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I. BBeJieI-rne 

n rrpe.I(H,IT,ylI!ei pa6oT/I/ Mll CqJOPMYJillpOBaJlli peu;errT IIOJJY'ISHWI 4-· 

3Ha'!HQj Jior:irnu C H8'!8TIUIMl1 l!CTllHHOCTHllMI'I 3HO'I9HIDIMl1, OIIHCl1B8RJinell no

'l'SHI.l;UaJII,Hlle B03MOJi<HOCTlil: Cl1CT9Ml1 (~pliHl!MaTI, Te HJI:11 mrue 3H8'!9HM .<J?:irnu
'ISC!Wii Ha6JIIO,l:(89MOf,i). Ilpe~e 'ISM paCCMOTpeTI, IIO.I(p06HYJO RHTeprrpeTar:uno 

3TO:i1 JIOrllIU!, rrpuBe,I(eM B .fiBHOM Bl!,I(e IIOJiy'IaIOlI!l19C.fl: rrpl! 3TOM Ta6JnIItH 

l:ICTIIHHOCTHllX 3Ha'!SHUiJ: ,I(JI.f{ OCHOBHllX JIOrH'rec:imx orrepaqIIit ( Ta6JI. I H 2). 
Ta6Jlllll;a I 

PA 1 0 0 1 w w 0 0 
Ta6Jlllll;a 2 

w w 1 1 w w w w 
qA 0 0 1 1 1 1 w w w w w w w w 0 0 

t=t> 0 1 1 1 1 1 1 1 1 1 w w w w w w 

V 1 0 1 1 1 1 w w w w 1 1 1 1 w w 
I\ 0 0 0 1 w w 0 0 w w w w 0 0 0 0 

- 0 1 0 1 w w w w 1 1 w w 0 0 i w 

3,I(eCI, w, w E [0,1] . IIepe~eM Terrepr, K 6oJiee CliCT9M8Tllf'i8CKO

MY li3Y'l9Hli!O 3TOfl CUCT9Ml1 JIOrrurn. 

2. He'!eTKaH 4-3H8'IH8H JIOrliKa 

PaCCMOTPHM rrapy Ha6.imnae!-1J;l:X A li B ' KOTOplle He o6.A:38TeJII,HO 

rrpe.I(IIOJiaraJOTCH KOMMYTHP~. 0THeCeM K MHOJKSCTBY RAB 3JI9M9HT8P

m ( T. e. HOOIIp9,ll;eJI.fl:9Ml1X) llOH.fl:T:Hjl JIOrl!Kl'I Bee Bl1CK83l1B8HRfI BlJ,11;8 

pa .. (A, Sa) , Pb .. (B, ob) • 

B K8'!9CTB9 JIOrryCTRMHX CliMBOJIOB JIOrlirut B03I,M9M C:HMBOJill CJI0.IJYIOl!l9rO 

Bl!,I(a: 

* . B ,l:(8JII,HefuneM IIOT9Hqll8Jll,Hl10 CBOttCTBa·6y.I(yT CB.fl:38Hl1 C aa6.imnaeMOtt 
B 'a Ha6.imnaeMEUI A liCIIOJU,3Y9TCH ,I(JI.f{ rrplirOTOBJielmll HSKOTOporo 

RCXO,ll;Horo COCTOHHIDI Clil:CTOMli. . 



I) P8 , Pb , r.n;e 1 a 1,2, ••• 

.IVlfl o6osHaqeHIDI keMeHTapHHX B!lcKasuBaHutt; 

2) P , q , • • • ,IVlfl o6o8H8'I8IDUI BllCK88!lBamrR KaK CJIOJKHllX, TaK 

I!! SJieMeRTapHllx; 

3) OTKpllBaJOl!tHec.11 n 8aKpllBaIOIItlieC.II CK06KH - ,IVlfl o608Ha'Iemm IIO~

Ka BllIIOJIHemm: JIOr.H'IecKHX onepauutt; 

4) CllMBOJill ~ ll i=::{> 6y.n;eM llCIIOJII,80BaTI:, ,IVlfl OCJ08HU'I8Hll.lI JIOrJI'Ie

CKHX oneparcru1 OTp~aHM H IIMIIJillK8UHH COOTB8TCTB8HIIO ( OCTBJII,Hlle onepa

rum: 6flJYT onpe.n;eJI.1IThc.11 'Iepes aTn). 

IIpm.ieM TaIOKe cJie.IlYJO!!ttie npaBRJia o6pasoBaHIDI dlopMyJI Jiornroi (BHpa

lKemm, y.n;oBJieTBOP.fIIOmite STHM npammaM, HasoBeM npaBnJI:r,Ho o6paaoBaHiillMH 

~OpMy-JiaMll1llJill COKpanteHHO IT~): 
I) aJieMeHTapHlle BllCKa3llB8Hll.lI .IIBJI.fIIOTC.II .n;onycTI!MHMU (})OpMyJiaMn; 

2) ecJill BllCK83liBOHlle P .n;onyCTllMO, TO BllCKa3liB8Hlle "'P TaKl!te 

,IJ;OnyCTllMO; 

3) eCJm BllCK83llB8Hll.lI p ll q .n;onyCTHM!l, TO ll BHCK88HB8HHe 

P~ q ,n;onyCTID,!O; 

4) .n;onycTHMH TOJII,KO BllCK83llB8HM, y,n;oBJieTBOpmoll{.lle YCJIOBH.IIM I-3. 

PaccMOTpllM Tenep:r, nHTepnpeTaIJ;Iuo Ta6Jn~ .IVlfl 0Tp1~amm MaTepnaJII,

Hoi1 llMIIJiltKaUHH, npnBe,n;eHH!lX BO BB8,Il;CHIDI. 

A. Ta6mrua JlJIII OTDHUaHIDI 

,-, 1 • 0 , ~o .. 1 , ,..,w • w , ~w • w 
roBopnT O TOM, 'ITO IIOT8HIJ;Il8JII,H!le B08MOlKHOCTll W U w , a TaKlK.e 

'I8TKne llCTllHHOCTH!le 3Ha'Ielilm I n O .IIBJI.fIIOTC.II npOTHBOIIOJiillKHHMll llJilI 

.n;onOJIHUTeJII,H!lMII .n;pyr K PJ)yry y,Ke anp!rnpn. 

E. Ta6JIHIIa J1J1JI IIMIIJIID<amm 
IIpaBRJia 

I) (w=:p1) • 1 , 2) (ii=:=P1) • 1 , 

3) (0 ==t>W) a 1 t 4) (0 ~W) • 1 

.IIBJI.fIIOTC.II o6o6meHHeM ll3BeCTHHX npaBHJI ~O.PM8Jll,HOfl JIOrllKn 

"HCTHHa CJI8'AJ8T H8 'Iero yro.n;Ho", 

"ll8 JilKli CJI8'AJ8T 'ITO yrO'AUO", 

KOTOpHe 'IHTaIOTC.II Tenep:r, TaK: 

"ecJill CHCTeMa xapaKTepnayeTC.II IIOTeHIJ;IlaJil,HO:tl B03MOlKHOCT1:,10 p , TO 

OHa TaIOKe xapaKTepuayeTC.II H ,Il;OCTOBepHott B08MOJKHOCTblO q "(I II 2)' 

."HS a6cbAIOTHO He,IJ;OCTOBepHott B03MOlKHOCTH p CJI8'AJ8T IIOT8HIJ;I18JII,H8.II 

B03MOJKHOCTI:, q" (3 ll 4). 
llpaBMa 

· 5) (1==:t>w) • w , 6) (1~w) • w 
.IIBJilIIOTC.II o6o6meHHeM npaBIIJia 

"ns llCTHH!l MOJK8T CJI8,IJ;OB8TI:, TOJII:,KO HCTHHa". 

2 ... 

'i. 

fs 

B C3!,10M .n;eJie, ecJIIl h(p)=1 , h(q)=w , TO STO 03HatraeT, 'ITO "cTeII8HI:, 

npncyTCTBU.II" CBOHCTBa p y CUCTeMl:l, ,Il;OCTOBepHO OCJJia,n;rucxnett CBOftCTBOM 

q , eCTI, W • IT08TOMY Mepo:li UCTHHHOCTII cal,10ii llMIIJillKaIJ;Irn p~ q 

ecTeCTBelIHO BS.fITI:, ;I!,19HHO BeJill'IUHY W • 

7) (w=1>0) =·w 8) (w=f>0) = w • 

3Tn npamIJia .IIBJI.fIIOTC.II o6o6meHneM ceHTeHIJ;Im 

"JIO.lKb MOiiteT CJI8,Il;OBUT1:, TOJII,KO H3 JDKH". 

,Il,eiicTBUTeJII,HO, treM 6oJiee ,Il;OCTOBepHO BHCK88!:,1Ba1rne p , TeM MeHee Bepo

.fITHO BUB8CTU H8 Hero JIOiKHOe BhlCKa3llBaHIIe. CJie,n;oBaTeJII,HO, Mepofl IICTHH

HOC.Tli m.m.mnta1.om p~q B 8TOM CJIY'I8e pasyMHO B3.IITI:, npoTHBOIIOJIOJKHOe 

K P B.!1CK83llBaHire • 

9) Cwi=::::Pw> .. 1 , IO) Cw=t>w> = 1 • 

HaCTO.IIIItlie rrpaBV,Jia .IIBJimOTC' iHaJioroM saKOHa TOJK,D;8CTB8-B KJI8CCli'I8-

CKOi! JIOnIKe ( ens est ens. ) 
2 • B .n;aHHOM CJJY'I88 OHR Bhlp8iK810T CJie-

,I(yIOl.l.!88 VCJIOBIIe orpy6JieH1m - B paCCMaTpHBaeMOi! 4-3Ha'IHOfi Jior:ime MH B 

COCTOflHII.lI pa8.IDl'IaTb J.IHl!lo ~Be B08MOlKHOCTH, a 1UJ8HHO, B03MOlKHOCT1:, norra

.n;affiill H80JOO.n;aeMOfi B B H8KOTOPYIO OOJiaCTI, ~B C VB . H B08MOlKHOCTI:, 

norra,n;amm Ha6JIIQIJ;aeMoti B VB - 6:B , HO He MOiiteM pa3JIHtraTI:, BllCKaS!lBaHll.lI, 

OTHOC.fill{.ll6Cfl K HHTepBaJiaM,JieiKall{.llM BHYT.P,I 6:B li VB - LlB • .UaJiee 

6y,n;eT Bli,Il;HO, KaK MOlKHO no Mepe Ha,l.l;OCJHOCTU YTO'IH.fITI, omrnaffiie, paccMaT

p,rnan: JIOrIIIDI co Bee (JOJII,fllHM II (JOJII,llll!M 'UiCJIOM liCTHHHOCTHHX 8H8'!8HH!1. 

II) (w~w) = w I2) (w=:pw) = w 
XOTfl npamIJ.[a II II 12, Ha rrepBHH B3r~. KBYzyTC.fI HeCKOJII,KO rrapa.n;oK

CaJII:,H!lMJi (Ha BllCK83HBaHU.fI p CJI8'AJ0T C HeayJieBofi ,Il;OCTOBepHOCTI:,IO eMy

rrpoTUBOITOJIOiKHOe BllCK83!lB8HHe q ), 6oJiee BimMaTeJII,HOe paCCMOTpeim:e 

ITOK83llBaeT, 'ITO OHR .n;eiiCTBRTeJII:,HO HM6IOT MeCTO. B CaMOM ,n;eJie, cnpaBe.rt

JIIIBOCTb 3TilX npaBRJI ,IVlfl CJIY,'IM, KOr~a pH q . Il.PIIHllM810T 8H8'I6HH.II 

On I,yiite ,n;oKasaHa paHee/Il. IloaTOMY 6y.n;eM ctraTaT:r,, 'ITO cBoficTBO p . 

pean:usyeTC.II C Be,PO.fITHOCTb!O O < W < 1 • Ho OTC~a cpasr CJI8'AJST ,' . 

'ITO B 8TOM lite COCTO.IIHim CHCTeMH rrp:.i:cyTCTByeT l! II.POTI!IBOITOJ!OlKHOe K p 

CBOfiCTBO C B8,PO.fITHOCTblO W • 1-w TaKJKe II8 STOro .llliTepBaJia. CTenem, 

,IJ;OCTOBepHOCTH TaKOfi liMIIJrn:KaIJ;Irn orrpe.n;eJI.lleTC.II, otreBII,n;HO, CTeneHI:,10 ,Il;OCTO

BepHOCTII KOHCeKBeHTa HJIH CTeneill>IO ,Il;OCTOBS,PHOCTH YTBSpll(,ll;emm, rrpOTI!IBO

IIOJIOlKHOro aHTe~e.n;eHzy. H TO n .n;pyroe corJiacyeTc.11 c rrpe,wTaBJieHH.IIMK, 

BHpa60T8HHHMH Ha OCHOBe Tp~OHHOH wopMaJII,HOil JIOrHKH • 

CJie'AJeT rro.n;trepKHYTh, 'ITO o6cyJK,D;aeMa.lI s.n;ec:r, JIOr~, OTJIIftlaeTCfl OT 

llill,POKO H8B8CTHOfi HetreTKOfr JIOrKKli, rrpe.n;JIOlK8HHOH 3a,n;e 
4 • B ~aCTHOCTli, 

* 1fuTaTeJilO, 3H8KOMOMY C Teop:e:efi HH~OpM8Ullll (cM.,Hanp.,1
31

), rrpime
,n;eHHHe B'H8CTO.IIl.l.l8M pas,n;eJie apryMeHTH, B03MOiKHO, H8IIOMH.fIT TaKJKe 
MHorne, Tlirnr'IH!le .IVlfl aTofl Teop1m o~eHKH. 
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s.n:ec1, llHTepBaJI 4B HMeeT '18TIGie rpam~. HO OTHOlllemre BKJIIO'Iemm 3I!a

'18HIDI 8 Ha6~aeMOil B B aTOT HHTepBaJI aa,naHO. H0'10TICO ( a He nao6opoT). 

3. Onepamm H, HJ.ITT, JIOrH'10CKll TO.lltlI0CTB0HHO. PemeTKa llCTllHHOCTHllX 

3H8'10Hllll, AKCHOM8Tll'10CKruI c1ioq.w~pomsa 

06osHa'IllM cqiopMY~poBaHl:JYl) B npe.ItllJ1YllleM paa.n:OJie Jiormcy cnMBOJIOM 

K.n4 (.n:aJiee 6y.n:eT lIOWITeH CMHM aToro OCJ03Ha'IeHIISI). MHOJKeC~O llCTHII

HOCTHllX sHatJeHll:11 {o,w,w,1J aTol-i Jiormm o6oaaaimM w4 . Tor.n:a 

JIOI'H'IeCKOM <F.{Hlttmll, o603Ha'IaeMOH CllMB0..10M uaTep:.rnJII,lIOll HL!IIJIIIKart,ffi 

t==t> , KOTOpruI ocyniecTBJI.ffeT OT06_pruitelil'Ie W4 :x: \'14- W4 B COOT-

BeTCTBIDI C Ta6.mmeil 2. MOJJUIO COIIOCT8BIITI, OTHOIIleHIIe 'IaCTH'IHOil ynopH

.ll:O'IeHHOCTit': :!: no. npaBHJJY 

\;/ p,q E W4: p f q iff h(pc:::=pq) = 1 • 

C TO'IKl'l speHIDI aToro OTHOllleHIDI, Ta6.mruy .n;.mr ==I> MOil!HO npe.n:cTa

BHTI, B Bll.ll:0 M8,llyJ001eil .n:nar_paMMH (pnc.I) 

1 

t1f Ur 

PHc.I. 

Ha ltOTO.POfi, K8K aTO o6H'IHO npnHEMa0TC.H B T00.Pllll _pemeTOK/5-?/, p < q 

Tor.n:a H TOJII,KO Tor.n:a. Kor.n:a .RMeeTC.II JIOMaHa.11, BOCXO'A.ff[I{M OT p K q 

0'18BllJJ:HO, 'ITO W 4 He .IIBJI.ffeTC.II BlIOJIHe YllO.PJI,ItO'IeHim\!" MHOJJteCTBOM ( TaK 

ltaK M8M0HTH w lI w H0 cpaBHIIMH). HO o6pasyeT pemeTiti'5-7 /. He-

TPYJJ:HO npoBeplITI,, 'ITO onepamm H, ID.IH, npe.n:cTaBJI0HHHe B Tael.mme 2, 
corJ1acoBaHH c o6~enpIIHHTHMR n TeOpllll pemeToK onpe.n:eJieHWIMlI aTmc one

pamril: P v q • Sup{p,q) , p /\ q • Inf(p,q) • 

Ha OCHOB0 Ta6.mm TaroKe 88KJllO'IIDd, 'ITO 8TH onepamrII MOryT 6HTI, 

BHpaJKeHH lI 'Iepe3 6a30BH0 onepaqim ~ H ==f>- , llpll'10M npH lIOMOLqII 

TeX ~e ffiOQMY~. 'ITO H B KJ18CCH'10CKOtt 2-SHa'IHOil JIOrHKe (o603H8'10HII0 

~): . 
p V q ~ (p==1> q)==t•q , 

def ( ) p /\ q- rv ~pV~q • 

*'.HanOMHHM, 'ITO '18CTH'IHHM Yll0.PJI.It0'18HH8M HaSHBa0TC.II peql)IeKCHBHOe, 
8HTHCllMM8Tpll'IHOe H TpaH3HTHBHOe 6HHapaoe OTHOfileHHe. IlOJII,3Y.IICI, 
Ta6.mmell: 2, H0Tpy.n;Ho y6eJJ:llTI,C.ff B TOM, 'ITO Bee aTliI YMOBI!SI B .n:aHHOM 
C.7.IY'la e BHlIOJIWIIOT C.II. 

4 

't. 

TO'IHO T8K xe y6eIUJ;aeMC.H, 'ITO OTHOWemre = onpe.n:0J11IeTC.H, ltait ll B 

lWI~, rrpn rr0Mo111u l]!OPMYJlll 

P= q ~ (p~q) /\ (q=t>p) • 

CyniecTBOBamro aTllX (lopMyJI, a Tarun:e CXQ;K0CTI, l1HTepnpeTarurn "-' H 

c:::=::::C> , paceMoTpemrux BIB!le, c HHTepnpeTart,reii aTHX onepa!.U!ii B K.nz, 
HaTUJII,1lB8lOT na r.rueJII, nponeeTlI CJOJiee rro.n:po6H00 epaBH0Hl10 aTIIX JIOI'lllC 

Ha Toro' 'ITO Tad.JI. I u TaOJI.2 .n:.mr HeTllH[lOCTIIHX 3Ha'10HIIi! 0 ll I .eom1a,na-

JOT e TaUJIID.J;(llVJU Krr-z, cpasy :1ce cJie.nyeT eJie.n:yJOil\00 . 

IlpenJioJitenne I. :,lHo,itoeTno saiwHoB ( oCi~eaHa'IllMHX GopMyJI) paecMaT

pHnaeMoii a,n:eci, JIOI'UKH co~eprulTC.fI BO MHO.'KeeTB0 38KOHOB 1wacen'IeeKOfr 

2-3H8'1HOil JIOrmm. 

HeTpy,n:HO. o,n:HaRO. ~Olt838Tl> H 0611aT1IOe K aTOMY 

IlpenJIOJI:enne 2. MH~'K0GTBO OOil\03H8'1IIMHX ~opt.cy'Jl I~ co.n:e~Te.H BO 

MHMeeTne 0011\03H8'II1MHX !_liOPMYJI paecMaTpHBaer.,o;-r JIOr~, 

.4mI JJ:Olta3aT0JII,CTBa ·noeJie,n:IIero yTBO.P)im0H:H.II .n:ocTaTO'IJHO y6e,n:I1TI,C.1I, 

'ITO Krr4 y,n:oBJieTBOJlff0T CJ18,llyJOIIUI!',1 aKefIOMaM H rrpaB:HJillM mrno.n:a, npllHRTHM B 

1-:.rraeeWJ:eeKO:tl 2-3H8'1HOi1: JIOrIIKe~. 

AKcHOMhl KJI,> 
I) P~ (q~ p) • 

2) (p~(qc:::::Pr))=P ((p~q)~{p=t>r)) 

3) (~p=t:,---q),=j> ((~p~q)==t>p). 

IlpaBHJI8 nuno.n:a B i\JI<,} 

I) IlpaBIIJIO oT,n:eJieHWI ( Modus ponens 
1!3 P H P ==P- q eJie.nyeT q 

2) IlpaBIIJIO ymme_pc8JII,HOTI no.n:eTaHODKH. 

.liOK838T0JII,eTBO Ilpe,UJIOJitemm 2. I!QJII,Sy.ffCI, T80JI.1 u 2' MOJitHO rrpoBepUTI,. 

'ITO B paeeM8Tp:HB88MOM ue'IIICJI0Hllli BhlCita3HB8HllM nee aKCHOMll M,3 .fIBJl/IIOTC.fI 

OOil\03H8'11IMHM11 qJOPMYJiaMli.aBE, Cnpane.rr.mmocTI, 3aKOH8 OTJJ:0JI0Hl1H o6ycJIOBJI0-. 

Ha cyniecTBOB8HlI8M D lWI4 T8BTOJIOl'lilI P:: p /\ (p /\ q) ==t> q . IlpaBIIJ!O ymr-

BepcaJII,HOl~ rro.n:eTalIOBmI Q:ar<;TH'10Cirn OTB0'180T corJialli0HlllO, corJiacHO KOTO

por.iy HeTllHffOCTHlle 3H8'10Hlill CJIOJitl!Oro BHCK83b!B8HHR onpe,n:eJIRJOTC.II UCTUH-

* TaruIM o6pa30M, CT8IIOBIITC.II lIOH.IITeH CMJle .i OCJ03[!8'I0mI.II Itn4-BBe,n:0HH00 
1!8MH l1C'IHCJI0HH0 BHeKa3HB8llllii .HBJI.H0TC.ll 4-3Ha'IHI1M npe,n:eTaBJie1rneM 
Tpa,n:l!UHOHHOil qiopMaJII,HOii JIOrllKII. 

** ,lLeiieTBUTeJII,HO, IIOJII,3y.fleI, a·KCIIOM8MlI H npaBIIJIUMH BHBo,n:a, MOlKHO .n:oKa-
38TI, nee 38KO!I!l JIOrHKH. Hanp. , 38KOH TO~eeTBa I- pc:::::::(> p npH 8KCHO
MaTH'IeeKOit <iiOPMYJIMpOBKe ~ sarnreHBaJOT B Q)OpMe Teope!.111 I- p ~ p 
lI T,JJ:. 

~ HanoMHHM, 'ITO npaBHJII,HO o6pa3QB8HH8.II Qiopfv1YJI8 JIOrHKII H83HB80TC.II 
o6meaHa'IHMOfi (JIJIII TaBTo:JlOrIIeil:J ,ec~ OH8 npHHHM80T 3H8'10HH8 "HCTHHB" 
npll JIIO()b!X no,n:eTaHOBKax HeTIIHHOCTHllX 3Ha'IeHHH BMeeTO BXO'A.ff[I{HX B STY 
gjOpMYJJY eHMBOJIOB.06meaHa'IHMOeTI, q>Op1,1YJll1 OTM0'180TCSI CHMBOJIOM I- • 
KOTOpb!fi eTaBHTC.II nepe.n: H8i1:. 
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HOCTHHMH 3Hff'l0HIDIMH BXO.wmtv.X B Hero 3JI0M0HTapHllX B!ICI'33!IBamiii, JI rrpH

mwaeTG.ff rrpaKTli'I0C.Kll .IiIDi Bcex CHCTeM Jiormm ( 38 !lCILJI!O'l0HH01,l Mo.n:am,

HllX Ha ypoBUe HC"!IICJiemm rrpe.n:HKaTOB/S/ ). 

4. .AJrre6pall'IeCimi;i rromcon 

I{ B!IB0)4y O TOM, 'ITO paccMOTpe1mrur Bllllie JIOI'.mta 1IBJI.II0TCJI JTIIlJI, .IWY

rm.1 rrpe.n:cTaBJiermeM KJI8CClfl!0CKOl1, MOJKHO rrpntiTll lI rro-.n:pyrorzy' paCCMaT

plIBruI a.1II'e6pal!"leceyJO cTpyI<TYPY, OTBe"!aJOieylO Ivr4 . OcHOBHM 11,nCJI aJirec5-

PaH'l8CKOro IIO,I4XO,JJ;a 3aKJIIO'Ia8TCJI B TOM,'lT06!I nepeHTll OT HaxO;;;,D;eHWI pa3-

Jlli'Illli B!ICRa3r:maHIDi IIO WQpMe 38illICll K H8X02im8HHIO pa3Jllitnm no IDC "Jiorll

"leCKOMY co.n:e_pi:ramIIO". 8To rrpe.n:cl'aBJI.IIeTCJI B p,ue CJIY"laeB Y.JJ:OOH!IM II3-3[l 

TOl'O, 'ITO uertoTOp!Ie IIOli-Jiorm::n, pa3.IDI"laJICI, no (;OJ.)1,10, MOI'YT OI<a3aTLCJ1 

llO-CYilleCTBy IIOJIHOCT!,IO 8KDI1BaJIOIITHl!MH. Harrpm,iep, B lVL2 BMOCTO p ==I> q 

Mil MO.llteM BO Bcex CJIY"lruIX HCIIOJIL30BaTI, ~p V q , H T • .JJ: •• 

l1CXOM H3 3TOI'O, orrpc.n:eJrnM CJI0)4yTOlll80 OTHOillOHHe 3KBID3aJieHTHOCTli'" 

p s> q Hf l=P==4 

Pa36lIBaJI BCe MHOJitOCTBO IIO·li-JIOI'HKll Ha KJI[lCC!I 3KBlIBaJieHTHOCTH 

( P J = { q: I= p = q , q ecTl> IIO\li B I\J.14 } , 

orrpe.n:e.m!M Ira MHillKOCTBe Bcex I<Jiacc OB 3ItBHBaJieHTHOCTil CJie.I4]!0lll00 OTIIO

!lleHlle ~ 

[P) !: [ q] it! I= P===P q . 

IIpe.lIJIOJK0HllO 3. 0THOllleHne ~ Ha MHOJ;t0CTBe KJiaCCOB 3KBHBaJieHTHOC

Tll IIOO Jiormm iVI4 i.lBJI/IOTCSI OTHOI!l0Hll0M 'laCTli'IHOro YIIO_p,q.I(O"lliID8HllSI. 

,¼ORa3aTOJII,CTBO. 

I) Peq:.JieitCllBHOCTI, 

(p] ~ [P] 

CJI0)4yeT ll3 cymecTBOBaHHSI B l\J.14 T8BTOJIOrllll I= p =P p • 

2) AHTifCHMMeTpll"IHOCTI,,T.e. 'ITO ll3 [pJ ! (q) II (q) ~ [p) CJI0)4yOT 

[ P ] = [ q] , ~OKa3HBaOTCSI CJI0.n:y!OlllllM oc5pa3 0/,1. !'13 p p =i> q lI I= q --c> p , 

corJiacHo Tac5.1Illu;e .zimr /\ B KJI4 , HMOCM F (p=j>q) /\ (q==J> p) 

OTCIO,I(a' no orrpe.n:eJieHHIO OTHOlUOffiIH == ' IIOJIJ"H!M p p = q H.lll! 

[Pl = [q) 
3) Ji,Jm .n:oKasaTeJII,CTBa Tpa!I3HTHBHOCTH HOOOXO,l4HMO rrpoBOJ.)JITI,, 'ITO H3 

I= p~ q lI I= q =i> r CJI0)4yOT ~ p c::::::p r . 0,JJ;HaIW 113 Ta6JI. I lI 2 
CJI0)4yeT .n:a"Ke c5oJiee ClIJILHOe YTBep.lii,I{OHHe, a llMeHHO 

!= (p==t> q) A (q==t:, r) ~ (p c::=t, r,) • 

* HeTpy.n:Ho rrpOBepHTI,, 'ITO li' .n:ettcTBllT0JII,HO .fIBJUl:eTCSI OTHOllleHlleM 3KBll
BaJieHTHOCTll, T. e. pegmeICC.IIBHill,I. , ClIMMeTpll"IH!IM lI TpaH3HT.IIBHl:IM OH
HapHllM OTHOllle!llieM. 
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' IIpeJIJIOJKemie 4. Bo MHOJKeCTBe KJiaCCOB 3KBlIBaJieHTHOCTH JIOI'HKH KJI4 
CYlll0CTByroT Han60JII,Ull!fi ll HaRMeHI,lllH.it MeMOHTll, (1] ll (OJ COOTBeTCTBOHHO, 

BH"lncJISieMue no qiopr,iyJiaM 

(1] .. [p =I> p] ' 

lol =[~(pi=:pp)] 

JoKa3aT0JII,CTBO. ,It.7m rrpOH3BOJII,HOro MeMeHTa [q] HepaBOHCTBO 

[ q] f [ p =I> p ) CJie)4yeT ll3 qiartTa CYill9CTBOBamm TaBTOJIOrHH 

1=4<==ts (p=1>p). AIIaJIOrll"!HO [~(p==t,p))~ [q) IIOTOMY, 'ITO HMeeT 

M0CTO F ~ (p ~ p) ~ q • 

IIpeJIJIOJK9HHO 5. ,LJ,IDI npoli3BOJII,HHX aJieMeHTOB (p] ,[q] H3 MHOJKSCT

Ba I<Jiaccmi ::mmmaJIOHTHOCTU JIOrllKll M4 l!MOJOT MOCTO COOTHomeHHSI 

I) Sup { [ p J , ( q l} ,. [ p V q ] , 

2) Inf f (p] , [q]·J ., [p /1. q] • 

JioKa3aTeJII,CTBO. BHa'!aJIO .JJ:OKaJKeM, 'ITO [ p V q] JIBJI.IISTCSI BepXHeii rpaHI,10 

.n:ByxMeMOHTHoro MHOJKSCTBa [ [p] ' [q]} • ,I(eitCTBHTeJII,HO, corJiaCHO 

Ta0JIIID;8M HCTHHHOCTHHX 3Ha'!9Hll!l .JJ:JISI ==C> li V B I\JI4 HMeIDT MOCTO 

TaBTOJIOI'Illi ,- P==l>P V q , p 4c:::t> p V q • 0Tc~a llOJJY'laOM, 

'ITO [P] ' [q] ~ [p V q]. TerrepI, .JJ:OKaJKeM, 'ITO (p V q] iIBJI/iOTCSI Ha

HMOfillllOil: BepXHeii rpam.IO MHO.JKeCTBa f ( p] , [ q ) ] • ,It.7m 3TOro npe.n:rro

JIO.lKllM, 'ITO cymecT:syeT HeKOToputt KJiacc 3KBHBaJI0HTHOCTl! [rJ I TaKoit, 'ITO 

[p] !: [r] n (qJ ~ [rJ • Tor.n;a p p~r ll p q=:pr , a 

3H8'll!T. corJiaCHO Ta6Jnm;e .n:JISI V • HMeeM p p V q ==I> r • 0TCIO,I(8 

[ P V q] ~ ( r] • ,I(oKa38TeJII,CTBO .IiIDi [ p /\ q.] aHaJIOI'lI"IHO. 

CJIO.I4]SI 06lll01IPHHSITOii B T90pllll pemeTOK HHTeprrpeTal{IDI orreparmtt 

Inf H Sup , orrpe.n:eJmM Terrep1, Ha MHOJKeCTBe KJI8CCOB 3KBHBaJI9HTHOC-

Tll onepal{IDI U, HJI!1 

[P] /\(q],. [p /\ q] 
[P] V ( q] = [ P V q] • 

OrrepaD;HSI OTpHD;aHHSI Ha MHOJKSCTBe KJiaCCOB 3KBHBaJI9HTHOCTH orrpe.n:e

JISIOTCSI aHaJIOrll"!HO 

~(p] .. [,vp] • 

I\JiaCCH"!OCKM rrpupo.n:a JIOrllKll KJI4 Ha SI3HK9 aJII'e6p!I KJiaCCOB 3KBH

BaJI9HTHOCTll OIIHC!IBaeTCH CJI9.IJY1()lllRM YTBe,PllU(eHHeM. 

IlpeJIJIOJKeime 6. A.nre6pa KJiaCCOB 3KBlIBaJI9HTHOCTH rrpaBmHo o6paso
BaHH!IX B KJI4 WOPMYJI ffi3JiffeTCJI 6yJieBcRo!. 

OnyCRaJI .JJ:OKa3aTeJII,CTBO 3TOtt Teopew·(KOTOpoe aHaJIOI'H'IHO rrpe.n;u.ny

lllRM .JJ:OKa3aTeJII,CTBaM H8CTORJitero pa3.D;eJia), IIplIB9.JJ:eM H9KOTOplle Il0Jl98Hll9 

CJI9)4CTBWI R3 Hee. 

CJie.IICTBHe I • .AJrredpa KJiaCCOB 3KB.lffiaJI8HTHOCTH B KJI4 Y.JJ:OBJI9TBO,PJI

eT CJie.n:.YJOlltl™ ycJIOBIDIM ;lll!CTpH6YTHBHOCTll 
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( [p] v[q] );\[r] = ( [p] /\ (r] )V( [q] /1. [r]) 

( [p]/\(q] )V[rJ .. ( (p] V [r] );\ ( (q] V [r]) 

CJie.IICTBll9 2, Ji,ruI BCm<oro M9M9HTi:l [p] a.nredpH CYIIl6CTeyeT O~liH II 

TOJll,KO O,IJ;lIH IIpOTRBOIIOJIOJKHHil eMY 8JI6M9HT, T. 9. TaKO:;I SJieMeHT "'(pJ, .IVJJI 

KOTOporo IIMeIDT M6CT0 COOTHOIDeHIDI 

(p] V ("' [p] ) a [1] 

(p] " ( N [P] ) = ( O] 

CJI9.IICTBH9 3. Orreparnm: "-' Ha a.nredpe Y~OBJI6TB0p.f!9T YCJIOBIDO liHBO

J!RlnHH 
f'V ( ~ [p] ) = [p] • 

· (foeJIC~BIIe 4. lfMeIDT M6CTO SaitOHH ~9 Moprana 

~ ( (p] V [q] ) • ~ [p] ;\ ~ [q] ' 

~ ( (pJ /\ [q] ) • ~ [p] V ~ [q] • 

5. 3aKJIID1Ie!IBe 

PeSIDMHPY.fI pesyJU,TaTH HaCTO.ffill9H pa60TH,MO:ruIO CKBSaTb, 'ITO KJiaccn

'IeCKB.f! rrpHpo~a paccMOTpeHHOH BHIDe H6'I9TKOH JIOrHKR IIpOHBJI.!!9TC.fI B TOM, 

'ITO ee a.nre6pa OK8SHB89TC.f! H3.0MOpcpHOil: aJiredpe J!OrHKR K.n.2, Bosr,IOiitHO, 

'ITO STOT BHBO~ MOJKHO 6HJIO rrpe~H.D;9Tb H sapaHee. .Uei1CTBRT9Jll,HO. HS 

TeopeMH ERpKrajla B TeOpRII pemeTOK CJI6.IJY9T, 'ITO BO BCeX paccy)K,!(9Hl'l.iIX, 

CB.f!38HHHX C ,IJ;lICTpn6yTHBHHMH pemeTKaMII, B K8'I9CTB9 CX91\1 JIOrlI'IeCilliX 

orrepa1$il MOJKHo ncrrOJibsoBaTb ,IJ;liarP,1'MH BeHHa (,Il;liarpar.1MH 3imepa) .IVJJI 
TeopeTnKO-MHOJK9CTB9HHHX orrepa1$l

7 • B TO JKe BpeM.fI U3B9CTH0'7,'ITO 

,IJ;lICTpn6yTHBH8.fI pemeTKa C ~OIIOJIH9HIDIMlI JIBJI.f!eTC.fI 6yJieBc1tow'?- / • IIo

CKOJibey Bee JIOrlI'IecKRe orrep~rn c caMoro HB'IBJia orrpe~eJlff.lillcb 'Iepes 

COOTB9TC'l'BYlW!ll9 lIM T.-M. orrepa1$1r (CM, pa3~9JI 2 B pa6oT/
11), HeT 

HU'Iero y~nTeJU,HOrO B TOM, 'ITO a.nre6pa IIOCTpOSHHOH HaMll H9'I9TKOfi 

JIOrnKlI OKa3a.nacb 6yJieBCKO:li. B paCCMOTpeHHOM BHl!Je rrpHMepe MH IIOCTpon

JIH 6yJieBCeyID aJiredpy, ~eJII!B RS MHOJK9CTB8 VB . JI:mllb 'IeTHpe IIO~IIOJK9CT-

Ba <t> , ,1B , VB - AB II CaMO VB • B~eJI.fI.f! B VB 60Jlbmee ~CJIO o6Jiac'.'" 

Tefi, MOJKHO, O~HaKO, IIOCTpOlITb H 6oJiee 'A9TaJibH09 orrncaHHe, CO'A6plita~ee 

B rrpe~9Jll,HOM c~ae o6H'IrryID TeOplrID BepoJITHOCTll. K paCCMOTpeHHID T8Kl1X 

MHOr03Ha'IHHX JIOrnK Mli o6paTllMCa B OT~eJibHOli pa60T8, 

·rrpHBJieKaTeJibHa.fI 'IepTa STHX He'IeTKnX JIOrnK 38KJIID'I86TC.f! B TOM, 'ITO 

RX aJire6pH KJiaCCOB 8KBHB8JI6HTHOCTH, .fIBJI.fI.f!Cb ,IJ;lICTpn6yTHB~1emeTKa-

MH,H8 MOryT co~epiitaTb rro~pemeTOK Tnrra M3 ll N5 (pnc.2) 
5- 7 • 
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M3 n.9' 

hZf 

n.3 

Pnc.2. 

.Jn,nmr.o, IU,19!IHO 3TO o6c·roJITeJibCTBO IIOSBO.,'I.f!e'J.' Hal.I BB6CJII OC.\1llCJI91IlW!J 

o6pasori. IIOll.lITne JIOrII'I9Citoro CJie~OB8Hllii:. J;;ei1CTBIIT9JlbH01 B Tpa,nm~toHHO.li 

apHCTOTeJieBCIWli JIO.rmte IIOH.fITIIe JI01'1I'Iec1wro CJIMO~ IIHTeprrpeTnpy-

9TC.fI ItaK mr.n;o-po~onoe OTHOill91lli8 ltIDI, 'ITO TO ;;;e cm.me, Kalt- OTHOIJ9llll8 

TeopeTmto-MHOJKeCTBe1moro DKJIID'Iemm (CM. 'A6TamI nl9/). C .JUlYI'Oii CTOpo

HH, OTHOill9HH.fI IIOp.gzuta 

~ , ~ ' m4 <: ~ 
B9CbM8 TPY'AHO JIHTeprrpeTnpoBaTb Kalt Bv,.n:o-po~OB09 OTHOllleime (IIO'A06HO 

TOMY, ItaK Mil OTOJK,I(eCTBIWI B KJI4 HepaBeHCTBO (p] ~ ( q] C TO.YJ{9CTBOM 

/ca P ==t> q ) • Il CaMOM 'A6Jl0, IIOCKOJll,lcy' B l}opMyJie 

~ V ~ = ~ 
~ MOJKHO SaMeHJrTb Ha m4 , c MeMeHTOM ~ TPY'AI!O cMaaTb KaKoe- I 

JIH6o qJl1KCHPOB8HHOe IIOH.fITHe (po'A). AHMOI'll'IHB.f!, HO ellle 60Jiee CTpaHHaJI. 

CHTYarnm: BOSHllltaeT .IVJJI N5 • IIOCKOJibey B STOM ~ae 

~ V n3 • ~ V n4 • n5 
H, cBepx Toro, 

n3 ~ n4. 

B STOH CB.f!3H Heo6xo~I!.IJO OTMeT.HTb. 'ITO 1111:lpOito o6cYir,Itael.!He B MaTe

M8TH'I8CKOll JIRT9paTYp9 JIOrmco-rrno6HH9 KOHCTfY,l(ItIDI• .I(OrryCKaJOIIllI9 CYllt8- · . 

CTBOB8Ime IIO.I(pemeTOK ~a M3 IO/ H N5 /I 1, OIIBCHBaDT CKopee H8KO- . 

TOpHe a6cTpaKTHHe CBOllCTBa aJire6pH HadJIIQD;ae~rux. HellteJm HCTHHIIYJ) JIOI'lI

KY paccy)K,I(eHHfi, KOTopoii H906XO.I(HMO IIOJib30BaTMH llpH omrcamm peayJII,Ta

TOB KBaHTOBHX H3MepeHJru. Y6e,IJ;lIT9Jll,HM, Ha Ham BSrJilI,I( ,KpllT.HK' IIOIIHTOK 

II!)Ii,It8Tb STUM CHCTeMaM JIOI'HIGI IIpmmft ~1H3Wl6CKRll CMHCJI .I(aHa B 121. 

3f 0THOIDeHHO JIOrH'IeCKOro CJie'AOB8HIDI B JIOrJIK9 ApUCTOT9JIJI He COBII8,It88T 
C MaTepHBJll,HOrt lIMilJilIB81$6ii, oupe~eJ!.f!eMOil B qiopMaJibHOii JIOI'llK8.~ait
Tlf'IeCKR OHO, 6y~ U3BJ19'I6HHHM H3 aHaJIIIaa KOHK_geTHHX llpaBRJll,IIHX 
crroco60BYMOS8KJIJJ'I8H.HJI, CI!'JII,Hee H "peaJIHC'l'lilJH89 M8T8pllaJibHOf1 
HMIIJllIBa1$1r, O~HaKO MruKHO y6e,IJ;lITbC.fI, 'ITO MaTepRBJll,Ha.f! ~. 
.f!BJU!llCb 60Jiee cj1opl,f8Jll,Hmf · H 60Jiee llpOCTHM 01Ipa.It8JI8HH9M JIOI'H'I8CKOro 
CJI6'AOB8H.HJI, BO ncex upaKTJI'IeCKR BllltHHX CJIY'IWIX B TO'IHOCTlI COOTB8T
CTByeT apHCTOT8JI9BCKOMY oupe~eJiemoo. 
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