W iZiE

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

MENM

MR RFE R ZESEARER
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op 12 45
> fARZ AT
> fRREERIE X
> RIZEH ARG
>  fRRE AR FEME
> mRuEZERTE R

» —EE

»  REUE

» Al

» Lindenbaum 5[
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H 42—k (first-order ) ?
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—kias

BT S EZEHS ( signature )
LORREAS: (7, )7, 88 1. nyuigE (AIEST) , n>1:
2. BR&Gw]: —, - Ap, AL, ...
» HEBRENRE: AV, < 2. Hin (AIFIET) : co,ca,. .-
3. s (A#IESET) @ vo,v1,... > FEFRET: T,L,T,F
4. BiF: V 3. nIRE (AIBES 1) :
for I+

LB

» =1 =
5. FE (AJEk) @ =

M
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—kria s s+

ai—FiZ%8 ( pure First-Order Logic, FOL )

ﬁf.ﬁ Co5,C1y- - -
nyuigiE | Ap, A7, ...
nyulhE | fo, f1,- -
] 7o

B2 2026
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—kria s s+

IR ier
Bt 0
15 1A <
LJTRREL | S
27CREL | +, ¥, E
FA] g

> 1E: S, ES R NEAEFITEE R
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FOLZ F#%

ESpa R

> —HESASRARES

> —YIEEES R IR AR SR
FrEL:

L SEAIRH— WA SR R
2. —UIHUEEEAR AR ATNEEES
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FOL E‘]WJ; [ENDERTON, PP.73]
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(S WA

Vo1 ((—Vv3(— € v3v1)) — (HVv2(€ vav1 — (FVV4(E€ v4v2 — (- € v411))))))

\V/’Ul
|
| |
Yous Yo
| |
— —
| T
€ V3V € VoV -
|
V’U4
|
%
/ \
€ V4V -
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HHh3E

al

> Y9 € vy,

> (=Y (—Voy € vovy))
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al
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&k BHlF

— 2R Hilbert R HA — K AEEK:
Vea — ay

HArt 3 F oz B E#RAY, HBA:
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HornFH]

E2ZHE-TEEXFHFA
H\/_lBl\/_!Bz\/'“\/_an:H<—Bl/\Bz/\°"/\Bn
Hear HMB ¥R+ AR
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ProLoGHi M

1EiZ5FERF ( Programming with Logic, Prolog ) &, FA1H:
> m:-n (“colondash”) fRE“+"

> ", u»f—-%*ai’é“/\”

> v RERAEF5BHE
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Proroc B+

EEE
ZEEH/\RREEBRMN, I\ FIE!
RRBR/\ A NEL, JEWEELEFNA!
EARREIREFLR?

Bk
B ARE
Y& FEHERMANER,
EERNTER, UANEEREIRIKEN,
EE X & eI REIRFF RN 1o

stationed("ESB"', 'HM").
elite_troops('EE', 80000).

has_token('XI&', 'BEREF').
issued_by ('BRERF', 'Eig').
guard_general ('#&M', "EB").
loyal_to('ESE', '&#E').

HOHPHE 2026
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N-QUEENS

N Queens animation.

https://www.metalevel.at/queens/

Written Feb. 2008 by Markus Triska (triska@metalevel.at)
Public domain code. Tested with Scryer Prolog.

:— use_module(library(clpz)).
:— use_module(library(lists)).
:— use_module(library(format)).
:— use_module(library(dcgs)).
:— use_module(library(freeze)).
:— use_module(library(charsio)).
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Solving Sudoku with Prolog
https://www.metalevel.at/sudoku/

Written Feb. 2008 by Markus Triska (triska@metalevel.at)
Public domain code. Tested with Scryer Prolog.

:— use_module(library(clpz)).
:— use_module(library(lists)).
:— use_module(library(format)).
:— use_module(library(dcgs)).
:— use_module(library(freeze)).
:— use_module(library(charsio)).

sudoku (Rows) :-

Tanoth(RAwnc a) manldict+(cama lTanocth(Rnwmc) Rnwic )
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> ME¥ERY (interpreter ) : “A program that evaluates programs”

> JCiEFESR (meta-interpreter ) : A]DARTH#REH 5 LIIE SRR
» A 18] LA PrologE — 1 f#REPrologiE 5 HITEF !
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P4 2BProLOG?

1. Prolog2—M @& M4 (homoiconic) IEEF
» PrologfEF Rt ZProlog terms

2. Prolog B ZfiEteas set| IR\ Re
» EFSLD-AERREMHER

3. PrologiEAJIEH & B

» Head :- Body
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Jti A ( META-CALL )
axfME—T1ERF,

natnum(0).
natnum(s(X)) :-
natnum(X) .

PrologBEBaAHZITE :

?- Goal = natnum(X), call(Goal).

Goal = natnum(@), X = 0 ;

Goal = natnum(s(0)), X = s(0) ;

Goal = natnum(s(s(0))), X = s(s(0)) ;

Goal = natnum(s(s(s(0)))), X = s(s(s(0))) ;

Goal = natnum(s(s(s(s(0))))), X = s(s(s(s(0)))) ;

HHZH 2026 https://daiwz.net



k3700

WU HE (reflection and introspection )

1B —1T1EF,
:— dynamic complicated_clause/l. % EEEAXEAHIEE

complicated_clause(A) :-
goall(A),
goal2(A),
goal3(A).
complicated_clause(1).

Prologﬁ%ﬁ@}?ﬂ clause/2ﬁ’—7‘lj=*ﬁ'_‘6 .

?- clause(complicated_clause(Z), Body).
Body = (goall(z), goal2(Z), goal3(Z)) ;
Z = 1, Body = true.
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= EAL R TERES

iﬁﬁiimeta-call*ﬂclause/2§f)‘1‘.SLD-UEI?E" .

prove(true).
prove((A,B)) :-
prove(A),
prove(B).
prove(Goal) :-
Goal \= true,
Goal \= (_,_),
clause(Goal, Body),

prove (Body) .
‘Hq%fnatnum/lth:
?- prove(natnum(X)).
X =0 ;
X = s(0) ;
X = s(s(0)) ;
HIHZHE 2026
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= EAL R TERES

iﬁﬁiimeta-call*ﬂclause/2§f)‘1‘.SLD-UEI?E" .

prove(true).
prove((A,B)) :-
prove(A),
prove(B).
prove(Goal) :-
Goal \= true,
Goal \= (_,_),
clause(Goal, Body),
prove (Body) .

REATHCD:

?- prove(prove(natnum(X))).

ERROR: No permission to access private_procedure " (\=)/2'

B2 2026
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HE Xi&iE
thﬁﬂ, %ﬁﬁgjﬁ_‘ﬁ\ﬁgﬁﬂhead_body(Head, Goals)

head_body (natnum(0), []).
head_body (natnum(s(X)), [natnum(X)]).

HilISLD- 45 TeARE 2

prove([]).

prove([G|Gs]) :-
head_body (G, Goals),
prove(Goals),
prove(Gs).

B2 2026
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V L
HE X igik2
*Uﬁﬁlist diﬁ‘erenceiﬁ')‘(i%iﬁ] head_body (Head, Goalso,

> HeadﬁQEZEQEifiégGoalsO—GoalsﬁﬁSi

head_body (natnum(@), Rs, Rs).
head_body (natnum(s (X)), [natnum(X)|Rs], Rs).

HTAISLD- 45T Reas -

prove([]).

prove([G|Gs]) :-
head_body (G, Goals, Gs),
prove(Goals).

Goals)

B2 2026
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PRI 2 I RE S
prove/1A] PAZRIA N :

head_body (prove([]),Rs,Rs).
head_body (prove([G|Gs]),[head_body(G,Goals,Gs),prove(Goals) |Rs],

head_body/3 E Eﬁﬁlu%it?ﬂ .

head_body (head_body (Head,Goals0,Goals), Rs, Rs) :-
head_body (Head, Goals®, Goals).

B2 2026
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R R R 2 R

Meta-Interpreter
prove([]).
prove([G|Gs]) :-
head_body (G, Goals, Gs),
prove(Goals).

head_body (prove([]) ,Rs,Rs).
head_body (prove([G|Gs]),[head_body(G,Goals,Gs) ,prove(Goals)|Rs],Rs).

head_body (head_body (Head,Goals0,Goals), Rs, Rs) :-
head_body (Head, Goals0, Goals).

Program
head_body (natnum(@), Rs, Rs).
head_body (natnum(s (X)), [natnum(X)|Rs], Rs).

?- prove([prove([natnum(X)])]).
X =0 ;

X = s(0) ;
X

Y

s(s(0))

clclc(AY))

B2 2026
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