1]z =}
ABNAIOTCA HEUeTKUMH B MHOxkecTBe X. Hocurenem MHOXkecTBa A CIIY’)KUT MHOXECTBO
A ={xyx.x.x:}, a HocuTeneM MHOxecTBa B sBisercs B = {x.x5x .} OTrMernm, 4T0 MHOXECTBO
B ¢aktudeckn He paciuieiB4aTo B X, TaK KaK 3HAYCHUS (PYHKIUH MPUHAMICKHOCTH U BCEX
JJIEMEHTOB €ro HOCWUTENsI pPaBHBI eamHuIe. Vcxoms w3 3Toro, ro00e HEYETKOE MOIMHOXKECTBO
MHOKECTBa X MOXKET OBITh PACCMOTPEHO KaK HEYETKOE MHOKECTBO YaCTHOTO BHJIA.
[ycte X={“Bonea”, “3anopoocey”, “Mockeuy”, ‘“IKueyau”) - MHOXecTBO aBToMoOmiel. Torma
HEUeTKOEe MHOMKECTBO A - "XOpomas MamuHa" MOKET OBITh ONpEIENeH0, ¢ HEKOTOPOH TOUKH 3PEHHS,
kak JI4 = {< 1| Boarz =, = 0.4|3amopomer =, < 0.6]"Mocksus" =, < 0.8]"Wurym" =}. Scro,
9yTO0 (YHKOHMS TPHHAMISKHOCTH JUIA KaKIOTO pACIUIBIBYATOTO MHOXKECTBA, BOOOIIE TOBOPS,
oTpenensercs CyObeKTHBHO.
OyHIaMEHTATHHBIME TOHATUSME B TECOPHH HEUSTKUX MHOKECTB SIBIISIOTCS TTOHATHS
TuH28UCMUYECKOU U HeuemKol nepemenHblx. HeueTKol nepeMeHHON Ha3bIBAaeTCsl TPOKa

zo X =,
e o - HaUMCHOBaHHME HEUYETKOM mepeMmeHHoOW; X={x} - oOmactb ee¢ ompeneneHus (6a3oBoe
MHOXKECTBO); ( ={= u.|x =}, x € X, - HeueTkoe MHOXecTBO B X, ONpeeNsIoNIee OrpaHHUeHHs Ha
BO3MOYKHBIC 3HAYCHUSI HEUCTKOW MIEPEMEHHOI 0.
JIMHrBUCTUYECKON IEPEMEHHON HA3bIBACTCSl TPOMKaA

< BT X =,
r7ie p HanMEHOBaHME JIMHTBHCTUYECKON MepeMeHHOH; T - MHOXKECTBO ee 3HaueHWH (WM TepMOB),
OTIPENIeNIAIONTNX HAUMEHOBAHMS HEUETKUX IEPEMEHHBIX, 00JIaCTh OIMpEaeNeHIs KaXI0H M3 KOTOPBIX
SBIIETCST MHOXecTBO X. MHoxecTBo T Has3pIBaeTcs 0a30BBIM TEPM-MHOXKECTBOM JHMHTBHCTHYCCKOM
TepeMeHHoi .

Ilpumep. TlycTh OLIEHUBAETCA CTOMMOCTH BBIMTYCKAa€MON MPOAYKLUU C MOMOIIBIO MOHATHH "manas”,
"cpeonan’, "evicoxaa". MaxkcumanbHas ctouMmocTh mpoxykmuu 5000 py6. Dopmanmzanms TaKoro
OINMHUCAHMST MOXET OBITh IPOBEJCHA C IMOMOIIBIO JIMHIBUCTHUCCKOW mepemMeHnHon <Cmoumocms, T,
[0;5000]>, tme T= {"manaa", "cpeomas", "evicoxas"}. 3Ha4eHWS ITUHTBUCTHYECKON ITepEeMEHHON
OMHCHIBAIOTCS HEYETKUM TiepeMeHHbIMH. Hampumep, 3HadeHwe "Majas" ONHMCHIBAETCS HEUYETKOW
nepeMenHO# <manas,[0;5000], ©>, e HeYeTKOE MHOKECTBO L MOXET ObITh TAKHM:

C={=1]0= = 0.8200 = < 0.6]1000 =, = 0,2|2000 =}. [IpuMepHBIil B1/ HENPEPLIBHBIX



(GhyHKIMH TPUHAICKHOCTH HEYETKUX MHOXKECTB, OMUCHIBAIOIINX HEYCTKUE TICpEeMEHHBIC "nanasn”,
"cpeonss”, "evicoxasn" npuBeneHa Ha puc. 5.1.
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Prec. 5.1
Takum  00pa3oM, JIMHTBACTHYCCKOW HA3bIBACTCS IICPEMCHHAs, 3aJaHHAs HA  HCEKOTOPOWM

KOJIMYECTBEHHON mmikasie (0a30BOM) W TNPUHUMAIOIIAS 3HAYCHHUS, SBJLSIOIIMECS CIOBaMH H
CJIOBOCOUYCTAHUAMHU CCTCCTBCHHOI'O s3bIKA. 3Haqu1/1;1 HHHFBI/ICTI/I‘ICCKOﬁ HepeMeHHOﬁ OIIMUCBIBAKOTCA
HEYETKHMHU MEPEMEHHBIMH.

JIMHTBUCTHYECKUE TIEPEMEHHbIC M MX 3HAYEHHs CIYXAaT Ul KauyeCTBEHHOTO, CIOBECHOTO OIMCAHUS
HEKOTOPO# KOJMYECTBEHHOW BEeIMYHMHBL [103TOMY Ba)KHO, YTO JIF00ast TUHIBUCTHYECKAS MTEPEMEHHas,
KaK ¥ BCE €¢ 3HAYCHHMS, CBA3aHA C KOHKPETHOW KOJIMYECTBEHHOMN MIKAION. DTa IIKaia 1Mo aHaJoTHH C
0a30BBIM MHOXECTBOM MHOI'/Ia HA3LIBAIOT 0A30BOM MIKAJIOMN.



5.3. Heyuemkue ebicKa3bigeaHUsl u onepayuu Had HUMU

Heuemxum gvickaszvléanuem Ha3bIBACTCA MPEITIOKECHUE, OTHOCHTEIBHO KOTOPOTO MOXKHO CYyIHUTh O €TI0
HCTUHHOCTH WJIH JIOKHOCTH B HACTOSIINI MOMEHT. Clie0BaTeIbHO, CTENCHh HCTUHHOCTH FUJTH CTEIICHb
JO)KHOCTH HEYETKOTO BBICKAa3bIBAaHUS NPHHUMAeT 3HaueHWs u3 uHTepBana [0,1], mpuuem 0 u 1
SBJISTFOTCSI TPEACTBHBIMHI 3HAYEHHUSIMU CTETIEHH HCTUHHOCTH M COBIAJAIOT C MOHATHSAMH HUCTHHBI ¥ KU
JUISL YeTKUX BBICKA3bIBAHHM.

Heuerkoe BhICKa3pIBaHME, HWMEIOIIEE 3HAUCHHWE CTENEHW MCTHMHHOCTH, paBHoe 0.5, HazoBeM
uHouUppepenmuocmopio, Tak KaKk OHO UCTHHHO B TOH K€ Mepe, KaK JIOXKHO.

IIpumMeps! HedyeTKUX BbICKa3bIBaHMM: "2 - ManeHbkoe uncno', "CtyneHT VBaHOB He omas3jibIBacT Ha
aasaTus", "Mockeuu  -xopommii  aBTOMOOWIB".  ABTOMOOWIL  "MoOCKBWY" < TPUHAIUICKUT
PACIUIBIBYATOMY MHOXKECTBY L B X, rae X - MHOXeECTBO aBTOMOOWIEH, a L - MHOXKECTBO XOPOIIUX
aBTOMOOMIICH.

VIcTHHHOCTP HEYETKHX BBICKA3bIBaHMH, KaK 3TO YK€ OTMEYaIOCh, SBISIETCS CyOBEKTHBHOU
XapakTepucTukod. [losToMy cTeneHb MCTHHHOCTH TIEPBOTO W3 TPHBEICHHBIX B IIpUMEpe
BBICKa3bIBAHUI MOHO MOJIOkKUTH paBHOU 0.7, BToporo - 0.3, Tpetsero -0.1.

ITockonbky B HEUETKOM JOTHKE CTENeHb HCTHHHOCTH KaXIO0TO BBICKAa3bIBAaHHUS paccMaTpUBaeTCs
0E30THOCUTENIBHO K €ro CMBICIY, TO HEYETKOE BBICKAa3bIBAHHUE M €ro CTENeHb WCTUHHOCTH Oy/aeM
0003HaYaTh OJHOM M TOH k€ IPONMUCHON OYKBOW C THIIBJIOM.

IIpocTrlie BRICKa3bIBaHMUS, CBA3aHHBIC JJOTHYECKUMH OIEpaIsIMA 00pa3yIOT CIOXKHOE BBICKA3bIBAHNUE.
CrernieHb HCTUHHOCTH OTPHULIAHNSI HEYETKOTO BBHICKA3bIBAHMUS ONPEEIACTCS BEIPAKCHUEM

—A=1-4 (5.1)

OTCIOI[EI SCHO, YTO CTCIICHDb JIOXKHOCTHU _"'ﬁ COBIIAZacT CO CTCIICHBIO I/ICTI/IHHOCTI/IA .
CreneHb HCTUHHOCTH KOHBIOHKITUN BBICKA3bIBAHU:

CreneHb HUCTUHHOCTH BBICKA3bIBAaHUS jiﬂ B COBIIaJAa€T CO CTCIICHBIO HMCTHHHOCTHU HAWMMCHEC
WCTUHHOTO BhICKa3biBaHMs. CTeneHb HCTUHHOCTH JU3BIOHKIIUH BBICKA3bIBAHMM:

AvE=tnast 4. B (5.3)

CreneHb HCTHHHOCTH BBICKA3bIBAHUS EUE‘ COBIIaZacT CO CTCIICHBKO MCTHHHOCTHU 0oJiee UICTUHHOTO
BBICKA3bIBAHUA.
CreleHb ICTHHHOCTH HUMILITMKAIIu BBICKA3bIBAHUH:

A— B=max1- A5 (5.4)

W3 (5.4) cienyer, 4ro CTENEHb MCTUHHOCTH WMIUIMKALMKM HE MEHBIIE CTENEHH WCTHHHOCTH €€
IIOCBIJIKM HJIM CTCIICHHW HUCTUHHOCTHU €€ CJICACTBUI. KpOMe TOTO, CTCNICHb MCTHUHHOCTH HMILJIMKAIIUH
TEM BBIIIEC, YEM MCHBIIC CTCIICHb UCTUHHOCTH ITOCBUIKH WJIW BBIINIC CTCIICHb HCTUHHOCTH CICACTBUS.
CTeHeHL HUCTUHHOCTHU SKBUBAJICHTHOCTU BLICKa:H)IBaHI/H\/II:

A~:—}B=min[[nmx[l—&B),[n‘mx(l—B]l,A”].

(5.5)

OTCIOZ[a CHCZ[yeT, YTO CTCIICHb UCTUHHOCTU 3KBUBAJICHTHOCTU HCYUCTKUX BBICK%BIB&HPH\/’I COBIIaac€T CO

CTCIICHBIO MICTUHHOCTH MEHEE UCTUHHOM 13 I/IMl'[J'II/lKaIlI/Iﬁ _,-"-1—} B u B_} _,-"-1 . Ecnu cteneHn MCTUHHOCTH

HCYCTKHMX BHEICKA3bIBAaHHM Jq u B OJHUHAKOBBI, TO CTCIICHb HCTHHHOCTH BBICKA3bIBAHU S Aes BJ’IG)KI/IT B

naTepBane [0.5,1] u umeer 3Hauenue 0.5 mpu A=E=05 y spavenue 1 npu A=B=l ypy A=5=0
IIpn pasHBIX 3HAYEHMSAX CTENEHEH WMCTHHHOCTH BBICKA3bIBAHUN A uB crenems mermmmoctH

BeIckasbBanma A5 & yoxer npuHUMaTh 3HadeHus ot 0 1o 1, mprduem 3Hauenne 0 mpu A =0, £

I/[J'II/I-"qzl, E':0.

I[Ba BBICKA3bIBAHUSI HA3BIBAKOTCS HEYCTKO 6HH3KI/IMI/I, €CJIN CTCIICHb HCTUHHOCTU BbICKA3bIBAHUS
6onbmie win paBaa 0.5. B ciyyae paBenctBa 0.5 UX Ha3bIBAIOT HEUCTKO G3AUMHO UHOUDDepeHmHbIMU.
Bripaxenns (5.1)—(5.5) B cioy4asx, Koria CTEeNeHb NCTUHHOCTH BBICKA3BIBAHWN MIPHUHAMAET TOJIBKO
mBa 3HadeHHs O wiam 1, ONpPEAENSIIOT COOTBETCTBYIOUIME JIOTMYECKHE OMNEpaliil HaJl YETKUMH
BBICKa3bIBAHUSIMHU.



Ilpumep  5.2. HaiitTu  cremeHb  HMCTUHHOCTH  CIIOXKHOTO
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5.4. Heyemkue noau4eckue chopmysbi

HOI[ Heuemkoll B8blCKA3bl8AMENbHOLL n€p€M€HH01j X, 6yZ[CM IIOHUMAaTh HEYCTKOC BBICKA3bIBAHUC,
CTCIICHb HICTUHHOCTHU KOTOPOI'0 MOXKECT IMPUHHUMATL 3HAUYCHHNA U3 UHTCPBajia [0,1]

N W |
Heuemxoti no2uyeckou ¢popmynoi A:xl Rzl
* mro0as HeueTKas mepeMeHHast win Koucranra u3 [0,1];

Kity, )

¢ BBIPpAXXCHUC , IOJIYYEHHOE€ H3 HEYCTKUX JIOTUYECKUX CI)OpMyJ'I

Ha3bIBaACTCA:

Al(fl,fj,...,fx)ﬂ

AT Ap R MPUMEHEHHEM K HUM JIF000T0 KOHEYHOTO YHCIIA JIOTHYESCKUX ONEpPaLHii.

it 3aaHusl HEYETKUX JIOTHYSCKUX (DOPMYN HCIONB3YIOTCS aHAJIUTUYCCKHE BBIPAXEHUS, TaK Kak
HCIIONB30BaHHUE 3[€Ch TA0JIHUII CTEeHe HCTHHHOCTH HEBO3MOXKHO M3 33 X OECKOHEYHOCTH.
PaccMOTpeHHBIC B NPEIBIAYIIEM pasjieiieé HEYETKUE CIOKHBIC BBHICKA3BIBAHUS SABISIIOTCH HEYETKUMHU
JIOTHYEeCKUME (HOPMYIIaMH, eciTi 00pasyIoIe WX MPOCThIe HEYETKHE BBICKA3bIBAHHS PACCMATPHBATH
KaK HEYETKUE BbICKA3bIBATEbHBIE TIEPEMEHHBIE.

Jal(fpfr ol qu':xl’xr K

I.E..
Habopax HEYETKHX BBICKA3bIBATEILHBIX IEPEMEHHBIX L < = ,BBIBOJUTCA (YHIaMEHTAIBHOE
MOHSTHE CTEIEHH WX PAaBHOCWIIBHOCTH, KOTOPOE SBISETCS O00OOMICHHEM MOHSTHS PaBHOCHIEHOCTH
YeTKuX (GOpMyII.

Jdns mo0bIX OBYX HEUYETKHUX (opMyn KOTOpBIE ONpEAEIEeHbl Ha

CreneHb paBHOCHILHOCTH HEYETKMX (OpMYT Al( 17 E} qu( 1R o6o3HayaeTcs A )
¥ OTIPE/IENISETCS BHIPAKEHHEM

KAL)= N AR e AEA. )
LK
1 2 H (5.6)

n n
Ijle 3HaK *7 - omepanys S5KBUBAJIEHTHOCTH, onpejensemas 1o (5.5); n . orepanus KOHbIOHKIIUH,
ompexnensemas mo (5.2), koropas Oepercst Uil BCEX BO3MOXHBIX HAOOpOB CTENEHEH HMCTHHHOCTH

HCYCTKHX IICPEMCHHBIX e r" . Eciu cTeneHs paBHOCHMIIBHOCTH HEUETKHX (hOPMYI Al( 1r 2’ %‘)

ARy B ;
Ha BCCX ONPEACICHHBIX Ha60an CTCIICHCH HNCTUHHOCTH HCUYCTKHX
BBICKA3bIBATCJIbHBIX TIEPEMCHHBIX OoJIbIllE WU paBHaA 0.5 , TO TaKHC (I)OpMyJ'H)I 6y,ueM Ha3bIBaTh

AR F L E = FoE
HeuemKo Oau3KuMuy Ha 3THX Habopax M 0003HAYaTh Al( 12 &} qu(xl & "} .B cnyqae, Korjga

i iy
HAA) MeHbIe uiau pasHa 0.5, 6y[eM CuMTaTh, uTO (HOPMYIIBI AR A, Aﬁ( 12 R He
SBIISIOTCSI HEYETKO ONM3KMMHU Ha yKa3aHHBIX Habopax, u 3To 0003HavaeTcs

EICEARE AR Ve T NS

4.4)=05 L E A A T ¥
Ecnu HAA) , TO (OpMyIbI A% jg“:II/I 15]2( 1z %) OJIHOBPEMEHHO SIBJIAIOTCS U HE
ABJIIOTCS HEYETKO OJM3KMMH. B 3ToM ciydae ux Ha3BIBAIOT HIN(GEPEHTHBIMU u
LA A b . ¢
0603HaYAKOT AR R = AE( 1hge e ) .
BakHO MOMYEPKHYTH, YTO HeYeTKHE (HOPMYJIbI, HMEIONIME HA OJHUX M TeX ke Habopax OJMHAKOBBIE

CTENCHN MCTHHHOCTHU, HE PABHOCWIIBHBI, @ UMEIOT HEKOTOPYIO CTENEHb PABHOCHIBHOCTH, OOJIBIIYIO
nnu pasHyto 0.5, HO Bceraa MEHBIIYIO WM paBHYIO enuHuIe. [1o3ToMy Ui OHUX U TeX e (opMyI

- ~ , ~
MOXKHO T'OBOPUTH O CTCIICHU UX HEPABHOCHUIIBHOCTU, KOTOPAAd ONPECACIACTCA KaK "“(Jql Az:l .

EF=-faf AFEP=FTnF
TIpumep 5.3. OupeaenuM CTereHb PABHOCHIBHOCTH (OPMYJT Jql( ¥ + u AE( 7 v pu
YCJIOBHHM, YTO X MPHHAMAET 3HAYEHUS CTEIEHEH MCTUHHOCTH M3 MHOXECTBA JUCKPETHBIX 3HAYCHHI

{0.8,0.6,0.7},a ¥ - u3 muoxecrsa {0.3, 0.4}. [Toxcrasum B (5.6) 3anannble GOPMYJIBI, TOTIA

s A= 1 (=i F)s{Enp)
Ly



BriOupas Bce BO3MOXKHBIE HA0OPHI CTENeHeH HCTHHHOCTH IEPEMEHHBIX xuy , IOJTy4YUM
HALA)=((-0.8-03 )e>{ 0.8 ~0.3]) )
[(—0.8—=0.4)¢5{0.8-047)n ([ 0.6 0.3)¢=(0.6n-0.3) )n

([ =0.6—20.4 40 6/=041)n[[ 20.7—0.3)(0.70=0.3) )n
[[—0.7—044={077-0.4))=(08¢07)A(0.80.6)a[0. 6 0.6 )
(0.7¢30.7)n[0.7¢0.6)=0.7A0.6n0.6A0.7 A0, 6= 0.6

AP AER)

Ny ru
CTCTICHCHU UCTUHHOCTU NEPEMEHHBIX f .

MOHO yTBEpkKAaTh, YTO (OPMYIIBI HEYETKO ONM3KH MpPU 33JaHHBIX 3HAYCHUAX

Ecnu mis TOM ke 3amadd IMONOXKHTB, 9TO

mHosxkecTBa {0.2, 0.4}, a ¥ - u3 muoxectsa {0.6, 0.7,0.8}, To OyzemM UMeTh
HALA)=((-0.2-50.6)¢(0.20-0.6))

[(=0.2—=0.7 3= {0.2n 0.7 [ [ 0. 2= 0.8) (0. 20 0.8 )
[[—0.4—0.64 (047061 A ([ 20.4—07 )¢ [0.40 0.7 )n
[[—0.4—0.8)¢ (0.4 0.8 )=(0.60.2)4 (0.7 0.2)4[0.830.2)A
(06304300763 0.3)n[0.8630.2)=0.4n0.300.2n0.410.310.2=0.2

Azp  AED

TIPUHUMACT 3HAYCHUA CTENCHEH HCTHUHHOCTH W3

CJ'IC,HOBaTeJ'H)HO, (bOpMyJ'IBI B 3TOM CJIy4yac HE ABJIAOTCSA HECUCTKO OIM3KUMU.

‘{fl’fzr“'jx:'
PaccMOTpUM TIOHATHSL HeyemKO UCMUHHBIX WU HeuyemKo JN0d4CHuIX opmya. IlycTh -
(dhopmyna. Ecnu mpu Bcex ONMpelNereHHBIX 3HAYEHHUSX CTETEeHEeW MCTMHHOCTH HEYETKHX TMepeMEHHBIX

.58, AR Fp 1)

uiu pasHo 0.5, To Takyro GopMyiTy Ha30BEeM HEYETKO MCTUHHON Ha 3THX Habopax ¥ 0003HA4YUM ee 7,

AR F, )

3HAYCHHE CTCIICHH HMCTHHHOCTH HEYETKOH JIOTHYECKOU (I)OpMyJ'H)I Oouiblire

Eciau Ha 3THX ke HabOpax cTerneHb MCTHHHOCTH (DOPMYJIbI MeHbIe Wi pasHa 0.5,

TaKyto GopMyiy OyJeM CUUTATh HEUETKO JIOKHOW U 0003HaYaTh i

Hl Hg,ﬂl,ﬂ 2

Ilycts %, - COOTBETCTBEHHO HEKOTOPBIE HEUYETKO UCTUHHBIE H HEUETKO JIOXKHBIE (DOPMYJIBI
Ha OJHUX U TE€X XKE Ha6opax HepeMCHHBIX. Torz[a CHpaBe,Z[HI/IBBI COOTHOILICHUA .
HIUHQH Hlu HQ qunHE;
HedEyw i I 0 I 2 I
Hl nﬂl " Ie“l,-
H ol uH

171 1
ECJ'II/I AI nu A2 - HpOI/I3BOJ'II)HLIe HCUYCTKUC JIOTUYCCKUC (I)OpMyJ'II)I, TO CHpaBeZlJ'II/IBLI BLIpa)KeHI/IHZ
"ql i 1™ -’qz v r
AKed AT

1 1 2 2

ALK

rac OnpeﬂeHeHbl Ha OJHUX U TE€X XKE Ha60an HepeMeHHBIX.
HpI/IMepaMI/I HCUYCTKO UCTUHHLIX U HCUCTKO JIOJKHBIX q)OpMyJ'I ABJIAOTCA
H=fn%

Hopu—z (5.7)

W3 onpenenenuii onepauii 7, ¥ u™ umeem

Faaf=0%

Fu—rkz05

o~

npu J'IIO6])IX 3HAYCHUAX CTCIICHHU UCTUHHOCTHU X . CﬂeﬂOBaTeJ'leO, us3 OHpe)leHeHI/Iﬁ HCUYCTKO UCTHUHHBIX
Y HEYETKO JIOKHBIX (OPMYJI BBITEKAET CIIPaBEINBOCTS (5.7)



CpoiicTBa (5.7) MO3BOJSIOT OMPECIUTh KJIACC HEUSTKO ONM3KHUX (HOPMYII, HE MUMCIOIIUX aHAJIOTOB B
YETKOH JTOTHKE.

e

Ecim mewerkast dopmymna

ﬂz(fl,fg,...,%}=_;§ﬂ[f_ﬂ—|f_
bopmyna d ,rae “lu “2- nekotopble HeueTkHe OPMYJIBI OT HEYETKUX

npeacraBuMa B BHIEC , a

~ e

A%E ) AR R R = Fin £ nk )

=

rE S SR S B Fp %,
MEPEMECHHBIX , a n - HCUYCTKHEC IICPEMCHHBIC U3 Ha6opa ,TO MOXKHO

AR X e AR T LE
yTBEpKIaTh, llTOAll: 1R # AR R "}.
HeiicTBuTensHO, Ha ocHOBaHuU (5.7) u (5.2) nmeeM
_ﬁﬂ[fln—.fl)iﬂ.ﬂ;_% n[f.ﬂ—.f.)ED.S

1 1 ]

, a yautbiBas (5.5) u (5.6), morygaem.

ot
S

I
2 jg“:IrlpeﬂCTaBI/nvla B BHJC

jﬁl(fl,fj,...,kaglu[f_mf_) Ag(fl,fg,..-,fx#ﬁgv[f,wf,)
i ity g J

AHaAJIOrMYHO, €Cln

, TIie & u £z HEKOTOpPBIE HEYETKHE

(dhopMyJIbI OT MEPEMEHHBIX , 1 , - HEYeTKHE NepeMEeHHbIe U3 3TOro JKe Habopa, TOo
MOYHO YTBEpXIaTh, 4YTO

A E, = AL, T
Jlnst ycTaHOBICHMSI HEYETKOH OJIM30CTH HEYETKUX JIOTHYECKUX (POPMYIT MOTYT OBITh HCIOJIB30BAHBI

CJICAYIOIHUE COOTHOLICHHA, KOTOPbIC CHOPAaBCAJIMBBI JIA JIIOOBIX Ha60pOB 3HAYCHHH CTCIeHEH
HUCTUHHOCTHU HEYCTKUX NCPCMCHHBIX.

IycTs i , ,uZ - Hederkue normueckue ¢dopmymnel, Torma
—||1—|I:|ﬁ1'; (5.8)

i 85~4 ; )
Tul=%,
fﬂfﬁfﬂf’ (5.10)
f'l._.r_:["x_]?uf;
En(Prf J=(2nf)nZ=tng 02, (5.11)
Fu[full=(fuf|ui=Tuf vi
En(Jufl=(Enf]u(End); (5.12)
FulPud )= (2uf)v (),
ﬂ(f’“*”:'”ﬂf”ﬂ”; (5.13)
—||If'l._.l'~:|z—|fﬂ—|~.
Fu(fnf)=1
[Buf)u(Enf)=Euf (5.15)
Ef”f)ﬂgfﬂf)ﬁf“f; (5.16)
Foaf=faF,
Fy—T=f v, (5.17)
En—frnf=Fr-fnl
TP Pu—put, (5.18)

[En=E)n[fn-F)=fn-t;



[fuﬁf]u(ﬁn—'ﬁ]: Tl

(5.19)
Tz P =, (5.20)
S T S oo et (5.21)
T (Pyuf)m—s(tnal) =7, (5.22)
[Zn=t)—(fuf)=[Frf s TuE (5.23)

Kpowme Toro, umeror Mecto crneayromue cBoicta. Ilycts C -koncTanTa, mpudeMm 0<C<I. Torna
Fal=0,

Twl=l (5.24)
{f, eom T

{C’, BCym Tt
p 1 (5.25)
Eciau uucno HEYeTKHX BBICKa3bIBATENbHBIX IEPEMEHHBIX BEJIMKO, TO Mepedop BCEX BO3MOXKHBIX
COOTHOIIICHIH MEXIY CTETICHAMHI UX UCTHHHOCTH I YCTaHOBIICHHUS HEUETKOW ONM30CTH JIOTHIECKUX
(hopMysT CTaHOBHTCS 3aTPyIHUTEIBHBIM. B 3THX ciydasx Ui JOKa3aTelbCTBAa HEYETKOW OMM30CTH
HCIOIB3YIOTCS BeIpaxkeHus (5.7)(5.25) nnu BeITEKaIOMMe U3 HAUX.

Ilpumep 5.5. Jloka3atb

—[-En2vEnZu—{ [Py )v(pu-g]) = (frpiv-Z

HUcnonszyem (5.13)
o A GEAT (RAVES IV BV AV R BE SR STV B Y S R AE4 )

[Mpumennm emre pas (5.13)
—.[ﬁfnfufnfu[—.fnzjn[fnfj]g[fu—f)n[ﬁfu—fjﬂ[[fu—é’ju[ —.ﬁu—é’j}

HUcnonp3ys (5.12), (5.9) u (5.10), monyuum cooTHOLICHUE
[Fv—Zjn[-Tv-2)n [[ﬁ w2 uf —.ﬁu—.f]]x [[fﬂ—.fju—é’)ﬂ [(ﬁu—.ﬁju—é].
[IprMeHNM K MOTyYeHHOMY BBIpaKeHHIO (5.12)

([ fnﬁfju—é‘)n[[ﬁ U—J?ju—.f): [(fﬂﬁfjﬂ(ﬁu—'ﬁj) w2

Ha ocnoBannu (5.19) umeem

[[ fnﬁfjn[fuﬁfjju—fz(fnﬁf) w—E

Just 3aBepuieHus qokasaTeiabeTBa npumMenum (5.17)

[[ fn—.fjn(ﬁu—.ﬁj)u ~Za [ fr—f )2
.Yron Tpe6OBaHOCL JOKa3aTh.



5.5. Heuemkue npedukambl U KBAHMOPbI

PaccmoTpuM Takme HEUYeTKHE JIOTHYecKne (OpMYNbl, KOTOpPHIE ONpEAETCHBl HEe Ha HEYETKHUX
BBICKA3bIBATEIbHBIX MEPEMEHHBIX, a Ha KakoM-Ibo MHoxectBe X. CBoum 3HaueHus (opmyna
npuanMaeT w3 wmHTepBana [0,1]. Takume HeweTkwe (GOpMyIBl HA3BIBAIOTCA HEYETKH IPEIUKATAMU.

3aMeTI/IM, 4qTo (by'HKHI/IH #"q' ,BBCICHHAA IMPHU PaCCMOTPEHNU HCUCTKOTO MHOXECTBA _-:'I B MHO>KCCTBC X,

SIBIISICTCS. OJTHOMECTHBIM HEUYETKUM MPEIAUKATOM, ONPECICHHBIM Ha MHOXKECTBE X.
Ipumep 5.5. Tlycte X={ 1,2,3,4,5,6,7,8,9,10}. Torna neuerkuii nmpeaukar A(xX) -"ObITh HEOONBIINM
grcIoM"- MOXET MIPUHUMATD CIIEIYIOIIHE 3HAYCHUS:

AL=1A=09 AD=07 44H=073
A 5= 01A6=047=0A=0AN=0A10=0

U (GaKTHYCCKH 3aJaCT HEUYCTKOEC MHOMXECTBO
MHOXkecTBe X.

fd={-::1|1::-,-::III.D|2::-,-::IZI.T|3::,-:D.3|4::-, <015
B

[lycTe HeweTkuil mpemukat Alx) omnpeseliecH Ha MHOXecTBe X={x1,x2,..xn.}. Torma mis Kaxmoro

. u
reX onpeneneno sHauenue #-"1( ) TpeauKaTa A
Bennuuny
HA=u Do p haenp )= N # (X)
xex 4 (5.26)

Ha30BEM CTEIEHBLI0 OOIIHOCTH CBOMCTBA Alx) TS DJIEMEHTOB MHOKECTBa X.

I . )
Ecnu MH}_D'S, TO Ha JIOTHYECKYI0 (GOpMyiy Az MOXKET OBITh HaBEIIEH KBAHTOP HEYETKOH

0O0IIHOCTH ki , KOTOpBIi yuTaercs "mis Beex...", wim " moboro...".
AHAJIOTUYHBIM 00Pa30M, BEJTHUUHY

T = D g (x)renp (o) = IEX#A( & (5.27)

Ha30BEM CTECIICHBIO CYIIECTBOBAHU CBOMCTBa J'-],(I:I TSI DJIEMEHTOB MHOXECTBa X.

FiA=05

Ecmu , TO Ha JIOTHYECKYI0 (popmMyy Ax) MOJKET OBITh HaBeIlIeH KBAaHTOP CYIIECTBOBAHUS

3 , KOTOpBI uuTaeTcs "CyIecTByeT Takom...", Win "umeercs Takoi...".
Al o o .
[TycTs - HedeTKas Jiornyeckas (opmylsia OT OJHOH IepeMEeHHOW, NIPUHUMAIONICH 3HAUYCHHS U3

re XAx . .
MHOXECTBa X. BLIpa)KeHI/IC W :ISIBJ'IFIGTCﬂ HCYCTKO MCTHHHOM (i)OpMyJ'IOI/I U YUTACTCA ",HJIH

reX [“:‘Ixe)f)ﬁ(x}

x
CTENEHb WCTUHHOCTH Alx) Oonpme wimm paBHa 0.5", a BEIpakeHHE

sxe X
9

SIBIISIETCSl HEYETKO HMCTUHHOW (OpPMYJIOH M 4YMTaeTcs ‘“CyIIecTBYeT TaKOH

100010

4YTO CTCIICHb
Al
HMCTHUHHOCTH BBICKA3bIBaAHUA OOJIBIIIE UIN PaBHO 0.5».

Haiimem mo ¢opmyne (5.13) Bemmauny _'f“("q}, npuMeHss K TpaBoii wactu (5.26) omeparmio
otpuuanus. [lomyaum
A= (xlieo—u (x2ianaop (o= | o)
A A A
re A (5.28)

Ha ocHoBanum (5.28) numeem

Orcronia cinenyer, 4To

([ Fe 2 A = | re X)) 529

AHaJIOTMYHO MOXKHO 1TOKa3aTh, YTO

—.[l:":'lxe X]l—uﬂ[xj)x[‘a‘xe)f]—u?](x}
(5.30)



HOpHZ[OK HaBCIIMBAaHWUS OAHOMMEHHBIX HCUYCTKHX KBAHTOPOB HECYHICCTBCH, B TO BPEMSA KaK MCHATH
MeCTaMH pa3HOMMCEHHBIC HEYCTKHUEC KBAHTOPLI B OGIIIGM CJly4ac HCJIb34.



5.6. Onepauuu Ha0 HeYyeMKUMU MHO)Xecmeamu.

Bonee nmonHOE M3N0KeHNWE Onepanii HaJl HEYSTKUMH MHOXKECTBAaMU TpecTaBieHo B [26], [28]. 3mech
MbI OTPAaHUYHUMCA KPAaTKHUM U3JIOKCHUCM, ITOJAKPCIINICHHBIM ITPUMEpPaAMHU.

HYCTB Jq u B - HCUYCTKUEC MHOXKECTBA, IPUICM
A= [ Lol (x}|x::-],.§‘= [-::,u (x}|x::-],xe X
A b

Ilepeceuenuem mHodxncecms A 4 B yaseisacres newerxoe MHOXECTBO, KOTOPOE OIPEASIIACTCS
CIIEIYIOMHM 00pa3oM

ﬁn5”’=[c:,u (x}|x::-],xeX
AnE e

iy d=tain(u (), pe(). a1

Obvedunenuem Heuemxkux MHOKECTB ‘q u B Ha3bIBACTCA HCUCTKOC MHOXCCTBO, 00o3HaYaemMoe AvE
1 OIIPEACIIIEMOE KaK

ﬁuﬁ’=[c:,u (x}|x:b],xe X
AvE e

# g =10 (0,4 () 5

ﬂOl’lO]lHGHuEM MHOINHCECmeda Jq Ha3bIBACTC U YEPE3 *ﬂ 0003HaYaeTCS HEYCTKOE MHOKECTBO

—uﬁ’i=[-::#_hq(x}|x:b],xeff

,roe
=1- .
Hg0=1-max(p ,(x) (5:33)

Pasnocmuio MHOXECTB ‘q u B Ha3bIBAaCTCA MHOXKCCTBO

JTIRB”‘={-::,M (x}|x::},xe)f
AVE . TIe

A={<03xl>, <0.8[x3>, <0 4xf >}
Ipumep 5.6. Ilycthb u

E= { 0.9l =, <0, %2 7, <0.4[x3=, <0.5]xd ::-}

- HCYCTKHUEC MHOXXCCTBA B MHOXXCCTBEC

X={ xl,xlxix-’-l,xi,xﬁ,x?} An B AvE_A_F

. Hatinem Ha OCHOBAHUH JIAHHBIX BBIIIE

ONpeeNeHUN:

AvB={ <09xl>,<02[x2>,<0.8x3>, <0.4[xfi >},

AnB={ <03xl =, <0.4x3>],

—A={ <0 TPl s, e 2, <0235, <lprd > <l |x5, <0.6[c 6, <17 =},
—B={ <0zl <0.8x 2=, <0.6[x3>, <0.5x4 =, <lx5 =, <lfx 6z, <1|xT =},
AvB={ <0.9]x1=,<0.2x 2>, <0.8[x3>, <0.4[x6 >},

BvA={ <0.7|x1=,20.2[x2 =, <0. Yx3=, <0.5[cd=).

MOXHO TPEAIOKUTh TaKyH HWHTEPIPETAUI0 TpPUBEACHHOrO mpumepa. Ilycts A MHOKECTBO
"OTIMYHUKOB" CTYIEHTOB, a E . MHOKECTBO "CIIOPTCMEHOB" CTYACHTOB Ha MHOXXECTBE CTYICHTOB
KaKoro-TO yHUBepcuTera. Torma AnE . HEYETKOC MHOXXECTBO CTYACHTOB OJHOBPEMEHHO
"oTIMYHUKOB" U "CIOPTCMEHOB", A MHOXECTBO CTYJICHTOB "OTIMYHUKOB" WK "CHOPTCMEHOB",

- MHO>XECTBO CTYJIEHTOB "HE-OTJIMYHHMKOB'", a -5 . MHOXECTBO CTYIEHTOB " HE-CIIOPTCMEHOB".



AVE . ymowectso CTYACHTOB OIHOBPEMEHHO "OTIMYHMKOB" u "He - crmopTcMmeHoB", B\A -
MHOKECTBO CTYAEHTOB "CIIOPTCMEHOB" U "HE-OTIIMYHUKOB".

[Ipn mocTpoeHNHM HEYETKUX MOJENCH BaKHYIO POJIb WIPAIOT IOHATHS HEYemKo20 GKIOYeHUs W
Heuemko20 paseHcmea MHOXKECTB.

HYCTB Aukb - HedeTKHe MHOXeCTBa B X. Cmenenvio 6Kknt04eHuss MHOMXKECTBA j'jBB Ha3bIBACTCA
BCIMYHNHA

vidB=n (# (0—=u (I}]
re X , (5.35)
LM v
raec I'HAI: } "“Bl: }- 3HAYCHUA q)yHKL[I/Iﬁ MNPUHAATICIKHOCTU HCYCTKHUX MHOXKCECTB J"].uB COOTBETCTBCHHO.

AHaJOTHIHO MOXKHO ONpPEACINTG CTEICHb BKIIFOYCHUA P(H’B:I pacIuIbIB4aTOr0 MHOKECTBA EB

MHOXXECTBO "q .

i o
ECJ’II/Iw:"‘l-l’B"'l_l:l'5 TO IIOoJararOT, 4TO MHOXKXCCTBO A HCUYCTKO BKJIKOYACTCI B MHOXCCTBO B nu

Az B
bii

0003HaYaeTCs . B MOPOTUBHOM CJIy4a€ MHOXKCCTBO A HEYETKO HE BKIIOYACTCS B B, n

Az
obo3HauaeTcsa = ~
Cmenenvio pasencmea HEYETKUX MHOKECTB A U B HaswIBaeTCs BeMM4YnHA

HAR= N [,u (X p (x)]
re X B (5.36)

o - B
Ecmm ',LJ:_.-"-].,B:I_D_ﬁ, TO IIOJIararoT, 4TO0O MHOKCCTBA Jq n B HeuemKko paBHbI, U 0003HaYar0T HHB

7 B oo
Ecin HAB)=0.5 , TO MHOXKECTBA PACILIBIBYATO HE PABHEI A2E
Onepaiyy UMIUIMKAMA — W SKBUBAJIEHTHOCTH <> OIPEAENSIOTCS cOOTBETCTBEHHO 110 (5.4) u (5.5);

10 g S

BCJIIMYHHBI TIOHMMAarOTCA KaK HEUYCTKUE BBICKA3bIBATCIIbHBIC IIEPEMEHHBIC, a -

oneparys KOHbIOHKIIMH, onpeeiseMas 1o (5.1), koTopas 6epeTcs mo BceM * = X
[ToHsTHE pacIuIBIBYaTOrO PaBEHCTBA SIBJISIETCS 0000IIEHHEM MOHSTHS PaBEHCTBA YETKUX MHOXKECTB A

AL=1

u B, Tak kak B 3ToM ciyuyae npu A =B nmeem HAE) .

Ucnone3yst onpeneneHne >kBUBaNeHTHOCTH B (5.31) M yuMTHIBas KOMMYTaTHBHOCTh KOHBIOHKIIHH,
MOJTyIHM

HAE)= ) QX[[# SR B(I)Dﬂ [# B(x}%»#ﬂ(x)}

HAE= N [[,u (0= i (x}Dﬂ N [# (X)—=u (I}]
re s A b rexs 5 A

Orcrona, Ha ocHoBaHuu (5.30), cienyet

HAE = v A BB A (5.37)
Ipumep 5.7. X= {x1,x2,x3,x4,x5},

A={«0.3x2>,<06x3>, <0 4[x5>)

E={c:[l.8|x1::-,ci|].5|x2 2, <073, <0655 )

Torpa

y(A.B=(0.83=010[03-0.50A 0.6—0.7)n[0-20)n(0.4—20.6)=
=1al.7n07aln0 6=046

(B D=(0.8=010[0.5-0.30A[0.7—0.6)a[0-20)n(0.6-20.4)=
=0.2n0.500.6nlA04=0.2,

Taxum 06p330M,| A<, adAg s .



,L(ﬁ,B)=(DHD.E)ﬂ(D.3H~ 0.5)7 (0.6 0.7 ) [ 06> 0) A [0.6¢ 0.4 )=
— v By B y=06102=0.2

}1=[c:,u (x}|x::],§'=[c:,u (yilp :b],ye ¥
HyCTB Jl-]' B €CTh HEYETKHE MHOKECTBA B X U Y COOTBETCTBEHHO.
Cmenenvio Heuemxocmu "qﬁ} MHOXECTBaA Ja: B X €ecCTb OTPUIAHUE CTCIICHU PaBCHCTBA MEXKIY

MHO>XXCCTBOM -"q H €TI0 HOCUTCIIEM A, T.C.

ARy =1-p(AA

Ha ocnoBanmuu (5.33) umeem

AB=l- N p e,

xelX
I'ne
B Lxe A
“AT |0xed
=0 e u
Eciu #-"[1( ) , 10 “¢4 B srom cnywae senmumna #-"[1( ) #-"'1( ) paBHa enunuie. IlosTomy
N . N
X p prpakennn A yoxeo savenums XX Mockomsky ans Beex TEA  pemmumma
i aB=1- ) p (et
Hfx)=1 e ¥ A

, TO IIOJIy4aeM
Ha ocHoBanuu OIMpeaACICHNA ON€paliii SKBUBAJICHTHOCTU OKOHYATCIIbHO UMECM

Al=1- N u (0
ve ¥ A _

E={<g (x),x>]0 X
Heuerkoe mHOMXECTBO E

(‘?‘xeX)(#E(x} =05 .

Ha30BeM He4deTKo HHAN(pQepeHTHsIM B X, eciu



5.7. OcHo8HbIe ceolicmea ornepayuu Had HeYyemKuMu

MHO>@KecmeamMu
[Myctp j’ﬁ"ﬁ—npommnbﬂme HeueTkne MHOecTBa B X. MMEIOT MecTo Cleayrolie CBOWMCTBa:
ﬂ[—ﬂ)gﬁ; (HHBOIEOIHA)  (5.38)
A A=A, (HOEMIIOTEHTHOCTE) (530
AnA=d,
AvB=Eui (KOMMYTaT HEHOCTE) (5.40)
ﬁﬁézéﬂi
jlu[ B‘uf’]z[fluﬁjluf'z A Bl GaccommaTiERoCTE) (5417
%[Bﬂﬁ]ﬁ[ﬁﬁﬁ]ﬂf’ﬁﬁnﬁﬂf’,
;h.r[ B ]z[ﬁuﬁjﬂ{ﬁuﬁ ); (mHCTPHAYTHEHOCTE) (5.4 2)
%[Buﬁﬁ[ﬂnﬁ}lu(ﬂnf’);
—.[ﬁuﬁ’]z —An—5, (Zarnm me Moprama (5.43)
~(AnBle~dvnF;
Av—d=Bu-E (544
Av—AvB=Bu-Bui (5.45)
An—An B Br—Bn i
[ﬁu—hﬁ)u[ﬁﬂﬁgjzﬁu—j' (546
[An-AJn[Bn-Bl=An-A; (547
AB=dn-B
(AcB)=(-Fc i) (5.48)
(A Bl -5 ) (5.49)
[Ag(Bv-5) H[ﬁ =B, (5.50)
[[ﬂn-uq) (Bul) = [[EnﬁB] [Av); (5.51)
Az A AnG=, (5.52)
AvX=X AnX¥=4A (5.53)

Pugd

g mokazarenbcTBa HEUETKHX paBeHCTB (5.38) - (5.53) MHOXecTB

A ’UB X ¢ TOMOIIBIO JIOTHYECKUX OMepaliii, HeOOXOIMMO HCIIONB30BaTh BhIpaxkeHUs (5.31)—
(5.37) 1 coorHomeHus Juis paciuibiB4ato Onu3kux Gopmyn (5.8)-(5.25), mokazarh, 4TO CTeneHb

, IOJIYYECHHBIX U3 MHOXCECTB

Bz
paBeHCTBa HE L2053 . Ilockonbky BenuuuHa HEL) B COOTBETCTBHH C (5.2) paBHA HaUMEHbILIEMY

i
W3 3HAUYEHHUH CTeneHer HCTUHHOCTH SKBUBAJICHTHOCTH "q BHO BCEM IEX’ TO HeO6X0ﬂI/IMO

IMOKa3aTb, 4TO IJIA m0060ro reX 9Ta BEJIUYMHA OOJIBIIEC WK paBHa 05, T.C. HCUCTKHNC BbICKA3bIBAHUS

FH

O TMPUHAAJICIKHOCTU J'HO6OFO IEX MHO>XECTBaAM Q paciuibiIB4aTO 6J'II/I3KI/I. Ecau 3HaueHus
CTEIIEHEN HCTUHHOCTH ABYX BBICKA3bIBaHUN paBHBI, TO 3TH BBICKA3bIBAHUA PACILJILIBUATO 6HI/13KI/I.
HOBTOMY JUIA 10Ka3aTCJIbCTBA HECUCTKOTO PABCHCTBA MHOXKECTB CIICAYCT IOKa3aTb, YTO JJId J'IIO6OFO

re X

3HA4YCHUA (byHKIII/Iﬁ NPUHAIICKHOCTH JId KaXAOro H3 I3THUX MHOXKCCTB paBHBI, T.C.



H P(x)=,uQ(x) |

i

Jokaxem, Hampumep, BTopoe BeIpaxenue (5.42). Ilycts

Aﬂ[ﬁ

;42 -COOTBECTCTBCHHO q)yHKL[I/II/I

[.-ﬂlﬂB) [AHCJ

TPUHAJIEKHOCTH  JJIEMEHTOB U3 X  MHOXECTBaM

Host

=H
JIOKa3aTeJIbCTBA HEUYETKOTO PABEHCTBA ITHX MHOXKECTB HYXKHO MOKa3aTh, 4TO #1 4
IIycTs X - MPOM3BONIBHEIHN 3JIeMEeHT MHOXKecTBa X. Torma Ha ocHoBanuu (5.31) nmeem

H =i g, LX)

x
PackpriBaem #BVG Ha ocHoBaHMH (5.32)
-1 (1 v ().
'“1 A E I
Haxogery, k morydeHHOMY paBEeHCTBY npuMeHseM (5.12)
s =(1 (9 @) 1 O ]
N AR A4
Tenepsb, MPUMEHUB K MTOJYyYEHHOM MpaBoil uactu nocnegoBaTensHo (5.31) u 3ateM (5.32), nonyuum

[,u A(x}mﬁcx)]v[,u A(ch(x}] iy v, (o=

, 4.T..

Beipaxenust (5.38)-(5.53) cnpaBeanuBbl JUisi JIIOOBIX HEYETKHX MHOMXKECTB AL B X. Orcrona
CJIEZyeT, YTO OHM CIIPAaBEIUIMBHI U IS JFOOBIX YETKHMX MHOXKECTB, SBJISIOIIMXCS MOAMHOXXECTBaMHU X.
OnHako BO3MOXHBI HEUETKHE PABEHCTBA, HE HMEIOIIIE aHATIOTOB B TEOPHH YETKUX MHOXECTB.

KEDKHOC HEITYCTOC HEUYCTKOC MHOKECTBO JEI B X MOXHO NpEACTaBUTh B BUIC
A=y A
(=]
acpld (554

=[J:EX],H (x}&a:]
rie A - YeTKOe MHOXECTBO, COCTOAIIEEe U3 TeX relX , VIS KOTOPBIX 3HaYeHUe
GbYHKIUH TPUHAUISKHOCTH PABHO WITH OOJIbIIIE HEKOTOPOTO YPOBHsI a. [Iputem

Hoy g, X0=0m (3 5:55)

AL 310 MHOKECTBO a-ypoBHSI ¢ HOCUTENEM A,.

fi:{-::l:l.8|x1 3, |2z, <0 x5, <0.5x5 ::-}.

- e .
HaliJleM 4eTKHE MHOKECTBa ! {J]D'B b Aﬂ'l Aﬂj} :

A[IE x1x2 1 {xE},ﬁDl {xlexSxS} ff-.

Taxum 00pazom,

={EI.8, 1, 0.1, I:I.S}

Ipumep 5.8. Ilycthb [Tockonbky 1 ,

05~ {xl,xlxi}

woeda=A

Mo>HO IpOBEPUTH, UTO ™ . Jle’iCTBUTENBHO,

A= {20 ULz, <0 Yx2d, <0 13>, <0 15> hof <05 >, <0 5x2 =, <0.5)x5x}
<0 Bxlz, <0 Bz o <2z}

ﬂeKame@blM (I’lp}lelM) npous'ee()eyuem HCUYCTKHUX MHOXECTB ..""].u.B Ha3bIBaACTCs paCHHBIB‘IaTOC
MHOQOXECCTBO HX B B X XY, or[pe,uenﬂeMoe KakK
ﬁxB={~w (m}|(m):=],(x,y}emf, (5.56)
Ax=E
Z0a

A B(IJ'} H (I}ﬂ# (¥)= mm(# (), 0’}] (3.57)

JlaHHOe ompeneneHue MpsSMOro MPOU3BEICHUS HEYETKUX MHOXKECTB BBITEKAET UX ONPEAETICHUS YETKUX

MHOXECTB M U3 BeIpaxkeHus (5.54). IlpencraBum Ha ocHoBaHuM (5.54) HeyeTKHE MHOXKECTBA AuB ,

A= adn B=w aqBo  AxB=w aldxBao fee [F'M"—"FIB)
> , 1 , e

AxE B BUIE . Torma



flxﬁ:u“ ceAoexi r:r:Br:c=u“[rxﬂ.rxxr:cBr:c] (5.58)

Ipumep 5.9. Ilyctp
ﬁ={c:n.3|x1::,-::n.s|xz 2},

B={<07[pl>,<03)p22,<0.9)p3= 1.

Haiitu nexapToBo npousseneHue Ax B . MHOX€ECTBO ypOBHEH €CTh

pLAL p1E=(0.30.7,0.5,0.5) Tora

Ay =xLxD Ay = (1D A, =(xD) Ay = 2,

Bya={pLr253}L.5r={r Ly 2B ={r 3 Fhe={r3}.

CTcroma

AxB=(0.34, %0, 38, ;0007 4, , x0. 75, 3o

"84y g =085, g0 DA o < 0.05, )=

{20.3)<xl,yl == <0 3)<xl 2=, <0 3| <zl y3== <0322 yl=» 20, 3)<xd,yl=> <032 3= fu
{<07|<x2, 717> <0.7|<x2,y3=> po{ <0 8| <xd g3z 1o D=

{0 3=zl yle> =0 3=m]l yiee <0 3]<nl yi=» <0 7|<xd yl=> <0 3l<xd yi=> <0 8|zxd yi==1
Tort xe PEIYIbTAT MOKHO MOJYYUTH C MOMOLIBIO MaTPUILIbI CMEKHOCTH. OTOT cnocod MmpeaACTaBJICHUA

NpsAMOIro MPOU3BCACHUSA, HA HaAll B3IJIAN, Ooitee HaFHﬂHHLIﬁ. HeﬁCTBHTeHbHO, IMyCTh AaHbl TC K€

HeweTkHe MHOKecTBaAME Marpuia CMeXHOCTH B 3TOM Cliydae MMeeT pazMepHocTh 2x3. CTpoku
MaTpUIlBl 0003HAYAOT 3JEMEHTHI MHOXECTBa A, a CTONOIBI - 3JeMeHThl MHOXKecTBa B. Torma Ha
MEPEeCEUYCHUN i-CTPOKH U j-CTONONA mMmoMemaercs (YHKIUS TMPHHAUICKHOCTH, ONpEACICHHAS B
cooTBeTcTBUU C (5.57):

. vl [y2 |y3
R..=| * 103 [03]03
x2 |07]03]08

ITycts
ﬁ'=[¢:,u o o e o e L o ::-e)fx}’],
F

ﬁ‘={,u CPER P I e YR

F

Komnosuyueii (ceepmioti) He4eTKUX MHOXKECTB Ha3bIBAETCSI HEYETKOE MHOKECTBO:
Fo P [-:i,u

2o
M exEe=|pu <xperop <pExxelX el
F F

o ¥ (5.59)

SXLE XL E |, E e X,E],
FalF

Otcrona ciemyer, 9To <x,z>EX*Z MIPUHAISIKAT HEYCTKOMY MHOXKECTBY FoP ¢ qanbonsueit ws

MEHBIINX CTeTeHeil PHHAIIEKHOCTH KOMITORMpyeMBbIX map <x,y>0 X1 Y u <y,z>'51"r *Z peuerknm

muoxecTBam S HE , B KQUECTBE )’ MOXKET BBICTYIIATh HECKOJIBKO KOMIIOHHUPYEMBIX 3JIEMEHTOB.
ITlpumep 5.10. HaitTn KOMITO3UIIHIO (CBEPTKY) HEUSTKIX MHOKECTB

F={el3axd plze, <07|<x L plz>, <0.9)<x2,p 20>, <l|xly 3=e <0 4 Ly dzn),
}5={ <l|plzdzz <0 2|<plelzz, <0 8|<plednn, <0 3<p Lzl >z, <0 d|<p Lzdzz],
FDF‘={ 0. 3]=xl,zl =, <0.3|<xl 23, <0, 3 <xlzd =, < 03] <xd 2l x, <07 <xd 2 300, <0.7]<xdz4 ::-::-}.




5.8. Heuemkue omHoweHuUs

s X =
HeuerkuMm oTHOmEHHEM I;E?( ’Fjl Ha TPOU3BOJIBHOM HEIYCTOM MHOKCECTBEC X Ha3bIBaeTCsI napa

. F X
MHOXECTB, B KOTOpOI/I F SBIIACTCA HCUCTKHUM MHOXCCTBOM B X B :;E.'-‘I: ’Fjl MHOXCECTBO X HaA3bIBACTCS

00IacThIO 3aaHu4, a F _ yeuerxum rpaguKOM OTHOIICHHS.

B F X
Hocurenem HedeTKOro OTHOIICHHMS ';E?(X’Fj HAa3bIBACTCA 4YE€TKOC OTHOIICHHE ';F( ’F:I, Y KOTOpPOro

rpaduk F sBisercs HocuTeneM rpaduka F .

CyIecTBYIOT YeThIpe SKBHUBAJICHTHBIX CIIOCO0A 3aJaHUS HEYETKHX: TEOPETHKO-MHOXKECTBEHHBIH,
MaTPHUYHBIHA, rpaUuecKUil ¥ C MOMOIIBIO HEYSTKUX MPEIAUKATOB.

JUis 3aaHusT OTHOIICHHS B TEOPETUKO-MHOXKECTBEHHOM BHJIC HEOOXOJUMO MEPEYHCIUTh MHOXKECTBO

X = {xi},i0 I= {l,...,n} u 3anate HeueTkuit rpaduk
F={<  <xi,xj> < xi,xj>>K xi,xj>0 Xt X}.
F

B MAaTpUIHOM BHUAC HCYCTKOC OTHOLICHHUE 3a4aCTCsA C MOMOIIBIO MaTpUllbl CMCKHOCTHU R(P‘, CTPOKHU U

CTOJIOLIBI KOTOPOW ITOMEYEHBI 3JIeMEHTaMH reX , @ Ha TepecedeHuH Xi, CTPOKH M Xj CTOJIOUa
.‘r’j.=,|'.-dF <X M

HAXOAUTCS DJIEMEHT , Tae Fo cbyHKuI/m NPHUHAJICKHOCTH 3JICMCHTOB U3 XxX

HEYCTKOMY rpa(i)I/IKyF .

Heuerkoe OTHOIIEHHE MOKHO 3a4aTh B BUE Ipada C MHOXKECTBOM BepuiMH X, ayram < Xi,xj >

<xixis

M M
KOTOPOTO TIPUITHUCAHO COOTBETCTBYIOIEE 3HAUCHHE F (yHKIIMH TPUHAAIEKHOCTH F

Ilpumep. 3amaauM HEYETKOE OTHOIICHHE ';ﬁ(X’Fj, y kortoporo X={x1,x2,x3,x4,x5,x6}, a
ﬁ'={c:l].5|c:x1,xﬁ::-::-,c:l].?‘|-::x1,x5::-::-,-::El.4|c:x2,x3::-::-,c:l].8|-:::r:3,:r:3::-::-,-::III.2|c:x4,x3::-::-,}
<03 d, xhe <08]<xh,xd 2 2w 23 s <l|xb )

HEYETKUI
Marpuna CMeXHOCTH HEUYETKOTO OTHOLICHUS ¥ umeer sum:
xl x x3 x4 %3 x6
xl 0 0 0 0 0.7 0.3
x? 0 0 04 0 0 0
Ryp= =3 0 0 0.8 0 0 0
0 02 0 0 03
0 0 0 0
0 1 0.6 0 1
Puc.5.2. I'pad otHOmIEHMS
50T Hocabscabeee Fabe X
Ilycts R IIPOU3BOJILHOE HEYETKOE OTHOLEHUE. Eciaun napa F ,TO
BBIPA)KCHUE aph Npe/ICTaBIsieT co00i HEeYeTKOe JIOTHYECKOe BhICKA3bIBaHHE, 3HAUCHWE MCTHHHOCTH
Mo cab
KOTOPOTO PaBHO & . OTcroga cienyer, 4To JUisl 3a/laHHsl HEYETKOro OTHOoUIeHHs ¢ Ha X

xidx N
HEOOXO0IMMO 3aJaTh HEYETKyIo (opmyiy wi , OT JIByX NEPEMEHHBIX WIM HEUYETKUH MpEeauKar,
KOTOPBIH OIpesieieH Ha MHOXKECTBE X, a 3Ha4eHUs IPUHUMAeT U3 uHTepBaia [0,1].

ITycts PXF) 5 w=(XF) HEKOTOphIe OTHOLIeHUs Ha X. OIpeaenuM cTeleHb PaBeHCTBa
g

OTHOIIICHHUI



M= M ('HF wxi K }{—},.HP wxd k=,

ik e XE (5.60)

. P T o
Ecmu ’L'(W";F}_D'S, TO OTHOIIECHHUS L HEYETKO pPaBHBI, T.C. w .;z;" Ecmu xe ’ﬂ{w’@}inj, TO
OTHOIIEHHS HEYETKO He paBHBL. [Ipu HF)=0.5 OTHOIICHHUS Wl B3anMHO WHAN(D(DEpPEHTHBI.

W

Cmenenvio 'q@ HedemKocmu OmHOUEeHUA

AP =1-fp D)

rae @ - HOCUTEIIb PACIUIBIBYATOTO OTHOLICHUS I;E?

MiE= N (#F WA P 2,

Ha3bIBACTCA BCIIMYHMHA

. Ha ocHoBanum (5.60) nmMeem

<HreX?

aie

o lecmt <xixjz=e F,
H_SXLX] = 1 i

F . BCImH <xi xj =g I (5.61)

K <, xj >=1 o Mo g »=1
Ecnmu , TO mapa <xixj>% F , T.C. F . Orcroga cTerneHb HUCTHHHOCTHU
BBICKA3bIBAHUS

H o XL e p o S 2 ()
» F
o Mo wxixie=1

paBHa equHuie. [ockonbKy <xi,xj>< F y penmunna * F , To BeIpaxkeHHe (5.61) MOXKHO

3almcaTtb B BUJC:

Agi=l- N (W <xrz)

wxixize F F (5.62)
HYCTL ';F(X’Fj u @L-"=|:X,P:I - IPOU3BOJIbHBIC HCUCTKNE OTHOLICHUSA Ha X. OtHomICHHE I;E? HCYCTKO
BKJIFOYA€TCA B OTHOLICHUC Y, €CIIN FI;P . 910 0003HauaeTCs wl;l;ﬂ .
Obwedunenuem omHoweHu WI;F Ha3bIBACTCA HCUCTKOC OTHOILICHUC jj(X’S:I , €CJIIN jjl:WUﬁ? HpI/I
wxixieel
9TOM JJIA JIFOOBIX CITpaBCIJINBO
Mooomi o= Sxd i e O e
& F F (5.63)
HepecelteHueM OMHOWEeHULL ;ﬂ.-"u:;i? Ha3bIBaCTCA HCUYCTKOC OTHOLICHHEC
FXDN=rd, ecm U=FrF
HpI/I 9TOM UMECT MECCTO
Mo Sxi = <xifeng, <xi x>
v F £ (5.64)
ﬂOl’lO/lH@Hu@M OMHOWEHUA I;F Ha3bIBACTCA OTHOIICHHUC ﬂg{X’F} , Y KOTOpPOTrO It JIFOOBIX
wxixize X
CITPaBCIAJINBO
Mo exire=l-u _ <xixi>
i AT

Hnsepcueii ommnowenus
CIIPaBEAINBO

Ha3bIBACTCA HCUYCTKOC OTHOLICHUC UIA KOTOPOTIo
Mo WXL = SXEX] P
7 F (5.66)

. . . - - o - ”D -~
Komnosuyueil (ceepmioti) omHouieHui WU astisaetcs oTHOweHHE VXV )y =iod , Y KOTOpOTO

HEYeTKUH rpapuk V=FolPy IUIs JTI0OBIX X1, Xj, Xk X Bemonnsercs cootHomeHue:
Hp Sxiafie=| 00 <xiximia <xixi
F
Tk Tk (5.67)
B Bripaskenun (5.67), Ha3pIBaeMOr0 CBEPTKOI max- min, onepanus U o3HadaeT B3sTHE MAaKCUMyMa
nns Beex xk, a () - B3sATHE MUHHMYMa.



st Iponu3BOJIBHBIX OTHOLIEHUI P R W=(A.F) u VXS CIIPABENJIMBbI CBOMCTBA!

S e gl gl
o] =gl
Fo [P |=(F o) (FoF)
ol o6 1 oo 0
e 0l 06 06 . 0 04 04
ol ol ol 005 09
o o 0 o005 1

Komnozuiuto oTHOIIEHUH MOXKHO HAaiTH U3 "Mpon3BeAeHUA" MOIYYEHHBIX MAaTPHIL;

01 06 1 U T 005 1
En o 01 06 04 l 004 04 _ 005 04
01 01 o 005 08 0 01 01
o 0o a 0ons 1 [ T



5.9. Heuemkue ebicoObI

B cinywyae HedeTKOil IOTHKY TpaBHIIa BEIBOJA 3aKITFOUEHHUH Takue ke, KaK U B YeTKou joruke. OIHAaKO,
€CIIM B YETKOW JIOTMKE BHIBOJ OCHOBAH HAa TOYHOM 3HAaHMHM (aKkTa, TO B HEYETKOH JIOTMKE, BHIBOJA
0azupyercsi Ha MHOMXECTBE BO3MOXHBIX (DaKTOB, MOSBICHHE KOTOPBIX OMNpeesieTcss (QyHKIneH
HpHHaUIeKHOCTH. Hampumep, paccMOTpHM H3BECTHOE NPABUIIO /modus ponens IS YETKUX CHCTEM:
P—Q u P, To Q, T.e. BeBox Q u3 dakra P mo mpasmry P—Q. To e mpaBmiio mpuMeHNMO U IS

= i =
HCUYCTKHX paCC}DKZ[eHPIfI, HO B 3TOM CJiyd4a€ Mbl JOJI)KHBI 3alUCaTh: F_}G I/IF , TO G' . Ecnu

B B
3HAaHHA HCUYCTKUEC, TO MHOXCCTBA ﬁ u F HEOO0A3aTeNbHO COBIIAAIOT. Ecmm F n F OnM3KKU Apyr

-~

e

ApYyry, ToO MOXXHO UX COIIOCTABUTD U IMOJYYUTH BbIBO .

i

3Hanue OTPpAXKACT HCUCTKOC NPUYMHHOEC OTHOIICHUE IMOCHIIKU U 3aKITIOYCHUSA. Hazosem sT0

OTHOLICHHE HEueTKUM R: R=F _}G. R MOXHO paccMaTpuBaTh Kak HEUETKOE MHOKECTBO IIPSIMOIO
npousBeneHuss XXY IMOJHOIO IIPOCTPAHCTBA MOCBUIOK X M IIOJIHOTO IPOCTPAHCTBA 3aKJIIOUEHUH Y.

&

Takum 00Opa3zoM, nmporece Mogy4eHus pe3ysibTaTa BhIBOJA C WCTIOJIb30BaHUEM HAOIIOICHUS F u

3HAHMS [IPABUIIA MOYKHO TIPEACTABUTH B BHIE KOMIIO3UIIUK:
F=F" D[F — 7 ]]

BrBoa G' ompenensercss U3 CBEPTKH Max-min HeUETKOTO MHOXKecTBa F' m oTHOmeHus R Ha
ocHoBaHuu (5.59), (5.67), a Taxxke (5.54) u (5.55):
B monydenHoii marpuie (BEKTOP-CTPOKE) KAXKABIA i-i AIEMEHT MPEJCTABNISET 3HaueHUE (GYHKIMU

MPUHAIJIC)KHOCTU MHOXKECTBA G\I . Takum o6pa30M, MbI IOJIYYHUJIM MHOXKECTBO

& ={<0|1>,<0.12>,<0.6|3>,<0.6|4>}.

WHpIME cI0BaMH, OTBET - "B HEKOTOPO# cTerneHu OobIie".

Ilpumep 5.13 .PaccMOTpHUM HEUYETKHH BBIBOA B 3ajade MPHHATHS PEIICHHS O HEUCIPABHOCTH
aBTOMOOWJISA IIPU YIPOIICHHOW OUArHOCTHKE. Takod MOAXOA MOXKET OBITh HCIOIB30BaH B APYTHUX
JMAarHOCTHYECKUX cHucTeMax. OUYeBHIHO, YTO CIOXKHOCTh pelIeHHs OyIeT 3aBHCEeTh OT ITOJHOTHI
OITUCAHUSI CHCTEMBI.

[TycTh noHOE MPOCTPAHCTBO IOCHUIOK X COCTOUT U3 T ()aKTOPOB, a OJIHOE IIPOCTPAHCTBO
3aKJIIOUCHHH - U3 71 CHMIITOMOB:

X={x1,x2,...xm},

Y={yl,y2,....,yn}.

IIpr m=2, n=3 MO>XHO HHTEPIPETHUPOBATH MOCBUIKH M CHMITTOMEI (3aKITFOUEHHS) CIIEAYIOIM
obpazom:

x1 -HeWcnpaBHOCTH aKKyMYJIATOPA,

X2- HEHCIPaBHOCTH B KapOropaTope,

yl - 3aTpyAHEHHBI 3ayCK,

y2- yXyALIEHUE [[BETa BBHIXJIONHBIX I'a30B,

y3- HEJIOCTATOK MOIIHOCTH.

Mexny Kaxa0u NpeanoChIKON U KaXKIbIM 3aKIFOYEHUEM UMEETCS] IPUUMHHOE OTHOLLEHUE, KOTOPOE
0003HaYNM UMIUTHKAINeH Xi—yj. Bece Takue oTHOmEHHS 00pa3yoT MaTpPUIly HEUETKUX OTHOIIEHHH R.

KoHkpeTHbIe MPennoChbUIKU U 3aKII0UEHHSI MOKHO PacCMaTpUBaTh KaK HEUETKHE MHOXKECTBA AnB
Ha npoctpanctBe X U Y. Toraa oTHOIIEHUE 3TUX MHOYXKECTB UMEET BU:

E=i.R 0
ByﬂeM CYUTATb, YTO 3HAHUS IKCIICPTA ONPCACIICHBI ManHHGfI R m ona wm3BectHa. KpOMC TOrO,
HU3BECTHBI I10 Ha6J'I}O,l:[eHI/I$[M KOHKPETHBIE B ,E[aHHI;Iﬁ MOMCHT TECTUPOBAHUA 3HAYCHUS MHOKECTBA E

3amaga cOCTOMT B ONPENCICHUN 3HAUYCHHH AJIEMEHTOB MHOKECTBA IOCBUIOK A , T.€. TIO CICICTBUIM
onpenenuts npuuuHy. Ilycts MaTpuia R oTHOmeHMI nmeeT BUA:

oo 0.1 02
0.6 0.5 05

[TycTh KOHKPETHOE COCTOSHIE aBTOMOOWIISI OIPENIENISETCSI MHOKECTBOM



B={<09|p15,20.1|p25,<0.2|p3>}

Heo0xoanMo onpenenuTs 3J1eMeHTH MHOKECTBa A={2al|xl> <al|xds} . Torna BeIpaxenue (i)
MPUHUMACT BUJ:

[Ps 01 02| a3 32 E; Ei

HJIIN B TpaHCHOHI/IpOBaHHOM BH/JC:

09| 05 06

otl=or o0sf|®

02l oz os
PaCKpLIB 9TO BeKTOpHO-ManI/I‘{HOe BLIpa)I(eHI/Ie, HoﬂquM:
0.0=(0.0 Al w(D.6 nal), ()
01=(D. 1nal (0. 5n ), (i)
0.2=(0. 2nal)v(0 5nad), (v

Bropoii wien npaBoit yacty (if) He BIUSAET Ha JIEBYIO YacTh, IO3TOMY:
0.9=(09nalinal=0g

W3 (iii) umeem:

0.120.5na2,a2=0.1.

Taxum oOpazom,

].-EEI.I:EDQ, DEEEEDI’ T.C. JIydlle 3aMCHUTb aAKKYMYJIATOP (al - CTCICHb HCEUCIPABHOCTH

AKKyMyJIATOpa, a2 - CTEIICHh HEUCIPABHOCTH KapOroparopa), U MHOXKECTBO A MO>KET UMETH OJHO U3
JIByX 3HAUEHUM:

A=[<l|xl >, <0.1)x 2] mA =[<0.9]xl >, <0]x2 7]

TIpumep 5.15. B cnoBecHO# (opMe 3a1aHbl CIACIYIONIHE TPOAYKIIMOHHBIC TIPABUIIA:

eCJIU IPUOBLTH KIIMEeHTa OOJbIIast

TO KPESOUTHBIA PEHTHHT KINEHTA XOPOIIHit )
Hedverknmu 3HaueHUSIMHA 37IeCh ABISIFOTCA ""OomnbInas” u "'xopommit".
B »sTOoM mpumepe mMeeM HAWMCHOBAaHHS [BYX JIMHTBUCTHYCCKUX MEPEMCHHBIX: [IpuOBUTE U
Kpeautneiii_peittunr. Kaxknmas w3  3THX  JIMHTBUCTHYECKHX  TEPEMEHHBIX  ONPEAETSIOTCS
COOTBETCTBYIOIIMMU MHOXECTBAMH 3HaYCHHUI. B 4acTHOCTH, OTHUM M3 DJIEMEHTOB TAaKOT'O MHOYKECTBA
I TepEeMEHHOW TpUOBUIb  SBIAETCS  3HAYCHHE

"oonpmas". DTO 3HAYCHWE OIMUCHIBACTCS HEYCTKOW MepeMeHHON <boavwas,[1.4;2.2], A >rne A
MOJKET HMETh, TI0 MHCHHUIO DKCIIEPTA, CIICAYIOMINN BUI:
A ={<0.1|1.4>,<0.3|1.6>,<0.8|1.8>,<0.9|1.9>,<1[2>,<2|2.2>}. (w)

Amnanorn4Ho, "Xopomuii" onpeaesseTcs HedeTKol nepeMenHon <Xopommid, 14;20] B >, TIIe
HEYETKOE MHOXECTBO UMEET BHL:

5 ={<0.1|14>,<0.3]16>,<0,5|17>,<0.8|18>,<0.9]19>,<1]|20>}. (vwv)

[TpoeKTHPOBIIMK SKCIEPTHONW CHUCTEMBI, WCIOJB3Ys 3HAHHs OKCIepTa W TOJYYEHHBIE peaIbHbBIE
pe3yIbTaThl, KOPPEKTHPYET 3HadeHHs (YHKIMKA MPUHAUISKHOCTH 1O TeX IOp, IMOKa CHCcTeMa
HAaWUTydmuM o0pa3oM He OyAeT MOAETHpOBATh KOHKPETHYIO CHTyanuio. 3HA4eHUS QYHKIIUN
MIPUHAIIICKHOCTH MOTYT XpaHUThCS B 0a3e 3HAHUIA.

JluarBUCTHYECKAsA TIepeMeHHas [Ipubvlib MOXKET UMETh pa3IMyHbIe 3HAYCHUS: "TOBOIBHO OonbImas ",
"oueHb Oombinas" U T.1. [omoXKUM, 9TO B MpoIecce aHaIKM3a TOKYMCHTOB KJIMEHTA BBIICHUJIOCH, YTO
"I[TpubbLIb KITUEHTA 0080IbHO bonbua" IVv)

3HaueHUE 0080NbHO DOAbULAS MOKHO ONIPEJICITUTh HEYETKUM MHOXKECTBOM:

A '={<0.5[1.6>,<1]1.7>,<0.8|1.8>,<0.2]1.9>}.(Vv)
Teneps Texyiee cocrosHue 6a3bl 3HAHUH IPHHUMACT CIICIYIOIIHHA BH:

ecsn boavuwas (MpuOkLIb),

TO Xopouiuti (pEHTHHT). (VIv)

Jlosonvno 60rvuas (MpUOKLIL).
Hcxoast M3 3TOro COCTOSIHMSL 0a3bl 3HAHHMM, MOXHO CJeJaTh 3aKIIOYeHHE, YTO KIMEHT HMEEeT
"merutoxon" pedtuHr. Torma, Tekymiee COCTOSHHE Oa3bl 3HAHWHA IODKHO MOIM(HUIHPOBATHCS W
IPHUHATB BUA:



ecsu bonvuas,

TO XOpOWIUlL. (VIIv)
[losonvho 6orvuias.

Hennoxoti.

Heo0xomuMo TOCTPOUTH HEYETKOE MHOYKECTBO E '(y) (Hennoxoii) mo TpeOIOChUIKE A 'X) u

umeroleiics uHpopMamn A x)mu B (y) (mpaBmio BeiBora modus ponens).
IIyctes X- momHOE MHOXECTBO 3HaueHHWH "Oombmias" mpuObBUTE W Y- TOJHOE MHOXKECTBO 3HAUYCHUI
"xopomuit" peituHr. HazoBeM HEYeTKMM OTHOIIEHMEM R, oOTpakaiouuM HEYETKOe MPHYMHHOE

OTHOIICHUEC MNPCANOCbUIKM U 3aKIIOYCHHUA (Jq —>B) OTHoIICHHE MOXKHO paccMaTpuBaTh Kak
HCUYCTKOC MNMOAMHOXKECTBO JACKAPTOBA MNPOU3BCIACHUS XxY momaHOro MHOXKECTBa MpCANOCHIIIOK X u

saxmoueHnit Y. Torma, mporecc monydeHHs HEYEeTKOTO BEIBOIA 5 C HCIIOJIB30BAaHUEM HJaHHBIX

Br=AoR=AdA->E)

HaOIIOIEHUS A Y 3HAUCHUS R=J§I - MOXXHO TIPEACTAaBUTh B (hopme , Tme °©

- olepauus CBepTKU. B pa3BepHyTOM BHIE UMEEM:

He )= Uzﬂk(x)ﬂ(#j(x)ﬂ M (PH= UX#j‘(r}ﬂ(#j(r}ﬂ M=
=)y (on #E(,v}=r:m #B(.P}=#“Fn3(}’}

xeX  fod

Hang (X)

TI€ a -MaKCHUMaAJIbHOC 3HAUYCHHUC (byHKLII/II/I MIPUHAITIC)KHOCTHU

A & (x)

TIEPECCUCHUA MHOXKECTB

N Alx
Ha pI/IC.5.3 OPUBEACH MMOJYYCHHBIN BBIBOA. (DyHKIII/II/I MPUHAAJIC)KHOCTU HCUCTKHUX MHOXKCECTB I: :I n

Hix
( :I, COOTBETCTBYIONIUX MPEINOCHUIKE M BBIBOJY B HEYETKOM IMpaBuiie (V), MPEACTABICHBI HA PUC.
5.3a,6. Ha puc. 5.3B u T npuBeicHbl (QYHKIIMY TPUHAUICKHOCTH HEUYSTKOTO MHOYKECTBA HAOIIOACHUS

. - .y
Ax) Alxi A (x)
1 IEPECECUCHUST MHOXECTB . I/ICHOHB3yeM MaKCUMAJIBHOE 3HAYECHUE a KaK MEpPY

- N\ . g'l
conocrasnernsa A | Tlo sroit Mepe BBIOJHUM PEOYKIHIO 3aKJII0UYEHHS 0 (puc. 5.3, 7).

Penyxuueit B(y:l
Ha=a,¥yel

SIBIIIETCS. OTCEUEHHE MO Mepe comocraBieHus a. Ha pucynke aY o3Hauaer, 4To
Takum o6pazom, aist TeKymux HadmoaeHui (JloBobpHO OouibIas) B pe3ynbTaTre IPUMEHEHUs TPpaBuiia

N'\
ALE (ecnu Bompmas, To Xopommuii) momydaem () (Hemoxoit). PesynpTar BEIBOJA SIBIsETCA
HEYETKUM MHOKECTBOM B Y (puc. 53,1). OnHaKO NPUHATH OKOHYATEIBHOE PEIICHHUE TI0 YCTAaHOBJICHUIO
peiitnHra Henb3s. [lemo B TOM, Ha OCHOBE (DYYHKIMH TNPHHAUIEKHOCTH HEOOXOIMMO W3BIEYH JUIA
KOKIOH TOYKH 3Ha4eHWs B Y. DTOT Mporecc HasbiBaeTcs Oegadzughuxayueri (mpeodpa3zoBaHme
HEYETKOr0 MHOXKECTBA B YeTKoe). /It 3TOro BOCHONIB30BATHCS, XOPOIIO ce0sl 3apEKOMEH I0BABIINM

METOJZIOM OIPEACICHUS IICHTPAa TSDKECTH OOJIACTH TIOJ] KPUBOWM Hy (_}f:l Torma 3HaueHwe y*,
COOTBETCTBYIOIIIEE IEHTPY TSHKECTH M OyIeT 3HAYEHHEM BBIXOHOTO YIIPABISIONIETO apaMeTpa:

Z.}’iﬂg":fﬁ:‘
===y va
Zﬂgfyﬁ:‘ﬁ.}"ﬁ HTNT e

L]

Y

3HaueHue y*, pacCuuTaHHOE 110 3ToH (hopMyIie, paBHO ~18.



= Pefitunr
MpudkLL
pi(x) up(v) Xopowwur

0,5 0.5
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0 5 LT 19 22 0 15 17 19 22
Puc.53a Puc. 536
Py wadx)
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X
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| a2 B Henaoxoit
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5.10. NlocmpoeHue hyHKUUU nNpuHadIexHocmu

q)yHKIlI/IH MPUHAAJIC)KHOCTHU ﬂ /:I('x) OJICMCHTA X HECYCTKOMY MHOXKCCTBY "a: HUHTCPIIPETUPYETCA KaK

CyGLeKTHBHaH ME€pa TOro, HACKOJIbKO 3JIEMCHT J:E'J'LTCOOTBCTCTB}/CT NOHATHUIO, CMBICII KOTOPOT'O

(hopmanu3yercss HEYETKHM MHOXECTBOM A [Hon cyOBeKkTUBHON Mepol MOHMMAaEeTCsS OIpereleHHas
OTPOCOM DKCIEPTOB CTETMEHb COOTBETCTBUS JJIEMEHTA X TOHATHIO, (JOPMATU30BaHHOMY HEUYETKHM

MHOKECTBOM 4 . CymiecTByeT HECKOJIBKO METOJIOB IOCTPOCHHUS (PYHKIIMH NMPUHAUIEKHOCTH. 371€Ch MBI
paccMOTPUM JIMIIb OJMH CIOCOO MapHOTrO CpaBHEHWS, MPHHAUICKAIINI KllacCy KOCBEHHBIX METOJIOB
[24].

OyHKIUSA TPUHAUICKHOCTH OIpPEAesIeTcs M0 MaTpulle TMONapHBIX CpaBHEHHH M=||mij||, 3meMeHThI
KOTOPOW MPEICTaBISAI0T COOOH HEKOTOpHIE OLIGHKM HHTEHCHMBHOCTH HPHHAIUICKHOCTH 3JIEMEHTOB

% e A xed
HEYETKOMY MHOXXECTBY <% [0 CPaBHEHHIO C JI€MEHTaMu . Ecnu npeanonoxuts, 4o
X ..
(YHKIMU TIPUHAJUICKHOCTH W3BECTHBI IS BCEX xe X , Hampumep, ’E{a( ) =ri (i=1,2,...,n), TO
MONapHbBIe CPAaBHEHHSI MOYKHO MPEACTaBUTh MaTpUIel oTHOUIeHUH M, rae mij=ri/rj. Ecnu oTHOmeHMs
TOYHBI, TO MMOJIy4aeTCsi COOTHOMICHHE Mr=nr, rie n - COOCTBEHHOE YKMCIO MATPHIBI M, M0 KOTOPOMY

]

2.n=1
MOKHO BOCCTAHOBHMTH BEKTOP I' C yUeTOM yciioBus =l . B [56] noka3zaHo, uTo B 00mIeM ciryuae
IMIUPUIECKUIA BeKTOp 1=(r1,r2,...,rn) JONOKEeH YIOBJIETBOPATh ypaBHeHHI0O Mr=Amaxr, roe Amax-
HanOonblee coOCTBeHHOe 3HaueHHe. [I0CKONIBKY 3TO ypaBHEHHE UMEEeT €IMHCTBEHHOE PEIleHHe, TO
3Ha4YeHUs COOCTBEHHOTO BEKTOpPA, COOTBETCTBYIOIETO COOCTBEHHOMY 3HAUYEHHIO, JICJICHHBIE HA MX
CyMMY, OYIyT HCKOMBIMHU CTEIICHSIMH NPHHAICKHOCTH.
Ha ocHOBaHMM SKCIIEPTHOTO ONpOCa MOXET OBITh IOJydeHa MaTpHlla TOMAapHBIX CPaBHEHHWH. DTOT

X
OIpOC TOKa3bIBAET, Ha CKOJNLKO IO MHEHHIO DKCIEPTa BEIMYMHA Hal2t) IPEBBIIIAET BEIUYHHY
P-r_a'(xf ) .
, T.e. HACKOJIBKO OJIeMEHT Xi Oojiee 3HA4uM MJI IIOHATUS, OIMCBHIBAEMOIO HEYETKUM
MHOKECTBOM -'EI, yeM oseMeHT Xj. [IOHATHS, KOTOPBIMH PYKOBOACTBYETCS OKCIIEPT, U HX

MHTEpIpeTalys NpeAcTaBiIeHs! B Tadbmuue 5.1 [1].

Tabauya 5.1
Hurencusnocts | KauecTBenHas oneHka OOBbsicHEHUS
BAKHOCTHU
0 HecpaBaumocts Her cmblIcna cpaBHUBaThH
9JIEMEHTHI
1 O iMHaKOBask 3HAUUMOCTD DyieMeHTHI PaBHBI HO 3HAYEHUIO
Cnabo 3HaunMee CyIecTBYIOT IOKa3aHUS O

MPEANOYTEHNH OJHOTO
3JIEMEHTa APYroMy, HO
ITIOKa3aHUuA Hey6eIII/ITeIII)HBIe.
5 Cy1iecTBeHHO WK cwiibHO | CyLIeCTBYeT Xopoliee
3HaYMMee JIOKa3aTeIbCTBO U JIOTHYECKUE
KPHUTEPUH, KOTOPHIE MOTYT
MI0Ka3aTh, YTO OAWH JJIEMEHT
Oosiee BaxKeH.

7 OueBHIHO 3HAUNMEE CymecTByeT yoeauTeapHoe
JIOKa3aTeIbCTBO OOJIBINEH
3HAYMMOCTHU OJIHOTO DJIEMEHTA
10 CPaBHEHHIO C

JIPYTHM.




9 ADCOITIOTHO 3HAUMMeEe MaxkcuManbHO MOATBEPKAAETCS
HPEIIOYTHTENEHOCTE OHOTO
3JIEMEHTA APYTOMY.

2,4,6,8 [Ipomexxyrounsie orleHKH | HeoOxomum KoMIpomucc.
MEX]Yy COCEHUMU
OLICHKaMU

OO0parHble Ecnu ouenka mij umeer

HCHYJICBBIC HEHYJIEBOE 3HAUYCHHE,

3HAYEHUS MPUINHACAaHHOE Ha OCHOBAaHUH

CpaBHEHUS JIEMEHTA Ti, C
AIIEMEHTOM [j, TO 00paTHOE
3HaueHue 1/ mij.

Jnst ymydIneHus cornacoBaHMs OLEHOK MTPEATIONaracTcsl, YTo Mm;=mj=mi, OTKya m;=l ams
JHArOHAJIbHBIX 3JICMCHTOB U mij=1/mji JJIA DJIEMEHTOB, CUMMETPHUYHBIX OTHOCUTECIIBHO TJIaBHOM
JMarOHAJIH.

IlycTh Ha OCHOBaHMHU HKCIEPTHOIO OIIPOCa MaTpPHULIA MOMAPHBIX CPaBHEHUH NOCTpOeHa TouHO. Toraa
MaTpulla UIMeeT BUJL

r

oA A N
f[ Fa r3 fn
5 rn o r 2
M hnonhon "n

!;« .

o fa fa

n ra ;3 {5

JLiist onipenienieHus j-ro 3JeMEHTa BEKTOpa T MOXKHO BOCIIONIB30BATHCS CIICAYIOIICH IPOLECAYPOA.

Brruncioum CYMMY 3JICMCHTOB i-ro CTOJ'I6Ha MaTpHulbL M. DOta CyMMa paBHa HEKOTOPOMY 3HAUYCHHIO Kj,
]

» N N n — i 1

2=k 2= ==

T.e. =l W3 nocrpoenust MaTpuiibl nojnyvaem =1 i1 77 J J
Takxum obpasom, r; =1/kj. [Ipogomxkas mpoueaypy Mo BCceM CTONONAM MaTpHuIbl M, MOKHO ITOCTPOUT

BEKTOD T.
Temepp NPENMONIOKHIM, YTO MATPHIA TAPHBIX CPAaBHEHHUI IMMOCTpOeHa HETOYHO. Torja mpuBeIcHA
MpoIeIypa MOXKET OBITh HCIIONB30BaHA U OMpPEICICHHS HAYallbHOTO 3HAYCHHS B UTCPAIMOHHOM
MeTojie pemieHust ypaBHenuss Mr= Amaxr. Ilpu 3TomM OTKIOHEHHST AMax OT n MOKHO HCIIOJIb30BaTh
JUIA OLIEHKM TOYHOCTH DEUICHHS ypaBHEHUS Ha TeKymleM miare. HawanmpHas omeHKa BeKTopa I B
OOJIBIITMHCTBE CAYYacB IOJIYYaeTCsl XOpOIled M TP OTCYTCTBHHU MOBBIIMICHHBIX TPEOOBaHUH K
TOYHOCTH JAJIbHEHIIEe OIpEIeIeHUs BEKTOPA I' MOYKHO HE TIPOBOIHTE.

Ilpumep 5.16. IlycTh AN OIEHKH KOJIMYECTBa KaKOTO-HUOYAb OOBEKTa HCIIOJIb3YETCS
JIMHTBUCTUYECKAS nepemennas <"Kommuecto",T,X>, rne T= {"manoe","cpennee","0onpmmoe"} -
TEPM-MHOXKECTBO JIMHTBHCTHYECKOW mepemenHor X={0,5,10,15,....40} - 6a30Boe MHOKECIIECTO TePM
"cpennee". OmpocoM 3KCIIEPTOB MOJTyueHa MaTpHIla MAPHBIX CPABHCHUH, IPUBEICHHAS B Ta0uIe 5.2.

Tabmuna 5.2.

0 |5 10 15 20 25 30 35 140
0 1 12 |1/7 1/8 |1/9 [1/8 |1/7 172 |1
5 12 |1 1/2 /5 |1/7 |1/5 |12 1 |2
10 |7 |2 1 12 |1/5 |12 |1 2 |7
15 |8 |5 2 1 12 |1 2 5 1|8
20 |19 |7 5 2 1 2 5 7 19
25 |8 |5 2 1 12 |1 2 5 |8
30 |7 |2 1 12 |1/5 172 |1 2 |7
35 12 |1 1/2 1/5 |1/7 |1/5 |12 1 |2
40 |1 12 |1/7 1/8 |1/9 [1/8 |1/7 1/2 |1
e |45 |24 12.28 [5.65 (2.9 |5.65 |12.28 |24 |45

Jns onpenenenns rl mpoHymepyeM 3ieMeHTHI mepBoro crtosnoua marpumsl M. IMomyanm k1=45.
3unaunT, r1=1/45=0/02. Ananornuno, r2=0/04, r3=0.08, r4=0.18, r5=0.34, r6=0.18, r7=0.08, r8=0.04,
r9=0.02. Takum obpazom, r=(0.02, 0.04, 0.08, 0.18, 034, 0.18, 0,08, 0.04, 0.02). Tenepsr oueHNM
TOYHOCTH OIPEAEIEHHS IIEMEHTOB BEKTOpA I'. [/ 3TOT0 MOACTaBUM BBIYMCICHHOE 3HAUE€HHE BEKTOPa
I B ypaBHeHHe Mr=Amaxr  OnpeenuM OTKIOHEHUE COOCTBEHHOTO YHCIia MaTpULbl M



0T n. DTO OTKJIOHEHHE U OyJIET XapaKTepU30BaTh OIICHKY TOYHOCTH OIPEICICHHS BEKTOpA I.

IMocne ymuoxenus matpuilbl M Ha BexTop r moiryaum Bektop (0.18, 0.36, 0.85, 1.57, 0.85, 0.36, 0.18).
i omleHKM 3HaYeHHMsS Amax MOJCIUM IO3JIEMCHTHO IOJYYEHHBIA BEKTOp Ha BekTop I. [lomyuum
Bektop (9, 9, 10.6, 8.7, 8.7, 8.7, 10.6, 9, 9), B koTOpOM i-ii HJIEMEHT €CTh 3Ha4YeHHEe Amax,
COOTBETCTBYIOIIIEE SJIEMEHTY I, BEKTOpa I. YCpeaHeHHoe 3Hauenne Amax paBHo 9.25. CiietoBaTeabHO
oTkioHeHHe Amax ot n paBuo 0.25, a TouHOCTH penreHust pasHa 0.25/9=0.03.

Taxum 06pazom, ¢ TouHOCTBIO 3% momyuaem - (0):=0.02, '€ (5)=0.04, #(10)=0.08,
He(15)=0.18, H020)=034, H0(25)=0.18, “¢(30)=0.08, *¢(35)=0.04, (40)=0.02. s

HOPMAJIM3ALIMA HEYeTKOr0 MHOXKECTBA (| MOLEIMM CTEIICHH IOIydCHHBIC IPHHALICKHOCTH Ha
He (20)=0.34 - makcumanpHOE 3Ha4decHHE. [lomydnm He (0)= He (40)=0.006, He %)= He (35)=0.12,

He (10)= Heo (30)=0.24, ’HC(IS): He (25)=0.53, He (20)=1 1 HEYETKOE MHOXKECTBO C' imeer sux
£ =10.06(0, 0.12]5, 0.24/10, 0.53(15, 1120, 0.53[25, 0.24[30, 0.12[35, 0.06/40}



5.11. NMpuHyun pe3sonroyuu Osisi HEYeMKOU JI02UKU

OCHOBHOM CMBICIT HEUETKON PE30JIIOLIUY - IPOBEPUTD, COJAEPIKUT JIM MHOXKECTBO JU3BIOHKTOB S IyCTOE
yTBepxeHne. HamoMHuM, 4TO BBIBOJ MyCTOTO IU3BIOHKTA U3 MHOXKECTBA S CBOAMTCS K MOIYYECHUIO
PE30JBBEHTHI TMMaphl JAW3BIOHKTOB M3 S, coOIepXKaluxX KOHTpapHbIe CHUMBOJIBL. Ecnmn B mporecce
JIOKA3aTeIbCTBA TEOPEMbl Ha HEKOTOPOM INare MoJydald ITyCTOH IU3BIOHKT, TO 3TO O3HA4ajo, YTO
TeopeMa He BBIBOJAMMA. [I0CKOIBKY JOKA3aTENbCTBO TEOPEMbI OCHOBAHO Ha METOZE OT HIPOTHUBHOTO, TO
BBIBO/IMMast TeopeMa Oepercst ¢ oTpunanueM. [1o3ToMy roiydeHne mycToi pe3oIbBeHTHl (AU3bIOHKTA)
O3HaYaeT TPH JAHHOW IIOCTAaHOBKE HEBBLITOJHUMOCTh MHOXECTBA, M YTBEpXKAEHHE (OTpUIaHUE
BBIBOAMMOM T€OpeMbl) IPOTUBOPEUUT UCXOAHBIM NOChUIKaM. Cle10BaTeIbHO, HCXOIHOE YTBEP)KICHHE
JOJDKHO OBITh BEpHBIM. TakoB CMBICI METO/a PE3OJIOIMU B 4eTKOW Jiornke. O4yeBHIHO, YTO B
Ipolecce BBIBOJA IIONyYEHHE PE30JbBEHT CBA3aHO C HAIMYMEM KOHTPApHBIX Map YTBEPXKICHUH,
Hanpumep, A u -A. VHBIMEH cIOBaMH, METOJ PE30JIONHMU JOIMYCKaeT BBIIOJHEHHE 3aKOHA

KOMIUTUMEHTAPHOCTH An-4-0 B JBOMYHOM JIOTHKE, pa3yMeeTcs, 3TOT 3aKOH BBHIIOTHUM. B cirydae
HEYETKO# JIOTHKH 3aKOH KOMIUTUMEHTAPHOCTH HE BCET/Ia BHIITOIHUM, TI03TOMY 3TOT METOJ B MPEIKHEM
BHUJIC HEJB3s UCIOJIb30BaTh. BrickaspiBanus A u B (Hampumep), HCHoIb3yeMbIe T BEIBOJA HEUCTKHIX
PE30JIIOLHiA, Ha3BIBAIOT MHOTIA KAIOUEBbIMU CIOBAMU.

Hpenczle YEeM I10Ka3aTh BBIBOA METOAA HEYETKOU PEIOIIOIUN U MIPUMEPHI €0 UCIIOJIBb30BaHUA, BBCIIEM
HEKOTOPBIC OMPEICIICHIS U OCHOBOIIOJIATAIOIINE YTBEPKICHHSL.

B HeueTkoii JorWKe MOHATHE "HEBBITOIHAMBIN" OTIIMYAETCs OT "TMOXKHBIN" U "HEMOKHBIN" OTIHYaeTCs
ot "BemonHUMEIH". [loaTOMy OyaeM cuuTath, 9TO BRICKAa3bIBaHHE A, NMEIOIIee 3HAYeHNE UCTHHHOCTH
H A J , HEBBITIOJTHUMO (JIOXKHO).

IIycts F- popmyna u onpeaenum G kak jgormyeckoe ciieactsue F. DTo BO3MOXKHO, €CJIA U TOJILKO €CITH

=05
B

HEBBIMTOJIHIMA KOHBIOHKITHS Fn =% Ho porom cilyuace 3HaYCHHE UCTUHHOCTH HFonc) 0
Bcex mHTEpnperanusax. Ecimu, kpome Toro, motpedyem, urodsr P(F)>=0.5, To Y(-G) HEe momKHO OBITH

6omemie 0.5. Ho H=T) =1- () ,JIO3TOMY H(G)1 0.5 BO BCEX HMHTEPIpPETAIHAIX, B KOTOPBIX

Fz05
"H( :I . 910 O3Ha4acT, 4TO 3HAYCHUEC UCTUHHOCTHU CJICACTBHA HC MCHBIIC 3HAUYCHUA UCTUHHOCTHU
MOCBIJIKH, U €CJIM 3HAYCHHUC NCTHHHOCTH IOCBIIKH OoJIbIIIe 05, TO 3HAYCHHUEC MCTUHHOCTU CJICACTBUA

HHUKOI'Ja HC MOXKET ObITh Menbie 0.5. B YaCTHOCTH, B HBOHHHOﬁ JIOTUKC Mbl HMCEM 'L{I: :I - , €CIIN

HF)=1 . Orcroza BaxkHas

Jlemma 1 [26]: @opmyna G sasnaemca no2uveckum credcmeuem 8 HeuemKou ao2uKe, eciu U moabKo
ecliu OHA AGIACMCA I02UYECKUM Cle0CmEueM 6 080UUHOL T02UKe.

B npanpmeitmem Oynem mpearnoiarath, 4to (OpMyNbl HE COJEp)KaT KBaHTOPOB CYIECTBOBAHUS W
IPUBEICHBI C OMOIIBIO MIPOLIEAYPHI CKOJIEMHU3anny, 3akoHa Jle Moprasa, TuCTpuOyTHBHOTO 3aKOHA K
JM3BIOHKTHBHOW HOPMaJIbHOW (hopMme.

BBe/ieM onpe/ieNieHue CTeeH’ J0CTOBEpHOCTH npoTrBopeuns A/ A ;
cd (A) = maz( (4], pp(—A) —min(A), (- A) (5.72)

B MHTepHpeTanuy .
ITycTh 1Ba AU3BIOHKTA OIPEAETICHBI KaK

Cy=PVILCy==PVL, oy

L1u L2ne cogepxat P u -P. Torma L1°L2 ects pe3onsBenta R(C1,C2) mo P.
[Iycrts BenmmunHa ctuHHOCTH P(C17C2)>0.5, 17151 OLIEHKH HCTHHHOCTH PE30JIbBEHTH B HEUCTKOH
JIOTHKE CIPaBEIuBa
Jlemma 2: Ilycmo C1 u C2- 06a evickazvieanus u R(C1, C2) - pe3onbeeHma smux 6blCKA3bI6AHUIL.
Iycmo max(U(C1), u(C2))=b u min(u(C1), u(C2))=a>0.5. Tozoa
a<=u(R(CI1,C2))<=b.
Hoxasamenvcmeo. bes morepu 0OIMIHOCTH MOXHO NIPEACTaBUTH MOCHUIKH B popme (5.73). Kpome Toro,
CIICYIOIINE TPEAITOIOKEHIS TaKXKe HE OTPaHHYUBAIOT OOIITHOCTH JOKa3aTelbeTBa. [1ycTh
1 (C=max(U(P), p (L1)=a,
(5.74)
p (C2)=max(y (-P), p (L2))=b>=a.
(5.75)



OueBuHO, uto pesonbenta mis C1 u C2 ectb R(C1,C2)=L1b L2. Torna u3 (5.74) u (5.75) cnenyer,
yro U (L1)<=a u py (L2)<=b. PaccmoTpum nBa ciydas:

1. p(L1)=a. Torna

U (R(C1,C2))= u (L1vL2)=max(u (L1), g (L2))=max(a, y (L2)).

[ostromy a< u (R(C1,C2))<=b.

2. Ipumem y (L1)<a. U3 (5.74) cnenyer, uro U (P)=a. [Tockombky a>0, TO

U (-P)=1- u (-P)<0.5<a.

Amnanoruuno, u3 (5.57) umeem U (L2)=b>=a n

U (R(C1,C2))= u (L1vL2)=max(u (L1), p (L2))=b.

ITosToMy

a<= U (R(C1,C2))<=b. Y.t.m.

Ilycts pezomonus S, o0o3HaueHHass R(S), ecTh MHOXKECTBO, B KOTOPOM 3JIEMEHTHI MHOXKECTBA S
PE30JIBBUPYIOT MapamMu Apyr ¢ apyroM. s n-i pesomtonun R(S) umeem:

RYS)=S,  R™(S)=R(R(S)) (5.76)

ChopmynupyeM JBe TEOPEMbI, KOTOPbIE MO3BOJIAT 00OOIIUTH TOKA3aHHYIO BBIIIC JIEMMY Ha CIydai n
Ppe30roIuii.
Teopema 1. B neuemxou nocuxe ecmu C s61siemcsi 102UHECKUM  CLeOCMBUEM MHOJICECMEA
gvickazbiéanuil, mo O kaxcoozo n>=0 CO R"(S).
Teopema 2. Ilycmo S - muoocecmeo ymeepocoenuti u C1,C2,...,Cn - ymegepoicoeHus us S.
Ilycmo max(U(Cl), u (C2),..., u (Cn))=a u min(U(CI1), y (C2),..., Uy (Cn))=a. Ilycms C
obo3nauaem xakoe-mo ymeepoicoeHue ¢ mrodicecmse R'(S). Toeda onsa kascoozo n=>0

a<=p (C")<=b.
TeopeMma 2 mo3BOJIAET clieNIaTh BayKHOE 3aKiIroueHue. Eciau kaxkaoe yIBepykaeHue U3 S sBIISETCS
HEMHOTO O0ITbIIIe, 9eM "OTyHUCTHHA" U caMOe HEeHaIe)KHOE YTBEP)KICHNE NMEET 3HAUCHHE
WCTUHHOCTH, PAaBHOE &, TO MBI MOXXEM TapaHTUPOBATH, YTO BCE JIOTUYECKHE CIIEICTBHUS, TOIYICHHbIC
MHOTOKPATHBIM TIPUMEHEHUEM PE30JIIOIUH, OYIyT UMETh 3HAUEHHE HCTUHHOCTH HE MEHBIIIE CAMOT0
HEHAJICKHOTO YTBEPIKJICHMUS, HO HUKOT/Ia HE PEBBICUT 3HAYCHUE UCTUHHOCTH ISl HAICXKHOTO
YTBEPIKICHHSL.
IIycte S -MHOXECTBO JU3BIOHKTOB - MHOXKECTBO aKCHOM BbIBona. IlycTh B mporiecce BBIBOIA IMapa
JM3BIOHKTOB U3 S 00pa3yeT pe30SibBEHTY, CKaKeM, MO KIueBOMYy cioBy A. MHbIMEH cioBamu, B

HCXOMHBIX JU3BIOHKTAX WMECTCSl KOHTpapHas mapa, o0pasyrorias HpomBopetme*"L’"“—Lf'?l . [oaTomy
3HAYEHHE HCTHHHOCTH DPE3OJIOIMU KaK CIEACTBHE BBIBOJA OINPEICISICTCS 3HAUYCHUEM HCTUHHOCTH
mpoTtuBopeyrs. Torjga CTENeHb OCTOBEPHOCTH mMpoTuBopeuns (5.73) MOXKHO CUMTATh CTEMEHBIO
JOCTOBEPHOCTH HEYETKOI PEe30JIbBEHTHI.

B cooTBeTCTBUM C JOKa3aHHOM JieMMOH (s oOIIero ciydvas -TEOpPEMOil) OmpeseNieHa HIDKHSASL
rpanuna pesomounn. Ecnu R(C1,C2) sensiercst cnencreuem {C1,C2}, To crpaBeUIuBbI ClIeAyIOLIHE
OIICHKH

H(C1 ~C2)<= p (C1,C2))= p (C1vC2).

OTcrona cinenyer, 9to | (—"ﬂf‘* -4 )<=mu (R(CL,C2)).

Haobopor, ecu

b (Anr=dy—y RECLC2), o P (CIAC2>= P (R(CLC2). Dror  ciydaii  MOXKHO
OPOUIUTIOCTPUPOBATh MpuMepoM. [lycTh

Cl= 4w, 02=4

Scuo, uto Q - pezonmeBenTa st C1 u C2. ITycts Y(A)=0.3 u
M (Q)=0.2. Umeem

M (C1 "C2)= p (( —Av g Y"A)=min[max(h(-A), ¥ (Q), M (A)]= =min[max(0.7,0.2),0.3]=0.3, T.c.
H(Q)< p(C1" C2).

Hanee mbl Oynem paccmarpuBath ciayuaid J (A)> M (-A). B wacTtHOCTH, eciy 3HaUYCHHE UCTUHHOCTH A
paBHO 1 (cTporo uctuHa) wiu O (CTPOTo J0XB), TO CTENIEHb JOCTOBEPHOCTH pe3oittoniui paBHa 1. Ho
€CIli 3HaueHHe MUCTUHHOCTH A paBHO 0.5 (HEsCHO, UCTHHA WU JIOXKB), TO CTENEHb JOCTOBEPHOCTU
pe3omornn pasaa 0. Takum 00pa3om, CTETIEHb JOCTOBEPHOCTH pe3oitoiu [>=cd>=0 (cm. puc. 5.4)



Puc. 5.4

Crnenyromasi TeopeMa HMEET TAaKOW >K€ CMBICJ, YTO W TpEAblIyIias, HO B MEHEe CTPOToH
¢dopmynupoBke (0e3 TpeOOBaHMH OrpaHMYEHUs] CBEpPXy Ha 3HAUCHHWE WCTUHHOCTH CIIEJICTBUS,
MOJIY4YEHHOE IOBTOPHBIM INPHMEHEHHEM IMpUHIMIA Pe30tonuu). Jloka3aTrenbcTBO MOXKHO HAWTH B
[26], [8], [57]. 3ameTuM, 4TO 3HaUE€HWE WCTUHHOCTH MHOXecTBa H(S) paBHO 3HAYCHHIO UCTHHHOCTH
CaMoro HEHa/Ie)KHOTO BBICKA3bIBaHUS U3 S, T.€. HAMMEHBIIEMY 3HAYCHHIO.

Teopema 3. ITycmo S - muoscecmso ouzvionkmos u GO R'(S). Toz0a ona scex ouzvionxmoe G uz R'(S)
M (S)<=u(G).

W3 Teopemsl ciemyer, YTO 3HAUYEHHE HCTUHHOCTH CIEACTBHUA HE MEHbBIIE HIDKHEr0 T'PAaHHYHOTO
3HA4YEeHUS UCTUHHOCTH aKCHOMBI U3 S.

Temeps MOKHO MOIYYHUTH TOCIEOBATENIFHOCT CTENIEHEH JOCTOBEpHOCTH pe3omtoruii cdl,cd2,....,cdn u
CTENECHb JOCTOBEPHOCTH TIIOJHOH pE30TIOLUM CHPABEUIMBOCTH BBIBOAMMON TEOPEMBI paBHA
HavMeHbIIEH U3 CTEeIIeHeH OTIEeNbHBIX PE30IONHii, T.¢.

Cd" = min(cd1,cd2,...,cdn) (5.77)

[TycTp Ha n-M mare BbIBOJA HOJIYYEH MycTOl Mu3bloHKT O. Ecin ¢d = 0, To 00 HCTHHHOCTH ClieCTBUS
HMYero ckaszaTh Henb3s, Tak kak M(0)=0.5 (uu 5oxb, HM uctuHA). Ecim cd=1, BBIBOA cienctBus
3Ha4mM, T.e. J(O)=1, nim, MHBIMU CIIOBaMH, OH SIBIISIETCS aOCOMIOTHBIM mpoTtuBopedneM. Ecmu 0.5>
M(0)>0, uMeeM HEMOoJTHOE, HEYETKOE IPOTUBOPEUHE.

Takum o0Opa3oM, mpoleaypa BBIBOAA TEOPEMbl M3 MHOXKECTBa AaKCHOM JOJDKHA TPHBOIUTH K
HETIOJIHOMY OIIPOBEP)KEHHUIO TNPHHATHIX HCXOJHBIX IOJMIOKEHWH BBIBOJA (B YaCTHOCTH, OTpPHUIlAHHE
BBEIBOJMIMOI TEOPEMBI), T.€. K HETIOTHOMY reductio at absurdum.

O06o00mas cka3aHHOE, NMPHUBEAEM IIOCIEOBATEIBHOCTh HEYETKOTO BBIBOJA TEOPEMBI C ITOMOILIBIO
HEYeTKoro wmerona pesomonuu. Ilycte S1 -mMHOXecTBo akcuoM u F - Heuerkas dQopmya,
mpecTapistomas cieacreue u3 S1 akcuom (teopem). [IpencraBum orpumanue F u S1 kak MHOXKeECTBO
S. Mcnone3ys Uaero HEeYEeTKOM pe30IIoIiK, MBI MOKEM MOJIyYUTh HOBOE€ MHOXKECTBO YTBEP)KJICHUN Kak
JIOTUYECKOE CIIEACTBHE UCXOMHBIX. [Ipy 3TOM (puKcHpyeM CTEleHH JOCTOBEPHOCTH pe30jibBeHT cdi Ha
KaXJIOM IIIare pe3oJIFOINH KaK CTENEeHb JOCTOBEPHOCTH IIPOTHBOPEUHSI KIIFOUEBOTO CIIOBA PE30JIHBEHTHI
atoro mara. Eciau nocnenyromme GopMyIibl BBIBOJUMBL H3 aKCHOM, TO B KOHEYHOM CUETE MbI MOXXEM
MOTYYUTH ITyCTOHM MU3BIOHKT. PaKT MOITYyYCHMS MYCTOTO AW3BIOHKTA B YETKOH JIOTMKE O3HAYACT, 4TO
HEOOXOIMMO TPHU3HATH A0CYpAHOCTH MPHHSTOTO MPEANOIOKEHHS 00 OTPHLAHWK BBIBOAMMOHN
¢dopmyns! —F npu ucxomHex akcomax Sl.

B HeueTko#l JOTMKE IOMy4E€HHE IYCTOTO NHU3BIOHKTa TpeOyeT OLEHKH CTEIEeHH OCTOBEPHOCTH
MYCTOTO JAW3BIOHKTA (WJIM PE30JIbBEHTHI IIOCIEIHEro Iara pe3osifoluu). s OUEeHKH IOJHOHN
pPE30JIOUMKM M TIPHHATHA pelieHus: 00 aOCypJHOCTM HCXOJHOTO IIPEIIIOJIOKEHUS! HCIIOb3YyeTCs
CTEMEHb JOCTOBEPHOCTH TMONHOW pe3onmonuu (5.77), kKoTopas MOKa3bIBacT, HACKONbKO (opmyna F
SIBJISIETCS. MCTMHHOM M HAcKONIbKO BbIBoAMMOW. Ecnm ¢d<0.5, To crnemyer mpusHath abCcypAHBIM
MIPUHSITOE UCXOAHOE yTBeprkaAeHHE -F ero BerBoaumocts u3 S1.

Ipumep. Jokaxem, uro popmymna F=A—C moxer ObIT BeiBeneHa u3 akcuomM A—B n B—C, rue
H(A)=0.8, u(B)=0 p(C)=0.9.

Joxaszamenvcmeo. TlpeacraBUM HCXOJHBIE aKCHOMBI M BBIBOAMMYIO (DOpMyly B JHU3BIOHKTHBHOM

:I—.ﬂvB,—.B Wil A - F = —LAUC.

¢bopme Tenepr 0oOpazyeM MHOXECTBO S, YYHTBIBAs, UTO

BEIBogMMas Qopmyna F momkHa BXOOUTH B 3TO MHOXECTBO C OTPHIIAaHHEM, T.C. —f= -4 VC.

Tora {4V B mBVC,4,-C

MPEANOI0KEHUE O BEIBOJAUMOCTH - s HCXOJIHBIX aKCHOM aOCYpP/IHO B YCIOBHUSIX HEYESTKOU JIOTHKH.
BelnuiieM TU3bIOHKTHI S:

1.-AvB,

2.-BvC,

3.A,

4.-C.

[TpuMeHUB METO/I HEUETKOM PE30IIOIIMHU TTOJYYUM CIEIYIOIINE PE30JIbBEHTHI:

}. Takum o0pa3oMm, HaM TPEACTOUT IOKa3aTh, YTO



5.B (u3 1-3) ¢ cd1=cd(A),

6. C (u3 2-5) ¢ cd2=cd(B),

7. 0 (u3 4-6) ¢ cd3=cd(C),

rae cdi Beramcisiercs 1o (5.72):

cdl=cd(A)=max(u (A), 4 (-A))-min (U (A), 4 (-A))=

max(0.8,0.2)-min(0.8,0.2)=0.6,

cd2=cd(B)=max( (B), p (-B))-min(l (B), ¥ (-B))=

max(0.7,0.3)-min(0.7,0.3)=0.4,

cd3=cd(C)=max(p (C), p (-C)-min(u (C), p (-C))=

max(0.9,0.1)-min(0.9,0.1)=0.8.

CreneHp JOCTOBEPHOCTH TIOJHOM PE30IFOIHH

cd=min(cd1, c¢d2, cd3)=min(cd(A), cd(B), cd(C)=min(0.6, 04, 08)=0.5.

Takum o6pazom, cienyeT MpuHsThH pemenne, 4to popmyia F BEIBoIMMa M3 HCXOJHBIX aKCHOM.
[IpuBenem elie ONMH TPUMEpP HCHOJNB30BAHUS METOJA HEUETKOH pPEe30JIIOIMU MPUMEHUTEIBHO K
npeiuKaTaM IepBOro mnopsiaka. HarmoMHHM, YTO YTBEpXKICHHUS JOJDKHBI OBbITh IPUBENEHBI K
HOpMansHOU (opme. Kpome Toro, B mpormecce BBIBOJA HCIONB3YETCS TPOIEAypa yHUPUKAITUH
TIepeMeHHBIX.

Tpumep 5.15. Eciu mydscuuna xouem HCeHumsbCsl U HCeHWUHRA XOUem GbLUmu 3aMydic:, Mo HCeHUmvoa
Modicem cocmosmpcs. 3amumeM 3Ty ¢pasy B popMe mpeankaToB mepBoro nopsiaka. [Iycts npeaukar
arcenumvoa(X, Y) o3HaYaeT KeJaHue MYKUHHBI X )KeHUThCS Ha )KEHIMHE Y W JKeJaHUE KEeHIIUHBI
X BBIITH 3aMyX 32 MYXXUYHHY Y, IPEAUKAT c6adbba{X, Y) - hakT KEHUTHOBI TP 000I0THOM COTIIACHH
MY>KYHMHBI Y KCHIIMHbBI Ha )keHUTh0Y. Tor/ia npuBeicHHAast akcHOMa 3aIuIleTcs B CIeyolei hopme:
arcenumovba(X, V) ocenumvba( Y,X)— ceaovbaiX, Y).

OmnpenentM BO3MOXKHOCTh KEHUTHOBI T-Ha A (KellaHHe )KeHUTHCS Ha I-)ke B OIleHnBaeTcs 10CTaTOYHO
CKpoMHO - 60%) u T-xu B (>kemanue BBIiTH 3aMyX 3a A oneHuBaercs B 80%). 3To 3HAYNT, UTO
3Ha4YeHHUs UCTUHHOCTH W(orcenumuba(A,B))=0.6 n p(ocenumvoa(B,A)) =0.8. Teneps nmeem 1Ba dakra
¥ OJTHO TIPaBHIIO:

1. orcenumvoba(A ,B)

2. acenumvda(B,A)

3. arcenumvoa(X, Y) acenumvoa( Y ,X)—c6aovo6a(X, Y). Mbl XOTUM U3 IPUBEIEHHBIX aKCHOM
BBIBECTH CJICJICTBUE

5. ceaovba(A,B) co 3HAUCHHEM UCTUHHOCTH [ (c8advba(A ,B))=1. IlpencraBum 3 B TU3BIOHKTHBHOMN
HOpMAaIIbHOU (hopme:

W sxernte6a(X, Y) b W ocenumuba(V,X)Vesadvba(X, Y).

Kpome  TOro,  HeoOXOIMMO  BBIBOJAMMOE  CIEACTBHE (I0Ka3bIBAEMYIO TEOPEMY) B3SITh CO
3HaKOM OTpulaHus. Ternepb Mbl IMEEM MHOXKECTBO S IN3BIOHKTOB:

S= {;xxenuth6a(A,B), xeHnTH0a(B,A),-KeHnTE0a(X,Y)Vv-)KeHuTH0a(Y,X)veBaanoa(X,Y),-

cBagn0a(A ,B)}.

[Ipu momydeHnn pe30IbBEHT IEpEeMEHHBIE X U Y COIMOCTABIISIOTCS C COOTBETCTBYIOIIMMHU 3HAYCHUSIMHU
A Kk B. 1511 pe30JIbBEHT UMEEM CIIEAYIOLIUE CTENEHN JOCTOBEPHOCTH:

cdl=cd(rcenumvba(A,B))=0.2, cd2=cd(:xenuTnrba(B,A))=0.6,

cd3=cd(cBampba(A ,B))=1

U CTereHb JOCTOBEPHOCTH MoiHOM pesomonun cd=0.2. CrnenoBarensHO, yTBepKIeHHE c6a0bba(A,B)
UCTUHHO C pEaJIUCTUYHBIM 3HaueHHeM UCTUHHOCTH U3 [0.6,0.8], X0Ts nmpeAnonoxunu paBHoOMH 1.

JBe cuenmyromue JeMMBI SBISIOTCA (yHIAMEHTAIBHBIMH B DEIIEHHH BONpPOCAa O BBIBOAWMOCTH B
HEYeTKOM JIOTUKE MOJHOTE IPHHIIHIIA

PE30ITIOITHH.

Jlemma 3 [57]. Mnooicecmeo S HeGLINOTHUMO 8 HEUemKOU Jo2uKe, eCiu U MONbKO eClul OHO
HEeBbINOJIHUMO 8 YeMKOU T02UKE.

Jlemma 5. Muoowcecmgo S HesbINOIHUMO 6 UemKOU 102UKe, eCliu U MOIbKO eCii U3 Hee Modcem Oblmb
6b16€0CH NYCMOU OUZLIOHKI.

Teopema 5. Mrnoowcecmeo S Hewemkux OU3LIOHKMOG HEBLINOIHUMO 6 HeYemKOU J02UKe, eClu U MOoNbKO
ecnu uz S modcem Ovimbv vl8e0eH Nycmol OUBLIOHKIN CO CMeneHbio 00CMO8ePHOCMU Pe30Jib8eHMbl
cd<>0.
Jlokazamenvcmeo. JlomycTuM, 9T0 S - HEBBITOIHAMO. TOra OHO HEBBITOIHUMO B JIBOMYHOU JIOTHKE
(;memma 2). Kpome Toro, B COOTBETCTBUH C JIEMMOH 3 W3 S MOXET BBIBOIUTHCA ITyCTOW TU3BIOHKT O. B
9TOM cilydae, B COOTBETCTBMM ¢ (5.72) M JaHHBIM paHee IOSCHEHHWEM OTHOCHTENBHO 3HAYCHUS
WCTUHHOCTH IYCTOTO AW3bIOHKTAa Bcerna mmeeM cd<>0 m p(0)<0.5, tak kak 3HadeHue cd=0
cootBercTBYeT W(0)=0,5 (HU JI0XKb, HH UCTHHA), T.C. OECCMBICIICHHOCTH BBIBOJIA PE3OJTFOIHH.

Tenepr npennoyokuM, YTO B pe3yibTaTe BBIBOJA IMONy4eHbl cd<>= ¥ TyCTOW OU3BIOHKT O, U



MHOKECTBO S BBIIOJHUMO B HeueTko# joruke. Toraa p (S)>=0.5> p(o). OueBuHO, 5TO HEBO3MOXKHO,
Tak Kak mo teopeme 3 mbl umeeM 0.5> p(0)=0,5 >= u(S).

A 9T0 03HayaeT, uTo S He BeIMONHAETCA. Y. T. 1.

B 3akirouenue 3toro pazaeia OTMETUM, YTO HpHBe)IeHHBIfI IMIPUHIUIT PE3OJTIOINN ABJIACTCA OCHOBOH
BBIBOJIa B HEUeTKOM lIposiore, MO3BOJNSIONIEM CO3/[aBaTh KAYECTBEHHO HOBBIC IKCIEPTHBIC CHCTEMBI,
peliats Apyrue BaXKHbIC 3aj1a4d HMCKYCCTBEHHOIO HHTEIICKTa, [Jie HE MpPUEMJIEMBbl JIBy3HA4HbIC
OTBETHI, 0OCOOCHHO B YCIOBHSAX HEJJOCTATOYHOCTH 3HAHUH YT HH(OPMAIIHH.
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