Spring 2006 IA008, Prolog

The Box model of computation

CALL, EXIT, REDO, FAIL

Example: parent (a, b). parent(c,d).
1.?- parent (X d).

2.?7- parent (X, Y), X=f.
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Extralogical features I. Cut

Example 1:

p :- a,b.

inlogic=p < (aAb)V (—aAc)
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Extralogical features Il: fail

all _solutions(A B) :-
call (A,
wite(X), nl,
fail.

all _solutions(_, ).

p(a). p(b). p(c).

?- all _solutions(p(X), X).
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Extralogical features lll: negation

Closed World Assumption

tutor(m nojmr).
?- tutor(w X).

tutor(f,ivana).
?- tutor(w, X).
?- tutor(X, Y), not(X=n.

not(X) :- call(X),!,fail.
not ( X) .
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Metainterpreters |

The simplest metainterpreter

prove(true).

prove( (A B)) .- prove(A), prove(B).
prove(A) - A

prove(A) .- clause(A B), prove(B).
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The metainterpreter that can interpret itself

prove(true).

prove( (A B)) .- prove(A), prove(B).
prove(A) .- built _in(A), A
prove(A) .- clause(A B), prove(B).

built _in(clause(_, )).
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Metainterpreter saving the trace

solve(',” (A, B),In, Qut) :-

sol ve(A In,Qutl), solve(B, Qutl, Qut).
sol ve(A In,Qut) :-

cl ause( A, B),

append(In,[Al,CQut1l),

sol ve(B, Qut 1, Qut).
solve(true,In,In).
solve(A I n,Qut) :-

A, append(In,[A], Qut).

solve(fib(3,F),[],L),wite(L),
L=[H B],assert(’:-"(H B)).
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Depth-Bounded Interpreter

solve(P, X) :- solve(P, 25 X),(X \==true, !; true).

solve(true,D, true) :- !.
sol ve(A O, (overflow, [])) :- !.
solve((A, B),D S :- !,
sol ve( A, D, Sa),
| ft henel se( Sa=true, (sol ve(B, D, Sb), S=Sb), S=Sa) .
solve(A D, Sa) : -
| ft henel se(systen(A), (A Sa = true),
( Dl is D- 1,
cl ause( A B), solve(B, D1, Sh),
(Sb=true -> Sa = true;
Sb=(overflow, S) -> Sa=(overflow, [(A -B)|9])
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Handling cuts

provel(Goal) :- rule(CGoal, Before, Cut, After),
provel body(Before),

| fthen(CQut=:=1,1),

provel body(After).

provel body([]).

provel body([ Goal | Goal s]) :- provel(Goal),
provel body(Goal s).

rule(a(l), [b,c],0,[]). %a(l) :- b,c.
rule(a(2), [],0,[]). %a(2).
rule(b,[],0,[]). %Db.
rule(c,[d],1,[f]). %cC - d, !, f.
rule(d,[],0,[]). %d.

a(l) :- b,c. a(2). b. c:-d,!,f. d.
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