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[Ipn HanMcaHUK KHUTH, KOTOpPasi OXBaThIBajia ObI MPOOIEMBbl HCKYCCTBEHHOT'O MHTEJIEKTa
(W), Bo3HUKaeT 1enblid psi TpyaHocTeil. HecMoTpst Ha OTHOCHTENBbHYIO HOBU3HY ATHUX IPOOIIEM,
HHUCJIO pa60T, TaK WIN MHA4YC CBA3aHHBIX C HUMHU, JOBOJIbHO BEJIMKO, 1 COCTABJICHUE JAXKE KPATKOI'O
0030pa 3THX paboT 3aHsUI0 OBl MHOTO MECTa W OTpeOoBao Obl 6obIIoro BpeMeHu. Cienyer y4ecTs U
eIlle OTHO BayKHOE 0OCTOSTENBCTBO. IIIsl pELIEHNsI OTHUX U TEX )K€ 3a/1ad CO3MAI0TCS Pa3IHIHbIE
METO/Ibl, KOTOPbIE C TEUCHHEM BPEMEHH JIN0O0 3a0bIBatOTCs, TMO0 cocymiecTBytoT. Kpome Toro,
pa3JIMYHBIC METO/IBI, HCIIOIb30BaHHBIC B PELICHUH OJJHUX U TeX K€ 3a]a4, IPUBJICKAIOT TEOPUH U3
CMEXHBIX oOnacTel 3HaHuii. Ecim yuecTs ele, 4To caMux 3a/1ad Tak)Ke HEMaJlo, TO MOYKHO
NPE/ICTABUTH COCTOSHUE CIIEIUAINCTA, ITBITAIOLIETOCs pa3odparkes B mpodinemax M.

Bpsin mu cymectByeT oOmienpunaToe "kaHoOHM3upoBaHHOoe" onpenenenue M. Ho
6eCCHOpHBIM SABJIACTCA ICHOCTH B IOHUMAHUM IIPEAMETA UCCIICAOBAHUA - Jro0as HWHTCJUICKTYaJIbHAasA
JEeATEIFHOCTD YeJIOBEKa, IO TIMHSIONIAsACS 3apaHee HEM3BECTHBIM 3aKoHaM. Eciu npenqmerom
nH(POPMATHKH ABJIsIETCS 00paboTka nHpopMmanmu, To K obmactu MM oTHOCSTCS Takue cirydan
00paboTKH, KOTOPHIE He MO2yn OBITH BBITTIOIHEHBI C TOMOIIBIO POCTHIX M TOYHBIX alTOPUTMHIECKUX
MeTon0B. JIJakoHMYHOE ompesenenne, cuesaHHoe (GpaHIy3cKiM rccnenoBaresem B oonactu MU XK.-JI.
JlopsepoM, 0600m1aeT ckazanHoe: "Beskas 3anaua, Ui KOTOPOH Heusgecmer alTOPUTM PEILCHUS,
anpropHo otHocutcs kK UN" [23] (ITpum.: Onpenenenne Jlopsepa TpeOdyeT yTOUHEHHS: "OTCYTCTBUE
aITOpUTMa” PELICHHsI 03HAYAET JIMIIb HEOOX0AMMOCTD BBIOOpA MEX/Yy BOBMOXKHBIMU BapPHAHTAMH B
npocTpaHcTBe peuieHuit). OTcloa U [uana3oH NPaKTHUYECKH BAXKHBIX 33/1a4, KOTOPbIE BXOJST B
rkommereHmo M: 06paboTka 1 HOHNMaHHUE ECTECTBEHHOTO SI3bIKA, PACIIO3HABAHIE PEUN U €€
OCMBICIICHIE, SKCTIEPTHBIE CHCTEMbI PA3IMYHOTO HA3HAYEHUS, B TOM YUCIIE 00yJaroIue CUCTEMBI, B
KOTOPBIE BKJIIOYACTCSI MEXaHU3MBI TOHUMAaHU IIPEAMETa, a He 3alIOMHHAHMS, CHCTEMBI pacliO3HABaHUs
n300pakeHHH, TOKa3aTeIbCTBO TEOPEM, aHAIN3 JKYpPHAIBHBIX cTaTed u T.1. Kak BumuMm, k chepe MU
OTHOCSTCS T€ BECbMa pa3iIM4YHbIe 00JIaCTH, TJIE€ MBI IeiiCTBYyeM, He nMest aOCOIOTHO TOYHOTO METO/1a
pelieHus npooiieM, 00IaJar0IIUX TBYMs. 0COOCHHOCTSIMH

*  uH)OpMAaNUs UCHONB3YETCsI B CHMBOJIBHON (hopMe;
*  HaJIM4UE 6b100pa peuieHus.

Jnst perieHust epedrciIeHHBIX BBIIIE 33/1a4 Pa3HO0OpasHble MEeTOAbl. BMecTo paccmoTpenus
OJTHMX W TeX )K€ 3a/1a4 pa3InYHbIMI METOJIaM{ B HACTOSIIIEH ITyOIMKAIMH AENaeTCsl TOMbITKA
paccMOTpETh Pa3IMYHbIE 33/1a9 ¢ HO3UIMH OAHOTO, 1o2uteckozo oaxoaa. Jlornka obnagaer TOUHOMH,
MPOCTOM U AEKIapaTUBHOI CEMaHTUKOI, MOCKOJIBKY OHA HE SIBJISETCS] CUCTEMOI MpOrpaMMHUpPOBaHUSL.
Bornee Toro, kak moka3bpIBaeT NPHUMEpP CHIUIOTH3MOB, JIOTHUECKHE PACCYKICHHUS OTHOCUTEIILHO ONM3KH
K OOBIYHBIM paccyXIeHUsIM deroBeka. C Ipyroil CTOpoHBI, IpoLeccop BBIBOAA HA 6a3e APYrux
(hopManu3MoB MOXKET U3BJICKATh 3aKIIOUEHHS, KOTOPbIE HHOT/Ia HE MOTYT HHTEPIPETUPOBATHCS
norukoi. Takue cirydan XapaKTepHbI U1 TPOAYKINOHHBIX CHCTEM, OCOOEHHO IIPU HATWYIHH B
HpaBHJIax OTPHLIAHMSA, KOTJa MPOLIECCOP BBIBOAA MOXKET ITOPOXKIATh HEOOOCHOBAHHBIE C TOUKH 3PEHHS
JIOTUKU pe3yabTarsl [39].

Lenrtpanphas npobnema U - mpobiema mpeacTaBiaeHNs 3HAHUN - MOXKET IIOHUMATHCST KaK
MIOCJIE/I0BATENHLHOCTD 3a/1a4 IIEPEBOJIOB: IIEPEBOJI C ECTECTBEHHOTO SI3bIKA ( B TOM YHCIIE M Pa3rOBOPHON
peun) ¥ HOpMAIBHBIX S3BIKOB PUBOIUT K IPEJICTABICHHUIO 3HAHUH B A3bIKE ()OPMAIBEHOMN JIOTHKH C
MOCJIEIYIOLIMM TIEPEBOJIOM Ha MOHATHbIH st DBM dopmanusm, T.e. S3bIK IPOrpaMMHUPOBAHUSI.
[pennonaraercs, uto B UM npeacraBnenne 3HaHUH TOJHKHO OBITh aKTUBHBIM IPOLIECCOM, KOTOPBIH HE
TOJBKO JIOJDKEH 00J1alaTh CIIOCOOHOCTHIO K 3alIOMHHAHMUIO, HO M JOJDKEH PacliojlaraTb MEXaHU3MOM,
MO3BOJIAIOIIMM H3BJIEKATh 3aIIOMHEHHBIE 3HAHUS, U IPOBOJUTH PACCY)KICHHUS HA UX OCHOBE. SI3BIK
MIPOrpaMMHUPOBAHUS, PACIOJIOKEHHBIN Ha MOCIEIHEM MECTE B IPEUIOKEHHON CXeMe
MOCIIEI0BATENBHBIX IIEPEBOJIOB, SBIISIETCS SI3BIKOM, HA KOTOPOM IPEACTABISIOTCS IPUKIIAIHbIE
MPOTrPaMMBI.

OnpenenyB HanpapyAIOIEH TMHUEN JIOTUKY B U3y4eHUH KoHLenuii u meronos MU npu
UCIIOJIb30BaHUU MX B IPUIIOKEHUSIX, MbI 0a3upyeMcst Ha si3bIke nporpammuposanus [Iposor, Hanboee
aJIEKBaTHO OTpaxkarolieM (GpopMaibHYIO JOTUKY U PacCykCHHUS, BEICTYNAIONIMM HHTEPHEHCOM MEXIY
MIPOMEKYTOUHOM JTOTUIECKOH (POPMOIT IPEICTaBICHUS CMBICIIA ECTECTBEHHOTO A3BIKa 1
NPUIOKEHUAMH. Takol MOAX01 OKa3bIBAETCS IUIOJAOTBOPHBIM B OIIMCAHUU U HCIIOJIb30BAHUU
PENSIMOHHBIX 0a3 JaHHBIX U ONpeeIeHUH HHTep(elica MeX/y eCTECTBCHHBIM SI3BIKOM 1 03301
naHHBIX. [lexnapatuBHbIi popmansm [Iposora B mpencTaBieHNN 3HAHUH BBITOEH 111 TOUYHOM
Xapakrepu3alnuu 0a3sl 3HaHUH. B camom nene, copepxumoe 06a3bl 3HAHUH ONpeessieTcs JIOrnYecKon
TEOpUEH, aKCHOMBI KOTOPOH ITOTyYal0TCs C TOMOIIBI0 CHHTAaKCHYECKUX IPpeo0pa3oBaHuii npaBuil 0a3sl
3HaHUII, B TO K€ BPeMs OTBETHI, BBIBOJJUMBIC IIPOIIECCOPOM JIOTHUECKOTO BBIBOAA, CYTh
[I0CJIE0BATEIbHBIE CIIECICTBU.



OnHako OOJBIIMHCTBO aKTyalbHBIX MPAKTHYECKUX 33134, HAlIPUMeEp, CO3JJaHNe HKCIIEPTHBIX
CHCTEM, BPSLJL JIM MOKET OBITH YCIIEIIHO PEIIEHO C MOMOIIBIO CYIECTBYIOIMX Bepcuil si3bika [1posor.
IIpu Bcex ero T0CTOMHCTBaX HEOOXOIMMO BKIIOUUTH B HETO 3JIEMEHTHI 0OBEKTHOTO 1
¢dynkuronanbpHOro sA361K0B ([IpuM.: He 3a1051r0 10 BBIX0a B CBET HACTOSIICIO BTOPOTO M3JIAHUs
o0HapoI0BaHa 00BEKTHO-OPHUEHTHPOBAHHAS Bepcus IIporora), B 4aCTHOCTH, BO3MOKHOCTh
HaCIIeIOBaHHS CBOICTB OOBEKTOB M MX aTpUOYTOB, IPEICTABICHHS MOHATHS MHOXECTBA, BaKHOTO B
HEUYeTKHX cucremax. Kpome Toro, n3BectHas cBoel Hea(()eKTUBHOCTEIO MPOIIEypa BO3BPATOB, MOXKET
OBITH TaKXKe yJTydIlIeHa 3a CUeT BBEICHHS TaK Ha3bIBAEMOW CHCTEMBI TIOAJEPIKKN PacCyXICHHH,
3alIOMMHAIOIIEH IPOMEXYTOUHBIE BBIBOJIBI JISl TIOCJIEAYIOIIET0 UX UCIIONb30BaHUs IPU aHAIOTUYHBIX
BOIPOCAaX K CUCTEME.

Hacrosmias ny0Onukanusi aBTOpoM 3ajlyMaHa Kak yueOHoe ocoOue JUisi CTyJICHTOB
TEXHUYECKHX BY30B CIIEIHATIFHOCTEH Ipynnsl 22, 1o Kypey "CHUCTeMBl HCKYCCTBEHHOTO MHTEIIEKTa" .
[Ipu MHOTOOOpa3HK MyOIUKAINI Ha 3Ty TeMy yaeOHOoe Tocobue TpedyeT oTbopa MaTreprana u BEIOOpa
CIOCO0O0B €ro M3J0KEHHA. B TO jxe BpeMs MHOTOJIETHHI OIBIT IPENOAaBaHMs TI0Ka3all, 4To 0e3
MHHHUMAaJIBHOH JIOTHYECKOH KynbTyphl ipobiemsl MU 1uts cTyneHToB ocTaroTest abcTpakiusaMu. B aroi
CBSI3M KHUTA HaIleJIeHAa HA MUHUMAJIbHYIO TEOPETHUECKYIO ITOTOTOBKY CTYJCHTOB K JalbHEHIIeMy
M3Y4YEHUIO U TIPOSKTHPOBAHUIO 0a3 3HAHMIA, SKCIEPTHBIX CUCTEM, O0YUYAIOIIMX CUCTEM H T.J. B kHHTe
M3JI0’KEHbI OCHOBBI JIOTUKH BbICKa3bIBaHUH (I1. I), loruku npenukaToB nepsoro nopsiaxa (ri. II).
Oco0oe BHUMaHHE yIETIEHO METOIY PE30JIOINH, Ha 6a3e KOTOPOro MOCTpoeH BhIBo B [Iposore.

I'naBa Il 3HaKOMUT C MOAATLHOM JIOTUKOI. ABTOP 1O Mepe BO3MOKHOCTH CTapaJicst
BBIJICP)KaTh CTHINCTHKY M3TI0KEHHSI, HICHIONbB3YsI y’KE IPUBBIYHBIC IPEICTABICHHS U TIOHATHS,
MOTyYEHHBIE U3 NIEPBBIX JBYX IJaB. B 4acTHOCTH, BEIBOAUMOCTD B MOJAJIBHOH JIOTUKE 3/1€Ch TaKKe
0aznpyercst Ha METO/IE 10Ka3aTeNbCTBA OT MPOTUBHOTO, HECKOJIBKO BHJION3MEHEHHOM TOJIBKO B YaCTH
n300pakeHHs AePEBLEB BHIBO/A.

B uerBepras ri1aBa nocaseHa MogU(GUIMPYEMBIM PacCyKACHUsIM. MaTepuai 3ToM TJ1aBbl,
Ha MOH B3IJIs[], CIIOCOOCTBYET HOHMMAHHIO IIPOOJIEM MHTEIUIEKTyaJIN3aluy 0a3 TaHHBIX, SKCIIEPTHBIX
CHCTEM, HETPaJAUIIMOHHOTO B3IJIs/Ia Ha YIIPABIISIEMbIil BO3BpAT B JIOTHYECKOM BBIBOJIE.

B msaTol T71aBE BBOAATCS MOHATHS HEUETKUX CHCTEM, NIPECTABICHUE 3HAHUH B YCIOBUAX
pacCIUTBIBYATHIX pacCykIeHui. Ha Hamr B3rsz, MpecTaBIeHHBIA 3/1eCh MOAU(UIIIPOBAHHBIN TPHUHITHIT
PE30ITIOINH AJISI HEUSTKUX CHCTEM B OTEUECTBEHHOMN JINTEPAType HE OCBEIIAJICS, XOTSI METOA JaeT
"qeTKyI0" TPaKTOBKY HEUETKOTo BbIBosia. Hayeemcs, 4To 3TOT mpoOen 1o myOnuKkanneil ycTpaHeH.

Takum 06pa3oM, KHUTa MOCJIEA0BATENBFHO BEJET OT YETKOM JIOTUKH K JIOTUKaM BO3MOKHOTO 1
HEoOX0MMOT0 U K HEYETKOH JIOTHKE. DTOT IyTh, MPECTaBISLETCS,, HEOOXOANMO IPONTH /ISt
noHuManus uneit 1 u pemaemsix 3a1a4. ABTOp IBITANICS U3JI0KUTH BCE BOIIPOCH! "HACTOJIBKO
MIPOCTO, HACKOJIBKO BO3MOXKHO, HO HE Tpore".

ABTOp HE CTaBUJI LIETBIO PACCMOTPETH JaXKe KaKyI0-TO MPEACTaBUTEIbHYIO 9acTh 3a1ad V.
Bpsiz 11 3T0 yMECTHO M BO3MOXKHO B KHUT'E€, KOTOpast UMEET CBOETO afpecaTa W HECKOIbKO HHBIC LIEITH.
C apyroii CTOpOHBI, Ype3BhIYAitHO HHTEPECHBIE BOIIPOCH, BXOIAMHME B Kpyr npodiem NN, xmyT
METOJMYECKOTO U3JI0KEHUS IS 9TOTO JKe
azpecara.

B HacrosiieM BTOpoM M3JaHuK paciiupeHa epBas U IsTas TJ1aBbl, 100aBjieHa HOBas
yeTBepTas riasa -"Moauduiupyemele paccyxaeHus". ABTop 6iarogapur 1oueHToB MoCKOBCKOT0O
WHCTUTYTA JICKTPOHUKU U MaTeMaTuku (TexHnueckuit yausepcuter) J[.I1. boromo6osa n H.A.
[IumKo 3a KpUTHYECKHE 3aMEeUaHMs U TOAIEPKKY IIPU HAIIMCAHUH KHUTH, a TAaKXKe BCEM
mr0003HaTEeNBHBIM cTyaeHTaM MITIOM, "BEUTOBHBIIUM" HOCATHBIC ONIEYATKH.

Mockaa, 2000r.
Ammasai PA.



NMABA 1: WcuncneHue BbicKa3biBaHUMN.

1.1. lpednoxeHus u ebicKa3bleaHusi. PopMasibHbIU
Xxapakmep paccyxo0eHuu.

B ecrecTBeHHOM $S3BIKE BBIACISIOT IIOBECTBOBATEIBHBIC, TIOBEINUTEIBHbBIC M BOIPOCHTEIILHBIC
TIPEATIOKEHHSL. BpIienM Takol THI MOBECTBOBATENIFHBIX IPEUIOKEHNH, B KOTOPBIX IOCTATOYHO
olpeaeeHHo GpopMynupyercsi Hekotopas HH(opMalys 0 00bEeKTax peaJbHOro MHUpa, SIBJICHUSX,
coObITHAX ¥ T.J. Takue npemioxkeHus: OyaeM Ha3bIBaTh BHICKA3bIBaHUSMU. BhIcka3biBaHme -
MIOBECTBOBATENILHOE MPEAJIOKEHHE, B KOTOPOM COllepKUTCst HHpopManus 06 00beKTe U KOTOpoe
MOXET OBITh OLIEHEHO KaK UCHUHHOE WITU JIONCHOE.

Hanpuwmep, npennoxenne "Huxonait nzygaet [IPOJIOI u mo0uT myTemecTBOBaTh" SABISAETCS
BBICKa3BbIBaHHEM, a Ipeiokenue "beperute nec ot orus!" - Her. IlepBoe nctunHO, ecnu Hukomait
(xoHKpeTHBIH) neficTBuTenbHO n3ydaeT [IPOJIOT, omHOBpEMEHHO SBISSACH TFOOUTEIEM ITyTEIIECTBUH,
1 JIOXHO B IPOTUBHOM citydae, OO0 HCTHHHOCTH WX JIOKHOCTH BTOPOTO MPEATIOKEHHUS TOBOPHUTH
0eccMBICIIEHHO.

Jlpyroii THIT IpeUIOKEHNH - MTPETIOKEHUS, B KOTOPHIX (pOpMyIIUpyIOTCS 3a1a4u:
"JloKaxuTe, YTO ECIU P UMILTMLUPYET g, TO —q uMIuuimpyeT —p". [IpemnokeHne noBeIuTeI-HOIO
THIIa, B KOTOPOM IPEIUCHIBACTCS MTOMYIUTh pe3ynbTar. HakoHen npeioxkenne tuna "Y MHOKHUTh
ymcio 5 Ha 12 u pe3ynbTatr pa3nenuTs Ha 3" 1Mo CyIIeCTBY SBISLETCS MporpamMmoit neiicteuid. Takum
00pa3oM cliefyeT OTIMYaTh BEICKa3BIBAaHUS OT 33a7a4 U nporpamm. MTak, OTIHYUTEI-HON YepTon
BBICKa3bIBAHMH COCTOHT B TOM, YTO OHH MOTYT OBITh HCTHHHBIMH HIIH JIOKHBIMH. B norndeckoi
CEMaHTHKE MOHATHE UCTHHHOCTH HaXOAWUT CBOE YTOYHEHHE U MOJIb3YETCs U1l 0O0CHOBAHUS
MIPaBUIIBHOCTH PacCyXICHHH.

Yro sxe Takoe npaBuibHOE paccyxaeHue? [Ipusenem npumep. CyiiecTByeT npeaaHue, 9To
Anexcanapuiickyro oubimoreky cxer xanud Omap. CBoe nesiHie oH 000CHOBaJI C IOMOIIBIO
crnemytoero paccyxaenus: "Ecnu Bamm xkauru cornacHsl ¢ Kopanowm, To onu u3numau. Eciu onu He
cornacHsl ¢ Kopanom, To oHu BpenHbl. Ho BpeHbIE U U3IIUIIHIE KHATH CIIEAYeT YHUITOXKHUTh. 3HAYUT
BaIlli KHUTH CIIEAYyeT YHUUTOXUTE'.

B npumepe niepBblie TpH MPEITIOAKECHUS ABISIOTCS ITOCBUIKAMH, @ YETBEPTOE - 3aKIIOYCHHEM.
Paccyxxnenne ecTs mepexos OT MOCHUIOK K 3aKII0UEHHIO. [IpaBMIIbHO JIN pacCyXICHNS B TPUBEACHHOM
rpuMepe, He3aBUCHMO OT JIOCTOBEpHOCTH Tpenanusi? C JIOrH4ecKoi TOUKH 3peHUs pacCy K IeHUS
COBEPIICHHO NMPaBWIIBLHBI. VIHOE NIeT10, YTO caMM TIOCBUIKN HE HCTHHHBI.

Hpyroit npumep: "JIukapu pacKpalivBarOT CBOE JIUIO U TeJ0. HeKoTopbie COBpeMeHHbBIE
JKEHIIHBI paCKpaIIUBaloT cBoe JuIo. CleqoBaTebHO, HEKOTOPBIE COBPEMEHHBIE KEHIIUHBI -
Jukapu". O4eBHIHO, YTO JAHHOE PAcCyKJCHNE HEBEPHO, HECMOTPSI Ha TO, YTO UCIIOJIb3yEMbIE
MOCBUIKU U C/ICNIAHHOE 3aKJIFOUYEHNUE MOYKHO MTPU3HATH UCTUHHBIMH.

OnHO¥ U3 OCHOBHBIX 337124 JIOTHKH - BBISIBUTh, KAKHE CIIOCOOBI PACCYKICHUH MPaBUIIbHbIC, a
Kakue - HeT. CyIIeCTBYIOT pacCyKISHHS TOCTOBEPHBIE (MX HA3BIBAIOT CIE OeOVKIMUBHbIMU) T
paccyXIIeHHs IPaBIONIOO0HBIE (6eposamHuocmubie). 3aKII0UeHNE, TIOIYYEHHOE C TOMOIIBIO
JETYKTHBHOTO PACCYKAEHHsI, JOCTOBEPHO. Pe3ylbTaThl BEpOSATHOCTHBIX PACCY>KACHUH SBISIOTCS
THIIOTETUYECKUMHU. KpuTepruem npaBUiIbHOCTH JIEIyKTUBHOTO PACCYKACHUS SBJISIETCS IPUHIINIL:
MPaBUIIBLHOE PACCYKACHUE FAPAHTHPYET UCTUHHOCTH 3aKJIFOUSHHUS IIPH UCTUHHOCTH MOCBUIOK.

Paccysxnast Ha €CTECTBEHHOM SI3bIKE B MAaTEMATHKE, Mbl IIPIMEHSIEM HEKOTOPBIE CTAHAAPTHBIC
(opmel 3anucyu 1 peodpazoBanus uHpopMaly. BriepBbie 3T0 00CTOATENHLCTBO HAIILIO BBIPAXKEHUE B
noruke Apuctotens. OH paccMaTpHuBal B Ka4eCTBE CTaHAAPTHHIX (JOPM YeThIpe BHIAa KATETOPHUYECKUX
YTBEPKACHUI:

"Bcee S cyts P";

"Hekotopsie S cyTs P";

"Bcee S He cyTth P";

"Hexotopsie S He cyTh P".



Apucrotenem Oblia pazpaboTaHa TEOpHs pacCyXJeHUH (YMO3aKIIOUeHHNH ), B KOTOPOH
MOCBUIKY ¥ 3aKJII0YEHUS (POPMYIIMPYIOTCS B BUJIE TIEPEUHUCIICHHBIX KATErOPHUYECKUX yTBEPKICHUH.

[o Mepe pa3BUTHSI JIOTUKH OBUTH YTOUHEHBI U UCIIOJIb30BAHBI Ipyrue (POPMbI BHICKa3bIBAHUIA,
6a3upyOUINXCS Ha CTPYKTYPE CIIOKHBIX BhICKa3bIBaHUiL. I10/1 CIIOKHBIMH BBICKa3bIBAHUSMH
MTOHUMAIOTCS TAKHE BBICKA3bIBAHMUS, KOTOPBIE 00PAa30BaHbI U3 MMPOCTHIX, CBSI3aHHBIX C IIOMOIIIBIO
JOTHYeCcKUX CBA30K "u", "unn", "ecnu... To..." U ap.

B nanpHeiimeM Jioruka crana McciIeaoBaTh CriocoObl paccyX/IeHHH, OCHOBaHHBIE Ha Ooiree
CJIOXHOU CTPYKTYype Bbicka3zbiBaHUl. Hanpumep, BeickasbiBanue "MBan crapuie I[lerpa" ne
yKIaaeiBaetcsl B popmanu3m Apucrorens. 31ech BeIpaxkeHa HHPOPMAIKs O TOM, 4TO Mex1y BaHnoM
u [lerpom cymiecTByIOT HeKoTOpble oTHOIIEeHHs. ClieoBaTeIbHO HE0OXOJMMO BBIIEIUTH OoJiee o0mmid
THUII BBICKa3bIBaHU, B KOTOPBIX YCTAHABIMBAIOTCA OTHOIICHUS MEXIY 00HEKTaMH, YeM BBICKa3bIBAaHUS
O NPUCYIIHOCTU MJIM HETIPUCYIIHOCTH CBOMCTB 00bekTaM. OZHOBPEMEHHO B JIOTUKY OBbLIM BBE/ICHbBI
KBAaHTOPBI OOITHOCTHU | CYIIECTBOBAHUS, MPUMEHIMBIE HE TOJIBKO B KATETOPUYECKHIX BBHICKA3bIBAHUSIX,
HO ¥ B BBICKa3bIBaHHUAX 00 OTHOIIECHUSX.

KapnunansHbIi cABHT B aHaNM3€e CTaHIAPTHHIX (OpM paccyXIeHHUIT MPOU30IIeIT TOTa, KOTa
JUISL TIOCTPOCHUS! JIOTHYECKON TeOpHH ObLI IPUMEHEH METO] ITOCTPOCHUS (POPMATBHBIX CHCTEM C
MOMOIIBIO CIIEHUATBHBIX CUMBOJIUYECKUX S3BIKOB.



1.2. lMoHssmue ¢hopmasibHOU cucmemsil.

Besikast cucteMa COCTOUT U3 HEKOTOPOTO0 MHOXKECTBA IEPBUYHBIX (0a30BBIX) 3JICMEHTOB,
00TaaroImuX ONpeIeeHHBIMU CBOMCTBaMU. VIMes MCXOHBIC OIMMCAaHUs, MOKHO JJOTHYECKUM ITyTEM
BBIBECTH OMUCAaHNE HOBBIX CBOMCTB, IIPH 3TOM YTBEPKICHHE O HAINYNHN UCXOIHBIX I BBHIBEJACHHBIX
CBOICTB BOCIIPUHUMAIOT KaK HCTUHHBIE HA OCHOBAHUU CMBICIIA ONIPEAETICHUIN TaHHBIX 3JIEMEHTOB.

it TOTO, 9TOOBI ClIeNIaTh BRICKa3bIBaHUE O CHCTeMe(MHUpE), HEOOXOIUMO OMUCaTh OOBEKTHI
aTol cuctembl. B popmanbroii cucteme (PC) cuMBOITBI, 0003HAYAIONIHE OOBEKTHI, IPEICTABISIOT
AJIEMEHTHI, KOTOPBIE COTIIACHO OINPEICICHHBIM IpaBUIaM 00pa3yroT BEIpakeHus. VICTHHHOCTB
MOJIYYEHHBIX BBIPAKECHHUI YCTAHABINBAETCS B CBS3HM C BOZMOKHBIMU MHTEPIIPETALIUSIMHU BXOISIINX B
HHUX 3HaKOB (IPUI0KEHUSIMHU).

Mp&1 OyzeM UMETh A€JI0 C CUCTEMaMH, KOTOPBIE COIepKaT OPEAEICHHOE YHCII0 3apaHee
BBIOPAHHBIX U (PUKCHPOBAHHBIX 0OUfe3HAUUMBIX BBICKa3bIBAHHI, HA3bIBACMBIX aKcHoMaMu, a OC
-aKCUOMATHYECKMMH.

@®C Ha3pIBaeTCS MPOCTOI, €CITU TSI TF000H peaTbHOM CHCTEMBI, SIBIISIOMICHCS
HUHTEpIpeTalei JTaHHOW aKCHOMaTHYECKON CUCTEMbI, MOKHO UCIIOJIb30BaTh OJTHO U TO K€ YUCIIO
HCXOJHBIX JTOMYIICHIH, HEOOXOTUMBIC JUTSI TOMYICHUS TEX T HHBIX BHIBOJIOB JIFOOOI CHCTEMEL.

®C nazbiBaeTcs 3¢ PeKTUBHOM, €CITN KK BBIBOJI aKCHOMATUYECKON CUCTEMBI MOXKET
OBITh AaBTOMAaTHYCCKHU TIEPCHECCH Ha JIIO0YI0 U3 € UHmepnpemayui.

@©C cunraeTcs 3a1aHHOI, €CJI BBIITOIHEHBI CICAYIOINE YCIOBHUS.

1. 3amaHo HEKOTOPOE MHOXECTBO KOHEUHOTO MM OECKOHEYHOTO YMCIIa JIEMEHTOB, KOTOPbIE
Ha3bIBalOTCA TepMaMHM. MImeercs qpyroe KOHEUHOE MHOXKECTBO, 3JIEMEHTBI KOTOPOTO
SIBIIIIOTCS C8A3KAMU WIIA ONEPAYUAMU.

2. JlroOyro MMHEWHO YHOPSI0UYEHHYIO COBOKYITHOCTh TEPMOB 1 OIlepanil Ha30BeM (PopMyJIoii.
W3 mHOXEcTBa (POpMYN BBIACIHM MOJMHOXKECTBO NPABUTLHO HOCIPOCHHbIX (hopMyi
(IIT1®). Ans MI1D 3amaroTes MX MpaBuiia KOHCTPYUPOBAHHUS, T.€. onpeaensercs 3G dexTruBHas
MpoLEeaypa, ¢ TOMOIIbIO KOTOPOH MO JAHHOMY BBIPXKEHUIO BBISICHSIETCS, SIBISIETCS JIH
(hopmyna mpaBuibHO ocTpoeHHOH (T.e. [II1®) mnu met B nanuoit @C.

3. Brigensercs HekoTopoe noaMHoxkecTBo [1T1D, HazpiBaemble akcuomamu OC. Tak ke, Kak U
Jutst TITID juig akcroM 10JKHA UMETBCSI POLIETypa, O3BOJISIOLIAs ONPENEIUTD, ABIIIETCS
[IT1® akcuomoi uin HeT.

4. Hmeercst KOHEUHOE MHOXKECTBO Ri, Ry, ..., Rk oTHOmEHMH Mexay [I1D, Ha3piBaeMbIx
npaBuJjaMu BeIBOAA. J[0IDKHA UMEThCS 3P PEKTHBHAS TIPOLICAYPa, TIO3BOISIOMIAS IS
IIPOU3BOJIBHON KOHEYHOH nocaenoBaTesIbHOCTU [ITID pemnTs, MOXKET JIM KaXAbli YIEH 3TOU
MOCJIEIOBATENILHOCTH OBITh BBIBEJICH U3 OJTHOM I HECKOJBKUX MpemecTByronmx [1T1D
STOH MOCIIEAOBATEIHFHOCTH C TIOMOIIBI0 HEKOTOPOTO (PMKCHPOBAHHOTO YHCIIa IPABUI BEIBOJA.

BriogoMm B @C HaspiBaeTcs 1100ast MOCIEAOBATENBHOCTD Ay, A,, ..., A, TaKas, 4TO IS
mo6oro i (1 <i<n) [IIID A; ectp mub0 akcnoma ®C, 1160 HETOCPEACTBEHHOE CIEICTBIE KAKUX-THOO0
npeasiaymux IO no ogHOMY U3 IpaBUil BBIBOJA.

[I1® B HazeiBaetcs Teopemoii @C (Wn BBIBOJAUMOIA), €CIIH CYyIIecTBYeT BbiBoA B OC, B
kotopoM nocnenneit [111® spnserca B. JlokazaTenscTBOM (MM BBIBOJIOM) TEOPEMBI Ha3bIBACTCS
MOCIIE0BATENBHOCTh U3 AKCHOM, MPABUJI BBIBO/IA U yXKE JOKA3aHHBIX TEOPEM, O3BOJISIONIUX
MOJYYHTH JaHHYIO TeopeMy. [loHATHE TeopeMbl He 00513aTeNFHO YPPEKTUBHO, TaK KaK MOXKET HE
CYIIIECTBOBATh 3 (PEKTHUBHOM MPOIEAYPHI, TO3BONISIONICH onpeaessTh no aanHou [I1D, cymecTByeT
mm ee BeIBOX B maHHOH ©C. OC, mis koTopoit Takas 3h(QeKTHBHAS MpoIeaypa CyIeCTBYET
Ha3bIBAETCsl pa3pelllMMON, B IPOTUBHOM CIIy4yac - Hepa3peLuMoii.

[I1® B BeBoguma u3 IIID A, A,, ..., A, ( WK ABISACTCA CISACTBUEM Ay, Ay, ..., A,) TOTA
U TOJIBKO TOT/Ia, KOT'Jla CYLIECTBYET Takasi KoHeuHas nocienosarenasHocts [II1O By, B, ..., B;, uto B;
ectb B u st mro6oro i (1 <i<r) B ecTs:

1. 1mubo akcuoma,
2. mmbo Ai(1 <i<n),
3. 0o HEMOCPEICTBEHHOE CIIECTBUE HEKOTOPHIX nmpeasiaymux 111D nmo ogHoMy U3 IpaBmil

BBIBOJA.



DnemenTs ocneaoBaTensHOCTH [IIID Aj, A,, ..., A, Ha3BIBAIOTCS MOCHLIKAMH BHIBO/IA (VITH
runote3amMu). CokpaieHHo BbIBOA B u3 A, A,, ..., A,3anumem B Buze A, A, ..., A, |— B, wim eciu
I'={A, Ay ..., As}, 0T |-B BeIBOJ ITI1® B Oe3 ucnoib30BaHus MOCHUIOK €CTh JI0Ka3aTeabcTBO ITI1D
B, a cama B -Teopema, 1 3T0 3anuchIBaeTcs |— B.

[IpuBeneM HECKOIBKO CBOMCTB MOHATHS BEIBOJMMOCTH M3 TIOCBIIOK.

1. Ecom ['2]] uTl |-B, To IT |- B. Dto0 3HauuT, uto ecau I1T1M B BeIBOAMMA U3 MHOKECTBA

MTOCBHITOK, TO OHA TaK)Xe OyIeT BRIBOUMA, CIU K [ 100aBATCS HOBBIC IIOCHUIKH.

2. T I-B TOTJIa ¥ TOJIBKO TOraa, koraa B I' cyliecTByeT KoHeUHOE MoAMHOKecTBO [1, st

kotoporo I1 |—B. OT0 OueBUAHO U3 II. 1.

3. Ecmull |—A ul |— B nns mo6oit TITI® B u3 muoxectsa I1, To I |— A. DTO 3HAYHT, YTO €CIIU

TITI® A BeiBoguma u3 I1 u kaxxaas coneprxaimas B [1 [TIT1D BeiBoguma u3 I, o TITID A

BeIBOIMMA U3 .

Taxum oOpaszom, mobas hopMapHas CHCTEMa 331aeTCsl YeTBEPKOMA:
<T,H,A,R>, rne
T - MHOXecTBO 0a30BBIX IEMEHTOB (a(haBHT);
H - maOXecTBO paBuil koHcTpyupoBanus II1D;
A - cucrema akcuowm;
R - MHOX€ECTBO MpaBUII BBIBOJIA.

MuoxectBO T COCTOMT U3 KOHEYHOT'O MJIM CYETHOTO MHOKECTBA JJIEMEHTOB (TEPMOB,
orepanuii), ¥3 KOTOPBIX 10 IpaBuiaaM H cTpouTcs CHHTaKCHYeCKH MpaBmiIbHbIE cOBOKyIHOCTH (ITT1D)
(hopmanbHON cricTeMBl. MHOKECTBOM aKCHOM MOJKET OBITH OOBSBICHO JIF000E MHOKECTBO
CHHTaKCHYECKH NPAaBUIIbHBIX COBOKYNHOCTEW. [IpuMeHeHe ceManTHieckux rnpasmi R (mpaBui
BBIBO/IA) K DJIEMEHTaM MHOXECTBA A TO3BOJIIET CTPOUTH CEMAaHTUYECKH MTPABMIIbHBIE COBOKYITHOCTH
(BeIBOAMMBIE popMytbr). COOTHOILIEHNE MEXY OIMCAaHHBIMU MHOXKECTBaMH ITpUBeieHo Ha puc. 1.1.
Ha puc. 1.2 nzobpaxena cxema nocTpoeHust popManbHON aKCHOMATHKO-1€AyKTUBHOH CHCTEMBL.
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Puc. 1.1 Pac. 1.2

Bcesikoe vcuncieHre CoAepKUT IpaBrila BbIBOA, HEOOXOAUMBIE 1S €ro (GopMyJIMpOBKH, OHU
Ha3BIBAIOTCS OCHOBHBIMH. K OCHOBHBIM OTHOCSITCSI I3BECTHBIE CO BPEMEH APHCTOTENS CIIEAYIOINE
TpaBuja U 00OOIIEHNS:

Modus ponens (m.p.) - 03Ha4aeT: eciu u3 A cieayer B n A ucrunno, To u B nctunHo;

Modus tollens (m.t.) - o3Ha4aet: ecnu A U B He MOTYT OZJTHOBpEMEHHO OBITh UCTHHHBIMHU H A
HWCTUHHO, TO B 10XHO.

YKpynHeHne maroB BbIBOJa MOXKET OBITh JJOCTUTHYTO 3a CYET NPUMEHEHUS NPOU3E00HbIX
npaBui1. [IpoU3BOIHBIM MTPAaBUIIOM BBIBOJIA HA3bIBACTCS MPABUIIO, KOTOPOE MOYHO MOCTPOUTH U3
MOCBUIKY C TOMOLIBIO OCHOBHBIX TIPaBUJI U, BO3MOXKHO, aKCUOM JTAHHOT'O HCUHCIICHHSI.

[IpaBuiia BeIBOA AenATCS Ha NpsiMble U Henpsivble. IIpsiMble NpaBuJia BbIBOJA -3TO
MIpaBUJIa HEMOCPEICTBEHHOTO MEPEXoa OT OAHUX (GOPMYIT K JPYTUM, T.€. OT MOCBUIKH K 3aKJIFOYECHHIO.
WM comocraBnsroTest onpenesieHHble mark GpopmanbHOro BeiBoga. HenmpsiMble mpaBuiia BbIBO/A CyTh
MIpaBUJIa TIepexo/ia OT OJHUX (POPMAIBHBIX BBIBOJIOB K APYTUM. TaknM MpaBuiiaM COOTBETCTBYIOT
METayTBEP>KACHUS O TPeoOpa30oBaHUIX OJHUX (POPMAaBHBIX BEIBOJIOB B IPYTHE.



E1e oHIM MHTEPECHBIM CITOCOOOM pacCyXJICHUsI KOTOPBIH MOXKET ObITh 0pOopMIICH B BHJIE
HEIpsSIMOTO IIPOU3BOHOTO NMPABHJIA, SIBIISIETCS Memo0 doKazamenbcmea om npomusnozo. Ilycts Ham
HY)KHO JI0Ka3aTh BbIBOJ| (hopmyibl A 3 noceutok I'. Toraa naHHyO 3a7a4y CBOIAT K CIIETYIOLICH:
orpunanue Gopmyssl A 100aBISIOT K MHOXKECTBY [ U IIBITAFOTCS MOIYYUTh U3 MOCHUIOK A, I’
nporuBopeure. Ecim takoe npoTHBOpedne Momy4eHo, HampuMep Mbl BEIBOAUM U B, u —B, T0 310
03HAYaeT, 9TO MOYKHO HOCTPOUTH BBIBOA A 3 I'. O603HaUMB NPOTHBOpEUHEe KOHCTAHTOH MOYKHO
3aImMcaTh COOTBETCTBYIOIINE STOMY THITY PAaCCyAESHHI IPaBHIIO:

A, T |- fcnenyer I |-A.

3aMeTHM, 4TO CIOCO0 PaCCyKACHHS OT IPOTUBHOT'O, KOTOPBIH BBIPaXKEH NMPHUBEACHHBIM
NPaBUJIOM sIBIIsIETCsl Cyry0o kiaccuueckuM. CyliecTByeT aHaJIOTMYHBIN, HO OoJiee cialdblii crocoo,
KOTOPBIM MO>KHO BBIPA3UTh IIPABUIIOM :

mA, T |—fcne)1yeT T |-ﬂA



1.3. Jlo2cuka ebicKka3bieaHull.

Bricka3bIBaHMe - TOBECTBOBATEIILHOE MIPEIOKEHHE (JICKIapaTuBHAs (pasa), 0 KOTOPOM
MOJKHO CKa3aTh, ICTHHHO OHC MJIM JIOKHO. 3HaYeHus "MCTHHHO" U "10KHO" 00bI9HO 0003HaYaroT 1
win 0, wiu U u JI, wiu T u F. BeickasbIBaHHsI COCTABIISIOT dJIEMEHTAPHBIC (DPa3bl JIOTHIECKOTO SI3BIKA,
Ha3bIBaeMbIe aTOMapHBIMH (popMynamu i atoMamMu. byem 0003Ha4aTs aToMapHbIe (POPMYITBI
TFOOBIMH OYKBaMH, BOZMOXKHO C HHICKCAMHU.

W3 aroMapHBIX BBICKA3bIBAHUHN C MOMOILBIO JIOTHYECKUX ONEpPALUi CTPOSITCS CIIOKHBIE
BBICKa3bIBaHUS ((DOpMYJIBI anreOphl BRICKa3biBaHuUi ). [IpaBuiia mocTpoeHUs (OPMYIT OTIPEIEISICTCS
CUHMAKCUCOM SI3bIKA UCUUCIICHHSI BHICKa3bIBAHUMN

*  BCSKOE BBICKa3bIBaHHE €CTh (HhOpMyIIa;
*  ecmu Xu Y - popmyinsl, To —X, (X1Y), (XVY), (X—Y), (X<Y) -bopmyisl.

Takum 00pa3oM, CHHTAKCHC IT03BOJISIET BEIICIUTD (POPMYIIBI M3 IPOU3BOJIBHBIX COSIMHEHUI
cuMBOJIOB. [lepBoe npaBmIT0, Ha3BIBaEMOE 6@3UCOM, COTIOCTABIISET BBICKA3bIBAHUS BUCTYHM y3JIaM, a
BTOpOE (HAa3bIBAEMOE UHOVKYUOHHBIM WaA2OM) TIOPOXKIAET JIEPEBO, KOPHEM KOTOPOTO SIBIISIETCS CBSI3KA,
Ha3bIBaeMasi TJIaBHOH cBs3Koi (opmyinbl. Hanpumep, mist popmynsr a™(bve) mveem nepeso:

Puc.1.3. lpesopnanas Gopma GopMysibl asalowve )

B paccmoTrpenHoit popmynie cHMBOIEL a, b 1 ¢ SBIISAIOTCS KOHKPETHBIMU BBICKa3bIBaHUSMH,
MPOITUCHBIE JK€ OYKBBI B 3TOW (hOpMYyIIe CITyXaT JuIs 0003HaueHUs1 GOPMYIIbI BOOOIIE U HAa3bIBAIOTCS
MeTa CHMBOJIAMH.

CemaHTHKA - 3T0 HabOp MpaBuIl HHTEepnperanuy Gopmyn. MHTepriperanmeii Ha3bIBaeTCs
npunuceiBanue Gpopmyie oHOro u3 AByx 3HaueHui uctuHHOCTH: M (ctuHHO) miu JI (J10kHO).
Komnosuyuonnocms CeMaHTHKH 3aKIIOYAETCS B TOM, YTO IPUMHCHIBAEMOE 3HAUYCHNE HCTHHHOCTH
HEKOTOPOH (hopMyJIe 3aBUCHUT OT 3HAYEHHSI ICTHHHOCTH €€ COCTABIIIONINX BBICKA3BIBAHUH U
CTPYKTYPBI (hOPMYJIBI.

Wnteprperanus, npu KOTOpoi GopMyiia HCTUHHA, HAa3bIBAETCSI MO/IEJIbIO 3TOH (hOpMyIIBI.
®dopmyrna ode3HAYNMA, €CIIM OHA BCETa UCMUHNA, HE3aBUCUMO OT 3HAaY€HUH HCTHHHOCTH
COCTaBJIAIOLIMX €€ BbICKa3bIBaHUH. BhImoIHIMo# Ha3bBaeTcst hopmyia, 1711 KOTOPOH CYILECTBYET
XO0Ts OBl OJTHA UHTEPIIPETANNS, JJI1 KOTOPO OHA UCTUHHA. HEeBBITOIHUMYIO (hOpMYITy HA3bIBAIOT
nporuBopeunBoii. O0uIe3HaunMble (HOpPMYJIbl HHAYE HA3bIBAIOT TABTOJOTMsIMH. Eciin A -
(hopmyma, TO 3amHCh |= A ectb TaBronorus. Mnm B 6omee obmem Buze: ecin E - MHOXeCTBO hopmy,
To E |= A o3Hagaert, 4TO BCe HHTEPIpETaNH, oOpamaromue Bce popmynsl u3 E B ucTuHHEIE,
oOpaiarot B ucTHHHYIO 1 popmyiy A. Ilpu aTom A sBistercst morndeckum ciencrsueM E. Takum
00pa3oM, TaBTOJIOTHS SBJISICTCS JIOTHYECKUM CIIEACTBUEM H3 ITyCTOrO MHOXeCTBa. [IpuMepst,
MOSICHAIONINE JTAHHBIE OTpEJeNICHNs], OyAyT NPUBENICHBI MTO3THEE.

®dynpaMeHTanbHas mpobiemMa JOTUKH, HasbiBaeMast 1poonemotl 0e0yKyuu, COCTOUT B TOM,
YTOOBI ONPEACTIHUTD, IBIAETCS U (popMyiia A JOrHYecKuM cieacTBreM MHoXecTBa E. Camo cioBo
nexykuus (nat. deductio - BBIBEIEHUE) ONPEIEISIETCS KaK JIOTHYECKOE YMO3AKIIOYEHHE OT O0INX
CY)KICHUH K 9aCTHBIM HJIH APYTUM OOIIMM CYKACHHSIM. ECITi TOrn4ecKknm ciieACTBIEM U3 MHOXKECTBA
tdopmyn E sBusercs popmyna A, nmeromas 3Hauerne uctuHHOCTH JI (J1o3x6 1tk 0), TO TOBOPST, YTO
¢dopmyna A HeBBIIOIHUMA. B 3TOM cocTouT npunyun dedykyuu: Gopmymna A SBISETCS JOTHICCKIM
cnezicTBUeM MHOecTBa E Torna u tobko Toraa, korna  EU |7 A} HeBbINOJIHUMO.

CeMaHTHKa JIOTHUECKHX CBSI30K orpesessiercs Tabnuieid HcTHHHOCTH. Tabauua uist CBSI3KH
13 N ONepaH/IoB (BbICKa3bIBaHMI) UMeeT 2" CTpOK, Win uHTepnperanuii. Hivke npuBogures tabnnma
HCTHHHOCTH CBA30K JJIsA n=2.



Tabnuya 1.1

SIS

B
J 41 JI JI u 41 JI nu u
u 41 41 JI u J 41 nu J
J J 41 J J J 41 u J
u J 41 u u 41 J J J
ConeprkaTebHO JOTUYECKHE CBSI3KM OOBIYHO HHTEPIIPETHPYETCS CICAYIOIINM 00pa3oM:
orpurianue (uuBepcus) —( ) - "He";
IN3BIOHKIINS v(+) - """
KOHBIOHKIIMS N, &)-"r"
MMIUTHKAIHS — (D) -"ecmu... 10";
SKBUBAJIEHTHOCTD < (~) -"rtorma u TompKo Toraa" (WK "IKBUBAICHTHO");
HEpPaBHO3HAYHOCTh ® - "uckrovaroee win'" (CyMMa 1o MOIYIIO 2);
mrpux Hleddepa \ - "u-ge";
crpenka ITupca 1 - "unn-He";

[IpumeM cornarieHre 0 IPHOPUTETE OTIEPALMH, YIIOPSALOUUB 110 YOBIBAHUIO: —, *, V, —, <.
Bricka3piBanus A 1 B Ha3bIBalOTCSI pABHOCHJIBHBIMM, €CJIM Ha OJIMHAKOBBIX Habopax

3HAYCHUMN MIEPEMEHHBIX (ATOMAPHBIX BHICKA3bIBAHUI ), BXOMSIIIX B BHICKA3bIBAHUE, 3HAYCHHS ITHX
BBICKa3bIBaHHI OYAyT COBIAmaTh. 3anmuch A=B OyaeT o3HavaTh, YTO BHICKa3biBaHusA A u B
PaBHOCHJITBHBI.

1.

2.

10.
11.
12.
13.
14.

15.
16.
17.
18.

OCHOBHBIE PaBHOCHIBHOCTH MCUUCIICHUS BEICKA3bIBAHMN:
KomMmyTtaTtuBHBIN 3aKOH
AVB=BVA, A”B=B"A.
AccoluaTUBHBIN 3aKOH
Av (BvO)=(AvB)vC, AMB"C)=A"B)"C.
JucTpuOyTHBHBINH 3aKOH
Av(B"C) = (AvB )™(Av O), ANBVC) = (A" B)Jv(A™C).
3axoH /e Moprana
—(AvB) =—A"—B, —(A”B)=—Av—B
3aK0H UAEMIIOTEHTHOCTH
AVA=A, AMNA=A.
3aKOH HOTJIOMIECHHS
Av(A"~B)=A, AMNAVB)=A, Av(—A”B)=AvB.

3aK0H CKJICHBaHUS 7'. 3aKOH HEMOJHOTO CKJICUBAHUS
(A”B)v(A"—B)=A (A”B)v(A"—B)=Av(A"B) v (A*—B)

3aKOH UCKIIIOYEHHOT0 TpeThero  Av—A=l

¥ 3aKOH MIPOTHBOPCUHS ANMA=0

3aK0H IBOMHOTO OTPHUIAaHUSA ~A=A WK B 00IIeM ciTydae
iy E[ A, eciu n—uémuoe }

n';m -4, eciu n—neuémuoe
Av0=A, ANO=0
Avl =1, AN =A
~0=1, ~1=0
A—B=—-AvB

AoB=(A—-B)NB—A)=(A"B)v(—"A"B) = (—AVB)(Av—B)
A®B = (A"B)v(—A"B)

AB=—(A"B)=—Av—B

A|B=—(AvB)=—-A"B

Kontpanoszumus A—B =-B—-—A.

HeOGXOHI/IMO CACIaTb HEKOTOPLIC- TOTTOJIHEHUA O UMILJIMKAIUH. OTa cBsI3Ka OTpaxaet

CTPYKTYpY paccyxaeHuid. [lepBrlit onepan Ha3bIBaeTCS MOCHLIKOM (MT aHTeleleHTOM ), a BTOPOH -
3aKJIl0YeHUueM (MTH KOHCEKBEHTOM). 113 TaGiiIsl ICTUHHOCTH CIIEAYET, YTO PH HCTHHHOCTU
MIOCBUIKH 3aKJTI0YeHNe NCTUHHO. OTHAKO, U TIPH JIOKHOH MOCHIIKE 3aKIF0UYCHNE MOXKET OKa3aThCs
WCTUHHBIM. DTa €AMHCTBEHHAS CBsI3Ka, 00JIa1alomasi CBOHCTBOM:

€CJIM ITOCBIJIKAa UCTUHHA, HCTUHHOCTh UMIINIMKaIlUKW COBIIAAA€T C NCTHUHHOCTBIO 3aKJIFOUYCHHU A,
3HAUYCHUC UCTUHHOCTHU 3aBUCUT OT JABYX OIICPAHIOB;
HUMIUIUKAIUS HCKOMMYTATUBHA.



Tenepr nmokakeM NIpUMEpPbI BBITOIHUMBIX, HEBBIIOJIHUMBIX M 00IIE3HAYMMBIX (hopMyII:

BBICKA3bIBAaHHE a BHIIIOJIHUMO, OTPHLIAHNE BBICKAa3bIBAHUS TAK)KE BBIOIHUMO; (avb) u (ab) -
BBIMOJIHUMBIC (POPMYJIBI: OHU UCTUHHBI, B YACTHOCTH, ITPH UCTHHHOCTH a U b. @opmyina (a”—a)
HeBbInoaHuMa. OO01ie3HadnmMbie GopMmysiel: (av—a), (a—a), —a.

[ToxaxkeM, KaK HCIIOIB30BATh TAOIHIIEI ICTHHHOCTH IS JOKA3aTENbCTBA O0ME3HAYNMOCTH
(hopmybr

(@a—=(b—c) < ((@a"b)—c)

Tabnuia HCTHHHOCTH OyIET COAEPKATh BOCEMb CTPOK - HHTepIpeTanuii (n=3, 2°=8).
0O003HaYMM JICBYIO YacTh 3TOH HopMysisl OYKBOH A, a mpaByio - B, T.e. umeem A«>B. Tabnura
WCTUHHOCTH ITPUMET CIIEYIOIINI BU:

Tabnuya 1.2
u u u 151 u 151 " u
u u J J J u J u
u J u u u J u u
u J J u u J u u
J u u u u J u u
J u J J u J u u
J J u u u J u u
J J J u u J u u




1.4. dopmbI npedcmaesieHusi 8bICKa3bi8aHUU.

OJHO ¥ TO K€ CI0XKHOE BBICKa3bIBAHUE MOXKET OBITh NMPEACTABICHO B Pa3IMYHBIX GopMax.

DneMeHTapHOW JM3BIOHKIMEH Ha3bIBaeTCs BBIpaKeHUE Av...VA;...VA,, Tae Kaxaoe A;
(i=1..n) sBnsiercst OO ANIEMEHTAPHBIM BBICKa3bIBAHUEM, JINOO OTPUIIAHUEM DIIEMEHTAPHOTO
BBICKa3bIBaHUS U A#A; 1ipH i#j. [lycToit MTU3BIOHKT - €IMHCTBEHHBIN HEBBITOIHUMBIN TN3BIOHKT. ET0
00bprgHO 0003HavaroT [ wmm JI.

OeMeHTapHOI KOHBIOHKIMEH Ha3bIBaeTCs BhIpakeHne B"B>"... By, , rae kaxnoe B; (i=1..m)
SIBIIICTCSI OO AJIEMEHTAPHBIM BBICKa3bIBAHUEM, JTHOO OTPHUIIAHUEM SIIEMEHTAPHOTO BHICKA3bIBAHUS.

Vcuncnenue BbICKa3bIBaHUI 3aHUMAETCS TOJIBKO TEMU JIOTHYECKUMHU COOTHOILIICHUSAMH,
KOTOpBIE BO3HHUKAIOT U3 (haKTa MOCTPOCHHUS OJHUX BBICKAa3bIBAHUH N3 APYTUX (HA3bIBAEMbIX
3JIeMEHTAPHBIMH (POpMyTIaMH, WIIX AaTOMAaMHU ), KOTOPBIE YK€ HE aHAIU3HPYIOTCSL.

B xknaccuyeckom McUNCICHUN BBICKAa3bIBAHUN IPUHSATO, YTO BCIKOE HEAHATM3HPYEMOE
BBICKa3bIBaHHUE (ATOM) HCTHHHO WJIH JIO)KHO, HO HE TO U IPYroe BMECTE.

Tlpumepuor:

1. —xvyv—z - DJIeMEHTapHas JU3bIOHKLINSA

2. xMyhz - DJieMeHTapHask KOHBIOHKIIUS

3. X - MOYXHO CYHTATh YACTHBIM CIIy4yaeM KakK dJIEMEHTApHOW KOHBIOHKIIMU, TaK
1 DJICMEHTapHOH TU3BIOHKITNH;

4. x"yvz - HE ABJIIETCS HU 3JIEMEHTAPHON KOHBIOHKIIMEH, HU 3JIEMEHTAPHOU
KOHBIOHKITHCH;

5. ~(xvy)vz - HE SBIIAETCS dJIEMEHTApHON TN3BIOHKITUEH;

6. x"(y*z) - He SBJIAETCS DJIEMEHTAPHON KOHBIOHKIUEH.

Ju3bIOHKTUBHON HOpMaabHo# (opmoii (JIH®D) nanHOrO BRICKa3bIBaHNS Ha3bIBACTCS
paBHOCHIBHOE eMy BbickasbiBanue Buaa Kiv...vKi...vKs, rie K; (i=1..s) - anemMenTapHast KOHbIOHKIIUS.
KonblonkruBHoi HopMaabHOii popmoii (KHD) nanHOTO BRICKa3bIBAaHUS HA3BIBACTCS
paBHOCHIIBHOE eMy BbickasbiBanue Buja Di... D;... Dy, rae D; (1=1..t) - aneMeHTapHas qU3bIOHKIIHS.
Anroput™ npuBeneHUs GOpMyYIbl K HOPMAIN30BaHHOH KOHBIOHKTHBHOM (popMe T0CTaTO4YHO
MIPOCT:
*  CHauasa HCKITIOYAIOTCs U3 GOPMYI B COOTBETCTBHH C IIPUBEIICHHBIMH BbIIIE
PaBHOCUJIBHOCTSIMH CBSI3KH —>, <.
*  HeoOxoaumoe umcio pa3 npuMeHstoTcs npasuia [le Moprana.
*  IlpumeHseTcs NpaBUIO JUCTPUOYTUBHOCTH.

B nporecce npuseaeHust CXOAHOH (HOPMyYIIBI HEOOXOIMMO YIIPOCTUTH MOITYYCHHYIO Ha
MPOMEXKYTOYHOM 3Tane Gopmyiy. [Tpu 3ToM Hao MOMHHTE, YTO AU3BIOHKTHI, COICPIKAIIINE
MIPOTHUBOIIOIOKHBIE JIUTEPHI (T.€. BBICKa3bIBAHNE W €TO OTPUIIAHUE), OOIIE3HAYNMbI U MOTYT OBITH
omrymieHsl. Kpome Toro, MOXHO OIyCTHTh HOBTOPEHHS OJJHOTO M TOTO JKE€ BEICKA3bIBAHUS B IIpeieNax
OJTHOTO AU3BIOHKTA.

Ha mpocrom nprmMepe nokaskeM NpUMEHEHHE STHX ITPaBHII U IPUBEACHUS POPMYIBI K
KH®.

ITonsTue MU3BIOHKTA UCHOIB3YETCs B JOTMYECKOM MPOTrPaMMHUPOBAHUU U, B YACTHOCTH, B
si3pike [Ipotor.

CoBeplLieHHO AM3BIOHKTHBHOI HOpMaJibHOI dopmoii (CIH®D) nazpBaercs Takas JJTHO,
B KOTOPOH KaXk/1as 3JIeMEHTapHasi KOHBIOHKIHS (Ha3bIBaeMasl TaKKe KOHCTUTYEHTOM €NHHIIBI)
COZIEP’KHUT BCE HIIEMEHTAPHBIC BHICKA3bIBAHMUS JIOO0 X OTPHIIAHUS IO OAHOMY pa3y. KoHCTUTYeHTHI
eauauibl B CAH® He nmoBTOpSIOTCS.

CoBepuieHHOI KOHBIOHKTHBHOW HOpMaabHO# dopmoii (CKH®) nazpiBaercs Takas KHD,
B KOTOPOI eMeHTapHas AU3bIOHKINA (Ha3bIBacMas Takoke KOHCTUTYCHTOM HyJIs) COIEPKUT Bce
JJIEMEHTapHbIC BBICKa3bIBaHMS JINOO NX OTPHUIIAHMsI O ogHOMY pasy. Koncturyentsl Hyns B CKH® ne
HOBTOPSIOTCSL.

Kaxxnoe BbICKa3pIBaHUE, KPOME TABTOJIOTHH U POTHBOpedHns, MMeeT eauHcTBeHHy0 C/IHD n
enuacTBeHHYI0 CKH®.

Tasromnorus ve nmeer CKH®. a mporuBopeune — C/IHD.



Ilpumepor:

(" y)Vv(x"z)vy - THD;

xv=y)M(—xv—z)*x - KHD

XNy ) vy )Ny Z)v(Cx Ayt z) - CAHD
xvyvz) " (xvyv—z)N(—xVvyvz)- CKHO.
—XVYy - MOXHO paccMmarpuBaTh Kak JIH® u kak KHO.
(x"y"z)v(x "y z) - asusercs CAHO.
xv-yv—z)"(wVv—XVv—z)-He aprusiercs CKHO.
MY Z)V(NY Z) V(XY Z) - He sBisiercst CITHD.

PNRNAINE WD

ITpu nepexoae ot JJH® k CJIH® ucnons3yroTcs ClieAyonue PaBHOCUIBHOCTH:

AN =A; Bv—B=l1;

A=ANBv—B)=(A"B)v(A"B)

Ilpumep:

[pusectu k KH® popmyny (x—(y—z))—((x"q)—2).

HckmrounM MMITTHKALNH:

(o (Y= D) >2) = ~(XV(YVZ)V(( V2.

BHeceM BHEIIHKE OTPULIAHKSI B CKOOKH, HCIIOJNB3Ys 3aKoH Jle Moprana:

(XWX VZ) = (N Yy 2)V(xV=qvz) = (Y 2)V(-Xv—qv).

Teneps npuMeHUM TUCTPUOYTHUBHBII 3aKOH U OJIHOBPEMEHHO YIIPOCTUM MOJIy4yaeMble
BEIp)XECHUS, IOMHS 3aMedaHue 00 00IMIe3HaYMMOCTH AU3BIOHKTA, COIEPIKAIIETO ITPOTHBOPEUHE:

xv(xv—qvz))(y*z)v(—xv—qvz)) = (xv—xv—qvz)(yv—xv—qvz) (TZv "XV qVZ).

[epBast 1 TpeThst cKOOKHM (AM3BIOHKTHI) 00IIE3HAYNMBI, TodToMy U (yv—xv—qvz)"U =
—xvyv—qvz. TakuM 00pa3zom, moTy4eHHas! KOHBIOHKTHBHAS HOPMaJIbHAas (hopMa COINEPIKUT OIUH
JU3BIOHKT. DTa (OopMyJIa JI0KHA TPU UCTHHHOCTH X, JIO)KHOCTH Y UCTUHHOCTH U JIOKHOCTH Z.

Ilpumep:
XV(XAYV(XAY7) = XAy NV 2V (XA (v 2)V(x Ay ) =
MY Z)VEN Y2 VEN Y Z) V(XA YN Z) V(XY Z) V(XY Z) v (TR Y Z).

IIpu nepexone or KH® x CKH® ucnons3yroTcs ciaeayronye paBHOCHIbHOCTH:

AvO = A; BB =0; A = Av(B"—B) = (AvB)"(Av—B).

Ilpumep:

XA(Exvy) M (Txvoyvez) = [Xv(y y)v(z ) vy vzt oz) | (xvyvz) =
xvxvZ) N XVYyVZ) M (XVyvz) N (Xvoyvoz) N (CRvyvz) N (CRVyvTZ) N (TRVTYVZ).

IIpu nepexone or CAH® x CKH® BHavane He0OXOANMO MTOTYIUTH OTPHIIAHUE UCXOTHOTO
BBICKA3BIBAHUS 32 CUET BHINMMCHIBAHUS Uepe3 TUIBIOHKINIO HEJTOCTAIONIHNX (O TIOJTHOTO IIePEYHS)
KOHCTUTYCHT CTUHHUIIBL, a 3aTEM B35Th OTPHUIIAHHE 3TOTO BHICKa3bIBAHUS U BHIITOIHUTH MTPeoOpa3oBaHUs
1o 3akony Jle Moprana.

Ipumep:

f= Xy 2)v(x Y ) v(x Ty z) V(XA Ty Tz V(XY z);

~f = (XY VXY VXY 2);

= (XY VXY VR Y )] = (v vz KV z) (xv ).

IIpu nepexone or CAH® x CKH® BHavane He0OXOANMO MTOTYIUTH OTPHIIAHUE UCXOTHOTO
BBICKAa3bIBaHUS 32 CUCT BHINMKACBIBAHUS Yepe3 JTUIBIOHKIINIO HEJTOCTAIONINX (IO TIOJTHOTO TTePCYHS)
KOHCTUTYEHT CIUHHMIIBL, a 3aTE€M B35Th OTPUIIAHHE 3TOTO BBHICKA3BIBAHUS U BHIITOIHUTH MTPeoOpa3oBaHUsL
1o 3akony Jle Moprasa.

Ilpumep:

f= Xy z)v(x ~y z)v(x Yy "2 v(x "y z)v(Tx Ny z);

—f = (X" y )Xy ) V(XY z);

= (XY VXY IV CRY )] = (VyVZYRVYVZ) (XV ).



Ipu nepexone or CKH® k CJIH® BHavane He0OOXOAUMO MOJYIUTh OTPHUIIAHUE UCXOTHOTO
BBICKA3bIBAaHUsI 3a CUET BBIMUCHIBAHUS YePE3 KOHBIOHKIIMIO HEJOCTAIOIIUX (10 MOJIIHOTO NepeydHs)
KOHCTUTYEHT HYJISl, a 3aTeM B3STh OTPHIIAHUE 3TOT'0 BBICKA3bIBAHHS U BBIIIOJIHUTH IPEOOpa30BaHUS 1O
3akony Jle Moprana.

Ilpumep:

£= (xvyvz) (xvyv-z)\(xv-yva);

—f = (xvyv—2)N(xvyvz) N (Cxvyvz) N (Cxvyvz) XV TyvTz);

—f = £ = [ (xvyv ) (XvyvZ) N (xvoyvZ) (CxvyvZ) (v yvz)] =
XYY VY )V (XY T2 V(XY Z)V (TR Z).



1.4.1. MMHMMM3aumA CroXHbIX BbiCKa3biBaHUW C MOMOLLbIO
meTona KBanHa.

CyHleCTByIOT pa3m/1qule METOAblI MUHUMU3AIIUHN CIIOXKHBIX BbICKa3bIBaHHI7[. PaCCMOTpI/IM
OIIMH W3 HUX, YAOOHBIH I aNrOPUTMHU3AINH, a CJIeI0BATENbHO, IS IIepeHoca mporecca
MuHMMHA3aun Ha OBM - metox KBaifHa. DTOT METOA MCTIONB3YET CIEIYIONINe PABHOCHIBHOCTH:
* HenosHoe ckienBanue (A”B)v(A"—B) = (A"B)V(A*B)VA;
e pomomenne AvA”B = A.

MuHUMH3AIYS BBITIOJIHSACTCS B TP JTara:

BrickaspiBaHue u3 Npou3BoNIbHON Qopmbl nepeBoxutcs B CAHD.

2. HWcxons uz CJHO, mony4aroT COKpalieHHYIO IU3bIOHKTHBHYI0 Gopmy (CxIHD).

3. Haocunose CIH® u CxJIH® cTpouTcs MMILUTMKAaHTHAS MaTpPHUIIa, C IIOMOIILI0 KOTOPOI
MOTy4aeTCcsl MUHUMAaJbHas TU3BIOHKTHBHAS HopMasbHasa hopma (MIHD).

—_

3aMeTHM, 4TO JaHHBIH MeTOA (KaK ¥ OOJBIINHCTBO APYTHX) HAXOAUT MUHUMAIBHYIO CpEaH
JU3BIOHKTHBHBIX HOPMAaJIBbHEIX ()OPMY JJIsl TAaHHOTO BBHICKA3bIBaHUA (T.€. TpeOOBaHUEC HOPMAITEHOCTH
(hOpMBI SBIISIETCS CEPHE3HBIM OTPAHUICHHEM ).

[TepBbIii 3Tam MUHUMHU3AIMK OBLT PACCMOTPEH paHee, Koraa oocyxaancs nepexos oT JJHD k
CIH®.

Ha Bropom stane muanmu3zaiuu CJIH® BBITIOTHAIOT BCe BO3MOXKHBIE ONEPAIUN
norsomieHus. [TonydeHHas B pe3yabTaTe popMa Ha3bIBACTCS COKPALIEHHYIO U3 bIOHKTUBHYI0
¢popmy (CxIHD).

Ha 3axirounTeTsHOM 3Tamne CTPOUTCS MMIDTMKAHTHAS MaTPHIIA, CTOIONAaMI KOTOPOH
SIBJISIFOTCS] KOHCTUTYEHTHI eluHuLbl ucxogHod CAH®, crpokamu - anemenTsl CkIH®, Ha3zbiBaeMble
HMILTAKAHTaMH. BeiOnpaercst Habop UMILTHKAHT, COJCPIKALIIA MUHIMATBHOE KOJIHMYCCTBO
3JIEMEHTaPHBIX BBICKA3bIBAHUM U TAKOM, YTO COBOKYITHOCTH BHIOPAHHBIX UMIUIMKAHT UMEET BXOXKICHUS
BO BCE€ KOHCTUTYEHTHI €AMHUIIBI. In3broHKIMS 3TUX UMIUIUKAHT naet MJIHO®.

Ipumepoi:

1. Ioxyante MJIH® mns BeickasbiBaHusA (X|y)v((Xvy) * —2).

Haunewm ¢ monygenns CAHO:

Iy vy) *z) = (Cx My v(y z) =
(XY Z)V(CXATY 2V (XY ) VXY )V (XY z)

1 2 3 4 5

Hanee nmomyunm Cx/IH®. [Ipu cknenBanuu Oynem ykas3bBaTh MOpPSAKOBBIE HOMEpa
KOHBIOHKIIMH, y4acCTBYIOIMX B CKJICMBAaHWUH, U PSIOM 3alIMCBIBATh pe3ynbTaT. HemomHoe ckienBanue
OyzmeT o0ecriedeHo 3a CYET TOT0, YTO KOHBIOHKIUH, YIACTBYIOIINE B CKIICUBAHUN, HE YHUYTOXKAIOTCS:

1-2: x"~y 6 3-5:y*z 10

2-4: —~y*z 7 7-10: —z

2-5: %"z 8 8-9: —z

3-4:x"z 9

Tenepb BBIMONHAIOTCS MOTJIOMICHUA. Pe3ynbTaT Kak0oro CKJIEUBaHUsI MOTJIOIAET
KOHBIOHKIINH, YYaCTBYIOIIME B CKIEHBAaHUU. BBINOIHUB Bce BO3MOXKHBIE CKICHBAHUS, ITOIYUYUM
CxIH® —x"—y v —z. Ilonyanm M/IH® (tabmn. 1.3):
Tabnuya 1.3.

W3 ummmukanTHOM MaTpulbl cieayeT, uto MJIH® cosnagaer ¢ CkIHO.

2. Homyunte MJIH® mutst BeickasbBarus ((x|y)—(y|z))v—(—x—"z).

IMomyunm CxIH®:

(x|y) = (y | 2)v=("x = 72) = (X Y)V(y " 2)v(7x"z) = X y)V(y "z)v(7X"2) =
XY 2V Tz VA TY 2 V(XA Yz v (CxAY Z )V (TN Yy Z)

1 2 3 4 5 6



IMomyunm CxIH®:
1-2: xy

1-5:y*z

2-3:x"z

3-4: —yNz

4-6: x"y

5-6: X"z

CxIH® umeer Bua:
XYWV V(X 2V (Y V(XY V(X 2).
B nannoM ciydae nosxy4daercst ase MIH® (tabi. 1.4):
MIH®1: x y)v(—y*—z)v(—x"z);
MIH®2: (y*z)v(x*—z)v(—x"y).
Tabruya 1.4.

XAyAZ X/\y/\ﬁz X/\ﬁy/\ﬁZ ﬁx/\ﬁy/\ﬁZ




1.4.2. NMpaBuna MMHUMN3auum ¢ nomolybio Kapt KapHo.

Cmpoenue kapmet. Kapta KapHo npejictariser co0oii mosie KIeTOK, YHCI0 KOTOPHIX PABHO
quciTy HaGopoB apryMeHToB 2! . CTOJNOIBI B CTPOKH HYMEPYIOTCS YaCTHIHBIME HA0OPaMH B TIOPSIIKE
kona ['pest (puc. 1.4a) Takxke MMUPOKO KCIOIB3YETCSl BTOPOH criocob Hotauu KapTel (1.4b).
Yeproukamu 0003HAYCHBI TPYIIIIBI KJIETOK, B KOTOPBIX JTaHHBINA apryMeHT paBeH 1. B HeoxBadeHHbBIX
YEPTOUYKOM KIIETKax 3TOT apryMeHT paBeH (. Pacnonosxkenne OyKB-apryMeHTOB, B IIPHHIIUIIE, MOXKET
OBITH TPOU3BOJILHBIM, HO LTS AMHOOOpa3us Bceria OyIeM CUUTATh, UTO X - IIEPBBIN (MIIa N )
paspsin, a X4 - CTapIIni pa3psim.

Kaxxnast kjetka HaXOUTCsl HA IIEPECEUSHNH CTOJI0Ia U CTPOKH COOTBETCTBYET OJJTHOMY
TIOJIHOMY HaGopy apryMeHToB (0fHOMY U3 2' MUHTepMOB). [T03TOMY KIleTKaM NPUCBAaMBAIOTCA HOMEpa
CTPOK TaOJIULIbI ICTUHHOCTH (puc. 1.5)

B xietky 3anmcpiBaeTcs 1, eciii Ha COOTBETCTBYIOIEM Habope ¢yHkuus y=1. M30bITouHbIC
KJIETKH 3aITOJHSAIOTCS CIIEAYIOIUMHI 3HAKaMU:

X - Ha0Op 3arpenieH Wik HUKOTAa He HOSBIISETCS;

@ - pynkus Ge3pasnmyHa K JaHHOMY Habopy;

¢ - YCIOBHO-0€3pa3IM4HOe 3HaUCHUE.

OcTanpHbIe KJIETKH COOTBETCTBYIOT HYJICBBIM 3HAUEHUM IIPECTABIIEMON (DYHKITHH.
IIpumep. HemoonpeneaeHHas GYHKIINA YETHIPEX MEPEMEHHBIX 33aHa KOMITJICKCaMHU
€IMHUYHBIX 3HAUYCHUH ¥ M30BITOUYHBIX HAOOPOB

0000
0101 0001
K'=[1100} x={0010}
1001 1101
1110
Kapra Kapno 1ot ¢pynknun nzo0paxena Ha puc. 1.6.
10 )
: . _._____7_| . o L
T ]
| L_ ~ _I dl_.‘_.. i —
Pur 12—l
Puc. 1.6

B TIPOCTHIX 3a/lavax, KOorjJga OmacHOCTh OIIHOKHU HCKIIFOYE€HA, HYJIN MOXHO HE 3allMCBIBATH, OCTABIIAA
KIICTKU ITYCTBIMU.



Obwue ceoticmea kapmol Kapro. CoceTHUE KIETKU OTOOPaXKAIOT COCCTHUE MAHTCPMBI
CJIH®. 3uauuT, onpeeneHHbIe TPYIIIBI COCCIHUX KICTOK C SMHUAIIAMH MOTYT OBITh MTOJIBEPTHYTHI
oTiepaIuy CKJIeUBaHus cpa3y. Takue rpymimbl 00BOJSITCS OBATAMH.

Kaxxnas ckinenBaeMas rpymma KJI€TOK C €IMHUIIAMU JaeT OJTHO ciaraeMmoe uckomoit MJIHO,
BEIpa)KaeMO€ TOJBKO TEMH apTyMEHTaMH, 3HAYCHUSIMH KOTOPHIX OIMHAKOBBI JJIST BCEX KJIETOK JaHHOM
TPYTIIIBL.

Uucno KIEeToK B rpyMIe, CKICUBAEMOM cpa3y, BCET/la PABHO LIENOH CTENEHU ABYX.

Obwue npasuna ckreusarus. Bo n3dexxanue mosiBIIeHNS H30BITOYHBIX IMIUTHKAHT HY)KHO:

a) TPEexIe BCEro CKJIEUBATh IPYMIIBl, COJEpIKaIe TaKhe KJISTKU ¢ eAUHUIIAMHU, KOTOPBIE HE

BXOJISIT HU B KaKYIO JAPYTYIO TPYIIITY;

b) cTpeMHTBCS K TOMY, YTOOBI TPYIIA COAEpIKaia KaKk MOXKHO OOJIbIIIE KIETOK ¢ CAUHHUIIAMU, &

YHCJIO TPYII ObLIO KaK MOYKHO MCHBIIIHM;

C) OOBOIWTH OBaJIAMH CKJIEWBaEMbIE TPYIIIIHI TaK, YTOOBI KaXKIbIif HOBBII OBaJI OXBATHIBAII IO

KpaifHell Mepe OIHY HOBYIO (eIlle He OXBAaUeHHYIO) KJIETKY C €ANHHUIICH.

Ipumeuanue. B Tex cinydasx, KOr1a YUCIIO KJIETOK C eIMHUIIAMH TPEBBIIACT TOJIOBHHY
KapThl, yIOoOHEe CKIICHBATh KIICTKH C HYJISIMH, OTNPEIENsis MEPBOHAYATIBHO Y, a 3aTeM HHBEPTHPOBATh
pe3ynbTar.

Ipasuna obpazosanus epynn.

A. Iapul knemok ¢ eOunuyamu.

a) CoceTHUMU KJIETKaMH CYUTAIOTCS HE TOJIEKO JIBE CMEKHBIE KJICTKH, HO U KIIETKH,
pacrookeHHBIC Ha KpasiX OJHOM U TOH jKe CTPOKU WIIM OJHOTO | TOTO ke cTonoOia. [Ipu Hammanu B
HUX eIWHUI], OHU OOBOJIATCS YacTsMu oBana (puc. 1.7).

1|l y = x1—x2+—x1x3.

Puc. 1./.
6) CocenHue mapbl OTyT BHIOMPATHCS B IPOM3BOJIEHOM TOPSIIKE M KaXKJast KJIETKa MOXKET
OBITH MCIIOJb30BaHa MHOTO pa3. OHAKO HEONIPaBJaHHBIE IEPEKPHITUS OBAJIOB MOTYT IIPHUBECTH
HEMHHHUMAaNbHOU Tynukosoi JIHD. ..
Hanpuwmep, HepaunonansHas rpynnupoBka (puc 1.8a.) maet y=x1—-x2+-x1x2+x2—x3+-x2x3,
Torja Kak pauuoHaibHas (puc 1.80) mpuBomutr k MAH® y = x1—x3+-x1x2+x2x3.

Puc. 1.8.

b. Ksaopamui. JIBe coceHne mapsl ¢ €AMHULIAMH COCTABIISIOT TPYIINY KIETOK, Ha3bIBACMYIO
"kBagparoM". CoceTHIMH ITapaMy CUUTAIOTCS HE TOJIBKO CMEKHBIE MTaphl, HO U Maphl, PacIioI0KEeHHbIC
Ha MPOTUBOMNOJIOKHBIX Kpasix KapThl. OKM 00BOJSATCS YacTSIMH OBajla, OXBaTHIBAIOIIETO KBA/IPaT.
KBagpar Takke 00pa3zyercs 4eThIpbMsl YIIIOBBIMH KJIETKAaMHU C €AMHHULIAMH.

Hanpuwmep, ra xaprte puc. 1.9 nmeercs tpu kBaaparta. Tak, uTo
y = x1x3+x2x3+-x2—x4.



Hy»Ho n3beraTh U30BITOYHBIX KBapaTOB. Hampumep, kaxaas KiIeTka KBajapata (IyHKTUD Ha
puc. 1.10) yxe ucronb30BaHa B mapax, T.e. 3TOT KBaJpaT H30bITOUCH.

B. I{envie cmpoxu u cmonbywi. Ecniv 1ienas cTpoka Wiiv eIkl CTOI0EI] 3aI0THEHbBI
eIMHUIIAMH, TO OHU CKIICHBAIOTCS CPa3y, JaBasi KOHBIOHKIIUIO TOJIHKO TEX apryMEHTOB, KOTOPHIE

COCTaBIISIIOT HOMEp CKJIIEWBaeMON CTPOKM Wiu crtoibma. B mpumepe Ha puc. 1.11
y = x1x2+x3x4.

Puc. 1.11.

I'. Coceonue uemeepxu. JIBa CcOCEOHHMX HEMEPEKPHIBAIOLINXCS KBaapaTa UM B
COCEIHUX LIENBIX CTPOKH, a TaKXKe JBa COCEHUX LIEJIBIX CTOJI0NA CKIeUuBaoTCs cpaszy. CoceiHIMU
TaK)Ke CYMTAIOTCS CTPOKH U CTOJIOIIBI, PACIIONIOKEHHBIC HA TPOTHBOIOJIOKHBIX KPasX KapThl.

Ckaeusanue Oonell celi kapmul. Ecin ckienBaroTcs cpasy KIETKH BCeil KapThl, TO
MoJTy4aeTcsl KOHCTaHTa eiuHuIa. Eciau ckienBaeTcs cpa3y MOJIOBHUHA KapThl, TO MOJIy4aeTcs OJHA
nepeMenHas. Ecnu ckienBaeTcst cpa3y 4eTBEpTh KapThl, TO MOIY4alOTCs ABE NEPEMEHHBIE U T.1.



1.5. AHanu3s paccyxdeHrul. lpsimbie MemoObI ebi800a.

3t0T naparpad MOCBSIIEH BOPOCAM HCITOJIb30BAHUS KIACCHYECKOTO MCUMCICHUS
BBICKa3bIBAaHHUI B PACCYKJCHUSX, IPOBOJUMBIX CPEACTBAMHU €CTECTBEHHOIO SI3bIKa. PeluTh
JIOTHYECKHE MTPOOJIEMBI, BRIPAKCHHBIC B CJIOBECHOU (hOpME, MOYKHO OBLTO OBI TOJBKO, IIEPEBEIST BCE
(pa3bl B CHMBOJIMKY HCYUCIICHUS BBICKA3bIBAHUM, a 3aTEM HCIIOJIb30BaB TEOPUIO U AIllapaT ITOTo
WCYUCIICHUS TPUMEHUTENBHO K MOIYYSHHBIM (OpMYyIIam.

Ipumep [2]. 51 3arumatnn 661 32 paboTy 1O PEMOHTY TesieBH30pa (3), TOIBKO eciy ObI OH CTall
pabotats (P). OH ke He pabotaeT. [ToaTOMYy 5 IUIATHTE HE OYy.

PaccyxxeHre MOXXHO 3anucaTh Tak:

3—P, —P 3.

YcraHoBuM 3Ty hopMyiTy, BHIIIHCBIBAS MOCIEI0BATENBEHO (POPMYJIbI, BEIBOAUMBIE N3 3—P,
—P, HauMHas ¢ HUX caMUX, O TeX IOp, IOKa He HaTKHEMCs Ha —3:

1.3—-P, 2. P, 3. 7P——3 (u3 1 xoHTpamo3uIHeii),

4. -3 (32 u 3 mo m.p.).

IIpumep. Ecnu Obl OH eif He cka3an —C, OHa HU 3a 4TO He y3Hasla 661 —Y. A He CIIpOCH OHa ero
—B, oH He ckazan 05l eii. Ho oHa y3Hana. 3Ha4uT, OHa €ro Clpocuia.

CuMBOINYECKH:

~C—-Y,-B—-C, Y | B.

YCTaHOBHUM, YTO 3TO pacCyI€HHE OOIIE3HATNMO.

B camom nene: 1. -C——Y, 2.7B——C, 3.V, 4. V—C
(xorTpanmo3unus u3 1), 5. C—B (konrpanosumnus u3 2), 6. C (m.p.. u3 3,4), 7. B (m.p. u3 6, 5).

[pyroii Bapuant: 4. "B—Y (TpaH3UTHBHOCTH UMIUIMKAIIMN ¥ ABAXKBI M.p. 1uis 2, 1),

5. ¥Y—B (kouTpanoszunus 4), 6. B (m.p. 3, 5).

3aMeTHM, 4TO JOBOJI, KOTOPBII 3a4aCTyIO BBIIAETCS 32 TPUBHAIBHOE YMO3AKIIOUEHUE B OJIMH
mrar ("3HauuT"), HE MOJTy4yaeTcss HH [0 KaKOMY OYEBHIHOMY JIOTHYECKOMY IPHHIUITY. MOXHO OBLIO
OBl Ha TaKHe PACCY)KACHHs BO3Pa3UTh, YTO HE OUEBHIHO, OTKY/IA CICAYeT 3aKIIOUCHHUE, U 3aKIFOUCHUE
HE CIIEAyeT U3 NMOCHIIOK. PaccMOTpHM elrie oJuH prMep.

Ipumep. OH ckazai, uto npuzet 11, ecim He Oyaer noxnasa —J1. Ho unmeT moxab. 3HA4UT OH HE
TIPUZET.

CumBonunuecku: —J—TII, 1 |—ﬁH.

st Toro, 4ToOBI epenenark 3To paccyxkaenue B Bune ~A—I1, 1 |—ﬁH, ucnoaszyem m.p. Ho
JUIS 3TOTO MOCBUIKY Ha10 uMmeTh B Buae —J. Ecau noaseprayts —J|—II KOHTpano3unuu u yrmpocTUTh
3ateM —/1 1o I, To momyuum —I1— /I, 94TO ONATH HUYETO HE JAET.

IIycrs I u I1 umerot 3adenne "uctuHa". Torga 06e MOCHUIKH MPUHUMAIOT HCTHHHOE
3Ha4YeHHe, a npeanaraemoe —I1 mpuanMaetr 3HadeHne "nmoxs". CnenoBarensro, —J—I1, 1 |-H HE
BEPHO, 3aKJIIOUCHHE HE CaMOM JIeJIe He cIeyeT U3 MOCBUIOK.

IlepeBons BbIpa)ke€HUs €CTECTBEHHOTO S3bIKa C IOMOIIBIO CBSI30K, MBI JINIIAEMCSI HEKOTOPBIX
OTTEHKOB CMBICIIA, HO 3aTO BBIUTPBIBAEM B TOUHOCTH. Tak, U3BECTHO, YTO B UCUUCIICHHU
BbIcKa3biBaHui A”B paBHOcHibHO BMA. Ho dpassr "Mumia oTKpbUI ABEpH M BOLIET B KOMHATY" U
"Muia BOIIeT B KOMHATY M OTKPBLUT IBEph' HMEIOT COBEPIIEHHO Pa3HBIN CMBICT. B aTOM mpumMepe
MOPSIIOK BBICKA3bIBAaHUN B KOHBIOHKITH HABOJIUT HA MBICIH O CJICIOBAaHUH BO BPEMEHH HITH O
MIPUYNHHO-CIIEACTBEHHON cBA3H. CrieoBaHIE BO BPEMEHH MOKHO BBIPA3UTh C TOMOIIBIO CHMBOJIH3Ma
WCYUCIICHUS TIPEIUKATOB.

Jpyroii npruMep BO3MOXKHOIO HCKaXEHHS CMBICIIA IIPY U3MEHEHUH MOPsAKA CIeJOBaHUS
BBICKA3bIBAaHUH B JIOTHYECKUX (POPMYJIax - HCIOIb30BaHNE PABHOCHIIBHOCTH JIBYX BBICKAa3bIBAHUM:
AvB u BvA. Ho ¢pa3sl "SI He npuny, eciiu oHa He u3BMHUTCA" 1 "OHa He U3BHUHUTCS, €CITU 5 HE
npuay" KOHEUHO e UMEIOT Pa3HbIi CMBICTIOBOH OTTEHOK.

Jlpyrast TpyAHOCTH I1€PEeBOa COCTONUT B JBYCMbICICHHOCTH OIPEAEIEHHBIX TEPMUHOB, KOT/1a
UX HaJIo MepPeBOJUTH cBsi3kaMu. Hampumep, eciiu B MeHIo kade ykazaHo: "Yaii nnum kode GecruiaTHo",
TO HUYETO YAUBUTEIBHOTO B TOM, YTO MONPOCHB U Yail ¥ KOe, MBI OITyYHM yBEINICHHBIH CUeT.

JIByCMBICIIEHHOCTEH MOXKHO N30€KaTh, €CIIN MPH IepeBoe (hpa3sl B CHMBOIBHYIO (hopMy
BOCITOJIb30BAThCsl HCXOIHOHM (hopMOii, a He paBHOCHIIBHOH eii. [lpyroe 1eso, 4To B Ipolecce BHIBOA
Hen30€KHO MCIOIB3YIOTCSI BCEBO3MOXKHBIC PaBHOCHIIBHBIE TPE00Pa30BaHMSL.



BaxxHO B mporiecce J0Ka3aTenbCcTBa BBIBOMUMOCTH (DOPMYI M3 aKCHOM YMEJIO UCIIOIb30BaTh
MpaBuJia, KOTOPBIE CIEAYIOT U3 KIACCUYECKOU JIOTUKU BBICKa3bIBaHUH. B paccMOTpEHHBIX B 3TOM
paszzene mpuMepax Ha Ka)KIoM Iare BhIBOJIa Mbl CChIIANIMCH Ha OTpeIeJICHHOE TIPABHUIIO, CIIEICTBUEM
Yero W CTaj BBIBOJ HA JaHHOM Iiare. Ternepb Mbl MOYKEM MPUBECTH MOJIHBIN IIepEUCHb MPABIJI BHIBOA,
KOTOPBIH TIOMOKET COPHEHTHPOBATHCS TP BEIOOPE TYTH JOKA3aTeIbCTBA. [IpHBEICHHBIC HIXKE
TpaBHja CIeayeT TPAKTOBATh CISAYIOIINM 00pa3oM: W3 UCTUHHOCTH JICBOM YaCTH CIEIYeT IpaBas
4yacTh. ICITONBb30BaH 3HAK CIICOBAHMS

B1. Beenenne xonpronknnm: A, B FA”B

B2. Yganenne xonstonkiun: A*B FB; A®B |—A;

B3. Orpunanue koHbloHKIMH (3akoH Jle Moprana): —~(A”B) |-_‘AV_‘B

B4. Beenenne qu3bIOHKIMHA: A |-AVB; B |-AVB

B5. Yanenue nqussronkuun: AvB, “B |—A; AvB, A |—B

B6. Orpunanne nu3proakmy (3axoH Jle Moprana): ~(AvB) |ﬁA"ﬂB

B7. Y nanenne ummmukanun (modus ponens): A—B, A |-B

B7'. Y nanenne umrmmmikarmu (modus tollens): A—B, —B |-ﬁA

B8. Orpunanne nmmmmkamun: ~(A—B) |-AAﬂB

B9. Beenenue skBuBasieHTHOCTH: A—B, B—A |—A<—>B;

B10. Y nanenue sxBuBaneHTHOCTH: A«>B |—A—>B;

B11. Beeaenne nBoitHOro oTpunanus: A |-ﬁﬂA

B12. Ynanenue nBoitHOTO OTpUIIaHMs: —A |-A

B13. Ipasuno mexyxmmn: (I', A |-B) |-(F |-A—>B)

B14. ToxazatenscTBo oT npotuBHoro: (I, ~A FB*—B) |-(F |-A)

B15. Csenenme k abecypay: (I, A |-B’HB) I-(F —A)

B npasunax Bl - B15 A u B - popmynsl, a I'- MHOXecTBO (hopMyJ1, BO3SMOXKHO ITYCTOE.
IIpumep. O6ocHoBaTh BEIBoMMOCTE A—(B—C), A”B |—C

1. A—(B—C) - rumoresa;
2. A”B - runoresa;

3. A-m1mnoB2;

4, B—C-m31u3mnoB7;
5. B-wu32mnoB2;

6.

C—wm4us5nmoB7.

CnenosarensHo, A—(B—C), A”B |—C— I10 OMpeJIeTIeHHIO BhIBOJIa HA OCHOBE 1 — 5.



1.6. Henpsimbie MmemoObI ebieoda. Memod pe3onroyuu.

MerTo/1 pe30ITIOLHUH - 3TO OJIMH U3 METO/IOB JI0Ka3aTeIbCTBA OT MPOTUBHOTO.

Merton, BBeneHHbIN J[)K.POOMHCOHOM, SBISETCS TEOPETUIECKOM 0a30# sl TOCTPOSHUS
OOJIBIITMHCTBA METOIOB JI0KA3aTEIbCTBA TeOpeM. POOMHCOH MPHIIENT K 3aKII0YCHHUIO, 4TO
OOIIeTIpUHATHIC TIPaBHIIa BBIBOJIA, HAIIPUMED, TIPABUIIO modus ponens, TIO3BOJISIOT YEIOBEKY
WHTYUTHBHO TIPOCIEIUTH 33 KaXIBIM IIIaroM IPOILEAYPHI ToKa3aTteabcTBa. OH OTKPBUT OoJiee CHIIBHOE
MIPABUIIO pe30ioyutl, KOTOPOE TPYIHO MOIIACTCS BOCIPUATHIO, HO 3((GEKTHBHO pealn3yeTcs Ha
koMmmbioTepe. [Ipr UCIOTE30BaHIH TIPAaBHIIA PE3OTEOIIMN MOKHO BBIBECTH JTFO00E U3 MHOKECTB
AKCHOM, MPEIICTaBICHHBIX BO (hpa3oBoit hopme.

He cymectByeT no-nactosiieMy 3¢ (HEeKTUBHBIX KPUTCPUEB MIPOBEPKH gbinonHumocmu KHD.
MeTom pe30roHUH O3BOJISIET BBISIBUTE HEBbINOIHUMOCIb MHOXMCECMBA OU3BIOHKMO08. J|efICTBUTEIBHO,
MHOYKECTBO JU3BIOHKTOB HEBBIITOJHUMO TOTA U TOJIBKO TOT/(a, KOTa MyCTOH IU3BIOHKT [ | ABJsICTCS
JIOTHYECKUM CJIECTBHEM U3 Hero. TakuM 00pa3oM HEBBIITOTHIMOCTh MHOXECTBA S MOKHO TIPOBEPHUTH,
TTOPOKAAst TOTUIECKHE CIIEACTBUSA U3 S IO TEX JIOp, TIOKa He OYET MOIydeH ITyCTOH TU3BIOHKT.

JIJIst TOpOXKIeHMSI IOTHYECKOTO CIIEACTBUS HCIIONB3YeM MPOCTYIO CXeMY paccyxacHuid. I1ycTh
A, B u X - popmynst. [Ipeanonoxum, uro nse popmynst Cl: (AvX) n C2: (Bv—X) - uctunnsl. Ecin X
TOXKE MCTUHHA, TO MOXKHO 3aKJIFOYHTh, uTO U B ucturHa. Haoboport, ecinu X J10KHA, TO MOKHO
3aKJIFOYHTh, 4TO A HcTHHHA. B 000oux ciyuasx (AvB) uctunna. [Toxydaem mpaBuiio:

{AvX, Bv—X} |—AVB, WM B paBHOCHIBLHOM popme

{-X—A, X—B} |AVB.

MHeMOoHIYeCKOe IPaBUIIO BEIBOIA MOKHO C(HOPMYITHPOBATE CICAYIOIINM 00pa3oM: eCiH
rapa UCXOTHBIX JUIBIOHKTOB MHOXKECTBA S CONIEPKHUT KOHTpapHbIe uTepasl (X u —X), TO HOBBIH
JTU3BIOHKT (DOPMUPYETCS U3 OCTABIIUXCS YaCTCH JU3BIOHKTOB, HE COACPIKAIINX STH KOHTPApHBIC
JUTEPaBl. OTOT BHOBH CPOPMUPOBAHHEIN TU3BIOHKT HA3HIBACTCS Pe30JIbBEHTON MCXOTHBIX
JTIU3BIOHKTOB.

OO0I111e3HaYMMOCTh TIPaBUIIa PE3OJIIOINI BBIPAXKACTCsl CIEAYIONIEH JIEMMOIA.

Jlemma 1. ITycTs s; 1 S» - Ousvronkmul HopmansHou gpopmut S, 1 - aumepa. Ecin

I€su—1€s, 1o ouzvionxm r=(s\{1})v(s:\{1}) sensemes noeuueckum credcmeuem
HopmanvbHou Gopmot S.

Ecnu B mporiecce BbIBO/Ia HOBBIX JIU3BIOHKTOB MBI [TOJYYaeM JBa OJHOJUTEPHBIX AU3BIOHKTA,
00pa3yIomuX KOHTPAPHYIO Mapy, TO PE30IBBEHTON ITHX ABYX AU3BIOHKTOB OyIeT ITyCTONW AU3BIOHKT
(. Takum 006pa3zoM, BEIBOAOM ITYCTOTO TU3IBIOHKTA [ M3 MHOXKECTBA TN3BIOHKTOB S Ha3BIBACTCA
KOHEYHas IMOCIIeI0BaTeIbHOCTh TU3BIOHKTOB Ci, Cs, ..., Ck Takas, uyto moboit C; SBISIETCS WIH
IU3BIOHKT U3 S WK PE30JIbBEHTOH, TOTyICHHON MPUHITUIIOM pe30ITorun, 1 Q=[].

BrIBOJ IyCTOTO MU3BIOHKTA MOXKET OBITH HATISTHO MPEICTABIICH C MIOMOIIBIO JCPEBa BEIBOJIA,
BEpIIUHAMHU KOTOPOTO SIBIISIOTCSI FJIH UCXOJHBIC TU3BIOHKTHI WIIA PE30JIEBEHTHI, 2 KOPHEM - ITYCTOH
JU3BIOHKT.

Ipumep. ITycts S = {PvQ, “PvQ, Pv—Q, ~Pv—Q}. [IpoHymepyeM ncxomHbIe AU3BIOHKTHL:

1. PvQ. 5.Q.  (1,2).
2. —PvQ. 6.7Q. (3,4).
3. PvQ. 7.0.  (5,6).
4. —Pv—Q.

BeiBox npenicTaBieH Ha pucyHke 1.12¢c momoIbko AepeBa BIBOAA.

@ P P Q -p

=,

)

n

Puc. 1.12. /Jepeso gvigooa.



JlokazarenbcTBo BhIBOAAa hopMynsl G u3 MHOKeCTBa OChUIOK Fi, Fs, ..., F, cBoauTCS X
BBIBOJly IHpoTHBOpeunBocTH (opmyis! Fi Fx .. AFyA—G. Takum 00pa3oM K HCXOAHOMY MHOXKECTBY
MOCBUIOK (aKCHOM) HE0OXOJUMO JI00aBUTh ompuyanue BHIBOIUMOI hopMyiisl (Teopemsl). Bee
BBICKA3bIBaHMS B 3a/1aue HEOOXOAMMO NPENICTABUTh B JOPME TU3BIOHKTOB, U HCIOJIb3YSI METO.
PE30ITIONHH, BBIBECTH ITyCTOM ITU3BIOHKT, T.€. I0KAa3aTh HEBBIBOANMOCTD N3 MHOXKECTBA NCXOJHBIX
JU3BIOHKTOB OTPHIIAHUE TEOPEMBL. Torna HCX0AHOE YTBEPKACHHUE AOJDKHO OBITh BEPHBIM. B 3TOM 1
3aKJII0YAETCs TOKA3aTEIbCTBO OT MPOTUBHOTO.

Ipumep [9]. Eciiu xomanaa A Beiurpaet B pyTO0JI, TO TOPOT A TOPIKECTBYET, & SCITU
BBIMTpaeT KoMaHsa B, To Oyzer Top:kecTBoBaTh ropoj B,. Bemurpaer wiu komanna A win komana B.
Ecnu BeiurpaeTt komanna A, To ropoa B, He TOp)KeCTBYET, a eCiii BeIUTpaeT B, To He OyneT
TOPKECTBOBATh ropo A,. CiienoBarenbHo, Topo B, OyaeT Top:kecTBOBaTh TOT/Ia U TOJIBKO TOT/Ia,
KOTJIa He OyZIeT TOP)KECTBOBATh TOPOI A ;.

B cuMBoIM4YEeCKOM BHIC UMEEM:

1. A-A' 4. A—»—B'"
2. B-B. 5.B—>—A"
3. AvB. 6. B'——A"

IMpuBenem BbIcKa3biBaHUS K (hopMe IM3BbIOHKTOB. IlocienHee (11ecToe) BBICKa3bIBaHUE,
HCTHHHOCTh KOTOPOTO HAaJ0 I0Ka3aTh, IPEACTABUM B (hOPME OTpULIAHUS:
—~(B'&>—A") = ~((-B'v"A"(B'VA") = ~(—B'v—A")v—~(B'VA") = (B"A")v(-B"—A") = (A'v-B)"(—A'vB').
[lepenuiem Bce BbICKa3bIBaHUS B (HOPME AN3BIOHKTOB!

. —AvA" 8. A'VB. (1, 3).
2. —BvB. 9. -BvA'. @, 6).
3. AvB. 10. A", (8,9).
4. —Av-B' 11. Av—A". 3, 5).
5. —Bv-A. 12.-Av-A. (4,7
6. AV-B. 13.-A", (11, 12).
7. —AWB. 14. 1. (10, 13).

3aoanue: JOKAKUTC 3TO 3aKIIFOYCHUC TTPAMBIMUA MCTOJAAMU.



9]

10.

11.

12.

Ynpa:xaenus.

3BC3I[O'-IK3MI/I OTMCUYCHBI 3aaHuA, JJId KOTOPBIX NPHUBCACHBI PEHICHUA WJIN JaHbl OTBETHI.

3ammcarb B CHMBOJIMYECKON (OpPME CIIEAYIOIINE CIIOKHBIC BRICKAa3bIBAaHHS:

a) * eclM CTYIEHT MO3HO JIOKUTCS CIIaTh U HA HOYB BET KO(e, TO YTPOM Y HETO II0X0e
HACTPOCHUE U OOJIUT TOJIOBA;

b) * ecnu meranp He CTOUT B IJIAHE M 0OECIIeUeHa 3ar0TOBKOM, TO, €CJIM OHA CPOYHASI U TUIAH
COCTABJICH MPABUIILHO, - HEBEPHO, YTO JICTAbh HE CTOUT B IUIAHE,

¢) /BaHOB cian 3K3aMEH U MOJIyYHII ISTh HEPABHO3HAYHO TOMY, 4TO VIBAHOB MOJTY4YHII MATh
U CIIAJT DK3aMEH;

d) ecau oH ezieT, TO OH MMOE3/1, HO 3TO HE 3HAYHUT, YTO €CJIM OH CTOUT, TO OH HE MOE3I;

e) eciau DOBM ucnpaBHa 1 MBI HE CAETAIN OMIUOKH, TO MBI CIETaN OTKPBITHAE TOTIA U
TOJIBKO TOT/A, Koraa, eciar DBM HewcrpaBHa M MBI HE CIIENIaId OIIHUOKH, TO MBI BCE-TaKH
YTO- TO CACTAIH.

* Kakue u3 pUBeICHHBIX HIDKE BBICKA3BIBAHUHN SBIISFOTCS OTPHUIIAHHEM BhICKa3bIBaHMs "TleTs

nouies B UHCTUTYT":

u He Ilets nomren B HUHCTUTYT,
u Ilets He nomren B HUHCTUTYT,
u IleTsa momen He B HUHCTUTYT.

KakoBo 3HadeHHWe WMCTHHHOCTH CIIO)KHOTO BBICKa3bIBaHUs "Peuka IBUKETCS U HE

nBmxercs"?

[IpunymaTs comepkaTeabHOE Omcanue GopMyi:

a) (Aeo—B)—A"C,

b) A—(B—(—AvVQ));

c) AB—(C®D),

d) (A—B)—(A—-C).

BosmoskHa i cuTyarust, korga Av—A = 7.

[MocTponTh TaOIHIIEI HCTHHHOCTH IS POPMYIT:

a) (A—B)v(A—-B"A);

b) (AIB)—(AC);

¢) (ANB—A))—A;

d) (A-B)®C;

¢) (AJA)|(BB);

f)  A—-(B—-(C-D)).

* BbIpa3uTh ONepalyy v 1~ uepes3 onepanui — 1 —.

BripasuTs onepanuu —, v ¥ " gepes :

a) wrpux Uleddepa;

b) crpenky ITupca.

[TocTpouTh TaBTOJOTHIO U IIPOTUBOPEUHNE C UCTIONB30BAaHMEM TPEX AIEMEHTAPHBIX

BeICKa3eiBaHuii A, B u C.

* Hamucats orudeckyro (popMyiy Ul 3aI0TPHXOBAHHOKN 00nacTu auarpaMMel Benna:

( Xy )

0 B

* TlocTpouTh GOPMYITY OT TPEX MEPEMEHHBIX:

a) KOTOpas MPHHHUMAET TaKOe K€ 3HaUeHNE NCTHHHOCTH, KaK M OOJIBIINHCTBO MIEPEMEHHBIX;

b) HCTHHHYIO B TOM H TOJIBKO B TOM CIIy4ae, KOT/la COBIIAIacT 3HAUCHNE POBHO ABYX
TIEPEMEHHBIX.

IIpugymaTs TepHapHYIO, T.€. 3aBUCSINYIO OT TPEX MEPEMEHHBIX, JOTHYECKYIO ONEPALUIO.



. Honyuurs JH® mns-popmyi:
a) * (X y)Vv(Y)V2)Nx"2z);
b)  (xvy)(xvz);

c) *xvy;

d) (x*y)vz)N(x"2)vy);

e) ~(x‘y)v(x"z);

) ~(x"y)2);

g) (x—-y)Ny—x);

h) (xey)®2)|(xly);

. Homyunts KH® nmst popmym:
a) *(x"y)vz;
b) *x"y;

¢) (x"ywv(x"z)

d) (x*y)v2) (~yv-z);

. Honyuure CJJH® st dhopmyot:
a) * (xvy) (7xvz);

b) *(xly) — ("ylz);

¢) x®y)l((xvy)e—(z — x));
d) ~(xvy)v(x""y);

e) *xvxvy;

) x-y;

. Honyunrs CKH® my1s1 popmyit:
a) *(x'y)Nx"z);

b) xey;
c) *xMy;
d) x"y'z

) *x—=(y—x);

) xly)—(xlz);

g (y)e=xz);

h)  (xvy) (xvz)v(x"y);

D (xvy)(x"z);

) (xey)8(xe2);

. Honyuurs CAH®, a 3atem nepeiitu k CKH®D:

a)  (x=(y—=2)=>((x—>72)=>Ex—>7y);

b) *(x—y)— (Cy—=x);

¢) (xvyvz) " (xvz)"y;

. *Ilyctp 3amana ¢pyHkuus f (CIo’)kHOE BBICKA3bIBAHHE) OT TPEX apryMEHTOB (DIIEMEHTAPHBIX
BBICKa3bIBaHUH) X, y U Z U f(X, y, z)=x. [locTpouts nms mansoi ¢pynkunun CIHO.
. Homyunts CKH®, a 3arem nepeiitu k CJHO:

a) (x[y) = (z=7y);

b) (x—(y®z) —z

©) (xoy) [(v]2)

d) * x|y

. Homyants MAH® mist popmymn:

a) *(x®y)oz)—x;

b) * (x®y) — ~(xvy);

¢) (A= B)=(CoD)v((B — A)NC < D));

d) *(—~Av—BvC v “D)(—A v BvCv—D);

e) (xeye(x'z)

. MeTrooM pe30Iony N0Ka3aTh BEIBOJUMOCTS 3aKJII0UEHHS C U3 MHOKECTBA IHITOTE3!
{m, m—(nvp), n—c, p—c} |=c.



MABA 2. A3bIK JIOT'MKU NPEOUKATOB MNEPBOIO
NOPALOKA.

2.1. NMoHsimue npedukama. OnpedeseHusl.

HcxomHbIe IIEMEHTHI B JIOTHKE BHICKa3bIBAHUH SBISIOTCS aTOMaMH. M3 aTOMOB cTposiTCs
dbopmysnbl. Kaxprit atoM mpeicTaBisieT OO0 MOBECTBOBATEIBHOE MPETIOKCHUE, KOTOPOE MOXKET
OBITh HCTHHHBIM WJIY JIOKHBIM, HO HE OJTHOBPEMEHHO U TO | Apyroe. KaxpIii aToM paccMaTpuBaeTcs
Kak enuHoe 1enoe. CTpyKTypa aToMa U €ro CocTaB He aHanu3upyercs. @opMyiibl MOTYT BBIPaXKaTh
pas3nudHbIe CIOXKHBIE MBICTH. OHAKO UCYUCIIEHUE BBICKA3bIBAHUI HEJJOCTATOUHO JIJISI BBIPDAKEHUS,
HaIllpuMep, TAKUX MBICIIEH:

1. 1. "Kaxnprii yenoBek cMeptreH. Cokpat- yenoBek. CnempoBarenbHo, Cokpar cMepTeH".
2. 2. "Beskoe MonoKUTENbHOE YUCIIO €CTh HaTypallbHOE YHUCI0. YUeo 3 - MOJ0KUTENIbHOE
gmcino. CienoBaTeNbHO, 3 eCTh HATypalbHOE YUCIO".

Kaxoe u3 npuBeIeHHBIX pacCyKACHUI KOppekTHO. OHAKO, €CIIN MBI BBEAEM, MOJI0XKUM,
JUIsl TIEPBOTO YMO3AKJIFOUSHHSI 0003HAYCHUS

P: Kaxx1pl1it uenoBek cCMepTeH,

Q: CokpaT — 4enoBex,

R: Coxpar - cmepTeH,
To R He ecTh morudeckoe cienctere P u Q B paMKax JIOTUKA BBICKAa3bIBAaHUHA. DTO OOBACHSACTCS TEM,
YTO MCUYHNCIICHUE BBICKA3bIBAHUN OTPAaHUYNBACTCS CTPYKTYPOH MPEIOKEHUH B TEPMUHAX TTIPOCTBIX
BBICKA3bIBAaHHH, a IIPUBEAECHHBIE PACCYKACHUS TPEOYIOT aHAIN3a CTPYKTYPBI PEJUIOKEHUI B CMBICIIE
CBSI3M CyOBEKTa U MpEJHUKaTa, KaK 3TO JENacTcsl B rpaMMaTHKe. XOTs B JIOTHKE CJIOBO "TIpeanKat”
yrotpe0iisiercs: B osiee o01IeM CMbICIiE, YeM B IPaMMATHKE, I/ie OHO BBIPAXKAET TOJIBKO TO, YTO
TOBOPHTCSI O CYOBEKTE.

[Iycts 3agano MHOXKECTBO V={V}, V3, ..., Vk, ...}, B KOTOPOM Vi, V; H T.JI. - KaKHe€-TO OOBEKTHI
13 3TOro MHOXKecTBa. O003HAYNM JIFO0O0H MPeaMET U3 3TOTO MHOXKECTBA Yepe3 X U Ha30BEM X
MPeIMETHOM mepeMeHHoH. Torna BeIcKa3bBaHus 00 3TUX mpeamerax 00o3HaunM gepes3 P(vy), Q(vi, v2)
U T.1I., IPUYEM TaKHe BEICKa3BIBAHMS MOTYT OBITh KaK HCTHHHBIMH, TaK U JIOKHBIMU. Hanpumep, eciu
V={l1, 2, 3, ...}, TO BbICKa3bIBaHHE "4 €CTh YCTHOE YUCIIO" SBJIACTCSI UCTHHHBIM, a "7 €CTh YeTHOE
yucino" - 0KHBIM. Ecin BMecTo KOHKpETHBIX yncel 4, 7 MoJCTaBUM NPEIMETHYIO IIEPEMEHHYIO X, TO
MOJYYUM npeduxam X ecTh 4eTHoe uncio", obo3navaemsiil P(x). Takum oOpa3oM, mpeaukaT Ha
MHOXeCTBE V eCTh JIoTHUECKasi (PYHKI[Us, OTpeieieHHas Ha V, pyu GUKCHPOBAHUN apTyMECHTOB
KOTOPO¥ OHa IpeBpaInaeTcs B BEICKa3bIBaHue co 3HadeHusMH {11, J1}.B npuBeneHHOM puMepe nmeem
norudeckyio ¢pyaknuio P(X), onpenereHHy0 Ha MHOXECTBE V U IpUHUMAIOIIyo 3HadeHus: 1, JI. B
obrmreM cirygae gepe3 P(xy, Xo, ..., X,) 0003HaYNM N-MECTHEIN npeaukar. [IpunvcaB 3HaYeHUS
TIEPEMEHHBIM X1, X, ..., Xn U3 COOTBETCTBYIOUINX O0JIACTEH OTIPEIeIICHUS, TOyIHM BEICKa3bIBaHUE CO
3HaueHusmu {U, JI}.

Omnpenenum cuHmaxcuc JJIOTHKHA IPEIUKaTOB IIEPBOTO MOPSAKA.

*  Andasur

1. TlpenmeTHbIe IEpeMEHHBIE X, V, Z, ... U TIPEAMETHBIE KOHCTAHTHI a, b, C, ...

2. ®yHKIHMOHAIbHbIE KOHCTAHTHI WM UMeHa pyHkuuii fi, b, ...

3. IlpenwkaTHble KOHCTAHTHI WIM HMeHa mpemmkaros P°, QX Rl ...

4

5

Jlornueckue omneparopbl (JOrm4eckue cBszku) —, (&), v, —, <>, D.

CumBoJibl kBauTopos V, .

*  Tepmsl
1. Bcsxas nepeMeHHas WM KOHCTAHTA €CTh TEPM.
2. Ecmuty,ty, ..., t, - TepMbl 1 fi" - QyHKIIMOHANBHASI N-MecTHasE KOHCTAHTA, TO
fi'(ti, t2, ..., ta) - TEPM. 34€CH BEPXHHI MHAEKC OIPENENIeT KOJINUECTBO apIyMEHTOB.
Ecnu nepemenHbIe TepMa t cofiepaxKaTcss Cpean NEPEMEHHBIX CIIUCKA X, ..., Xs. 10 MUIIEM
'[(X], ceey Xs).

3. Hukakwue gpyrue BbIpaKEHUS HE SBISIOTCS TEPMaMHU.



*  *ATOMBI
1. Ecmut, ..., tn - TepMbI 1 P™ -m-MecTHas peuKaTHas KOHCTaHTa, To P™(ty, ..., tm) - aToM.
IIpu m=0 npeaukar P() oOparnraercst B BeICKa3piBaHUE P. ATOMOM SIBJISIETCS TaKxkKe
PaBEHCTBO, T.€. BRIpAKEHUE THIA (S=t), T1Ie S U t - TEPMEI.
2. Hwuxaxux ApyrHX aTOMOB HET.
*  *@opMyJbL:
®opmyIsl (WK IPaBIIIEHO TTOCTpoeHHBIE hopMyibl [1T1D) onpeaensroTcs CieayonmM

obpazom:

1. Ecmut, ..., tx - T€pMBI, {Xi, ..., Xm} - MHOXECTBO BCEX NEPEMEHHBIX, BXOJSIINX B TEPMBI;
P - npenukarnas nepemenHas, To P(t, ..., tk) - anemenrapHas gopmyina (atom), a
{X1, ..., Xm} — Bce €€ CBOOOIHBIC TICPESMEHHBIC.

2. Bcsakuii atom ecth hopmyIia.

3. Ecmu A u B - popmynsl, a x - cBoOogHAs TepeMeHHas, To —A, AvB, A”B, A—B, A—B,
VxA, JxA - GopmyibL.

4. Hukakux Apyrux GOpMyII HET.

B npenenax ¢popmannama JOTMKH MPEAUKATOB IIEPBOTO MOPSIIKA 3aMPEIIeHO HCIOIb30BaHUE
MPECIAUKATOB B KAYECTBE TEPMOB, HABCIIMBAHUA KBAHTOPOB Ha Hpe):[PIKaTHBIﬁ CHMBOIJI.

Ipemukat P(ty, t2, ..., ta) CIYKHAT A7 BBRIpaXKEHUS CBOKWCTBA 00BekTa (Mpr n=1) 1 oTHOLICHUH
MexIy oObexTamu (pu n>2). Atomapras ¢popmyna P(a, a,, ..., a,) HCTHHHA B HEKOTOpOM "mupe"
(M), ecmr Mexxry 00beKTaMH B M MMeeTcsl OTHOIICHUE, COOTBETCTBYoMIee P.

CBsi3pIBaHNE CBOOOIHOM MEPEMEHHOH MPOUCXOANT IM00 KBaHTU(HKAIMEH (B3ATHEM
KBaHTOpa I10 ATOW TIEPEMEHHO) JTMO0 IPUCBOCHHEM 3HAYCHUSL.

Hanpumep:

n
z 2" :n- cBoGoaHas TIepeMeHHas, i-CBI3aHHas;
=1
VxP(X, y) : X - CBsI3aHHas [IEPEMEHHAsI, Y — CBOOOHASL;
(x=a)P(X) : X - cBsI3aHHAas IIEpEMEHHasI.
Eciu npenMerHble nepeMeHHbIe ONpe/eIeHbl Ha KOHEYHOW 00JI1acTH, TO ONEePALHIO
HaBEIMBAaHMS KBAHTOPOB MOXKHO BBIPA3UTh Y€pe3 Ollepaliii KOHBIOHKIMY U AU3bIOHKINH
COOTBETCTBEHHO.

Iycte X, E{al 7 P am}, torga VxiP(xi, ..., Xn) =
P(ai, xi, ..., Xa)"P(a2, X1, ..., Xa)...”"P(@m, X1, ..., Xn),
IxP(x1, X, ..., Xa )= P(a, X, ..., Xa)VP(22, X1, ..., Xo)V..VP(@m, X, ..., X ); B YACTHOM CITy4ae

VxP(x) = P(a;)"P(a))..."P(an ),

dxP(x) = P(a))vP(ay)v...vP(ay).

[OBOPAT, YTO KBAHTOP CBA3LIBAET COOTBETCTBYIONIYIO NepeMeHHyI0. [Ipenukar (hopmyrna)
Ha3bIBACTCA 3AMKHYTBIM, CCJIU CBA3aHbI BCC IICPEMCHHBIC (eCHI/I HET CBO6OI[HI)IX, T.€. HCCBA3aHHBIX
TIepEeMEHHBIX ).

Ilpumepur.
1. TepmaMu sIBISIOTCS:
a) TepeMeHHbIC: X, (aMUIIHs, YUCII0, OYKBA;
b) koncranTsl: C, [leiikctpa, 94, b;
¢) dyukiun max(X, y, z), >.(X, y) win 6oj1ee TpaauIMOHHOE IpeACTaBICHHUE - (X1Y).
2. TepmaMu He SIBISIFOTCS BHIPQKEHHS:
a) P(x) - Tak xak P - cumBOI, 3ape3epBUpOBAaHHBIN I IPEIUKATa;
b) (x>0) - Tak kak 3TO oTHOIIEHHUE ( T.€. C TOUKH 3PEHUS JOTHKHU -OJHOMECTHBIN MPEINKAT);
C) X:=a- crenuduyeckas ornepanys B IporpaMMHUPOBAHHH.
3. ®opMmynamu SBISIOTCS:
a) P(x)=(x>0), Bbime(x, y) niu B 6ojee TpaJuLIHOHHOM MIPEACTaBICHUH (X BBIIIE Y);
b) dopmyisl, HonydeHHbIe U3 aToMapHbX —P(x), VXP(X), P(x)—Q(X, V),

Vx3dyQ(x, y)v—zR(X, z), (x Bbime y)"\(y Bblllle Z)—(X BBIIIE Z).
4. 4. ®opmysiaMu He SIBISIOTCS:
a) (atb) - MOCKOIBKY 3TO TEpM;
b) (atb)"(c-d) - 3mech nBa TepMa, COCTMHCHHBIC TOTMYCCKIMU CHMBOJIAMU;



¢) VPIxP(x) - nockonbky 3aech kBaHTOp V HaBeIleH HA CMMBOJ MPeMKaTa ( 3T0
BBIpa)KEHHE MOTJIO OBI CITY’KUTh IPUMEPOM (OPMYIIBI B SI3BIKE BTOPOTO TIOPSAIKA).

W3 MHTYUTHBHOTO IIOHNMAaHNUS KBaHTH()UKAIIMN BBITEKAET, YTO MMEETCS CBA3b MEXKITY
BXOK/ICHUSIMU ITEPEMEHHOM, cofleprkamieiics B kBautudukanun. Tak, B popmyine Vx(P(x)—Q(x))
nepeMeHHas X cBsi3aHa. CBA3b BBOJUTCS MTEPBBIM BXOXKIEHHEM, KOTOPOE CIEAYET 33 KBAHTOPOM
OOLIHOCTH.

O06nacTp nelcTBUS HEKOTOPOH KBaHTH(UKAMU eCcTh (hopMyiia, K KOTOPOH MPUMEHSETCs 3Ta

kBanTHuKanus. [lepeMennas X B kBanTopax Vx u Jx HaseBaeTcs KBaHTH(UIMpoBaHHOI. Kaxkoe
BXOJK/ICHUE ITePEMEHHOM X B 00J1aCTh JEUCTBUS 3TOW KBaHTH(DHUKAIINH SBIISIETCS CBA3aAHHBIM.
BxoxneHue nmepeMeHHOH X CBOOOIHOE, €CITH OHO HE SBIIACTCS HUA KBaHTH(PUIIUPOBAHHBIM, HI
CBSI3aHHBIM.

B dopmynax IxA u VXA obnacTs aeiictBus x ecTh A. Eciu X 1 y - IlepeMeHHbIe, TO 061acTH
JIeHcTBUSA X U 'y THOO0 He TIepeceKaroTcs, TH00 0Ha BKIIIOYAeT Apyryo. PaccMoTpuM npuMeps:

Vx([P(x, a)—IxQx)],

VxP(x, a)—IxQ(x),

VxP(x, a)—Q(X).

B mepBomM ciydae aBe KBaHTU(HUKAIIMH IO OJHOH IepeMEeHHON IepeKphIBAOTCA. Takoi Tum
(GOpMYJT HCKITFOUMM U3 PACCMOTPEHHS], TIPHIEPKMBAACH PaBHIa BBEICHUS KBAaHTOPoB: XA 1 VXA -
(hopMyJIBI TOJIBKO B TOM Clly4ae, €Cu X - IIepeMeHHas U A - hopmylia, He coJeprKalas CBSI3aHHBIX
BXOKJCHUI X.

Bo BTOpOM cityuae [Be CBsI3aHHBIE IEPEMEHHBIE CITyJalHO MOTYYHIN OANHAKOBOE MM,

B Tperbem ciyuae u cBsi3aHHAs IEpEMEHHAs ¥ CBOOOJHAS TOIYUIHIIH 0HO uMs. Clen0Balio
ObI cpasy MmepenMeHOBAaTh, HAIPUMED, CBSI3aHHYI0 epeMennyo: VyP(y, a)—Q(x).

Ipumep.
r % l‘|!'J- - " - n ’
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CBATAHHBIC CRODOMLIe

NeEpeMeHHbLIe



2.2. Uumepnpemayuu. Modenu.

@dopMyIbl HCUUCTICHUS TPEANKATOB (KaK U (GOpMYIIbI MCUMCIICHUS BEICKa3bIBaHHIT) MOTYT
OBITh HHTEPIIPETHPOBAHBI, T.€. MOTYT MOJIYYHTh HEKOTOPOE 3HAUEHUE UCTHUHHOCTHU.

OnHako cocTaBHbIC YacTH (POPMYJT UCUUCIICHHUS PEUKATOB SBISIOTCS HE TOJIBKO
bopmynamu, HO B TepMaMi. [109TOMy HEOOXOIMMO HHTEPIPETHPOBATH €Ille U TepMbL. IHTYyHTHBHO
TepM 03Ha4yaeT o0beKT. Toraa MHTepIpeTays JOIKHA yKa3bIBaTh MHOXKECTBO OOBEKTOB, Ha3bIBAEMOE
00/12CTBI0 MHTEPNIPETALMH.

WnTepnperanus /ects Tpoiika (S, Ic, 1), rae:

* S - HemycTOe MHOXECTBO (00J1aCTh MHTEPIPETAINHN);

e Ic - pynknus, conocrasisonas KaXA0i N-MecTHOH (hyHKIIMOHAIBHOW KOoHCTaHTe f QyHKIHIO
Ic(f) u3 S" B S. OHa Takke KaKI0H M-MECTHOMN MPeIUKaTHON KOHCTaHTEe P cTaBuT B
cootBerctBre ¢pyHkiuio Ic(P) uz S™ B {M, JI}.

* I, - pyHKIMA, COOCTABIIIOMAs KK/ J0M IEpEMEHHON KaKOi-TO IeMeHT u3 S.

Heob6xoanMmo BBecTH elie 0003HaYECHUE, KOTOPOE MOCITYKHUT IJIsl HHTEPIPETAuH JBYX BH/IOB
kBaHTH(UIMPOBaHHBIX (opmyi. Ecnu I - HekoTopas nHTEpIpeTanus ¢ o6aacTbio Sy, X - IepeMeHHast 1
d - anement u3 S; o Ix/d o3Havaer Takyro uHTepnperannio J, aro S=S;, Je=Ic, Ju(x)=d, J.(y)=I(y) mnsa
BCEX MEPEMEHHBIX Y, OTJIMYHBIX OT X. Teneps amns kaxaoi uarepnperamuu I=(S, Ic, I,) moxHo 3aaaTh
TaKue MpaBujIa MHTEPIPETALMH, KOTOPbIe KaXI0i (hopMyiie A COMOCTaBISIOT 3HAYEHHE HICTUHHOCTH
I(A) u kaxxgoMy TepMy t COOCTABIAIOT 37eMeHT I(t) n3 S. DTr npaBmiTa HHTEpIPETAINT 00pPa3yoT
cemManmuxy sI3bIKa JIOTUKY TPEAUKATOB IIEPBOTO TOPSIKA.

CemMaHTHKA.

*  Ecnu x - mepemennasi, To [(x)=1.(x) (no onpedenenuo).

*  Ecnu f - n-mMecTHast pyHKIIMOHANIbHAS KOHCTAHTA | t, ..., t, -TepMBl, To I(f(ti, ..., t.)) =
Ie(f)(I(ty), ..., I(tn)) (no onpedenenuio).
e Ecnu P - m-mecTHas npeaukatHasi KOHCTaHTa U ty, ..., t,- TepMbl, TO I(P(ty, ..., t,) =

Ie(P)(I(t)), ..., I(t))) (no onpedenenuro).

* Ecmsut - tepmsl, To I(s=t) ectp U, eciu I(s)=I(t), B mpoTuBHOM citydae — JI.

*  Ecmu A u B - popmymsr, To —A, (A”B), (AvB), (A—B) u (A<—B) uHTepIIpETHPYIOTCA TaK XK€,
KaK U B UCUMCJICHUH BbICKA3bIBAHHH.

*  Ecmu A - popmyina u x - mepemennas, To [(VxA) ects U, ecnu Ix/d(A) ects U mist Bcex
anemenToB d u3 S.

e Ecmu A - hopmyrna u X - nepemennas, To [(IxA) ects M, ecru Ix/d(A) ects M x0T 651 11
oxgaoro d u3 S.

®opmyna A vcUHCIeHNs IPEAUKATOB IIEPBOro MOPsAKA Ha3bIBAETCA UCTHHHON NIpU
naTepnpetanuu f, ecmu [(A)=H.

T'oBopsr, uTo TepM t cBOGOAEH [UIs TIepeMeHHOH X B hopmyiie P, ecnin HU X, HU IPOU3BOJIbHAS
nepeMeHHas u3 t He kBaHTH(UIMpoBansl B P. I1pu aTom uyepes Px/t o6o3Hauaercs popmyia,
1oJlydyeHHas u3 P myTeM OZIHOBPEMEHHOH 3aMEHBI BCEX BXOXkIEeHUH X Ha t. DopMyiia Ha3bIBAETCs
3aMKHYTOM, €CJIM B Heil HEeT HECBA3aHHBIX (CBOOOIHBIX ) MEPEMEHHBIX.

3amkHyTas hopMyrta, UCTUHHAS B TFOO0M HHTEPIPETALNN HA3HIBACTCS 00LEe3HAYUMON.
3amKHYyTast GopMyIa, JIOKHAS TIPH BCEX MHTEPIPETALNAX, HA3bIBACTCS HEBBINOJIHUMON, a NICTHUHHAS
IIPU HEKOTOPBIX HHTEPIIPETALMSX - BHIIOJIHHMOI.

MBI onpenenuiii CeMaHTHKY (pOpMyJT JIOTUKH ITPEANKATOB IIEPBOTO MOPAIKA, OCHOBAaHHYIO Ha
NOHATUY HHTEpIIpeTanuy. Teneps onpenenuM CEMaHTUKY, ONUPAsiCh HA IIOHATHH MoOeau. DTH
TIOHSTHS OTJIMYAIOTCS JIMIIL BUAAMH UCIIOJIL3YyEMBIX CIIOBapei 1 0003HAYCHUSIMH.

Moaenbio M n0TUKY IPETUKATOB TIEPBOTO MOPsAKa Ha3biBaeTcs mapa (S,V), rae S - o61actb
UHTepHpeTayy ¥ V - GyHKIMS, coBragatomas ¢ pyHkued nareprnperaunu 1. Pons dynknun V
COCTOHT B TOM, YTOOBI HHTEPIPETHPOBATh (QYHKIIMOHAIBHBIE U PEJUKATHBIE KOHCTAHTHI SI3bIKA B
TEPMHUHAX DJIEMEHTOB S.



Ilycts {t} - criucok Bcex CBOOOTHBIX MEPEMEHHBIX, BXOISAIIMX B TEPM t, a g - QYHKITHS,
MIPUIHCHIBAIOLIAS BCAKON UHIMBUIHON MEpEeMEHHOMN U3 t 3HaueHue u3 S. UHAYKTUBHBIM
oTpeieIeHHeM BBEJIeM MOHATHE TepMa t B Moenn M npH prcBauBaHUH g, 0003HAYUB 3TO MOHATHE
U(t, g). yskuus g coorBercTByeT QyHKIMU I, uHTepnperanuu . DyHKIMs g He SBISETCS 4acTbIO
mojenu M.

CemanTtrKka (HOpMyI S3BIKa JIOTUKU IPEAUKATOB IIEPBOTO MOPSAIKA OMUCHIBACTCS C IIOMOIIBIO
0003HaueHNUS

Mg A,
KOTOpas 03Ha4yaeT "A UCTUHHA B Mojienu M 11 Ha3Ha4deHus g".

Torna mist m060#t popMyIel A MeeM SKBUBAJICHTHBIC 0003HAYCHHUS

MEg AU, g=1,  1(A)=1PUA, g)-I.

Tereps MBI MOXKEM CIENIATh CICAYIOMINE OIPEICICHUS:

*  Ecmum Tep™ t ecTh KOHCTaHTA a;, To U(t, g)=I(a;), T.e. HHAMBUIHONH KOHCTaHTE

COTIOCTaBJISIETCS DJIEMEHT MHOXkecTBa S: I(a;)€ES.
*  Ecmum TepM t ecTh mepeMeHHasl X;, To B JaHHOI Moxenu U(t, g)=g(x).

*  Ecmu f - n-mectHas QyHKIIMOHANEHAS KOHCTAHTA | ty, ..., t, -TepMbl, To U(f(ty, ..., t,)) =
V(f)(U(tls g)s (RRE] U(tn > g) ))
*  Ecmu P n-mectHas npennkaTHast KOHCTaHTA U t, ..., ta- TepMbl, TO U(f(ty, ..., t.)) =

* VIHUE, ), ..., Ulta, 2))).

B ommcanHO# ceMaHTHKE MOXKHO /1aTh OTNIpeZieiIeHUE OHSITHS BBHITIOJIHUMOCTH.
M |=g P(t, ..., t,) TOrIa ¥ TONBKO TOT/A, KOTAa 3HaueHue uctuHuoct V(P(ty, ..., t,)) ectb U
NP TaHHOW (DYHKIIMU NPUITHCHIBAHUS g.

e M |=g —A TOrza ¥ TOJIBKO TOraa, korna M |£g A.

e M |=g A”B Torna u ToJIBKO TOraa, korga M |=g AuM |=g B.

*  Amnanoruuno ans Gopmyn AvB, A—>B u A<-B.

s M |=g VXA Torma v ToJbKo Toraa, koraa M |=g A 175 BceX MPUCBaWBaHUH g, KOTOPHBIE
OTJIIMYAIOTCS OT MIPUCBANBAHHS g TOJIBKO COIOCTABIICHHEM 3HAUCHHUS ITEPEMEHHOMH X.

®dopmyna A o0me3HaYMMa TOT/Ia ¥ TOJIBKO TOra, Koraa M |=g A n1a Bcex mozaeiiei M u Bcex
NIPUCBaUBaHUM g.

Ipumep. Paccmotpum popmyiy:

Vx(P(x)—Q(f(x), a)).

B aroit hopmyie mMeeM: HHOMBUIHYIO KOHCTAHTY a, OTHOMECTHYIO (DYHKIIMOHAIIBHYIO
KOHCTaHTY f, yHapHYyIO IpeInKaTHYI0 KOHCTAaHTY P (mnm mpocTto mpeaukar) 1 OMHapHBIH npenukat Q.
3amana ciemyromast nHTepperanus I:

S={1,2};
I(a): {1, 2}; npumem a=1 a1 Bcex X ES
L(a): {1,2};

I(f(x)) = Ie(H)I(x)) = {2(1), 1(2)};

I(P(x)) = Ie(P)(I(x)) = {JI(1), H(2)};

1(Q(f(x))) = Ie(Q)(Te(H)(Iu(x)), I(a)) = {M(1(2), 1), U(1(2), 2), JI(2(1), 1), A(2(1), 2)}.

IIpu x=1

P(x)—Q(f(x), a) = P(1)—Q(f(1), a) = P(1)—Q(2, 1) = JI>JI=U.

IIpu x=2

P(x)—Q(f(x), a) = P(2)—Q(f(2), a) = P(2)—Q(1, ) = U-UN=U.

Takum o0Opa3zom, st Beex X u3 S popmyna P(x)—Q(f(x), a) uctunHa, cie0BaTeIbHO, OHA
WCTHHHA B HHTepHpeTanuu .

Ipumep. B uHTEpIIpETALUK U3 MPEIBIAYIIETO IPUMEPA OLCHUM BBIMOIHUIOCH (DOPMYJIBL:
Ix(P(f(x))"Q(x, f(a))).

ITpu x=1

P(f(x))"Q(x, f(a)) = P(f(1))"Q(1, f(a)) = P(2)*Q(1, f(1)) = P(2)"Q(1, 2) = N"1 = U.

Ipu x=2

P(f(x))"Q(x, f(a)) = P(f(2))*Q(2, f(a)) = P(1)"Q(2, f(1)) = P(1)"Q(2, 2) = I"N = JL.
IMockoneky s X €S, 1.e. x=1, popmyna P(f(x))*Q(x, f(a)) ucrunna, To popmyia

Ax(P(f(x))"Q(x, f(a))) uctunHa B uHTepnpeTanuu 1.



IIpaBuio BBIBOJIA B JIOTHKE MPEAUKATOB OMpPENEsIeTcs KaK MPaBUIo JJOTHYECKOTO
cnenoBanus. @opmyna B norndecku cieayet u3z Gopmyn A, As, ..., An (A1, Ay, ..., Ay |—B) TOrJia U
TOJIBKO TOT/Ia, KOT/1a BCAKAsl HATEPIpETaIus, yAoBIeTBopstomas A, A ... A,, yIOBIETBOPSIET TaKXKe
1 B, T.e. U3 UCTUHHOCTH MOCBUIOK A, A, ..., A, CI€IyeT HCTUHHOCTD 3aKioueHus B. B cootBeTcTBUN
¢ ompezeneHneM (pOpPMaTbHOHN TeAYKTHBHON CHCTEMBI, MHOKECTBO BEIBOIUMBIX (popMy 00pazoBaHO
(hopMymaMu, KOTOpPBIE JIOTHYECKH CIEAYIOT U3 aKCHOM WJIH aKCHOM U paHee BBEACHHBIX (popMyi.

Crnenyrolue 1Be TEOPEMBI MO3BOJISIIOT ONPEAETUTH CIIPABEAIMBOCTh JIOTHYECKOTO
cienoBaHus A, Ao, ..., Ax |-B u3 obmesHaunMocTd popmynsl A NAN..NA, »B mwm
npoTUBOpeunBoCTH  popmynsl A NA.. A, ~B.

Teopema aenykuuu. Qopmyna B aensemcs nocuveckum creocmauem Ay, A,, ..., A, To20a u
mobko mozoa, koeoa gopmyra A\"A"... A, —B obwesnauuma.

Jokazamenvcmeo. Heobxooumocme. Ilycts A, A, ..., Ax |-B, Torga A NAN. .. NA, —»B
o0IIe3HaYNMa.
O6o03naunm uepes 1{iy, iz, ..., ik, ...} MHO)KECTBO HHTEPIIPETALNH yIOPSIOYCHHBIX TAKUM

00pa3oM, uTo nepsbie k MO3uNMil 3aHUMAIOT HHTEPITPETALNH, B KOTOPBIX Gopmyna A A, . NA,
WCTHHHA, a 3aTeM IIepPEUNCIICHbI HHTEPIIPETalnH, B KOTOPBIX Gopmyna A"A".. . NA, noxHa. U3
OTIpeIeNIEHNS IOTHYECKOTO CIIEIOBAHUS BBHITEKAET, YTO BO3MOXKHEI J[BA CITydasi, IPEJCTaBICHHBIX B
Tabm.2.1 u 2.2.

Tabnuya 2.1. Tabnuya 2.2.
it n n u i )4 u
12 141 141 " ip )4 141
Ik n n u Ik )4 u
JI JI n n 141
JI JI n n u
JI JI n JI )41
Jlocmamounocms. Ilycte A\"A"... A, —B o0me3naunma, Toraa cripaBeuimBo Ay, A, ...,
A, }B.
Tabnuya 2.3
A B A—B
u u )41
JI )4 n
JI JI u

W3 tabawmel netrHEOCTH hopmynbl A—B (tabin.2.3) cnexyer, 4To 00IIe3HAYNMOCTD
dopmynst ANAN. . NA, —B uckiiodaeT cyiecTBoBaHuE HHTEPIIPETALIUiL, B KOTOPBIX A "AN...NA,
WCTHHHA, a B - noxna. CiieqoBaTensHO, M3 HCTUHHOCTH (GOpMYIEI A ... A, clIeqyeT HCTHHHOCTE B,
T.e. Ai, Ay, ..., A, B

Teopema nporuBopeunBoctTu. Popmyna B asnsemces nocuveckum cieocmeuem Ay, As, ..., Ay
TOT/Ia ¥ TOJILKO TOTa, Koraa Gopmyna A,"A"... A, ~—B npotusopeunsa.

U3 TeopeMsl ciieyeT, 4To IS 0Ka3aTeIbCTBa BEIBOAUMOCTH GopMybl B u3 dpopmyn Ay, A,,
..., A, TOCTAaTOYHO JTOKa3aTh MPOTHBOPEUUBOCTH hopMyisl A"As"...MA, ~—B. D10 yTBepKIeHNE
JIOKHUT B OCHOBE METO/Ia pe3ontoyuu (OnpoBepkeHus). Jisi IpUMEHEeHHUs 3TOr0 METo/1a HE0OXOJMMO
MIPEACTaBUTH (POPMYIIBI B CTAaHIAPTU30BaHHOM BH/E, KOTOPBIA MPEACTABISIET COO0H KOHBIOHKIIHIO
m3bloHKIMNA. [IpuBenenne GpopMyn kK cTaHAapTHOH hopMe pacCCMOTPEHBI B IMTOCIEAYIOMINX pa3aeiax.

Ipumep. IlycTs 3amansl GOPMYITBI:

F1: Vx(P(x)—Q(X));

Fz: P(a)

ITokazate, uro Q(a) sBisieTcs norudueckum cneacreueM Fi u F,.



IMycTp 3anana HekoTopas uHTepnperaus [, B koropoit hopmyna Vx(P(x)—Q(x)) ucruHHa.

Bynem cuurats, uro B Gpopmyie F, P(a) ucrunna. [Tonoxum, urto Q(a) o>xHa B IPUHSATON
uHTepnperanuu [, Torna umrmkaius P(a)—Q(a)=—P(a)vQ(a) noxua. CriegoBaTenbHO, TokHa B | u
dbopmyna Vx(P(x)—Q(x)), a 370 HEBO3ZMOKHO B CHILy UCXOIHOTO Mpearoiokenus. Torna ciemnyer,
yro Q(a) ucTUHHA B J11000M HHTEpIpeTaluu, B Kotopoit popmyna Vx(P(x)—Q(x))"P(a) ucTuHHa.
CrnenosarenpHo, Q(a) sBisercs cienctsueM F; u F,

[puBeneM eie HECKOIBKO MPHMEPOB, MILTIOCTPUPYIOIIUX PACCMOTPEHHBII MaTepHal.
OO1me3HaunMble GOPMYITBI:
VxP(x)—VyP(y) - TaBromnorus;

VxP(x)—dyP(y) - npu mo6oii HemycToii 06,1acTH HHTEPIPETANN U3 CIPABETUBOCTH IS
BCEX DJIEMEHTOB CIIEIyeT CIPAaBEINBOCTD VISl OTJEIBHBIX;

P(a)v—P(a) - TaBTONOTHS;

HeBbimonHanMBIE HOPMYITBL:

VxP(x)—>—VyP(y) - mpotuBopeuwe;

VxP(x)——P(a) - U3 cripaBe/IMBOCTH IS BCEX CIIEAYEeT HECIIPABETUBOCTD THS OTACIBHOTO
9JIEMEHTA, YTO TAKXKE SIBJISETCS IIPOTHBOPEUUEM.

BeinosHuMBIE POPMYITBL:

P(a)—>—3dxP(x) - popMyna HCTHHHA B MHTEPNPETAIUSX, B KOTOPBIX P(a) noskna. Hanpumep,
ecnu P(x) nHTEpIpeTHpyeTCs KaK " X - OTINYHUK" U B paccMaTpUBaeMOM MHOXkecTBe D

CTY/IEHTOB IpyTibl MIBaHOB He SBIAeTCA OTIMYHUKOM, Toraa popmyna P(UBanos)——JxP(x)
- UICTUHHA;

Vx(P(x)v—Q(x)) - hopmyIia, HCTHHHAS B HHTEPIPETALMAX, B KOTOPBIX YIS KAKIOTO
3JIeMeHTa UCTUHHO P mimn noxHO Q;

dxP(x) - hopMyna HCTUHHAS B MHTEPHIPETALHAX, B KOTOPBIX XOTS OBI A1 OJHOTO DIEMEHTA
HUCTUHHO P.

HamomMHuM, HHTEpIIpEeTAIUs HA3bIBACTCS MOICIBIO ISl JAHHOTO MHOXKECTBA (hOPMYII, €CITU
Bce (OPMYIIBI pacCMaTPHUBAEMOTO MHOYKECTBA HCTHHHEI (BHIITOJIHUMBI) B JAHHOU
WHTEPIIPETAIAH.

a) Mopensro s popmyI
Vx"P(x, X), VX, y, zZ(P(x, y)"P(y, 2)—P(x, z)), VxdyP(x,y)
SIBJISIETCSI MHOXKECTBO JISWCTBHUTENILHBIX YUCEIN C 3aJaHHBIM Ha HEM OTHOLIEHHEM MEHbIIIE,
T.e. P(X, y) - «X MeHbIIIE j».

b) Mogensto st Gopmyn
Vx(Ox)'Px)—II(x)), Vx(—Ox)v—P(x)—II(x)), dx-T1(x),
rae O(x) - "X yuurces otianyHo", P(X) - « X 3aHUMaeTcs 001ecTBeHHOM padoToit » u I1(x)
- "X TOJyYaeT MOBBIIICHHYIO CTUIICHINIO", MOTYT CIIY)KUTh PEaIbHO CYIIECTBYIOIINE
NPUHIUIIBI, UCTIONb3YEMbIC MPU Ha3HAYSHUH CTHIICHTUH.

¢) B) Mogensio A GOpMyIBI

VeasV x(R(e)AP(x,5)=0(f(x),B,¢))

SIBJISICTCS CIICAYIOIIAs HHTePIIPETaLHs:
S- MHOKECTBO AEHCTBUTEIBHBIX YHCEIT;
P(x, a, 8): [x-a|<d;
Q(f(x), B, e): [f(x)-Bl<e;
R(e): 0;
f(x) - mpon3BosbHAas, PpukcupoBaHHAs GYHKIWA, 3aaHHAs Ha OTpe3ke [a, B]; X, J, € -
WH/IMBH/IHBIE TIEPEMEHHBIE U3 S; @, B - KOHCTauTBI M3 S, X E|a, b| . B Takoi
MHTEpIpEeTAUH IpUBEJeHHas (HOpMyJia COOTBETCTBYET YTBEPIKACHHUIO O TOM, YTO YHCIIO
B sBasiercs mpenenom QyHKIMH f(X) mpu X— 0.



2.3. llpasuna ebieo0a 8 sl02UKe npeduKkamoes rnepsozo
nopsioka.

B npouecce pemeHus 3a1a4n Mbl HCIIOIB3yEeM PAa3IUYHbIE CIIOCOOB! PACCYXKJICHHH, KOTOpPhIE
MIPUBOJST K TIOCTABJICHHON IeTH. MBI MOXKEM JICKOMITIO3UPOBATh 3ajady Ha MOA330a4H, KaXKaas U3
KOTOPBIX UMEET CBOE YaCTUYHOE PEIICHUE, HIIH BBIBOJI, U TIPH 3TOM 3TOT YaCTUYHBIN BBIBOJ
CTaHOBUTCSI OCHOBOH JUIS peIICHUsI CIIeyIoIel mo3asauu u T.1. B mobom.ciryqae Haganom
paccyXIICHHH SIBISIETCS] THITOTE3a WIIM COBOKYITHOCTH THIIOTE3, U3 KOTOPHIX Ha 0a3¢ HEKOTOPBIX IPABUIT
(3aKOHOB) JenaeTcs 3aKiroYeHue. B camom Havane Mbl y)Ke OTMedalld, YTO 3aKJIF0UeHHUS TUIA "OTOMY
4yT0" WK "eCNu... TO" SBIAIOTCS NPUMEPAMU PacCyXIeHUH. NTHTYUTUBHO MOKHO ONPENEIUTh POLECC
pelIeHns 3aJa4 KaK BBIBOJ U3 TUIIOTE3 M akcuoM. U 3Ta nzest momy4mia oTpakeHUe B TeX
paccyXIeHHUAX, KOTOPbIE NPUBEJICHBI B TIPEIBIAYILEM Maparpade u. B YaCTHOCTH, B TEOPEME JIIYKIIUH.
Teneps nagum 6oee CTporoe onpeaeIeHNue BEIBOA.

BbIBOJOM 13 MHOKECTBA THITOTE3 (IIOCBIIOK, JOMYIIEHUI) HA30BETCSA HEITyCTas KOHEUHasI
IOCIIE0BATEILHOCTD (hOPMYJI, B KOTOPOH Kaxast popMyiia €CTh OJJHA U3 THUIIOTE3, WK (HOpMyIa,
MOTyYeHHAs U3 MPEANIECTBYIOMIX (hOPMYIT ITOCIEIOBAaTENbHOCTH IO OAHOMY W3 TIPaBHII BBIBOJIA, MITH
TeopeMa; BBIBOJ ITOciefHeH OPMYIIbl >TOH IT0CIEJ0BATEIbHOCTH Ha3bIBACTCS 3aKIIOUCHUEM U3
HCXOAHOTO MHOXKECTBA THIIOTE3.

JlokazaTenbcTBOM BBIBOAMMOCTH Ha3bIBAETCS HEIYCTast KOHEUHas! OCIEI0BaTeIbHOCTh
BBIBOJIMMOCTEH, B KOTOPOH KaXk/asi BBIBOJMMOCTb WM SIBJISIETCS] HEOCPEICTBEHHO 0OOCHOBAHHOIA,
WM K€ TTOJIy4eHa M3 TIPEIIECTBYIONINX BEIBOAUMOCTEH 110 OTHOMY M3 MPaBHII:

*  mpasmio gexykunu (I', A |-B) |- T |-A—>B);
*  TpaBWIIO JOKa3aTenbcTBa OT nmpotuBHOro (I, A |-B’\ﬁB) |-(F |-A);
*  mpaBmio cBeaeHus k adbcypay (I, ~A B*—B) |-(F I-ﬂA).

OTH npaBuUiia Ha3bIBAIOTCS MPABIIAMH BTOPOTO PoAa, B oTiauuue ot npaswi Bl - B12.(rxl,
§1.5), koTopBle HA3BIBAIOTCS MPABUJIAMH NMEPBOTro poaa. B npuBeneHHBIX MpaBuiax [ - MHOXeCTBO
rurore3 (hopMyi), BO3MOXKHO Henycroe, A, B - popmysbl.

BbIBOAMMOCTSD, 7151 KOTOPOH €CTh JOKA3aTeNbCTBO, Ha3bIBACTCS 000CHOBAHHOM.

B npuBeneHHOM OnpesieleHnH BBIBOJA OCTAIOCh HEPACKPBITHIM ITOHSATHE TEOPEMBI.
CymiecTByeT HECKOJIBKO PABHO3HAYHBIX OIPEAEIECHHUN NOHTHs TeopeMbl. [IpuBeneM aBa 13 HUX:

Ecmu B ects noruveckoe ciencreue Gopmyn Ay, ..., A, To popmyna (A, ..., Ay)—B)
Ha3bIBAaETCs TEOPEeMOid, a B - 3aK/il0ueHHe TE€OpEMBI.

®opmyna A Ha3bIBaeTCs T€OPEMOid, ECITM U TOJILKO €CIIH CYIIECTBYET 0OOCHOBaHHAs
BBIBOAUMOCTH [ |—A, st kotopo# I mycro.

Hamnpumep, myctb TpeOyercss 000CHOBATh BBIBOJUMOCTh (POpMyJIbI |-(c—>d)—>(ﬂd—>ﬁc), T.C.
YCTaHOBHTB, YTO IIpUBE/IeHHAs popMmyIia siBiisieTcsi TeopeMoid. EcTecTBeHHO, 4TO J0Ka3aTenbCTBO
JOJDKHO ONMPAaThCs HA MOCBUIKU (THIIOTE3HI). IIpaBoMoUeH BOIPOC, KaK ONPENEINTh B IOCTABICHHON
3ajaye TUnoTe3sl. Bo3MOXKHBI 1Ba c11oco0a BBIACICHUS THIIOTE3!

*  eCIH IMIaBHBIH 3HaK (JIOTHUYECKas CBsI3Ka) OPMYIIbI HE SBISIETCSI KOHBIOHKINEH MITH
SKBHUBAJIEHTHOCTBIO, TO MOKHO B3Th B KAUE€CTBE €JMHCTBEHHON I'MMOTE3bI OTPULIAHUE ITON
¢dopmynsl. [list mpuBEAEHHOTO ITpUMepa
~((c=d)—=(~d—0));

*  eCJIM IVIaBHBIM 3HaKOM (pOpMyIIbI SIBIISIETCS UMIUIMKALMS, TO B KAUECTBE THITOTE3bI B3SITh
aHTeleeHT (TIOCBUIKY) 3Tol GopMyIsl (B mpuMepe c—d);

*  eciIM KOHCEKBEHT (CieAcTBIE) GOPMYIIbI HMEET INIaBHBIM 3HAKOM MMIUTUKAIIUIO, TO B
Ka4eCTBE BTOPOM T'MIOTE3HI B3SITh AaHTCEACHT KOHCEKBEHTA U T.1. 113 MoydeHHbIX THIIOTE3
CJIelyeT BBIBECTH KOHCEKBEHT IIOCIIETHET0 KOHCEKBEHTA. Eciii 310 HE ynaercs, To B34Th B
Ka4eCTBE AOMYIIECHNUS (JOMOIHUTENBEHON THITOTE3bl) OTPULIAHHE ITOCTIETHET0 KOHCEKBEHTA 1
BBIBECTH IIPOTHUBOPEUHE.

*  Ecnu rmaBHEIM 3HaKOM (hOPMYJIBI SIBJISIETCS KOHBIOHKIIMS, TO CHavyasa JIOKa3bIBalOTCS B
KavyecTBe TeOpeM WICHbI KOHBbIOHKIMH. Hanpumep, nokaszare popmyiny A”B:

1. A -rteopema;

2. B - Teopema;

3. A"B-wu31wu2mnolIll (cMm. HEXKE).

4. |-A"B TI0 OTIpENIeNIeHUIO BBIBO/Ia Ha OCHOBE 1 — 3.



Jnist mprBeIeHHOTO BhINIE IPUMEpa OyeM UMETh JIBE THIIOTE3bI:

c—du—d.

3aMeTHM cpasy, 4yTo IpaBuiIa (TIEPBOTO pojia), MPUBEACHHBIE B §1.5 mpaBOMEepHBI U 171
JIOTHKH IIPEIUKATOB IIEPBOTO MOPSAKA, TOIBKO HA/I0 UMETh B BUAY, YTO JINTEPHI B 3TUX IIPaBUIIaxX
MIPEACTABISIIOT peAuKaTHbIE popMynbl. Crenuduka e I JJOTUKH MPEANKATOB IIEPBOro MOPAAKa
MIPUBHOCHT JIOTIOJHHUTEIbHBIC IIPaBHJIa, CBI3aHHBIC C KBaHTU(UKaIMel nepeMeHHbIX. He OyaeM BbI-.
MTUCHIBATH 3TH (POPMYJIBI BHOBb, HO OyJIeM NMETh B BUJLY, UTO IPH aHAIN3E IIPETUKATHBIX (POPMYIT
CCBUIKA Ha MpaBmiIo ¢ MeTkoi I1i cooTBeTcTBYeT mpaBmity Bi. 31ech e Mbl BBINUIIEM IIPaBHUIa,
crienuduyecKue s JJOTHKU TPEIUKaTOB MEPBOTO MOPsIKa:

I114. OTpuianue KBaHTOpa CyIIeCTBOBaHMS: ~IXA(X) |-VXﬁA(x)

I115. Y nanenue xBanTopa obIHOCTH: VXA(X) |—A(t), rae A(t) - pe3ynbTaT npaBIIIbHON
[OJICTAHOBKH TepMa t BMECTO X;

I116. BBenenue kBanTopa cyiiectBoBanus: A(t) |—E|xA(x), rae A(t) - pe3yabTaT npaBUIbHON
TOJICTAHOBKH TepMa t BMECTO X;

I117. BBenenue kBantopa odmHOCTH: A(X) |—VyA(y), rae A(y) - pe3yabpTaT IpaBUIIbHON
MTOJICTAHOBKH TIEPEMEHHON y BMECTO X.

[118. Vanenue KkaHTOpa cymecTBoBanus: JyA(y) |—A(x), rae A(x) - pe3yabpTaT IpaBUIIbHOM
TI0JICTAHOBKH ITEpEMEHHOI X BMecTO y B A(Y);

I119. IpaBuno pexykuuu: (I', A |-B) |- T |-A—>B),

I120. oka3arenscTBO OT mpoTUBHOTO: (I', ~A |—B’\ﬂB) |—(F |—A);

[121. Ceenenne k abeypry: (I, ~A }B~—B) HT |-A).

IIpaBuna I11- I118 sBrsiroTcst npaBuiIamMu nepBoro pona, npasuina [119 - [121 - npasuiia
BTOPOT'O poAa.
[IpuBenem nmpumep UCIOJIL30BAHUS MIPABUII LIS J10KA3aTeNIbCTBA BBIBOJUMOCTH. J{is Havasa
3aBEpLINM NPHUBEACHHBIN npuMep. Mtak, 1oka3aTh (BEIBECTH) TEOPEMY
(c—d)—(—d—c).
1. c¢—d -runoresa;
2. —d - rumoresa;
3. —c-m31lu2mnoll7.
Momyunmu MEHOXECTBO hopmyn {c—d, ~d}, U3 KOTOPOTO MOCIEAOBAN BEIBOA —C, T.€.
4. {c—d,—d} fc;
(c—d |—(ﬁd—>ﬁc) u3 4 o I119;
|—(c—>d)—>(ﬂd—>ﬁc) u3 5 mo IT19.

Al

Crenyer cienarh CyIeCTBEHHOE 3aMEJYaHue 10 MoBoxy mpuMeHeHus npasuin I113 - I118. B
MIPSMOM BBIBOZIE HEOOXOAMMO OTCIIEKHUBATH MPABIIBHOCTD ITOJICTAHOBOK ITEPEMEHHBIX, CBA3aHHBIX U
CBOOO/HBIX. DTO B 3HAUYUTEIBHON CTETIEHH YCIOXKHSET JOKA3aTeIbCTBO BEIBOAUMOCTH H, TTIABHOE,
JiesiaeT MpoOIeMaTHYHBIM HCIOIb30BaHUEe Ul MAIIMHHON peain3anui. B To BpeMs Kak onucaHHBIH B
ciiemyronieM naparpade crocod npeodpazoBanus GopMyI K IPHUBEICHHON HOPMAIBHON opMe U
aHaJIM3 MHOXKECTBA ()OPMYJT Ha BEIBOJAUMOCTD C ITOMOIIBIO METO/Ia PE3OJIIOLMH JIUILIEH 3TOTO
HE/IOoCTaTKa, a yOeAUTEIbHBIM IPUMEPOM PEeaIn3yeMOCTH BbIBOJIa HA OCHOBE METO/Ia PE30IIOLNN
ABJACTCA A3BIK JIOTUYCCKOT'O ITPOrpaMMUPOBAHUA HpOHOF.



2.4. MNony4yeHue Ou3BbLHOHKMOS.

[puHIun pe3omrornuu paboTaeT co Cnenu(GUISCKUM MOMHOKECTBOM SI3bIKa ITEPBOTO
TOpsIZIKa, KOTOPBIA Oy/ieM Ha3bIBaTh SI3BIKOM TU3BIOHKTOB. B 3TOM pasmene maguM KOHCTPYKTHBHOE
onpezeNieHue TU3bIOHKTA (T.€. PaKTUIECKH OMUIIEeM, KaK IMOTy4aTh TU3BIOHKTHI).

®opmyna Buaa Qix,...Q.x, (M), Te xaxsie Q;X; ecth mu60 Vx;, mubo Jx;, a M -popmymna,
HE coJieprKallasi KBaHTOPOB, Ha3bIBaeTcs (hopMyJiol B MpeABapeHHol HOpMaabHOii popme.

[Tpu npeobpazoBanuu GOpMYJIbl B IPEABAPEHHYIO HOPMATIbHYIO (HOPMY MOKHO
BOCIOJIb30BATHCS CIEAYIOIMMU OCHOBHBIMU PAaBHOCHIIBHOCTSIMU:

—VxP(x) = Ix—P(x), 2.1
—3xP(x) = Vx—P(x), (2.2)
—Vx—P(x) = dxP(x), (2.3)
—3dx—P(x) = VxP(x), 2.4)
ITycts R - hopmyita, He comeprkaias IEPEeMEHHON X, TOTIa
VxR =R, (2.5)
dxR =R, (2.6)
VxP(x)VR = Vx(P(x)VR), 2.7)
VxP(x)"R = Vx(P(x)"R), (2.8)
IxP(x)vR = Ix(P(x)VR), (2.9)
JxP(x)"R = Ix(P(x)"R). (2.10)
3akonsl (2.7), (2.9) u (2.8), (2.10) MOxkHO 0000ITUTH 3aKOHAMH:
(Qx)P(x)VR = (Qx)(P(x)VR), (2.92)
(Qx)P(x)"R = (Qx)(P(x)"R), (2.10a)
VxP(x)"VxR(x) = Vx(P(x)"R(x)), (2.11)
IxP(x)vAxR(x) = Ix(P(x)VR(x)), (2.12)
VxP(x) = VyP(y), (2.13)
dxP(x) = dyP(y). (2.14)

@opmyns (13) u (14) UMEIOT MECTO TIPU YCIIOBHUH, YTO X M 'y IPUHUMAIOT CBOM 3HAYCHUS U3
OIIHOM M TOM K€ 00JIaCTH.

VxPx)vVxR(x) # Vx(P(x)vR(x)), (2.15)

AxP(x)"AxR(x) 2 Ix(P(x)"R(x)), (2.16)

ITockonpKy Kaxmas CBsi3aHHAs IEpEMEHHAs B POpMyIie MOXKET pacCMaTPHUBATHCS KaK MECTO
JUISl TIOJICTAHOBKH, TO CJIETyeT B 3TUX (hOpMyJIax OJHO U3 BXOXKICHHH X MEpEeMMEHOBaTh, HAIPUMED, Ha
z. [lycTb BEIOpaHa IIepeMeHHas Z, KoTopasi He BcTpevaetcs B P(x), Torna dopmyssl (2.15) u (2.16)
NPUHUMAIOT BUII:

VxP(x)vVxR(x) = VxVz(P(x)vR(z)), (2.17)

IxP(x)"AxR(x) = xTz(P(x)"R(z)), (2.18)

B o0mem ciryuae umeeM Q;x;...Qn X,

(Q)PEIV(Qx)R(x) = (Qix)(Q:2)(P(x)VR(2)), (2.172)

(QUPNQORK) = (QxNQDPX)IREZ),  (2.18)

dxVyP(x, y) 2 dyVxP(x, y), (2.19)

dxVyP(x, y) 2 VydxP(x, y). (2.20)

[anee, Ta yacth GopMy1, KOTOpasi He UIMEET KBAHTOPOB, IPUBOJIUTCS K KOHBIOHKTHBHON
HOpMaJbHOHU (hOpMe C HCTIOIB30BaHIEM alreOpandeckux mpeodpa3zoBaHuil s onepanuii —, (&), v,
—, >,

[IpuBenem anroputm mpeodpa3oBaHus GopMyI B IIPEABAPCHHYI0 HOPMAIEHYIO (hopMy.

lar 1. MckmrogaeM JOTHYECKHUE CBA3KH — H <>, HCIIONB3YS 3aKOHBI

PR = (P->R)N(R—P),
P—R=-PvR.



Iar 2. Mcnionb3yeM 3aKOHBI
=  nBoitHOro otpunanusa: —~(—P) = P;
®  3aKkoHbI e Moprana:
—(PvR) = —P"R,
—(P"R)=—Pv—R;
® IS BHECCHHSI OTPHUIIAHUS BHYTPB (POPMYIIBI HCIIOIB3yeM:
=VxP(x) = dx—P(x),
-IxP(x) = "V-P(x).
Iar 3. IlepenMeHOBaHKE CBSI3aHHBIX TIEPEMEHHBIX.
Ilar 4. Mcione3yem 3akoHH (2.9a), (2.10a), (2.11), (2.12), (2.17a) u (2.18a).
lar 5. Micionb3yeM 3aKOH AUCTPUOYTHBHOCTH, 3aMeHSIS (QOpMYIIBI BUIA
(A”B)vC Ha (AvC)NBVC);
Av(B”*C) Ha (AVB)"(AVC).
U, HakoHell, YTOObI U30aBUTHCS OT KBAHTOPOB, HCIIOJIB3YETCs MPOLIEypa CKOJeMHU3aIiH,
KOTOpasi COCTOUT B CIEAYIOLIeM: KBAHTOPBI POCMATPUBAIOTCS CIeBa HAIIPaBO 0 MEPBOro KBAHTOpA
CyILIECTBOBaHUs o, TIpH 5TOM

*  ecnu B KBaHTOPHOI npucTaBke Q;X;...Q.X, kBanTOp JX; He UMeeT JeBee cebs KBaHTOPOB VX;,
TO Beszie B hopmyiie M nepeMeHHas X; 3aMEHSETCsl Ha HEKOTOPYIO HEONPEIeICHHYIO

KOHCTAaHTY;
*  €CIM B KBAHTOPHOM NPUCTaBKe KBAHTOP IX; CTOMT TpaBee KBaHTOPoB VXj, ..., VXjx (k<n), To
BE€31€ B (I)OpMyJ'Ie M HepeMeHHaﬂ X 3aMCHSICTCS Ha HeKOTOpyIO HeOHpeﬂeﬂeHHy}O
C
Gymxuuro £ (xj1, ..., Xj),

*  TIOCIIe MCKIIOYCHHUS BCEX KBAHTOPOB CYILIECTBOBAHUS KBAHTOPHI OOLTHOCTH MIPOCTO
orOpackiBatoTcs. CUUTaeTCsl, YTO BCE OCTABIIMECS IIEPEMEHHBIE CBSI3aHbI KBAHTOPAMHU
OOIHOCTH, TO3TOMY HX OTOpachIBaHHE HE BIECUET HEOJHO3HAYHOCTEH B HOHMMAaHUU (POPMYIL.

DneMeHTapHbIe TU3BIOHKIUH, TOJTYYCHHBIC B Pe3YJIbTaTe BBIMOJIHCHHUS OMUCAHHBIX BBILIC
NPOLEeYP, Ha3bIBAIOTCS AU3BIOHKTAMM.

Illpumeprot.

1. TIycts 3anano MHOXECTBO X LENBIX Uucen X, YV E X uBBeneM npeaukar P(y, y),
yCTaHaBIIMBAIOIINK OTHOLIeHHE "00bmIe" MeXay AByMs yuciaamu. Toraa Ha 3aJaHHOM MHOXECTBE
ans VX cyliecTByeT y Takoe, 4To y>X, T.€. CIpaBeLlTiBa MCTHHHOCTH Tipemkara P(y, x): Vx3yP(y, x).

B COOTBETCTBUH C IIPUBEIEHHBIM BBILIE AITOPUTMOM CKoJleMu3anuu umeeM: P(fS(x), ). Torna
Ha OCHOBAaHHHU BEACHHOTO B IPHMEPE OMPEIEeNICHHUs IPEIUKaTa CKOJIEMOBCKas (YHKLUS B YACTHOCTH
MOYET UMETh BH: °(x)=x+1.

2. TTony4uTs TU3BIOHKTHI [T GOPMYJIBI

Ax(AyP(x, y)vAzQ(x, z2)—IAVR(x,v)).

W36aBUMCS OT HMILUTMKALUH:

Ax(—~(AyP(x, y)vAzQ(x, z))vAVR(x, v)) = Ix(—~IyP(x, y)~TzQ(x, z)vAVR(x, v) =
Ix(Vy—P(x, y)"Vz-Q(x, zZ)vAVR(X, V))

BbiHeceM KBaHTOPBI B HAYAIO0 (HOPMYIIBL:

dxVy, zAv(—P(x, y)*~Q(x, Z)VR(X, V)).

OTMeTHM, YTO 3TO OIMH U3 MHOXKECTBA JIOITYCTUMBIX BapHAHTOB BEIHECCHUS KBAHTOPOB.
31ech BO3MOYKHO MOJTydeHHe KBaHTOpHOM npuctaBku IxVz, yAv u naxe 3Ix, vVy, z

[MonyueHHY0 Ha MPEABIAYIIEM miare GopMyIy MPUBOIUM K KOHBIOHKTHBHOW HOPMAIIbHOM
bopme:

IxVy, z3v((=P(x, YVR(x, V) * (FQ(x, Z)VR(X, V))).

U, HakoHell, BBINOJHAEM CKOJIEMHU3ALHIO:

(—P(a%, y)vR(a%, 1(y, 2)))(—Q(a%, z)vR(a%, f(y, z))). B pesynbrare nonyuaem japa
JHM3BIOHKTA, KOTOPbIC OOBIYHO 3alUCHIBAIOTCS Yepe3 3aMsATYIO:

(=P(a", YVR(@, (¥, 2))) 1 (-Q(a%, 2)VR(a, £(y, 2))).

2. TTony4uTsh TU3BIOHKTHI U1 HOPMYJTBL:

VxdyP(x, y)*~dyVzR(y, z) = VxIyP(x, y)"VydzR(y, z) =
Vx3dyP(x, y)*"Vvdz—R(v, z) = VxIyVvAz(P(x, y)"~R(v, 2)) = P(x, f;°(x))*~R(v, £, y)).

B pesynbTaTe uMeeM J1Ba AU3BIOHKTA

P(x, fi(x)) n R(v, £(x, ).



2.5. Teopema OpbpaHa.

Ecnu opmyna B si3bIKe IEPBOTO MOPSIKA HEBBIIIOJIHNMA, T.€. HE UMEET HHTEPIIPETALH, TO
HEBBINOJIHIMBIM SIBJISIETCSI U MHOKECTBO AU3BIOHKTOB, IIOJIy4EHHOE U3 3TOH (hopMyIsl (T.€. HET
UHTEPIPETAINH, KOTOPasi YI0BIETBOPsIA Obl OJJHOBPEMEHHO BCEM JTM3BIOHKTAM MHOKECTBA).
CrpaBeuIMBO TaKkke M 00paTHOE YTBEP KACHHE.

[IpakTHyeckn HEpeanbHO pacCMaTPUBATH BCE BO3MOXKHBIE HHTEPIPETAIINN HA BCEX
BO3MOXKHBIX MHOXKECTBaX. TeM He MEHee MOKHO OIPaHUYUTh, HE YMEHbIIasi OOIIHOCTH PacCy>KACHHH,
KaK IepeyeHb paccMaTpUBaeMbIX MHOXKECTB, TaK 1 IIepedeHb BO3MOKHBIX HHTEPIIPETalnii Ha 9THX
MHOXKecTBaX. boee Toro, ocTaro4Ho 3aMKCUpPOBaTh OJJHO TaKoe MHOXecTBO H 1u1st taHHOTO
MHOX€eCTBa AU3BIOHKTOB S (kpaTko H(S)), uTo S HEBBINOIHUMO TOT/Ia ¥ TOJBKO TOTAA, KOTAA S JIOXKHO
IIPY BCEX MHTEPIIPETAIMAX Ha ’TOM MHOKecTBe. Takoe MHOkecTBO H(S) Ha3pIBatoT yHMBepCyMOM
DpOpaHa s S ¥ ONpenessaioT CISAYIOMUM 00pa3om:

1.  MHoOXecTBO BCeX KOHCTAHT U3 S NPUHAIIICKHUT WK, eciau B H(S) Her koHCTaHT,

npuHUMaetcs, uto H(S) mpuHamiexXuT Hekast Mpon3BOJIbHAS KOHCTAHTA a.

2. Ecmu tepmbl npunaiexatr H(S), ro H(S) npunamnexur taoke f(ti, ..., t,), roef
- YHKINOHAIBHBIN CUMBOJI, YITOMSHYTBIH B S.
Ilpumeprol.
Iycte S={P(x), R(X, y), Q(y)}, Torna H(S) ={a}.
IIycts S={P(a), R(x, y), Q(y)}, Torma H(S) ={a}.
Iycte S={P(a), R(x, b), Q(c)}, Torna H(S) ={a,b,c}.
4. Iycts S={P(a), R(f(x), b), Q(o(x, z))},Torna
H(S)={a, b, f(a), f(b), ¢(a, ), ¢(a, b), ..., f(f(a)), ..., f(p(a, b)), ..., o(f(¢(a, 2)), ¢(f(a), @(b, 2))), ...}.

Hanuume xots 061 o1HO# QyHKIMM AenaeT yHuBepcyM DpOpaHa O6CKOHEUHBIM (CUETHBIM).

BHe 3aBHCHMOCTH OT MHTEpIPETANA HUKAKUX TepMOB ISt S, BBIXOISIINX 32 PaMKH
yHUBepcyMa JpOpaHa, ObITh HE MOJKET.

@yH1aMeHTaJIbLHOI (0cHOBHO) KoHKkpeTu3zanueii (ITpuM.: B HekoTOpbIX HcTOUHUKAX [35]
TEpMHH instance B pycCKOM IEpEBOJIE J1aH B 3HAYCHUH pUMEp. bosiee TOUHBIM 10 CMBICITY, Ha Halll
B3IJISI, SIBISIETCSI 3HAUCHHUE KOHKpemu3ayus.) Tu3bloHkTa C Ha3bIBaeTCsl AU3BIOHKT, MOIYYECHHBIH
3aMeIIeHneM repeMeHHbIX B C wieHaMu yHuBepcyMa Jpopana H(S) rakum o6paszom, 4To Bee
BXOXK/ICHUS OTHOM U TOH ke mepeMeHHON B C 3aMEHSETCs Ha OIHH U TOT e TepM. AHAJTOTHIHO
orpezaensercs GyHAaMeHTAIbHbIH IpUMep MpeaAnKaTa.

Bazoii DpOpaHna 11 BceX MHOXKECTB JU3BIOHKTOB S HA3bIBAETCSI MHOXKECTBO BCEX
(yHIaMEeHTaTbHBIX KOHKPETH3aLUH PEIUKATOB U3 S.

Wnrepriperanus [ nazpiBaercss H-mHTepnperanueii (nurepnperanueit Dpopana) Torna u
TOJIBKO TOT/1a, KOTJ[a OHA YIOBJIETBOPSIET CIEAYIOIINM YCIOBHIM:

1. I ortoOpaxaeT Bce KOHCTAHTHI U3 S B ce0sl.
2. Ilycts f ecTh n-MeCTHBINA (HYHKINOHATBHBIN CUMBOM U ti, ..., t, - 3meMenTsl H(S), Torma.

L (t, ..., t) — f(t,, ..., t), T.e. | oTOOpaxkaeT KOPTEK TEPMOB B COOTBETCTBYIOIIEE 3HAUCHIEC

¢ynknun f. H-uHTepnperaryst OTHOCHTCS TOJBKO K TepMaM U HE HAKJIaAbIBACT HUKAKHX

OTpaHWYEHUH Ha MPEANKATHI (ATOMBI).

W N =

Ilyctes A = {A4, ..., Ay, ...} aBiseTcs 6a3oi Dpopana s S. Torna H-untepnperaius MoxeT
OBITH IIpeICTaBIICHa MHOXECTBOM [{m,, ..., m,, ...}, TIe m; ectb A; wim —A;. Ilpu 3ToM, eciii m; ecTh
Aj, To Aj mpunuchIBaeTCs 3HaUeHUE "UCTUHHO", MHa4Ye A;j IPUMHCBHIBAETCS 3HAYEHHE "JT0XKHO".
CymiecTByeT Teopusi, yTBEpKJAf0MIas, YTO MHOXECTBO IN3BIOHKTOB HEBBIITOJHUMO TOTJa U TOJIBKO
TOT/1a, KOT/Ia S JI0XKHO NpH Becex H-mHTEpnpeTarisx.

Takum 06pazom, MBI OrpaHHYMIIN HCXOJHOE MHOXKECTBO YHUBEpCYMOM DpOpaHa, a
MHOKECTBO MHTepIperanuil H-uarepnperamnuei.

Ilpumeprol.

1. MuoxecTBo mu3bloHKTOB S = {R(X), P(g(y)) v Q(y)}, ynuepcym Dpopana H(S) = {a, g(a),
g(g(a)), ...}, Gaza DpGpara A = {R(a), P(a), Q(a), R(g(2)), P(g(a)), Q(g(a)), ...}, mpimep
H-nnrepnperanmii:

L= {R(a), P(a), R(g(a)), P(g(a)), Qg(@)), ...},

L= {~R(a), "P(a), ~Q(a), "R(g(a)), "P(g(a)), ~Q(g(a)), ..},

;= {R{a), ~P(a), Q(a), R(g(a)), "P(g(a)), Q(g(@)), -..}-



2.8 = {QEV-R(), P(x), Q(b)}, H(S) = {b}, A = {Q(b), R(b), P{b)}.

I, = {Q(b), R(b), P(b)},

L= {Q(b), R(b), ~P(b)},

;= {Q(b), “R(b), P(b)},

Is= {~Q(b), “R(b), ~P(b)}.

31eck MHOKECTBO S MCTHHHO Ha [; 1 I3 ¥ JT0’KHO Ha BceX OCTalIbHBIX HHTEPIIPETAIHSAX.

3.8 ={P(X), "P(x)}, H(S) = {a}, A = {P(a)}.

I, = {P(a)},

L= {—P(a)}.

3/1eCh MHOXKECTBO S HEBBITIOJIHUMO, TaK KaK OHO JIOXKHO Kak B I;, Tak u B I,.

3ameTuM, 9TO IpOpPaHOBCKasi HHTepnpeTanus (1 3pOpauoBcKasi MOJeJb) - 3TO
HHTEpIpeTanus (1 COOTBETCTBEHHO MOJIET), y KOTOPOH 00J1acTh HHTEPIPETANH BKITFOUAET
MHOXXECTBO (IIPEANOIaraéMoe HEIyCThIM) KOHKPETHBIX TEPMOB PacCMaTPHBAEMOTO SI3bIKA, IPHIEM
1000My KOHKPETHOMY T€PMY COMOCTABIISIETCS OH caM. DpOpaHOBCKasi MOJIEIb MTOTHOCTHIO
XapaKTepu3yeTcss MHO)KECTBOM KOHKPETHBIX aTOMOB, HICTUHHBIX B paCCMaTpHBAaEMOM MOJIEIIH.
CrenoBarenbHO, 9pOPaHOBCKYIO MOJIENIb MOKHO OTOX/IECTBIISITH C YIIOMSHYTBIM MHOKECTBOM H
CPaBHMBAaTh MOJIEIH MEXTy CO0O0I, OIB3YsSICh TEOPETUKO-MHOKECTBEHHBIM OTHOILIEHUEM BKJIFOUEHUSI.

CemaHTH4YeCKOe epeBO - 3TO IePEBO, B KOTOPOM KaXKIBIH MMyTh OT KOPHSA K JIUCTY
COOTBETCTBYET OTAeIbHON H-unrepnperaruu. [Tycts, Hanpumep, S = {Q(x)VR(y), P(x)}, Toraa
A={Q(a), R(a), P(a)}. CemanTnueckoe aepeBo s faHHOH 0a3bl DpOpaHa mpeacTaBieHo Ha puc.2.1.
Hanpuwmep, B mucte 7 3akaH9MBaeTCs MyTh, COOTBETCTBYIomui H-uaTepnperanuu I, = {—P(a), ~Q(a),
R(a)}. KcraTtn, nannast nHTEpIIpeTanius HE YIOBIETBOPSET S. Tak Kak aToM —P(a) He yIOBIeTBOpSIET
COCTOSIILIEMY W3 OJJHOTO IpeIuKaTa TU3bIOHKTY P(X).

BepuimHel, B KOTOPBIX BIEpBBIE ObLIa YCTaHOBJIEHA HEYIOBIETBOPUTEIEHOCTD
HHTEpIIPETalnuy, Ha3bIBAIOTCS HeOIAronpusITHHIMI. CEMaHTHUECKOE JIEPEBO, ONUPAIOIIEECs TOJIBKO
Ha HeOJaronpusTHhIE BEPIIMHBI, HA3bIBACTCS 3aMKHYThIM. BepiinHa 3aMKHYTOTO JiepeBa,
coe/IMHEeHHast pedpaMu TOJIBKO C HEOIAaronpHUsITHHIME BEPIIMHAMH, HA3bIBACTCSI BEPUIMHOW BHIBO/IA.

- ROVEICHD

Puc. 2.1. Cemanmuuecxoe depeso
Ipumepni.
1. ITyets S = {P(x), Q(a)vR(y), "P(x)v—Q(x), P(x)v—R(a)}, rorna H(S) = {a},
A = {P(a), Q(a), R(a)}.
PaccmoTprM Bce BO3MOKHBIE HHTEpIIpETaIyd 1, ..., Is, MOXHO yOeTuThCs, 9TO HU OHA HE
ynoBierBopsiercs (puc. 2.2).

.
V-

Puc. 2.2. 3amxnymoe depego Puc. 2.3. 3amxnymoe depego

2. Tlyers S = {R(x), "Rx)VQ(f(x)), ~Q(f(x)), Torna A = {R(a), Q(f(a)), Q(a), R(f(a)),
Q(f(f(a))), R(f(f(a))), ...}. B BepmuHe 3 HEBHIOIHUM TU3BIOHKT R(X), @ B BepIIuHE 5 TUIBIOHKT
“R(x)vQ(f(x)), B Bepmmie 4 — nu3bioHKT ~Q(f(X)) (puc. 2.3.).



Teopema Jpoépana. Mnoowcecmseo Ou3vioHkmog S HeebINOIHUMO MO20a U MOTLKO Mo20d,
K020a 11060MY NOTHOMY CEMAHMUYECKOMY 0epegy i S cOomseemcmeayem KoHeyHoe 3aMKHYmoe
oepeso.

Joxazamenvcmeo. JlonycTiM, 4TO HEBBIIIOJIHUMO, TOT/Ia MHOXECTBO aTOMOB, TIPUITMCAHHBIX
pedpaM COOTBETCTBYIOIIEH BETBH, OIpOBepraeT GpyHaaMeHTanbHbI qu3bloHKT C 3 S. Tak kak ro00i
(byHIaMeHTaIbHBII NpHMep TU3bIOHKTa KOHEYEH, TO HAa BETBU KOHEUHOH UIMHBI CYIIECTBYET
HeOnaronpusiTHas BepiinHa. [IocKonbKy Kax/1ast BETBb HMEET HEOIaronpusaTHYIO BEPIIMHY, TO JUIS S
CYLIECTBYET 3aMKHYTOE epeBo. Ho n3 ka0l BepILMHBI BRIXOAUT KOHEYHOE YUCIIO pedep,
CIIeJOBAaTENbHO, 3AMKHYTOE €PEBO KOHEUHO.

Haobopor, eciu [uist KaKI0r0 CEMaHTHYECKOTO JIepeBa ISl S CYIIECTBYeT KOHEUHOe
3aMKHYTOE JIEpEeBO, TO KaXK/[asi €ro BETBb COACPKHUT HEOIAronpusATHYIO BEPIINHY, T.€. KaKaas
uHTEpnpeTanus onposepraer S. Ciie10BaTeIbHO S HEBBIIIOIHUMO.

B mmureparype gamie Bctpedaercs Apyras GOpMyIHpPOBKa ITOH TEOPEMBI, KOTOPYIO IPHUBEIEM
6e3 IoKa3aTeNnbCTBA.

Teopema dpopana (emopoii sapuanm). MHodCeCMBO OU3LIOHKINOE HEBLINOTHUMO M020A U
MOABLKO M020a, K020a cyujecmeyem KOHeuHoe HegblNOIHUMOe MHOd4cecmeo S’ pyHOaMeHmanbHbIX
KOHKpemu3sayuell OU3bloHKmMog S.

BaxxHocTh TeopeMbl DpOpaHa COCTOUT B TOM, 4TO OHA FAPaHTHPYET J0Ka3aTelbCTBO
HEMPOTHBOPEYMBOCTH 32 KOHEYHOE YMCIIO aroB. 11 Ha060poT, cyliecTBytollee MPOTHBOPEYHE MOXKET
OBITh BCETa JOCTUTHYTO 32 KOHEYHOE YMCIIO [I1aroB, KaKOBHI ObI HU ObUIN 3HAYCHUS] HCTHHHOCTH,
naBaeMble (QYHKIHSAM, IPUCYTCTBYIOIINM B THUIIOTE3aX U 3aKITIOYCHHSX.



2.5.1. NMpumeHeHue Teopembl ApbpaHa. Meton eBuca m
NMaTHema.

Meron [leBuca-IlaTHema ocHOBaH Ha BTOPOM BapuaHTe TeopeMbl DpOpaHna. J{ist perneHus
BOIIPOCA O HEBBITOJHAMOCTH KOHEYHOH KOHBIOHKTHBHOI HOpManbHOU GopMel S = G1"G"... G,
HEO0X0IMMO IPUMEHHTH TIPOLIEAYPY, COCTOSIIYIO U3 ONMCAHHBIX HIDKE MpaBmil. Ha kax oM mrare
KOHBIOHKIIHA S TIpe00pa3yeTcs B HOBYIO KOHBIOHKIHIO S' TaKyt0, 9TO S HEBBITOIHIMA, €CIIH U TOJIBKO
ecnu HeBbIMoHAMA S'. M moposkgaetcst mapa KOHBIOHKIHHA S' ¥ S" TaKuX, 9TO KOHBIOHKIUS S
HEBBIMOJIHUMA, SCITH U TOJBKO €CITU HEBBIMOIHUMBI 00¢ KoubroHKIMH S' 1 S". [Iponeaypa qomkHa
3aBepIIATHCS 32 KOHEYHOE YMCIIO MIAroB, TaK KaK YHCIIO Pa3IMYHBIX JIUTEPATIOB, BXOIAIIUX B S, HA
Ka)KJIOM I1are COKpamaeTcs.

MeTo COCTaBMSIOT CEAYIOIINE TTPaBHIIa;

1. Ilpasuno oononumepHsix OU3BLIOHKMOS.

a) Ecmm B S mMeercs mapa oTHOIUTEPHBIX OCHOBHBIX Au3bIoHKTa Gj=1Gj;= "1, T0 S
HEBBINOJHUMA.

b) Ecmu S comepxxut omHOMUTEpHBIH TU3BIOHKT G;= 1, TO S' momryuaercs ynanenuem | u3 S
BCEX JIM3BIOHKTOB, cojlepkaiinx (Bitovaromux Gj) U 3aTeM yJaleHueM Beex
BXOXJICHUH —] U3 OCTAaBIIMXCSI OCHOBHBIX MU3BIOHKTOB. Ecin S' mycto, To S BBITOTHIMA.

2. Ilpasuno uucmoix aumep.

Jlutepa | B OCHOBHOM JM3BIOHKTE U3 S HA3BIBACTCS YUCTOM, eciii | He BCTpeyaeTcsl HU B

OTHOM OCHOBHOM IU3BIOHKTE. Eciu nurepa | uncTas, To yoansioTcs: BCe OCHOBHBIE

TMU3BIOHKTHI, cogepxamue 1. OcTtaBiiascs 4acTh S' HEBBITIOJHUMA, €CJIH HEBBITTOJIHAMA S.

Ecnu He ocTaeTcst AU3BIOHKTOB, TO S BBHINOJIHAMA.

3. Ilpasuno pacwennenus.

Ecnu S MOKHO TIpe/ICTaBUTh B BUE

(A VDN AARDNB v ABWVD)R, e A;, Bi u R cBoboana ot 1 1 1, TO moxydnm

KOHBIOHKIMH S'= AN MAL"R 1 S" = B/ ...”B,"R. S HeBBITOJIHNMA, €CIU U TOILKO €CIIU

(S'vS") HeBbImONMHUMA, T.€. S' U S" HEBBIMOJIHUMBI.

4. Ilpasuno masmonoz2uu.
V 1ansoTcs Bce TaBTOJIOTHYHBIC OCHOBHBIC AU3BIOHKTHI U3 S. OcraBinascs 4acth S'
HEBBINOJHUMA TOI'Ia U TOJIEKO TOT/A, KOTJa HEBEIIOIHUMA S.

Ipumep. Ilycts S = [Pi(a)vP(b)] * [P1(a)v—P;(a)] * [~Pi(a)vPs(a)] * [Pi(a)v—P,(b)] *
[P3(a)v=Py(b)] * [P3(a)vP2(b)]
C OMOIIBIO TOCTPOEHHOTO JepeBa MOKHO IPOCIIEANUTh JOKA3ATENbCTBO HEBBITOJIHUMOCTH S.

s
NMpuswro
| LRSI

no Pial

Butbi-Piiani Pilaiv-PA il ~PAGPAB)  Pribis{Polays ~Pob= (Pilikv Ph)

Mpamuio 1B [lpasiio 16
OO TEPH ALK A —
JOUBIRSCIOS 1O DEYSOBKTON 110

FKo) Pra)
—PyanfMia) P PAE)
Gopmy1a ResLIMoANIM 10 |a DOpMy TA HERBBO/UTING 10 12

CnenoBaTeilbHO, S HEBBIIOJIHUMA.



Ipumep.

Iycte S = [P2(b)]"P2(b)*[~Pi(a)v—P2(b)v—Ps(a)].

IIpumenuB npaBuito 1mo —Py(b), moxydanm

[Pi(a)v—Ps(a)].

[oBTopuB npaBmito 1b mo Py(a), moxydanm

ﬁP3(a).

Haxkownern, mpumeHeHue emie pa3 mpaeuia 1b o Ps(a), mpuBoauT K yoaneHHIo Bcex
IU3BIOHKTOB U3 S. ClleIoBaTEIbHO, S BEIIOJIHUMO.



2.6. MemoOd pe3onroyuu 01151 J1I02UKU NpeduKkamoe rnepeozo
nopsioka.

ITo cymectBy MeTo 1 (IPUHIKIT) pe3osttonuu ObL1 000cHOBaH JK.Ipopanom B 1930r. [leproiM
peamm3oBan Ha OBM unen Dpbpana [[x.Poburcon B 1963r.

MerTo/ pe30IOLHH - OIMH U3 METOAOB JOKa3aTeIbCTBa OT IPOTHBHOro. OCHOBHAS Uest
METO/1a 3aKJII0YACTCS B ITOIBITKE BEIBECTH U3 MHOXECTBA JU3BIOHKTOB S MYCTOW AU3BIOHKT, JUIS
KOTOPOTO HET HHTEPIIPETalnii 1 KOTOPHIH TEM CaMbIM rapaHTHPYET HEBBITOJIHUIMOCTh MHOXKECTBA
JU3BIOHKTOB. [Ipoliecc BbIBOJIa ITyCTOTO TM3BIOHKTa MOXKET OBITh MIPEICTABIICH MPOLECCOM CBEICHUS
YHCila BEPIIUH 3aMKHYTOT'O JIepeBa K €JMHCTBEHHO!N HEOIaronpusTHON BEpIIMHE.

Jlig wintrocTpanny uien BepHeMcs, HallpuMep, K 3aMKHYTOMY JIepeBy Ha puc. 2.3. 3aech
BEpIIMHA BbIBOJA 2 HE SIBJICTCS HeOmaronpusTHoi. OHAKO, €CITU MPOAHATM3UPOBATh BEPIIUHBI 4 U 5,
B KOTOPBIX HEBBIIOTHUMBI T3BIOHKTH —Q(f(X)) 1 ~R(x)vQ(f(X)), COOTBETCTBEHHO, TO MOKHO CIENaTh
BBIBO/I, YTO OJTHOBPEMEHHAsI BBIITOJHUMOCTD 3TUX ABYX JAU3BIOHKTOB BO3MOKHA TOJIBKO B CIIydae, €ClIU
BBINOJIHEH (MCTUHEH B JAaHHON MOJICNIN) HOBBIN TN3bIOHKT. Ho pu n00aBneHny B MHOXECTBO S
JU3bI0HKTa ~R(X) BepiinHa 2 CTaHOBUTCS HEOJIAronpusaTHOH. PaccmarpuBast Teriepb
HeOJaronpusTHeIE BEPIIMHBI 2 U 3, B KOTOPBIX HEBBIITOIHUMBI AU3BIOHKTEL “R(X) 1 R(x)
COOTBETCTBEHHO, MOJKHO, PacCyX/asi aHaJIOTU4HO, CJIeIaTh BHIBO, YTO YAOBJIETBOPUTH OJTHOBPEMEHHO
9TUM BEPITUHAM MOXET TOJBKO MyCTON JU3BIOHKT. J[J1s1 3TOTO MyCTOr0 MU3BIOHKTA HEOIaronpusTHON
BEPIINHOII SIBNIseTCA BeplInHa 1.

I'padmaecku mporecc BEIBOJA MOXKHO TIPEACTaBUTEH (prc.2.4) B BUE Oepesa 8b1600d, B
KOTOPOM JIHCThSI COOTBETCTBYIOT HCXOJHOMY MHOXKECTBY JM3BIOHKTOB S, a MPOYHE BEPIIUHbI
COOTBETCTBYIOT BBIBOANMBIM JU3BIOHKTAM (pe30b8eHman).

Jpyrumu cnoBamu, ecit B an3bioHKTax C; 1 C, ecth aroMsl P 1 —P coOTBETCTBEHHO, TO OHH
BBIYEPKHBAIOTCSI, @ OCTATKU JIM3BIOHKTOB OOBEANHSIOTCS M TIOJTydaeTcst pe3osibBeHTa. O6partum
BHUMaHHE Ha TO, YTO IIPHU IEPEX0/ie OT CEMAHTUYECKUX JIEPEBBEB K AEPEBBSIM BBIBO/IA MBI IIEPEXOJUM
OT paCCMOTPECHUA (byH)IaMeHTaJ'H)HI)IX peanmaul/lﬁ JU3BIOHKTOB K INU3BIOHKTAM, Y KOTOPBIX TEPMbI
MOT'YT COZIEpKaTh IIEpEeMEHHbIE, T.€. K HanboJjee o0LeMy clrydaro.

nay

Puc. 2.4. /lepeso 6vi600a
WHTepec mpeacTaBiIseT CBOMCTBO 3aBEPIIN MOCTH METOAA PE3OIONHN: KOHEYHOE MHOKECTBO
S HEBBITIOJTHUMO TOT/Ia ¥ TOJBKO TOT/A, KOT/Ia ITyCTON AU3BIOHKT MOXKET OBITh BHIBEJICH U3 S C
moMoIkko pesoronuid. 13 memmer 1 (§1.6) cnemyer 70CcTaToO9HOCTH 3TOTO yeinoBus. Heobxoaumocts
YCIIOBUSL OTpa)kaeTcs B CIACAYIOIICH JieMMe.

Jlemma 2. Eciu mHodcecmeo Ou3blOHKMO8 S HeGbINOIHUMO U COOEPIHCUM PE3OTbEEHMbI CEOUX
9NEeMEHMO8, MO OHO 00A3AMENbHO COOePIHCUN NYCMOU OU3BIOHKI.

WHbIMH CIIOBaMH, €CITM MHOXKECTBO S HE IYCTO U HE COJIEPIKUT HU OJIHOM Mapbl AU3bIOHKTOB,
JIOIYCKAOIIUX PE30JIbBEHTY, TO OHO BBIMIOJIHIMO.

[Ipu paccMOTpEeHNN CEMAaHTHYCCKUX JIEPEBHEB MBI MOJIH30BAJIHCH TEM, UTO ITapa MPEANKATOB
—R(x) u R(x) nporuBopeunsa. [TepemMeHHast X MOXKET ObITh 3aMEHEHA HA KOHCTAHTY a M POTUBOPEUUE
BbICKa3bIBaHMil ~R(a) u R(a) cTaHOBUTCS 0YeBUIHBIM. Bompoc, SBISIOTCS M MPOTHBOPCYUBBIMH,
ckakeM, npenukatsl —“P(x, f(x)) u P(b, y) 6onee cioxen. Ha Takoil Bopoc qaer oTBeT nporenypa
VHUQUKAYUU.



IoncranoBkoii OyneM Ha3pIBaTh KOHEYHOE MHOKECTBO Hap

T :{tl | Vi, tz | Vo, vuiy tn ‘ Vn},

TJIe Vi - MHAWBUIHBIE [IEPEMEHHBIE, BCE V; Pa3JIMUHbl, t; - TEPMBbI, OTIMYHBIC OT V; ( t; 3aMEHseT
MIEPEMEHHYIO V;).

Jlutrepan L'=Lz, noxydeHHsIit 3aMeHO# B uTepaie L mepeMeHHBIX Vi Ha TepMHI t;, L'
Ha30BETCsl KOHKpeTH3anuei L.

Hanpuwmep, nycts = {a | x, f(z) | y, b | z}, To P(x, y, z)n = P(a, f(2), b).

O003HaYNM T3 = TM,0M; KOMNO3UYUIO NOOCMAHOBOK, PE3YIbTAT IPUMEHEHHS KOTOPOH
COBIAJIACT C PE3YJIbTATOM ITOCIIE0BATENEHO NPUMEHEHHBIX IOJCTAHOBOK T, M T

OmnpenenuM  IMOJICTaHOBKY T3 = M0 ; 4Yepe3 II0JCTaHOBKU
T 1:{t1 | X1, t ‘ X2y veey Ty | Xn} %1% :{Sl | Y1, S2 | Y2, ..ty Sm | ym}

HerpynHo 3aMeTHTh, YTO 73 MOYKHO MOJIYYHUTh U3 MHOXKECTBA
{ti o] X1, t2 M| X2, oy ta T2 X3 S1 | Y15 82| Y25 «-v5 S | Y}

HCKJIIOYMB TapHl t; | Xi, Y KOTOPBIX tj T = X;, ¥ TAKHE TAPHI S; | ¥i, Y KOTOPBIX yl.€|x1 Yoo xn}

Hanpuwmep, mycts n1={z | X, W | y, f{(X) | z} um, ={a | X, f(y) | z, y | w}. B 3Tux 0603Ha4CHUIX
AMeeM X=X, Xo=Y, X3=Z, Y1=X, V>=Z, y>=W. Torna {t| m,| X1, t, | X, t3 72| X3, S1 | V1, S2 | V2, S3 | y3} =
{fy)Ixyly, f(d)|z; a|x, f(y) | z, y | w}. [Tockosbky t;m=X,, y1=X1, Y2=X3, HCKJIIOYaeM Mapel y | y,
a|x, f(y) | z, monyunm m; = mom; = {f(y) | x, f(a) | z, y | w}.

[ToacraHoBKY T Ha3bIBalOT YHU(pHKaTOpoM MHOkecTBa {L;}, (i=1..n), eciu BBINIOIHEHNE T
MPUBOJIUT K PABCHCTBY IEMEHTOB MHOkecTBa Lin=L,n=...=Lin=...=L,xt (i=1..n). MHOX)ecTBO {L;},
(i=1..n) ynuduuupyemo, eciy A HETO CylIecTByeT YHUHKaTop. Korma onuH U3 TepMOB eCTh
nepeMeHHasi UM COACPIKHUT TIEPEMEHHYI0, HO HE CBOJIUTCS K HE, TO yHU(HKALUS HEBO3MOXKHA.

Ilycte mansr murepansl Li=P(a, x, f(g(y))), L.=P(z, f(z), f(u)) n moxcranoska n={a | z, f(a) | x,
g(y) | u}. Ins moACTaHOBKY T BHIIIOTHAETCS PABEHCTBO

P(a, x, flg(y))n=P(z, f(z), P(u))n=P(a, f(a), f(g(y))).

CrenoBarensHo, - yaudukaTop MaoxkectBa {Li, L,}.

Hanpumep, napa aussronknuii P(a, x)vP(b, y) u P(a, f(x))vP(x, f(b)) Heyrubummpyemo.

T'oBopsr, uto yHUHKATOP T sIBIsieTCs Oosiee 00UIMM, YeM YHH(UKATOP G, €CIIH CYIIECTBYET
Takast OJICTaHOBKA T, YTO G=TOT .

Yuudukarop © Ha3bBaeTCs HanboJiee 0ouM yHudukaropom (HOY) toraa u Tobko
TOT1a, KOT/a TSt KaXKJJ0ro YHU(HKATOpa G CYLIECTBYET MOJCTaHOBKA T TakKasl, YTO G=TOT.

Ecmu mt - HOY minst nu3ploHKTHBHOM hopMyisl A VA,v...VA,, To aToMapHas ¢popmyna B=
A m=A,n=..=A,n Ha3pIBaeTCs GaKkTOpPOM i A VA,v...VA,.



2.6.1. Anroput™m yHUpnkauumn.

Jns naxoxnenus HOY ucnonesyercst areopumm ynuguxayuu, KOTOPhIA 32 KOHEYHOE YHCIIO
mraroB omnpenenser HOY, ecnu oH cymmecTByerT.

JBa Beipaxxenus P(x) u P(a) He ToxaecTBeHHBI. OHH pa3In4aloTcs apryMEeHTaMH. JTO
pas3iuaue Ha30BEM paccoriacoBaHueM M 0003HaunM {X, a}. JlaauM ciemyromiee onpeencHue:
MHOKeCTBOM PaCCOTJIACOBANMIA TU3BIOHKTUBHOM aTomapHoi Gopmynst P(v,, ..., vy )WVP(v|?, ...,
Va)v..vPvi™, ..., vi™) nmm xopoue - A ;vA,v...vAy ecTh MEOXKeCTBO {t(1), t?, ..., t™N}, KoTOpOE
MOJTYYaeTcsl CIECIYIOINM 00pa3oM.

[TpocmarpuBatoTcst Bce aToMapHbIie OPMYIIbI A; CI€Ba U BISBISAETCS NepBast MO3UIHS, Ha
KOTOPO#1 He JIJIs BceX A; CTOUT OJIUH U TOT ke cuMBOJI. Torma s kaxmoro i (1<i<N)
paccornacoBanue T, ecTh paznuyaroIyecs MOABBIPAXKEHHS U3 BceX Ah HauMHAS C 3TOH MO3HINM.
Hanpumep, [uist A3 BIOHKIUAH

P(x, g(f(y. 2), x), y)VP(X, g(a, b), b)vP(x, g(g(h(x). a), y), h(x)) Haxoaum, mpocMaTpuBas ciieBa
HENOYKY CHMBOIIOB, CEIbMYIO MO3HIINIO, C KOTOPOM CHMBOIIBI Pa3IHYaroTcs (IOMIEPKHYTO) U t& =
{f(y, 2), a, g(h(x), a)}. 3ameTHM, 4TO MHO>KECTBO PacCOIIACOBaHUI MOXKET CoJepkaTb MeHee N
3JIEMEHTOB, TaK Kak He Bee t) JIOJKHBI OBITh OTIMYAIONIMMHUCS.

Jlanee HaxoAUTCS M BBITOJHACTCS OACTaHOBKA T 1=(t | X), €CJIM MHOXECTBO PacCOrJIaCOBaHUMN
COZIEPKHUT IIEPEMEHHYIO X U TEPM t, KOTOPBII HE COJCPIKUT X. B MPOTHBHOM cilyuae paccMaTpuBaeMoe
MHO>KECTBO JIUTEP HE YHU(DUIMPYEMO. AHATOTUYHO HAXOAUTCS U BBIIIOIHACTCS CICLyOIas
MOJICTAHOBKA: T, @ PE3YJIbTHPYIOILAs TOJICTAHOBKA paBHA KOMIIO3UIIMH MOJICTAHOBOK, HAWJICHHBIX Ha
KaXJIOM IIare padoThl ATOPUTMA.

OcHOBHas 4acTh METO/IA PE30TIONNH 3aKIIFOYACTCSI B UCIIOIb30BAaHUHU aJITOPUTMa
yYHU(HUKALUH, KOTOPBII HAXOIUT Hanbosee oOwii yHudukaTop T 11 yHUUIUpYyeMon
JTU3BIOHKTUBHON ()OPMYIBI M COOOIICHUH O 3aBEpIICHHH, eciii popMyna He yHHHIIpyema.
[TociienoBaTenbHOCTD IIArOB AIrOpUTMa YHUGUKanuy cieaytomas. [Tycts 3a1aHa AU3bIOHKTHBHAS
(dbopmyna A WM 331aHO MHOYKECTBO AN3BIOHKTOB, TIO/IIEKAIINX YHUPHUKALIUH, T.€. OITY4CHUS
(axropa 1 hopmynsl A.

Iar 1. Ax= A, k=0, moxcTaHOBKa 0x = 0.

Ilar 2. Ecin A - ¢akTop (€IMHUYHBIA AU3BIOHKT), TO 0k - HOY u mpouemypa 3aBepimaercs.
Wuade popmMupyeM MHOKECTBO paccoriiacoBanmit Dy mms Ax.

ITar 3. Ecnu cymiecTBYIOT Takue Vi U tx B Dk, YTO Vk - HHIMBUIHAS IepeMEHHasi, He
BXOAAIIAs B tk, TO IepelTH K mary 4. B mpoTnBHOM ciydae - Gpopmyna (MHOXKECTBO) A HE
yHUDUITUpYEeMa, TIPOLIeAypa 3aBEPIIACTCS.

Hlar 4. ok = ok {tc | vk} ¥ Ax1= Ax{tk | vk}, k=k+1. Ilepeiitn k mary 2.

Ilpumep. Hatitn HOY st MHOXKeCTBa

L= {P(a, x, f(g(y))), P(z, f(2), fw)}.

Ha mepBoM 1mare mnmeeM MHOXECTBO paccoriacoBanuii D= {a, z} u moacTaHoBKy
o= (a|z).

B pesynbraTe BHITOIHEHHS NOACTAHOBKH MOITy4aeM MHOKECTBO JINTEP

Li=Lau = {P(a, x, f(g(y))), P(a, f(a), f(u))}.

Ha Bropom miare umeem D, = {x, f(a)}, oo = {f(a) | x} u
Lo= Lo = {P(a, f(a), f(g(y))), P(a, f(a), f(w))}.

Ha tpersem m mocmemnem mrare mmeeM D;= {g(y), u}, as;= {g(y)|u}

L; =L,os = {P(a, f(a), f(g(y)))}-

B pesynprate mHatinem HOY MHOXecTBa

T = 000000, = {a | z, f(a) | X, g(y) | u}.

IIpumep. Haiitu HOY n1s u3broHKII

P(f(a), g(x))vP(y, y) nnu kopode - A;vA,.

Haunewm c ap= {} - mycras nmoxcraHoBka. MHOXECTBO paccoriiacoBanuii 1iisi A=A;vA, ecTb
Do= {f(a), y}. U3 3TOTO CNienyeT vo=y, to= f(a). Dopmupyem noacranoeky o, = {f(a) | y}.

Iocne moaCcTaHOBKY AN3BIOHKLIUS TPUHIMAET BUL!

A(X] = Al(llVAz(ll = P(f(a), g(X))VP(f(a), f(a))

PaccormacoBanue mis Aa, ects Dy = {g(x), f(a)}.

B D, Her aniemenTa, KOTOPBIH MOT OBI OBITH IepeMeHHOH. [103TOMy anroput™ yHUDHUKAITAHA
3aBepLIAeTCS; IeNaeM 3aKITIOUCHUE -MCXOAHBIN TU3BIOHKT A HEe YHUQUIpYeM.



YHuupuKanys UCHONb3YeTCsl JUIs peIlieHNs IBYX 3a1ad :

1. YHupuuupyer ogHOMMEHHBIE IPEJUKATHI U3 Pa3HBIX JU3BIOHKTOB, OTIMYAIOIINECS HATMYHEM
OTpUIIAHUA. B PE3yIbTAaTC CTAHOBUTCA BO3MOKHBIM ITOJTYYCHUC PE30JIbBCHTEI.

2. YHuuUIUpyeT 0JHOUMECHHBIC IPEAUKATHI U3 OJHOTO AU3bIOHKTA, MMEIOIINE OJMHAKOBBIN
3HaK. B pe3yiprare cTaHOBUTCS BO3MOXHBIM MONyYEHHE YaCTHOTO CITy4ast I IAHHOTO
IU3BIOHKTA ((pakTopa). @aKTOPHI - 3TO PE30JIBBEHTHI, OIYIEHHBIE Ha Oa3e OHOTO
JM3BIOHKTA.

Tak, u3 qu3btoHKTa R(X, y)VR(a, f(X))VR(X, X) MOKHO MOJIy4UTh (GaKTOPHI

R(a, f(a))vR(a, a) R(x, x)VR(a, f(x)).

[IpuBenem crneayromye BaXHbIE IS TATBHEHIIEr0 MOHUMaHHS PaBHI PE30TIOLHH
olpeeNeH .

Onpeoenenue 1. Ecnu ne nnm 60ee muTep (¢ OMMHAKOBEI 3HAKOM) IU3BIOHKTAa A HMEIOT
Hanbonee ooumit yangpukarop HOV 6, To Ac HasbiBaeTcs ckJelikoii A. Ecnu Ac - equHUYHBIN
IU3BIOHKT, TO CKJIEHKa HAa3bIBACTCSl eIMHMYHOM.

Ipumep. ITycts A = P(X)vP(f(y))v—Q(x). Torna noguepknytsie nurepsl umetor HOY
o = {f(y) | x}. CnenoBarensro, Ac = P(f(y))v—Q(f(y)) - ckietika A.

Onpeodenenue 2. Ilyctb A, 11 A, - TBa TN3BIOHKTA (TTOCBUIKH ), KOTOPBIE HE HMEIOT OOIINX
nepemeHHbIX. [1ycts C, u C, aBe murepsl u3 A; u A, cootBerctBeHHO. Ecin C; u C; mmetor HOY o, To
T3bI0HKT (A0-C;6)v(A,0-C,0) Ha3piBaeTcsi OMHApHOW pe30abBeHTOH A 1 As. JIntepst Cy u C; -
OTpe3aeMble JINTEPHI.

Ipumep.

A;=P(x)vQ(x), A,=—"P(a)vR(x).

Tak kak X BXoIuT B A; U A,, TO 3aMeHUM X B A, U mycth A, = —P(a)vR(y). Beibepem C; = P(x)
u C,=—P(a). HOY mns stux murep ectsb 6 = {a | x}. CegoBaTensHO,
(A16-C10)V(A20-C20) = ({P(a), Q(a)}-{P(a)}v{~P(a), R(Y)}-{~P(a)}) = {Q(a)VR(y)} = Q(a)VR(y).

Juswronkt Q(a)vR(y) ~ OunapHas pe3osbBenTa, a P(x) u —P(a) - oOpe3zaemble uTephl.



2.6.2. NpaBuno pesonouun.

Merton PE30JIIOIUHN JJIs1 JOKA3aTCIIbCTBA BBIBOAUMOCTH TCOPEMBI N3 MHOKECTBA S

JIU3BIOHKTOB OCHOBAH Ha MPUMEHEHHUH (BO3MOKHO HEOJHOKPATHOM) IIPAaBUIIA PE30JTFOILIH, COCTOSIIETO
U3 TIOCNIEZI0BAaTENbHBIX JICHCTBUH, TPUBEICHHBIX HIDKE. DTO MIPABUIIO, IIPEICTABIIAIONIEE COCPKAHNE
METOJIa PE3OJIOIHH, SBIICTCS OTPaKEHUEM JIEMMBI, COPMYITHPOBAaHHOH B Hadase pa3zaena. [1o
CYLIECTBY MPABUJIO PE3OIOLUIN ECTh IIOCIE0BATEIBLHOCTD HIAr0B JIOTHYECKOTO BBIBOJA,
MOPOKAAIOLIETO PE3OIbBEHTHI JJI1 MHOXKECTBA

JU3BIOHKTOB.

Jlyuiiel nunrocTpanueil NpUMEHEHMS 3TOr0 PaBUIla SBJISIOTCS IPUMEPHI, B KOTOPBIX

nopoGHO paccMaTpUBACTCS TOCIIEI0BATENFHOCTh ICHCTBHIA.

CchopmynrpyeM OCHOBHBIE ITOJIOKCHHS:

Mogaens uccneayeMoro "Mupa" mpeacTaBiIsieTcss MHOXKECTBOM aKCHOM, KOTOPBIE
IpeoOpa3yoTCst B MHOKECTBO AU3BIOHKTOB S.

i mokazaTensCTBa CIpaBeATMBOCTH TeopeMbl (B) B maH HOM "Mupe" HEOOXOIUMO B3ATH €€
OTpHUIlaHuE U, IpeoOpa3oBaB B popMy MU3BIOHKTA (MM JU3BIOHKTOB), 100aBUTh K
MHOXecTBY S. Eciu Teopema BepHa (BBIBOJIMIMA), TO HOBOE MHOXKECTBO TU3BIOHKTOB (BMECTE
C OTPHUIIAHUEM TEOPEMBI) TOJHKHO OBITH IPOTHBOPCUUBO.

Jloka3aTenbCTBO MPOTHBOPEUNUBOCTH CBOUTCSA K JI0Ka3aTeNLCTBY TOTO, YTO U3 IAHHOTO
MHOKECTBa TU3BbIOHKTOB MOXKET OBITh BBIBECH ITyCTOM ITU3BIOHKT.

YHCTO TEXHUYECKH METOA PE3OJIIOIIUN COCTOUT U3 yHI/Iq)I/IKaHI/Iﬁ 1 IMOJIYYCHUA MHOKECTBA
PE30JIBbBEHT A0 TeX T0p, TOKa He OyeT MoTydeHa MycTast pe30IbBEHTA.

st yMeHbIIeHNS YHcIa PE30JIbBEHT (a, CIIE0BATENBHO, IS MOBBIMIECHNUS () (HEKTUBHOCTH
BBIBO/Ia) OYCHb BayKHA CTPATETHs BBIBO/IA, T.€. OIPEIEICHHE TOTO, B KAKOH
TIOCIIEI0BATEILHOCTH BBIONPATH TU3BIOHKTHI JUIS TIOJTyIEeHUS PE30JIbBEHT.

Eciu MHOXXECTBO AM3BIOHKTOB S IPOTUBOPEUHBO, TO MYCTOMH TU3BIOHKT OyAeT Haii/ieH 3a
KOHEYHOE Yucio maroB. OHAKO, €CII MHOXKECTBO S HETTPOTHBOPEUYHBO, ITPOLIECC
YCTaHOBIICHHS 3TOTO (PAKTA MOKET ObITH OECKOHEUHBIM.

Ilpumep. Tloka3aTh BEITIOJHAMOCTH POPMYITBL A.
A: ~IyVz[P(z, y)—Ix[P(z, x)"P(x, z)]].
MeTo10M Pe30IIOIHMH JOKAKEM HEBBITOIHUMOCTD (hopmyitbl —A. Jljs aToro crepsa

UCXOAHYI0 (hOpMYJTy IPHUBENEM K JIU3BIOHKTUBHOM (hopMe.

a)
b)
¢)
d)

e)

VICKITI0YMM JIOTHYECKYIO CBSI3KY <!

FyVz{[P(z, y)—>—3x[P(z, x)"P(x, )]]"[~TX[P(z, x)"P(x, 2)] — P(z, y)]}.
VICKITFOUMM JIOTHYECKYIO CBSI3KY —:

FyVz{[-P(z, y)v~Tx[P(z, x)"P(x, 2)]]"[Ix[P(z, x)"P(x, 2)]VP(z, y)]}.
BHeceM BHEIIHEe OTPULIAHUE B CKOOKH:

FyVz{[-P(z, y)vVx[P(z, x)v-P(x, 2)]]"[Ix[P(z, x)"P(x, 2)]VP(z, y)]}.
BrineceM 3a ckoOku kBaHTOps! d U V, c/1e/1aB COOTBETCTBYIOIIYIO 3aMEHY TIePEMEHHBIX:
FyVz3AvWx{[-P(z, y)V[-P(z, x)v—P(x, 2)]I'[[P(z, v)"P(x, 2)[VP(z, Y)]}.
Y 1anum KBaHTOPBI CYIIIECTBOBAHUS (CKOJIEMHU3AIHS):

{[7P(z, a)v—P(z, x)v~P(x, )] " [P(z, f(2))"P({(2), 2)]VP(z, a)]}.
[IpuMeHNM K MpaBoii CKOOKE TUCTPUOYTHBHBINA 3aKOH:

{[7P(z, a)v—P(z, x)v"P(x, 2)] " [P(z, f(2))VP(z, a)]}.



Beinumiem nosyueHHbIe IN3BIOHKTHI, H3MEHHUB B K&K/IOM U3 HUX UMEHA MePEeMEHHBIX
—P(z1, a)v—P(zi, x1)v"P(x1, 1)
2. P(z, f(z2)) v P(25, @)
3. P(f(z), z3) v P(z, )
[ompoOyem HaWTH pe30IBBEHTY IS AU3BIOHKTOB 1 1 2. [IpeTeHneHTOM Ha Pe30IbBHPOBAHUE
ABysieTcs nutepan P(zz, a) u3 mu3pronkTa 2. I1o3TOMy A71s1 3TOT0 MOCTPONUM JU3BIOHKTHBHYIO
¢dopmyny —P(zi, a)v—P(z, Xi)v-P(X1, )VP(z,, a). [Ans1 310 popmyner Hanboee oOmmm
YHU(DHUKATOPOM SIBIISIETCSI
a={a|x,alz,alz}.
ITocne noxcTanoBKkU B 1 ¥ 2 MOJTyuylM pe30JIbBEHTY
4. P(a, f(a)).
Junst nuzbronkToB 1 u 3 HOY ectb 0= {a | x), a | zi, a | z3}. Pe3onbBenToit 1t 1 u 3 siBisiercst
5. P(f(a), a).
Hdis 1 m4 HOY ectb a3= {a | xy, f(a) | z:}. Ilomyanm pe3ossBeHTY
6. —P(f(a), a).
U3 5 u 6 umeem
7. L.

—_

Tenepb MOKHO cieNath 3aKII0UYCHIE: A He BBIBOANMA, CIIEI0BATENBLHO HCXOAHAS A
(dhopmyria 3HaUMMA.

Ipumep. [1oka3aTb 3HAYUMOCTE (POPMYIIBL:
A: IxIyVz{[P(x, y)—[P(y, 2)"P(z, 2)]]'[[P(x, y) " Qx, )] —[Q(x, 2)"Q(z, 2)]1}
Jokaxem HeBbIBOAMMOCTH —A. Kak U B pebIayIem npumepe, npuseaeM Gopmyay —A K
TU3BIOHKTHBHON (hopMe.
a) a) MckmounM JOTHYecKyIO CBS3KY —:
—AxIyVz{[-P(x, y)V[P(y, 2)"P(z, 2)]I"[[P(x, y)"Q(x, ) IV[Q(x, 2)"Q(z, 2)]1}
b) Bnecem BHenIHee OTpHLIAHKE B CKOOKH:
VxVy3z{[P{x, Y [P(y, 2VP(z, 2)]IVI[P(x, y)"Q(x, NI'[~Q(x, 2)v~Q(z, 2)]]}
¢) YIoaimM KBaHTOPHI CYIIECTBOBAHHS (CKOJIEMU3ALIHA):
{[P(x, Y)"[P(y, f(x, y)v-P(fix, y), f(x, y)]Iv
[(P(x, )" Qx, YN [Q(X, f(x, y))v=Qf(x, y), f(x, y)II}
d) IIpumenum auCTPUOYTHBHBINA 3aKOH KO BCEMY BBIPAKEHHIO.
[IpeoOpa3oBaHKe BHIOIHSAETCS B COOTBETCTBUH CO CXEMOIA:

[insert image here]

[P(x, y)VP(x, I[P, y)VQX, Y)I'[P(X, y) v ~Q(x, f(x, y))*~Q(f(x, y), f(x, y)]"
[=P(y, f(x, y))v"P(f(x, y), f(x, y))VP(x, y)]

[FP(y, f(x, y)V7P(f(x, y), f(x, Y)IVQ(x, Y)] * [P(y, f(x, y))v"P(f(x, y), f(x,y)) v
—Q(x, f(x, y)) v ~Q(f(x, y), f(x, y))]

e) YIpoleHue: U3 MepBOro TU3BIOHKTA yIANSIeTCsl OOHO BXOXKIeHue P(x, y), yaaisaioTcs Bce
IU3BIOHKTHI, conepxamue P(X, y), T.e. 2-i, 3-i u 4-i1. BeimmmieM noxydeHHbIe TU3BIOHKTHL,
3aMEHHB UMEHA IIEPEMEHHBIX B KaKIOM AU3BIOHKTE:

1. P(X], Y1)

2. 7P(y2, f(x2, y2)) v 7P(f(x, ¥2), f(X2, y2))VQ(X2, ¥2)

3. 7P(ys, fixs, y3) v 7P(f(xs, y3), (X3, y3)) v 7Q(xs, (X3, y3)) v ~Q(f(x3, y3), f(X3, y3)).
Hnst 1 u 2 maxonum yaudukarop {y | Xi, f(x2, y3) | yi1} u (mocie nmojacraHoBKH)
PE30JIbBEHTY:

4. ~P(f(x2, y2), f(x2, ¥2)) v Q(x2, y2)

Pe3onbBupytoT nu3bIoHKTH | 1 4: yauHKaTOp {f(X2, ¥2) | X1, (X2, ¥2) | Y1} 7
pe3oJbBeHTa

5. QGa, )

Ju3proHKTH 3 1 5 ¢ yaupukatopoM {f(Xs, ys) | X2, f(X3, y3) | X2) AagyT pe3oIbBeHTY:

6. ~P(ys.f(xs, y3)) v "P(f(xs, y3), f(x3, y3)) v ~Q(xs, (X3, y3))

Temneps pe30bBUPYIOT AUZBIOHKTHL 5 U 6 ¢ yHH(UKATOpOM {X; | X2, f(X3, ¥3) | y2}:

7. ~P(ys, f(xs, y3)) v 7P(f(x3, y3), f(x3, y3))



Jns musptokToB 1 u 7 ¢ yHudukaropom {f(xs, y3) | X1, f(X3, y3) | y3}
MOJTyYHM PE30JIbBCHTY:

8. ~P(ys, f(xs, y3))
Haxonen, mis au3bionkroB 1 u 8 ¢ yaudukatopom {ys| X, f(Xs, y3) | yi} momydaem
9. [

Takum 06p2130M (1)0pMyJ1a —A He BbIBOJIMMA, CJICAOBATCIBbHO, MIPABCAJIMBO UCXOAHOC

YTBEPXKIICHHE.

PaCCMOTpI/IM HECKOJIbKO IMMPUMEPOB MMPUMCHCHUA METOAa PE30JIIOINUN K TOUCKY OTBCTOB Ha

BOIIPOCHI. Pa?’[[eJ'II/IM BOIPOCHI HA YETBHIPE KJj1acCa B 3aBUCUMOCTH OT (bOpMI)I OTBCTA:

Kuace A. Bompocsl, Tpebytomiue otseta "na " wim " Her".
Kaacce B. Bompocsl, Tpebyroriue B kadectse otBeTa "rae?", "kTo?" win "mpu Kakux

yenmoBusax?".

Kuaace C. Bompocsl, TpeOyromiiie 0TBeTa B BHJIE IOCIIEA0BATEILHOCTH JCHCTBHI.
Kuaace D. Bonpocsl, BkiItouaromue NpoBepKy yCIOBUM, HAIPUMED, UMEIOIINE KOHCTPYKIUIO

"ECJIU <ycnoBue>,' TO <pelictBue>".

L=

Bonpocs! knacca A.

Ipumep.

AKCHOMBI:

Juist Bcex X, Y, Z, €CITU X 'y - OpaThs, a TaKXKe y U Z - OpaThs, TO X U Z - OpaThsl.
Bopuc n Kupun - Opatss.

Kupnnn n Medonuii - 6patssi.

Medoawmit u ['med — Opatbsi.

Jlokazate Teopemy

Bopuc u I'ned6 — Opartss.

3anuiieM akCHOMBI Ha s3bIKe IpeankatoB. ITycts P(x, y) o3Hagaer "x u'y - Opates". Torna

MIOCTAHOBKY 3a/Ia4¥ MOKHO IPEJCTaBUTh B (hopMe MpeNKaToB:

Ai: P(x, y)"P(y, 2)—P(x, z)=[P(x, y)"P(y, 2)]VvP(x, z)="P(x, y)v—P(y, 2)VP(x, z).
A P(B, K).

As: P(K, M).

Ay POM, D).

Bs: P(B, I).

IIpencraBum akcuomy B BHIE IU3BIOHKTOB, KPOME TOTO, TeopeMy Bs, koTopyro TpeGyeTcs

JI0Ka3aTh, HEOOXOMMO B3SITh C OTPHUIIAHHEM.

Hi: “P(x,y) v ~P(y, z) v P(x, z).

I,: P(B, K).

Is: P(K, M).

Hda: POM, T).

Hs: —P(B, ).

BriBo 300pa3uM B BHIE I€pPEBa BbIBOIA

(5.1 Plb.K) A x yviv-MvzvPixz

1 : r--\./:.‘ Xé—D
\ \\h{ {/ * -
\.I P

Puc. 2.5. Jlepeso svi600a
ITockonbKy mostydeH MycToil AM3bIOHKT ||, runore3a [s HeBepHa, U OTBET cienyer "aa", 1.e.

Bopuc n I'med — Opartsbs.



Bonpocs! knacca B.

Ipumep.

AKCHOMBI:
1. Muima noscroay XoauT 3a JJumoi.
2. Juma B mKone.

Joxka3zate Teopemy:
3. TI'me Muma?

Ha s13bIke mpeMKaTos:

A Vx(B(Juma,x)—B(Muwa, X)).

Az B(Juma, wkona).

Bs: ~IxB(Muwa, x) = Vx—B(Muwa, x).

AHAJIOTUYHO PACCMOTPEHHOMY B MPEIBIIYIIEM IPUMEPE UMEEM:
Hi: “B(Juma, x)vB(Muwa, x).

o B({uma, wxona).

s5: “B(Muwa, x).

Jis mosTydeHus OTBeTa BBEJeM CHeNHaNbHbIA qu3bI0HKT OTB, TepMbI KOTOPOTo TyOMUpyIOT
TEpMEI Iipeaukata Borpoca. C yaéToM CKa3aHHOTO AU3BIOHKT Jl; clieoBano Obl 3aMEHUTH Ha
mu3bloHKT ;s “B(Muwa, X)vOTB(Muwa, X).

B 3TOM 1 B mocieayronux npuMepax 0yaeM MojIb30BaThCS HE TPaPUUSCKUM U300pasKeHHEM
PE30JIBBEHT, a 3aIKCHI0 UX TOCICI0BATEILHOCTH.

(0 - Mo): s BlMuwa, wxona).

(15"~ do): As. OvOTB(Muwa, wikona), 1.e. npeaukat OTB HacneayeT cMbIct npeaukaTa
BOIIPOCa ¥ B JTAaHHOM CJIy4ae ynTaercs Kak "'Mumia B mkoie'.

Ilpumep.
AKCHOMBI:
Jlis Bcex X, Y, U Z, €CIHU X - OTell Y, Z - OTeIl X, TO Z - IPapOAUTENb y
2. Kaxnplil 4yenoBek UMEET CBOEr0 pOIUTEN.
Bonpoc:
3. JInst KaXkAoTo X, KTO SIBIISETCS MIPapoauTeneM X?

—_

®dopmanbHas 3aUCh OYAET CIeAYIOMIEH:
A VX, y, 2(P(x, y)"P(z, X)—I1(z, y).
Ay Vx3Av(P(v, x)).

B;: VXII(u, x).

[Ipeobpa3yem akCHOMBI B IU3BIOHKTHI (B35B oTpHLaHue Bj):
L. ~P(x, y)v—P(z, x)vIl(z, y).

.. P(f%(x), x).

;. ~II(u, x)vOTB(u, X).

CxoneMoBcKyIo GyHKIHUIO f, BBEICHHYIO IIPH UCKIIFOYEHUH KBAHTOPA CYIECTBOBAHHS,
MOJKHO HHTEPIPETUPOBAThH KaK MMsI POAUTEIIS KaKI0T0 HHANBUIA, TIOITOMY IIPH BBIBOJIC PE30JIbBEHT
3aMEHOU NIEPEMEHHBIX MOAYCPKHEM H3MCHEHUE 3TOI0 UMCHH.

Ilonyuenue orBeTa :

B nu3bronkre [, caenaeM 3aMeHy IEpEMEHHBIX V—X

(da: P(f(v), v). Torma Ipyu cOnOCTaBIEHHH TU3BIOHKTOB [I; - o 171 momydeHus
PE30JIBBEHTEI J€NAeM TIOACTAaHOBKY z«—{C(V), X«—V.

(i - TL): . —P(v, VIIE(V), y)

Ternepb mpu COMOCTaBICHUU TU3BIOHKTOB Jls - [l 718 MOITydeHHs HOBOM pE30JIbBEHTEI
JleJITaeM HOBYIO 3aMeHy v B /I, Ha q.

(M - J): Is. TI(E(F(q)), q) (ve—1(q), y—q).

(s - J1): e Cv vOTB((f(q)), @) (x—q, u—1°(f(q)



[Tomy4yeHHBI OTBET MOXHO HHTEPIIPETUPOBATH CIICAYIONIMM 00pa3oM:

«Jlns mroboro nHAMBHIA (X) POIUTENH POTUTEIH STOTO UHIUBIA X SBISICTCS €ro
PapOUTEIEM.

K coxainenuio, B KaxI0M KOHKpPeTHOM ciiydae pyHkipst CkojeMa HHTEPIPETUPYETCS, HCXO IS
M3 CMBICIIA BOIIPOCA M UCIIONBb3YEMbIX B MOJICIH MPeANKaToOB. DOpMaTU30BaTh ITOT MPOIECC CIOKHO
(ecym Bo3MOKHO BoobmIe). B nannoM ciydae £°(x) - "6bITh pomuTenem X"

Bompocsr kimacca C.

J71st BOIIPOCOB 3TOTO THIA 3a/1a4a COCTOUT B HAXOKJIEHUU TOCIIEeI0BATEILHOCTH JICHCTBUH,
JIOCTUTAIONIEeH HEKOTOpO 1enu. BaxkHoe MOHsATHE, HCIIOJIb3yeMO€e B HAXOXKIEHUH OTBETOB HAa BOIIPOCHI
9TOTO THUIIA, - 9TO TaK HA3BIBAEMBIA METOJl COCTOSAHUL U UX npeobpazoeanutl. CAUTAETCS, YTO KaXKIBINA
U3 PacCMaTPUBAEMbIX OOBEKTOB HAXOAUTCS B JAHHBI MOMEHT B ONPEACICHHOM COCTOSIHUH. J1j1s
JOCTIDKEHUS [IEJTA MBI JOJDKHBI H3MEHUTH TEKYIIEe COCTOSTHIE 00BEKTa B jkenaemoe. PaccMoTpiM
BO3MOKHOCTh aBTOMAaTHYECKOTO JJOKA3aTeIbCTBA TEOPEM ISl HAXOXKICHUS TaKUX JTCHCTBHM.

Chopmynupyem 3anaqy. [1ycTs HagampHOE cocTosiHIE 00BbekTa d sBnsieTes s; 1 d BHadae
HaxoauTcs B Touke a. O603HaunM P(X, y, z) - “X HaXoAuTcs B TOUKE y B cocTosiHuM z”°. [lepemenienne
00BEKTa B APYT'YIO TOUKY TMOJ] ICHCTBHEM /i MPHUBOIUT K U3MEHCHUIO UCXOTHOTO COCTOSTHUSI.

Ipumep.

AKCHOMBI:

1. OObekT d HAXOAUTCS B TOYKE a B COCTOSIHHH S.
2. OOBEKT mepeMenaeTcs u3 UCXOTHON TOUKH B TOUKY b 1o Bo3eicTBHEM f)
3. OOBeKT mepemMenmaeTcs U3 TOYKH b B TOUKY ¢ o[ Bo3aeiicTBreM T .

Bomnpoc:

4. Kaxk nepenunyTh d U3 a B ¢, €CIIH MPSIMOTO IYTH U3 a B ¢ HeT (cM. puc. 2.6)?
Puc. 2.6. nepemewenue obvexma uz mouxku a 8 mouKy ¢

dopmarbHas 3aITUCh OYIET CICAYIOICH:

Ai: P(d, a, s1).

A2 5 A3: (VX: Yi, Z, HYJ )(P(X3 yi, Z)HP(X’ Yi» fi(x, Yi, Yi, Z)))
B.: dx, y, ZP(x, y, z).

[Ipeobpa3yem akCHOMBI B IU3BIOHKTHI (B3SB OTPULIAHUE BOIIPOCA):
.. P(d, a, s1).

. —P(d, a, z)vP(d, b, fi (d, a, b, 2)).

;. —P(d, b, z)vP(d, c, f2(d, a, c, 2)).

H4. —P(d, ¢, a)vOTB(z).

Pewenue:

,211 - IIzI )15. P(d, b, f] (d, a, b, Si )) (Z<—S| )

I - s He. P(d, ¢, £x(d, b, c, fi(d, a, b, 51))) (z«fi(d, a, b, s1)).

Mo - sz O7. CVOTB(f2(d, b, ¢, fi(d, a, b, s1))) (z«1f,(d, b, c, fi(d, a, b, s1)))

Hmssroaktr OTB(f2(d, b, ¢, fi(d, a, b, s1))) MOXXHO HHTEPIIPETHPOBATH KaK BBHITIOTHEHUE TBYX
nevicreuii - fi u f, . lHpIME cioBamu, cHavasia mpuMeHsercs neiicteue f) s nepemenienns oo0bekTa d
u3 a B b, a 3atem npumensiercs aericteue fr 1 mepemenienus d u3 b B c.

Bonpocst knacca /1.

AKCHOMBI:
Ecnu Ilete MeHbIIIE IISATH JIET, TO OH J0JDKEH IMPUHUMATE JIEKAPCTBO a.
2. Ecunu [lete He MEHbIIIE MATH JIET, TO OH JOJDKEH IPUHUMATH JICKApCTBO b.

—_—



Bonpoc:
3. Kaxoe nexkapcTBo noykeH npuHUMarth Ilers?

IIycts P(x) - "uenoBeky x Menblie math jet", R(X, y) - "X T0MKeH IpUHIMATh JIEKapcTBO y'.
[epefinem cpasy K TU3BIOHKTHBHOI (popme:

M. “"P(Ilema)vR(I1lems, a).

. P(Ilems)vR(I1ems, b).

Hs. “R(I1lems, x)vOTB(x).

Pewenue:

i - Ms: M4 “P(I1ema)vOTB(a).
I - st [s. P(Illems)vOTB(b).
Hs - Os: . OTB(a)vOTB(b).

Ms! Mo>xeM 3anath Borpoc: "[Ipu kakom ycnosuu Oyzner uctiuaen OTB(a)?" wm "IIpu kakom
yenosun OTB(a) Oyner normueckum cinenctsueM au3bloHKTOB [, 1, , [15". AHanorn4Hsli Bonpoc
MOXHO 3a1ath uis tu3btonkTa OTB(b). [TokaxeM, kak MOXKHO MOJTYYUTh UH(POPMALIUIO, AHATTH3UPYSI
BBIBO/J] IU3BIOHKTAa-0TBETA.

ANTopuTM U3BJICUYEHHs HH(pOpMALIUH.

O6o3HaunM T - IepeBo BBIBO/A, COOTBETCTBYIONIEE ITOIYUYCHHOMY PELICHHIO.

lar 1. [Tpumumrem pedpaM pe30IbBHPYIONINX Y3JI0B AepeBa Ty 0TOpOIIEHHBIE TPEIUKATHI C
COOTBETCTBYIOIIEH ITOJICTAHOBKON IIEPEMEHHBIX U 0003Ha4nM 3T0 Aepeso T (puc.2.7).

Py Ht”,r]ll ~RUIT X Ome{x) —-RUTYWOms(y)  -RUTHWPN

2 4 ’
R J}\ R(I1.0) AT .= : [

WU T Oms{a)

(I
6 Ome{ ayvOmes( )

Puc. 2.7, lepeso T)

Ilar 2. [TepeBepHeM aepeBo, 100ABHM CTPENIKH K peOpaM U BRIOPOCHM BCE AU3BIOHKTHI,
npunucannsie y3aam. [omyunm nepero (puc.2.8), rae mpornucHbIME OYKBaMU IOMEUEHBI JIUCThS
(apryment I1 — Ilems).

lar 3. B nepese T, ynanum Bce y37bl (M cBSI3aHHbBIE C HUMU peOpa), COOTBETCTBYIOIINE
IU3BIOHKTaM, He cogeprkamum npeankara OTB (imcrsst B, C u cBs3anHbIe ¢ HUMH pedpa).
PesynsTupyromee aepeso Ts u3obpaskeno Ha puc.2.9.

Iar 4. ITycth Ny, Ny, ..., Ny - muctes aepesa Ts. s kaxmoro N;, i=1..m mycts I(N;)
0003HaYaeT KOHBIOHKIUIO JIUTEPAIIOB, IPUITUCAHHBIX IyTH (pedpaM) OT caMoro BEpXHero y3iua K N;
ITycres C(N;) - IM3BIOHKT, cOOTBETCTBYOmUH y3:1y N;. Haxomnm B nn3sionkTe-oTBeTe utepan L(N;)
takoif, uto L(N;) - mormueckoe cneactaue kKoHBIOHKINH [(N; )*C(N;). [Ipummmem L(N;) y31y N;

B namem npumepe C(A)=—R(I1, x)vOTB(x) u L(A)=0TB(a), Tak kak I(A)=P(I1)"R(I1, a).
Amnanornuno L(B)=OTB(b). IlomrydenHoe takum o6pazom aepeBo T4 n3o6paxkeHo Ha puc.2.10.



I - \ .
RiTa)/ Rila)  ~RIB) [\ RITY)  Rila) R(11.6)
x4 -u!f b Y Wb

: B C D A 7

Puc. 2.8. Jlepeso T Pic. 2.9, Jlepeso T

Ilar 5. 3armummem B Buze Ny, No, ..., Ny crimcok Beex y31moB N; gepeBa T, Takux, 9to u3 1<i<q
BEZIET TOJIBKO OZHO pedpo 1. Y mamum u3 nepesa aurepanst L(r;), rae L(r;) - muTepan npunucaHHbIA
pebpy ri O6o3naunm pesynbrupytouee aepeo Ts. Jlia nautero npumepa Ts:

PUT)

14 I,
(TB(a) OTB(b) 078(a) OTB(b)
Puc. 2.10. lepeso T, Puc. 2.11. [lepeso T,

3amernm, uto puc. 2.11 ynobHO paccmarpuBaTh Kak aepeso pemeHuid. Eciu ncrunno P(I1),
to uctuano OTB(a). B nporusHoM ciyuae uctuaao OTB(b). Takum oOpa3om, Hamn oTBeT Takos: 'Ecnu
Ilere MeHbIIE MIATH JIET, TO OH JOJKEH IPUHUMATH JIEKApCTBO a. B MpOTHBHOM cilydae - IpUHUMATh
JIEKapCcTBO b'.

Ha mare 4 mp1 npuncanu OTB(a) y3my A mocie Toro, kak 0s110 00HapyxeHo, uto OTB(a) -
nornueckoe ciencreue u3 P(Ilems) R(Ilems, a)(—R(I1lems, x)vOTB(x)). Tak kak qU3BIOHKT
(—R(/1emsa, x)vOTB(X)) BXOJUT B YKCJIO UCXOIHBIX IN3BIOHKTOB, OH IIPEAIIOJIaraeTcsi BCeraa
uctuHHBIM. [ToaTomy OTB(a) ncTiHeH Bceraa, Koraa uCTuHHA KOHbIOHKIWMS P(Ilems) "R (I1ems, a).
Paccmorpum nepeBo T,. Y3en B coorBerctByeT mu3bloHKTy ([ ). Tak Kak OH HE COAEPKUT MpeauKara
OTB, Bce BXoAIue B HETO JIUTEPH! OyAyT OTOPOLIECHBI IPH HOJIy4eHHH TU3BIOHKTa-0TBETA.
ITocKoJIBKY OTPHIIAHHS BCEX ITHX AU3BIOHKTOB comepxkurcs B I(B), rue I(B)={P(Ilems), R(Ilems, a)},
HETPYIHO MOKa3artk, uto R(/lems, a) sBnsercs sorndeckuM cieactsueMm P(Ilems) n muzwsionkTa (1, ).
Tak xak nu3bpIoHKT ([ ) mpeamonaraercst uCTHHHBIM, R(/1ems, a) 1OIKHO OBITH UCTUHHO, €CIH
uctuHHO P(Ilems).

[TosTomy u3 Toro, uro uctuaHocTh P(Ilems) n R(Ilems, a) Bneyer uctuanocts OTB(a) MbI
MOJTy4aeM, 4To UCTHHHOCTD P(/1emst) Bnedet nctuaocts OTB(a).

AHAJIOTUYHO MOXKHO MOKa3aTh, 4T0 UCTHHHOCTH —P([1ems) Bnedet uctuaaocts OTB(b). D10
JIOKa3bIBACT, YTO JiepeBO Ts MpaBUIIbHOE.



B 3axitoueHne 0TMETHM, YTO A7l HEKOTOPOTO YIPOIIEHHS PE30IIONHUY B PyYHOM BapUaHTe
MBI HE BBIIOJIHSUTN 00513aTeIbHYI0 IPY MAIIMHHOW peaii3aluy poLueaypy NeperuMeHOBaHUs
nepeMeHHbIX. [leperMeHoBaHNe TepeMeHHBIX 00YCIOBICHO TEM, YTO OJJHOMMEHHBIE IEPEMEHHBIC
MOT'YT U JIOJDKHBI OBITh CBSI3aHBI TOJIBKO B MPEJieNiaX OJJHOTO AM3BIOHKTA. KaIIblil TU3BIOHKT - 3TO
"CTPOUTENBHBIA KAPIHY" MOJEITH TSl METOAa Pe30Ionuy. Ecim B pe3ynbTare pe3oironnii
OJHOMMEHHBIE TIEPEMCHHBIC U3 PA3HBIX JU3BIOHKTOB MTONAAAI0T B OJJWH, TO BO3HUKACT CBSI3b MEXKIY
TIepEeMEHHBIMH U3 Pa3HbIX TU3bIOHKTOB. Hanpumep, s auzbpronkToB Jli: P(X)VR(X, y) u [,:
—P(x)vP(y) mu3pr0HKT R(X, ¥)VP(y) HEIb3s1 CUUTATh PEe30JIEBEHTOM, IIOCKOIBKY TIEPEMEHHEIC Y U3
Pa3HBIX TU3BIOHKTOB OKa3ajach CBA3aHHBIMU B HOBOM JU3bIOHKTE. ClleqyeT IepeuMeHOoBaTh
HepeMEeHHbIE B OIHOM M3 JU3BIOHKTOB, Hanpumep B [1;, Toraa nomyuum J;'": P(z)vR(z,v).

B pesynbrate yaudukauuu {z | x} (wnm {x | z}) 1 nocnenyroieil pe3oonuy NOTydYUM
pesonbBenty J;': R(z, v)vP(z). PazymeeTcs, mepeMeHHas v T0JKHA OBITH OMPENIeieHa Ha TOM XKe
MHOXXECTBE, YTO M TICPEMECHHAS Y.



2.7. dopmMbI npedcmaessieHusi 1o2u4ecKkux ¢hopmyil.

2.7.1. Knay3sanbHble ¢popMbl.

B nemnsx gopmanuzanuu goka3arenbCTBa BBIBOJUMOCTH B IPEIBIAYIIUX pa3aenax Obuin
paccMOTpeHBI IPeoOpa30BaHKs IPABUIBHO OCTPOSHHBIX (DOPMYIT B npe0saperuyio HOpMaibHyio
@opmy (KBaHTOPHI HAXOIATCA B IepenHeil yactu ¢popmyiel). [IpenBapennas HopManbHas popma
IIPe0OPa3OBEIBATACE B HOPMANLHYIO CKONEMOBCKYIO (popmy UCKIIIOUEHHEM KBAaHTOPOB CYIIECTBOBAHHUS
1 BBEJICHUEM CIIEIIHATIBHBIM 00pa30M CKOJIEMOBCKUX (DYHKIIMH M KOHCTaHT.

B HCKycCTBEHHOM MHTEIUIEKTE YacTO ObIBAET MOJIE3HO NPEICTABIATH (OPMYIIBI B
Kaay3anvhoti popme. CKOIEMOBCKasi HOpMaibHas hopMa MOXKET OBITh IPeoOpa3oBaHa B KJIAy3JIbHYIO
(dbopmy, T. €. B BUJIe MHOXKECTBA OU3BIOHKMOE. ITO MO3BOJISIET HHOTIA YIIPOCTUTH J0KA3aTEIbCTBO
TeopeM. JIM3BIOHKT - 3TO JIN3BIOHKLUS JIUTEP, B KOTOPBIX IIEpEMEHHBIE HESIBHBIM 00pa3oM
YHUBEPCAIbHO KBAHTH()UIIUPOBHBI.

OO BU JU3BIOHKTA TAKOB:

—Pv..v7P,vQv...vQ,.

3neck P; u Qj - mo3uTuBHBIE IHUTEpaibl (aTOMapHbIe (OPMYIIBI, B KOTOPBIX BCE IEPEMEHHBIE
IPEIOoIaraloTcsl yHUBEpCaIbHO KBAaHTH(OUIIMPOBAHHBIMH ). /IU3BIOHKT O€3 IepeMEHHbIX Ha3bIBaeTCs
KOHKPETU3UPOBAHHBIM JU3BIOHKTOM. [IpHBEICHHBIN BhIIIE U3BIOHKT MOXHO 3aIKCaTh B
9KBUBAJICHTHOH (popme:

PN AP—Qv...vQ,.

B 3aBucuMocTH OT 4mcia TUTEP B aHTEUEACHTE (ITOCHUTKE) H B KOHCEKBEHTE (3aKIIFOUCHUH )
9TOH NMIIIMKAIMKA UMEEM PAa3IMYHbIC MO BBIPA3UTEIBHOCTH MOAMHOXKECTBA A3bIKA: JIOTHUECKUI
SKBUBAJICHT sI3bIKa PEISIINOHHBIX 0a3 JaHHBIX, JOTUYECKHH S3BIK, HCHONb3yeMblit B [Iposore u ap.

Korzaa n mo3uTHBHBIX JINTEPATIOB B JU3BIOHKTE CTPOTo OoJblIe 1, TO MMEEM JETo C
JU3BIOHKTHBHOW MH(pOpMaIuei (BO3MOXKHO, yCI0BHOI). B wactHocTH, npu m=0 u n>1 TU3bIOHKT
COZIEPKHUT TOJILKO MO3UTHBHBIE JIUTEPBL: QV...vQ, . C HOMOIIBIO TAKUX AN3BIOHKTOB MOXHO
MIPEJICTaBISITh HETIONHbIE cBeneHus. Hanpumep, mu3bioHkT Pucyem(Muwa)vPucyem(Ilems) MOXHO
HMHTEPIPETUPOBATH TaK: "X0Ts ObI OAMH U3 MaJIbunKoB Mura miu [lets pucyet", HO He yTouHseTCs
pucyeT ToiapKo Muina, pucyet nu Tosbko Ilets ninm 06a ManbumKa prcyoT.

Ecimm m>1 u n>1, TU3BIOHKT UMEET CaMbIil OOITHIA BUI U TIPEACTABIACT YCIOBHYIO
JU3BIOHKTHBHYIO HH(opMaruio. Hannuane Takoi AN3bIOHKTUBHOM HHPOpMALNH ITO3BOJISIET BBIPAXKATh
HeIoJIHbIe 3HaHuA 0 Mupe. OHaKO0, (OPMAIN30BATH PACCYKICHUS Ha OCHOBE TaKMX 3HAHMH OYEHb
TpyaHo. [1o3TOMY B sI3bIKax JIOTMYECKOT0 IPOrPaMMHUPOBaHHUS, IIPOCTHIX JIEIYKTUBHBIX 0a3aX JaHHBIX
HE HCIIOJIB3YIOT TaKNe TU3BIOHKTHI.



2.7.2. XOpHOBCKME AU3BIOHKTDI.

B s13pIKax JOTMYECKOro MPOrpaMMHUpPOBaHHs, MOJOOHBIX [Iposory, orpaHHYMBaOTCS
XOPHOBCKMMH AU3BIOHKTAMM, T. €. AU3BIOHKTAMH, COJIEPKAITUMH He 0oJiee 0OHOTO MTO3UTUBHOTO
mutepana. [Ipy m>1 u n=1 AU3BIOHKT Ha3BIBACTCA TOYHBIM XOPHOBCKHMM JIM3BIOHKTOM, KOTOPBIHA
WMeeT BUJ:

P P—Q.

Takoi AM3BIOHKT OCYIIECTBIISIET IPEICTABICHUE YCIOBHOM HHPOPMALIMY U MOXKET BBICTYIIATh
B KauecTBe npasuia B [Iponor-nporpamme. TOUHBINH AU3BIOHKT BEIPAKAET HEKOTOPOE MPABUIIO:
HETaTUBHBIE JINTEPHI COOTBETCTBYIOT cUnomesam, a MO3UTUBHAS JIUTEPA - 3aKNI0UEHUIO.

Ecnu aHTerieieHT NpUBEACHHOM UMIIMKAIIMK HE COAEPKHUT uTepaioB (m=0), To, O4eBUIHO,
uMeeM Jeso ¢ 6e3yciaoBHOM nHpopMmanueil. Takol AU3BIOHKT HA3BIBACTCS YHUTAPHBIM MO3UTHBHBII
IU3BIOHKTOM. BO3MOXXHEI 11Ba ciydas.

e Jlutepan Q He COOEep KUT MEpEeMEHHBIX. Tor/1a OH MpeACTaBIAeT OJUH KOHKPETH3UPOBAHHBINA
mutepan, Hanpumep: Pucyem(Muwa). Takolt TU3BIOHKT Ha3oBeTcs pakTom. Tak
BEIpakatoTcs GakThl B [Iposor-mporpaMmax, KOHKPETH3AIUHA OTHOIICHAN B PEIAIIHOHHBIX
0azax JaHHBIX.

*  Jlurepan Q comepuT iepeMeHHbIe. Torna oH npencrasiseT 6osee 00UIyr0 HHPOPMAIIHIO O
TepMax (IIepeMeHHbIE pacCMaTPUBAIOTCS YHHUBEPCAIBHO KBAaHTU(HIINPOBAHHBIMH).

*  HeraTtuBHbIE XOPHOBCKHE JU3BIOHKTEHI.

JIM3BIOHKT, HE COMEPIKALIUI HA OHOTO MIO3UTHBHOTO JTUTEPaia Ha30BETCS HEraTHBHBIM.
Ecnu B TAKOM JM3BIOHKTE OJIMH HEraTHBHBIN JIUTEpa —P, TO OH MPEJCTaBIsAEeT DIIEMEHTAPHYIO
HEraTUBHYIO HH(MOpMaIHi0. BO3MOXKHBI [[Ba CITy4ast:
*  HeraruBHblii uTepall He COAEPKUT MEPEMEHHBIX. B 3TOM cityuae OH npencTasiseT co6oi
JJIeMEHTAPHBIN HeraTuBHBIN (pakT. Hanpumep, ~Pucyem(Muwa).
*  HeraTuBHBIN JTUTEPaAT COJCPKUT NIEPEMCHHBIC. B 3TOM ciTydae OH MpEICTaBISICT HETATUBHYIO
UH(POPMALIMIO O BCEX WHIUBUIHBIX KOHCTaHTaX. B 0a3ax MaHHBIX TaKOW JIMTEPAIT JOJDKCH
00pabaThIBaThCS Kak OTpaHUYCHHUE TIEJIOCTHOCTH.

JIM3BI0HKT, cofiepKaninii 6ojee OHOTO HEraTUBHOTO JINTEepala, OTPaxkaeT 0oJiee CIIOKHYIO
HeratuBHyI0 nHpopmanuio. Hanpumep, —(JIemaem(x) I lonzaem(x)). IHTEpIIpeTaIiiist 3Toro
JTU3BIOHKTA TaKOBA: "HU OINH O0BEKT HE MOXKET OBITH OJJHOBPEMEHHO M JICTAIONINM M TIOJI3AI0MUM".

B sioruueckom nmporpaMMHUpPOBAHUU HETaTHBHBIA XOPHOBCKUH TU3BIOHKT MTPEACTABISICTCS B
BUJIE BOIIpOCa, 33/1aBacMOi cucTeMe BbIBOzA. Yare mo3uTuBHas nH(opMmanus, 1151 KOTOpon
c(OpMYITHPOBaHO OTPHULIAHKHE, 00OCHOBBIBAETCSI METOAOM OT IIPOTHBHOTO.

Ilycmoti ouzvionkm.

[Tpu m=0 1 n=0 umeeM MyCTOH TU3IBIOHKT, 3HAUEHHE UCTUHHOCTH KOTOPOT'O BCET/a JIOKHO, U
MOATOMY HUKOT/Ia HE TPECTaBIICH B 0a3e IaHHBIX.

B storuueckom mporpaMMHpPOBAHUU CUCTEMbI BBIBOAUMOCTH, HCIIOJIB3YIOLIHE METO
JIOKA3aTeIbCTBA OT IPOTHBHOTO, OPUEHTHPOBAHBI HA YCTAaHOBJIICHUN IIPOTHBOPEYHS ITyTeM MOITYdCHHUS
MyCTOTO JU3BIOHKTA.

3aMeTHM, 4TO B JIOTHYECKOM ITPOrPaMMHUPOBAHUH UCIIONIB3YETCs O0Jiee BEIPa3UTENIbHBIH S3bIK,
YeM SI3bIK XOPHOBCKHX JU3bIOHKTOB. Hamnpumep, paspeiaercsi BHyTpH YCIOBHBIX YacTel IN3BIOHKTOB
UCIIONIb30BaTh ONEPAmMop OMpuyanus yepes Koneunylo neyoauy. Kpome Toro MOryT BKIIIOUAThCS TaK
Ha3bIBA€EMBIC PACIHUPECHHBIC TU3BIOHKTEI, KOTOPBIC B aHTCHCACHTC UMIIJIMKALIUU MOTYT COJACPKATh
HETaTUBHBIE JINTEPAIIBL.

OcoOeHHOCTh MPUMEHEHHSI METO A PE3OJIFOLIMK K XOPHOBCKHM JTU3BbIOHKTAM OIPEACIsIeTCs
TEeM, 4TO TpaBuiIa B [Ipostore mpeacTaBisFOTCS IMEHHO B BHJIE XOPHOBCKUX OU3LIOHKINOG, N
3G PEKTUBHOCTH METO/Ia PE3OIIOIMU B ’TOM YaCTHOM Cllydae 00eCleunBaeTCs.

3ajaua BBIBOJIA MOKET OBITH CBEIEHA K ITPOBEPKE KaKOW-TO (OpMyIIbl, Ha3bIBAEMOH LIEIBIO,
JIOTHYECKH BBIBOAMMOI! 3 (hakTOB U MpaBuil. J{isi XOPHOBCKHUX TU3BIOHKTOB METOJ PE30JIIOLUHU 110
CYHICCTBY HE IMPETEPIICBACT HUKAKUX HSMGHCHHﬁ, TOJIBKO PACCYXKJACHUA BEAYTCSA B TOHATUAX (baKTOB,
IMpaBUJI U LOCIN (OTpI/ILIaHI/ISI I_ICJ'[I/I). Torz[a BBIITIOJTHUMOCTb MHOXXECTBA XOPHOBCKUX JTU3BIOHKTOB
MOYeET OBITh MPOBEPEHA C TIOMOIIIBIO CICAYIOIIET0 alropuT™Ma

B muoxkecTBe S BeIOHpaeM (akt P u kakoii-to qu3proHKT C 13 S, comepkamuii —P.
OueBuHO, Oy/IeM UMETh PE30JIbBEHTY, CKakeM, R. 3aMeHsieM HCcX01HOe MHOXKECTBO S Ha HOBOE,
MPEICTABIISAIONIEE JIOTHICCKYIO pa3HOCTh S ¢ C U 00beAMHEHHE C PE30IIEBEHTON:



(SUCHU(RY).

Ha xaxxgom stane ynansercs ogua nmutepa. [1o cymectBy R - 910 mu3bioHKT C, U3 KOTOPOTO
ynaneH cumBoi —P. Otciofa ciemyer, 9To Kak Obl HU BRIOMpANUCH (T.€. Hadano anroputMa) P u C
BBINOJTHEHHUE AJITOPUTMa KOHEYHO. Ecim unciio nmutep B MCXOAHOM MHOKECTBE S paBHO N, TO UK
Oyner BHIONMHATHCS He Oostee N pas.

B pe3ynbraTte BHIIOTHEHUS alrOpUTMa BO3MOXKHBI 1BA BapUaHTa:

* 1100 MOPOXKIAETCS MTyCTON TU3BIOHKT,

*  1u00 1oJTy4eHO HOBOE MHOKECTBO S", He coziepiKaliee AM3bIoHKTOB, paBHbIX P 1 C. IToonbky
PE30JbBEHTHI IMOJTYYAIOTCA U3 JU3BIOHKTOB, IPUHAAJICKAIIUX S, T.C. PE€30JILBCHTHI ABJIAIOTCA
CIIEZICTBUSAMH U3 S-IU3BIOHKTOB, BEIBOJ ITYCTOTO TU3BIOHKTA (BCETAa JIOKHOTO) O3HAYAET
HEBBIITOTHUMOCTD S.

Bropoii ciydail 03Ha4aeT HEBO3MOXKHOCTh JOCTHXKUMOCTH IYCTOI'O JU3BIOHKTA, @ 3HAUUT
BBIMOIHUMOCTS S. Torna MHOXKECTBO AU3BIOHKTOB, IOJYYEHHBIX B PE3yIbTaTE BHITOTHEHHUS
aJIrOpUTMa, HAa3bIBAECTCSI KAHOHUYECKOH MOJe/IbIO S.

B 3axitoueHune 3Toi riaBbl 3aMETUM, YTO CHCTEMBI JIOTHYECKOTO IPOrpaMMHUPOBAHUS,
o o0HbIe S3BIKY [Ipoor, moIB3yIOTCS S3BIKOM XOPHOBCKHUX TU3BIOHKTOB. [Iposor-mporpamma
COCTOUT U3 TOYHBIX XOPHOBCKUX IU3BIOHKTOB. MHTEepripeTarop [Iposora sBiseTcs cucreMoit
BBIBOJIMMOCTH, KOTOPAs B KAYE€CTBE IPaBHJiIa BBIBOJIA HCIIONIB3YET MPABUIIO PE3OITIOIHH.
JokazarenscTBa (000CHOBaHHS BBIBOAA) OCYIIECTBISETCS OT IPOTUBHOTO. YTOOBI YCTaHOBHUTD, UTO

dopmyna Ay, ...yk (P\"... Py, ) ABIsS€TCA JTOTMUECKUM ClIeICTBHEM MporpaMmbl Ha [Tpornore,
MHTEPIPETATOP MBITACTCS A0Ka3aTh, YTO IIPUCOEINHEHUE OTPULIAHUS OTOI (HOPMYITBI K
paccMaTpuBaeMoii 0aze 3HaHHH, KOTOpYI0 0OpabaTeiBaet [Ipomor-nmporpamma, MpUBOAUT K
MPOTHUBOPEUHIO.

3T0 3KBHBAJIIEHTHO TOMY, YTO JJOOABJIEHHE K IPOrpaMMe XOPHOBCKOTO AN3BIOHKTA 0€3
KoHCekBeHTa —Pv...v—Py, (a o skBUBanenTer gopmyine —(P,*... P, )) mo3BoseT BEIBECTH IIyCTOM
JU3BIOHKT.

WmnnmkaruBHas popMa XOPHOBCKOTO AN3BIOHKTA, KAK OTMEYaIOCh, COOTBETCTBYET MPABHITY
[Tponor-nporpamMMsl, a KOHKPETU3MPOBAHHBIN TTO3UTUBHbIH JHTepal - Gpakty. Toraa U3 ciueayrommx
(dhopmyn MOKHO chopMHPOBATH CIIEIYIOIIYIO dIeMEHTapHYto [Iposor-porpammy:

ucxoomnvie ghopmynvt Ilponoz-npocpamma

nuanucm(X)—mysvikanm(X) mysvikanm(X):-nuanucm(X).

nuanucm(H_nempos). nuanucm(H_nempos).

Ha Bompoc sisrstercst i H. [leTpoB My3sIKaHTOM Ha OCHOBE METOJIA PE30ITIOIUH OyIeT cAeIaH
CJIC/TyIOIINH BBIBOI:

1. —nuanucm(X)Vmysvikanm(X)

2.  nuanucm(n_nempog)

3. —wmyseikaum(n_nempog)

4. nuanncm(u_nempos) - pe3onsBeHTa U3 1 U 3.
5. om2u4

OTBET CHCTEMEI - 1a.

Jnst nocTrkenust Oonblieit BEIPa3UTEIBHOCTH SI3bIKa, JlOIMyCKaloT, Kak y)Ke 0TMeqasioch,
MIPUCYTCTBUE HETAaTHBHBIX BBIPAXKEHUH B aHTeleieHTaxX npaBwil. C 3TOH 1IEIbI0 UCIIONb3YIOT
CIeUHaIbHBIN MpearKaT not. Ta KOHCTPYKIHS UCTIONB3YET NPUHYUN OMPUYAHUS YePe3 KOHEUHYIO
Heyoayy, KOTOPBIA (OpMYyIHpYeTCs Tak: €CIH 3aaH MO3UTUBHBIH uTepai R, To mpeaukat not(R)
JOCTUTAETCS ¥ MPUHUMAET 3HAYCHNUE NCTUHHOCTU M TOT/Ia, Kor/a He yJaeTcsl HaiiTh KOHEYHOTO
JIOKa3aTenbeTBa 11l R Ha ocHOBe MH(OpMaIK, MMEIOIIEHCs] B paccMaTpuBaeMoi cucreme. B
OCTaIbHBIX CiTydasix npeaukar not(R) mpuaumaer 3nauenue JI.

mysvikaum(X):-nuarnucm(X), not(anomanus(X)).

anomanus(X) :-nem_cayxa(X).

nuanncm(H_nempos).

?- mysvikanm(n_nempos). (Bonpoc k cucteme, T.e. JoKa3zbiBaeMasi TEOPEM).

[epBoe npaBuI0 MOKET OBITH HHTEPIIPETUPOBAHO TAK: "BCIKUH X CYMTACTCS My3bIKAHTOM,
€CIIM OH MMaHKCT (UrPaeT Ha POsUTH) M y HETO HET aHOMAJIUii B BHJIE OTCYTCTBUS, B YACTHOCTH,
MY3BIKaJIBHOTO ciyXxa'.

Ha mocraBneHHBIN BOIPOC CUCTEMA OTBETHT Ja, TOCKOJIBKY 3HaYeHue (anomanus(X)) He
yIaeTcs BEIBECTH M3 UMEIOMIeHcss HH(popMaIiy, HO IpeAuKat not(anomanua(H_nempog)) TOCTUTACTCS
U mosry4aeT 3HaueHue M.



JobaBuM k porpamme GaxT - em_cayxa(o_gpedowun):

mysvikaum(X):-nuarnucm(X), not(anomanus(X)).

anomanus(X) :-nem_cayxa(X).

nuanucm(n_nempoa).

Hem_cayxa(0_gedrouwiun)

?- my3vikam(0_gedowiut).

OTBET CUCTEMBI: HET.

[pemukat not(anomanus(0_gheoxwiur)) MOTEPIHT HEyAATY, TaK KaK IMPEIUKAT
anomanus(0_¢peorowun) Oyaer nocturyt. U, Takum oOpazom, OyJeT OTBEPrHYTO yTBEPKICHUE
mysvikaum(0_gednowun).



10.

Ynpa:xaenus.

3Be370YKaMK OTMEUCHBI 33JaHus, ISl KOTOPBIX IPUBEACHBI PereHust.

* 3amucarp Ha A3bIKE TIPEIUKATOB:

a) BCE CTYAEHTHI yJdarTcs;

b) HEKOTOpHIC CTYACHTH OTIIHYHHKH;

¢) UIg Jr000T0 YKCIa MOXKHO HATH OOJIbIIIee YHCIIO;

d) xt+y=z

€) BCSKHI mpeaMeT 001aaeT CBOUCTBOM A;

f) Heuro 0bsamaeT CBOMCTBOM A ;

g) BCSKUIi IpeMeT He 00JIa/laeT CBOMCTBOM A;

h) HeuTo He o0MamacT CBOWCTBOM A;

1) KaxJgoe parroHAIFHOE YHCIIO €CTh IEHCTBUTEIBHOE YHCIIO;

j) HEKOTOpBIC pallMOHAFHBIC YHCIA HE SBISIOTCS JCHCTBUTEIFHBIMU.

* [lomeITaiiTech OOBSICHUTH, TOYEMY B YIIPAXKHEHUIX 1a 1 11 HCITONTb30BaHa UMILTHKAIIHS, @ B

1j — KOHBIOHKIIHSI.

* 3amucarh Ha S3bIKE TPEIUKATOB:

a) nersm 1o 16 mer D(x) u pob6otam R(x) BxoauTs B(x) 3ampemieHo;

b) Bcem gersm o 16 et D(x) u po6oram R(x) Hapiexut nonyuuts cnpaBku C(X).

* 3amucarp Ha A3bIKE TIPEIUKATOB:

a) BCAKOE YHCIIO, aesmeecs Ha 12, nenures Ha 2, 4 1 6;

b) KaXIBIA CTYACHT BBIOJIHILI, IT0 KpalfHEeH Mepe, 0IHYy J1ab0opaTOpHYO padoTy;

C) Uepe3 JIBE pa3HbIC TOUKH MIPOXOAUT CIUHCTBEHHAS MTPSIMAsL.

3anucath Ha S3BIKE IPEAUKATOB:

a) ecCJIM HeJb3s PeluTh 337auy Ha JaHHoi DBM, a 3amada BaxkHa 715 IOJIB30BATENs, TO
CYIIECTBYET BO3MOKHOCTh pa3OUTh ATy 3a7ady Ha MOA3a/1a4 WM YOS IUTh
MOJIL30BATEIsI, YTO PeIlaTh 3aJja4y He UMEET CMbBICIIA,

b) * xaxneni cryneHT (C(x)) - cmopreMmeH (S(X)) umeeT kakoro-HHOys kymupa v (B(X, y))
cpenu kuaOoapTHCTOB (K(Y));

C) HE BCErJa U3 TOTO, UTO X Jy4IIE Y, a y JIYUIIC Z CIIEAYET, 9TO X JyUIIe Z,

d) "Moit 118 caMBIX YECTHBIX TIPABHLI,

Korna He B myTKy 3aHEMOT,
OH yBaxaTh ce0sl 3acTaBUII
W nryumie BeITyMaTh HE MOT'".

* TIpr KakuX yCIIOBHSIX

a) VxP(x)=dxP(x);

b) IxP(x)=0, a VxP(x)=l.

ITocTpouTb BO3MOXKHBIE BapUAHThl OTPULIAHUN MTPEIII0OKEHUI:

a) BCE CTYACHHI - OTIINYHUKH;

b) ecCTb CTYACHTHI - OTINYHUKY;

C) CYIIECTBYET YHCIIO, KOTOpOE OOJIBIIE BCEX OCTATHHBIX YHCEIL.

* JTOT CTaBIIMHA KJIACCUYECKUM TIPUMED, HILUTIOCTPUPYET JOMOTHUTEIBHBIC CII0KHOCTH,

CBSI3aHHbIE C OTPULIAHUEM: U3BECTHO, YTO MpeioxkeHue "HeiHeuHuil koposis @paniuuu Jbic"

HE COOTBETCTBYET JACHCTBUTEABHOCTH. Kak 3T0 3amucarh Ha SI3bIKE PEAUKATOR?

[Ipunymath comepxarenbHbIe HHTEPIPETAUU HOPMYIL:

a)  Vx(Ty(P(x, )&Q(y)—R(x, y));

b) Ix(P(x)—>R(x));

¢) Vx(P(x)'R(x));

d) Vx(P(x) < Vx(TyQ(x, y)—R(x)).

I[OKaSaTB, qTO B O6H.[€M cnyf{ae paSHOI/IMeHHLIe KBaHTOpBI HCIB3s HCpeCTaBHﬂTB MECTaMU

( T.e. Henmb3s A0Ka3aTh, uto VxAyP(x, y) = dyVxP(x, y)).



11. HOJ’Iy‘II/ITL JU3BIOHKTHI J1JI1 aKCHOM:

12.

13.

a)
b)
c)
d)
e)
f)
g)
h)
)
j)
k)

* VxP(x)<>3yQ(y).

dx(VyP(x, y)—3z(Q(x, z2)—R(2)).
Vx(Vy, z, v(R(X, ¥, z, V)"L(y, z)

Vx, y, Z(P(x)"Q(x, y)V"R(2)).

3x, y, 2Px)VQ(x, y) = R(2)VM(y)).
VxP(x) » AxQ(x) v Vx(R(x) — P(x)).
* IxP(x) » Ix R(x).

VxP(x) * VxR(X).

IxP(x)vAxR(x).

* VxP(x)VVXR(X).
(AxP)VVYQ(Y) (Vx, YR(X, y)vIyL(y)).

I[J'Iﬂ ,IlaHHOﬁ CHUCTCMbI dKCUOM J10Ka3aTb TCOpPEMY,

a)

b)

¢)

d)

A,. Vx, y(P(a, x, x)VP(b, v, ¥)).
Jloka3zatp Teopemy

B,. AxVydzP(x, y, z).

* Ar VX(CPE)VRE)VQ(g(X)));

A, . VX(Rx)—L(X)"M(x));

A;. Vx(q(x)—-L(x)"D(x)),

Aq. VX(P(e(x))VR(M(x))).

Jloka3zatb Teopemy:

Bs. 3x, y((LX)"Mx))v(D(y)"L(y)))-

* Ar Vx(Ty(S(x, y)'M(y)—Ty(L(y) 'R(x, )))
Joxka3zate Teopemy:

B,. ~3xL(x)— VX, y(S(x, y)—=—"M(y)).
A1 Vy(S(y)—C(y)).

[oxka3zate Teopemy:

B.. Vx(dy(S(y)*R(x, y)) = Tz(C(z)"R(x, 2))).
* AL Vx(P(x)—P(f(x)))

JoxkazaTh TeopeMy:

B,. dx—P(x).

A;. VxB(x);

A, . Vx(Bx)—C(x));

A;. C(x)—D(b);

Ay ~Ix(D(x) E(y)).

[oxka3zate Teopemy:

Bs. Vx, y(C(x)"E(y)).

Jns ynpaxxaeHui 1.2 mpeoOpa3oBaTh TEOPEMBI B BOIIPOCHI 1 TTOIYIHUTh OTBETHI C TOMOIIIBIO
METOJIa PE3ONIOLHH.



14. TlomyuuTb OTBET C MOMOIIBIO METOJA PE3OIIOINHU:

a)

b)

d)
e)

2

h)

k),

1. Bce cTyaeHTH — JIIOIH.
2. [Ilers - cTyneHT.
Bomnpoc: Kto gemosex?

1. Bce, uro obmagaeT cBoricTBOM P, nMeeT cBoicTBO R.
2. Bce, uto obOnamaet cBoiicTBoM R, mMeeT cBoticTBO Q.
Bomnpoc: CyiiecTByeT JIu HEUTO, YTO 00JIaTaeT CBOMCTBOM P mim 00nagaer CBOWCTBOM

Q?

1. Ecnm X ecTb 4acTh y ¥ y €CTh 4acTh Z, TO X €CTh 4acTh Z.

2. Tlamem ecTh 9acTh KUCTH PYKH.

3. KucTb ecTh 9acTh pyKH.

Bonpoc: YacTsto koro siBnsgercs pyka ?

*

1. Bce oTnMuHNKYN HEe UMEIOT "XBOCTOB'".

2. Hexoropsle IBOCUHUKU UMEIOT "XBOCTHI".

Bonpoc: CymecTByeT i IBOCUHHK, KOTOPHII HE SBIAETCS OTIIMYHUKOM ?

1. Kro Xomut B rOCTH 1O yTpam, TOT IOCTYNAeT MyApO.

2. Ecnmy Koro yromHo ecTh BO3IYIIHBIH HIAPHUK, TO OH XOAUT B TOCTH IO yTPaM.
3. VY IIaTauka ecTb BO3AYLIHBIN MIAPUK.

Bormpoc: Kto nocrynaer myapo ?

Ecnn pobot obpaboran neraip, To ee 3adupaer mradesep.

Ecnu merans mocTymnmia Ha 00paboTKy, TO ee 00paboTaeT poOoT.
Eciu yenoBeky Hy)KHa JeTallb, TO OHAa NOCTYIIUT HA 00Pa0OTKY

. UenoBeky Hy)XHa BTYJIKa.

Bomnpoc: Yto 3abepet mrabemnep ?

S

1. Ecnu maccaxup cen B caMoJIeT, Ha KOTOPBIH eMy yaajaoch KYIHUTh OUIIET, ¥ 3TOT
CaMOJIeT B3JIeTElN, TO IACCAXUP JyMaeT, YTO JaHHBIN caMOoJIeT pa3o0beTcs.

2. Ecnu naccaxxup He cesl HU Ha KaKOW caMOJIET MJIM CaMoJIeT He B3JIeTel, TO
6€30MacHOCTb MaccaXupa rapaHTUPYeETCsl.

3. BesomacHocTh maccaxkupa Bacu He rapaHTHpyeTCs.

Bomnpoc: Kto gymaer, 9to camoner, Ha KOTOPBI eMy yIaJIoCh KYIUTh OHIIeT,

pazobnercs ?

%k

1. Bcskas Gonpliast mporpaMma CoIep>KUT MOIIPOIPAMMBI.

2. Jlms Bcex Mporpamm CyHIECTBYIOT IPOrpaMMBbI TaKHe, YTO €CIIU IporpamMma
HeOoJIblIasl, HECTPYKTYPUPOBAaHHAs U HE COJIEPXKUT MOIIPOrpaMmM, TO IIporpamMma 1
MOJIPOrpaMMa BCE PaBHO HE COM3MEPUMBI IO CIIOXKHOCTH.

3.  Ecnm nmporpaMMsl U HOANPOTPaMMBbI COU3MEPUMBI IO CIIOKHOCTH, TO 3HAYHUT
MOJTPOTPaMMBI CTPYKTYPHBIE WIIN OOJIBIIIHE.

4. CymecTByIOT IPOrpaMMBbl, CON3MEPUMBIE MO CIOKHOCTH C IOIIPOrPaMMaMH.

5. Ilporpamma pl HecTpykTypHasl.

6. Ecnu nporpammMa coiepKuT IOIIPOrpaMMBbl, TO OHU HAaXOJITCS B OTHOM
Oubauorexe.

Bompocl: Kakas nporpamma Oonbmas ?

Bonpoc2: Kakas noamporpaMma HaxoIuTcs B ofHOH O6ubauoreke ¢ pl ?

IIpugymats HOBBIE BOIPOCHI M MOJIYYUTH OTBETHI AT 3a1auH 4,3.



15. Hoka3zaTh Teopemy U noinyuutb otBeT OTB.
a) * AKCHOMBI:

1. HexkoTopsle ManueHTsl JI00AT CBOUX JOKTOPOB.

2. Hu onuH manueHT He JrOUT 3Haxapsl.
[oxka3zate Tepemy:

3. Hukakoil TOKTOp He SBIIETCS 3HAXapEM.

b) AKCHOMBEI:

1. Ecnu x peGeHOK (IUTS) A Y, TO Y POTUTETH X.

2.  Kaxneiii peOCHOK SIBJISICTCSI peOCHKOM CBOETO POIUTEIIS.
Bormpoc:

3. Jlnst 1r000T0 7 KTO SIBIISETCS €r0 poxuTenem?

Cc) AKCHOMBI:

1. Kaxnplit 00beKT a, HAXOIAINIACS B HEKOTOPOH TOUKE Y B KAKOM-TO COCTOSIHUH Z,
MOJKET OBITh TIEPEMEIIIEH B APYTYIO TOUKY (0€3 MPOMEKYTOUHBIX TOUEK) IO
HEKOTOPHIM BO3JICHCTBHEM.

2. KonkperHbIit 00BEKT HAXOAUTCS B (PMKCHPOBAHHON TOUYKE B ONPENEICHHOM
COCTOSIHUY.

Bormpoc:
3. 3. KakoBo nefcTBHs MO IEpPEMEIICHIIO 00BEKTa M3 TOYKH a B TOUKY b?



	Р.А. Ашинянц
	ЛОГИЧЕСКИЕ
	МЕТОДЫ
	В ИСКУССТВЕННОМ
	ИНТЕЛЛЕКТЕ
	ОГЛАВЛЕНИЕ
	ГЛАВА 1: Исчисление высказываний.
	1.1. Предложения и высказывания. Формальный характер рассуждении.
	1.2. Понятие формальной системы.
	1.3. Логика высказываний.
	1.4. Формы представления высказываний.
	1.4.1. Минимизация сложных высказываний с помощью метода Квайна.
	1.4.2. Правила минимизации с помощью карт Карно.

	1.5. Анализ рассуждений. Прямые методы вывода.
	1.6. Непрямые методы вывода. Метод резолюции.

	ГЛАВА 2. ЯЗЫК ЛОГИКИ ПРЕДИКАТОВ ПЕРВОГО ПОРЯДКА.
	2.1. Понятие предиката. Определения.
	2.2. Интерпретации. Модели.
	2.3. Правила вывода в логике предикатов первого порядка.
	2.4. Получение дизъюнктов.
	2.5. Теорема Эрбрана.
	2.5.1. Применение теоремы Эрбрана. Метод Девиса и Патнема.

	2.6. Метод резолюции для логики предикатов первого порядка.
	2.6.1. Алгоритм унификации.
	2.6.2. Правило резолюций.

	2.7. Формы представления логических формул. 
	2.7.1. Клаузальные формы.
	2.7.2. Хорновские дизъюнкты.



