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o EFS (gecunjing@nju.edu.cn)

o THEFH (BhZ 502024370036@smail.nju.edu.cn)

o IRHEFN{EM: fERE
https://gecunjing.github.io/Logic/2025/
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> EETRE (30%)
> HRhE (20%)
> HARZEi (50%)

o {EMl:
> BRERZ—IRX
» IRAIRTO%E (kIR EIR R ENED)
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[1] b9, EmEVFENRMZENHEESE

[2] Hantao Zhang, Jian Zhang, Logic in Computer Science -
Problem Solving by Logic Tools

[3] MAtLE, Pathn, #HGE
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Bl-F

e All men are mortal

Socrates is a man
Therefore, Socrates is mortal
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Bl-F

e All men are mortal
Socrates is a man

Therefore, Socrates is mortal

o HEIEIFHH, HIIRSHILANE
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Bl-F

e All men are mortal
Socrates is a man

Therefore, Socrates is mortal

o HEIEIFFA, RIIRSHIEANE

o FRAEFEITMEK (HIfE)
INERFTER (ATHE)
INEARFEE (FiR)

o HWIRtLIFHE, BRHRESHRARVAE
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o i EEHEIT R 5%

e All men are mortal

Socrates is a man

I T

Therefore, Socrates is mortal Aristotle
(384BC - 324BC)

o EAI
XEife: All M areP
INETER: All S are M
58 All Sare P
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o FTEMASEIERA (FIiR)
BLE=EF (RTiR)
Eitt, FrEsER (4Fie)
o IEIHAIETH
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o FTEMASEIERA (FIiR)
BLE=EF (RTiR)
Eitt, FrEsER (4Fie)

o IEIHAIETH

o HEFEFARIIEFAIE
o HIIRSZILMER

iy

PAHS
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o BAHE—ME
EFER—ITBEX%S
Fit, EFE—1TE5

o HIEAIEM (BRBESHUANMMEZERI LHEED
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51+
HR—MS

E%‘:EQZE
EFER—ITBEX%S

Fit, ZFE—1T5
o HIEAIEM (BRBESHUANMMEZERI LHEED

e WMEIES
WITEMIBSE, HRANRIES
THEHRES RRNES, HRATIES
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=125
o ERIBZFIANMEIESIER,

5k —— BESHENTE

FSHEATN, ATNRREL......

Tt
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=125
e BARIBE RIZEANEESIFEL,

5k —— BESHENTE

FSHEATN, ATNRREL......

Tt

o &% (Syntax) 5iBX (Semantics) W E.
» IBE: FSRIENE G
B : FFSHFSRIEAYEX
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=) = |
=125
e BARIBE RIZEANEESIFEL,

5k —— BESHENTE

FSHEATN, ATNRREL......

Tt

o &% (Syntax) 5iBX (Semantics) W E.
» IBE: FERIEANWEAEH
B : FFSHFSRIEAYEX

o BHIIBE TaRIRZEMINALUMEEH, BEEAWMEINES
yshkd
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o AHEFERAEMIRIZENMMNER
> WSROI IERBRVHEIE (IR AL, 1B

o B5LE, HFNLHIBFEAMESEAMEKIITR
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MAZE-FFER

e The only way to rectify our reasoning is to
make them as tangible as those of the
Mathematicians, so that we can find our error
at a glance, and when there are disputes among
persons, we can simply say: Let us calculate
without further ado, to see who is right.

-- 6. W. Leibniz, The Art of Discovery(1685)

Gottfried Wilhelm Leibniz
(1646-1716)

o HAESABERAEF
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o B AXRBHENRBAENRE,

boolean algebra.

(|

A I
\g‘ﬂ‘Em 01 11 10 \E‘ﬂ‘Em 01 11 10 B 1
olofolol1] olofolol1] ©

B— A g
(@D 1|0 |@[D|o| |

G.Boole (1815—1864)
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MREE-ZEE EX

e Gottlob Frege (1848—1925) 1879ikR
Begr'lffsschr'lf’r (*E}E SXF) , ERREILIANLEE—
AIEIJH:/:_Et]'I:Il:l

e Giuseppe Peano (1858—1932) B HEAMFENIES
PA (Peano's Arithmatic)

e Georg Cantor (1845—1918) ##3iiSet Theory, Fi&
BINFENENIES

o Ernst Zermelo(1871-1953) €l|37E— Axiomatic
Set Theory.

e Bertrand Russell (1872—1970) 5ftEm
Whitehead&ZPrincipia Mathematica (3%)

» Russell's Paradox B E M FHA 2z B

2025-2-20 22




TxRIFR

o —IERID: RUHATAESHBTHALBT, tb
R A BT

o A, tRENRELBECHIATIE?
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TxRIFR

o —IERID: RUHATAESHBTHALBT, tb
R L AFIAT.

o A4, fbEENRERBCRIATIE?

o FAAENEEBETENESHE—NESS, Bl =
{ : }, ABASERBETSIE?
Ey, o, By, BROTSERSELETE.
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MREE-ZEE EX

e Gottlob Frege (1848—1925) 1879ikR
Begr'lffsschr'lf’r (*E}E SXF) , ERREILIANLEE—
AIEIJH:/:_Et]'I:Il:l

e Giuseppe Peano (1858—1932) B HEAMFENIES
PA (Peano's Arithmatic)

e Georg Cantor (1845—1918) ##3iiSet Theory, Fi&
BINFENENIES

o Ernst Zermelo(1871-1953) €l|37E— Axiomatic
Set Theory.

e Bertrand Russell (1872—1970) 5ftEm
Whitehead&ZPrincipia Mathematica (3%)

» Russell's Paradox B E M FHA 2z B
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MAIZE-THFIR

e David Hilbert (1862—1943) Z{EJL{aI&A, #=F
E4ill, EX/LAFMBEWENIES.

e Alan Turing (1913—1954) 12 Turing Machine
(BARIBIEHREY) |, EI ComputationdIFERNIES

o Alfred Tarski (1901-1983) & X Logical
Consequence, BIJ37iE N E;

o Kurt Godel (1906-1978) PKHISZSIEETE PARYT
e M EE
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MZE-R RN

o [Mif
> ERRiR
> fRER
» )3 (AT EMHER)
> RNBEUEER
e Saul Kripke

e Jaakko Hintikka
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FEEESTHEIBEF

o FIEFZEMMREE TIHENME...

Alan Turing, "On computable numbers, with an application to
the Entscheidungsproblem”, 1936 #2 T Turing Machine —
LB7N=0PEYzEE S Rith
John von Neumann, Von Neumann architecture

o HHEBATEINFIEESZNH
BB e B
RRFRIHES
RSB IR SR A
AR S
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o HlzSAITERENET AZE
> TTEEIRIE
> TFRHESEEM. RIER
> el 1k
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o REAXTIERE. EMIEMIR
> BREThA. 1R
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HRETTH
o 178 (490
> B, AT5E. ...

o FHN (WIJR&FHH)
> FH. Uy 8. R

o \HI (¥54H)
> BE, R, iHtE. TR

2025-2-20
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WA T E S T HEEE ?
o FFEHZE (BHEATKER)

o HIZZFEIIAZE (fHan, BH#HECoT)
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KBS R
o EHE5E (Chain of Thought)
> EZ0HE. BLRR

Standard Prompting Chain-of-Thought Prompting

Q: Roger has 5 tennis balls. He buys 2 more cans om Q: Roger has 5 tennis balls. He buys 2 more cans of

tennis balls. Each can has 3 tennis balls. How many tennis balls. Each can has 3 tennis balls. How many

tennis balls does he have now? tennis balls does he have now?

A: The answer is 11.

Q: The cafeteria had 23 apples. If they used 20 to

make lunch and bought 6 more, how many apples Q: The cafeteria had 23 apples. If they used 20 to

do they have? make lunch and bought 6 more, how many apples
\_ Y, \do they have?

J

A: The answer is 27. x

answer is 9. 4/
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RNiBESREHEE

o EHE5E (Chain of Thought)
> 1?&'&57\%4:\ _J/ﬁiF/;&

Standard Prompting

- Model Input \

Q: Roger has 5 tennis balls. He buys 2 more cans of
tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now?

A: The answer is 11.

Q: The cafeteria had 23 apples. If they used 20 to
make lunch and bought 6 more, how many apples

Co they have? J/J

A: The answer is 27. x

2025-2-20

e A R M v
IESHEIEsE v

HEIRIE IR B IRIE X
(RARBL L]0 [a)RR)

Chain-of-Thought Prompting

Model Input
RS N

Q: Roger has 5 tennis balls. He buys 2 more cans of
tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now?

A: Roger started with 5 balls. 2 cans of 3 tennis balls
each is 6 tennis balls. 5 + 6 = 11. The answer is 11.

Q: The cafeteria had 23 apples. If they used 20 to
make lunch and bought 6 more, how many apples

do they have?

- /

~ Model Output

A: The cafeteria had 23 apples originally. They used
.?Btomake lunch. S(:tthta'E had 23 - 20 = 3. They
bought 6 more apples, so they have 3 + 6 = 9. The
answer is 9. ¢/

36
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o FFEHZE (BHEATKER)

o HIZZFEIIAZE (fHan, BH#HECoT)
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® ﬁﬁ?ﬁfiﬁ :

. 2. A=A, BTAZEA

ZEE AN 'LEMEX'LE E,J ijﬁ -+

Z.'IH: ¢

Hii: “C2kwT",
HAARRE—EN.

9]: ARZEALEWT?

2025-2-20

EAREIENZSIA, B
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S5 AHITHIE
o ﬁﬁ?ﬁfiﬁﬁ :

B, 2. A=A, BIMAZARREEENEZESLA, &
ZEE \'LEMEX'LEE,J%%

Hif: “C28wWT.
Zin: “BARAZER—EAN.
o: ARZEALRIRT?

o FRIXAZESLA, A4.....
BgFBREESIA, Ba.... B0
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IS 5 EHITHIR
o STEaARRNHEREILAN", bRRCEEZLAN", ¢k
‘MeEXEN

e aNEHREZXLN AR
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IS 5 EHITHIR
o STEFFBRERN, bEFTRERN, R
‘MeEXEN

e aNEHREZXLN AR

Hiji: “ZERT. (=D (=0
Zi: “BHMAER—LAN". (=D (=)
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FESHERGEITHE
o« STRaRTFRELA", bRFZRELA", okR

TRELA”
o aNHAFREIAHA

Hiji: “ZERT. (=D (=0
Zi: “BHMAER—LAN". (=D (=)

RA =1, TS
(=D (=D-(=0,
FIE!

RixAZEEA, Aa...
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575 EH THE
Hif: “C2WT ( =1) o ( =0)
Zi: “HMARR—EN. (=D o( =)

o BRAZWT, B4 N =0, HitEE
» BRRBREEXAN, Ba.. BN ( =1) - ( =0)
(=) (=0
KA =1, 5
1o ( =0)

(:1)<—>O
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575 EH THE
FRi: “CEWmT ( =1) o ( =0)
Zi: “HMARR—EN. (=D o( =)

® 1E§iﬁﬁ%gﬁ%u ﬂlz/lx 1&)\ _O _,I--lr_l—%/'%
> BRIEEHZEEZESA, A BN (=1 - ( =0
(=) -( =0
2ot be( o KA =1, 18
a=1, b=0, c=0 1. ( =0)
e a=0, b=1, c=0 (=1 -0
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577 R THE

BHift: “CR¥WwWT - ( =1) o ( =0)
Zi: “HMARR—EN. (=D o( =)

o RINHIHEIE

> EMARR
> BniEE

2025-2-20
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Bz EEIERA

o ET1ZiEHIEAUERAMMEITA

. Cog

r"/ [Barras et al., 1997]

Isabelle
[Nipkow et al., 2002]

‘ : Lean
[de Moura et al., 2015]
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uER
ﬂﬂ Check forall A (X: A -> Prop), X u g == X.

Check forall A B (X Y: A -> B -> Prop), X u (Y n X) C X.

NIE, 5IIE, EIE (REELATNRT)

AR S4E (HIZEANERT)

WERR:
HEE1. BiE2. 51i#a, AIfS......

Example Sets2_proof_samplel: forall A B (X Y Z: A -> B -> Prop),
X Y = 7 >
Y © Z.
Proof.
intres.
Sets_unfold in H.
Sets_unfold.
intros a b.
specialize (H a b).

tauto.
2025-2-20 Qed.

47



Bz EEIERA

e AlphaGeometry (DeepMind, 2024)

' by 4 g’
A simple problem AlphaGeometry Solution
A A
[% Language model J
8 C Add a Not B D ¢
construct —------- .| solved
Theorem premises: :"i """"""" ------> « Construct D: midpoint BC
Let ABC be any triangle with AB=AC ) ) Solved | « AB=AC, BD=DC, AD=AD = ZABD= £DCA
Prove that angle (£) ABC= Z/BCA Q Symbolic engine « Z/ABD= #/DCA, B C D collinear =
£ ABC=£BCA
>, 7

48
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Bz EEIERA

o AlphaGeometry (DeepMind, 2024)

IMO 2015 P3 Solution

Let ABC be an acute triangle. Let (O) be its B

circumcircle, H its orthocenter, and F the foot Construct D: midpoint BH [a]

of the altitude from A. Let M be the midpoint AlphaGeometry [a], 0. midpoint HQ = BQ || 0,D [20]
of BC. Let Q be the point on (O) such that ééﬁégruct G: midpoint HC [b]

QH L QA and let K be the point on (O) such ~ . ;

that KH 1 KQ. Prove that the circumcircles (O,) fGMD] =G0 N G G eaelie L
and (O,) of triangles FKM and KQH are tangent [al.[b] = BC ||DG [30]

to each other. [...]

Construct E: midpoint MK [c]

[e] = £ZKFC = ZKO,E [104]

...l

ZFKO; = ZFKO; = KO, ” KO» [1@9]

[109] = 0,0;K collinear = (0,)(0,) tongent
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e AlphaProof (DeepMind, 2024, IMO3R k%)

-
g
A R PR
3 R —MERIAE
" ’L_<<:
e T
3
L”<i:
3
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o ANILEREIHMA—MKHFEER “EM" o)
s EEE Y, BE—MG—RESR
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YIS R

o NTEREIMA—NTKEAFERN “ZM” o
> HEE+FS], RE—ME—RIER

Three Mayan
Calendar systems

Long Count date :
18.5.7.0

Tzolk‘in date :
-7 2 Ahau

& (15
1 )
(B = £ L
¥ B7L vl
W g

S =z Haab’ date :
= )| e e
glf, LT 13 Mac
2025-2-20 [ ke =5 el|| 52
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o ANILEREIHMA—MKHFEER “EM" o)
s EEE Y, BE—MG—RESR

o EXFHYIHAI
o FERIHHYIZEA
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o NTEREIMA—NTKEAFERN “ZM” o
HEIE+5 3], fRH— G —HIHESE

o ZIFHHERFZFIHEN;
® 1:)1 %jﬁé'%*w;ﬁ;& T\ ﬁEﬁ\ <
e NAKRKNRE, EFREFEHFIRUNKIEE.

9

=3
==

2025-2-20 54



YRS MBI

o AIE. AR ALERE

> B
iz, MR, HUBXIEB. 1ZEEF
-~ BEIERIRI
99.99999% iF ffgth 1~ 1%
ERAMIIER R AR S
A RBRMA RS EMMIEE B/ AT &

el

o XA
> 3
%

Jinl

=) FTIMERVE R

7
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R (SBBIERAS)
MR A S

AN
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2X T8 R LR I [o) 3

o ARIEAIG (20074

2025-2-20

L3

pall

A
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BB B e i [
. BRIERGE (20074

o THUNIE
- BHMRE, IENRIE. BRE

)

pall

H @218 2\ 70 TN B -
A+B+C,=C,S &

Cout = (A and B) or (C,, and (A or B))
S = A xor B xor C,,

2025-2-20

A B

v v

Cout <

1-bit
Full
Adder

<—(Cin
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h A A 3 B
2% F {4 Y 08 1E o) g3
o BRIEBKIE (2007FE
o sFHIUGIE

> MRS, S HNIE. ERE
o EEFTHT. TELIIE
> AR, FNMHRIEE

int GED {int X, int 3 ) {

pall
£

int GCD (int x, int y)

while (true) ({ int m, = X%, $ Vi (my = %, &% ¥,) A
int m = X % y; assert (m, != 0); - (m, = 0) A
if (m == 0) return y; int x, = y; (%, = ¥3) A
k= Wi int y;, = my; (y; = my) AN
Fo int m = x; % yi; (m = x; % yu) A

} assert (m == 0) (my = 0)

: )

FEFRIPITESZ AT AR —AZ 25 4\ /o
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1 a8
2X T8 R LR I [o) 3
o BRIEBKIE (2007FE
o HIUIE

- BMMRE. BENRIE. BRES
® *Eﬁﬁ*ﬁ\ ftrﬂngﬁﬁE

> AR, FNEREEF
o FHZE X 4% Y LG IE

3l
£

FHRZMLE AT AR — A48 40 20 3R
: -

s =
“Panda” Imperceptible “Gibbon”
Perturbation
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