Jexkuusa Ne 2.
JIorn4yeckue MoJeJIH NpeacTaB/IeHUs
IHAHHUH



Jlormueckue Moae/ I NpeacTaBJeHUs 3HAHUM

OIHHAM U3 JOCTATOYHO U3BECTHBIX CPEJICTB MPEACTABICHUS
3HAHUU SABJISIETCA anmapar (pOpMaJIbHOM JIOTUKH.

B 1oruke pa3pabarbiBarOTCS METOAbI MPABHJIbHBIX
pacCyKaeHMM, IPEACTABISIONMX COOOM 1IENb YMO3aKIIOUCHHM B
JIOTHYECKH MOCIEA0BATEIBHON (DOopMeE.

PaccyxaeHus B HeM U3y4aroTCs ¢ TOUYKH 3pEHUS (DOPMBL, a HE
CMBICJIA, M C 3TOH LEJIbIO B OOBIYHBIX PACCYKICHUIX
BBIJICIIAIOTCS ONPEACIIEHHBIE 3JIEMEHTBI, KOTOPBIE MOTYT
3aMEIIAThCS B HUX MPOU3BOJILHBIM 00Pa30M KaKMMHU-TO APYTUMHU
3JIEMEHTAMHU.



Jlormueckue Moae/ I NpeacTaBJeHUs 3HAHUM

Hanpumep, B XOpOII0 U3BECTHOM CHILIOTU3ME

«Troou — cmepmust, Coxpam — uenosex, c1eo008ameibHo,
Coxpam cmepmeny,
IPUIMCBIBAEMOM APHCTOTENIO, B 000UX CITydasiX BXOKJICHHUS CJIOB
«yenogek (moou)», «cmepmen (cmepmunl)y», «Cokpamy MOTYT ObITh
3aMEHEHBI JTIOOBIMH APYTUMU CJIIOBAMH, U TIPU 3TOM CaMO PaCCyKICHHUE
OCTaHeTCs (POpMaTbHO TOMYCTUMBIM.
TaxkuMm 00pa3oM, yke MpoCTasi 3aMeHa TaKUX CJIOB B PaCCyKICHUIX
CUMBOJILHBIMU 0003HAYEHUSIMHU MTO3BOJISIET CTPOUTH 0000IEHHbIE
CY:KJIeHHsI HA OCHOBE MOJ00HBIX PaCCyKIAEHMIH.
Tak, B IpuBeICHHOM NMPUMEPE a0OCTPAKTHASI MOJICNIb ATOTO
PACCYKICHUS PUHUMAET CIEAYIOLIAN BUI:

«Ecnu 6ce x cymv y u ecau z ecmn X, mo z eCmbs y».



Jlormueckue Moae/ I NpeacTaBJeHUs 3HAHUM

OCHOBHOE MPEUMYIIECTBO 0a3UPYIOIIUXCS Ha JIOTHKE (hOpMaIn3MOB
COCTOHUT B TOM, YTO C UX MMOMOIIIBIO MPOIIE 00€CTIEYUTh KOPPEKTHOCTh
CTPYKTYP M PEIICHUN CUCTEMBI, YEM C IMOMOIIBIO IPYTUX CIIOCOO0B
IpeACTaBICHUS.

Peuraemas 3amaya 3anucbiBacTCsA B BUAE YTBEPKICHUN HEKOTOPOU
(opMaIbHOM CHUCTEMBI.

dopmabHAsA CHCTEMA MPEACTABIISICT CO00H COBOKYITHOCTD
a0CTPAKTHBIX 00BEKTOB, B KOTOPOM IpeICTABICHBI IpaBuja
OIIEpUPOBAHMSI MHOKECTBOM CHMBOJIOB B UMCTO CHHTAKCHYECKOU
TPAKTOBKE 0€3 y4yeTa NX CEMAaHTHUKH (MJIM CMBICIOBOIO COACPKAHMS).



PdopmajbHast CHCTeMa

dopmagabHas cuctema (®C) onpeaencHa, CClu:
1) 3aan KOHEUHBIN aJIPaBHUT O (MIM KOHSYHOES MHOXKECTBO CHMBOJIOB);
2) ompenerneHa Mmporeaypa MoCTpOeHUs MPaBUIBHBIX (popmyit B;

3) BBIJICTIEHO HEKOTOPOE MHOXKECTBO (popMyn A, Ha3bIBaEMBIX
AKCMOMAaMU;

4) 3aJaHO KOHEUHOE MHOKECTBO IIPaBUI BEIBOJA P, KOTOpHBIC
MIO3BOJISIFOT TIOJy4aTh U3 HEKOTOPOTO KOHEUHOTO MHOXKECTBA (POpMyI
APYTO€ MHOXKECTBO (DOPMYIL.

CropaBeyInBOCTh yTBEpKACHUS (Wi popmyiibl) F ycTaHaBiImBaeTCs
WJIY OMPOBEPraeTCsl HA OCHOBAHWH akCMoM A W ITpaBWJI BbIBoJa P 3ToM
(opMaIbHOM CUCTEMBI.



Jlormka BbpICKa3bLIBAHUH

Jloruka BoickaspiBanmii (JIB) nim ncunciienne Beicka3piBanuii (MB) —
ATO MPOCTEUIIasi MAaTEMAaTUYECKasl JIOTHKA.

JIB paccmarpuBaeT YHHBEPCAIbHBIC MPEII0KCHHS (6bICKA3bIBAHUSL),
KOTOPBIE MOTYT OBITh UCHMUHHBIMU AU JIOHCHLIMU.

[Iprumepsl BEICKA3bIBAHUM:

«CHee benbluiy,

«Caxap cnraokuiiy.

«Hean — cmyoenmy.
Kaxmoe BhICKa3blBaHHE UMEET HCTUHHOCTHOE 3HaueHue — rcTuHa (M)
uiau J10xb (JI).

[Ipumepsr:
«Caxap cnaokuuy - U
«Caxap conenviuy - JI



Jlormka BbpICKa3bLIBAHUH

J11s1 0003HaUYeHUM BBICKA3bIBAHUN MCIIOJIB3YIOT 3arJIaBHBIC OyKBBI:
P < «Chee benviity
Q < «Caxap cnaoxkutiy

3nech Pu Q — aTrombl WM aTOMapHBIE (POPMYIIBI.

M3 mpoCThIX BBICKA3bIBAHUM CTPOSIT COCTABHBIE C UCITOJIb30BaHUEM
JOTUYECKHUX CBA30K:
— (ue), A (1), v (unn), — (€Clv .. TO WX UMILIUKAIYS) U <> (Torma u
TOJIBKO TOTIJIa WJIM TOXKIECTBO).
Hanpumep:
PAQ—R
—-AvB—-C
—(AvB)AQ—R



Jlormka BbpICKa3bLIBAHUH

Jloruka BhICKa3bIBaHUN — JOBOJILHO C1a00€ CPEACTBO IS
MPEACTABICHUA 3HaHUK. Hanpumep, B HEU HENb3s1 BBIPA3UTH
CIEIYIONINE YMO3AKIIFOUCHUS:

«Kaorcowlil wenosex cmepmeny,

«Tak kax Coxpam uenosex, mo OH CMEPMEH .
Tak, eciin 0003HAYUTD:

P < «Kaowcowiil uenosex cmepmeny

Q < «Coxpam uenoseky

R < «Cokpam cmepmeny,
TO R He ecTh norudeckoe cieacTsue P u Q, Tak Kak B JIOTHKE
BbICKa3bIBaHMUH cTpyKTypa P, Q u R He ucnons3yercs.

Hy>xHa joruka 0oJjiee BBICOKOIO MOPSIKa, HOJTy4YEHHAs ITyTeM BBEICHUS
CIIE TPEX MOHATHI: mepmos (nepemeHnvlx), npeouKamos U K8aHmMopoa.
[ToaTOMY Ha MPAKTHKE YaIle BCErO UCIIOJIB3YETCS JOTHKA IIEPBOTO
MOpsI/IKa, B YACTHOCTH, HCUHC/IEHUE PETUKATOR NEePBOTo MOPSI/IKA,



Jloruka mepBoro mopsiika

B noruke mepBoro nopsjika MCIoOJb3YKOTCS TPAAULIMOHHBIC JJIs 00O
JOTUKHU: amomsl (aToOMapHbI€ (opMylibl), Torudeckue cBsizku (M, NJIN,

HE, UMITJIMKALA, TOXKIAECTBO), a Takxe mepmsbl, npeouxamot 1
K8AHMOPWL.

I[J'IH IIOCTPOCHUS aTOMOB HaM pPaA3pPCHIACTCA UCIIOJIb30BATh CJIICAYIOIINC
9CThIPC THUIIA CUMBOJIOB!

(I) AuauBuaHBbIE CHMBOJIBI HJIH KOHCTAHTHI. DTO OOBIYHO HMEHA
00BEKTOB Takue, kKak Mapu, J[xoH u 3.

(i) CuMBOJIBI IPEAMETHBIX MEPEMEHHBIX. DTO OOBIYHO CIMpOoUHbLEe
OYKBHI X, ), Z, ..., BOBMOXKHO, C HHICKCAMH.

(1ll) @yHKIMOHAJIbHbIE CHMBOJIbI. DTO OOBIYHO CTPOYHBIEC OYKBHI
f,g,h,... w1 ocMBICTIEHHBIE CI0BA U3 cimpouHbix OyKB Takue, Kak omey 1
noc.

(iv) lIpenukaTHble CHMBOJIBI. DTO 00BIYHO nponucksle OykBoI P, Q, R,

. . . WJIK OCMBICJICHHBIE CJI0BA U3 nponucHslx Oyke Takue, kak bOJIbIIE
i JIOBUT. ]



Jloruka mepBoro mopsiika

PaccMmoTpum npumepsl.

MBI MOXXEM HCIIOJIB30BATh AJIFOC (X, ), YTOOBI 0003HAYUTH «X + y», U
omey (x), 4To 03Ha4aeT «OTEIl YETOBEKA X .

IIpennoxenue «x + I 6oabiie x» u «Oten J>xoHa 100Ut JKOoHa»
MOXKHO CUMBOJIMYECKH MPEICTABUTH B BUJIE

BOJIBILIE (nmwoc (x, 1), x) u JITOBUT (omey (dxon), IXO0H).

B nmpuBenennsix npumepax Bce BeipakeHuss bOJIBIIE (x, 3), JIOBUT
(JIoxor, Mapm), BOJIBIIE (nroc(x,1), x) u JIOBUT (omey (dxo0H),
JIKOH) SIBIIAIOTCA aTOMaMu JIOTMKA niepBoro nopsijka, rae bOJIBIIE u
JIKOBUT — npeouxamuvie cumeonsl;

X — nepemeHHast;
3, JIxoH u Mapu — unousuouwvie cumeosibl Wi KOHCIMAHMbl,
a omey U nic — QYHKUUOHATbHbLE CUMBOJIBL.
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Jloruka mepBoro mopsiika

Besikas GyHKIIHS WA NPEAUKaTHBIA CUMBOJI UMEET ONIPEICIICHHOE
YUCJIO ApPTYMEHTOB.

Ecnmu dhyakimonansHeIl cuMmBoi f mMeer n aprymeHnToB, To f Ha3pIBaeTCs
N-MeCmMHBIM (QYHKYUOHATLHBIM, CUMBOJLOM.

(Unoueuonwvlli cumeon WA KOHCMAHMA MOXKET pacCMaTPUBAThCS, KakK
(yHKIMOHAJIbHBIA CUMBOJI 0€3 apryMEHTOB. )

AHAJIOTUYHO, €CJIN NPEJUKATHBIA CUMBOJI PP UMEET 71 apTyMEHTOB, TO P
HAa3bIBACTCS N-MEeCHHbIM NPEOUKATNHBIM CUMBOJIOM.

Hanpumep, omey — oqHOMECTHBIA (PYHKIIMOHAIBHBIN CUMBOJI, A
BOJIBIIE un JIFOBUT — nByXmMeCTHBIE MPEAUKATHBIE CUMBOJIBI.
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Jloruka mepBoro mopsiika

@DyHKIIHUSA €CTh 0TOOPAKEHUE, KOTOPOE 0TOOPAXKAET CIIMCOK KOHCTAHT B
JTAHHYO KOHCTAaHTY.

Hanpumep, omey — QyHKIUS, KOTOpasi 0OTOOpakaeT yesioBeKa 10 UMEHU
JI>)KOH B 4eJIoBEKa, KOTOPBIX €CTh oTel] J[»KoHa.

CnenoBarenbHOo, omey (JXKOH) mpeICcTaBIIET YEI0BEKA, JAXKE €CIIU €ro
HUMSI HEU3BECTHO.

B noruke nmepBoro nopsijaka BeipaxkeHue omey (JxoH) Ha3bIBaeTCS
mepmom.
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Jloruka mepBoro mopsiika

Onpenenenue. Tepmovl ONPEACIISAIOTCS PEKYPCUBHO CIICTYIOITAM
o0pa3om:
(I) KorcraHTta ecth TEpM.
(i) Ilepemennas ecth TEPM.
(1i1) Ecou f ecth n-mMecTHBIN QyHKITMOHAIBHBIA CUMBOT U {y,..,T —
TepMmsl, 1O f (1y,..,t,) — Tepm.
(Iv) Hukakux TepMOB, KpoMe ITOPOKICHHBIX MPUMEHEHUEM
yKa3aHHBIX BBIIIE ITPABUII, HET.
[TPUMEPBI:

Tak xak x 1 1 — TepMBbI U n10C — IBYXMECTHBIN (DYHKIIMOHATIbHBIN
CHMBOIJI, TO njtoc (X, 1) €eCTh TEPM COIIIacCHO MPHUBEIACHHOMY
ONPEAEIICHHUIO.

Jlerxo BUzETH, 4TO Maioc (nuoc (x, 1), x) m omey (omey (x0H)) — TaKKe
TE€pPMBI; IEPBBIM 0003HA4aeT ((x+17)+x), a Bropor — neaymky JxoHa.

13



Jloruka mepBoro mopsiika

IIpeouxam ecTb 0TOOpaKEHHE, KOTOPOE 0TOOpaKaeT CIIMCOK KOHCTAHT B
U v J1.

Hanpumep, BOJIBILE ects npeaukar BOJIBIIE (5, 3) ects /4, HO
BOJIBIIE (1, 3) ectb JI.

OnpenenrB TEPMBbI, Mbl MOKEM TETIEPH J1aTh (POPMAIBLHOE ONIPEICIICHUE
aroMa JIOTUKHU TIEPBOrO MOPSIIKA.

Omnpenenenue. Eciiu P — n—MeCTHBIM NPEAUKATHBIA CUMBOA U y,..., T, —
tepmsbl, TO P(t,,..., t.) — amom (unm aromapHas Gopmyia).

Jl1s1 moctpoeHust GopMysl Mbl MOKEM MCIIOJIB30BaTh MATh JJOTHMYE€CKHUX
CBSI30K, IIPUBEACHHBIX BHIIIE, a TAKXKE JIBa CIICIIMAIBHBIX CUMBOJIa V' 1
T, 4TOOBI XapaKTepHU30BaTh epeMeHHbIe. CUMBOJIBI V' 1 7 Ha3bIBatOTCS
COOTBETCTBEHHO KBAHMOpAMU (6Ce) 0OWHOCMU U CYUeCmB0BAHUSL.
Eciu x — nmepemMeHnHas, To ( VX) yutaeTcs Kak «0/s 8cex xX», «0Jisl
Kaxc0020 x» UIH « 0l 8CAK020 X», TOTAA Kak (7 x) yuTaeTcs

«cyuecmayem X», «0Jisl HeKOmopbix X» WIH «No KpatiHel mepe OJis
OOHO20 X).



Jloruka mepBoro mopsiika

Onpenenenune. /Ipasuibro nocmpoentvle opmynvt WU hopmyibl
JIOTHUKHU MEPBOTO MOPSIKA PEKYPCUBHO ONPEACIISIOTCS CICIYOMNM
o0pazom:

(i) ATom ecTb Gopmyia.

(i) Ecmu F u G — popmymsl, To — (F), (F vG), (FAG), (F—>G)n
(F—G) — bopmyisl.

(il1) Ecmu F — dpopmyia, a x — cBoOoHAs nepemMeHHas B F,

To (V'X) F 1 (7x)F — hopmyIbL.

(iv) ®opmyasl HOPOKAAIOTCS TOJBKO KOHSUHBIM YHCIOM IIPUMCHEHU
npasui (1), (1) u (iil).
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Jloruka mepBoro mopsiika

IIpumep. [lepeBenem yrBepxkaeHne « Kaxapiil 4EJI0BEK CMEPTEH.
Kondyuuii—uenoBek. CiaenoBarenbHo, KoHpyuuii cMmepTen» B

(hopmyy.

O06o03HaunM «x ecth yenmoBek» yepe3 UEJIOBEK (x) u «x cmepTen»
yepe3 CMEPTEH (x). Torna yTBepKIeHNE «KaXKAbIH YEIOBEK CMEPTEH)
MOXET OBITh MPEACTABICHO (DOPMYJION

(V%) (HEJIOBEK (x) — CMEPTEH (x)),
yTBepKaAcHHE «KOHYI1IHI — 4eToBEK» — (POPMYJIIOi
YEJIOBEK (KoH]y1mii)
n «Kondyuuii cmepren» — popmymnoi
CMEPTEH (Koudyuii).
YTBEpKICHUE B 1IEJIOM TENEPh MOXKET OBITh MPEACTABICHO (POPMYIION
(¥x) (HEJIOBEK (x) - CMEPTEH (x)) A
A UEJIOBEK (Koudyiuii) — CMEPTEH (Koudymuii).

16



DopMaibHbIC CHCTEMBI

dopMabHOE 10KA3aTEIBCTBO OMPEACISIETCA KaK KOHEUHAs
nocieaoBaresbHoCTh popmyn Fy, F,, ..., F, Takas, uto

Kaxxaas popmyna F;, 1u0o sBIseTCsT aKCHOMOM,

00 BRIBOAMMA IIPH ITOMOIIM OJTHOTO U3 IIPaBHII BHIBOJIA U3
mpeauIecTByomux ei popmyn F;, e J <.

®opmyna 7 Ha3bIBA€TCS TEOPEMOH, €CIIN CYILECTBYET JOKA3aTEIbCTBO,
B KOTOPOM OHa SIBJIAETCS MOCHenHen, 1.e. F =T.

B wacTHOCTH, BCsIKasi akCMOMa SIBJISIETCSI TEOPEMOIA.

Hcnonp30BaHNE UCUUCICHUS PEAUKATOB I IPEACTaBICHUS 3HAHUI
OyneT 3(p(HEKTUBHBIM B TOM CIIy4ae, €CJIM CyIIECTBYET CPEICTBO JIJISI
ABTOMAaTUYECKOI0 JOKA3aTEIbCTBA TEOPEM.
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DopMaibHbIC CHCTEMBI

dopmalibHbIE CUCTEMBI BCETA MPEACTABIISIOT COOON MOJIENIb KaKOM-TO
peaabHOCTH (JTMOO0 KOHKPETHOM, 1100 MaTeMaTH4€CKOM ).
NuTepnperanms NpeacTaBisgeT coO0M pacpoCTpaHEHHUE UCXOIHBIX
MOJIOKEHUN (POPMAJIbHOM CUCTEMBI Ha peabHbIN MUP.
NuaTepnperanus MpUIaeT CMbICI KaXI0oMy cumBony OC u
YCTaHABJINBAET B3aNMHO OJIHO3HAYHOE COOTBETCTBUE MEKTY CUMBOJIAMHU
®C u peanibHbIMU 00beKkTaMU. TeopeMbl DC, Oymyun OHAKBI
WHTEPIIPETUPOBAHBI, CTAHOBATCS MOCJIE 3TOr0 YTBEPKIACHUSIMHU B
OOBIYHOM CMBICJIE CJI0BA, U B 3TOM CJIydae YK€ MOXKHO JI€JIaTh BBIBOJIbI
00 UX UCMUHHOCMU U JOHCHOCTIU.

Ecnu HekoTopast popMyra HCTUHHA MPHU BCEX UHTEPHPETALUAX, TO €€
Ha3bIBalOT 00me3HaYuMou. Eciin hopmyiia conepKUT KBaHTOPHI,
OOIIIE3HAYUMOCTh HJIM €€ OTCYTCTBUE HE BCEIra MOKHO YCTAHOBUTb.
Ecny HEKOTOPOE MHOKECTBO (DOPMYI HE YIOBJIETBOPSIETCS HU MIPU
KaKOW MHTEPIPETALAH, TO OHO HA3bIBACTCA MPOTUBOPEYUBBIM (MU
HeBBINOJIHUMBIM). T



DopMaibHbIC CHCTEMBI

[IepBbIii BOPOC, BOBHUKAIOIIMHI MPU 3aJaHUU (DOPMATIBLHOM CUCTEMBI,
COCTOUT B TOM, YTOOBI OIIPEJICIINTD, SBISECTCA AaHHas Gpopmylia
OOIII€3HAYMMOM MJIM HET, U KaK 3TO JOKa3aTh.

B Maremaruke npejmnosaraercs, 4To npu 3ajgaHuud hopMaabHON
CHUCTEMBI CYIIECTBYET XOPOIIO ONPEACICHHBIN CIIOCO0 ASUCTBUM,
KOTOPBIN 38 KOHEUHOE YUCJIIO IIaroB MO3BOJIUT MOJYYUTh OTBET HA
TaHHBIN BoIpoc. Takoi Croco0, eCiIu OH CYIEeCTBYET, Ha3bIBaeTCs
NpoueIypPoH peleHusi, a COOTBETCTBYIOIIYIO (POPMATIbHYIO CUCTEMY
Ha3bIBAIOT paspemnmoii. OTHAaKO OCHOBHAs TPYIHOCTb 3aKJIFOYAETCS B
TOM, YTO TAKHUE MPOLEAYPHI CYIIECTBYIOT JAJIEKO HE BCETIA

JNaXe IS TAKUX IIPOCTHIX TEOPHM, KAK UCUUCIICHUE MPEIUKATOB IIEPBOTO
MTOPSIJIKA.
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DopMaibHbIC CHCTEMBI

B 1930 r. 2K.DpOpaH npeaaoxuil MeTo JoKa3aTeIbCTBa TEOPEM B
(hopMaIbHBIX CHUCTEMAaX IEPBOI0 MOPsAKA, UEsI KOTOPOIO0 COCTOUT B
CIEAYIOIIEM: 4YTOOBI MOIYUYHUTh HEKOTOpOE 3akiaoueHrue C ncxoas us
runore3 Hy, H,,,..,H., T.e. 4T00BI TOKa3aTh TEOPEMY

T-H AH, A...AH, -C,
JAOCTAaTOYHO J10Ka3aTh MPOTUBOPEUYUBOCTH (POPMYIIbL
F:H AH, A...AH, A =C,
B KOTOPOW OTPULIAHKE 3aKIFOYEHUS JOOABIEHO K TUIIOTE3aM.

Takoe J0Ka3aTelIbCTBO MOXKET OBITh CYIIECTBEHHO IIPOIIE IIPSIMOTO
BBIBOJIA.

bbu1 pa3paboTaH METOM 10KA3aTEILCTBA TEOPEM, OA3UPYIOIIUICS Ha
OIIMCAHHOM BBIIIE UJIEE, KOTOPHIM MOJYYHII HA3BAHUE METO PEe30JII0IIMIA.

Kpowme Toro, 06110 JOKa3aHO, YTO 3TOT METOI SIBJISIETCS
HCYEPNBIBAIOIIMM METOA0M 0KA3aTeJbCTBA TEOPEM. DTO 3HAYUT, YTO
ecJu (opMyJia MPOTUBOPEYUBA, TO C IIOMOILBIO METO/Ia PE30JIFOLIUU
BCEra MOKHO OOHAPYKUTH 3TO POTUBOPeEYHE. «



MeToa pe30JII0IMH B JIOTMKE BHICKA3bIBAHUH

IlousitTue pe30JLBEHTHI.

PaccMoTpuM cienyromme qu3bIOHKTHI (TTPEaI0KEHMS )

C,:P

C,: =PvQ
Torma C;: Q ecth pezonbBeHTa 1U3bIOHKTOB C; 1 C, , monydeHHas
kak qu3btoHKIusA C, v C, ,u3 KOTOPON BBIYEPKHYTHI KOHTPAPHbBIE
napsl (P u — P).

[Ipumepsl.
1) PvR 2) =PvQvR 3) =PvQ
—/P\/Q —/Q\/S —PvR

RvQ —PvRvS HET PE30JIbBECHTHI
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MeToa pe30JII0IMH B JIOTMKE BHICKA3bIBAHUH

Teopema.

Ilycte maner n8a qu3bsroHKTa C; u C,. Torna pesonsBenta C
nn3blOHKTOB C; 1 C, ectb 102uueckoe creocmeue Cy u C,.

Onpenesienue (Pe30JIOTUBHOIO BBIBOIA).
[IycTh S — MHOKECTBO IM3BIOHKTOB. Pe3omtoTuBHBIN BeIBOA C U3 S €CTh
Takas KOHEYHas MMOCJIEeI0BATEIbHOCTh Au3bOHKTOB Cy, C,, ... C,,

4T0 Kaxabld C; MO0 MPUHAMIEKHUT S, TUOO SBIAETCS PE30JIbBEHTOM
IU3BIOHKTOB, peamecTByronmx C;, u C=C, .

BriBog &7 u3 S Ha3bIBaeTCS OMPOBEPKEHHUEM (JI0KA3aTCILCTBOM
HEBBITIOJIJHUMOCTH) S .

T'oBopst, uro C BBIBOAUMMO U3 S, €ClIH CylIecTBYeT BbIBOJ C u3 S .
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MeToa pe30JII0IMH B JIOTMKE BHICKA3bIBAHUH

IIpumep.
S:{—/P\/Q,—/Q,P}

Jn3broHKTHL — P v Q 1 — Q nator — P,
a P u—P maror .

3HAYUT MHOKECTBO S HEBBINOJIHHUMO (IIPOTHUBOPEUUBO) .
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Ucnoab30BaHue MeTOAA PE30JOIMMT 11
T0Ka3aTeJILCTBA TEOPEM

Jloka3arenbCTBO BEACTCS METOJIOM OIIPOBEPIKEHMS (OT IPOTUBHOIO).

ITycTh nanbl 4 yTBEPKIACHUA:
()P —>S

(2)S »U

(3)P

(4) U

Jlokaxem myteM onpoBepkeHust, uto U — noruueckoe cienctaue (1), (2)
u (3).

Bo3bmem U ¢ oTpuIlaHMEM U TTOTYYUM CJIEAYIOIIEE MHOKECTBO
YTBEPXKICHUM:
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Ucnoab30BaHue MeTOAA PE30JOIMMT 11
T0Ka3aTeJILCTBA TEOPEM

(1) P —>S (1) =P vS
2)S > U <npeobpa3zyem 8 (2) =S vU
(3) P CMaHoapmuyo gopmy=> (3) P

(4) —U (4) - U
Jlanee nmony4um CIIeAyIOIAN PE3OTFOTUBHBINA BBIBO/I:

(1) =P vS

(2) =S vU

(3)P

(4)—-U

(5) S (pe3ombBenTa (3) u (1))

(6) U (pe3onbBenTa (5) u (2))

(7) & (pe3onbBenTa (6) U (4) )
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Ucnoab30BaHue MeTOAA PE30JOIMMT 11
I0KAa3aTeJIbCTBA TeopeM B JIOruke 1-ro mopsiaka

[Ipu noka3areabCTBE TEOPEM B JIOTHKE |-TO mopsijika HEOOXOAUMO
HCIO0JIL30BaTh IIpeoOpazoBaHue (GOPMYJIbl B HOPMAJIbHYIO (POpMYy U
MOACTaHOBKY (YHU(PHUKALINIO) IIEPEMEHHBIX.

Ilpumep.

Jlano:

(1) (VX)( Yenosex(x) — Cmepmen(X) )
(2) Yenosex(Cokpam)

Jloka3arn:

(3) Cmepmen(Coxpam)
Jloka3arenbCTBO:

(1) —Yenosex(X) v Cmepmen(X)
(2) UYenosex(Coxpam)

(3) = Cmepmen(Coxpam)

26
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Ucnoab30BaHue MeTOAA PE30JOIMMT 11
I0KAa3aTeJIbCTBA TeopeM B JIOruke 1-ro mopsiaka

BrimoauB noactaHoBky 6 = { X/Coxpam), nonydnm

(1) —Yenosex(Coxpam) v Cmepmen(Coxpam)
(2) Yenosex(Coxpam)
(3) = Cmepmen(Coxpam)

Jlasiee mosrydaeM CIEAYIONIYIO MOCIEA0BATEILHOCTh PE30JILBEHT:

(4) Cmepmen(Coxpam) (3 (1) u (2))

(5) & — npomusopeuue (m3 (4)u (3))
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Ucnoab30BaHue MeTOAA PE30JOIMMT 11
I0KAa3aTeJIbCTBA TeopeM B JIOruke 1-ro mopsiaka

J[71s TOro 4TOOBI MPUMEHHUTH METO PE30IIOIUM K ITPOHU3BOJILHOMY
MHOXECTBY (hOpMYJI, TPEOYETCS MPEICTaBUTh 3TU (DOPMYJIbI B
CIIEIIMAILHOM yI0OHOM BHUJIE — B BUJIE MPEII0KCHHUIA.

JIr00y10 MpaBUIBHO MOCTPOCHHYIO (popMyny (M.I1.(.) HCUUCTICHUS
IIPEIMKATOB MOKHO IIPEICTABUTH B BUJIE MPEAI0KEHUMN, MPUMEHSIS K
HEH CJIECAYIOILIYIO MOCIEI0BATEILHOCTD ONEPAIINN:

1. Hcknrouenue 3HAKO8 UMNIIUKAUUU.

31€Ch UCOIB3YETCS MOJICTAHOBKA:
— A v B BmecTto A — B, koTOpast npUMEHSIETCS CTOJIBKO Pa3, CKOJIBKO

HEe00XO0IUMO.
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Ucnoab30BaHue MeTOAA PE30JOIMMT 11
I0KAa3aTeJIbCTBA TeopeM B JIOruke 1-ro mopsiaka

2. Ymenvwmenue oonacmu oeiicmeusn 3HaK08 OMpuuanusl.

HeobxoauMo, 4ToObl 3HaK OTpUIIaHUS (—) IIPUMEHSIJICS HE O0JIee YeM K
OJTHOMY MPEAUKATHOMY CHUMBOITY.

J17151 5TOTO MPUMEHSIOTCS CASAYIOMIME TTOACTAHOBKH:
—Av—B Bmecto —(A 2 B)
— A A= B Bmecto —(A vB)
A BMECTO — — A
( 7x){ = A}Bmecto — (7 X)A
(V'xX){ — A} BMecTo — (7X)A
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Ucnoab30BaHue MeTOAA PE30JOIMMT 11
I0KAa3aTeJIbCTBA TeopeM B JIOruke 1-ro mopsiaka

3. Cmanoapmu3auus nepemeHHblIX.

B obmactu aercTBUs JIFOOOTr0 KBAaHTOPA MEPEMEHHYIO, CBSI3BIBAEMYIO UM,
MOKHO 3aMEHUTH APYTOU IMIEPEMEHHOM, U 3TO HE TIPUBEIET K
M3MEHEHMIO 3HAYEHUSI ICTUHHOCTH I1.IL. (.

CranaapTh3alns NEPEMEHHBIX 03HAYA€T NX NEPEMMEHOBAHUE, C TEM
YTOOBI KaXKJblid KBAHTOP UMEJ CBOI0 COOCTBEHHYIO IIEPEMEHHYO.

Tak, BMecTO
(7x) {P(x) = (Vx) Q(x)}-

CIeIyeT HaIMCATh

(7x) {P(x) = (¥7y) Q(Y)}-

30



Ucnoab30BaHue MeTOAA PE30JOIMMT 11
I0KAa3aTeJIbCTBA TeopeM B JIOruke 1-ro mopsiaka

4. Ucknrouenue K6AHMOPOB Cyuecmeosanusl.
Paccmorpum n.a.d. (V'y7Xx) {P(X,y)},

KOTOPYIO MOYKHO MHTEPIPETUPOBATH CIACIYIOIIUM 00pazoM: « s Bcex Y
CYIIECTBYET TaKOM X (BO3MOXKHO, 3aBUCSIINAM OT Y), 4TO X OOJIbIIIE

Y.

[TycTh 5Ta 3aBUCUMOCTH OIPEACISICTCS SIBHO C IIOMOIIBI0 HEKOTOPOI
dynkuu g(Yy), oTroOpakaromeit kakaoe 3HaueHUE Y B X, KOTOPBIH
«CYIIECTBYET.

Takas pynkums HazsiBaeTcs pynkuuen Crosiema.

Ecim BMeCTO X, KOTOPBIM «CYILIECTBYET», B3ATh (hyHKIHI0 CKOjJIeMa, TO
MOXKHO MCKIIIOUNTH KBaHTOp cymectBoBanus: (V'y) {P(g(y),y)}.

OyHKIMOHATBHBIE OYKBHBI 11 (pyHKIMK CKOoJIeMa JTOJIKHBI OBITh
«HOBBIMW», T.€. HE JOJLKHBI COBIIAJATh C TEMU OyKBaMHU, KOTOPBIE

YK€ HIMEIOTCS B ILIL Q. 31
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I0KAa3aTeJIbCTBA TeopeM B JIOruke 1-ro mopsiaka

3aMETUM, 4TO IIPU UCKIIFOYCHUHU KBAHTOPOB CYILIECTBOBAHUS IIEPEMEHHBIE,
KOTOPBIE HE CBSI3aHbl HUKAKUMH KBAHTOPAMHU BCEOOIIHOCTH,
3amMeHst0Tcs 0-mecTHhIMU PyHKIIUAMU CKOjeMa (T.€. KOHCTAaHTHBIMU

CHMBOJIAMH).

Ecnu B npeapiayieit m.m.¢). HIoOMeHSATh MECTaMH KBAaHTOPHI, TO ITOIYUYUM
bopmyny (FxV'y) {P(X,y)},

30€CHh IIEPEMCHHAA X CBA3aHa TOJBKO KBAHTOPOM CYIIICCTBOBAHUA,
IIOOTOMY OHA MOXKCT OBITH 3aMEHEHA Ha KOHCTAaHTY d.

(7y) {P(a.y)}-
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I0KAa3aTeJIbCTBA TeopeM B JIOruke 1-ro mopsiaka

5. Ilpuseoenue Kk npedsapeHHou HOPMAIbHOU hopme.

Teneps MOYKHO IIEpPEHECTHU BCE KBAHTOPHI BCEOOIIHOCTH B HAYaJIO M.I1.(.
1 CUUTATh 00JIACThIO ACHCTBUS Ka)KI0T0 KBAaHTOpPA BCHO YaCTh ILIL(.,
PACIIOJIOKECHHYO 32 HHAM.

IIpo mojiydeHHY10 B pe3yJbTaTe I.1.(. TOBOPST, YTO OHA UMEET
NMpeJIBAPEHHYI0 HOPMAJIbHYIO (popMmy.

IIpenBapenHas HopmaJjibHas (hopma Jjid UMEET BU/I
(Vxvyvz){ F(xy,z2)...}.
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I0KAa3aTeJIbCTBA TeopeM B JIOruke 1-ro mopsiaka

6. Ilpuseoernue Kk KOHbIOHKMUBGHOU HOPMATBLHOU hopme.

[Toab3ysiCh 3aKOHOM AUCTPUOYTUBHOCTH ONE€paIIiii KOHBIOHKIIUH U
TU3BIOHKIMH, JIIOOYI0 (hOPMYITy MOXKHO IIPEICTABUTH B BUJIE
KOHBIOHKIIMM KOHEYHOTO MHOXKECTBA JU3BIOHKIIUM MPEIUKATOB U
(WIK) UX OTPUIIAHUM.

[oBopsT, 4TO Takass Popmysia UMEET KOHbIOHKTHBHY HOPMAJIbHYIO

dopmy:

(VxVyVz2){F.(x,y,2) A F,(X,y,2) /... }.
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I0KAa3aTeJIbCTBA TeopeM B JIOruke 1-ro mopsiaka

(. Ucknrouenue Keanmopoe 3ce06muocmu.

Tak xak Bce mepeMEeHHbIC, OCTABIIMECS HA JITAHHOM 3Tare, OTHOCITCS K
KBAaHTOpaM BCEOOITHOCTH U MOPSJI0K PACHOJIOKEHNUSI KBAHTOPOB
HECYIIECTBEH, TO MOKHO 3TH KBAaHTOPHI SBHBIM 00pa3oM HE

YKa3bIBaTh.

Teneps n.o.¢. umeeT BUI
F.(X.Y,2) A Fo(XY,2) A ...
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Ucnoab30BaHue MeTOAA PE30JOIMMT 11
I0KAa3aTeJIbCTBA TeopeM B JIOruke 1-ro mopsiaka

8. Ucknrouenue céa30K «u».

Tenepb MOYKHO MCKJIIOUMTH 3HAK A , 3aMeHss1 A A B npyms n.a.g. A, B.
Pe3ynbraroM MHOTOKpaTHOM 3aMEHbI OyAE€T KOHEYHOE MHOKECTBO
ILIL.()., KaXJ1asl U3 KOTOPBIX MPEJACTABIISICT COOON TU3bIOHKITAIO
IpEeAUKATHBIX CUMBOJIOB WX X oTpullaHuil. (Takue popmyiibl
HAa3bIBAIOT MPEJIOKCHUSIMMU. )

[Tokaxxem Terephb Ha MpuMepax, Kak MOKHO 3 (PEKTUBHO HMCIOJIb30BaTh
METOJ PE3OJIIOIMHU JIJI 10KA3aTeIbCTBA TEOPEM.
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Ipumep 1.
llocvinka:  CTyaeHTBI CYyTh IpaKJaHe.
3akntouenue: I'onoca CTyI€HTOB CyTh I'0OJIOCA TPaKIaH.

ITycth S(X), C(X) 1 V(X,y) 03HAYAIOT «X - CTYACHTY, «X - TPAKIAHUH» U «X
€CTb roJI0C Y» COOTBETCTBEHHO.

Torma mocelIKa M 3aKJIIOYEHHUE 3AMUIITYTCS CICAYIOIMIMM 00pa3oM:

(YY{S(y) - C(y)} (mockLIKa),
(VX){(ZY){S(Y) AnV(X,y)} = (72){C(2) AV(X,2)}} (3aKJIIOUCHUE).

[IpeoOpa3ys NOCHUIKY B IIPEIJIOKEHUE, MBI TTOJTYYHM:

= S(y) v C(y) (1),

Jlanee, orpuIas 3aKIHOYEHUE, MBI [IOJTYYUM:

= {(VLFYNSY) A VIXY)} = (F2{C(@) A V(X2)}}} = 37
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= {(VL(FYHS(Y) A V(xY)} = (FIHC(@) A V(X2)}}}
= {(VXL(VYL=S(Y) v= VIXY)} v(TD){C(@) AV(X2)}}}

= (@)EFY) {S(Y) AVXY)F A (VZIH{-C@) v=V(X2)}}

= (IXEN(V) {SY) AVXY)}A{=C2) v V(X2)}}

= {{S(b) AnV(a,b)} n{=C(z) v—=V(a,2)}}.

«Pacceinasy nonydeHHyr0 (popmyiy Ha NPEAJIOKEHUS, OTYUNM:
S(b) (.2)
V(a,b) (1.3)
- C(z) v—=V(a,2) (m.4)
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HTak, MbI TTOJIYyYHUIIN CIIEAYIOIIEE MHOXKECTBO IU3BIOHKTOB

— 3(y) v C(y) (m.1)
S(b) (1.2)
V(a,b) (1.3)

- C(z) v—=V(a,2 (n.4)

JloKka3aTeabrCTBO METOAOM PE30JIIOIUI BEITJISAUT CIICIYIOIIMM 00pa3oM:
C(b) (n.5), w3 (m.l)m (1m.2)
— V(a,b) (m.6) w3 (m.5)u (m.4)

17 (n.7), wu3 (1m.6)u (1.3)
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Ilpumep 2.
Ilycmbo 6eprbl nocoiiku: 1) JKuBblie 1roau MbICHAT; 2) FIBaH — 4eIOBEK.
3) BaH — XuBOM.

Hcrionb3ys MeTo pe30II0LHH, 0oKaxcume, 4To VIBaH MBICIIHT.

JlokazarejbCTBO.

ITycte Human(x), Alive(x) u Think(X) o3Hagaror «X - 4eI0BeK», «X -
YKUBOW» U «X MBICIIUT» COOTBETCTBEHHO.

Torma mocklIKa M 3aKJIFOYEHUE 3ANUIITYTCA CICAYIOIMIMM 00pa3oM:

Ilocviixka: (V' X){Human(x) A Alive(x) — Think(x)} A Human(#ean) n
Alive(Hsan)

3axnmouenue:  Think(Hsan)
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IIpeoOpasyst MOCHUIKY
{— Human(x) v — Alive(x) v Think(x)} A Human(Zsan) ~ Alive(Hsan)

IMOJIYYUM TPU NPEAJIOKECHUS :
— Human(x) v — Alive(x) v Think(x)  (m.1),

Human(/san) (m.2),
Alive(san) (1.3),
OTpunas 3aKkJIt04€HUE, MbI ITOJTYYUM:
— Think(Hsamn) (1m.4).
Jlanee pe30rOTUBHBIN BBIBOJ JAET CIEAYIOIIUN PE3YIbTar:
— Alive(Hsan) v Think(Hsan) (m.5) m3m.1. um.2
Think(#1san) (m.6) m3 n.5. mm.3

17 (n.7) u3 n.6. u .4 i
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BriepBeie MeToA pe3oaronun Obu1 peanrn3oBal Ha OBM
J>x.Poourconom B 1963 1.

B 1970-e .. 0611 pa3pa®oTaH A3bIK JIOTHYECKOIO IMIPOrpaMMUPOBAHUS
[TPOJIOI, B 0CHOBY KOTOPOTO HapsAy ¢ O3KTPEKUHIOM ObLI IOJ0XKEH
METO/I PE3OJIFOLIUH.

DTO MO3BOJIMJIO ONPEACIIATh 3aJa4d B (POPME UCUUCIICHUS IPEINKATOB
NEPBOTO MopsAaKa. B HacTosee Bpems CyIeCTBYOT
MHOTO4YHCIIeHHbIE Bepchu sa3bika [TPOJIOI, koTopsie 3aBoeBaIn
MOIYJISIPHOCTD KaK SI3bIKU Pa3pa00TKU CUCTEM MCKYCCTBEHHOTO
WHTEJUICKTA.
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JIOCTOMHCTBA U HEAOCTATKH UCYUCICHUA
[PeAUKATOB MEPBOr0 MOPAIKA

JIOCTOMHCTBAMM MCYHUCIICHUS MPEAUKATOB SBIISIOTCS

(1) BBICOKHI ypOBEHb (h)OpMaTU3AIMNA 3HAHWUMH,

(2) yHUBEpPCAIBLHOCTH U (3) ACKIApaTUBHOCTD, (4) HaIU4ME
eAMHO00pa3HOU (hOPMAITBLHOM MPOLEAYPHI JOKA3aTEIbCTBA TEOPEM.

Y TBEpKICHHUS, BEIPAKCHHBIE HA 3TOM SI3bIKE, MOTYT OBITH 0€3
U3MEHEHMS CMbICJa IPpeoOpa3oBaHbl B (hOpMY, YAOOHYIO IS
00paboTku Ha DBM.

B T0 k€ Bpems 3ToMy (opMaIu3My OPUCYIIN CJICTYIOIIHNE
HexocTtarku: (1) monoronnocts UIIIIII, (2) B cucTtemsl,
noctpoeHHnie Ha ocHOBe UIIIIII TpynHO BCTpanBaTh NMpOLEayPHBIE U
poOJIEMHO-OPUEHTUPOBAHHBIC 3HAHUS, (3) OHM IIOXO CIPABISIOTCS
C IPOTUBOPEUYNBOCTHIO 3HAHUH U JIP.
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Jpyrue joruku

B cBsi3u ¢ yKa3aHHBIMU HEAOCTaTKAMU MCUUCIICHUS IPEIUKATOB
MOJYYWJIM Pa3BUTHE APYTHUE JOTMUECKHE TTOAX0/IbI, HAIPUMED,
WHAYKTHBHBbIE CHCTEMbI, B KOTOPBIX CaMU MpaBHia BbIBOJA
MOPOXKIAKOTCS CUCTEMON Ha OCHOBAaHMH 00paOOTKM KOHEYHOI'O YHMCIa
00y4Yaroux MPUMEPOB, CTPOATCS C HPUMEHEHUEM MHOTO3HAYHBIX
WA MOAAJIbHBIX JIOTHK.

Pa3paboTraHnbl Takke nceBao¢u3ndeckue JOruKm, 0COOCHHOCThIO
KOTOPBIX SIBIAETCSA UCIIOJIB30BAHNUE B MPABUJIAX BIBOJA KOHKPETHBIX
3HAHUH O CBOMCTBAaX OTHOIICHUM, PEaTu3yEeMbIX B IIPOOIEMHOM
00JIacTH, ¥ IPUMEHEHUE anmapara JUHIBUCTUYECKUX ITEPEMEHHBIX.

B nmocnennee BpeMs Bce 001ee MOMYIIPHBIMU CTAHOBSTCS
AecKpunTHBHBIE Joruku (description logics) —ceMeicTBO JIOTHK,
CICIHAIBHO CIIPOCKTHPOBAHHBIX JIJIS IIPEACTABICHUS 3HAHHH O
peIMETHON 001acTH.
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JleCKpUNTUBHBIE JIOTUKHU

JleCKpUNITUBHBIE JIOTUKH T10JIOKEHBI B OCHOBY IOIMYJISIPHOTO B
HACTOsAIIee BpeMs s3bika onmcanns Web-ontomornit — OWL.

C nomoripio si3bika OWL onuchIBatOTCSI HHPOPMALIMOHHBIE PECYPCHI
¥ JOKYMEHTBI, IPEACTaBICHHbIE B ceTU MHTEepHET.

bnarogapst tomy, uro OWL 6a3upyercs Ha JIOTUKE, OKa3bIBACTCs
BO3MO>KHBIM BBIBOJI (DAKTOB, HE MIPEJICTABICHHBIX SBHO B MIHTEpHET.
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