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 Prolog  "

" (LRDF) µ .

µ µ µ ,

.

 Prolog  µ µ µ ,  (cut) µ  µ !

 Prolog. 

 µ  (search space) µ  ( .

) µ .

o  µ  ( µ )

.

:

- µµ

- µ  µ µ

- µ

-

- µµ

-
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1. µ µ .

2. µ µ .

3. .

4. µ µ .
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µ µ .

µ µ µ

. ( µ )

µ  µ µ , µ  µ  µ’ ,

o  µ  µ  µ µ ,

o µ .

µ  ( ): µ ’ µ .

merge([X|XR],[Y|YR],[X|ZR]) :-

  X < Y, !, 

  merge(XR,[Y|YR],ZR). 

merge([X|XR],[Y|YR],[Y|ZR]) :-

  X > Y, !, 

  merge([X|XR],YR,ZR). 

merge([X|XR],[X|YR],[X,X|ZR]) :- !, 

  merge(XR,YR,ZR). 

merge(XR,[],XR) :- !. 

merge([],YR,YR) :- !. 

µ

µ µ .
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µ µ

µ fail µ µ µ  µ µ  Prolog 

, no, µ µ .

not_member(X,L) :- member(X,L), !, fail. 

not_member(X,L).

?- not_member(a,[b,a,c,d]). 

no

?- not_member(a,[b,q,c,d]). 

yes

,  µ µ :

not(Goal) :- Goal, !, fail. 

not(_).
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 µ µ µ µ  µ

- .

µ .

sign ( µ ) positive, negative, zero

 µ µ µ .

( µ :  µ ).

( )

sign(X, positive) :- X > 0. 

sign(X, zero) :- X =:= 0. 

sign(X, negative) :- X < 0. 

?- sign(5,A). 
A = positive; 
no

(µ )

sign(X, positive) :- X > 0, !. 

sign(X, zero) :- X =:= 0, !. 

sign(X, negative). 

?- sign(5,A). 
A = positive; 
no

µ  cut 
?- sign(5,A). 
A = positive; 
A = negative; 
no
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µ µ

 cut µ µ µ µµ .

µ if_then_else(Condition,Then,Else),

Condition Then, Else.

if_then_else(Condition,Then,Else) :- Condition, !, Then. 

if_then_else(Condition,Then,Else) :- Else. 

?- if_then_else(5=5,write(ok),write(wrong)). 

ok

?- if_then_else(5=6,write(ok),write(wrong)). 

wrong

µ max(X,Y,Max),  µ X, Y µ Max.

max(X,Y,Max) :- if_then_else(X>Y,Max=X,Max=Y). 

?- max(4,7,A). 

A = 7 
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µ µ

µ case(ListOfConditions,ListOfActions,Otherwise),

µ case µ µµ µ .

case([],[],Otherwise) :- Otherwise. 

case([Condition|_],[Action|_],_) :-

 Condition, !, Action. 

case([_|RestConditions],[_|RestActions],Otherwise) :-

 case(RestConditions,RestActions,Otherwise). 

menu :-

 read(X), 

 case( [X=1,X=2,X=3], 

   [write('1st choice'),write('2nd choice'),write('3rd choice')], 

   write('Out of Range')), nl. 

| ?- menu. 
|: 2. 
2nd choice 
yes

| ?- menu. 
|: 5. 
Out of Range 
yes
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µ  µ

µ µ  µ

µ  Prolog µµ .

µ , µ min : 

) min(A1,A2,A1) :- A1 < A2, !.  (  cut)

  min(A1,A2,A2) :- A1 >= A2. 

µ , µ µ  : 

) min(A1,A2 A1) :- A1 < A2, !.     (  cut)

min(A1,A2,A2).

 (green cut) µ µµ

- . .  ( ) µ min, µ merge

 (red cut) µ

- . .  ( ) µ min.
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µ  µ

µ  µ µ .

 µ µ µ µ  µ

 µ .

µ

programmer(mary).

male(nick).

female(X) :- not(male(X)). 

?- programmer(X), female(X). 

X = mary 

?- female(X), programmer(X). 

No

µ  negated goals  ground 

µ

 µ  goals. 
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µ

member(E,[E|_]) : - !.        (  cut)

  member(E,[_|T]) :- member(E,T). 

member  member µ

?– member(X,[a,b,c]). 
X = a; 
X = b; 
X = c; 
no

?– member(X,[a,b,c]). 
X = a; 
no

append([],L,L) :- !.        (  cut)

  append([H|L1],L2,[H|L]) :- append(L1,L2,L). 

append  append µ

? – append(X,Y,[1,2]). 
X = [], Y = [1,2]; 
X = [1], Y = [2]; 
X = [1,2], Y = [] ; 
no

?– append(X,Y,[1,2]). 
X = [], Y = [1,2]; 
no
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µ

 Prolog µµ :

p(1).

p(2):- !. 

p(3).

;

) ?-p(X).

) ?-p(X), p(Y). 

) ?-p(X), !, p(Y). 

:

) X=1;

X=2;

No

) X=1, Y=1; 

 X=1, Y=2; 

 X=2, Y=1; 

 X=2, Y=2;  

 No

) X=1, Y=1; 

 X=1, Y=2; 

No
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 µ

split(Numbers,Positives,Negatives)  µ µ  2 

:  (  0) .  2  : µ .

. . ?- split([3,-1,0,5,-2],[3,0,5],[-1,-2]). 

  yes

split([],[],[]).

split([X|L],[X|L1],L2) :- X >= 0, !, split(L,L1,L2). 

split([X|L],L1,[X|L2]) :- split(L,L1,L2) 

 cut : 

 3 :

split([X|L],L1,[X|L2]) :- X < 0, split(L,L1,L2). 
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 µ

del_all(_,[],[]).

del_all(X,[X|T],Res):-

 del_all(X,T,Res). 

del_all(X,[H|T],[H|Res]):-

X \= H, 

 del_all(X,T,Res). 

del_all(_,[],[]).

del_all(X,[X|T],Res):- !,

 del_all(X,T,Res). 

del_all(X,[H|T],[H|Res]):-

 del_all(X,T,Res). 

del_all(_,[],[]).

del_all(X,[X|T],Res):- !,

 del_all(X,T,Res). 

del_all(X,[H|T],[H|Res]):-

 X \= H, 

 del_all(X,T,Res). Red cut 

Green cut 
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 µ

 ‘ ’ (  1  2 ).

. . ?- dif([a,b,c,d],[b,d,e,f],[a,c]).

yes

dif([],_,[]).

dif([X|L1],L2,L) :- member(X,L2), !, dif(L1,L2,L).     (  X  L2) 

dif([X|L1],L2,[X|L]) :- dif(L1,L2,L). 

 3  µ  : 

dif([X|L1],L2,[X|L]) :- not(member(X,L2)), dif(L1,L2,L). 

 (!)  2 .

’ dif  µ  ‘ ’  cut (!).       ?? 
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 µ

union([],L2,L2).

union([H|T],L2,Res):-

 member(H,L2), 

 union(T,L2,Res). 

union([H|T],L2,[H|Res]):-

 not_member(H,List2), 

 union(T,L2,Res). 

union([],L2,L2).

union([H|T],L2,Res):-

 member(H,L2), !, 

 union(T,L2,Res). 

union([H|T],L2,[H|Res]):-

 not(member(H,List2)), 

 union(T,L2,Res). 

union([],L2,L2) :- !.

union([H|T],L2,Res):-

 member(H,L2), !, 

 union(T,L2,Res). 

union([H|T],L2,[H|Res]) :-

 union(T,L2,Res). 

Red cut 

Green cut 
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µ  ( )

 µ count  µ µ  ( µ )  µ .

count(A,L,N) A: µ , L: , : µ µ

count(_,[],0).
count(A,[A|L],N) :- !, count(A,L,N1), N is N1 + 1. 
count(A,[_|L],N) :- count(A,L,N). 

?- count(a,[a,b,c,a,d],N). 
N = 2 

?- count(a,[a,X,b,a,Y,d],N). 
X = a 
Y = a 
N = 4 

 µ  2

 µ a.

:

 2 :

count(A,[B|L],N) :- nonvar(B), A = B, !, count(A,L,N1), N is N1 + 1. 

?- count(a,[a,b,c,a,d],N). 
N = 2 

?- count(a,[a,X,b,a,Y,d],N). 
X = _ 
Y = _ 
N = 2

µ


