W iZiE

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

MENM

R ANFE R E SRR
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RiEE R

> BYE): EPY3-471
> R 1-16F
WA FEZE-PH 209
> B

» fAEMN, yche @smail.nju.edu.cn

v

» 5KK3K, yuzhezhou @smail.nju.edu.cn

» S, Zhangxs @smail.nju.edu.cn
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> Herbert B. Enderton. A Mathematical Introduction to Logic.
> Peter Smith. An Introduction to Formal Logic.

> J. W. Lloyd. Foundations of Logic Programming.
> WIKEE, EZ. (BEEZH: IEHRERE) .
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B [

A (S ) BERRK,
ALERAAMESEREREEZIFIR?
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BRIRNE

1 e LR EE
. iRLZ RS —HiE
A& R 52 AR
. AATAE

— iR

[\¥)

VAR I
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=g

“Kintd, LR IEZ T, Feklzid, HREZRE, 8B4
H2H, RAF, R, SEREYZR, RS2

tb, Dlg8E, DR, DERmE, CUEH, CET. 8§
s AR, EHECAREAN. 7 ( (EF - /D) , At

L.

B[ 476E - A TLH| 3905 )
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ARISTOTLE

A syllogism (deduction) is discourse (logos) in which, certain
things being supposed (premises), something different from
those supposed results of necessity (conclusion) because of
their being so. I mean by the last phrase that they produce
the consequence, and by this, that no further term is required

from without in order to make the consequence necessary.
(Prior Analytics, 384 BC - 322 BC)

BIZ https://daiwz.net



LEIBNIZ

“If this is done, whenever controversies arise, there will be
no more need for arguing among two philosophers than
among two mathematicians. For it will suffice to take the
pens into the hand and to sit down by the abacus, saying to
each other (and if they wish also to a friend called for help):
Let us calculate.” (Philosophische Schriften, 1646-1716)

BIZ https://daiwz.net



— B2

ZR R H B2 RS MERR IS TR UE R 3R

1. T4M“2HuE” (arguments) ?
2. H4M%58" (evaluation ) ?
3. A AMGRME" (validity ) ?
4. ARG ( systematically ) ?

BIZ https://daiwz.net



7473

- eLEh

=

Lo
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BIE: “BE” - “SYAAOTIEMOC” - “ARGUMENT”

<ﬂﬁﬂ%ﬁ (BEh) ) :

1R, 155 FHSESRIEH IS E LA 1E A
a,% %Qﬂu%%ﬂ%@,% EHEE

2. IR FFIERA,
3. MLIEHIARTE

B ZE https://daiwz.net



(Ff) wEEFER

Upper case Lower case = Name  English equivalent

A « alpha a

B B8 beta b

r 5 gamma g

YA ) delta d

E €, € epsilon e

/ ¢ zeta 7

H n eta (long) e
] 0, 9 theta th

I L iota i

K K kappa k

A A lambda 1

M " mu m

N v nu n

= & xi X

O ) omicron 0

II m pi p

P P rho T

hM o, S sigma S

T T tau t

T v upsilon u (ory)
¢ ¢, ¢ phi ph
X X chi ch (as in ‘loch’)
v P psi ps

Q w omega (long) o

el
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il 1

1. ANELH, SAHES (bydE)

2. REBEAN, iGR8, BRZE, siaiLly
(by#R%%)

3. LINHZA
4. SMHEESAHE

ST

BIZ https://daiwz.net



R3S TR UE [ P AN 4E S

> SIERETE (L1, 120 1.3) B&IE

1. ANELH, SAHES (bydhE) o
2. REAA, HEBE, HEE, HELH e e

. FEEm A z:é:[:‘ EIIZ:"\‘ =
5. SYHRA S OO, SRR
b SIS > AR IR A— R, ERE

S HIR RS B ToR

BIZ https://daiwz.net



R3S TR UE [ P AN 4E S

EXTTRE, RAMIRREBZSALHERE:
L "B R E ST, HIEFIEM 2R RS TR

2. ZHRFEFRROBZE: “IRE (RENER ) 187
N RN E S g N i

TFH]
EE
¥
3

BIZ https://daiwz.net
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il 2

1. /NHEZEEM, BEAMERESSE
2. /NIHATEDF 8
3. /NHEIRESTRE

BIZ https://daiwz.net



il 3

1. FAZERERIMINERRE B E AR iR, MOoRZIEARLI LT
2. TS RIEFG AL SLRYIX — M IIHEDRTE IE 5
3. IS RIEFZEIESLHIX — M IHEA =1L IRALAL 7

BIZ https://daiwz.net



PRI AR

> i1 & 2 FEYHEE KA ——18E2ZE (deduction )
> Hrr-nz(2a1fl2.2)NE, KEEMEHEELLL4 (2.3) R
> MIEHEERREE
> 3 AEE EIAER 68, EFEE R ——V3949 (induction )

> FH3aMz2NE, FSEEEREIS 3.3 RAVEE (EIEAgEERN)
> NEEZRPEINGEL, Bl —ERE EfmilRE

BIZ https://daiwz.net



HERUE (FERAEX)

EX: H—NINFEEETREE S ICNEES B2 AN, AIERRABRIL AT RIE (absolutely
guarantees ) Z5IEHIAAL, FRATIIMX —PIEEREZG A (deductivelyvalid ) .

EX: Rk, H—DESHRMESEEP RS (valid) , ABATRNIFX LR ( premises )
B 25728% ( deductively entails ) BHJE51E ( conclusion )

> Bl & 2 RIEEH A
> FIzRERRERRADNEN, HENZESEERH

BIZ https://daiwz.net



HERUE (FERAEX)

Z R R R GTIER ISR IE A

EX: H DML EE NS RNEEPREETANE", AR LAY IE (absolutely
guarantees ) ZHICHYAAL, AT —PHEEEEZAMH (deductively valid ) .

“UITRIE" M “REARP R T TR, ARAEEIFENX?

BIZ https://daiwz.net



ARESTENE

B ZE https://daiwz.net



“BRE"MF—MIEIERE X

EX: B —THEESREERNY NS AGFEE A —ME e, 2%
HEEME NE BN, [EAEH, EXFER T B IR LR R 25
( entails ) HZ5iE,

Bl 4 -

L RAMKREFIHEZE, —BPMFRARLER, ONZEHEXHS, BEAEMERR
THEZ AR

2. TAFEEEBR, MEARRIE, FHifthiEdfiEm
3. TAHARZ=HR]
[|]: DA EHEEEE AN ?

BIZ https://daiwz.net



LAl RETE” R ik R e

ZIEFE YA EeE: Bhig Brlee. R bErlge. #R{ELA]
Be. &5 EAlge. XXX _EAfEE......

Z2ith, FRATFICAE AR iR EEE R ERIERTERT. ... (BBEFIK) K
T, BENEREANERN, RSB, B2 BUR, siiRNEBSIRNERAT
BHAERAR EABER.
> BrAETER, —TEREIRE, HEL—E RIS EFG

» Valid inferences are necessarily truth-preserving (“necessary” means “not-possible-not”)
> HiL, FOTREEIENAIREM" AR, E—EriexIErI AIRe .
> MXEAHERE S RIS RS HR, RREEHERE", BIJGieEMSA T4

WAIB R BT
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— 3™ ( consisTENCY )

BT get g, JIMGURERE NS G0 HRIZEF .

— NS E—E A (consistent ) , B HANUEEETBERBIR
T, EfEERNE,

— P EEAE, SHNSERERMESIENEER N —EH,
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ZHE ( EQUIVALENCE )

BT get g, JIMGURERE NS G0 HRIZEF .

c

MR ZFTH] (equivalent ) , ZHEMNEHENIEREMHFRI A EEF L
A ERANE,

il AFand BEF0aY, SHNZ AZEIR (entails) B, HBZEIH A,
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HAVE YOU BEEN TOUCHED
BY HIS NOODLY APPENDAGE?

www.venganza.org

Bl 5-1:

1. RIS RRIRR A IEE R EA
2. FFEAES U RIEM ( Flying Spaghetti Monster ) 27F7EH]
3. KEMHEAFE

el
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HAVE YOU BEEN TOUCHED
BY HIS NOODLY APPENDAGE?

www.venganza.org

Bl 5-2:

1. “KHEM (Flying Spaghetti Monster ) FITEERE— TR
2. GiRIRAJRERER
3. KEMHEAFE

el
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B3 . IEBAM (wvaLiTy ) 5 ( TRUTH)

file:
. WFER R T 8

2. ZFHENIFERG

3. AR T A SR
W'J7:

I. All lions are fierce
2. Some lions do not drink coffee

3. Some fierce creatures do not drink coffee

B ZE https://daiwz.net



B3 . EBM (nvaLiTY ) 5H ( TRUTH)

R HEER =FMIRE T

1. HHRNE, ZHENE (fil7)
2. HIRANIE, g5 (Hls-1)
3. AN, ZRNE (fie6)

> IRFEBATS BRI BE X, AR FIRANE, EERNR R

> Again, valid inferences are necessarily truth-preserving

JEEREN] ( The Invalidity Principle ) : ZH—/MEEMBHENE, {H5S
N, ABAXTH#EE—EEIEERNE ( must be invalid )

BIZ https://daiwz.net



B3 . IEBAM (wvaLiTy ) 5 ( TRUTH)

A4, IEEMETHEEEER Wi R IRER?
BB .

L RE— R
2. T2 T HEEE
3. BEIRALIH5E

I. true — false —EEIEEXHEE
2. IEBRBEA—EE true — false

el

https://daiwz.net
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BHMEEAFEME ( soUNDNESS )

—/MBIE (argument ) Z2ERE (valid) , HEMNGNEHIRTREIE IS
HO R R 3T o

—/MBIE (argument ) 2FEEAY (sound ) , HHNUMNERIEIHENE,
HE B HNE, #i52, BRLHERTIEANE, HiIIEARSHEERA,
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B PIR

E—BEET, TMATLLKIEE (Truth)

el

https://daiwz.net
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PRAAGEABERAT 4 188

> WRBATATEE I ERIBaE A BROGNE, B4
MR IRk HAE A" . "AH B B'EFEFZ2EN

>~ O

> WRFKATAIPAe, DA, - rmshi R=sE =i N
B, IABMIBr AR ikt e NE S s F1E
—‘/\ Z zs:ﬁﬁﬁ(:l/\ jj/\o

BIZ https://daiwz.net
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=
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GAMES FROM LEw1s CARROLL

1. Babies are illogical;
2. Nobody is despised who can manage a crocodile;
3. Illogical persons are despised.

4. Q:Babies cannot manage crocodiles?

it

esy

Lewis Carroll

LeEwis CARBtOLL

https://daiwz.net



GAMES FROM LEw1s CARROLL

I. No kitten, that loves fish, is unteachable;
2. No kitten without a tail will play with a gorilla;
Kittens with whiskers always love fish;

No teachable kitten has green eyes;

ogic Games by [
No kittens have tails unless they have whiskers. Lewis Carroll

SV R

Q: Kitten with green eyes will play with a gorilla?

LeEwis CARStOYL L

B ZE https://daiwz.net



HIHAEZ ( scHEMA )
‘B DA R R R HEE R 451

Blo-1:
1. No misers (SFIIf#X) are generous; (No X are V)
2. Some misers are old men. (Some X are 7)

3. Some old men are ungenerous. (Some Z are not Y)

Bl 9-2:
1. No thieves are honest; (No X are Y)

2. Some thieves are gentlemen. (Some X are Z)

3. Some gentlemen are dishonest. (Some X are not Y)

el
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BRAPRFTFS

1. All Fare G
2. nis F'

3. So:nis G

I. All men are motal
2. Tweety is a robin

3. So: Donalt Trump is femail

HE RS REEE A HEE R 3 7

BIZ https://daiwz.net



BRAPRFTFS

1. All Fare G
2. nis F'

3. So:nis G

I. All men are men
2. Socratesis a man

3. So: Socrates is a man

ARPRS AT B HEEIRN S F

BIZ https://daiwz.net



BRAPRFTFS

1. All Fare G
2. nis F'

3. So:nis G

I. Socratesisa man
2. All men are mortal

3. So: Socrates is mortal

Bl 52 B BT A 22 Wi 5 R 3

BIZ https://daiwz.net



BRAPRFTFS

Fean: Ftan:
1. All FareG 1. All®are ¥
2. nis F 2. ais ®
3. So:nis G 3. So:avis W
X ke X ke
1. All H are K 1. AllQD are @
2. mis H 2. xis @D
3. So:mis K 3. So: xis @
(BLE) FsSABHEBX
HOTEE i



B HR

“All men are mortal, Socrates is a man, So: Socrates is mortal”.
1. A, B,So:C

2. All FareG,mis H,So:nis K

All FareG,nis F',So:nis G

All F are G, Socrates is F', So: Socrates is G

All F" are mortal, n is F’, So: n is mortal

All men are (G, Socrates is a man, So: Socrates is GG

DI NV

All men are mortal, Socrates is a man, So: Socrates is mortal

FE— U SRR (form ) , BREE—"1SER] (instance ) B,
IR X LU AR B 2 B RS -

BIZ https://daiwz.net
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G I XM ( TOPIC-NEUTRALITY )

B P XA E 2 ARG ?
fil10-1:
1. Jill is a mother

2. So:Jillis a parent

il 10-2:

1. Jack has a first cousin

2. So: At least one of Jack’s parents is
not an only child

il 10-2:

1. Jackis abachelor

2. So:Jackis unmarried

il 10-1":

I. nisamother

2. So:Jill is a parent
il 10-2’:

I. n hasa first cousin

2. So: At least one of n’s parents is
not an only child

#10-2":
I. nisabachelor

2. So:ni1sunmarried

el
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G I XM ( TOPIC-NEUTRALITY )

EEBfgEIR, [ExardieiAErER R ENL, flan‘pra” (all) ( “—
2" (some) . “5/F1” (and ) . “BY” (or) . “FFIE” (not) . “f0
B (if) . “BBA” (then) . “&” (is,are) %, AR AIERBEIE RKIFIC ( topic-

neutral vocabulary ) .

RENMAFE—ELIRIETEBEMEXIELA sEHERBIER IR,
RITRPEMNEABIHEEN.

BIZ https://daiwz.net



ZRA MM (LocIcAL VALIDITY )

Et, EA16EHEHRMIKIESE" LRARHE

ZHH R RGeS IR I R

iZiRA WM (logical validity ) :

B —TEESRESEEAERN, SHNIENERIEXHERRSSS
WHRNER T RIENCIRE . NF—TZEEEE, BRI E2i2%E
LZ8i (logically entails ) EZ518,
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{8 ( FORMAL REASONING )

e LR H R R IEERERER, SiedBIiEER.

il 11 :

1. Whatever is green is coloured

2. Whatever is green and square is green
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X248 ( FormaL Logic)

ZHEIRIEHI R B R T EA—ER i

B ZE https://daiwz.net



X248 ( FormaL Logic)

Pure Logical Schema = Schematic Variables + Topic-Neutral Vocabulary

BHEZ R HY H 2R

~ELHY

N | = i

il PR

el

https://daiwz.net



“WE R T KX IR "B 5 2

BAMAFRE N T =T EETLRIENL R, HRERE RIBER? R T X

Bl B, HEEE, EHRE BRI

Pl 12 il 12
1. B PR R 1. miseasierthann
2. Bt BEAREU LA & B 2. niseasier thano

3. So:ZUHEEE R LUK LA 1) B 3. So:m is easier than o

Pl12-2:
I. mis F-erthann

2. nis F-erthano

3. So:mis F-er thano

el

https://daiwz.net



“WE R T KX IR "B 5 2

1. BATTGEAXHE G Tu R HAS, &
HY
2. NREHRFBEER". “FE, 57, B, “FERFRA. 8BRS
ARG R AL
» BATER TEEZBHZO0ER T
» —EBRAT, HEMMBREEEEHITEATME (absolutely clear ) 25 RME

dlin

(EEREHBIS= grp sy iy

B ZE https://daiwz.net



BRI ER

$l13: Jack is married. Jack is not married. So: the world will end tomorrow!

> ZHBRIEARG? At AZEE?

> ERERMER B TWREENL?

> FRRINE: FEERIERE XA e ERIAER " (relevance )
> HEBRARHIE SR EFE

> A small price to pay: vacuous truth

el
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BX LR vs“Z% ERAW

BA ik —5 KRR R

el
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EHrEL ( Tarsk1)

> TR BEIRIBFFEMHATE Thil = {0 | U
> ThUAZUFEENXH] (Why? )
> HEESTHREZANAEXH (Why???)

el
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RXTR, BEIKEXKILESD?
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> MR (Francis Bacon) : WE %4 ( TEig) FAJAFLL

AEZERITE (=g ) PRUKIIRIZERE, KT
(%ﬁ__.,\ ) ( Novum Organum Scientiarum )

> FEfE (Immanuel Kant ) : Sl ( FHEAESIET ) A
%ﬁ%ﬂﬁ,Fﬁ Fa RS HENER, W3
2. BFEHIRNIZE TR S

BIZ https://daiwz.net
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&4

F AR EiA?

BAHE, B NAe RE&Z B E S Ee
ARERATTX Be NIXT TIRF I 47

el

https://daiwz.net
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B 220 A 2 HA /Y 52 ST A DA [5] % f9 16]

{o| VU (4 & o)} BAER

2HY

el

https://daiwz.net
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% RA%F 1930 S M R M B

BRXH—MIE, CeerEie gLk, *HEESUERREXR,
AT, B2 VERNMEAEZRMEE,. DZET, &
MRS, BLEMRET-FATXT B RS SH A e
HNTE, BUBEFENEAMY,

dil

B ZE https://daiwz.net
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% RA%F 1930 S M R M B

RS Skt R I8 T AR TR A (AR S A
B, —IASRERER; THXESERKE, SOFEN
EHCEE.
TR : “BIGZONN, TEET G M AR SRR
SHMFREEES,

B ZE https://daiwz.net
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% RA%F 1930 S M R M B

Jlinl

15t b, DU ST R 1 T E AR I S LA
IBFFRE, B4R T SAEL.

ERE, SRR LR R AT EEiIEe
ey, XURPEEBRITNNE . EAAREBARA—H, X
L A TE AR TS S 16 HURRURR

jufd

=
1T

BIZ https://daiwz.net n



% RA%F 1930 S M R M B

/4

B, FrERFEFREEARN NS NMERR . S

FEREIRMT ALBOR NN FESR —~ AR EZERET, 22
HIRR EARBEERR YIRS [ IR E H BN L@ A HA 7
AR TR B FEE M

B N RBUS AR RER, —HE2 THLMERR RS

9:

~E T o

tHHE R SERE (REZR) o SREEPERAERRED B EME TSR lotus I, Zitth A DU B SREE lotos” g . iXAR
STEABZIIVEREA, 12T RETAINIE, BATFEERE. STEHRE,

B ZE https://daiwz.net
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% RA%F 1930 S M R M B

BRIIBER IR Y LA NRIEERFEDS THEREzR, FE
R AR SGBRRI " 2 BEN . flin, & RAEARELH
F SCLINFE A AR ToFA BT R s 2P g, Tl EAY
B KI5 A Al BERY o

EAE R B B AU BCE R HERT EURi , ARSI R = Rra R
FHE—REH R,

BIZ https://daiwz.net



% RA%F 1930 S M R M B

BATEATREAREE S Rk LIS RO Z 25 PADRR AT DI R st HI R
FXAEERTS FEZ A, SRR, ArMERFE
HY, FFEAERER, EHARZEFHUAFE,

IEBANTFAS T EBEIA A, RZUTHNAS:

Wir miissen wissen. Wir werden wissen.
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