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AJFEBPA NNOMMKU

AsTopbl: B. b. KygpsiBues

AJMTTEBPA NOTIMKW, pasgen matemaTtuny. NOrKK, U3yYatroLnii BbiCKa3biBAHUSA C TOYKU 3PEHUS UX FIOMMNY. 3HAYEHUN

(VICTVIHHOCTI/I mnnn J'IO)KHOCTVI) M Norn4. onepaunn Hag BbiCKa3biIBaHNAMMN.

A. n. BosHukna B cep. 19 B. B Tpyaax k. byasg. CosgaHue A. n. npecnefoBarsno uernb pelwaTb TpaauumMOoHHbIE NOTUY.
3agaym anrebpauy. metogamu. B A. n. noa BbiCKa3biBaHUAMW MOHNMAOTCS NPEANOXKEHNS, OTHOCUTENBHO KOTOPbIX
MMeeT CMbICH YTBepXAaTb, UCTUHHbLI OHU UIK NTOXKHBL. YNoTpebnsemble B 0ObIYHON peyn Noruy. CBA3KN, Takne, Kak «uy»,
«UMNU», KECNWN..., TO...», KIKBMBANEHTHO», YacTuLa «Hey», MO3BOMSAIOT U3 YXKe 3aaHHbIX BbiCKa3blBaHWU CTPOUTb HOBbIE,
Bonee cnoxHble BbiCka3blBaHUS. ICTUHHOCTb MM MOXHOCTb NOMNy4aeMbIX Takum 06pa3om BbiCKasblBaHUA 3aBUCUT OT
WUCTUHHOCTU UMM FNIOXXHOCTU UCXOOHbIX BbICKa3blBAHUIN M COOTBETCTBYIOLLIEN TPAKTOBKM CBA3OK Kak onepauuvmn Hag
BblCKa3blBaHUAMMN. [1nst 0603Ha4YEHNA UCTUHHOCTM UCMNOfb30Bancs cumeon «M», a onsa noxHoctn — cumeon «J1». 3atem
BMECTO 3TMX CMMBOJIOB CcTanu ynotpebnatb ynucna 1 n 0. CBA3KM «U», KUNN», KECTIN..., TO...», KIKBMBANIEHTHO»
0603HaYalTCA COOTBETCTBEHHO 3HaKaMu \& (KOHBIOHKUMS), Vv (AM3BbIOHKUKMSA), \rightarrow (umnnukaums), ~
(3KBMBANEHTHOCTbL); OTpuLaHKe (YacTuua «He») obosHavyaeTcsa 3HaKOM ~ UK YepTom cBepxy. Hapsay ¢
MHAMBMAOYaNbHBIMU BbICKa3bIBAHUSIMU CTaNM MCMOMb30BaTbCs TakkKe NepeMeHHbIe BbICKa3blBaHUS, 3HAYEHNSMU
KOTOPbIX MOryT ObITb Nto6ble Hanepéa 3agaHHble NHAMBUAYarbHbIE BbicKasbliBaHUA. [MoHATNE hopMynbl, ABMSHOLLIEECS
dopmanusaumnert NOHATUSA CIOXHOMO BbiCKa3bliBaHWs, BBOAUTCS UHAYKTMBHO. [MycTb A, B, C, \Idots — nHauBmayanbHble, a
X, Y, z, \ldots— nepemMeHHble BbickasbiBaHus. Kaxkgasa n3 atux 6yks HasbiBaeTcsa oopmynon. Ecnu 3Hak™ o6o3HavaeT
nobyto 13 NepeyvncreHHbIX Bbille cBa3ok, a U n'V/ cytb dopmynsl, To (U*V) n\overline U cyTb coopmynbl, Hanp.
((\&y)\rightarrow z). CBsi3ku (B T. 4. U OTpULLAHME) pacCMaTPUBAOTCA Kak onepauumn Haa BENUYMHaAMu, NPUHUMaLLMMK
3HaveHus 0 u 1, pe3ynbTaToM NPUMEHEHUS 3TUX onepaumnn Takke aenatoTca Yiena 0 n 1. KoHbroHKumna x \& y paBHa 1
TOYHO TOraa, Koraa u x, ny paBHbl 1; AU3bIOHKUMA X vV Yy paBHa 0 TOYHO Toraa, Korga ux, ny paeHbl 0; uMnnmkaums x
\rightarrow y paBHa 0 TO4YHO TOoraa, korgax paseH 1, ay paBeH 0; aKBMBaNeHTHOCTb X~V paBHa 1 TOYHO Torga, Korga
3Ha4YeHus X Uy cCoBnagarT; oTpuuaHme x paBHo 1 ToYHO Toraa, Korgax paseH 0. BBeaéHHble onepauum nNo3BonsoT
Kaxgon dpopmyre npu 3agaHHbIX 3HaYEHNAX BXOOALLMX B HEE BbICKa3blBaHWUI NpUnmncaTe OAHO M3 ABYX 3HayeHu 0 unm
1. Tem cambIM Kaxgas hopMyrna MOXeT OAHOBPEMEHHO pacCMaTpUBaTbLCS Kak HEKOTOPbLIN cnocob 3agaHus
(peanusaummn) dyHKUMA A. 1., T. €. Takux PyHKUUIA, KOTOpble ONpeaeneHbl Ha Habopax n3 Hynen n eanHuy n
3HavYeHnsIMU KoTopbix aBnstoTces Takke 0 nnm 1. MNpu atom popmyrnbl U 1V HasbiBalOTCS paBHbIMU, €CINN OHK
peanuayoT paBHble PYHKLMK, B 3TOM criyqae nuwyTt U=V. BHayane o6bektom nayyenHus A. n. 6binm pyHkumm A. n. n
pasn. onepauuun Hag HUMK. B nocnepytowem knacc gyHkumi A. n. 6bin paclumpeH Ao knacca pyHKUUn, apryMeHThbl
KOTOPbIX U caMu OYHKLIMU MPUHUMAIOT B KA4YECTBE 3HAYEHWUI 3NIEMEHTbI HEKOTOPOro PUKCMPOBAHHOIO KOHEYHOTO
MHOXeCTBa E; pacwumpuncsa Takke 3anac onepaunin Hag pyHkumsamu. MHorga nog A. 1. NOHMMaeTCs MMEHHO NOocneaHAs

KOoHLenuus. [ns npunoxeHuii Hanborbllee 3HaYeHe NMEEeT Cryyait, koraa MHOXeCTBO E COCTOWT 13 ABYX 371eMEHTOB.

MHoecTBO Bcex hopMyri, B MOCTPOEHUM KOTOPLIX Y4aCTBYIOT NepeMeHHble BbiCKa3blBaHWsl U HEKOTOPbIE U3 CUMBOJIOB

\&, v, —, ~, "1 koHCcTaHT O 1 1, Ha3bIBaeTCs A3bIKOM HaZ4 AaHHbIMW CUMBOMAMU U KOHCTaHTaMu. [nga Bcsikon hopmyrbl


http://old.bigenc.ru/mathematics/text/1888242

B aA3blke Hag \{ \&, v, —, ~, 7 \}HangéTca paBHas en oopmyna B a3bike Hag\{ \&, v, 7, 0, 1\}. Ocobyto ponb B
nocnegHeMm s3bike Urpaet knacc opmMyn, KoTopble MoryT 6bITb 3anucanbl B Buge U 1 v U 2 vildotsvU s, O unu 1, roe
s=1nkaxpgoe U i — nubo nepemeHHOe BbiCKa3biBaHWe, MO0 ero oTpuuaHmne, NMbo KOHBbIOHKLNS NepeMeHHbIX
BbICKa3blBaHWU 1 OTPULAHUIA NEePEMEHHbIX BbICKa3blBaHWI; MPU 3TOM Kaxagoe U | He cOaepXuT OAMHaKOBbIX
COMHOXUTENEN N He COOEPXUT COMHOXMUTENEN BUaa x U ogHOBPeMeHHO 1 Bce U | nonapHo He paBHbl. B aTon

3anmcy CkobKM onyckaroTes, T. K. MpeanonaraeTcs, YTo onepaunst KOHbIOHKLUUN CUIIbHEE AU3BIOHKLUK, T. €. Npu
BbIYMCNEHMMN NO 3aJaHHbIM 3HAYEHUAM NEPEMEHHbIX cCrieayeT cHavana BbluncnaTb 3HadeHna U 1, \ldots , U_s. O1mn
BblpaXeHMs Ha3bIBaOTCA U3BIOHKTUBHBIMU HOpMarbHbIMK chopmamu. Kaxayto popmyny U B a3blke Hag \{ \&, v, —, ~,
=, 0, 1\}, peanuaytowwyto pyHkumMto A. ., OTANYHYL0 OT 0, MOXXHO NPUBECTU K PaBHOW €1 AN3bIOHKTMBHOW HOPManbHOM
dopme, coaepallen Bce nepeMeHHble hopMyribl 1 N0boe YNCNOo ApYyrMx NePEMEHHbIX, NpUYém Kaxgoe U i B aToM
OV3BHOHKTUBHON HOpMarnbHON hOpMe COAEPXKUT OAHU N TE XEe NEpPEMEHHbIe. Takast AN3bIOHKTUBHAA HOpMarbHasi
dopmMa Ha3bIBaeTCsi COBEPLUEHHON ON3BIOHKTUBHOM HOpMarnbHon dhopmoin popmyrbl U; ana 0 coBepLueHHon
ON3BIOHKTUBHOW HOpMarnbHOW hopmoi siBrisieTcs cama doopmyna 0. BO3MOXHOCTb NpUBEAEHNS K COBEPLLEHHON
ON3BIOHKTUBHOW HOPMarnbHOW hOpMe NEXUT B OCHOBE anropuMTMa, yCTaHaBNUBAaOLLEro paBeHCTBO UMM HEPaABEHCTBO

[BYX 3aaHHbIX (OOPMYIT.

BakHyto porib B A. . 1 €€ NpUoXeHnsax urpaet CoKpallEHHasa AN3bIOHKTUBHAA HOpMarbHas oopma, T. e. Takas, ans
KOTOPOW BbINOMHEHbI CreAyoLLMe yCrnoBus: B Hel HeT nap cnaraemblx U i n U_j Taknx, 4TO BCAKUA COMHOXUTENb 13U |
mmeetca n B U_j; anga Bcsakux aAByx cnaraembixU i n U _j, N3 KOTOPbIX OQHO COOEPXUT COMHOXUTENEM HEKOTOPOE
nepemMeHHoe, a Apyroe — oTp1LaH1e 3Toro NepemMeHHoro (Npu ycroBun, YTo APYroro NePEMEHHOro, A1 KOTOPOro 370
e nmeeT MecTo, B JaHHOW nape crnaraeMbiX HET), UMeeTCsl (B 9TOM e AN3bIOHKTMBHOW HOpMarbHOW dopme)
cnaraemoe U_k, paBHOE KOHBIOHKLIMU OCTarnbHbIX COMHOXWUTENEN 3TUX ABYX criaraembiX. Beskas A3 bIOHKTUBHAS
HopMarbHasi popMa MoXeT ObITb NpMBEAEHA K PaBHOW el COKpaLLEHHONM AN3bIOHKTMBHOW HopMarnbHol chopme. Kpome
OV3BIOHKTUBHBIX HOPMarbHbIX (hOpM ynoTpebnsitoTcst TakkKe KOHBIOHKTUBHbIE HOPMarbHble (POPMBI, T. €. BbIpaXeHus,
KOTOPbI€ MOXHO MOSTYYNTb U3 AU3BIOHKTMBHbBIX HOpMasibHbIX OPM MYTEM 3aMeHbl B HUX 3HakoB v Ha \&, a\& Ha v n 0
Ha 1. Onepauus (unu dyHkums) f* HasblBaeTCs ABOMCTBEHHOM ANst onepauun f, ecnv Tabnuua, 3agatowas QyHKLUMIo
fA*, nony4vaeTcsa n3 Tabnuubl ansf 3ameHon B Het 0 Ha 1, a 1 Ha 0 (Bkntoyasi 3amMeHy 3HavYeHu oyHKumMiA). Hanp.,
KOHBIOHKLUNSI U AU3BIOHKLUNSI ABONCTBEHHBI MeXay cOboW, oTpuLlaHue ABOMCTBEHHO camMoMy cebe, KoHCTaHTbl 1 1 0
[OBOWCTBEHHBI Apyr apyry. MNpeobpa3oBaHune hopmyn, Npy KOTOPOM 3HaKM BCEX OMNepaLiii B BbIPAXXEHUN 3aMEHSIOTCS Ha
3HaKM OBOWCTBEHHbIX UM onepauun, koHcTaHTa 0 3ameHsieTcs Ha 1, a 1 Ha 0, Ha3biBaeTcs npeobpasoBaHmeM
OBOWCTBEHHOCTU. T. H. NPUHLMN OBOMCTBEHHOCTM hopmynmpyeTcsa criegyowwmm obpasom: ecnm U=V n UM gBoncTBEHHO

U, a V" gpeonctBeHHo \V/, To UM =/ %,

CoBepLUEHHbIE U COKPaLLEHHbIE AN3bIOHKTUBHbIE HOPMarbHble (DOPMbI Y KOHBIOHKTUBHbLIE HOPMarbHble (POpPMbI
MCNonb3yrTCA ANg pelleHns 3agayn ob3opa Bcex rmnoTes 1 Bcex crneacTaui 3agaHHon dpopmynel. og rmnoTteson
dopmynbl U noHnmaeTtca Takas dpopmyna 'V, uto (\V \rightarrow U)= 1, a nog cnegctanem copmynbl U — Takas popmyna
V, uto (U \rightarrow V)=1. T'mnoTtesa dopmynbl U HasbiBaeTcst NPOCTON, ECMM OHA €CTb KOHbIOHKLNS NEPEMEHHbIX UK
MX OTpULL@HWUI 1 Nocne oTopackiBaHWs NO6Oro n3 e€ CoOMHOXUTENEN nepecTaeT BbITb rMnoTeson popmynbl U.
AHanornyHo, cneactaue popmynbl U Ha3biBaeTCs NPOCTbIM, €CIN OHO €CTb OU3bIOHKLMSA NePEMEHHbIX NN KX
oTpuLaHui 1 nocrie otépacbiBaHNs No60Oro U3 eé cnaraemblx NepecTaét 6bITb cneacTamem opmynbl U. Pellexne
3agaym ob63opa rmnoTes 1 criegcTBUA MOXHO MOSYYNTb, yKa3aB anropuTM, CTPOSILLMIA BCe NPOCTbIE rMnoTesbl 1

cnencTeua Ans 3agaHHom (bOpMyﬂbI, N3 KOTOPbIX 3aTeM MnoJly4akoTCA BCE OCTallbHble rMnoTe3bl U CNencTBUA.



B asbike Hap \{ \&, +, 0, 1 \}, rge + ob6o3HavaeT CnoXxeHue No MoAyno 2, BbipaXeHne HasblBaeTCs NpUBEAEHHBIM
NosIMHOMOM, ecnu oHo nNnbo nveet Bua U 1+U 2+ \ldots +U_s, rae U i ectb unun 0, unu 1, unm nepemeHHoe, nnm
KOHBIOHKLNS pasn. nepemeHHbIx 6e3 oTpuuanuin, U i\neq U jnpuil\neq j\i\j=1, \Idots ,\;s,\,s=1. Bcsakyo chopmyny
A. 1. MOXXHO NpeacTaBUTb U €QUHCTBEHHbIM 06pa3om B BUAe NPUBEAEHHOIO NOMMHOMA, Ha3biIBAEMOr0 TaKKe

nonmHoMom XKerankuHa (udyyancs . U. XKeearnkuHbiv B 1927).

Kpome PaCcCMOTpPEHHbIX A3bIKOB, CYLLECTBYIOT U AOP. A3bIKA, PaBHOCUJIbHbIE UM (,D,Ba A3blKa Ha3blBAKOTCA PaBHOCUITbHbIMU,
€CInn Npu NoOMOLLN HEKOTOPLIX NMpaBun npe06pasoBaHv|;| KaXKgasa cbopmyna OOHOro N3 3TUX A3bIKOB NepeBoaNTCA B
paBHYyto e opmMyIy B ApYroM sidblke 1 06paTHO). B OCHOBY Takoro A3blka 4OCTATOYHO NOMOXUTL Mobyo cuctemy
onepauun 1 KOHCTaHT, 06nagatoLLyo TEM CBOMCTBOM, YTO Yepes onepaLum U KOHCTaHTbl 3TON CUCTEMbI MOXHO
npeacTaBnTb BCAKYIO PyHKUMIO A. 1. Takne cucteMbl Ha3blBatOTCA PYHKLUNOHANBHO NOMHbIMK. MMprMepammn NOMHbIX
cuctem anstoTea \{ \overline{x v y} \} \{{x v v}, \overline x \}, \{ x+y, 1, x\,\&\,y \} u 7. n. CywiecTByeT anropmutMm, KOTOpbIN
Mo NPOW3BOSIbHOM KOHEYHON cucTeme pyHKUMIA A. N. yCTaHaBMBAET €€ MOSHOTY UK HEMONHOTY. Cuctema yHKUMIA

A. n. ABAseTCs NOMIHOM TOYHO Toraa, Koraa oHa cogepXut yHkummn 1, ..., f 5 Takme, ytof 1(0, 0, \Idots, 0)=1,\,f 2(1, 1,
\ldots, 1)=0,\,f 3 \neq ** 3\,f 4 — He MOHOTOHHa, a Anaf 5 npMBeAEHHbIN NOSIMHOM COAEPXKUT crnaraemoe U, B KOTOPOM
OornbLue ogHoro comHoxuTens. MNpu atom Habop (a1, ..., a_n)He npeBocxoauTt Habopa (b 1, ..., b_n), ecnu Bceraa

a i<b i, a dyHKkumsa f(x 1, ..., x_N) MOHOTOHHA, €Crn e€ 3Ha4YeHns a U b Ha Takmx Habopax Bcerga cBsi3aHbl Tak, YTO
a<b. PaccmaTpumBaloTCsi U Takme si3blkv, B OCHOBE KOTOPbIX NeXaT CUCTEMbI Onepauuii, He ABnsLmMecs
yHKUMOHANbHO NonHeiMu. Cpean HUX nmeeTcs 6eCKOHEYHO MHOTMO NMOMapHO HECPABHUMBbIX S3bIKOB, T. €. HET
nepeBoAVMOCTU C OOHOTO si3blka Ha APYror Npu MOMOLLM TOXAECTBEHHbIX MpeobpasoBaHuii. [Ins BCAKOro A3blka,
NMOCTPOEHHOrO Ha OCHOBE TEX UMW UHbIX onepauuii A. ., CyLLeCTBYET Takasi KOHeYHasi CUCTEMa PaBEHCTB 3TOro SA3bIKa,
YTO BCSIKOE PaBEHCTBO BbIBOAMMO MPW MOMOLLM TOXAECTBEHHbIX NPeobpa3oBaHUi U3 paBEHCTB 3TOM CUCTEMBI. Takas

cucTtemMa HasblBaeTcAa AeayKTUBHO NOJSIHOW CUCTEMOM pPaBEeHCTB AaHHOIo A3blKa.

PaccmaTpuBast TOT Uiv MHOW U3 YNOMSIHYTbIX BbILLE S3bIKOB BMECTE C HEKOTOPOW MOSTHOM CUCTEMOW PaBEHCTB 3TOr0
A3blka, MHOrA4a OTBMIEKalOTCS OT TabNMYHOIO 3a4aHNs onepauuii, nexalmnx B OCHOBE A3blka, U OT TOr0, YTO 3HAYEHUSIMU
€ro nepemMeHHbIX SBMSOTCS BblCKkasblBaHMS. BMecTo 3Toro gonyckatoTcst pass. MHTepnpeTaummn s3bika, CocToswmne 13
TOW UIN MHOWM COBOKYMHOCTN OOBHEKTOB (Cry)KaLlmMX 3HAaYEHUAMN NePEMEHHbIX) U CUCTEMbI onepauuin Hag obbekTamu
3TOr0 MHOXECTBA, YOOBNETBOPSIOLLMX PABEHCTBAM M3 NMOSTHON CUCTEMbI PABEHCTB A3blka. Tak, a3blk Hag \{ \&, v, =, 0, 1
\} B pe3ynbTaTe Takoro Lara npespallaeTtcd B A3blk Oyneson anrebpbl; a3bik Hag\{ \&, +, 1 \} npeBpalLaeTcs B A3blK

Oynesa konbua (c eguHnuen), a3bik Hag \{ \&, v, 7 \}npeBpalLaeTcs B A3blK AUCTPUDYTUBHOW PELLETKN.

A.n. pas3BnBaeTCA rn. 06p noA BrnaHMeM NpuknagHbiX 3agad, cpean KOTOpbIX BaXXHYHK POJib UrpakoT 3agadn Teopun
ANEKTPUY. CXeMm. ﬂ,]’lﬂ OonncaHuA Taknx 3agad nHorga npnxognTca OTKa3blBaTbCA OT UCMOJIb30BAHUA 00bIYHOM

OBY3HaA4yHOM A. 1. n paccMmaTpuBaTb T€ WY MHblE €€ MHOTO3HauYHble 0600l eHus.

JlntepaTtypa

Jlut.: Boole G. The mathematical analysis of logic; being an essay towards a calculus of deductive reasoning. Camb.,
1847. Oxf., 1998; idem. An investigation of the laws of thought, on which are founded the mathematical theories of logic
and probabilities. L., 1854. N. Y., 1958; idem. The laws of thought. Amherst (N. Y.), 2003; A6noHckun C. B., Maspunos I'.
M., Kyapssues B. b. ®yHkummn anrebpbl norukm u knaccel Nocta. M., 1964 Hosukos 1. C. OnemeHTbl MaTemaTnyecKon

noruvku. 2-e n3g. M., 1973.



http://old.bigenc.ru/mathematics/text/1980067

Processing math: 0%




	А́ЛГЕБРА ЛО́ГИКИ
	Литература


