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Teopema 1.4. vx, (P (x) > Q) = (3Ix, P (x)) — Q.

vx, (P (x) = Q)

P(a) = Q
[TycTb P (a) NCTVHHO, Toraa Q UCTUHHO.
P(a)+Q

Mo>kHO 3ameHnTb P(a) Ha 3x, P(x)
Ix,P(x) + Q

YnpaxHeHue 1.9. [lokaxunTte Teopemy
1.4 TakM XKe CrocodboM B 0BpaTHYHO
CTOPOHY.

(3x, P(X)) = Q



= b= VA

BO3bMEM KOHKPETHbIE 3Ha4YeHNA a U b,
Takne Ytoa = b

vb,a+ b
a+da



HaM HY>KHA YeTKas
cucTeMa MaTteMaTUYEeCKNX
NOKa3aTENIbCTB



| lpennoXxxeHne

HekoTopoe BbiCKa3bIiBaHWE, COCTABJIEHHOE MO KAKVM-TO
NPOCTbIM MNpaBuiam (BO3MOXXHO, 3 OPYIX BbICKA3bIBAHN).

[ lpyMepsb:
1. vx(P (x) — Q)

2. «J110bble aBe npsMble MO0 NeEPECeKaTCs POBHO B OOHOW TOYKE,
NMBO He NepecekatoTcs BOOOLLE»

vivk, P (L, k) ® C(l, k)
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Ka>KOOE MpensIoXKEHNE OOKA3aTENBbCTBA AOJKHO ObITh
JIOTNYECKVIM CJIEACTBMEM HEKOTOPbLIX MPEAblayLLnX
NPeSIOXKEHN
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Ka>KOOE MpensIoXKEHNE OOKA3aTENBbCTBA AOJKHO ObITh
NOMMYECKUM CNeaCcTBMEM HEKOTOPbLIX MPeablayLLUnX
NPEenJIOXKEeHN

KaKO0E NNOrMY4eCKOe CedCcTBIE ABMAETCA HADOPOM
NPEOIOXKEHNN-TIOCBISIOK 1 CBA3AHHbIMU C HAMW CUMBOJIOM H

Npen/I0KEeHEM-PEe3yNIbTaTOM



| l[pumep: neayKums

a,a—=>L+pf

(ecnv a¢ = [ 1 UCTUHHO a, TO OTCKo4a cnenyet f)



avp, ak+ [

(ecniv BEPHO a v B 1 UBBECTHO, YTO a JIOXKHO, TO TOrga OoTcroaa
CNenyeT, YTO UCTUHHO [§)
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[ lyCTb HAM M3BECTHO, YTO NCTUHHBLIMW ABNSAKOTCH
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Bce BMecTe aT akCOMbI 1 BO3MOXXHbIE VX CNeaCcTBUSA
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AKCVIOMBbI

[ lyCTb HAM M3BECTHO, YTO NCTUHHBLIMW ABNSAKOTCH
BbICKa3bIBaHNA
—a,avbunb—c.

Bce BMecTe 9T akCOMbI 1 BO3MOXXHbIE VX CNeaCcTBUSA
0bo3Ha4YM Kak T.

PVIMEpPSbI:
1. T+ b (nepBble OBE aKCUOMbI 1 NPaBWIO BbIBOOA)
2. T+ c (N3 npaBwia geoykKuym 1 TOETbEN aKCUOMbI)



[ lprMepb!:
1. T+ b (NepBble OBE aKCUOMbI 1 MPaBWIO BbIBOOA)
2. T + c (13 npaBuna JeoyKuym N TPETHEN aKCOMbI)

leopembl
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Halua akcmoma:

—(p A q)



1. =(p A q) — DaHO

2. (%) ~(=pv-q)

3. ()

4. (**) =p v ~q — BBeOEHNE QU3 BIOHKLIN;

5. () 7=p — npotrBope4me mexay 2 n 4. INpennonoxkexne 3(**) 6b1510 HEBEPHbLIM.

8. (™) =p v 7q — BBELEHVE AN BIOHKLUNN;

9. (*) n—=q — 13 NPOTVBOPEUMA 8 1N 2 3aKTFOHAEM, YTO ObINO JIOXKHBIM MPEONOSIOMEHNE
7(***);

10. (") q
11. (*) p A g — BBeOeHNE KOHBIOHKUMM O1st 6 1 10;

12. 7=(=pV~q) — 13 npoTmBopeund 11 1 2 3aksoydaem, 4To NpeanonoxeHmne 2(*)
TTIOXKHO;

13. = pVv q
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COKpAIIleHUE JBOMHOIO OTPULIAHUS
BBEJEHUE JBOWHOIO OTPUIAHUSI
BBEJICHUE KOHbIOHKIIAN
COKpAIIeHNE KOHbIOHKIINH
BBEJICHUE U3 bIOHKIIAN
U3 bIOHKTUBHBIA CAJLJIOTU3M
cOKpalleHne SxkBuBaJieHuu (1)
COKpAIIEHUE SKBUBAJICHINH (2)
COKpallleHue dKBUBaJeHIuu (3)

)

COKpallleHue SKBUBaJjieHuu (4
TeopeMa Jeaykiuu (1)
TeopeMa AeayKuuu (2)

modus ponens
modus tollens

daHaJIu3 9aCTHDBIX
BBE€JICHUE 3KBUBaAJICHIINN
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1. [lyCTb a 1 b — OBe pa3nnyHble TOYKW. Torna
4epes HX MOXKHO MPOBECTU €0MHCTBEHHYIO MPAMYHO
L.



To
ne

. [lyCcTb a — TO4Ka, HE nexkallas Ha npamoun L.

-1a N3 a Ha L MOXXHO OMnyCTUTb €0VHCTBEHHbIV

ONEHAONKYSP.



3. [lycTb a — Touka, nexawlas Ha npaMont L, a M —
HEKOTOPbIV OTPE30K. Toraa Ha npsMout L MOXHO
TOCTPOUTL Pas3NyHble TOYKWM b U ¢, Nnexxallne OT a
Ha PACCTOAHUN, paBHOM M.




4. [lycTb a — TO4KA U M — 0TPE30K. MOXKHO
NOCTPOUTb €ANHCTBEHHYH OKPY>XXHOCTbL C LIEHTPOM a
N PagnNycoMm, paBHbIM M.




5. ['lycTb L — npsamas, 1 a — To4Ka, Ha HEWN He
nexawlas. Torga MOXXHO MOCTPOUTb €ONHCTBEHHYIO
NPaMyto M, KoTopas dyoeT npoxXoanTb YEPES a U
OyneT napasisiesbHa L.




Teopema: 014 Jlodboro oTpeska ¢ KoHUammn ab
BO3MOYXHO MOCTPOWTb PaBHOCTOPOHH
TPEYronbHUK abc.



[pobnema; nepecedeHne OKPY>KHOCTEN HE [OKA3bIBAETCH
AKCIOMaMWU.

YTo npenatb”?

1. Mbl MPOCTO HE CMOI/IN HaUTK NoKa
0OKa3aTeNIbCTBO, TaK Kak 3TO MOXXET ObITb
CJTOXKHO;

2. YTO-TO HE Tak C Hallen NIOrmKon, BO3MOXXHO HaMm
He XBaTaeT npaBWsl BbIBOAA;

3. YTO-TO He TaK C HaLLUVMK akC/OMaMM, BO3MOXKHO
X CIIMLLKOM MaJ1o U X HAOO OOMOSHUTD.



BBeeM CUCTEMY aKCVOM:

1. Jltobble OBe NPsaMbIE MEPECEKAOTCS POBHO B
OOHOW TOYKE;

2. Hepes nodble OBe TOYKM NPOXOONT POBHO OOHA
NPAMas;

3. CyLIECTBYIOT YETbIPDE TOYKN TAKME, YTO OHU HE
NIEXKAT HA OOHOW MPAMOWN.










Ynpa)xHeHue 1.12. [lokaxkuTe, 4YTo 13
CPOPMYJIMPOBAHHbBIX aKCUMOM MOXXHO BbIBECTU, YTO
CYLLIECTBVYIOT YETbIPE JIMHUW, HE NEepecexkatoLLecs B
OOHOW TOYKE.




OnpepeneHue 1.5. Crctema akCMOM Ha3bIBAETCHA HEMOJIHOW, ECN
CYLLIECTBYET Npen/ioxXeHne @ Takoe, YTO U3 aKCOM HEBO3MOXKHO
BbIBECTU HU @ HN .

OnpepeneHue 1.6. Crctema akCrOM HA3bIBAETCA MOJIHOW, ECIN
015 NtoO0ro NpensIoxXeHNsa @ MOXXHO BbIBECTV NINOO ¢, OO —¢@.

OnpepeneHune 1.7. CTPYKTYPOW HA3bIBAETCHA TAKOE MHOXXECTBO
npenyioXXeHnn X, 4to gnga noboro npegsioxeHust p inbo p € X, nnbo

- € X.



OnpepeneHue 1.8. Mogenbto Teopumn T Ha3bIBAETCH
Takaga CTpyKTypa M, 4to g moboro p € T BEPHO, YTO p
e M. MHOXXeCcTBO Bcex Moaenien Teopun T 0603HaYaeTCH
Kak Mod T .

OnpepeneHue 1.9. Teoprst Ha3bIBaeTCH
VOOBJ/IETBOPVIMOM, ECNIN OHa 0bilagaeT Moaesbto. B
NPOTVBHOM CJly4dae OHa Ha3bIBAETCA HEYOB/IETBOPUMOM.



OnpepeneHue 1.10. [peonoxxeHre p Ha3bIBAETCH CUHTAKCUHECKM
NCTVHHBIM B Teopun T (0bo3HadeHne T + p), ECIIV ero BO3SMO>XHO BbIBECTU

B JaHHOW TEOpUM NOb3YySaCh NpaBuiami BbiIBOOA.

OnpepeneHnue 1.11. ['lpenioXeHne Ha3bIBAETCSA CEMAHTUYECKU MCTUHHbLIM
B Teopun T (0b6o3HadeHne T |= p), €C/IM OHO UCTVHHO B JIKOOOM MOAENN
OAHHOW TEOPUN.

OnpepeneHue 1.12. Habop npaswi BbIBOOA HA3bIBAETCS MOJIHbIM, ECINA N3
CEMAHTUNYECKOW NCTUHHOCTU MPEOSIONEHNS CNEeOYET Ero CUHTaKCUNYECKas
NCTUHHOCTb.



OnpeneneHue 1.14. Teopusa Ha3bIBAETCH
NPOTUBOPEYMBOW, €CNI B HEN BbIBOONMbI
OJHOBPEMEHHO HEKOTOPOE BbICKa3bIBaHME p 1 —p.
NPOTUBHOM CJlydae Teopunsa Ha3bIBAETCH
HEMNPOTVBOPEYMBOW.

Teopema 1.5. B npoTtrBOpEUBOMN TEOPUN JTHODOE
NPEeO/IOXKEHNE CUHTAKCUYECKN UCTVIHHO.




[Joka3aTenbCTBO. [1yCTb Mbl BbIBEN p 11 =P N XOTUM
BbIBECTW q.

PV{q

CNegoBaTesibHO, g — UCTUHHO.



