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(Press ? for help, n and p for next and previous slide)
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AR R

IEIl'ﬁ Bl1Zzrifbik, WREERIEmE AFa BRIER, AN ZMEER
el FFAE A" AR H B"RIE R

> “al bR A, JIEEEMER

> RIS MR AR E RO, W R I
H”, “BkE”. “25E&".....

> mRliZe R e ke Bk A R B 2 A

> iz —riEEZENEE (AE)
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wE | hXs 34

(| EEE e
HiEE B

- | dezEs Ik

A | aEEERE |5

R BE:

S| e 2 ...

o | W 4 F Y

A, | BiAGEl

Ay | B GRS

A, | EoiGEg
(AIRRFH )
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S

AR NS 4)

1. B ERA—SENE T B S PSRBT RS ER, XERFSH
B NTTIES ( meta-language )
2. “FFS A EFS
» @5 ((0,AL)) = (0A1)
» REARXNREZREPRFSHIRHE
» RENoHRARMNZRAN, HILS T
» KB, )R ERTIES RIS (vs RIES")
3. RZEIES H: R T SEHARHEMRFSHRNE ST
» AN Az #, Az # (7, A4 ()
» XEREH

(al,...,am> — <b1,...,bn>

ﬂﬁéx&%ﬁm = nﬁai = bl [Enderton, pp.4]
> XERETS e b ARETTES
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#FiEF® ( ExprESsION )

EX 11: FRiAR (expression) 7HH TR SHBEIFES,

flan:
> (A1), ((As
>  HaflpREFRAN, NellfftzEth2Ra=, Flan:

(—A4)
(As)

5 (A
(a — B) 2
(FA1) — Ay)

B ZE https://daiwz.net



SR 2F ( WeLL-FORMED FORMULAS )

EX 1.2 (wff) :
1. TS A HEEAZ (JEFAZ, atomic formula )

2. Ha, BERAARAN, A (—a)Ffl(adp) 2 E=Az, EFOZEA.
V. =< FR—

3. BRILEASMEEAZE A AT

0] DA Bacus-Naur Form %€ X fi/i N

p = A | (0@) | (L1 Aw2) | (1 Vp2) | (01— @2) | (p1 < @2)

BIZ https://daiwz.net



wrF B3

& 5

E X 1.3 (ARMEIBH, formula-building operations ) :

]
&

>
=

<

&

N—"

| | I 1
R e
T 1
D™

el
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wrr B iE 7 51

EX 1.4 (M1EFF, construction sequence ) :

BHEFF (€1, .., €n) BIRN— T ARMERS], ZENIBMNER
i < nimBLA T FHFZ—:

1. € T AT =

2. €, =E.(€5), j<1

3. €, = Enlej,ern), j<iHEk<i

HAORA, V. =« HFR—1

BIZ https://daiwz.net



& 51

(A1 A Agp) = ((HA3) V (Ag <> Ag)))

el
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ZifaiE

B ZE https://daiwz.net



6 3 € X

L -

> HEMTF:
ﬂ{S | S BEfMAGmENTS BXxTEMANEIEEHA}

> BPFmL:
» So={A4,...}
» Si={-alaeS }U{cdB|aeS; 1,86€ 8, 1,0=AV,—,<}US;
» S.=U,5

B ZE https://daiwz.net



6 3 € X

L -

?E'ﬂ 1.5 [Enderton, pp.37].
S*

[
A

> H T LbEXHFMET R T &1 wifiIHES R

> HEMmTEIENGERFRENS 2T (closure) , EIE]Pliz A IH40FHE
( Induction Principle ) #4THEBAFIEME [Enderton, pp.37]

BIZ https://daiwz.net



Y344 J 22

EH 1.6 ( KT fiiZ g wit B3N EEE ) [Hao, Yang and Yang, pp.28].
& P(o) N— T RT witBIHR, fFRix:
1. METEmEMAFS A, HEP(A;)BAL

2. XFERIwIE a8, & P(a)FP(8) BAL, W P(—a)tHP((alB)) thAk
3, HEFORA. V. =Ml FREE—T

A3 FRRE I wif o B MR P(o) AL

R HREEHIA B, B

BIZ https://daiwz.net



Y344 J 22

Bli7: iERHSERFEIEEE, AIS| = |N|

UERAREEE :

1. WA SHEON N
2. ERw¥IHEB R AR
3. INxN|=|N]|

B ZE https://daiwz.net



S5

5| H1.8:
1. B 1TwiAEATESREEMEE

2. B wIEZR EVIIGE PR AEE S TAES. Fit, witlERTER—
EA 2 wit

1.8.2 JEBAMEZE (Enderton, pp.19]:
L fE 5P R P
I Base: MTEFARa = A, BRE P(a)Rox
2. Induction step:
» Hypothesis: &% P(a)#1P(B) ¥ %31
» (o) # (OB) R IERIMUTE S, FTLLP((—a)) 5 P((a0p)) BAL QE.D.

BIZ https://daiwz.net



S5

1.8.b iiEHﬂﬁig [Enderton, pp.30].

i ERSHEESZ " NERP
1. Base: MFEREFARa=A;,BRE P(a) 3L ( BEAMIRE )

2. Induction step:
» Hypothesis: & P(a)#1P(B) #IARAL
» PAEA NP, FIEHFRERIgeEAIRE:, ZFIIW R R P
»  ROAHERAEAMEEEE TR . QE.D.

BIZ https://daiwz.net
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AT

BRAMRATFH: [HEE—RE, BF? |

fLFH: | EBRERCIEEZNRT, HERBEREFZTMEZ, 7
DIGSEIE, SERRIENEE, MRE, DUB/\E, R PRIk, ERXER K
N, BEH: [ REE, Rz, FRZEH, SMEEEAGEEM, SR
th, Bz, PLPRT . FEE—MER. | HE—E, JE—_t, |
( (EaREK) , BT - 2E)
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AFM:ERT )

EH1.9:

wit gl FEG U MRz —:
. JRF A3, BlastiE A,

2. (o)

3. (@A B)

4. (aV B)

5. (@ — B)

6. (a < p)

MY, EIEE 2~6H, A aflpirE ks DA 2ME—R,

BIZ https://daiwz.net



AFM:ERT )

Bli.ro: A=

HEWMEZ?
I. V7=«

2. v=(~a)

3. 7= (aAp)
4. 7= (aVp)
5. 7= (a—p)
6. 7= (a+p

v = (((_IA_l) V (Ag — Alg)) — (Al A AlO))

el
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ﬁ-‘}f 1.I0: ﬁg*ﬁ ﬁif [ENDERTON, PP.31]

> FIN: ELEEw
> $l: oRfENT

L. 2T = (RFH)
2. ﬁﬁﬁi@; H;ﬁfﬁﬁ)??’&ﬁ ML IEFFRTEH T, BRI T#TER, EEHE— T ERF AR 7 A
. REBEAXANHE-ITFFSUHN (. HEANTFSE-, hEEs; SNEHEE4
4. MNOFE, NEEAHR#REI—THESFENa
» oI TSR NNA. V. =Fle ZFHE—T
» FFSFFIRRRENG), B4FEE— TS HERNLS)
» EN EGHCIEEGEFMaS S, BFEZE2
5. RIARNHIBETH NN (-
» FEFFIRRIERERNP), B4HEE— TS FENLS)
» FEN_ERIEIE—Rr o, iz

BIZ https://daiwz.net



"ﬁ—ﬁ‘ﬁi'ﬁﬁ:’ fi [ENDERTON, PP.40]

EIR.11 ( Unique Readability Theorem ) :
NFAMATMHEBRERES (RIFE wi) ERIRFIE-| s ED|s:
1. {E8 (range ) EAMER

2. R

XEWRE SEHMUEES {A,,.. )BT HEMEEETEH BHERR,

I.Ilmﬂﬂmg [Enderton, pp.40].

1. kAR TFE——/:

» Bl FHEA(,B) = (@A) = (YA =EA(YAG), MbBa=~vHE =06, GNEEELS.b
Z|

2. FERHEEAER (ETFENX)
» Hlin: HanB=~v—45, MBa=v B=0HAN=—,

BIZ https://daiwz.net



wrF [ {5
BEAZ, THEBSMENE
> EEEERINEEE

((FA1) V(A2 — Ajg)) = (A1 A Ag))
Al 5 Y
(A1) V (A2 = Ag)) — (A1 A Ag)
> HEIRFS5IAGES. RKES
(A1) V (A2 = Ag)) — (A1 A Ag)
Al 5 A%
[(—A1) V (A = Ag)] — (A1 A Ag)

B ZE https://daiwz.net



wrr i 1@ 5

> AIEBRGRF SRR, Hlan

»

<_‘7 AV H>

((_|A1) \V (A2 — Ag)) — (A1 A\ A3)

A5 A
—A; V(A - Az) = (A ANA3g)
»
AV (((FA) ANA3) V (=(A2 A A3)))
A5 A
A1V (~AIANA3V (A A Ag))
BB https:/daiwz.net
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ZEAGHAE

> ik HERAKXKEALEH

> BN FSHFSRAZHNEY (4G5S LOEMER )
» RTH
»  RE5EETeRIENLHER
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R{ERIR

FE X 1.12 ( truth assignment ) :
MFMBFSRES, —TEERERvE— TR

v:S —{F,T}

BIZ https://daiwz.net



X %518 € X 0 /R R &Y

> BRGEHE ~REREN— TR /R B- : B — B

> Br&GEE DR RN — e /R B : Bx B — B

» Hd e {V,A,—, <}

vy | vo | Bo(v1) | By(vi,v2) | Ba(vi,v2) | B (vi,v2) | Be(vy,vs)
T |T | F T T T T
T | F | F T F F F
F T | T T F T F
F | F | T F F T T

el
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i et Y 7 X

& X 1.12° ( truth assignment, extended ) :

L ve—TEEREK (E) FER—TEv: S — {F, T}, NI
(EAGEEEA, € S, v(A) HTHF
2. WP EERIK, EXv:S — {F,THIF
» 9(A;) =v(A;),ieN
> 9(-a) = B-(t())
» v(alB) = Bo(v(a),v(8)),0 € {V,A,—, <}

BIZ https://daiwz.net



wrF g X

Hr

> v(A) =T
> v(Ag) =T
> v(Ag) =F

(A2 — (A1 — A.G)) < ((A2 A\ A1) — A.6)

wif {13 X2 B M EE—HFaE—%?
B2, oRFR—ABEMER?
( Uﬂ?ﬂiﬂ* ) [Enderton, 39 & 41]

el
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o] 4 fe Tk

E X 1.13 ( satisfiability ) :
BacS, viSER— 1 EMEIEIK:
. vifiBa, IBNvEa, Ho(a)=T
> QBTN AR S o

2. VIR — M REAREEST = {a1,az,...,an}, ILHvE T, EXMER
a; € X, ﬁ’v F oy

» YRANHERN, EFE—MEEERESE X

> HouvFa, MvE -«
> T HyE]HEMHERT FIrE AT E S, RZA—ERIL

BIZ https://daiwz.net



A 76 2 ]

> BE—NTwAZEWT o, MESFEE—TEERIKY, FBvEa?
»  IHIRE o HEFR N AR A — % (solution )
> B AT AR AR (PR 2R 6l b 2 P R R )
» B PMHEANP 2L ([ ( NP-Complete, NPC )
» BIE2 NP [al# HFrE NPE@Er] DA L2 = B34 2] &
» AEBHEMEEE: RO EMFIRE R 585

» IE—DMREEARKN—NMERES (ZLiifE, BEINP: Non-deterministic Polynomial
Time )

»  FRE|—DEAR X
» BHIPC NP, HE®REP=NP? (TEHEZz—)

BIZ https://daiwz.net



BEEE. EXEE. EXER. BRIER....

7E X R.14 (tautologically implies, entails ) :
SEFENT (1IENY FE 7)) SENSFRERE S NEERIR6E 7

1. JX =0, icN0kFTEE T
» BWREEEEEREIREHE, IR NESZHEUKEZ (tautology )
2. PEAESERESEAI (vacuoustruth ) , FIaN
» {A,-A}EFB
3. BEENME: HakF SEHLF o, BMTENakF A08E o ~ 5
» BHEH, ~RB—1FMRA
»  Fwitr]ABEEEE SR, BIa0de Morgan laws

BIZ https://daiwz.net



RER

Hl: {A,A—~B}FB

el
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BX5IBERPXR

M 1.15 (1B TEZEEH, Semantic Deduction Theorem )
. {aj,as,...,a,} EBHBEMNEEFai AagA... Nay,, = B
2. {ag,as,...,a,} FBHEMNEE a1 — (... (a1 — (ap — B))...)

r.15.2 SRR
L= (RIEE) @ Bif{on, 00, 00} F SRIZAT, FHE0EE
o(ar = (... (@1 = (g — B))...)) =F

» EERABRENR (H. ) SEXERHARREFNR, AFv(a) =TH
(... (an-1 = (an = B))...)=F...

2. <« (RIEE) : B

BIZ https://daiwz.net



fin R Bk 37
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i R 1]

> FRATR T —Jeikial — R R — T JuEL:
» B, :{T,F}>— {T,F}
> Ml —JohkiE - R R — T — oL :
» B_:{T,F}— {T,F}
> FROVREXMLT, F} (SREEREn SRR ) e SUSFMESS R RECu 1

2l
=
3&‘%

BIZ https://daiwz.net



i R 1]

2]

> BZOM—IuEkiE?
> B2/ THkiE?
> BEZ/DMin I uBE?

BIZ https://daiwz.net



i R 1]

2] e

> BZ/VOMAEE AT —uEkiE?
> BZ/OR I TEE?

> BZ/DMnuEkiE?
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i R 1]

2]

> BEDM—IuAh /RREL?
> B2/ THkiE?

> BEZ/DMin I uBE?

BIZ https://daiwz.net



o LA 1A B0 & Rk

X Y | B.(X)| By(X,Y) B(X)| B/(X,Y)
T |T F T T 2
F |T|T T T 2
T | F T 2
F | F 2 T

M B+(z) = By(B-(x),z), TiB,(z,y) = B-(By(z,9))

B ZE https://daiwz.net



wrr 51 /Rf %

> ?35/4\04?/%77"%%7—‘ l nﬁ*ﬁff\'l‘_ﬁﬁBg :{T,F}" = {T, F}

v(A1),...,v(A,) X1,..., Xn | B*(X1,...,Xn) | 9(c)
’Ul(Al),...,’Ul(An) T,...,T BZ(T,,T) ’l_Jl(Oé)

’Uzn(Al),...,’Ugn(An) F,...,F BZ(T,,T) ’l_Jzn(Oé)

BIZ https://daiwz.net



HEI WFF ‘;’—:iﬁ! H{] 1|_1' /j’_( IZI %[ [ENDERTON, PP.46]

ENR.16:

S NBESAERTTFE AL, Ay, ..., A, HIwe, BT o5
(realised ) HOTR/REHL B (BRRBMniT N B, ) , 68

B (Xy,...,X,) = 9(a)

:/H\:EI:'X’L — U(Ai)o

BIZ https://daiwz.net



Bx iRl e £ 4

> —MHn TS H R wiE B DIEfE— n mBE S5 A
> [l 2D/ WREEan BRER S RIM BRI SR SRS A T 2

> WELRIR, B - AL V. =>fle ANERESEIE S HI e DAL ER
n JGAR /R EREL?

BIZ https://daiwz.net



H 7 /RS H B WEF [ExperToN, Pp.47]

EHE.17;

WERnTUA/RREG : {T, F}" — {T,F},n > 1, BFE—T W off
&8, =G, HfERafeBLIG,

B ZE https://daiwz.net
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Hfn /R A E 5 H ) wrr

g,

X; | X2 | X3 | G(X1, X2, X3)
F F F F
F F i\ i\
F T F i\
F T T F
i\ F F i\
i\ F T F
i\ T F F
T T i\ i\

= (_IAl A —Ag A A3)\/
(mA1 AN Ay A —A3)V
(
(

Q
|

= (A1 A 2As A _IA3)\/
= (A1 NA3 AN Aj)

B G =B

el

https://daiwz.net
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Hfn /R A E 5 H ) wrr

1,17%551&; [Enderton, pp.47].

I RHITIE:

. BREC FIERNE (ESX) « BB (FER)
2. HAMPRZEL: KN ZBE TR (X, ..., X,)5Hek, MHERE EFFEAZG ( Disjunctive
Normal Form, DNF)
» UEEAT R G M EERIRIGES B T
» AR GREERIRIGHS Bl F

B ZE https://daiwz.net
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Bx iRl e £ 4

EN1.18:

Fr—2HEkE (fR/REEL) C2& (Thee ) T2 (complete) , TRIEEN

f/REEY (n > 1) #RAJ P C R EIAR /R RGBT R BE & € Xo

> {, A, VIRFEEH (EE L7 IE RS )
> {-, AVEZRM, EHNB(X,Y) = B.(BA(B-(X), B_(Y)))

=l

el

https://daiwz.net
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Bx iRl e £ 4

GRAATE B —dH A KA AN 2 T R

> IEBAEAREE & LR /R
UERAFT S B8 2 & R R

> SR, Hla0 B BFEER,
BEIA Bz

> VAN

be Ry

gky ﬂnB—m B/\EzB\/

el

https://daiwz.net
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Bx iRl e £ 4

WJ [Enderton, pp.50].
{A, =} E— T Thee &R ERE A,

IERAER :

L Mg HwihREXWAEE, BEPRaENRESANT, WzAXSSH

HEMARNT
» WMEZ, BEEMAwWTREHS -ABEEMN
2. FIFVAGRENT DA EIE{E Hi kA :
» RaofAE—TadiE A HR & {A, = HENEKHE
» EHAF o (HEIBL(T) = T1ERAL)

el

https://daiwz.net
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FIRPIERR 75 =0

> 18 X EBH ( semantics ) :

» AR E”

» EFEHEwREFHEME. ZEERME. ElRR. 1B EMHEE
> S (derivation) :

»  FRAE—FhEEAERY 50 (a pure syntactic method ) SRAE wiT [RIFVZETR R R 512G

BIZ https://daiwz.net



>
v,

B

\/

#%¥ ( NATURAL DEDUCTION )

F (= B)A(B—=7) = (a—7)

(@=B)A (B =)

a— f

(07

B

B—

Assumption

Neq 1

Assumption
—e 1,2
Neg 1

—€ 4,5

—113,6

—11,7

el
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ND R F5iEH ( SEQUENT cALCULUS )

Wi Gentzen RJEHE ( —FfH B 55 Gerhard Gentzen 1E 1930s A& BRI RIUEBRTE =, )

IRAHJLK (der Logistische Kalkiil) RFtaN T, HAFA BRNEMmE, T, ANkaE (£) .

B .
THFAA T, AFA
AFA T I TEA A %W
Z5kaEmi
TEA oo TEA o THAAAN [AAFA
TFA A T AFA TFA A TAFA
IHAABA [LABI'HEA
TFAB,A A ['B,AT'FA

B ZE https://daiwz.net



ND R F5iEH ( SEQUENT cALCULUS )

HEFE AW :
FFTﬂkTR RLFAJL
| R WA I‘l—B,AA}2 IA,B-HA AL
'-AABA ILAABFA
'-AA VR [LAFA RBFAVm
'-AVB,A AVBFA
LAFA '-AA
R —L
I'--AA I'L-AFA
I'AFB,A R '-AA ﬂBFA’%L
'-A—B,A LT/ A—-BFAA'

B ZE https://daiwz.net



ND R F5iEH ( SEQUENT cALCULUS )

FATH Gentzen LK RFKRHE LT AZUHJIEA:

E((a=B)A(B—=7) = (a—7)

Az
prp gl
afa * TRBoyNFy
a, (o — B), (8 =)~
a, (= B)N(B—7)Fy
(= B)AN(B—=7)F (a—7)

F((@a=B)A(B—=7)) = (@—=7)

AL

— R

B ZE https://daiwz.net



NBZRGHS ( AXIOMATIC DERIVATION )

KA AER S 2 H—RINERMEE, Bf1:
1. B2ZREHTFHESEIETE ( premises )

2. B/ B/ (axioms )

3. B AR \—EZEERREZEFEE]

B ZE https://daiwz.net



NIBZG5ES ( AXIOMATIC DERIVATION )

ENXR.19 (derivation) :

al 22— Twi&Es, BATFHFHN—PMESFRE—IWIAESFi(a1,...,a,), Xt
ERi <nBFH=FZ—HiL:

I. o; €T

2. o %#%Z\fi

3. o IRFEAEE AN MR E o; ( Koy ) B8, Hj<i (Hk<i)
»  FEEFIN (rule of inference ) %5 H T BB IRIEMAIERTFE /3 5% 1F

BIZ https://daiwz.net



— 8t NaTvE RYHEEE AL

1. Hael, B4 o lEHRIES DR
2. HaeNE, B4 a2IEFRHES ISR
3. G F a, B4 aRIEHRNES DR

B ZE https://daiwz.net



A BB 4 NaTvE [ HETE AR

1. %40 — aflSEIN HIEHESIME, 4 stH2IEHEY
» {E: #S (derivation ) HE2—1FF, FREAAJPIE B, “BiE"FI“fRER”

2. IFLEW T

el
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AJ3E ()

E X 1.20 ( AJUERY, provable/derivable ) :

GMTH A, FE—THWwE o8RHES, MFRaZ2r HT#ELR/BT
B uEHY ( derivable fromT) , i~

I'F «

EN1.21 ( BH, theorem) :
a1 wif a NZBEHATE, BFATRNIRER—TEHE, iIEH

-

BIZ https://daiwz.net



[ bl pAS

EX1.22 (MAZEAE, Axioms for Propositional Connectives )

o e

e e S erep e
== o ©

Co N ge B s 2PN =

(aNB) — «a

(aNB)— B

a— (8= (aAp))

a— (aVp)

a— (BVa)

(@—=7) = ((B—7) = (aVB) =)
a— (8 — a)

(= (8—=7) = (a—B) = (a—17))

el
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FHE T R 0

E X 1.23 ( MPRRN/ 43 BEAN], Modus ponens ) :
HIEFTEERL — oflp, Aot 2IEFRT, B:

B,(8—=a)kFa

el
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—ABilF
oL P R 4R L FRE

(=6 V ) — (6 — @)

JEBHHEEE -
1. MEREE5AMHL226 ((a—7v) = (B—=7) — (aVp) —=17))) BRESEEHEM
e
» F#h (substitute) 0 = [-6/a, /B, (6 = ¢)/7]
2. RIELEMEME
(76 = ((6 =) = ((p = (0= ¢) = ((-6V ) = (6= ¢)))

3. BEHRIREI R A, MR MP AL B[R]

B ZE https://daiwz.net



BT

HHWRERIZE AT
Fd— 6
WEHAMEEE -

1. MERES5AHEL227 ((a— (8 — ))) MEEETEEHELER:

» Fffh (substitute) 0 = [6/a, /Bl SEIEIEHEI W § — (5§ — 0)
2. A, FWAIFFEEE ORSEAMEAMP, HEEAE, FrPIERE— LRI SR Ig
3. A TRES S ERNAERL228: (a = (8—17) = (= B8) = (a—1)), FME

EEsE—#T
» BHTEMRO = [0/0,6/~]152
(6= (B—=06))— (6= B8)— (6 —9)

4. EF (6 — (8 —9)) BEERLHE, MBTIBTERNTK SZH N AERAI LA

» EREBRIMNREEZELLG — ) NE: & =[(0 — §)/8], BIAHEAH1.22.7

BIZ https://daiwz.net



IEBSE =AM F M IER 5%

B 8 2 B EEH |
NR:: K
1.
2.
3.
4.
5.

)

d— ((0 = 9) = 9) Ax1.22.7
(6= ((6 =9) = 9)) —
(66— (0—9) > (0—6)) Ax1.228

(06— (0—=9) — (6 —9) 1,2MP
§— (6 = 0) Ax1.22.7
§— 6 3,4 MP

Q.E.D.

el
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HILBERT STYLE PROOF ['] LATEX B RY

=y

12 n R 2 35 2 B IERA |
Fd— o

\begin{eqgnarrayx*}
1.\quad & & \delta\rightarrow((\delta\rightarrow\delta)\rightarrow\delta) &\quad \
2.\quad & & (\delta\rightarrow((\delta\rightarrow\delta)\rightarrow\delta))\righta

& & \quad ((\delta\rightarrow(\delta\rightarrow\delta))\rightarr«

3.\quad & & (\delta\rightarrow(\delta\rightarrow\delta))\rightarrow(\delta\rightar
4.\quad & & \delta\rightarrow(\delta\rightarrow\delta) &\quad \text{Ax}\,1.22.7\\
5.\quad & & \delta\rightarrow\delta &\quad 3,4\, \text{MP}

\end{eqgnarrayx}

B ZE https://daiwz.net



B=AHIF
i P R A A B T 5 AR = B

{a=B,—=7Fa—~y

JIEBH :
1. a—p Hyp.
2. B—~n Hyp.
3. B—v)—=>(a—=>(B—1) Ax1.22.7
4. (a—(B—1)) 2,3MP
5. (a—=(B—7v) = (a—p) = (a—7v)) Ax1.22.8
6. (a—p) — (a—7) 4,5 MP
7. a—vy 1,6 MP

Q.E.D.

el
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HoMmEZE A/ EH/EEH

FEEMERHT, AR IR e RS
1. (48— —a) = (a— B)

2. (7B = —a) = (7 —a) = pP)

O e (ZXFHFZT)

4. Wir miissen wissen. Wir werden wissen.

BIZ https://daiwz.net s



3 E

Frv{al-Fg<Tl'Fa—p
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- B RR

ARYE_E XA E S, BATAEE FL R (EREGL) -

> (BRM, reflxivity) Ha T, BBLETF a
> (AN, monotonicity) HT'+ o, HBABT U{B} F a
> (BB, transitivity) 5T - aBal 8, 3BAT B

Beoh, FTATAILARRIRE — PR BEAIEIE (“meta”iRHTMP AN )

5| 1.24:
Il FaBTFa— B, 3BA4TF B

BIZ https://daiwz.net



HZEEH ( DEDUCTION THEOREM )

EYER.25 (HEEH ) :
F'v{a}FBHEMNETFa— g

JEEETE ML :
> < REFEEME, ETFa— g, MITU{a}tFa— 8; RIEBEREETU{a}F a
; IRIEG #1124 °[RT U {a} -8
> = XMT U {a) 2l SHREHKEE A
» EBEE: FHUEAKEN—, BASRRAE/ESN, E4LeT
» HPReTl, BRABARET - 8; ENIRIEAEH L2278 F 8 — (a— ). Eit, RIEFIHE1.24
A/l -a—p
» HPETD, BAL=qa, Wifa— o NEHE (FIFIELE) ; BALRAB/ESR. BHMEHRT
#HETFHa—

BIZ https://daiwz.net



HZEEH ( DEDUCTION THEOREM )

5 E TR A IEEA :

R

ST U {a} 2 BEIERR EEHE T 44

» A0

»>

»

»>

FARRIE: R TRENTn BESEEHE RN

BIREE—TMNMT U {a} B BKENnBUERH, HARZHMPHNHEE (S NRIEIEHEE X,
EBecTl. B=aBk- BAL)

A2 U {o} B GHIERARTER P OARTFE Y — BBy, BEMANERRES/NFn, EILE

F'a— (y— B)

'-a—vy
» RIEAH1.22.8 AJH]
I'-(a=(—=8)—=(a=7) = (a—=§)
» HEHLRRT I, ESENAMIRG[EL24 BIAHET - a — B Q.E.D.
B ZE https://daiwz.net



R A RSN M

I''Fra=TFa«a
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A 5EM ( SOUNDNESS )

—PMAIRARS, PlFwRERRENAEARS, YA eEREEMA SR, A5
¥ (Soundness ) XS RGHLZEIEIRIE, BHHA:

1. B NZBEESHE oERE R (valid)
2. Hogd HEETHSSEH, BELIEHEZEZE 12 (consequence )
3. H—PTwWRELN—EH, IBAE—ELN A ER

MRAFHRE=H, XTHIFRGLASHEHZ RN, HALENSR

MEi1.26:
TE X 1.22 FRIFTE B i AT N E S =

BIZ https://daiwz.net
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in

A2 48 [ A FE

M 1.27 (BRI EM, soundness) :
ZlFa, BFAT F a

IERAER :

I.

»

2.

»

»

ST F o BIERAE n i3 44
n =10 o REAERT, FHERFEISTFT, UAEI(0) =T
IHanfiRi%: B RE NN < kB A[REMHEARNL, REiuEn = kBEAL

AL - oNEARENE, BHEMPRIN#EY (S oitBARENT £k, BRFERAIEME) , AL
HAFFIHIRT k — 1D wiHAFEES — o H B

FAE N EZEEE (E¥1s) B—MPR: TEa — SHEMNEAT U {a} F SEIRIFSHE

BIZ https://daiwz.net
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MmAZEAERZNT® (2) &

I''Fa=1Fa«a

B ZE https://daiwz.net



mEZENE® M ( COMPLETENESS )

EVER.28 (WRAIZIRMEEME, completeness) :
L Fa, IfATF «

. BX: —UIN'ERaE () , #SrLIEd ARG ES (IR ) Fd

2. WA EKE—FETH WA, ATNIEREEMEN T, 0), T F o/ LFAT
TN LTS ESRABETRA Wi — P D 5] o H 5

3. #Bl1: AT ¥ affHT ¥ o
» TV aBRET F -a (why? Fua@ZBEEaAER ) , #MEWED U {a} B A —2H

EMZ: —TEERERE, SENSBRIEHRIESEHIEERD —2H

BIZ https://daiwz.net
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— Bt

E X 1.29 (—ZVE, consistency ) :
—PMwHEST 22— (consistent) , JHNHAT ¥ L

— R TR E A

> —EiERRTERAESR” (F) R, PRRFIEBX (F) HMHRK!
> T—HERED F o 5T F —a FEEFEBT AL

> HIBA—EH) (inconsistent ) , IFAFER W aBT - o

> HIFaBHT U{a}ZA—8H], BATREFHEA—E

el

https://daiwz.net
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— Bt

EM1.30:
' aZ4HN4T U {~a} ~"—3X

JIEBR :
1. (=) KRR o
» R\EFFNHEFEEET U {-a} - o; R\-EEOEREET U {-a} - -a
» REAEIL22.106F a = (a — 1)
» BEZAWIRG[HE24, BIAET U {-a} - L (A —ZATENX )
2. (<) BETU{-a}F L
» MRIEESEEAT F —a — L;
» MREAHEL22.138T F (ma— 1) = ——a, ERET[EL24ET -«
» NHE122.14FRFBMIT F —a — o, RIEFIHEH124FEBT F «

Q.E.D.

el
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— Bk, alimE S &

G| B I.3I [Hao et al., pp.50]: —szuéﬁﬁ%ﬁl\

1. A1 —2, WA
2. HIlFa, NMTF «a

HERA :
1. (1=2) RikiE. R AFTHREGL, BT ¥ o
» RIEEH1I308T U {~a}2—8H, FHEHAHE, REE—TEERIKHEREE
» —J3H, RIET F o AIFFERE DB 032 o
» B—FH, FE—THETINHEI(—a) =T, JFBlv(a) = F. 7B
2. (2=1) Rikik. B2 M1 METRENL, BT AAHE
» HFr2—%8, ErF L
» A, GLAAHRE, MXEEwWT BT F o
» LWBE2BTFaHT F -0, FE Q.E.D.

BIZ https://daiwz.net
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JiE B 52 2 1 1Y B B

Zitt, FAISFEBHMART I N—2HkEE— T EERIRv, PMEoBHET HrIE
Bwilo Xifo AR T BIEEL (model )

1. WRTHEGEHEA,;, SRFE—MEAHREE
2. MRTHBEFEFAK (atomicwf) , FIEE—HHEBHARNEE -A,, HERFEE—TIE
IR E, so farso good
3. WRTFE—EEEZRNARIE? o A 2 BRATRERAIHZET U {«a, 8} HIEEL; a0
REAEa VB, BABHEE MR ol fFHIZED—T
4. Jam: AICAE T AW NNE 7 wit, FRN{RIEE—2
L NF-NEFARe = Ay, BAMMe, BAMM-a (extending)
2. HaAPEEMHE, ......; HaVBEEH, ... ( consistent set )
3. AEENNEFARBEREEEMAIET. BrERFwiBEEFR T AL, BloT*)ET

( complete consistent set )

BIZ https://daiwz.net
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wElR® (E8) &

EX1.33 (525, completeset) :
— M wWEATHEHRNTEEZHNEMEEwWT a, BELacl, BE4-ael

EM1.34:

MRT 2REH—E8, B4

1. 5l a, Mael

2. o > BeTTBHMNHBEZa ¢, ELBcT

BIZ https://daiwz.net
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LINDENBAUM 5| J#

5l E.SS [Hao et al., pp.50] .
BT —HHwWARSTEHAHKT sk — T RmEB—BNES (R—8&%) I

TE A2 .
> (MiE) kI 2—&W, £ag,a1,...,2 (EER ) 1ESHE wiTB— 7Kz, EX
r,=rI, H

r L'y, U{a,} if I U {a,, } is consistent;
T, U {—an} otherwise.

> [Wig1] 81T, 828 RE\EEXAMT,—2; &I, —&H. &
Cpp1 =TpU{an}, MERABEERZ R, ST, =T U {-a, } BR—B. FARZ
BT, U{an} 5T, U{-a,} ARA—2, 5T,—80F8& (why?)

BIZ https://daiwz.net
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LINDENBAUM 5| J#

5l E.SS [Hao et al., pp.50] .
BT —HHwWARSTEHAHKT sk — T RmEB—BNES (R—8&%) I

(%E) JERABEE .

> [Wig2) MErERnFli < nBIL; CT,: MnfEldd. YUn = 0OFAREE < n, ¥z
HRAL;, HWENnBaL, BBAREEMEGRXAET, 1 =T, U {a,} BE
Fn—l—l — Fn U {_'an}s .[J:an g Fn+10 ﬁﬁxﬂn’& < n*ﬁﬁ”ﬂﬁﬂ”ﬁﬁf&ﬁrz g Fn’ *E*Eg E(J
R Er]FIr; C T,

> HPLERFN, T*BEER—TESFEARE —IT, (%) ¥R, AR, 22—
H, BIRETHIEE S FEAE 2, B —2 Q.E.D.

BIZ https://daiwz.net
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H

5 R

Od o

EX1.36:
ST B 5B wERE, MEPNE T RFREAS
O A if A eI
“F)_{F if A ¢ T

5l ﬂ.37 [Hao et al., pp.50] :
v(T*) B T* AL (model ) , Blo(l*) F aHBHXHa e T

WEHAREEE . % o A5 AT 4N, Q.E.D.

BIZ https://daiwz.net T



5 & 1t e 1

EN1.28 (WEZEMNESRMY, completeness) :
Al =21, ABATL A E

1NR:: R

= L 2ai e, fR#ELindenbaum 53, FE—PREHF—BEI* O T, RiE5[HE
.37, "FE—TEE(T), B MERa e T*Ho(T*) F ao

zZt b, TEAHREMN, Q.E.D.

BIZ https://daiwz.net
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N

»
>

»

»

»

HERE
HRIAR
BERAR
JAERE L

B AL

ZEAA AL B
M — A i P e

i

A)

H
i

& &

RE

2 &
it
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o R iZ 48 1 7F X

> TRERE S RERY K
> BN (F)
> BRiAEITE X

»  BRiAEIRSEEAH

el
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i 12 48 A EEA

>  HBEREZE

»  KHRIEEH, &5
> AHRS

» Hilbert ZIERH
> EZEH

el
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> fnZ e Ay 2T
> R EaEE M
» —EH

»  REE
»  AlfEEME
» Lindenbaum 5[

el
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