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Jloruka npeaukaros.

1. DJieMeHTBI JIOTHKH BBICKA3bIBAHHU I

[Ipexxne 4yeM MNEepelTH K M3JIOKEHHKO OCHOBHBIX TIOJIO’KEHWUH JIOTUKH
NPEIUKATOB LENECO00PA3HO BCIIOMHUTH OCHOBHBIE 3JIEMEHTHI anreOpbl (JJOTUKH)
BBICKA3bIBAHUI, TaK KAK WMEIOTCS CYIICCTBCHHOE Pa3IMuMe MEXKIY JIOTUKOH
BbICKA3bIBAHUII W JIOTMKOH mpeaukaroB. (OCHOBHBIMH TOHSTHUSIMU  JIOTUKA
BbICKA3bIBAHWI SIBJISFOTCS BBICKA3BIBAHMSI M JIOTMYECKHE CBSA3KM (OMepanuu Hajn
BBICKA3bIBAHUSIMH ), & B JIOTUKE MPEAUKATOB KPOME BBICKA3BIBAHUI MCMOIB3YKOTCS
€Il MPEIUKaThl U KBAaHTOPBHI.

Bbicka3biBaHHe - MOBECTBOBATEIBHOE MPEMJIOKEHUE, O KOTOPOM MOKHO
CKa3aTh, YTO OHO UCTHHHO WJIM JIOXKHO (3HaueHue «M» umm «JI» COOTBETCTBEHHO).
CoenuHsist pa3uyHbIC BBICKA3bIBaHUS COrO3aMu '®', "wim", "ecnu..., To...", "He"
(IpyruMH CJIOBAMH, WCMOJB3Ys PA3JIMYHBIC JIOTHYECKUE ONEPALMU), MOKHO
CTPOUTh HOBBIE BBICKA3bIBaHWSA. CJOXKHBIM (COCTAaBHBIM) BBICKA3bIBAHUEM
HA3bIBAETCS BBICKA3BIBAHUE, COCTABIIEHHOE M3 MPOCTHIX C MOMOUIBIO JTOTHYECKHX
CBA30K. OO0 HCTUHHOCTM TMOJYYEHHBIX BBICKA3bIBAHUH MOXHO CYIUTh IO
VMCTUHHOCTH MCXOJHBIX BBICKA3bIBAHUI.

DOopMaTM30BAHHBIN SA3bIK TOTUKHA BBICKA3bIBAHUI BKJTFOUYACT:

* MNPONO3WUMOHAJIBHbICE TIEPEMCHHBbIC (BBICKA3bIBAHUs), KOTOphHIE Oyaem
0003Ha4aTh OONBIIMMU JTATUHCKUMHU OyKBaMHU (BO3MOXKHO C WHACKCAMM) A,
B,C...,

* JIOTHYECKHe CUMBOJIbL. &, V, —, 7=, ~.

* BCIOMOTaTe/ibHbIe CHMBOJIbI. OTKPBIBAKOIIASCA CKOOKa (, 3aKpbIBAIOMIASCS
ckoOKa ), 3ansTasl.

B noruke BBICKa3bIBAaHWN MPOU3BOIATCS CICAYIOIIAE OCHOBHBIE ONEPALAN
(JIOTUYECKUE CBS3KH): OTPHULAHWAEC, KOHBIOHKLHWSA, TU3BIOHKLHS, WMIUIMKALUS,
SKBUBAICHIMA. OHM PacCMaTPHUBAKOTCS KAK CPEACTBO BBIYMCIICHHS JIOTUYECKOTO
3HAUEHUS CIIOKHOTO BBICKA3BIBAHUS IO JIOTHYECKAM 3HAUEHUSIM COCTABJISFOLIAX
€r0 MPOCTHIX BBICKA3bIBAHUH.

* Konbwouknusi: A & B (untaercs " A u B"). KOHbIOHKIMS MCTMHHA TOrAA W
TOJIKO TOT/IA, KOT/1a UCTHHBI 00a BhICKa3bIBaHus 4 U B.

» Jlm3broakuus: Av B (uutactes "4 wim B"). JIM3bIOHKIKS UCTHHHA TOTAA W
TOJIBKO TOTJA, KOTJA MCTUHHO XOTsI Obl OJHO W3 BBICKA3bIBAHWNA A Win B .
JIlpyruMu CJIO0BaMU, AA3BIOHKIMS JIOXKHA TOTA M TONBKO TOTJA, KOTJA JIOKHBI
00a BbICKa3biBaHus A U B .

 Nmmmmkamusa: A — B (umtaercs "ecmu 4, 10 B", unu "A Bunedyer B").
HMMnnvkanus JIoKHA TOrJa | TOJIBKO TOTAA, KOr/la UCTUHHO A M JIOKHO B .
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* DJKBHBaJeHUUs:. (PKBUBAJICHTHOCTb, PAaBHO3HAYHOCTh) A=B (wm A~B)
(uataercs “A SKBUBAJICHTHO B, uim “A Toraa W TOJBKO TOrAa, kKorma 57)
WCTUHHA TOTJA U TOJIBKO TOTJA, KOTAA UCTUHHOCTHBIE 3HAYECHHMS BBICKA3BIBAHUIA
COBIAJALOT.

« Orpunanme: 4 (umtaerca "He A"). OTpHIAHHE HCTHHHO TOTJA M TONBKO
TOT /14, KOT/1a UCXOTHOE BBIKA3bIBAHUE A JIOKHO.

Cnenyer OTMETUTH, 4YTO HE CYLIECTBYET E€IMHOM,
CUMBOJIMKHA. B HmKenpuBencHHOH Tal0nuile NPHBENCHB HAWOOJIEEe YacTo

O0LIEPUHATON

MCIOJIb3YEMBIC CUMBOJIMKH aITreOpbl BEICKA3bIBAHUIA:

CumBoJIKa
Onepanust Hax BbicKasbiBanueM | penepa- | Ileano- | ['mnb- Jlykace-
ITupca Paccena | Gepra BHYA
Orpunanue (HE a) a’ ~a a Na
Konpronkmus (a U b) a-b a-b a&b Kab
JMussronkimsa (a I b) a+b avb avb Aab
Wmmmakanus (ECJIN a, TO b) a—>b ach a-b Cab
Oxsusanenuus (a DKBUBAJIEHTHO b) a=b a=b a~b Eab

JIOBOJIbHO 4YacTO MCIOJIB3YETCS CMENIaHHAs CUMBOJIMKA, KOTOpas, Kak
MPaBUJIO, BIOJHE OUYEBU/IHA MO KOHTEKCTY.

Taxke, BBICKA3bIBAHHUE, HMMCIOIIEE
o003HauvaeTcsd Kak ‘17, a BRICKa3pIBAHUE, NMEIOIICE 3HAUYCHUE “TI0XKB~ - Kak “0”.

3HA4YeHWEe  “UCTUHHO  YacTo

BakHbIM MOHATHEM JIOTUKMA BBICKA3bIBAHUN SBJISICTCS MOHSATHE (POPMYJIbI
JIOTHKH BBICKA3bIBAHUA, KOTOPask OMPEAECISIETCS CICAYIOUIMM 00Pa3oM.

1. JIroOas mpono3uioHaibHas NEpEMEHHas €CTh (popmyJa.

2. Ecnu A, B dopMyibl, To BEIpakeHHs —A (mm A), A&B, AvB,
A—>B, A=B (umu A~B) ectb dpopmyna.

Cornawmenue. [lpu 3anucu Gopmya BHewmrHME CKOOKM omyckaroT. Kpome
TOr0, OMYCKalOT HEKOTOPbIE BHYTPEHHUE CKOOKH, CUMTAsl, YTO & BBIMOJHSIETCS

paHbIIe v/, KOTOpas BBINMOJIHACTCA pPaHbIIEC —, T.€. I VIPOIICHUSA 3alliCU
CJIO’KHBIX BBICKA3bIBAHWIA MCMOJB3YIOT NMPABUJIIO NPHOPUTETA CBA30K: «—», (&Y,
€V, <P, «~», 4TO MO3BOJISET MOIYyYaTh 00JIEE KOMIAKTHBIEC BBIPAYKECHHSI.
Beeaeno nonarue noadopmMyJibl IOTUKH BBICKA3bIBAHUN:
» Tlondopmyiioi Tpono3NIMOHATBHON NEPEMEHHOMN SIBIIIETCS OHA Cama,
* ecnu (popmysia UMEET BUA A, 10 ee noagopMyJIaMu SBJISIOTCS OHA cama,

¢dopmyna 4 u Bce noadopmyisl GOpMyJibl 4;



 ecou  (dopmyna umeer Bun (A& B), (AvB) wm (A—>B), T0 ¢¢
noadopMysiaMu SIBISIFOTCSL OHA cama, GopmyJiel A U B U Bce moadopMyJibl
dopmyn A u B.

Ipumep 1.1.
Beripaskenue (A& B) — ( Av B)) seisercst opmyoit. C y4eTOM COIIALICHAs
ee MOYKHO 3ammucarh 6e3 CKOGOK ciIeayroumm oopazoM: A& B— Av B.

[Tondopmynamu ykazaHHoi Gopmyisl sBisitores 4, B, A& B, Av B, Av B,
A&B— AVB.

JIBe popMyJIbl TOTHKHU BHICKAa3bIBAaHUH A U B HA3bIBAIOTCS 9KGUBAIEHIMHBIMU
(ob6o3nauaercs 4 = B, wm A~ B, i 4acto A=P5) €Cld OHH NMPUHUMAOT
OJIMHAKOBBIC ~ 3HAUEHUS NP  JIFOOBIX  3HAUEHUSAX  BXOAAIIMX B  HHUX
IPONO3ULUOHATIBHBIX MEPEMEHHBIX, WU, APYTUMHU CIIOBAMM, €CIIM WX TaOJIMALbI
WCTUHHOCTH COBIAJIALOT.

[TpuBenem 3KBUBANICHTHBIE (POPMYIIBI (3aKOHBI) AIN€OPbl BHICKA3bIBAHUA.
A= 4;

A& B=B& A4;
AvB=Bv A4;
Av(BvC)=(AvB)v(;
A&(BvC)=A&BvA&C;
AvB&C=(AVvB)&(AvC);
A&B=AVB;
AvB=A&B;

. A—>B=AVB;
10.4—B=B—> 4;
11.A&(AvB)=4;

12.Av A& B=A4;

O X N o n kW

13.A& A= A;
14. Av A= A4;
15.A& A=0
16. Av A=1;
17.1v A=1;
18. Ov A= A;
19. 1- A= A;
20.0-4=0.



dopmyna, mnpuHUMaromas 3HaueHWe «1» TOpH  BCEX  3HAYCHHAX

MPOMO3UIIMOHAIIBHBIX TMEPEMEHHBIX HA3bIBACTCS TOXJICCTBEHHO WCTUHHOW WIIH

TaABTOJIOTHEIH, a (opMmysa, MpuHUMArOWas 3HaueHue «0» MpPU BCEX 3HAYEHUSX

MPOMO3UIIMOHAJIBHBIX ~ TIEPEMEHHBIX  HA3bIBACTCS  MPOTHBOpeuHeM (WK

HEBBITOJIHUMOMH ).

dopmyra JJOTUKHA BBICKA3bIBAHWN HA3bIBAECTCS BHIMOJHUMOI, €CITU OHA MPU-

HUMAET 3HAYEHUS UCTUHA XOTs Obl MPU OAHOM HA0OPE 3HAUYECHUH BXOAALINX B HEE

MPOMO3UIIMOHATBHBIX TEPEMEHHBIX.

InemeHmapHoil KOHBbIOHKYUEH HA3BIBACTCS TMPOU3BOJIbHAS KOHBIOHKLIMS

MPOMO3UIIMOHAIIBHBIX MEPEMEHHBIX WU UX OTPULIAHUM.

InemMeHmapHoi Ou3bIOHKYUell HA3BIBACTCS MPOU3BOJIBHAS U3 BIOHKIUS

MPOMO3UITMOHAIIBHBIX MEPEMEHHBIX WU UX OTPULIAHUM.

OcHoBHbIE (OPMBI POPMYI TOTUKH MPEAUKATOB:

*  Jlu3vblOHKMUGHOU HOpMAaAbHOU ¢hopmoii (/[HD) HazpiBaeTCS MPOU3BOJIbHAS
JU3BIOHKIIUS AJIEMEHTAPHBIX KOHBIOHKIIWN.

» Konvlonkmuenoit HopmanvHoil opmoit (KHP) HazpIBACTCS MPOU3BOJIbHAS
KOHBIOHKIIUS DJIEMEHTAPHBIX TU3bIOHKIIHIA,

+ JIHO® (KH®) HazwiBactTcsi cogeputennoii v odo3navaercs C/[HO (CKHD),
€CIIM KaKJasl MEPEMEHHAs, BXOAAIIAs B HEE, BXOAUT C OTPULAHUEM WJIM O€3 B
KOKIYHO 3JIEMEHTAPHYI KOHBIOHKIUIO (JIEMEHTAPHYIO0 JU3BIOHKIIUIO) POBHO
onuH pas. lng kaxaod Gopmysibl CYymECTBYIOT dKBUBajeHTHbIE ¢l JIHD u
KHO®.

BaxxHOoe 3HaYeHME B JIOTMKE BBICKA3BIBAHWIA SBISACTCA  npoodaema
paspemiumocmu, KOTOpast 3aKJIFOYACTCS B CICAYIOMIEM: CYIIECTBYET JIH aJITOPUTM,
MO3BOJISIOIMNA ISl TTPOU3BOJIBHON JIOTMYECKOH (POPMYJIbI B KOHEYHOE YHUCIIO
11aroB BBISICHUTD, SBIISICTCS JIM OHA TOXICCTBEHHO MUCTUHHOW (MM TO>KIECTBEHHO
JIO’KHOH )?

Bnonne o4eBMaHO, 4TO 3Ta MpodjeMa MMEET MOJOKUTEIBHOE PEUICHHE,
NOCKOJIBKY BCErJa MOKHO Tnepedparb BCE BO3MOXHBIE HAOOpBI 3HAYCHUMN
aApPryMEHTOB W BBIYMCIUTH HA HUX 3HAUYEHUS 3aaHHOU (POpMyJbl (T.€. COCTABUTH
Tabnuy UCTHHHOCTH). Ho anst Gonpmmx (GopMyst 3T Tabauibl TPOMO3JIKK U UX
UCIIOJIBb30BAHUE 3aTPyAHUTENBHO. [1103TOMY [UId YCTAHOBIICHUS TOXKACCTBEHHON
WUCTUHHOCTH WJIHM JIO)KHOCTH (OPMYJ 4acTO HMCHOJB3YIOT APYTyr NPOLELYPY
pacro3HaBaHus, CBSI3aHHYKO C npuBeacHueM ¢opmyiasl Kk KH® wm JJHO. B
COOTBETCTBHUH C OTUM UMEIOT MECTO CIICAYIOIINE TEOPEMBL:

1. Kpurepnii To:xkaecTrBeHHOH HCTHHHOCTH (opmyabl. [is TOro 4toOwbl
(¢opmyna  anreOpbl  BBICKA3bIBAaHWH  Oblla  TOKIACCTBEHHO  HMCTUHHOM,









U3 tpeTbero ypaBHenus umeem, uto C' — D=0 unm CvD=0u3 KOTOPOIO
caenyer, uto C =0u D=0, a orcioma umeem, uto C =1. IIpeobpasoBbiBas
BTOPOE YPaBHEHHUE, TIOydaem: 1 vB=1.Takkak D=0, 10 Moay4yaeMm B=1,u,
cienoBarenbHo, B =0. AHAJIOrMYHO, NEPBOEC YPABHEHUE BBIPA3UM B BHUJC
AvB=1,u Torma ¢ Y4ETOM TOTO, 4T0 B =0, mojsyyacm A=1 wm A=0. Hrak,
MOJTYYHJIA, YTO UCTUHHBIM MTPU AAHHBIX YCIOBUIX OYJIET TOJIBKO BhICKa3biBaHUE C.
CrietoBaTeNibHO, I MPOXO0KICHHUS TPOU3BOICTBEHHON MPAKTUKH NP 3aIaHHBIX
YCIOBUSIX HA 3aBOJ OyeT HampaeieH cTyacHT C.

JIpyroii MeTon pelIeHHs 3TOH 3a1ayu 3aKJIKYacTcss B TOM, YTO B CHIY
WUCTUHHOCTH BBICKA3bIBAHUN WX KOHBIOHKIIHMS TOXKE OYJET UCTUHHOM, T.€.

(A—>B)-(D—>B)-(C—>D)=1.

[Tocne mpocThix MpeoOpa30BaHM MOTYYaEM: A-B-C-D=1 u3 KOTOpOH
cnenyer, uro A=0, B=0, C=1, D=0, 4T0 AAaET TOT € OJHO3HAYHBIA OTBET — HA
3aBoj OyAeT oTnpasicH cTyaeHT C.

Ortser: C.

Ipumep 1.3

Hcnonb3ys TOrmueckne onepanny pemmTe Caeay oIy 3a1a4y:

B wuwHCTHTYTE OBII YMBIIIJIEHHO MCHOPYEH KOMIBIOTEP. llomo3pesaror
yerelpex CTyneHToB: A, B, C, D. IIpn omnpoce KaKAblii W3 HUX CACNAT TPH
3aSIBJICHUS.

Crynenr A:

1. 51 He BuHOBAT (0003HAYMM 3TO BBICKA3bIBAHUE KAK 1),

2. 51 He MOAXO0UN K 3TOMY KOMIBIOTEPY — ds;

3. D 3Haer, KTO MCHOPTHIT KOMIIBIOTEDP — d3.

Crynenrt B:

1. KoMmberoTep UCHOpTHI HE g — Dy

2. CD 4 He ObUI 3HAKOM 10 TOCTYIUICHUS B UHCTUTYT — b,

3. Oro coenan C — bs.

Crynenr C:

1. 51 He BUHOBAT — C1;

2. Oto caenan D — ¢;;

3. B roBoput Henpasay, YTBEP:KAast, 4YTO 1 HCTIOPTUJT KOMITBEOTED — C3.

Crynent D:

1. 51 ne BuHOBAT — d|;

2. Kommerorep ucnoprun A — ds;

3. B MOXET MOPYYHTHCS 32 MEHS, T.K. 3HAET MEHS CO JTHS POXKACHUS — d3.



B nmaneHelimeM Bce NMpHU3HAIM, YTO OAHO W3 TPEX 3asBICHUN SIBISCTCS
H0HBIM. KTO M3 CTYI€HTOB YMBIIIJIEHHO HCIOPTHI KOMITBIOTEP?

Pewenue.

[TOCKONBKY TMOKa3aHUS KaXAOro CTYACHTA SBJISIOTCS B LIEJIOM WCTHHHBI
TOJIBKO NPH YCJIOBHM, YTO JIBA BBICKA3bIBAHWS WCTUHBI M OJHO JIOXKHO, TO 3TO
MOYKHO OIUCarb C MCIOJB30BAHUEM DIIEMEHTAPHBIX JIOTMYECKUX (DYyHKIMA
CJICAYIOIIUM 00pa3oM:

A= alaz_gg val_gza3 \/_51a2a3 ;
B =bbyb3~ b byby v bibybs;
C =¢1cyC3 Ve C203 V€005,
D=dd,ds;vddrd;vdid,d,

JInst pemieHust STOW CUCTEMBl YPAaBHEHHMH €€ HEOOXOAMMO VIIPOCTHUT,
UCIONB3Ys 3aKOHBI aIreOpbl BEICKA3BIBAHUIA.

PaccmotpuM Tpethe ypaBHeHue. [1o yCllOBHIO ¢;—cC; M, CIEIOBATEIIBHO,
¢ =¢. Ho mak kak ¢C;-¢;=0, ¢ -¢=¢, 10 nmonyyaeM C =¢ -C,. OT0
BBIPQKECHUE WCTUHHO, eciu ;=1 u ¢,=0. 3Haunt C HEe BUHOBAT U D TOXE HE
BHHOBAT (BBICKA3bIBAHUE C, JIOKHO). OTCIOJA CIEAYET, UTO b3 JOXKHO, T.€. b3=0 n
torna b;=1. Cnenosarensno, B= b,b,b;, otkyma cnenyer bi=1, by=1, 1.e. B He
BuHOBar. Taroke BHAMM, 9YTO b, TPOTHBOIONOXKHO di, T.e. by,=d; 3HauwT
D= d,d,d;. D10 paBeHCTBO MCTUHHO Tor/a, korna d,=1 u dy=1. CrenoBatensHo,

KOMITBIOTEP UCHOPTHIT CTYACHT A.
OrtBeT: A.

Ipumep 1.4

Hcnonb3ys annapar anreOpbl BHICKa3bIBAHUN PEIIMTE CIACAYIOLIYO 3a0a4y:
[To oOBMHEHMIO B OrpabiicHuu mepea cyaoM mpeacraim Meanos, [leTpos,

Cupopos. ClieICTBUEM YCTAHOBJIEHO:

1. Ecnu MIBaHOB HE BUHOBEH Uiy [1eTpoB BUHOBEH, TO CHIOPOB BUHOBEH,;
2. Ecmm MBaHOB HE BUHOBEH, TO CHAOPOB HE BUHOBEH.

TpeOyercs onpeaenmTs, BAHOBEH U FiBaHOB?

Pemenue.

Beeaem 0003HaueHNs MPOCTHIX BBICKA3bIBAHU:

A = «IBaHOB BUHOBECHY,
B = «IleTpoB BUHOBEHY,

C = «Cu10pOB BUHOBEHY.
Ha sa3pike anreOpbl BbICKa3bIBaHW 3alWIIEM  YCIOBHE 3a1aud ((paxThl,

ycranoBieHHsle ceactuem). 1. (AvB)—>C u 2. A—>C.
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Tak kaKk yCTaHOBJIEHHBIC (DAKThI HCTUHBI (BBIPAKEHUS 1. U 2.), TO UX
KOHBIOHKIIMS TaK e OyIeT UICTHHHA, T.€. (( AvB)— C)- (Z —C ))z 1.
[IpeoOpa3oBas MOIyYEHHOE BEIPAKEHUE, TOTYHYACM:

(4vB)—>C)(d>C))=(4-BvC)-(AvC)=
=4A-BvA-CvA-B-C=A4-(Bv(C)=]1,
KOTOpOe OyHeT HMCTHHHO, ecid A Oyaer MCTMHHO (M, KOoHewuHo, B v ( Toxe
UCTUHHO), T.€. 4 0IHO3HAYHO BUHOBEH. (Bonpoc o BuHOBHOCTH B 11 (C HE CTOUT).
OtBet: UBaHOB BUHOBEH.

Hpouecc INOJIYUCHHA HOBBIX BBICKA3bIBAHUN M3 APYyIrux BBICKA3bIBAHUM C

WCITOJIb30BAHUEM JIOTUYECKUX OINEPalrii HAJ HUMH, HA3BIBACTCA PUCCYIHCOCHUEM
(uma ymozaxaiodenuem). VICXONHbIE BBICKA3bIBAHUS HA3BIBAKOTCS HOCHLIKAMY, A
NOJTly4YaEMBbIC  BBICKA3bIBAHUSI — 3akiiodenuem (cieocmeuem). B noruke
BBICKA3bIBAHUI PACCYKICHMS JNENATCA HA OeOyKmugHvie W UHOYKMusHvle. B
JNEAYKTUBHBIX PACCYKACHUSAX CBA3M MEXKAY TOCBUIKAMA MW 3aKIHOYEHUEM
MPEACTABISIIOT  CO00M  (POPMANBbHO-TOTUYECKUE 3aKOHBI, B CWJIY 4YE€ro Mnpu
WUCTUHHBIX TOCBUIKAX 3aKIFOYEHHWE BCETJa OKAa3bIBACTCS MCTUHHBIM. B
WHAYKTUBHBIX PACCYXKIACHUAX MEXKAY MOCBUIKAMU M 3aKIHOYEHUEM MMEKOT MECTO
TAKHE CBS3HM, KOTOpPbIC OOECHEUYMBAKOT MOJIYYCHHUE TOJBKO MPABAONOA0OHOIO
3aKIHOYEHUS] MPU MCTHHHBIX IMOCBUIKAX. B 3TUX pacCyXAEHUSAX MOCBHUIKHA JIMIIb
NMOATBEPKAAOT 3aKIIIOUEHUE. B mporecce pacCyKIeHus MHOTAA 3a JIEAYKTUBHBIC
NPUHUMAKOT YMO3AKIIOUEHUs, KOTOPBIE TaKOBBIMH HE sBISAOTCA. llocimenHue
HA3bIBAIOT HEMPABUJBHBIMUA, & (COOCTBEHHO) NEAYKTUBHBIE — TPABHJIbHBIMH.
Hwxe npuBeacHbl mpuMepsl HaOOJIEE YaCTO MCMOIb3YyEMBIX MPABKI MOy YCHHS
JIOTUYECKH MPABUIIBHBIX YMO3AKIFOUCHHA.

1. Vreepxknaromuii Moayc (modus ponens):
«Ecnu uz svickazvisanusi A credyem gvickaswvisanue B u cnpageonuso (UCmuHHO)
gvicKazvi8anue A, mo cnpageoiuso By.
Jlormyeckas cxema 3T0ro yMO3aKIIFOUEHHUs TAKOBA:
A— B, A4
FEE
2. Orpunaronmii Mmoayc (modus tollens):
«Ecmuw uz A cnedoyem B, Ho evickazwieanue B negepno, mo HeGepHO U
gviCKa3bIBaHue A ».
OT0 npaBWIO0 0003HAYAETCS KaK
A— B,E
-
3. VrBepxaarome-orpunaromuii Moayc (modus ponendo-tollens):
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«Ecnu cnpaseonruso nubo swvickaswvieanue A, aubo e@vickazviganue B (6 pasz-
OeUmesIbHOM CMbICIe) U UCIMUHHO OOHO U3 HUX, MO OPY20e JIOJCHO .
A®BA A®B,B
B 4
4. Otpunaronie-yTeepskaaronmii moayc (modus tollendo-ponens):
a) «Ecnu ucmunno aubo A 1ubo B (6 pazoerumenvHom cmvicie) U He8epHO 0OHO U3
HUX, MO UCIMUHHO Opyeoey.

A®BA ~ A®B,B
B A4
0) «Eciu ucmunno A wiu B (8 nepaszoeiumenbHOM CMblCle) U HeGepHO OOHO U3
HUX, MO UCMUHHO OPY20e ».

Av B, A . AvB,B
B A
5. IlpaBuno TpaH3UTUBHOCTH:
«Ecnuus A cneoyem B, a uz B cieoyem C, mo us A credoyem Chy.

A—>B, B—>C
A—>C

6. 3aKOH NPOTUBOPEYUHS:
«Ecnu uz A credyem B, a maxoce uz A ciedyem B mo A nesepiony.
A— B, A—> B
y :

7. 1lpaBuno KOHTPaNoO3ULIAN:
«Ecnu uz A creoyem B, mo uz moeo, umo neeepro B, ciedyem, umo negepHo A».
A—>B

B—A
8. CnoxkHas KOHTPANO3ULUS:
«Ecmuuz A u B creoyem C, mous A u C ciedyem B ».
A-B—>C
A4-C>B
9. TlpaBuio ceyeHus:
«Ecnuus A cneoyem B, a uz B u C cieoyem D, mo us A u C creoyem Dy.
A—>B B-C—>D
A-C—>D
10.ITpaBuio umnopranuu (00bEAMHEHUS MTOCBLIOK ).
A—>(B—>C()
A-B—>C
11.ITpaBuiio s3kcnopTanyu (Pa3beIMHEHUS MOCHLUTOK):
A-B—=>C
A—>(B—>C)

12.TIpocTeie TUIEMMBIL:
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A—-CB—C AvB A—>B A—>CBvC

12.1) 5 ; 12.2) y
13. CrosxHbIC TUJIEMMBI:
A= B C—->D AvC A—B,C—D,BvD
13.1) 5D , 13.2) Ve .

Paccyxnenus, npOBOAMMBIE, HAITPUMED, 110 TPABUIIAM
A— BB A— B A Av BB
) — ) - — n ap.
A B A P
ABJIAKOTCA HpI/IMepaMI/I HeraBI/IHBHBIX YMO?)aKJ'IIOLIeHHﬁ.

PaccMOTpuM HECKOIBKO TPUMEPOB HA MPUMEHEHUE TPUBEICHHBIX MTPABUII
JUTS OLICHKH CIICTTAHHBIX YMO3AKIKOYCHHAN (IPaBUIBHOCTH PACCYKICHUIA ).

Ipumep 1.5

[TpoBepuTh NMPAaBUIBHOCTE paccykacHus: “Eciau maHHBIA MHOTOYTOJIbHUK
IIPaBUJIBHBIA, TO B HErO0 MOYKHO BIIMCATH OKPY>KHOCTB. J{aHHBIA MHOTOYT'OJIBHUK
npaBuibHbIA. ClEI0BaTeNIbHO, B JAHHBIA MHOTOYTOJBHMK MOXKHO —BIIMCATh
OKPYXHOCTB .

Pemenue.

JUI mOCTpOEHUsl MpaBuiia pacCy ) ACHUN popMann3yeM 3aauy, T.€. BBEIEM
0003HAYCHUS BBICKA3bIBAHUI:

X - IaHHBI MHOTOYT'OJIBHUK ITPABUIIBHBIN;

Y- B JaHHBIA MHOTOYTOJIBHUK MOYKHO BIIMCATh OKPYKHOCTb.

Torga cxema (IpaBUIIO) pacCy>KACHUS 3aMUILIETCS B BUAE:

X—->rX

————— (modus ponens).

JlanHO# cxeme cooTBeTcTBYeT (popmyna (X — VY )- X — Y. Dra dpopmyna
SIBJIICTCS TABTOJIOTUEH. JICHCTBUATEIBHO

(X >Y) X>Y=(XVvY)X>Y=(XVY) XVvI=XVvIvXVvY=

=X YvXVvY=YvXvY=(YVvY)vX=1vX=1 (OrMeram, 410 npu
npeoOpazoBaHun  (GOPMyJIbI MBI OPUMEHHIWM  (OPMYJy  BBIUYEPKHUBAHUS
X-YvX=YvX ¥ CBOHCTBO aCCOIMATHBHOCTH JUTs U3 BIOHKIIAN ).

T.k. B pe3yJbTare NOJYy4YWIHM, 4TO (opMmysa SBISETCS TaBTOJOTHEH, TO,
CJIEAOBATEINBHO, PACCYKACHUS ABIAFOTCS MPABUIBHBIMH.

Oteert: PaccyxaeHus npaBUIIbHBIE.
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Ipumep 1.6

[TpoBepuTh MPaBUIBHOCTh paccykacHus: “Ecim maHHBIE MHOTOYTOJbHUK
NPaBWJIBHBIM, TO B HETO MOKHO BIIMCATh OKPY>KHOCTb. B JaHHBII MHOTOYTOJIbHUK
HENb3s BOUCATh OKPYXHOCTb. ClEeIOBATENIbHO, JAHHBIA MHOTOYTOJIBHUK HE
MPABUJIBHBIN .

Pemenue.

OctaBuB mpekHUE OOO3HAYECHMSI, TMOJIy4aeM  CIACAYIOIYK)  CXEMY
PacCyXICHHUS:

X->VY 5

——— (modus tollens), kOTOpoi COOTBETCTBYET (hopMyIia
(X —Y)-Y = X, KOTOpasi sIBISAETCS TAaKXKe TABTOJNOTHEH, B UeM MOKHO

yOenuThCs  MOCTPOMB  TaONMIy UCTUHHOCTH, WM  BBIIOJHUB  MPOCTHIC
npeoOpa3oOBaHHUS: (X—)Y)-?—)Y:(X—)Y)-)_’VY:X——H’VEZ’VY:
XYvYivX=XvYvX=(XvX)vY=1vY=L
Orteet: PaccyxieHus npaBUIbHBIC.

Hpumep 1.7

[TpoBepuTh MPaBUIILHOCTL paccykacHus: “Eciu naHHbIE MHOTOYTOJbHUK
MPABUIBHBIN, TO B HETO MOKHO BIMCATh OKPY>KHOCTh. B AaHHBIA MHOTOYTOJIbHUK
MOXXHO BMHCaTh OKpPY>KHOCTh. CJel0oBaTeNbHO, JaHHBIA  MHOTOYTOJIbHUK
MIPABUJIBHBIN .

Pemenue.

[Tpu Tex ke 0003HAYECHUSX BbICKA3bIBAHUM, UTO U B MPEABIAYIIUX CIyYasX,
cXeMa paccykaAeHus Oy1eT UMETh BUI:

X-YY N

——— KOTOpOil B 3TOM cityyae OyAeT COOTBETCTBOBAThH (JOpMYyJa;

(X —>Y)-Y — X, uKoropas HE ABJISETCS TABTOJOTUEH. J[€HCTBUTENBHO:
(XY )Y 5>X=(X>Y)VvX=X>VvYvX=X-YvYvX=
=Y (Xv)vX=Y-lvX=YvX=l CreiosarenbHo, pacCykKIcHNs He

SIBJISIFOTCS TPABUAJIBHBIMMU.
Otsert: PaccyxaeHust HENPABJIBHBIE.

Ipumep 1.8

[TpoBepuTh MPABUIIBHOCTL pacCykaeHus: “Ecnu 4mMcio pauMoHambHOE, TO
OHO MPENCTaBUMO B BHUJIE OTHOLICHHS ABYX LENbIX yucell. CleqoBareabHo, €Ciu
YUCJIO HE MPEACTABMMO B BHJE OTHOILUCHUS ABYX LENBIX YKCEN, TO OHO HE
SBJISIETCS PALIMOHAJIBHBIM .
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Peuienue.

Beenem 0003HaueHUs BbICKA3bIBAHUH:

X - 4ACJIO pallMOHAIBHOE,

Y — 4uCIIo NPEACTaBUMO B BUJIC OTHOIICHUS ABYX LIEJIBIX YHCEIL.

X —>Y
3anuieM CXeMy pacCy>KACHUS B BUJE ﬁ (MPaBWJIO KOHTPAMO3UIIIH ).
-

DTOMy HpaBUIy COOTBETCTBYET dopmyna (X —Y)— (Y — X ), KoTopas
SBJIIETCSL TABTOJIOTUEN (3aKOH KOHTPAIO3ULIMN ), U, CICA0BATEIBLHO, PACCYKACHUS
PABUJIBHBIC.

OtBet: PaccyxacHus MpaBUIIBHBIE.

Ipumep 1.9

[IpoBepuTe  MPABUIBHOCTb  PACCY>KICHUA: “Bcnmu TpEyroibHUK
PaBHOOEAPEHHBIN, TO ABE €r0 CTOPOHBI paBHbI. ECIM ABE CTOPOHBI TPEYTONBHUKA
paBHbl, TO JBa ymia €ro pasHbl. CleIOBarenbHO, €CIM  TPEYTOJIBHUK
PaBHOOEAPEHHBIN, TO JBA YIJIA €T0 PABHBI .

Pemenue.

Beeaem 0003HaueHNs BICKA3bIBAHHIA:

X — TPEYrOJIbHUK PaBHOOEAPEHHBIN;

Y — ABE CTOPOHBI PaBHBL,

Z — N1Ba yIjia paBHBIL.

3anuieM CXEMy PacCyKICHUI B BUIE:

XYY —>Z

X—=>7Z

CJIEIOBATENLHO, COOTBETCTBYOWAsA €l popmyna (X =Y )(Y > Z)>(X > 7Z)

, KOTOpas SABIIACTCA IIpaBHUJIOM CHUJIJIOTHU3Ma, u

>

SBJIIETCS TABTOJIOTUEH, YTO ONPEAETAET NPABUIIBHOCTD PACCYKICHUM.
Otgert: PaccyxaeHus NpaBUIIbHBIE.

Ipumep 1.10

[IpoBepuTe TPaBUIBHOCTBL paccyxncHus: “Ecnm  MBaHOB  sABiseTcs
VYaCTHUKOM 3TOr0 NPECTYIUIEHHWA, TO OH 3HaJ noTepresiiero. MiBaHoB He 3Hau
MOTEPIEBILIET0, HO 3HAJ €ro eHy. [Torepnesmmii 3nanm MBanosa. CieaoBareibHoO,
HBaHOB SABISAETCS YYACTHUKOM 3TOTO TMPECTYIIICHUS .

Pemenue.

Beenem cheayronie 0003HAUYEHUS BBICKA3bIBAHMIA:

A- VBaHOB SBJIAETCS YHACTHUKOM 3TOTO MPECTYIUICHHUS,

B- MBaHOB 3Ha)I NOTEPNEBLLETO;

C- VBaHOB 3HaJ KEHY MOTEPIIEBILIETO;
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D- Ilorepneumii 3Han MBanosa.
3anuiieM CXeMy pacCyKICHUN B BUJE:
A—B,B-C,D
y :
(A— B)-B-C-D —> A. BbIIONHANB Npeobpa3oBaHus MOTydYaeM:
(A—>B)-B-C-D—>A=(A—>B)-B-C-DvA=Ad— BvB-CvDv A=
A-BvBvCvDvA=AvBvCvD=1. Te. dbopMyna HE  paBHaA
TOKIECTBEHHO €AMHHLE (HE SBISIETCS TaBTOJOTHEN) W, CIIEIOBATEIBHO,

pPacCy>KICHUS HEBEPHBI.
OtBeT: PaccyxneHrs HEMPABUIIbHEIE.

OTOMY paccy>KIE€HUI0 COOTBETCTBYET (PopMyJia

AnreOpa BbICKa3bIBaHW SBIACTCA  3PPEKTUBHBIM METOIOM MPOBEPKU
NPABUJIBHOCTH PACCYKIEHUIN. PacCyKIeHHE CUATAETCS TPABUIIbHBIM, €CIIA MEKIY
€ro TMOChUIKAMM M 3aKJIYECHUEM HMEET MECTO OTHOILIEHUE JIOTUYECKOTO
CIENOBaHUs, T.€. W3 MOCBUIOK A;, Ay ..,A, CHeayer 3aKiioueHue B, ecim
uMmakamms 4 & A, &...& A4, aBageTca TOKACCTBEHHO MCTUHHOM.

Ecnu ¢opmyna, siBlisiromascs N€peBOJOM PacCyKIEHUs Ha S3bIK CUMBOJIOB,
OKa3bIBAETCS TOXKAECCTBEHHO MCTHMHHOW, TO MOYKHO CJAENaTh BBIBOA O TOM, YTO
paccyxxaeHue npasuibHoe. Eciu 3Ta Gpopmyna sSBseTCS TOKICCTBEHHO JIOXKHOM,
TO PACCYXKICHUE HempaBWiIbHOE. MOXKET OKazaTbCs, 4TO (hopMmysa SBISETCS
BBITIOJTHUMOM, HO HE TOXKIECTBEHHO MCTUHHOW. B 3TOM cliyyae HET OCHOBaHWA
CUMTaTh PACCYy)KIECHHUE TMPaBUIbHBIM. HeoOX0auMo MPOAOIIKMTH — aHAJIU3
pacCy>kKJIicHUs, HO YK€ CpeacTBamu Oosiee Ooraroro pasjaena JIOTUKA —
CpEICTBaMU JIOTUKH MPEAUKATOB.

2.IlousiTHE MpeaNKAaTA.

B anreOpe BhICKa3bIBaHMA  BBICKA3bIBAHUSI  PACCMATPUBAIOTCA  Kak
HEpA3JICAbHBIC 1EJbIE ¢ TOYKM 3PCHHS MX WUCTUHHOCTH WJIM JIOXKHOCTH O€3
PacCMOTPEHUSI CTPYKTYPbl HMX HCIHOJIb30BAHUS B KAKOM JIMOO MHOMKECTBE
(npoctpaHcTBe). HO B mpakTHKE CYHMIECTBYIOT 3aJayM, MCHOJIB3YIOIIME KAKWE-
Ju00 3aKJTIOYECHUS M3 OMNPEACISIFONINX WX BBICKA3bIBAHUM, 3HAYEHUS KOTOPBIX
3aBUCAT KaK OT X COJICPXKAHUS, TaK U OT UX CTPYKTYphL. ClieaoBaTeNbHO, anreopa
BBICKA3bIBAHUI HEJOCTATOYHA JIJIs aHAJIM3a MHOTMX PACcCy>KJIECHUH U HEOOXOAUMO
MOCTPOUTH TAKYH) JIOTHYECKYIO CUCTEMY, CPEACTBAMU KOTOPOM MOMKHO OBLIO ObI
UCCAENAOBATh U CTPYKTYPY HCIONB3YEMBIX W MOJYYAEMBIX MO 3aKOHAM aireOpbl
BBICKA3bIBaHUi. Takol cHUCTEMON SBIACTCA JOruKa mnpeaukaroB. IIpeaukar
(yar. praedicatum — CKa3aHHOE) — TO, YTO BBICKA3bIBAETCS B CYXKACHUM 00 OOBEKTE.

16



[Tpenukar oroOpakacT HATMYKME TOTO WM WHOTO MPHU3HAKA y nmpeaMera. [Ipyrumu
CJIOBaMH, PEIUKATBl — OTOOPAKEHHUS MTPOU3BOJIBHBIX MHOKECTB BO MHO>KECTBO
BBICKA3BIBAHUH.

Omnpenenenne 2.1. OIHOMECTHBIM NOpEaMKATOM FP(X) Ha3bIBACTCA
OPOU3BOJIbHAS (PYHKLHS MEPEMEHHOIO X, ONPEICICHHAs HA MHOXECTBE M m
NPUHUAMAOLIAS 3HaYCHHs M3 MHOKecTBa {1, 0}, (T.e. {«», «JI»}). MHOX)eCTBO
M, HA KOTOpPOM OMNpEeNcacH MpeauKaT P(X) Ha3bIBAaeTCs 00JACTHIO ONPEICIICHUS
npeauKara.

MHOXKECTBO BCEX DJIEMEHTOB X € M TNPU KOTOPHIX NMPUHUMACT 3HAYCHHE
«MCTHHAY», HA3bIBACTCS 00JIACTHIO UICTUHHHOCTHU MpeaAnKara P(x), T.¢.

I, ={x|xeM, P(x)=1}

Tak, ansa npeaukara P(x): "x-uemnoe yucio”, ONPEACIEHHOTO HA MHOKECTBE

HATYDATBHBIX yHcen N, 061acTh HCTHHHOCTH [p = {x=2n|,ne N}.

[Tpemmukar Q(x):”sin x=0" onpeneneH Ha MHOYKECTBE JICHCTBUTEIIBHBIX
qucen K, a ero o0jgacTe HCTUHHOCTH IQ = {xzkn\,keZ}, rae Z — MHOXKECTBO

LEJIBIX YUCEIT.

[Ipemukar F(x):"Ouaeonanu napaiieiocpamma X NepneHOuKyIspHol’
OTPEACTIEH HA MHOKECTBE BCEX MAPALICIOrPAMMOB, a 00JACThEO €r0 UCTUHHOCTH
SIBJISICTCSI MHOKECTBO BCEX POMOOB.

Onpenenenune 2.2. [lpemukar P(x), onpencneHHbIE HAa MHOXKECTBE M,
HA3bIBAETCS TOKICCTBEHHO UCTUHHBIM (TOXACCTBEHHO JIOKHBIM), €Cld [ p = M,
(Ip=9).

Omnpeaenenue 2.3. /[ByXMECTHBIM NPEANKATOM F(X,)) Ha3bIBACTCA (PYHKLIMS
JBYX MEPEMEHHBIX, ONPEIEICHHAs HA MHOXKECTBE M = M| x M, W npuHAMAaromas

3HAUEHUS U3 MHOecTBa {1, 0}.

IIpumepamMu  IBYXMECTHBIX MPEAUKATOB  SBJISIOTCS: Oxy): "x>y”,
ONMPEACNECHHBIA HA MHOXECTBE R=RxR, wm npeaukar  f(x,y): "x
nepneHoOuKyIdapra y” , ONPENEICHHBIA HA MHOXKECTBE NPAMBIX, JICKALIMX B

3aJaHHOM MIOCKOCTH.

B o0mem cinydae aHATOTHYHO ONPEACTAETCS U N-MECTHBIA TPEIUKAT.

Onpenenenne 2.4. n-MECTHBIM NPEAUKATOM F( X, X,, +X,, ) HA3bIBACTCA
(yHKLIMS N NEPEMEHHBIX, ONPEIEIICHHAs HA MHOXKeCTBE M = M x M, x---xM, n
NPUHUAMAOLIAS 3HAYEHMS U3 MHOXecTBa {1, 0}

JU1st n-MECTHOTO MpEAUKaTa ONPEACTIUM:

00/1aCTbI0 MCTHHHOCTH [, mpemukara P(x;,x,,---x, ), 3a1aHHOTO Ha
MHOXKeCTBaX M = M) x M, x---x M, Ha3bIBA€TCA COBOKYIIHOCTH BCEX KOPTEKEH
(a;, a,, .., a,)u3 M, takux, uro P(a; , a,, ..., a, )= 1.
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IIpemukar P(x,x,, --X, ), 3aJaHHBIA HA MHOXecTBax M, , M, , .., M,

Ha3bIBACTCS:
a) TOXACCTBEHHO WCTUHHBIM, €CITM TOpU JHO0O0W MOACTAHOBKE BMECTO
NPEAMETHBIX TEPEMEHHBIX X; , X, , ..., X, JIIOOBIX KOHKPETHBIX 3HAYCHUMN
(nIpeaMeToB) a;, dy, ..., d, i3 M;, M, , ..., M, COOTBETCTBEHHO, OH TTPEBPAILACTCS
B UCTUHHOE BbICKa3bIBaHUE Pla;, a,, ..., a, )= 1,
0) TOXXIECTBEHHO JIOKHBIM, €CIM TpH JHOOH MOJCTAHOBKE BMECTO
MEPEMEHHBIX X; , X, , ..., X, THOOBIX KOHKPETHBIX MPEIMETOB U3 MHOKECTB M , M, ,

..., M, COOTBETCTBEHHO OH MPEBPALLAETCS B JIOKHOE BHICKA3BIBAHNUCE,

B) BBIMOJHUMBIM (OMPOBEPKUMBIM), €CIIA CYIIECTBYET MO MEHBIICH Mepe
OJIUH HAOOP KOHKPETHBIX MPEAMETOB d; , dz, ..., d, U3 MHOXKECTB M; , M, , ..., M,
COOTBETCTBEHHO, TMpPH TMOJCTAHOBKE KOTOPHIX BMECTO COOTBETCTBYIOLIMX
NPEIMETHBIX IEPEMEHHBIX B PpeAKar F(x;,X,, -+Xx, ) MOCIEAHUI TPEBPATHTCS B

WCTUHHOE (JIOXKHOE) BBICKA3bIBAHUE P(a; , a,, ..., d,).
[Ipemukarer P u Q onpenesieHHbIe HA OJHOM MHOXECTBE M, HA3bIBAKOTCA
paBHocwIbHbIMEH  (P=Q), ecim  V(x;,x,..--x, )e M =M xM, x---x M,

P(x),Xy, X, )=0(X],Xp,++X,, )

3.0nepanun HAJ NPEAUKATAMHA

Tak Kak MO OMPEIEIICHUIO MPEAUKAThl MPUHUMAKOT 3HAYCHUS W3 00JIacTh
JOTUYecKuX nepeMeHHbx {1, 0}, TO K HUM NMPUMEHUMBI BCE ONEpalMK areOpsbl
BBICKA3bIBAHU . KOHBIOHKIMS, TU3BIOHKIUS, OTPULIAHAE U UMILTUKALIAS.

JUIs  TPOCTOTHI M3IIOKEHUST PACCMOTPUM  JIOTHUYECKHE ONEpauuu Hax
OIHOMECTHBIMM MpEAUKATaMu, a Aanee cHOpMYyIMpPYyeEM ONPEACIICHUsS W Ui #-
MECTHBIX MPEINKATOB.

[Tycts 3amanbl 1Ba npeaukara P(x) u O(x), 3aJJaHHBIE HA MHOKECTBE M.

Omnpeaenenne 3.1. Konbronkumel npenumkaroB P(x) u (J(x) Ha3bIBacTCA
HOBBII npeaukar P(x)& (O(x) ONPENENeHHbli HA 3TOM MHOXKECTBE W KOTOPBIA
NPUHAMACT 3HAYECHUE «HMCTHHA» NPHA TE€X M TOJBKO TEX 3HAUYCHUAX X €M, mpu
KOTOPBIX U P(x) u ((x) NPUHUMAIOT 3HAYCHUS KUCTHHAY, T.€.

P(x)&0(x) =1 > L=k
Q(x)=1.

B 3ToM ciydae 001acTh HCTUHHOCTHA KOHBIOHKIIMA MTPEAUKATOB OYIET paBHA

MEPECCUCHHIO MX 00IIACTeN UCTHHHOCTH, T.€. [pgo =Ip M1y

Hanmpumep, mns npemmkaroB P(x): "x-uemmnoe yucio” wu Q(x): x-uucio,
KpamHoe 37, 3aJaHHBIX HA MHOKECTBE N, 007aCTh HICTHHHOCTU MX KOHBIOHKIIAU
Oyner paBHa Ipgo(x)=1p mIQ.z{x=6n\neN}.
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Onpenenenne 3.2. JIU3blOHKUMEH JABYX npeamkaroB Px) u  ((x)
HA3bIBAETCS HOBBINA npeaukar P(x)v (x) ONPEIECICHHbI HA 3TOM MHOKECTBE W
KOTOPBIA NPUHUAMAET 3HaueHUE O Mpu TE€X W TONBKO TEX 3HAYEHMSIX X €M, mpu
KOTOPBIX U P(x) u O(x) npuHUMaroT 3Ha4cHus O, U 3HaYeHHE 1 BO BCEX OCTAJIbHBIX
Clly4asix, T.€.

P(x)vO(x)="TT"e {5%28

BronHe o4eBMAHO, 4TO OOJIACTHIO MCTUHHOCTH OOBEAMHCHHUS MPEAUKATOB
P(x) m Q(x) sBnsercs o0nacTe OOBEAMHEHUS WX OONAcTeil MCTHHHOCTH, T.€.

Ipyo=1ply.

Omnpeaenenne 3.3. OrpunaHueM npeaukara P(x) Ha3bIBaCTCI HOBBIA
TpeMKaT P(X) ONpENENeHHBI Ha 3TOM MHOMKECTBE M KOTOPBIN NPHHHMAET
3HaueHue O IpU T€X 3HAYEHUAX X € M , IPU KOTOPBIX P( X )IIPUHUMACT 3HAYECHUS 1,
¥ HA00OpOT — MPUHHUMAET 3HAYEHUE 1, MPU KOTOPBIX P(X) NPUHUMACT 3HAYCHUE

0,T.¢.

10, ecnu P(x)=1,
P(x)= {l, ecm P(x)=0.

W3 onpenaeneHus cleayeT, 4To 00JacTh UCTUHHOCTU OTPUILIAHUS MPEArKaTa
OyJeT paBHAa pa3HOCTU OOJIACTH €ro OnpeaeicHus M 00JacTH WCTUHHOCTH
3a[[aHHOTO MpeauKara, Iz =M\ Ip.

Omnpeaenenne 3.4. Mmnnukauueid npenumkaroB P(x) u (J(x) Ha3bIBacTCA
HOBBIW mpeaukar P(x)—>(Q(x) oNnpeacneHHbId HA 3TOM MHOKECTBE W KOTOPBIA
OPUHUAMACT 3HaYeHUE O MPH TEX M TOJBKO TE€X 3HAYCHUAX X €M, MPU KOTOPBIX
P(x) npuanmMaet 3HaueHue 1 m Q(x) npuHUMarOT 3HayeHus 0, U 3HayeHue 1 BO

BCCX OCTAJIBHLIX ClIyYadx, T.C.

P(x)—)Q(x)=O<:>{§?§jzg

OOmacTe HMCTUHHOCTM Il  WMIUIMKAMK ~ OyJEeT ONpEeAcnseTcs W3
paBHOCHIBHOCTH P(X)—>0(x)=P(x)vO(x),T.e. Ip_ ,o=I5 Iy =MIp ulQ.
Tenepb, paccMOTPEB JIOTHYECKWE ONEpallMid  HAA  OJHOMECTHBIMHU

npcauKaramm, MOKHO JICTKO C(i)OpMy.HI/IpOBaTB H OHpCACICHUA JIOTHYCCKUX
onepaunﬁ Haza n1-MCCTHBIMH IIPCAUKATAMU.

Onpenesienne 3.5. KOHBIOHKIMEH #-MECTHOTO MpEeIUKaTa (X, x,, -+X, ),

ONPEeACTEHHOTO HA MHOXKECTBAX M), M,, ..., M, m m-mecTtHOTO npeaukara O(y;, ¥,
s Ym), OTIPEACTIEHHOTO HA MHOXKECTBAX N;, N,, ..., N,, Ha3pIBacTCs HOBBIA (n+m)-
MECTHBI NMPEAUKAT, ONPEACIEHHBIA HA MHOXKECTBAxX M;, M), ..., M,, N;, N,, ..., N,
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o0o3HavaeMblil P(x;, x3, ..., X,) & O(V1, V2 ..., V), KOTOPBIA NPUHUMACT 3HAYCHUE
1 mpu T€X U TOJBKO TEX 3HAYCHUSIX BXOAAMIMX B HETO MPEAMETHBIX MEPEMEHHBIX,
OPU KOTOPBIX U P X, X5, X, ) U O(V1, V2, ..., Vi) IPUHUMAIOT 3HAUEHUS 1, T.€.
P(xp, Xy, %, )=1;
P(X X X)&Q(y Vyon ¥ ):1@{ 142 s A y
X2 Xy Y2 Ym lejyz...’ym)zl-
Cnenyer 3aMeTWTh, YTO Ha MPAKTUKE HaWOOJiee Yallle BCTPEYACTCS
KOHBIOHKIIUS 7-MECTHBIX MPEIUKATOB, ONMPEACIECHHBIX Ha OJHON 00J1acTH, T.€.
Plxi,x,x )=1;
P(xy, Xy -+, X, ) & Q(xq, X5 -+, X :1@{ A2 A [T
( 1> 42 > n) ( 1542 > n) QXIJXZ'HJXH =1.
KoneuHno, »3ToMm ciiydae 00nacTh MCTUHHOCTUM KOHBIOHKIIMU TPEIUKATOB
OyaeT onpenensThes Kak Ipgo =1Ip M lj.

AHQJIOTMYHO TENEPh MOXKHO ONPEICIUTh W JUIBIOHKLIHKO 7-MECTHBIX
NPEANKATOB:

Onpeaenenue 3.6. /IM3bIOHKIMENH 1-MECTHOTO MpEeAUKaTa P(Xx;,X,, X, ),
ONpeEIEHHOr0 HA MHOXKECTBAaX M), M, ..., M, u» m-MecTHOTrO npeaukara Q(y;, vz,
-y Vm), OTIPEIENIEHHOTO HA MHOKECTBAX N;, N, ..., N,, Ha3bIBacTCs HOBBIA (1+m)-
MECTHBIN MPEeAUKAT, ONPEACIEHHBIA HA MHOXKECTBAX M, M), ..., M,, N;, N, ..., Ny,
o0o3HauaeMblil P(x;, x5, X, )V O(V;, V5, ¥,, ), KOTOPbIil IPUHAMAET 3HAUYECHUE
O mpH TEX W TONBKO TEX 3HAUYCHUSAX BXOISIINX B HETO MPEAMETHBIX EPEMEHHBIX,
OpU KOTOPBIX U P(X,X,--:x, ) 1 OW;, V5, ,,) NIpuHAMaOT 3HaueHus 0, u
3HaueHUE 1 BO BCEX OCTAIBHBIX CIIyYasx, T.€.
P(XlJXZ”'JXn):O;
Qy1Y2*¥m) =0.

Brnonne o4eBHIHO, YTO B 3TOM CHOy4ae Uil JU3BIOHKIHMHM MPEAUKATOB,
UMEIOIIMX OJHY 00JIaCTh ONMPEAEICHUS, OYAET CPaBEIINBO;

P(Xl:XZ"':Xn)VQ(XlJXZ'”:Xn):OQ{gziijii-.::’in%zg; u Ip,og=1IpVlp.
9 2 .

Onpenenenne 3.7. VMnnukanuei n-MeCTHOrO npeankara P x;,x,, X, )

P(Xlaxz '”:Xn)VQ(YIJYZ ;ym) :OQ{

U m-MECTHOTO npemukara Q(y;,y,-++,V,, ) HA3bIBAETCs MPEANKAT, 0003HAYACMBIii
Plx;,x5x,)—=> O, Y5+, ¥,,) A KOTOPbI NpUHUMAET 3HaueHue O mpu Tex u
TOJIbKO TE€X 3HAUYCHUSAX MPEIAMETHBIX MEPEMEHHBIX M3 OO0NACTH OMpPENCICHHE

npeaukara P v NpeaMETHBIX MEPEMEHHBIX U3 00JIaCTH ONpeaeacHus npeaukara (),
0P KOTOPBIX (X}, X,, ++X,, ) TpuHAMAeT 3HaueHue 1, a OO,V V)
MPUHAMAKOT 3HaueHus O, 1 3HaUeHUE 1 BO BCEX OCTAIBHBIX CIyYasX, T.€.
P(x;,xy %, )=1;

P(X1:X2"':Xn)_)Q(YIJYZ”'JYm):OQ{Q(yljyz...’ym):O.
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Onpepesienne 3.8. OTpunaHueM n-MECTHOrO Npemukara P(x), X, :-X, ),

ONpPEeACIEHHOr0 Ha MHOXKeCTBax M;, M, .., M, HaA3BIBACTCS HOBBIA MPEIUKAT

P(x|,%,5,~++X, ) ONPECHEIECHHBIA HA 3TOM K€ MHOXKECTBE W KOTOPBIA NPUHUMACT

3HaueHue O TOpv TEX 3HAYCHUSAX NOPECAMETHBIX TMEPEMEHHBIX W3 00nacTh
OIPEJEIICHUS TIPEANKATA , TPU KOTOPBIX P(X{,X,, X, ), IPUHAMAET 3HaYCHUS 1,

¥ HA00OpOT — MPUHHUMAET 3HAYEHUE 1, MPU KOTOPBIX P(X) NPUHUMAET 3HAYCHUE

0,T.¢.

(X, X, X, ) = {O cecnu P(x(,X, -+

1, ecnu P Xl,x2 X I)

4. KBaHnTOpHbBIE OnIepanumn

K omHOIl W3 OCHOBHBIX omepanuii mpeoOpa3oBaHus MPEAMKATOB OTHOCHUTCS
orepanys KBaHTU(PUKALWK, AJ1 TIOHATUS KOTOPOW PAaCCMOTPUM €€ MPUMEHEHHUE K
1,2- MECTHBIM MpPEAMKATAM M JAJIEE ONMPEACIIUM €€ ACHCTBUE HA JIFOOO0H 7-MECTHBIN
MPEAMKAT.

[Tycth mMeeTcst mpeaukar P(x) onpeaesieHHblil Ha MHOKeCTBE M. Ecnu
HEKOTOPBIA 3JIEMEHT M3 MHOKECTBA M, TO NMOACTAHOBKA €0 BMECTO X B MPEAUKAT
P(x) mpeBpamaeT 3TOT MPEeAUKaT B BbICKa3biBaHWE PF(a). Takoe BbICKA3bIBAaHHE

CC 29

HA3bIBAKOT €AMHWYHBIM. Hanpumep, misa npemukara P(x):” x-uemmnoe uucio”,
OIPEACTIEHHOTO HA MHOKECTBE HATYPATbHBIX YHCEN N, TPH X=5 TOMYUYaEM JIOKHOE
BbICKa3biBaHue P(5)=0 a mpu, HAMpUMEP, X=8 MOTyYacM UCTUHHOE BBICKA3bIBAHUE
P(8)=1.

Ho nmony4nth €AMHUYHOE BBICKA3BIBAHUE M3 |-MECTHOTO MPEaMKaTa MOKHO
€llIC ¥ C MOMOIIBI0 JBYX ONEpalyii KBaHTU(PUKALMU. KBAHTOPAa BCEOOIIHOCTH U
KBAHTOPA CYyLIECTBOBAHMUS.

KBanTop BceoOmuocTu. Ilycte P(X) — mnpeamkar, ONPEACICHHBIA Ha
MHOkecTBe M. Iloa BelpakeHHeM VXP(X ) TOHAMAKT BBICKA3bIBAHKUE, NCTUHHOE,
Korna P(x) UCTMHHO UIsl KOKAOTO 3JEMEHTA X W3 MHOXECTBA M, W JIO)KHOE B
OPOTUBHOM CJIy4ae. OTO BBICKA3BIBAHHUE YKE HE 3aBUCHUT OT X. JTO BBIPAKCHHE
yutaercs Tak: s Bcskoro x  P(x) mctuHHO T wmim /s mroGoro x o P(x)
UCTUHHO . ClemyeT 3aMeTUTh, YTO NPHU UYTECHUM BBIPAKEHUS C KBAHTOpPaAMH
HEOOXO0MMO, KOHEYHO, YUATHIBATh KOHKPETHUKY €ro mpuioxkenus. Hampumep, ans

29

BBILICIPUBEACHHOTO TNpeaukara P(x). “x-uemnoe wucio”, ONPEACIEHHOIO Ha
MHO>KECTBE HATypPaJIbHbIX 4Hcen N, BelpakeHHe VxP(x) OyIdeT uuTarbCs Kak
“JIrob0oe HaTypaqbHOE YHMCIIO - YE€THO ~, YTO KOHEYHO, SIBISIETCS JIOKHBIM
BBICKA3bIBAHUEM.

CuMBONMI V' HA3BIBAKOT KBAHTOPOM BceoOmHocTH. [lepeMeHHyr0 X B
npeaMkare  P(x) Ha3bIBaIOT CBOOOJHOM M € MOXHO MpUJABaTh Pa3IuYHbIE
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3HAYEHUA U3 M, a B BBICKA3bIBaHUU VxP (X ) NEPEMEHHYIO X HA3bIBAIOT CBA3aHHOM

KBaHTOPOM V .
KBantop cymecrBoBanusi. Ilycte P(x) - mpeamkar OnmpencsieHHbIA Ha
MHO)KecTBe M. Ilon BeIpakeHHMEM dxP(x) NOHUMAIOT BBICKA3BIBAHUE, KOTOPOE

SBIIICTCSI MCTHHHBIM, €CIIM CYILECTBYET 3JIEMEHT X € M, mans koroporo P(x)
VUCTUHHO, U JIOXKHBIM — B IPOTUBHOM CJIy4ae. JTO BbICKA3BIBAHUE YK€ HE 3aBUCUT
oT x. COOTBETCTBYIOILEE €MY CIIOBECHOE BBIPAKEHUE 3BYUMT Tak: “‘CylIECTBYET X,
npu KOTOpoM P(x) uCTUHHO.” CUMBOJI 3 HA3bIBAIOT KBAHTOPOM CYILECTBOBAHUSI,
B BrickaspiBaHuy 3xP(x ) NEPEMEHHAs X CBA3aHA KBAHTOPOM .

Hampumep, 11t BEIIEPUBEACHHOTO Npeaukarta P(x) = “x-uemnoe yucio”,
OMPEACIEHHOTO HA MHOYKECTBE HATYypalbHBIX unces N, Beipaxkenre IxP(x ) Oyner

29

yuTaTeCsad Kak “CylIeCTBYET TAKOE HATYPAIBHOE YMCIO X, YTO X- YETHO ~, YTO
KOHEYHO, ICTUHHBIM BbICKA3bIBAHUEM.

PaccmoTpum eme oauH npUMEp ¢ NPUMEHEHUEM K 3a[JJaHHOMY NPEIUKATY.
[lycTh HA MHOKECTBE 3a1aH Npeaukar F(x). vuciro x-kpamuo 7. Hcnone3ys
KBaHTOPbl MOKHO TIOJIYYWTH [BA BBICKA3bIBaHUA: VxI/'(x) - “Bce HarypanbHbIC
YUCJIO KpaTHbl 7, 4YTO, E€CTECTBEHHO SBJIACTCS JIOKHBIM BBICKA3bIBAHUEM, W
IxF(x ) - “CylecTByeT HATYyPATbHOE YUCIIO, KPATHOE 77, UTO, KOHEYHO, SBISETCS
WCTHHHBIM BBICKA3bIBAHUEM.

M3 ompeneneHust NEHCTBHS KBAaHTOpa BCEOOUIHOCTH — CJHENYET, 4YTO
N0JIy4aeMO€e ¢ MOMOLIBI0 €r0 BBICKA3bIBAaHUE VXF(x) OyAE€T MCTUHHO TOJIBKO B
TOM ClIy4ae, Korga P(x) — TOKACCTBEHHO MCTUHHBIN MPEAMKAT, a BHICKA3bIBAHHUE
dxP( x ) noHO, Koraa P(Xx) — TOXAECCTBEHHO JIO>KHBIM MpEAUKar.

[IycTh Ha KOHEUHOM MHOXKECTBE M = {al,az,. . .,an} 3aJaH npeaukar P(x).

Ecnu Ha 3T0#t 00nacTu mpeauKar SBJSETCS TOXKICCTBEHHO WCTHHHBIM, TO JJIS
moboro a, e M|i=12,...n P(a;)=1,nTorna

n

VxP(x)=P(ay)-P(ay)-...-P(a,)=& P(a;)=1, toe «» - noruueckoe «W».
i=1

Ecnu ke Haiigercs Takod @, € M, uto Pfa;,)=0, TO JOXHBIM OYIET H

n
KOHBIOHKIMSA & P(a; ), W, CIeJ0BaTENLHO, COOTBETCTBYIOIIEE €l BBICKA3LIBAHUE

1=
n
VxP(x ). CrenoBarenbHO, CIPaBeUIMBA PABHOCHILHOCTE VXP(x)=& P(a; ).
i=1
AHANOrMYHO,  COMNACHO  ONPEACICHUI0  KBAaHTOpa  CYLIECTBOBAHUS,

n
CIpaBeyInBA PABHOCHILHOCTL IxP(x)= v P(a; ).

i=1
BriojHe O4ueBWAHO, YTO KBAaHTOPHBIC OMEPALMA MOYKHO paccMaTpUBaTh Kak
00001IeHNE omepalvii KOHBIOHKIIMM W JAU3BIOHKIIMKA Ha Ciaydail OCCKOHEUHBIX
oOJyacTel onpeaeneHus npeauKara.
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BrnionHe JOrMYHO paccMOTPETh TEMEPh NPUMEHEHUE KBAHTOPOB M K
MHOTOMECTHBIM npeaukaraM. l[lyctb, Hampumep, Ha MHOXECTBe M 3anaH
JIBYXMECTHBIN npeaukar P(x,y). [I[pumeHeHe KBaHTOPHOM onepanuu K MpeauKary
P(x,y) N0 MepeMEHHON X CTaBUT B COOTBETCTBHE JBYXMECTHOMY MpeauKary P(x,y)
OJTHOMECTHBIH mpeaukar VxP(x,y) (WA OAHOMECTHBIA mpeaukar IxP(x,y)),
3aBUCALLIMAN OT TEPEMEHHON Y U HE 3aBUCSIIMN OT NMEPEeMEHHOM X. K HUM MOXKHO
IPUMEHUTE KBAHTOPHBIE ONEPALMU MO MEPEMEHHOM ), KOTOPBIE MPUBEAYT YKE K
BBICKA3bIBAHUSM CIICAYIOIUX BUAOB. VyVxP(x,y ), FyVxP(x,y), VYyIxP(x,y),
FyIAxP(x,y ).

Cnenyer OTMETHTB, 4YTO M3MEHEHHE TMOPSAKA CIIEIOBAaHUSA KBAHTOPOB
BCEOOIIHOCTH M KBAHTOPOB CYUICCTBOBAHWE MEHSET CMBUI IMOJYYEHHOTO
BBICKA3bIBaHUs. PacCMOTpHUM, HampuMep, npeaukar P(x,y): 7y ecme oeaumeisb X7,
ONpEeNeNICHHbIA Ha MHOXeCTBE N xN. lIpuMeHss KBAaHTOPHBIE OIEpalUd K
npeaukary P(x,y) mojiy4aeM BbICKa3bIBaHUS:

VyVxP(x,y)— «Jlns BCAKOTO ¥y U BCAKOTO X ) SBJISCTCS ACITUTEIIEM X,
FYVxP(x,y)— «CylEeCTBYET J, KOTOPOE SIBISETCS ACIUTENEM BCAKOTO X))
Vy3AxP(x,y )— «J1Jis BCIKOro y CYyIIECTBYET X TAKOE, YTO X ACTUTCS HA VY,

FyIxP(x,y ) — «CylIeCTBYET ¥ U CYIUIECTBYET X TAKUE, YTO y €CTh JACTUTEID X))

1

2

3

4

5. VxVyP(x,y)—«Jlisd BCIKOro X U AJIs BCSIKOTO V ¥ €CTh ACTUTEND X)),

6. Vx3yP(x,y)— «/ns BCAKOTO X CYIIECTBYET y TAKOE, UTO y ECTh JACTUTEID X)),
7. AxFYP(x,y)—«CylEeCTBYET X U CYIIECTBYET ¥ TAKUE, YTO ¥ €CTh ACIIUTEID X,
8. IxVyP(x,y)—«CymecTByeT X TaKOE, YTO ISl BCAKOIO ¥ X ACIUTCS HA V).

Kak BWAHO, 4YTO TOMyYEHHBIC BBICKA3bIBaHWS 1, 5, 8  JOXKHBIL, a
BbICKa3biBaHus 2, 3, 4, 6, 7 uctuHHbL. KpoMe TOro, W3MEHCHHUE TOPSIKA
CIICIOBAHMs KBAHTOPOB (KaK, HampUMeEp, UIS BbICKa3biBaHWi 3 u §), MEHseT
JIOTUYECKOE 3HAYEHKE MOy YEHHOTO BBICKA3bIBAHMSI.

OnHouMeHHBIE  (OAVHAKOBBIE)  KBAHTOPHI ~ TEPECTABIATH  MOXKHO,
PA3HOMMEHHBIC (ABOMCTBEHHBIE) TEPECTABIATh HENb3S, T.€.
VxVyP(x,y)=VyxP(x,y),
IxIyP(x,y)=FyIxP(x,y),
IxVyP(x,y)#=Vy3axP(x,y).

5. ®opmyJibl TIOrMKH NPEIUKATOB
JIiist (hopMHUpOBaHUS SI3bIKA JIOTUKH MTPEIUKATOB MUCIOJIB3YIOTCS CAEAYFOLIAs
CUMBOJIMKA!
1. CamBonBIL P, q, T, ...- IEPEMEHHBIC BBICKA3bIBAHUS, TPUHAMAKOIINEC BA
3HaucHUS. 1- uctuHa , 0 — JIOXKB,
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2. TlpenMeTHbIE IEPEMEHHBIE— X, V), Z, ... , KOTOPbIE MPOOEratOT 3HAUCHHUS
M3 HEKOTOPOrO MHOKECTBA M,

3. TlpenmeTHbie koHctantel x°, 1°, 2

,...., T. € 3HAUCHHS TMPECIMETHBIX

NEPEMEHHBIX;

P(.), Q. ), F(.), ... - OTHOMECTHBIC TPEINKATHBIE IEPEMEHHBIE;
Pl ..;.), R(.,..;,..)—-n-MECTHBIC PENKATHHIE MEPEMECHHBIE,
PO(.. ), RO(..,..,- **,..) = CHMBOJIBI IOCTOSIHHBIX MPEAUKATOB;

CHUMBOIIBI IOTHYECKHUX ONepanuii {v,&( wi - ), —, }

CHMBOJIBI KBAHTOPHBIX ONEpaluii {‘v’x, Elx.}

A A S

BcenomorarenbHbE CHMBOJIBL CKOOKH, 3aNSIThIE.

Tenepp B pamkax (pOpMaIM30BAHHOIO sI3bIKA JIOTMKH MPEAMKATOB MOKHO

onpeacauTs GOpMyJy JTOTUKHA MPEAUKATOB.

1. Kaxxnoe BbICKA3bIBAHME KaK MEPEMEHHOE, TaK M MOCTOSHHOE, SIBISIETCS
(dbopMyoi (3IEMEHTApHOM ).

2. Ecnm  P(.,..;-,..),— n-MeCTHas TNpEOUKaTHAs TMEPEMEHHAs WU
NOCTOSIHHBIA MPEAUKAT, & X;, X2,..., X,— OPEIAMETHBIC NEPEMEHHBIC WU
OPEIMETHBIE TOCTOSIHHBIE (HE 00S3aTeIbHO BCE  PA3IUYHBIE), TO
P(x;,xy,---,x,), ectb Qopmyna. Takas Qopmyna Ha3bIBaeTCs
AJIEMEHTAPHOM, B HEM MPEAMETHBIE EPEMEHHBIE SBIISFOTCS CBOOOHBIMM,
HE CBSI3aHHBIMH KBAHTOPaMHM.

3. Ecim A u B — (popMyJibl, prYeM, TaKKE, YTO OJHA U Ta K€ MPEAMETHA

[IEPEMEHHAS HE ABJIIETCS B OAHOM M3 HUX CBA3aHHOW, a B APYrol —
cBoOOAHOH, TO cnoBa AvB,A-B, A— B ectb ¢opmynsl. B 31tux

dopMmyniax Te€ MEPEMEHHBIE, KOTOPBIE B HMCXOAHBIX (opmyiax Obuin
CBOOOJIHBI, SIBJIAFOTCS CBOOOAHBIMHU, & TE€, KOTOPbIE ObLUTM CBSI3aHHBIMH,
SBJISIFOTCS CBSI3aHHBIMU.

4. Ecnu A — ¢opmyna, TO A - dopmynia, W XapakTep MNPEAMETHBIX
TEPEMEHHBIX TPH IePexoe 0T GOpMyIs A K hopmyte A He MeHseTCs.

5. Ecnu A(x) — ¢opmyna, B KOTOPYIO MPEAMETHAs MEPEMEHHAS X BXOIMUT
cBOOOJHO, TO cioBa VxA(x) u IxA(x) sensitorcs popMyaamMmu, MPUUEM,
NPEeIMETHAS MEPEMEHHAS BXOJIUT B HUX CBSI3aHHO.

6. Bcskoe CoBO, OTIMYHOE OT TEX, KOTOPBIE TPUBEACHBI B MyHKTax 1 — 5,
(dbopMyamMu HE SIBJISIOTCSL. .
Hampumep, ecia P(x) 1 O(x,y) — OTHOMECTHBII W JBYXMECTHBINA MPEANKATHI,
a ¢, r — MEPEMEHHBIC BBICKA3bIBAHUS, TO (opMysamu OyayT, HaIpUMEp, CIIOBa
(BBIpAKCHUSA ).

g, P(x), P(x)-O(x",y), VxP(x)=>3x0(x,y), (O(x,y)vq)—>r.
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Hanpumep, Boipakenue  VxQ(x,y)— P(x)  ¢opMmynoit  JOTHKH

OPEIUKATOB HE SIBISETCS - 3/IeCh HApyLIEHO yciaoBue M.3, Tak Kak (opmymiy
Vx(Q(x,y) nepemMeHHas X BXOAWT CBs3aHHO, a B (opmyny P(x) mepemeHHas

BXOJIUT CBOOOTHO.
BaxxHo OTMETHTB, UTO TIpH 3anucu GopMys anreOpbl MPEIUKaTOB MPUHATO

COTJIAIICHUE, €CJIM OJMH KBAHTOP HAXOOUTCS B 00JacTU JEHCTBUS JPYroro
KBaHTOPa, TO TIEPEMEHHBIC, CBS3aHHBIC STUMH  KBaHTOpamH, O003HAYAIOTCS
pPa3IUIHBIMUA OYKBaMH.

Omnpenenenne S.1. dopMmyna HA3BIBACTCS 3aMKHYTOW, €CIM OHA HE
COJICP’KUT CBOOOIHBIX MTPEAMETHBIX TIEPEMEHHBIX.

Hanpumep, popmyna Vx Vy(P(x, y)— P(y, x)) — 3amkHyTas ¢popmyIa..

Onpenenenne 5.2. Ecniu dopmyna anreOpsl npeaukaroB P(ay,a,, --a, )
COJICPKUT CBOOOTHEIE MEPEMEHHBIC a,,dy, +-d

n >

TO dbopmyna
Vx,Vx, - -Vx,P(X,%,, X, ) Ha3pIBa€TCs 3aMblKaHueM (popmynsl Pla;,a,, +-a, ).

Ecnu Temepp roBOPUTH O 3HAYECHHUH (JIOTMYECKOM) (POPMYJIBI JIOTUKH
OPEIUKATOB, TO 3TO BO3MOXKHO JIMIIb TOTJA, KOTAA 3aaHO MHOKECTBO M, Ha
KOTOPOM ONPEEICHBI BXOAIIME B 3Ty GopMyy mpeamkarsl. M Toraa noruyeckoe
3HauUeHUE (POPMYJIbI JIOTUKH MPEIMKATOB OYJIET 3aBUCETh OT 3HAYCHUI TPEX BUAOB
NEPEMEHHBIX:

v’ 3HAaYeHHH BXOMAIIMX B (POPMYITY TIEPEMEHHBIX BbICKA3bIBAHHIA;

v’ 3Ha4YeHH CBOOOIHBIX MPEIMETHBIX EPEMEHHBIX M3 MHOXKECTBA M,

v’ 3HAaYCHUHN MPEIUKATHBIX MEPEMEHHBIX.

O4eBUIHO, YTO TMPU KOHKPETHBIX 3HAYCHHSIX KAKIOTO M3 TPEX BHUAOB
NEPEMEHHBIX (popMyrna JIOTHKH NPEIUKATOB CTAHOBHUTCS BBICKA3BIBAHUEM,
NPUHAMAKOIIMM UCTHUHHOE WU JIOKHOE 3HAYCHHE.

B kadectBe mpumepa paccmotpum gopmyny WVz(P(x,y)—>P(y,z)), B
KOTOPOW JBYXMECTHBIN MpeauKar P(x,y) onpenencH Ha MHOKECTBE N x N.

B 3amannyro popMyny BXOAMT NEPEMEHHBIN NpeAUKaT P( X,y ), MPeAMETHbIE
NEPEMEHHBIE X, V, Z, ABE M3 KOTOPBIX } M Z — CBSA3AHHBIE KBAHTOPAMH, a X —

cBOOOIHAS.
Bo3pMeM 3a KOHKPETHOE 3HaycHHME mNpeaukara P(x,y) (UKCUPOBAHHBIHA

npenukar PU(x,y):“x<y”, a cBOGOJHON NEPEMEHHOM X NPHAAIMM 3HAYCHHE

x" =5 u3 obnactu ee onpeneneHus N. Torna npyu 3HAYEHUAX y, MEHBIINAX x=5,

npemukar P°(x°,y)npunnmaer snauenne 0, a ummmkanus P(x,y)— P(y,z) upu
BCEX zeN IPUHAMAET 3HAYCHHE 1, T.C. BBICKA3bIBAHHUE

EIsz(PO(x,y)—>P0(y,z)) MMEET 3HAUYCHHUE 1.

25



Onpenenenune 5.3. @dopmyna anreOpbl MNPEIUKATOB  HA3BIBACTCS
TO>KJIECTBEHHO MCTUHHOM, €CJIM OHA MPUHUMACT 3HAYeHWE | Ui BCEX MHOMECTB,
JUTS BCEX MPEANKATOB U ISl BCEX SJIEMEHTOB.

Onpenenenne 5.4, @dopmyna anreOpbl  MNPEAUKATOB  HA3BIBACTCS
TO>KJIECTBEHHO JIOKHOM, €CIIM OHA MPUHUMACT 3HaueHue O Ui BCEX MHOXKECTB,
JUTS BCEX MPEINKATOB U ISl BCEX SJIEMEHTOB.

Onpenenenne 5.5, @dopmyna anreOpbl MNPEIUKATOB  HA3BIBACTCS
BBITIOJTHUMOM, €CJIM OHA MNPUHMMACT 3HAaueHWue 1 XOoTs Obl A HEKOTOPBIX
MHOKECTB, TPEAUKATOB U SJIEMEHTOB.

Onpenenenne 5.6, @dopmyna ainreOpbl  MPEIUKATOB  HA3BIBACTCS
OMPOBEPKUMOM, €ClIi OHAa NpuHUMAET 3HaueHWE O XOTs Obl IS HEKOTOPBIX
MHO>KECTB, TPEIAUKATOB U SJIEMEHTOB.

Onpeaenenne S.7. ®opmyna 4 cunbHee GopMmynsl B, €cnu BCIKUH pas,
koraa gopmyna 4 MPUHUMAET UCTUHHOE 3HAYCHHE, (POopMysa B TakKe UCTUHHOE
3HAQUECHUE.

Hanpumep, VxP(x)=FxP(x) .

6. PapHocusbHbBIE GOPMYJIBI JIOTHKH NPEIHUKATOB.

Onpenenenune 6.1. /IBe (GopMyJibl JIOTHKM NPEANKATOB A U B Ha3bIBAKOTCS
paeHocunvHeiMu Ha odnactu M (Oynem nucath A=B), €Clii OHM MPUHUMAKOT
OJIMHAKOBBIC JIOTMYECKME 3HAUCHUS MPH BCEX 3HAYCHHUIX BXOIAMIMX B HHX
NEPEMEHHBIX, OTHECEHHBIX K 00nactu M.

Onpenenenune 6.2. J[Be GopMybl JIOTHKU NMPEAUKATOB A U B HA3bIBAKOTCS
PaBHOCUJIbHBIMH, €CJIA OHA PABHOCHJIbHBI HA BCAKOM 00IacTy.

SIcHO, 4YTO BCE PABHOCWIBHOCTH aireOpbl BBICKA3bIBaHWA OyJyT BEPHBI,
€CIIH B HUX BMECTO MEPEMEHHBIX BBICKA3bIBAHWI MOACTABUTH (POPMYJIBI JIOTHKA
npeaukaroB. Ho, kpoMe TOro, MMEHOT MECTO PaBHOCHJIBHOCTH CAMOH JIOTHKH
NPEINKATOB.

PaccMOTpUM OCHOBHBIE U3 3TUX PABHOCUIIBHOCTEH.

[lycte A(x) w B(x) — nepemeHHble npeaukatel, a ( — TEPEMEHHOE
BbICKa3biBaHWE (Wim Qopmyna, He coaepkamas x). Torma MMET MeCTo
PaBHOCUJIBHOCTH:

1. VxA(x)=3xA(x).

2. xA(x)=VxA(x).

3. VxA(x)=3xA(x).

4. IxA(x)=VxA(x).

5. VXA(Xx) &VxB(x)=Vx[ A(x) & B(x)]

26



C&VxB(x)=Vx[C&B(x)].
CvVxB(x)=Vx[CvB(x)]
Co>VxB(x)=Vx[C—>B(x)]
. Vx[B(x)—>CJ]=3xB(x)—>C.

10 dx[ A(x)v B(x)]=3xA(x)v3IxB(x).

11.3x/Cv B(x)]=Cv3xB(x).

12.3x/C & B(x)]=C &3xB(x).

13.3xA(x) &yB(y)=3IxIy[ A(x) & B(y)].

14.3x/C > B(x)]=C—3xB(x).

15.3x/ B(x) > C]=VxB(x)—C.

PaBHOCMIBHOCTE 1 03HA4AET TOT MPOCTOW (PAKT, YTO, €CIAU HE JUIS BCEX X
WICTHHHO A(X), TO CYIECTBYET X, IPH KOTOPOM OYIET HCTHHON A( X ).

PaBHOCUIBHOCTE 2 03HAYAET TOT MPOCTOM (PAKT, YTO, ECIIA HE CYLIECTBYET X,
TPH KOTOPOM MCTHHHO A(X), TO JUIsl BCEX X OYeT UCTHHON A(x ).

PaBrocusibHOCTM 3 W 4 mONy4arOTCs W3 PaBHOCWIBHOCTEH 1 w2,
COOTBETCTBEHHO, €CJTM OT 00CHUX MX YacTEH B3STh OTPULIAHWS U BOCIOJIB30BATHCS
3aKOHOM JBOWHOT'O OTPULIAHHUS.

BaxxHo otmeruts, uto ¢opmyna Vx[A(x)vB(x)] He paBHOCUIbHA
bopmyne VxA(x)vVxB(x), T.. KBaHTOp BCEOOUIHOCTH HE pa3OMBacTCA TIO
I3BIOHKIMU: VX[ A(x)v B(x)]#VxA(x )V VxB(x).

© 0 N o

Ipumep 6.1. [IycTe Ha MHOXKECTBE HATYPAIBHBIX YHMCENl N OINPEACIICHBI
npemukatrel  P(x):"x-uemnoe uwucnio” v R(x):”x-neuemnoe wuucno”. Torma
dopmyna Vx/ P(x)v R(x)]=1,a popmyna VxP(x)vVxR(x)=0.

Amnamornano ¢opmyna  Ix/ A(x)& B(x)] He paBHOCHIBHA (opMmyIie
dxA(x)&3xB(x), T.. KBaHTOp CYIICCTBOBAaHUS HE pasz0duBacTcs TIO
KOHBIOHKIWMU: 3x[ A(x )& B(x)]#3xA(x) &3IxB(x) .

Ipumep 6.2. ITycTh Ha MHOKECTBE ACHCTBUTEIBHBIX YACEN R ONMpeneneHsl
npemukarel. P x): x-payuonaneroe yucio 7 u  R(x): x-uppayuonanvroe
yucno”. Torga popmyna Ax/ A(x) & B(x)[=0, a popmyna IxA(x) & IxB(x)= 1,
T.€. JCHCTBUTEIHHO PABHOCHIBHOCTH HECITPABEJINBA.

Kak Ob110 YK€ 3aMEUEHO BHIILIE — NEPECTAHOBKA Pa3HbIX KBAHTOPOB MEHSET
CMBIC] TpPEIUKara, a, 3HAYUT, MEHSET W 3HAUYEHUE COOTBETCTBYIOIICH €My
(GOopMyJIBL

Ipumep 6.3. [IycTh Ha MHOKECTBE HATYPAIBHBIX YHCEI /N 3a7aH NPEaMKAT

P(x,y): "x:y".
Toraa popmyna AxVyP(x,y)= 0, a popmyna Vy3xP(x,y)= 1.
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7. Jloxka3aTeqbCTBO PABHOCHJIBLHOCTEH opMyJ1 B ajiredpe npeAuKaToB

B 5oruke npeauMkaToB MCHONB3YIOTCS TE XKE CHOCOObI JOKA3aTeNbCTBA
PaBHOCUJIBHOCTEH, 4TO W B anreOpe BbICKa3biBaHWi. Hambosee npuemieMbiM
SBIIIETCS COCO0 MOMYIIEHUM, CYTh KOTOPOTO 3aKJIFOYACTCS B CIIECYHOLIEM:

UroObl moKka3arh, 4TO JABE (HOPMYJIBI JIOTHKM MNpeaukatoB A4 u B
PaBHOCHJIBHBI, TOCTATOYHO CHEPBA MPEANOJIOKUATh, 4TO Gopmyna 4 NPUHUMACT
3HaueHue 1 (0) u gokazath, uTo Qopmyna B Takxke npuHAMAcT 3HaueHue 1 (0).
3arem nojaraeMm, 4to (opmyna B umeer 3HaueHue 1 (0) m AoKa3bIBaeM, 4TO U
dbopmyna A umeer 3HadueHue 1 (0).

IIpumep 7.1. JlokazaTh paBHOCHILHOCTh VXP(x )= 3xP(x).
1. ITonaraem, uto VxP(x)= 1. Torna VxP(x)=0 a, cienoBareibHO, CyIIECTBYET

Takoe a, uto P(a) = 0, TO €CTh CyHIECTBYET Takoe «, 4yTo P(a)= 1, a 3Hauur
IxP(x)=1.

2. Tlomaraem teneps, uto IxP(x)= 1. Torga cylmecTByer Takoe a, uto Pla)=1,
TO €CTh CyHIECTBYeT Takoe a, uro P(a)= 0 . CnenoparenbHo, VxP(x) = 0, a
3HaUMT VxP(x)=1.

Ipumep 7.2. Jlokazars paBHOCWILHOCTE IxP(x)vC = Ax(P(x)v ).
1. IMonaraem, uro AxP(x)vC= 0. Torma IxP(x)=0 u C = 0. To ecTb s
mobdoro a P(a)= 0 u C =0. CnegoBarensHo, g jawbdoro a P(a)vC= 0, u
3Haumt Ix( P(x)vC)=0.
2. Ilyctp  teneps Ix(P(x)v(C)=0. Toraa mis mwodoro a P(a)vC= 0, 3HauuT,
s nrodoro a P(a)= 0 u C =0, cnenoparensHo, JxP(x)=0 u C = 0, 3HauuT,
AxP(x)vC=0.,

Hpyroii cmoco® Jo0Ka3aTeNbCTBA  PABHOCUIIBHOCTH  (OPMYJT  JIOTHMKH
MPEANKATOB COCTOUT B MPUMEHEHUE (POPMYJIbHBIX MPEOOPAa30BaHUM U JOKA3aHHBIX
PABHOCWJIBHOCTEH, T.€. — AaHAJTUTHYECKUI cOCO0.

Ipumep 7.3. Jlokaszats paBHOCHIBHOCTE VXP(x)—>C=3Ix(P(x)—>C).
JloKa3aTeibCTBO:

VxP(x)—>C=VxP(x)vC=3xP(x)vC=3Ix(P(x)vC)=3x(P(x)—>C).

8. HopmaubHblie popmMbl PopMyJibI JIOTUKH IPEAUKATOB

JIist mro0BIX OpMYJT JIOTUKH MPEAMKATOB CYIIECTBYIOT PABHOCUIIBHBIE UM

HOPMaJIbHBIE (POPMBI IPEACTABJICHUS AHAJIOTUYHO HOPMAJIbHBIM (hopMaM ajireOpsl
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BbICKa3bIBaHMii. MCrIONb3ys paBHOCHIIBHOCTH (POPMYIT JIOTUKH MPEAUKATOB JTHOOYIO
(opMyJTy JIOTUKK TPEIUKATOB MOKHO MPUBECTH K HOPMaJIbHOM (popme. B noruke
NPEIMKATOB PA3INYAOT MPUBEACHHYIO U TPEIBAPEHHYIO (DOPMBI.

Omnpenenenue 8.1. dopmyna JIOTMKM TPEIMKATOB MMEET NPHUBEACHHYIO
HOPMAIBHYI0 (OpPMY, €CIM OHA COJACP)KHAT TOJIbKO ONEpaluu AU3bIOHKIINY,
KOHBIOHKIIMM W KBAHTOPHBIC OINEpalK, a OmNepauusi OTPULAHUS OTHECEHA K
3JIEMEHTAPHBIM (POpMyJIaM.

IIpumep 8.1. IlpuBectn Kk HOpManbHOW Qopme (GopMyny JIOTHKH
NPEINKATOB:

IxP(a,x)—>Vy3AzF(y,z)
Peuienne. Micnonb3ysi paBHOCHIIBHBIE TPEOOPA30BaHUS, MTOJTYHYACM
IxP(a,x)—>Vy3zF(y,z)=VxP(a,x) > Vy3dzF(y,z) =

= ‘v’x(P(a,x) & Vy3dzF(y, Z)): ‘v’x(P(a,x) & Ely‘v’ZTy,z)

T.€. MOJIYYHJIU PUBEICHHYIO HOPMATbHYIO (POPMY MCXOIHOM POPMYIIBL.

Cpemn HOpMaTbHBIX (popM (OPMYJT JIOTUKKA MPEAMKATOB BBIICISIOT TaK
HA3bIBAEMYKO TPEIBAPEHHYIO (MPEPUKCHYIO, TPEHEKCHYIO) HOPMAJIbHYIO (HOpMY
(M.H.(.), B KOTOPOil KBAHTOPHBIE OTNEPALMK JTUOO MOJHOCTHIO OTCYTCTBYIOT, JTHOO
OHH MCMOJIL3YIOTCS MOCIE BCEX ONEPALMA aireOphl JIOTHKH, T.€. (TL.H.(J.) GopMyJIbl
JIOTUKE MPEIUKATOB UMEET BUT

(G )G ) (O JP(X,%5,...%, ), R<m,

r7I¢ MOJ CHMBOJIOM G,; NOHMMAETCS OJMH M3 KBAHTOpPOB Vx, wim Jx;, a

(popmyna P KBAHTOPOB HE COJEPKHT.
JlroGas popmyna TOTMKH MPEAUKATOB MOKET OBITH MPUBEEHA K M.H. (.

IIpumep 8.2. [IpuBecTH K m.H.¢. GOpMyJTy JTOTUKHA MPEIUKATOB!
AxP(x)=VyF(y).
Pewrenue.

IxP(x)=VyF(y)=3xP(x) &VyF(y)vIxP(x) &VyF(y)=
Vx%&ﬂvaEle(x)&‘v’yF(y)=‘v’xEIy(P(x)&F(y))vEIx‘v’y(P(x)&F(y)):
vxa(P(x) & F(y))vAzvw(P(z) & F(w))= VxRyAzvwlP(x) & F(y)v P(z) & F(w))

IIpumep 8.3. IIpuBecty K M.H.¢. GOpMyy JIOTHMKH NPEINKATOB:
Vx3AyA(x,y ) — IxVyB(x,y ).
Pemrenue.
VxAA(x,y)—>IxVyB(x,y)=VxIyA(x,y)vIxVyB(x,y) =
AxVyA(x,y)vIxXVyB(x,y)= EIx(VyA(x, v)VvVyB(x, y))=
EIx(VyA(x, y)vVzB(x, z))z EIxVyVZ(A(x, v)v B(x, Z)).
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9. O0mEe3HAYNMOCTD U BBINIOJTHUMOCTH (hopMy.IL.

Onpenenenne 9.1. @opmyna A JOTUKM TNPECAUKATOB HA3BIBACTCA
BBITIOJTHUMOW B 001acTh M, €Clii CYHIECTBYIOT 3HAYEHUS IEPEMEHHBIX BXOISIINX
B 3Ty (OPMYIy M OTHECEHHBIX K 00J1acTi M, pu KOTOpPbIX popMyna 4 MpUHUMAET
VCTUHHBIC 3HAYCHHSI.

Omnpenenenue 9.2 dopmyna A JOTHKM NPEAUKATOB HA3BIBACTCS
BBITIOJTHUMOM, €CJIHA CYIIECTBYET 001aCTh, HA KOTOPOM 3Ta (JOPMYJIia BEITOJHUMA.

Omnpenenenne 9.3, @opmyna A JOTHKM NPECIUKATOB HA3BIBACTCA
TO>KJIECTBEHHO UCTUHHOM B 001aCTH M, €Cli OHA MPUHUMAET UCTUHHBIC 3HAYCHUS
JUTS BCEX 3HAYEHWI MEPEMEHHBIX, BXOAAIINX B 3Ty (POPMYITY U OTHECEHHBIX K 3TON
obnacTu.

Onpenenenune 9.4, @opmyna A JOTMKKM TNPECIUKATOB HA3BIBACTCA
00LIe3HAYMMOH, €CITM OHA TOKIECTBEHHA HCTUHHA HA BCAKOM 00IacTH.

Crnenyer 3aMETUTh, YTO BCE JIOTMUECKHUE 3aKOHBI aIreOpbl BHICKA3bIBAHUM
(TaBTOJIOTUM) SBJISFOTCS OOIIE3HAYMMBIMU (DOPMYJIAMU JIOTHKH MPEAUKATOB.

OnpenesieHue 9.5. ®opmyna A JIOTUKM TMPEIUKATOB HA3bIBACTCS
TO>KJIECTBEHHO JIO’KHOM B 00J1acTH M, €Cny OHA MPUHUMAET JIO>KHbIE 3HAYCHUS JUTs
BCEX 3HAUYCHUN NEPEMEHHBIX, BXOISAMMX B 3Ty (POPMYNY M OTHECEHHBIX K 3TOMU
obnacrtu.

Onpenenenne 9.6, @opmyna A JOTHKM NPECIUKATOB HA3BIBACTCA
TOKIECTBEHHO JIOXKHOM (HEBBIMOJHUMOM), €CJIM OHa TOKIECTBEHHO JIOXKHA HA
BCAKOM 001acTH.

Hanpumep, gopmyna Vx/ P(x JAP(X)] SBISETCS TOXISCTBEHHO JIOXKHOI

(HEBBIMTOJIHUMO# ) (POPMYIIOH JIOTHKHU MPEIUKATOB.
W3 npuBEaCHHBIX ONPEICIICHUI CIIEYET:

1. Ecim ¢gopmyna A oOuniesHauuma, TO OHA W BBHIMOJHUMA HA BCIKOM
o0nacTu.

2. Ecnu ¢Qopmyna A TOXIECTBEHHO WCTMHHA B 00JacTM M, TO OHA H
BBIMIOJIHAMA B 3TOU 001acTH .

3. Ecim ¢dopmyna A TOXACCTBEHHO JIOKHA B 00jlacTW M, TO OHa HE
BBIMIOJIHAMA B 3TOM 0ONACTH.

4. Ecnu ¢opMmyna A He BBIIOJHAMA, TO OHA TOXIACCTBEHHO JIO)KHA HA
BCSKOM 00MacTH.

5. Jlns Toro, 4toObl popmysia A JOTMKH NPeauKaroB ObLia OOLIE3HAYMMA,
HEOOXOMMO U AOCTATOYHO, YTOOBI €€ OTPULAHUE ObLIO HE BBITOIHUMO.

6. [ns toro, 4yroOwel popmyna A JOTMKM MPEAUKATOB Oblja BBHITOJTHUMOMM,
HEOOXOJAMMO U JOCTATOYHO, YTOOKI popmyJia A 6bUIa He 00IIE3HAYNMA.
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B COOTBETCTBUM C JAHHBIMU ONMPEACICHUSIMU BIIOJIHE €CTECTBEHHO MOKHO
BBIICTIUTh JBA Kiacca (OpMyn JIOTMKM MPEAMKATOB. BBIMOJHAMBIX M HE
BBITIOJTHUMBIX.

Cnemyer emie pa3 OTMETHTh, 4YTO OOMIE3HAYUMYKO (POPMYJY JIOTUKA
NPEIMKATOB HA3bIBAOT JIOTUYECKAM 3aKOHOM.

Ipumep 9.1. llpoeputs, sBisgerca Ju QopMmyaa JOTHKA MNPEAUKATOB
Vx3yP(x,y) BbIOIHAMA?

Pelenue.
[Tycth Ha MHOKeCTBE M = N x N onpeneneH npeaukar P(x,y ) :"x<y”.

Torga popmyna Vx3IyP(x,y) OyAeT TOKAECTBEHHO MCTUHHA B oOmactu M. Ho

€CIIM 3TOT MPEAMKAT paccMaTpuBarh B KOHEUHOW oOnmactm M, =N, xN,, rae

N, ={1234,---k}, To popmyna VxIyP(x,y) OymeT TOKIECTBEHHO JIOKHOH B

3TOM 00aCTH, U , CIIENOBATENBHO, popMmyna Vx3yP(x,y ) He 00lIE3HaAYMMa.
Ortger: SABnsercs.

IIpumep 9.2. Onpenenuts, sBaseTcs Jm (popmyna EIxEIy(P( xX)&P(y ))
JIOTUKU NPEIUKATOB BBIITOJIHAMOI.

Pemenue.

Ilycte 3aman npemukar P x):”x-uemnoe 4ucio”, ONPEHCIICHHBIA Ha
MHOkecTBE M =NxN. Torma, ¢opmyna EIxEIy(P( xX)&P(y )) JIOTHKHA
npeaMKkaroB  OyAeT TOXKIECTBEHHO MCTMHHA B obOnactm M. Ho ecim stoT
TpeMKaT PaccMaTpuBaTh B 061actu M,, = N, x N, , e N, ={2,4,...,2n...}
TO (QopMyna JIOTHKH TPEIUKATOB EIxEIy(P( x)&P(y )) OyJET TOXICCTBEHHO

JIOKHA B DTO 001aCTH H, CIICA0OBATEIBLHO, HE BBITIOJTHUMOIA.
OrtBeT: He aBiasercs.

Cesi3p Mexay OOHIE3HAYMMOCTBIO W BBINOJHUMOCTBIO  (POPMYJT JIOTHKH
NPEIMKATOB YCTAHABIIMBAETCSI HA OCHOBAHUH MPOCTHIX TEOPEM:

Teopema 9.1. Jlns Toro, uroOel ¢opmyna 4 Obula o0mIE3HAUMMA,
HEOOXOMMO U AOCTATOYHO, YTOOBI €€ OTPULIAHUE ObLTO HEBBIIOJHUMO.

JloKkazarenbCTBO.

Heobxomumocts. Ilycth Qopmyna A ofmesnaunva. Torma 4 -
TOKICCTBEHHO JIO’KHAs (popMyJia B JIFOOOH 00J1acTH, U, Clie0BaTENBHO, (popmyia

A He BBITOJTHUMA.

Hocrarounocte. Ilycte ¢gopmyna A He BbIMOJHMMA B JIHO00M 00acTH.

Toraa mo onmpeaesneHuto0 HEBBIMOTHUMON (OpMYJbl A SBIASETCS TOXKIECTBEHHO
JIOKHOM B t000W oOnacTu W, cienoBaTenbHO, (popmyna 4 — TOXKIECCTBEHHO
UCTUHHAS Popmyna B 1000 001acTH, T.€. OHA OOIIE3HAYMMA.
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Teopema 9.2. [lna toro, uroObl ¢opmyna A Oblla BBHINOTHUMOM,
HEOOXOIMMO U JJOCTATOUHO, 4To0bI (hopMyna A Gblia He 0OMme3HAYMMA.

JlokazarenbCTBO.

Heobxomumocts. [lycte ¢opmyna A BBINONHEMA. DTO O3HAYAET, YTO
CyILIECTBYET 001acTh M 1 HAOOP 3HAUEHUI MEPEMEHHBIX, BXOASIIMX B GopMyny 4,
npHu KOTOPBIX (opmyiia A mpuHUMAET 3HaueHue 1. Torga 04eBHIHO, YTO HA STOM

HaGope 3HAYCHMH mNEpeMEHHBIX (GopMyna A npuHuMaeT 3Hadenume 0, w,
ClIeI0BaTEIbHO, (popMyna A He oblIe3HaunMa.

Hocraroynocts. [lyctes opmyna A He obme3naunma. Torma CYLIECTBYET
o0nacte M 1 HaOOp 3HAYCHUN MEPEMEHHBIX, BXOAMAIUX B (POPMYITY, MPU KOTOPHIX

dopmyna A npuHUMAET 3HaYeHue 1, U mo3ToMy (popmyna 4 BbIMOTHUMA.

10.IIpo0Jsiema pa3pemiumMocTu
[TpoGnema pa3peniMMOCTH B JIOTUKE MPEANKATOB CTABUTCS TaK K€, KaK U B

anreOpe JIOTMKW: CYWIECTBYIOT JIA aJATOPUTMBI, TO3BOJSIOIUE s JTHOO0H
(dopmynbl A TOTUKH MPEIUKATOB YCTAHOBUTH, K KAKOMY KJIAcCy OHA OTHOCHTCH,
T.€. SIBJISIETCA JTU OHA OOIIE3HAYMMOM, BBIMOJTHUMOW WM TOXKAECCTBEHHO JIOXKHOM.
Ecnu Obl Takoi anropuT™ CyHIECTBOBAJ, TO, KaK M B anreOpe BBICKA3bIBAHWMA, OH
CBOJAMJICS Obl K KPUTEPUIO TOKACCTBEHHONH MCTUHHOCTH JIFOO0H (POPMYIBI JIOTHKH
NPEINKATOB.

OTMeTHM, YTO, B OTJIMYME OT aIreOphl JIOTUKH, B JIOTHKE MPEAUKATOB HE
OPUMEHUM METOJ Niepedopa BCeX BAPMAHTOB 3HAUYCHUH MEPEMEHHBIX, BXOAAIINX B
dbopMyIy, TaKk KaKk TaKUX BaApUAHTOB MOXKET ObITh OECKOHEUYHOE MHOKECTBO.

B 1936 rony maremaruk A. Uepu mokazan, ymo npodiema pazpeuiumocmu
JIOCUKY NPEeOUKAMO8 8 o0uem 8uoe dleoOpummMuyecKu He paspeuiumd, T.€. HE
CYLIECTBYET AITOPUTMA, KOTOPbIM OBl MO3BOJIAJ YCTAHOBUTH, K KAKOMY KJaccy
(dbopMyn OTHOCUTCS JTr00ast (popMysia JIOTUKA MPEANKATOB.

11.IIpuMeHeHue JIOTUKH NPEAUKATOB B MATEMATHYECKOI IPAKTHKE

11.1 3anuch MareMaTH4eCKHX NPEATOKeHHH ¢ HCIOJb30BAHHEM
SI3bIKA JIOTHKH NPEeIUKATOB.

[IpumeHeHre anmapara JOTMKHA MPEAUKATOB B MATEMATUYECKONW MPAKTHUKE
MOXKHO ~KJacCH(UIMPOBaTh MO OOJAacTsIM €€ WCHOJb30BaHUs, HaNpUMED,
CJICAYIOMUAM 00pa30oM:

1. 3anuce Ha S3BIKE JIOTMKH TPEAMKATOB Pa3JMYHBIX MAaTEMaTHYECKUX
MIPEUTOKEHNN;
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2. TlpuMeHeHHE TIOTUKM TMPEAUKATOB B JIOTMKO-MATEMATHUYECKON TMPAKTHKE IS
MOCTPOEHUSL JIOKA3ATENICTB PA3JUYHBIX TEOPEM, OCHOBAHHBIX HA TEOPHH
JIOTUYECKOTO CIEA0BAHMS,

3. IlpunokeHue JIOTUKA TPEAMKATOB K TEOPUM MHOXKECTB, K aAHAIU3Y
ApUCTOTENEBON CUILIOTHCTHKH.

YMEHHE T'PAMOTHOTO MCIOJIB30BAHUS S3BIKA JIOTUKW MPEAMKATOB SIBISCTCS
0a30i JIOTMKO-MaT€MaTH4YEeCKOH KyJbTypbl €ro MNPHUMEHECHUS B PAa3IAYHBIX
00nacTax HayYHOH W MH>KEHEPHOH AEITEIbHOCTH.

C nmoMouIpr0 SA3bIKA JIOTUKKA MPEIMKATOB (KBAHTOPHOM CHMBOJIMKH) YAOOHO
3aMmuCchiBaTh (HOPMYJIMPOBKM Pa3IMYHBIX ONpPENCICHHA M TeopeMm. B mpouecce
TAKOW 3aluCy NPUXOJUTCS OCMBICIMBATL JAHHOE MNPEUIOKEHUE, OTYETIIMBO
BBISIBJISITh MMOCBUIKK U CHEACTBHS (OCOOEHHO, ECIIA 3TO TEOPEMA), YETKO BBISBIISATH
OTPAaHUYMBAIOLIUE YCIOBUS (ECIIM 3TO onpeaeneHue). T.e. mepeBoa paciuIbIBYATOM
CJIOBECHOH (HOPMYJIMPOBKM HA CTPOTWH, HE AONYCKAKOLIMA MPOTUBOPEUYHBBIX
TOJIKOBAHWH SI3bIK JIOTUKWA MPEAMKATOB CHOCOOCTBYET YETKOCTH M SICHOCTH
MBILLIJIEHUS. Cnenyer MOJAYEPKHYTh, 4TO B (opMyUpOBKax
MAaTEMATUYECKUX TEOPEM BBIIACIISIOTCA TPU YACTHU: YCIOBUE TEOPEMBI, 3aKITOUEHUE
TEOPEMBI M PA3BICHUTEIIbHAS YaCTh. Y CIOBHE TEOPEMBI — 3TO Mpeaukar P(x),
ONPENEICHHBI HA MHOKECTBE M. 3aKIIFOUEHUE TEOPEMBI — 3TO npeaukar O x ),
ONPEACNCHHBIE HAa MHOXKECTBE M. Pa3piCHHUTENbHAs 4YacTb — O3TO ONUCAHWE
OOBEKTOB TEOPEeMBl.  TeopeMbl TakOH CTPYKTYpbl (OPMYIUPYIOTCS B BHUIE
UMIUTUKALHH:

Vx € M[P(x) — O( x )]- npamas Teopema;

Vx e M[Q(x)— P(x)] - obpatnas Teopema;

VxeM|P(x)—>O(x )J - IPOTUBOMOJIOKHAS TEOPEMA,

VxeM|0(x)— P(x )J- 00paTHO-MPOTHUBOIOJIOKHAS TEOPEMA.

B kauecTtBe nmpuMepa pacCMOTPHAM MPEAMKATHI, OMPEACIICHHBIE HA MHOKECTBE
FEOMETPUYECKHUX BEKTOPOB V-
P(x,y):”6exmop X opmoeconaien gexkmopy y”,

Ox,y):” cranapnoe npousseoenue 6ekmopos X u 'y paero 07,

1. Tlpamas Tteopema: “Eciam aBa BEKTOpa X W )Y OPTOTOHAIBHBI, TO WX
CKUISIPHOE MPOM3BEACHUE PABHO HYJII0~ Ha S3BIKE JIOTUKU TPEAUKATOB
3aMUIIETCS B BUIE! ‘v’(x,y)eV[P(x,y)—)Q(x,y)];

2. OOparHas Teopema: “Eciid CKansipHOE MPOU3BEICHUE BYX BEKTOPOB X UV
PAaBHO HYJIFO, TO OSTH BEKTOPAa OPTOTOHAJIBHBI  3alMIICTCS B BUJE:

V(x,y)eV[O(x,y)—>P(x,y)];
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3. IlporuBonomnokHas teopeMa: “Eciii ABa BEKTOPA X U J HE OPTOIOHAJIBHBI,
TO WX CKaJISPHOE MPOU3BEICHUE HE PABHO HYJKO~  3aNUIICTCS B BHIE!
v(x,y)eV|P(xy)—0rxv)|

4. OOpaTHO-MPOTUBOMNOJIOKHAS Teopema: “Ecam ckanspHOE NpPOM3BENCHUE
JIByX BEKTOPOB X W ) HE PABHO HYJIKO, TO 3TU BEKTOPA HE OPTOTOHAIIBHBI

3anuiIeTcs Kak: V(ix,y)e V[Q(x, v)— P(x, y)J.

Bronne oueBMAHO, 4TO mpsMas M OOPaTHO-MPOTHBOMOJIOXHAS TEOPEMbI
PaBHOCHUJIbHBI, KAK U PABHOCWJIbHBI OOpaTHasi U MPOTUBOMOJIOKHAS TEOPEMBI.
Ecnu BepHa u npsimasi 1 oOpaTHasi TEOPEMbI, TO (GOPMYITUPYIOTCS TEOPEMBI
JIPYTroi CTPYKTYpbl. B 3TOM cinyuae kaxaplii w3 npeaukaroB P(x) m O(x)
SIBJISIETCSI HEOOXOMMBIM U JOCTAaTOUYHbIM YCJIIOBHEM IJIsi JPYroro, U TEOPEMbI
3TOM CTPYKTYPbI dopmynupyroTcs B BU/JIE SKBUBAJICHIIUY:
VxeM[P(x)<=O(x)].
Hanpumep, /Uis BBILIEONPEAETICHHBIX TPEAUKATOB HA MHOXKECTBE J/ TeopeMa
0 HEOOXOIMMOM M JOCTATOYHOM YCJIOBUM OPTOTOHAJILHOCTH JIBYX BEKTOPOB X
u y: “JlBa BEKTOpa OPTOrOHAIBHbI TOT/IA U TOJBKO TOT/IA, KOTAA UX CKAISIPHOE
TPOU3BEICHIE PABHO HYJIIO™ 3amuIleTcs Tak: V(x,y)eV[P(x,y) <= O(x,y)]
PaccmoTpuM npuMepsl MPUMEHEHUS sI3bIKA JIOTUKU MPEAUKATOB JJIsl 3alUCH
MATEMATHYECKUX TMPEJIOKEHUH W ONPENCACHU, YTO CHOCOOCTBYET 0o0Jice
rJ1yOOKOMY MOHUMAHUIO UX CTPYKTYPBI.
Hpumep 11.1
3anucath Ha  SA3bIKE JIOTMKM  [PEIMKATOB  ONpEACNCHHE  YUCIOBOMN
NOCEA0BATEILHOCTH.
Pemenue.
OnpeneneHue npeaeia YuciioBON MOCIEA0BATENBHOCTH. “UKCIIO a HA3BIBACTCSA
TIPENENOM TOCIENOBATENBHOCTH {4, §. €CITH JUTS BCAKOTO TOJIOYKUTENBHOTO YUCITA

€> 0 CyLIeCTBYET TAKOE HATYPAIBHOE YUCIIO 7, YTO JJIsl BCAKOTO HATYPaIbHOIO

7, OJIBILETO Ny, | a, —a|<€” Ha A3bIKE JIOTMKHU NIPEAUKATOB 3AMUIIETCS TaK:
a=lima, <>Vele>0—3ny(nye N &Vn(n>ny, —a, —al<se))]
Hcnonb3yss CUMBOJIMKY OTPAHMYEHHBIX KBAHTOPOB, 3TO OMPEACIICHUE MOYKHO

3anucaTh HECKOJIBKO KOMIIAKTHEE:
a=lima, <> (Ve>0)(Inye N)(Vn>ny)(|la,—al<e).

Hpumep 11.2
Hcnonb3ys S3bIK JIOTMKU TMPEIUKATOB, 3AMMIIMTE  ONPEACICHUE IMPOCTOro
4yucia.
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Pemienne.

CornacHo OMpeneNeHUI0 HAaTypalbHOE YKMCIO 71 HA3bIBAETCSl MPOCTBIM, E€CITH
OHO HE paBHO | ¥ MpPU BCAKOM PAIOKEHUM €r0 B MPOU3BEAEHHUE JIBYX
HATypaJbHBIX YMCEJl OJHO M3 HHMX OKa3biBaeTcsi paBHbIM 1 wiu n. Torga 31o
OIPEICJIEHUE C UCTIOJIb30BAHUEM SI3bIKA MPEIUKATOB MOKHO MPEJCTaBUTh B BUJIE:

n=1&Vxvy(n=x-y—>(x=1)v(x=n))

YTBEpKAECHUE TOTO, YTO YHUCIIO SBJISIETCS COCTABHBIM, 3AMUIICTCS CIEAYIOLIUM
oopasoMm: (n=1)vIxTFy(n=x-y&(x#1)&(x#n)).

Hpumep 11.3

3anucarb 00JbIIYI0 TeOpeMy DepMa Ha A3bIKE JTOTUKH MPEIUKATOB.

Pewienue.

Kak wm3BecTHO, TeopeMy dDepmMa MOXKHO MPEACTABUTH B BHJIE YTBEP)KICHUS:
“J1ns1 moOOro LENOro YKuciia 72 HE CYUIECTBYET HATYPAIbHBIX YUCEIN X, 1,2 € N,
yIOBJICTBOPSAIONINX PaBEHCTBY X' + )" =z".”

BBeneM npenukarsr:

N(x):”X —HamypaneHoe 4ucio’,

K(x):"x>2",

P(x,y,zn)”x"+y"=2"".

Tornpa TeopeMmy depma MOKHO CPOPMYJIMPOBATH HA SI3bIKE JIOTUKH MPEIUKATOBR
TaK:

VxVyVZanN(x)&N(y)&N(n)&K(n)—>P(x,y,z,n)J.

Hpumep 11.4

Ha s3bIke 7NOTMKM TPEOUKATOB 3amucarh BbIpaKeHHE: “Bee nomutukm —
maneaen. HexkorTopele muenen — nuueMepel. 3HAYUT, HEKOTOPBIE TOJUTHKU -

auneMepsl”. (AX, KaK XOPOIIO 3TO COOTBETCTBYET NCHCTBUTEIBHOCTH! ).
Peienue.

dopManu3yeM YCIOBHS 3aJaHHOTO BBIPAKEHUS, T.€. BBEIAEM MPEAUKATHI,
OIPEAETICHHBIE, ECTECTBEHHO, HA MHOYKECTBE JIFOIEH:

A(x):“x - norumux”,

B(x): “x-nuyeoeir”,

C(x): “x - 1uyemep”.

Tenepb MOKHO (POPMAIIM30BATH MPOCTHIE BHICKA3BIBAHUS:

‘v’x(A(x) — B(x))-“Bce NOJIUMUKY Juyeoeu’”,

3x(B(x) — C(x))-“Hexomopuie ruyedeu - iuyemepvr”;

EIx(A( x)—>C(x )) - “Hexomopuie notumuxu - iuyemepol’” .

Torpa JaHHOE BBIPAKEHUE MOYKHO 3aIMCaTh B BUJE!
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[Vx(4(x) — B(x))-Ix(B(x) = C(x))] = 3Ix(4(x) > C(x)).

Kak y>ke 0TMeuanoch BBIIIE, JIOTUKA MPEAMKATOB TOHBLIE U TOYHEE OTPAXKACT
OPOLECCHl MBILIIEHUS, 4YeM anreOpa BBICKA3bIBAHWNA. PaccMOTpuM MpUMEDHI,
MOATBEPKAAOIIUX 3TO.

Hpumep 11.5

PacemoTrpum BeickasbiBanue "Kaoicowiii yenosex umeem mams''. ECiii Ha s13bIKE
areOpbl BbICKa3bIBaHW (POPMYJIMPOBKA JAHHOTO BBICKA3BIBAHWSI CBEIECTCS JIMIIb
K OOO3HQUECHUIO €ro HEKOTOPOH OYKBOHM, CKaXeM 4, TO Ha S3bIKEC JIOTUKH
NPEAMKATOB BO3MOXKHA (POPMATTM3alvsl, YUUTHIBAKOIIAS BHYTPEHHIOK (CYOBEKTHO-
NPEAMKATHYIO) CTPYKTYPY OTOrO BbICKA3bIBaHMS. JIEHCTBUTEIBHO, NYCTh —
JABYXMECTHBIA mpenuKkar P(x,y)."x ecmv mams y", ONpeNeICHHBIA HA MHOKECTBE
BCeX JroAck. Torma MAHHOMY BBICKA3bIBaHMIO OTBeYacT (POpMyJsia JIOTUKA
npeaukaroB (Vy)(3x)P(x,y).

PaccmarpuBacMoe BBICKAa3bIBAHME MOXKHO TIEPEBECTM HA A3BIK  JIOTMKH
NPEIMKATOB M MHAuYe. EcCM BBECTH €lle OJHOMECTHBIM mpemukar (Q(x)."x ecmo
yesnogex"”, ONPEIEIICHHBI Ha MPOU3BOJBHOM MHOXKECTBE, TO BBICKA3bIBAHUE
3aMUILIETCS TaK:

(VY)(Q(y) = (3xX)(Q(x) & P(x,y))).

BripazuTenbHble BO3MOXKHOCTH S3bIKa JIOTUKM TPEAMKATOB MO CPABHEHUIO C
SI3BIKOM aNireOpbl BBICKA3BIBAHUIT MOXKHO MPOJAEMOHCTPUPOBATH HA CICIYHOIIEM
prMepe.

Ipumep 11.6

PaccmoTpum nBa BeICKa3bIBaHUs:. "B Mockee scugem scenuyund, uUmMerouds
opama 6 [lemepbypee" u "B [lemepOypee dcugem Mysucuund, umerwuii cecmpy 8
Mockee". Kaxnoe W3 HaHHBIX YTBEPKIACHUN CIEAYECT W3 JPYroro, T.€. OHHU
paBHOCWIIBHBL. CripaliuBaeTcs, MOXKHO JM BBIPA3UTh 3TY PaBHOCWIBHOCTH Ha
S3bIKE ANreOpbl BEICKA3bIBAHUI, HA A3BIKE JIOTUKH MPEINKATOB?

Pemenue.

dopMau3yeM JaHHbIE BhICKa3bIBaHUs, 0003HAYMB MEPBOEC Yepe3 A, a BTOPOE
yepe3 B. BnoiHe oueBMAHO, 4TO (Gopmynel 4 U B HE PaBHOCWIBHBL MOXHO
PacCUJICHUTh JAHHBIC BHICKA3bIBAHUS HA OOJIEE MPOCTHIE:

Ay -"VKenwuna sicusem 6 Mockee ",

Ay -"Kenwuna umeem opama 6 [lemepbypee'’;

By~ "Myoicauna sicusem 6 [lemepbypee™,

By -"Myoicauna umeem cecmpy 6 Mockee".

Torma mepBo€ UCXOOHOE BBICKA3BIBAHME €CTh KOHBIOHKUMUA 4 - A,, a BTOpOE

B,-B, . Ho n 3t aBe ¢Qopmynsl anreOpbl BBICKA3bIBAHUNA HE CIEAYIOT OJHA W3
JIPYTOH.

36



Tenepp paccMOTPUM 3T  BBICKA3bIBAHHUS C TOYKH 3PEHUS MPEIUKATOB.
dopmanusyem 3a1a4dy, BBEAs MPEAUKATHI, OMPEACICHHBIE HA MHOXKECTBE JIFOEH:

Py(x): "x -ocenyuna,

Py(x): " x orcusem 6 Mockee ",

O1(y): " y- myorcuuna”,
Qz(y): Hy Jcueem 6 Hemep@/pee n;

Six,y). " x ecmv cecmpa y".
Torma BeICKa3zbiBaHUIO "B Mockee oicugem ceHwuna, umerowas oOpama 6
[lemepbypee" cOOTBETCTBYET (POPMYJIA JIOTHKH MPEANKATOB

IA(x) & Py(x) &3 O1(¥) & Oy (¥) & S(x, ).
a BBICKa3bIBaHUIO "B [lemepbOypee oicugem Mysicuumd, umelowuii cecmpy 8

Mocxese" popmyna

(MO ) &0 (y)&(Ix)P(x) & Py(x) & S(x,y))]
A Tenepp MOK&KEM, YTO NOJYYEHHBIC (POPMYJIBI PABHOCWIBHBI, ISl YErO
NEPBYIO (POPMYITYy METOIOM PABHOCHIIBHBIX IPEOOPA30BaHMil CBEAEM KO BTOPOH:

WP (x) & Py(x) &TI(Oy(y) & Oo(¥) & S(x,¥))]=
BB (x) &P (x)&(OU(y) &0y (y) & S(x,y)]=
A0 (y) & Oy () & P(x) & Py(x) & S(x,p)]=

WO(Y) &0 (y) &TxP(x) & Po(x) & S(x,))].
T.e. HaA A3BIKC JIOTHUKHU HpeI[I/IKaTOB J0CTATOYHO JICTKO OHpeI[eJII/IHI/I

PABHOCUJIBHOCTh BBICKA3bIBAHWI NAaHHOM 3aJauv, 4Yero Henb3s ObUIO CAETaTh
CPEACTBAMH aIreOpbl BHICKA3BIBAHUIA.

11.2 HeoOxoammple B 10CTATOYHbIE YCIOBHSL.
Paccmorpum Teopemy
Vxe MP(x)— O(x)]
OOnmacTh WMCTHHHOCTH mpeaukara P(x)—>(Q(x), ONPEIEICHHOTO Ha
MHOXKeCTBE M, ectb [p_,n=I5Vlp=M1Ip ] o Torga MHOMECTBO JIOXKHOCTH

OTOr0 mpeaukara asisgercs M \[p ol 0= IpnM\I,. llocnenHee MHOXKECTBO

Oymer mycThiM Toraa, korma [pcly. T.e. npemukar P(x)—>Q(x) Oyzer

UCTUHHBIM VX €A TOraa M TOJNBKO TOTAA, KOIZA MHOKECTBO WCTUHHOCTH
npeaukara P(x) COOep»KUTCs B MHO>KECTBE MCTUHHOCTHM mpeaukara (J(x). B sTtom
cily4ae TOBOPSIT, 4TO mpeaukar (J(x) JOTMYECKU CIAEAYET W3 mpeaukara P(x), u
npeaukar (J(x) Ha3bIBAIOT HEOOXOAMMBIM YCIIOBMEM Ui Mpeaukara P(x), a
npeauKaTr P(x)- TOCTaTOYHBIM YCJIOBHEM Jjis npeavkara ((x). Tak, HanpuMep, B
Teopeme “Ecim x — HaTypaJlbHOE YMCIIO, TO OHO Lesnoe” mpeaukar J(x): “x-yeinoe
yucno” JIOTHYECKW CIIEAYeT W3 Mpeamkara P(x). “x — namypanenoe ducio”, a
npemuKar P(x). “x — namypaieroe yucio” SBISETCS JOCTATOUYHBIM YCIOBHEM IS
npemukara Q(x): “x-yenoe wucio”.
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YacTo BCTpeUaroTes Cilydau, KOria B3auMHO OOPATHBIE TEOPEMBI

Vxe M[P(x)— O(x)] (a)
1 Vxe M[O(x)— P(x)] (6)
MCTHHHBI. JTO BO3MOXKHO IIPH YCIOBHY [p =1,. B TakoM ciyyae U3 TCOPCMBbI

(a) caemyeT, uTo yCIIOBUE P(X) ABISETCA JOCTATOUYHBIM UTst (J(X), a U3 TeopeMbI (0)
CIIEy€eT, uTO P(x) sBisieTcst HeOOXOAMMBIM JUTst (J(X).

Taxum 00pa3oM, €ClIM HCTUHHBI TEOPEMBI (a) U (0), TO yCIIoBUE P(X) SIBISETCA U
HEOOXOMMBIM, U JO0CTaTOUHBIM At (J(x). Tarke B 3ToM ciayvae (J(x) SBISETCS U
HEOOXOIMMBIM, U AOCTATOYHBIM 11 P(X).

Cnenyer OTMETUTB, YTO MHOT/IAa BMECTO JIOTMUECKOH CBSI3KU “Heobxooumo u
docmamo4Ho’” UCTIOJIBb3YIOT JIOTUUECKYIO CBA3KY “Moc0d U moabko moz2od’”.

JIeWCTBUTENBHO, €CJIM UCTUHHBI BBICKA3bIBaHUs (2) U (0), TO HICTUHHBIM OyJeT
BBICKa3bIBAHUE

Vxe M[P(x)—O(x)]- Vxe M[O(x)— P(x)]|=VxeM[P(x) < O(x)].

Ipumep 11.7
Teopema “Ecnu umcno L genutcs Ha 15, TO OHO aenutcs HA 37 WCTHHHA.

[TosTOMYy 371€CH AEMUMOCTD Yucia L Ha 15 ABISETCA JOCTATOYHBIM YCIIOBUEM JUIS
JICIMMOCTH YHWClIa Ha 3, a JCIMMOCTL uucna . Ha 3 ABIACTCS HEOOXOIMMBIM
yCIIOBUEM JUIs AenuMmocTh uncia [ Ha 15. Ho oOpartnas teopema “Ecnm uncno L
JIEIUTCS HA 3, TO OHO JenuTcs Ha 157 He BepHa, T.€. noxkHa. [loaToMy AenMMoCThb
yucna [ Ha 3 He ABISETCSA AOCTATOYHBIM YCIOBUEM JENMMOCTH yncna [ Ha 15, a
JAEIAMOCTh uucna [ Ha 15 He SBIAETCA HEOOXOOUMBIM YCIIOBUEM ACTUMOCTH
yucna [ Ha 3.

Ipumep 11.8

PaccMoTpuMm 1BE B3aMMHO OOpaTHBIE TEOPEMBI, U3BECTHBIE €IIE U3 IIKOIBHON
IPOrpPaMMBI:

1.“B ONMCAaHHOM YETHIPEXYTOJIBHUKE CYMMBbI JUIMH TPOTHUBOIOJIOXKHBIX CTOPOH
PaBHBI MEXITY COOOH™;

2.“Ecnu B 4ETBIPEXYTONBHUKE CYMMBI JJIMH TTPOTHUBOIMOJIOKHBIX CTOPOH PABHBI
MEXAY COOOM, TO B 3TOT YETHIPEXYTOJIbHUK MOKHO BITUCATh OKPY>KHOCTB .

Bnonne oueBMAHO, YTO OHM 00€ BEPHBI, T.€. HCTHUHHBI U, CJIEJ0BATEIBHO, 3/1€Ch
MOXKHO YHNOTPEOMTHh JIOTMYECKYIO CBSI3KY “HeoOXooumo u oocmamodno” W
c(OpMyIMPOBATH TEOPEMY MOKHO TaK:

“Jlnst TOro, 4roOBl B YETHIPEXYTOJBHUK MOXHO OBLTO BIOUCATh OKPYKHOCTH,
HEOOXOMMO W JIOCTATOYHO, YTOOBI CYMMBI MPOTHMBOMOJIOKHBIX CTOPOH OBbLIA
pPaBHBI MEXITY COO0MH™.
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11.3 {oxa3areqbCTBO METOAOM OT NPOTHBHOIO.
JlokazarenbCTBO METOAOM OT MPOTUBHOTO, KAk MPABUJIO, MPOBOJUTCS TIO
CIIEAYIOUICH CXeMe: MPEATNOIaraeTcs, 4To TeopeMa
vxeM[P(x)—>Q(x)] (2)
HE BEpHA, T.€. CYIIECTBYET TAKOH X, 4TO yCJOBUE P(X) UCTHUHHO, a 3aKJIIOUEHUE
O(x) — noxHo. Ecau u3 3TUX NPeAnonoKEHUH MyTEM JIOTUYECKUX PACCyKACHUMA
OPUXOAAT K MPOTUBOPEUMBOMY YTBEPKACHUIO, TO JAEAIOT BBIBOA O TOM, UTO
UCXOJTHOE MPENOJIOKEHUE HE BEPHO, M BEPHA Teopema (a).
Kak BUIHO, YTO ¥ Takoi MOAXOJ JAeT J0KA3aTeIbCTBO UCTUHHOCTH TEOPEMbI
(a). JlelCTBUTENBHO, MPEANIOJIONKEHHE O TOM, YTO TEOPEMA (a) HE BEPHA, O3HAYACT
NOKHOCTL  popmynbl  Vx € M[P(x)—>O(x)]. Ho Ttorma Oymer  mcTMHHOI

dopmyna Vx e M|P(x)— O(x)| u Torna popmyna Vxe M|P(x)—O(x)|—0
OyAeT UCTUHHOM TOJILKO MIPU YCIOBUM UCTUHHOCTH VX € M [P( x)—=>Q(x )].

Jleiicteurensno, Vx e MP(x) - O(x)|—>0=Vxe M[P(x) > O(x)]v0O=
=Vxe M[P(x)— O(x)].

12 3ama4um a5 CaMOCTOSITEILHOTO PEIICHUS.

Pemmute HwKenpuBeOEHHBIC 3a7aud, WCIOJNB3ys anmapar anreOpsl
BBICKA3bIBAHUH.
121 B  mkone, mepemieamieidi  Ha  caMOOOCHTY>KMBAaHHE,  YETBIPEM
crapueknaccaukam: AnapeeBy, Koctuny, CaBenbeBy M JlaBBIIOBY NOPYYWIH
yOpars 7-0ii, 8-0#, 9-biif m 10-b1i1 Kmaccel. [Ipun npoBepke okazanock, uto 10-biid
Kjacc yopan mioxo. He yiienmme 1oMoil y4eHUKH COOOIIMIIA O CIEAYOLIEM:

1. Annpees: «5 youpan 9-biii knacc, a CaBenbeB - 7-0i».

2. Koctun: «51 youpan 9-biii knacc, a AHApPEEB - 8-0ii».

3. CaBenbeB: «S youpan 8-0if knace, a Koctun - 10-p1ity.
JIaBBIIOB yKE YIIEN AOMOUW. B NaIbHENIIEM BBISCHUIIOCH, YTO KXK/IbIH YUCHUK B
OJIHOM M3 JIBYX BBICKA3bIBAaHWI FOBOPUJI MPaBIy, @ BO BTOPOM JIOKb. Kakoii knacc
yOupast KaKaplid yYeHUK?

12.2 TI4Th CTYACHTOB W3 MATH PA3NIAYHBIX ropoaoB Hwxeropoackoit obnactu
npuObLTM JJI1 ydacTHsl B OOJIAaCTHOM onmMmuane mo maremaruke. Ha Bompoc:
«Otkyna Bei?» Kaxablid 1a1 OTBET:

HBanos: «4 npuexan u3 Apszamaca, a JlmurpueB — u3 HapammHoy.

Cunopos: «4 nmpuexan u3 Ap3amaca, a [letpos - u3 Kcrosay.

[Terpos: «4 npuexan u3z Apzamaca, a JIMUTpueB - u3 3€pKUHCKAY.

Jmutpues: «5 npuexan uz Hapammno, a Epumos -u3 CapoBay.
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Edumos: «5 npuexan n3z Caposa, a IBaHOB >KUBET B [I3E€PIKUHCKEY.

12.3 Ha Bonpoc: «Kto m3 Tpex cryneHtoB: A, B u C u3yyas MareMarnyecKyro
JIOTUKY?» TONYYEH BEPHBIA OTBET - «Ecnu m3yuan A, 1o uzyyan u C, HO HEBEPHO,
410 ecnu u3ydan B, To uzyuan u C». KTo u3ydan MaTeMaTuyeCcKyro JOTUKY ?

12.4 Onpenenure, KTO U3 YETBIPEX CTYACHTOB C1aJl SK3AMEH, €CIIU U3BECTHO:
1. Ecnu nepBeIid caa, TO U BTOPOM ciad.
2. Ecnm BTOPO# caait, TO TPETUH CHAJl WM NIEPBBIA HE Call.
3. Ecni ueTBEPTHIN HE CIaJ, TO MEPBBIA CAAL, 4 TPETUH HE CIall.
4. Ecnu 4eTBEPTHIA CHAIl, TO U IEPBBIA CHall.

12.5 UzBectHO cnenyromiee: ecnu [lets ve Buaen Konto Ha ynune, To nubo Koms
X0auJ B kuHO, 0o Ilets ckazanm npaay; eciau Kosst He xoaua B KUHO, TO Tlets
He Bujen Kouro Ha ymuue, 1 Kons ckasan npasay; eciu Konst ckasan mpasay, TO
au00 OH XOoaua B KUHO, 100 Ilets conran. Beiscaute, xoau au Komis B KUHO.

12.6 Yerblpe CTYIEHTKH, UMEHA KOTOpbIX HaumHarotcs OykBamu A, B, C, D
NOCEIIAT UHCTUTYT MO OYEPEIN U BEAYT OOMMIA KOHCIEKT nekumii. HeoOxoammo
COCTaBHTh IpahvK MOCEIIECHUS HA ONMM>KAWINYO HEJIENIO, YUUTHIBAS, YTO:
1. IloHenENBHUK - JEHb CAMOCTOSTEIBHONW PabOTHl HA KYpPCE, U B UHCTUTYT
HE XOJHUT HUKTO, a B Cy0OOOTY HEOOXOAUMO OBbITh BCEM.
2. C u D He cMOryT moiTH Ha 3aHsATUS BO BTOPHHK B CBSI3M C OOMBIIOH
3arpy>KEHHOCTBIO B TIOHEIETIbHUK.
3. Ecnu C Bwiiiner B cpeny wim D - B yetBepr, T0 B cormacutcs moObiBaTh
HA 3aHATHUSX B ISTHULLY.
4. Ecnu A He noiiaer B BY3 B uetBepr, To B no3Bosmt cede cxoauTh Tyaa B
cpeny.
5. Eciu A wuim D Oyayt B MHCTHTYTE B cpeay, TO C CMOXKET MOHTH B
MATHHALLY .
6. Ecnu D B maTHMIy BMECTO HHCTUTYTA MOKAET HA CBAAbOY MOAPYTH, TO A
NPUAETCS CXOAUTh B MHCTUTYT BO BTOPHHUK, a C - B 4ETBEPT.

12.7 Yerwipe mpyra - A, B, C u D pemmnu npoBeCTH KaHWKYJBI B YETBIPEX
paznuuHbIX TOpoaax - Mockse, Onecce, Kuese u Tamkente. Onpenenure, B Kakon
rOpoA JNOJDKEH TMOEXarb KKIAbIA W3 HHUX, €CIM MMEKTCS  CHEAYIOLHE
OTPaHUYCHUS:

1. Ecim A we enet B MockBy, To C He enet B Opeccy.

2. Eciiu B He enet Hu B MOCKBY, HU B TamkeHT, T0 A e1eT B MOCKBY.
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3. Ecmu C He enet B TamkeHt, To B eaet B Kues.
4. Ecmu D He enet B MockBy, T0 B He ener B MOCKBY.
5. Eciu D He enet B Oneccy, 10 B He enet B MOCKBY.

12.8 OpHaxabpl CAEAOBATEN0 NPUILIOCH OJHOBPEMEHHO JONPALIMBATH TPEX
ceunerenei: Knona, Kaka n /luka. VX nokazaHus nNpoTUBOPEYMIIA APYT APYTY, U
KKJbIM U3 HUX OOBUHSJT KOrO-HUOYIb BO JIKH.

1. Knonx yreepkaan, uro Kak Joker.

2. XKax oO6BuHSI BO KU JlUKa.

3. Jluk yroBapuBain ciieioBaresis He Beputh Hu Koy, Hu JKaky.

Ho cnenoBarens ObICTPO BBIBEN MX HA YACTYHO BOJY, HE 3a/1aB UM HU OJJHOTO
Bonpoca. KTo u3 ceuaereneii roBOpuII nmpasy?

12.9 OOcyxmas KOHCTPYKIMIO HOBOIO TPEXMOTOPHOTO caMmojéra, Tpoe
KOHCTPYKTOPOB IIOOYEPEIHO BBICKA3AIH CIICAYOLIUE NTPEATIOIOKECHHUS:
I. mpu OTKa3e BTOPOrO JBHMrarens HAAO0 NPU3EMIATBCA, 4 NPU OTKA3e
TPETHETO MOKHO MPOJIOJDKATH TMOJIET,
2. TpU OTKa3e IMEPBOr0 JBUTATENS JIETETh MOKHO, WJIHA TPH OTKa3e
TPETBETO ABUTATEIIS JIETETh HENB3S,
3. TOpH OTKa3e TPETHETO ABUTATENS JIETETh MOKHO, HO TPH OTKA3€ XOTs Obl
OJIHOTO M3 OCTAJIBHBIX HAJO CAUTHCS.
JIETHBIE WCHBITAHWS TOATBEPAMIIM NPABOTY KAXKAOTO W3 KOHCTPYKTOPOB.
Onpenenure, Npu 0TKA3€ KAKOr0 U3 ABUTATENECH HEb3s NPOJOJDKATH MTOJIET.

12.10 TIpoBepuTh NPABMIIBHOCTH PACCYKACHUI B CAEAYIOIIMAX 3a1a4aX:
a). “Ecnu wucno penurcs Ha 10, To 0HO AenuTcs U Ha 5. JlaHHOE 4YKCIIO HE
aenutcs Ha 10. CaenoBaTeyibHO, JAHHOE YHUCII0 HE JCIUTCS Ha 57

0). “Ecnu TpeyroqpHUK MPSAMOYTONbHBINA, TO B HEM MPOTUB OOJBIIETO yIiia
JEKAT U OoJibLIasi CTOPOHA. ECM TPEeyronbHUK HE SIBISETCS MPAMOYTOJBHBIM, TO
B HEM MPOTHUB OOJBIIErO yIiia JIGKUT W Oonpmias cropoHa. ClemaoBaTeNbHO,
OPOTUB OONBILETO yIiia B TPEYTOJbHUKE BCETIA JICKUT U O0JIbIIAask CTOPOHA ™.

B). “Ecnu A Oyaer obnaaare OONBIIMMU 3HAHUSAMHU U OyJET yaauiuB, TO A
noobercst nenu. Ecmm A He Oyaer oOnaaark OONBIIMMH 3HAHUSMU, TO OH HE
cMOKkeT ObITh yaawmmB. CheaoBaTeNbHO, ecii A He oOnmamaet OONbIIMMHU
3HAHMSAMH, TO A HE JOOLETCS 1Iean” .
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r). “Ecmm A Oynet obnagate OOJBIIMMH 3HAHUSAMH W OyAET yIawimB, TO A
noobercst nenau. Ecom A He Oyaer ynawiMBbIM, TO OH HE CMOXKET 00yanarh
oonbmuMu  3HaHUSAMH. ClieAOBaTENIBHO, €ciau A He J00beTCd IIeJIM, TO OH HE
oOnagaeT OONBIIMMHA 3HAHUSMU .

n).”Ecnu MBaHOB moOeMT HA BHIOOPAX, OH OyAET IOBOJICH, a €CJIM OH OyAeT
JIOBOJIEH, TO OH TIUIOXOW Oopell B NpeABbIOOpHOM kKamnanuu. Ho ecam oH
OPOBAINUTCS HA BhIOOpax, TO OH MOTepseT aoBepue nmaptur. OH mioxoit Gopel B
NPEeABBIOOPHON KaMMaHWM, €CJIM OH TOTEpseT JAoBepHe mapTuu. Eciu OH Tioxoi
Oopell B MPeABLIOOPHON KaMITaHWK, €MY CJIEAYET BBHIATH W3 mapTuu. IBaHOB WM
noOeauT Ha BbIOOpax, Wiu mpoBaauTcs. CraeaoBaTeNbHO, €My HYXKHO BBIATH M3
MapTuu .

). “Ecim B pe3ynpTare 3KCIEPUMEHTA MOIYUYEH HEBEPHBIA PE3YyJbTaT, TO
Jub0 B TEOPETHUYECKUX pacyeTax €cThb OlmOKa, JMOO0 HKCIECPUMEHT ObLI
NOCTABJIEH HenpaBwibHO. He Moryr ObiTh OJHOBPEMEHHO M OmMOKa B
TEOPETUYECKMX pacyeTax M HEMPABUJIBHO TMOCTABJICHHBIN 3KCHEpUMEHT. Ecnu B
TEOPETUYECKUX PACUETaX HET OLMOKH, TO HKCIEPUMEHT MOCTABIEH MPABHIIBHO.
CrnenoBarenbHO, B PE3yAbTATE SKCIEPUMEHTA MOJYYEH BEPHBIN pe3ynbTar”.

12.11 Kakue u3 Cneayromux BBIPQKCHUA SBISAIOTCS NPEAUKATaAMK?
Onpenenuth 00J1aCTh HCTUHHOCTH MPEANKATA.

a) x+8=3;

6) IIPH X = & BBIIONHSACTCS PABEHCTBO X° — d = 0,

B) x> —2x +2>0;

r)||x|-1-1>0;

1) OIHO3HAYHOE HEOTPULIATENLHOE YMCIIO X KPaTHO 3;

V2

W
) sin—x+—.
4 2

12.12 BbIACHHATH, Kakue W3 CICAYKOUMX NPEAUKATOB  SBISIOTCH
TOXKIECTBEHHO UCTUHHBIMU:

a) x> + 32 >0; 6) x*+y>>0;
B) sin® x+cos® x=1; r) x> +1>(x+1)%;
n) (x+1)*>x-1; e) x> =2/ x|+1>0.
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12.13 Jlns 3amaHHBIX NPEAMKATOB R(x,y) W (J(x,y), ONPEICICHHBIX HA
MHOXKeCTBe M C Rx R, Onpenenutb MHOXECTBO (001acTb)  MCTHHHOCTH
npeavkata R(x,y)=0(x,y).

12.14 Ha mHOKecTBE M = {1, 2,3, °20} 3aJ1aHbI PEIUKATHI

A(x): ”x ne oenumcs na 57, B(x). “x-uemnoe yucno”;, C(x): “x —npocmoe
yucno 7, D(x): "x kpamuo 3. OnpeaeauTe MHOXKECTBA UICTHHHOCTH CJICTYFOITNX
NPEIUKATOB:

a) A(x)-B(x); 6) C(x)-B(x), B) C(x)-D(x);
r) B(x)-D(x); n) B(x)-D(x); e) A(x)-D(x);
x) B(x)-D(x); 3) A(x)-B(x)-D(x); n) C(x)—> A(x);

K) D(x)—>C(x);  m)(A(x)-B(x))—>D(x), w)(d(x)-D(x))—>C(x).

12.15 Kakue u3 CleayroluX BBIPQOKCHUN SBISIOTCS (QOpMyJamMu JIOTUKA
npeaukaroB? Beiaennure cBOOOIHBIE M CBSI3AHHBIC IEPEMEHHBIC.

a) IVP(x,y) > P(y,2)); 6) (p—>q)-(rvp);

B) R(x)-VxF(x); r) (P(x)<>O(x))vI(VR(y));
) ‘v’x(P(x)—)Q(x))«)(Ele(x) —>‘v’xR(x,y));

€) EIx‘v’z(P(x,y) —>P(y,z)).

12.16 Ha MHO>KECTBE HATYyPAJIBHBIX YMCEN 3aJaHbl IPEAUKATHIL:
a) A(x): “aucno x oenxumcsi na 37,  0) B(x): “yucno x oeaumcs na 27,
B) C(x): “qucno x oenumcs na 47, 1) D(x): “qucno x oenumces na 67
n) E(x): “aucno x oerumesi na 127
VYKaxkuTe, Kakue U3 CAeAyOIUX YTBEPKACHUH HCTUHHBI, KAKAE JIOKHBI

a) Vx(A(x)-B(x)—E(x)); 6) Vx(B(x)-D(x)— E(x));
B) x(C(x)-D(x) = E(x)); r) Vx(E(x) > C(x)-D(x));
) Vx(E(x) = B(x)-D(x)); e) Ix(B(x)-C(x) > D(x));

K) ‘v’x(m —>E(x)).

b

12.17 Ha wmuoxectBe M =N x N onpenenen npeaukar P(x,y). “x<y”.
Kakue u3 clieayommx BbICKa3bIBAHNM MCTUHHBI U KAKUE JIOYKHBI

a) WV)P(x,y); 6) VxP(x,);
B) VyaxP(x,y); r) VxVyP(x,y);
) VYVXP(x,y); e) PVx(x,y);
x) IxIyP(x,y); 3) IyaxP(x,y)?

12.18 IIpuBeauTe OTpULIAHUS CJICTYOITUX (POPMYIL;
a) Ix(A(x)-B(x)-C(x));

6) Vx(d(x)—>VyB(y)):

B) Vx(4(x)vIB(y));
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r) Vx(4(x) - B(x))-3x(S(x)- R(x));
) EIx(R(x) <—>B(x));
€) ‘v’xEIy‘v’z(P(x, v,z)—=>0(x,y, Z))

12.19 Ha mHOxecTBE M ONpEnesieHbl 1Ba TaKUX OAHOMECTHBIX IPEauKara
{.

A(x) w B(x),dTo BhICKa3bIBaHUE EIX(A( X)—> (A( X )V(B( xX)—> Alx ))» WUCTUHHO.
Jlokazarh, 9TO BhICKa3bIBaHUE VXA(X) JIOKHO.

12.20 KakuM ycCIOBHSM JAOJDKHBI YIOBJIECTBOPITH OOJACTH HMCTUHHOCTH
npeaukaTtoB A(x) v B(x), ONpeAeNeHHbIX HA MHOKECTBE M, €ClM WCTUHHBI
BBICKA3bIBAHU S

) Vx(4(x) > B(x))-3x(A(x)- B(x));

6) Ix(A(x)- B(x))-(vx(4(x) — B(x)));

B) Ix(A(x)-B(x))— (Vx(4(x) — B(x)))?

12.21 Jlokazartsb, 4To opmynia
EIxEIy((A( x)—>A(y ))- (A( xX)— Ty)) Al x )) TOKIECTBEHHA JIO’KHA.

12.22 Cneayromue GopMyJibl JOTUKHA TPEANKATOB MPUBECTHU K 1. H. }:
a) F=3IxVyzVuP(x,y,z,u);
0) F=VxR(x)vIxQO(x,y):
B) F=c—>3IxP(x);
r) F=3xvy(d(x) o A(y)):
0 F=Vx(d(x)—>3B(y));
e) F=3xVyP(x,y) IxVyO(x,y);
K) F=3xVyP(x,y)vIxvyQ(x,y);
3) F'=3xVyP(x,y)—3xVy0O(x,y);

12.23 Mcnonb3ys A3bIK JIOTUKK TPEAUKATOB 3aMUIINTE OMPEACIICHHUS

a) JIMHEHHO YHNOPSINOYEHHOTO MHOXECTBA: ““YIOPSAOYEHHOE MHOXKECTBO
Ha3bIBACTCS JIMHEHHBIM, €CJIH JJIs JIFOOBIX 3TOTO MHOKECTBA X U Y TMOO x=), MO0
X<y, 0o x>y,

0) OrpannyeHHOH QyHKOMM: “OyHKOMA f(x) HA3BIBACTCA OTPAHUYEHHOW Ha
MHOXKECTBE M, €CJIM CYILLIECTBYET TAKOE€ HEOTPULATEIIBHOE YUCIIO [, YTO JJII BCEX

X € M cnpaBeyIMBO HEPABEHCTBO \ f(x )‘ <L”;
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B) UerHoil (yHkumu: “DyHKuus f(x) HaA3bIBACTCS UYETHOM, €ciM o0JacTh €e
OTPEACTIEHUS] CAMMETPUYHA OTHOCUTENIBHO HaYala KOOPAMHAT U JUIS K&KIOro X U3
o0nacTu onpeAesicHus CPaBEUTMBO PABEHCTBO f(-X) =f(X) 7,

r) [lepuognueckoit pynkumu: “OyHKUMS f(x) HA3BIBACTCA MEPUOAUYECKOM, €CIn
CYLIECTBYET Takoe unciao 7=0, 9ro mpu Jar0OoM X U3 00JacTH ONPEACSICHUs f(X)
aneMeHThl Xx-1° W x+7 Takke NpUHAIJIEKAT 3TOM 00JacTh, W MNP STOM
BBIMOJIHSAETCS paBeHCTBO f(x 7T )= f(x)”;

n) Boszpacraromeli (yHKIMM Ha MHOXECTBE M. “ OyHKUMS f(x) Ha3bIBACTCA
BO3paCTaroIIei HA MHOXECTBE M, €Clu JI0OBIX YHCENl X| U X,, TPUHAMIEKAIIUX
MHO>KECTBY M, N3 HEPABEHCTBA X| < X, CIEIYET HEPABEHCTBO f(X]) < f(X3)”.

12.24 B caeayrommx NpeiioKeHASIX BMECTO MHOTOTOYMS ( ...,) TOCTABbTE
CI0BA “HeobX00UMO, HO HedOCMAmOoYHo”, WIH “00CMAMOYHO, HO HEOOXO0O0UMO™,
WU “He HeoOX00UMO U HeOOCMAMOYHO™, UIN “HeoOX00UMO U 00Cmamoyno” Tak,
YTOOBI MOJTYYUIIOCh UICTUHHOE YTBEPKICHUE:

a) nsg TOro, 4roObl YETHIPEXYTOJbHUK ObUT MPSIMOYTOJIBHBIM ..., YTOOBI

JUTMHBI €10 JUaroHaneil ObUIM paBHBI;

b) st Toro, 4ToOBI x2-8x+15=0 ..., 9TOOBI X=5;

¢) Hnst Toro, 4roObl CyMMa YETHOTO YKCJIa HATYPalbHBIX Yuces Oblila YETHBIM
YUCJIOM, ..., YTOOBI K&XKJI0€ claracMoe ObLIO YETHBIM;

d) Mns toro, uroOsl (pyHKIMS f(x) ObUla MHTErPUPYEMA HA CETMEHTE [a,b], ...,
4TOOBI f(X) OblJIa OTPAHUYCHA,

¢) st Toro, 4roObl MHOKECTBO A OBUIO CUETHBIM, ..., YTOOBI €r0 AIEMEHTHI
MO>KHO OBIJIO 3aMMCaTh B BUJIC 3aHYMEPOBAHHOMN MOCIE0BATENBHOCTH,

f) Hnst Toro, 4roObl YMCaOBAs MOCAEAOBATEILHOCTD UMENA MPENAE, ..., YTOObI
OHa OblJTa MOHOTOHHA U OTPAHUYCHA.

12.25 Chopmyaupyiite:

a) HeoOxomumblii u JOCTATOUYHBIN NPU3HAK NapauIEIorpaMMma;

b) HeoOxomumelii, HO HEJOCTATOUYHBINA MPU3HAK MapaIeIOrpaMMa;

¢) JocraTouHblid, HO HE HEOOXOMMBIN MPU3HAK NAPAIIENOrPAMMa;

d) HeoOxomumoe, HO HETOCTATOUYHOE YCJIOBHE TOTO, YTOOBI SiNX =d WMEIO
peLICHHUE;

¢) HocTtarouHoe, HO HE HEOOXOAMMOE YCJIOBUE TOTO, YTOOBI SIX = WUMEJO
peLICHHUE;

f) JocratouHoe, HO HE HEOOXOAMMOE YCJIOBHE TOTO, 4YTOOBI YPaBHEHHE

x* px + g =0 HMENo BEIECTBEHHBIE KOPHH.
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13.01BeTHI M YKa3aHUA

12.1 Anapees — 8 xir, Koctun — 10 xit; CaBenweB — 7 wit;, JlaBeiioB — 9 ki, 12.2
Edumos n3 Caposa, JImutpues u3 J3epxxuncka, [letpoB u3 Kcroea, UBaHoB u3
Apzamaca, Cunopos u3 Hagammno. 12.3 B. 12.4 Cnanu Bce. 12.5 Xoaun B KUHO.
12.6 I'padmik nocenieHus Takoi: A- BTOpHUK, B- cpenaf, C- yetBepr , D - natHuny.
12.8 XKak  12.9 Broporo. 12.10 a) He mpaBWIbHBIC, 0) TPABUIIBHBIC, B) HE
NpPaBWIBHBIE, T) MPABWJIBHBIC, 1) HE MPABWIBHBIE, €) HE NMpaBwibHble. 12.11 a)
BBIPOKEHUE SABJISIETCS OAHOMECTHBIM PEAMKATOM P(x), [p = {— 5},- 0) He aBaseTCs
NPEAMKATOM (3TO BBICKA3bIBAHME), B) BBIPAKECHHUE SIBJISIETCS OJHOMECTHBIM
npeaukarom P(x), Ip = {R}; I') BBIPLKEHUE SBJISAETCS OJHOMECTHBIM MPEAUKATOM
Pkx), Ip= {( —00; =2 ) U (2;+© )},- 1) BBIPQKCHUEC SBIACTCA OJHOMECTHBIM
npeaukarom P(x), [p :{O, 3,6, 9}; €) NPEAJOKCHUE HE SBIIICTCS MPEAUKATOM,
12.12 a),B), n); 12,13 1, =, nIz)o(M\(1,n1y))
12.14 a) [ ,5=142,4,6,8,10, 12, 14, 16, 18}; 0) I35 =12}, B) Io.p={3}; 1)
lgp=16,12,18}; m) I3,=13,9,15}; e [,5={1,2,4,7,8,11, 13, 14, 16,
17, 19}, x) Izp=1{1,5,7, 11,13, 17, 19}; 3) [,p5p =16, 12, 18}; )
I =M} K) [, z=MB} n 1, 5={1,23475 6} wn
Lipc=M \{3}. 12.15 a), 0), n), €) — popmymsl JOruKK npeaukaTon. 12.16
a), B), T), €), ) UCTUHHBIE, O), B) — noxHbie. 12.17 ©0), XK), 3) HCTUHHBI,
ocTaJbHBIC JIOXKHBL. 12.18 a) ‘v’x(A(x)vB(x)vC(x)); 0) IxA(x)-VyB(y),;
B) EIxA(x)-EIyTy); r) EIx(A(x)-B(x))v‘v’x(Tx) vR(x));
10 val(R(x)- 0OW ROx)-0x)). e vavy3z(P(x,y,2)-O(x,3.2)).

12.19 VYkazanue. Jlnsg Aoka3zareabCTBa JOCTATOYHO JaHHYHO (opmyny
YIPOCTUTh METOJAOM PABHOCWIIBHBIX MPEOOPA3OBAHMIA.

1220 a) [,cy; 0) [4,=9, IzcM, B) [4ycly wnm
Iyl =02. 12.21 Vkazanue. [IpeoOpa3zoBaTh METOJOM PaBHOCHIIBHBIX
npeoOpa3oBaHMIA.

12.22

a) F'=Vx3JyVz3auP(x,y,z,u); 0) F:EIX(R(x)vQ(x,y));

B) F:‘v’x(c-m) r)F:EIx‘v’y(A(x)-Ty)vA(y)-A(x));

) F=x3A(x)v B(y)) e) F'=IVP(x,v)-0(z,1));

K) F:Elx‘v’y‘v’z(P(x,y)vQ(x,z)); 3) I :‘v’xEIy‘v’z(P(x,y)vQ(x,y)).
12.23

a) ‘v’xeM‘v’yeM((x=y)V(X>y)V(x<y));
6) AL e RVxe M(f(x)<L);
B) Vxe Ml(—xeM)-(f(-x)= f(x))];
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r) 37T eR\{0}VxeM|(x+xT eM)-(f(x£T)=f(x))];

1) Yy € M Vx, € M(x <xy)= (F(x1) < f(x))]
12.24 a) HEoOXOOUMO, HO HEAOCTAaTOYHO, b) Ja0CTaTOYHO, HO HE

HEOOXO0UMO; C) J0CTaTO4YHO, HO HE HEOOXOIUMO; d) HeoOxoaumMo, HO
HEJI0CTATOYHO; €) HEeoOXOAUMO W JIOCTATOYHO, f) HeoOxoaumo, HO
HEJIOCTATOYHO.

12.25 a) Jlns TOro, 4toOBbl YETHIPEXYTOJbHUK ObLI MapajijiesIorpaMMOM,
HEOOXOMMO W JAOCTAaTOYHO OJHO M3 YCJIOBHH: “TMPOTHBONOJIOKHBIE CTOPOHBI
YETBIPEXYTOJIbHAKA TONAPHO MNApAUICNBHBL, WIA — “ABE NPOTHUBONOJIOKHBIE
CTOPOHBI PaBHBI U NMAPAUIETBHBL

b) HeoOxoauMbIMKA, HO HEAOCTATOYHBIMHA MPHU3HAKAMU Mapaijiesiorpamma
apIsAoTCA: 1) “mapa MPOTMBONOJIOKHBIX ~ CTOPOH  YETBIPEXYTOJbHUKA
napajuienbHa’, 2) “aBe TPOTUBOMOJIOKHBIE CTOPOHBI YETHIPEXYTOJbHUKA PABHBI
c) JoctatouHbIMM, HO HE HEOOXOJMMBIMH NPHU3HAKAMHU MApaJIeiorpamma
SABIIAIOTCA: 1) “B YETBIPEXYTOJIBHUKE BCE YITIBI MPSAMBIE”, 2) “B YETBIPEXYTOJIbHUKE
JVAroHaId  B3aMMHO-NIEPICHIUKYJIIPHBI M B TOYKE TNEPECCUEHMS AENATCS
rnomnoJjam’’;

d) Ja<2; e)a:%; ) g=0.

47



[E—

Jlureparypa

Hoeukos I1.C. DnemenTrsl MmaTemaruueckoit joruku. M., Hayka, 1973r.
®.A. HoBukoB. /luckpeTHas MmatemMaruka ajs nporpammuctos; C-t [letepOypr,
[Turep, 2009 .

. C.J0. lanopeB. Maremarnyeckas Jioruka. YueOnoe nocodue. C-t IletepOypr,

«bXB-IleTepOypr», 2007 r.;

FO.IL. IlleBenen. Jluckpetnas matematuka. C-t [lerepOypr, «Jlanby, 2008 r.;
B.b. I'ucun. Jluckpernas maremartuka. M.-lOpaiit, 2017T.

B.M. 3r3bkoB, A.A. Ilenynanos. Maremarndeckass JIOTUKA W TEOPUS
anroput™MoB. M., Tenexkom, 2007 1. ;

MM. TInyxoB, A.b. IIlumkoB. Maremarnueckass JIOrMKa. JIMCKpPETHBIE
¢ynkumn. Teopust anroputmoB. C-kr IletepOypr-MockBa-Kpacnonap, Jlans,
2012 .

48



Conepxkanue

DJEMEHTBI JIOTUKH BBICKA3BIBAHMM ... ........oooviii i3

TTOHATHE TIPEAMKATA ... ..ottt e et e e e e e e 1O
Onepanuy HAJ TPECIAAKATAMIE ..........ooinine i e e ieenenianenenenne 18
KBaHTOPHBIE OMEPALMY ... ... e 21
DOPMYJIBI JIOTUKHA TPEAMKATOB ... ..vvineeeein e eeien e e enaen e 23
PaBHOCUIIBHBIE (POPMYJIIBI PEAMKATOB ... ... vee e e iieieieieann ... 20
JloKa3aTeNnbCTBO PABHOCHIIBHOCTH (POPMYJT B JIOTUKE MPEAUKATOB .........28
HopmanbHbie (hOPMBI IOTUKH MPEAUKATOB ... ...o..oveeveee e enn ... 28
. O011e3HaUUMOCTb U BBITIOJTHUMOCTD (bopMyn JIOTUKH MPEIUKATOB ... .... 30
10 [TpoOneMa Pa3PEIIAMOCTH ... ... ...oevev i et eeiee e e 32
11.IIpuMeHEHrE TOTUKH NPEIUKATOB B MATEMATHYECKOM MPAKTHKE ... ... ... 32

WX o kW~

11.1 3anuce MaTeMaTUYECKUX NPEATIOKEHAN C UCITOJIB30BAHUEM SI3BIKA
JIOTHKH TPEIUKATOB ... ...ovt ittt it e e e et e e eneae e 32
11.2 HeoOxoaumbie U JOCTATOUYHBIC YCIIOBHS ............cveveennnnn... 37
11.3 JIoka3areabCTBO METOJAOM OT MPOTUBHOTO ... ....c.cvvevevvnnn.n. .39
12. 3amaum yisi CaMOCTOSTENBHOTO PEMIEHUS ... ... o' eve e 39
13. OTBETBI Ml YKABAHUS ... ....o.vvin e ci e e e ene e e o046
JIATEPATYPA ... 0 A8

49



	‎D:\DISK ALEXEEV\ПОСОБИЯ\Титульник Логика предикатов 2020.pdf‎
	‎D:\DISK ALEXEEV\ПОСОБИЯ\ЛОГИКА ПРЕДИКАТОВ XX.pdf‎

