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parent(christopher,arthur).    
parent(christopher,victoria).
parent(penelope,arthur).
parent(penelope,victoria).
parent(victoria,colin).
parent(victoria,chalotte).
parent(james,colin).
parent(james,chalotte).
                ...

male(christopher).

male(james).
male(colin).
      ...
female(penelope).
female(margaret).
female(victoria).
      ...
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?- parent(christopher,arthur). 
     yes   

�
?- parent(andrew,james).
     no
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	WK ?- parent(christopher,X).

     X = arthur;
     X = victoria;
     no
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A = parent(penelope,arthur)
B = parent(X,Y)
    = { X = penelope, Y = arthur }
A = B 
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?- parent(penelope,X), parent(X,Y).
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grandparent(X,Y) :- parent(X,Z),parent(Z,Y).
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grandparent(X,Y)

parent(X,Z), 
parent(Z,Y)
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?- X = Y.
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triangle(point(1,1),A,point(2,3)) =
triangle(X,point(4,Y),point(2,Z))

         triangle                                   triangle

point     A      point                  X      point    point

1     1              2     3                          4     Y    2    Z

X = point(1,1)
A = point(4,Y)
Z = 3
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Procedure A;
    call B1,
    call B2,
        ...
    call Bn.
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?- parent(christopher,X), parent(X,colin).

parent(christopher,arthur).    
parent(christopher,victoria).
parent(penelope,arthur).
parent(penelope,victoria).
parent(victoria,colin).
parent(victoria,chalotte).
parent(james,colin).
parent(james,chalotte).
                ...
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VWDWH�3��RQIORRU�DWZLQGRZ�KDVQRW��

FDQJHW�VWDWH�3��RQIORRU�DWZLQGRZ�KDVQRW��

PRYH�VWDWH�DWZLQGRZ�RQIORRU�DWZLQGRZ�KDVQRW��FOLPE�

VWDWH�DWZLQGRZ�RQER[�DWZLQGRZ�KDVQRW��
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ex)  predesessor(X,Y) :- parent(X,Y).
       predesessor(X,Y) :- parent(X,Z), parent(Z,Y).
       predesessor(X,Y) :- parent(X,Z),
                                         parent(Z,W),
                                         parent(W,Y).
                                    . . .
        predessessor(X,Y) :- parent(X,Y).
        predessessor(X,Y) :- parent(X,Z), predesessor(Z,Y).

���
.�	�(���	�

t�������t�;�	�
t���������;�	��V.%Y.�*.�������
�����fuf���

���
���	

���/��������f
f
���uJ�
IuKJ�
I
IuKKJ�N�N�N�
���*.�012�
�IuK�"-��FG%��
������;L�

�

natural_number(0).
natural_number(s(X)) :- natural_number(X).
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������;L
plus(0,X,X) :- natural_number(X).
plus(s(X),Y,s(Z)) :- plus(X,Y,Z).
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������;L
times(0,X,0).
times(s(X),Y,Z) :- times(X,Y,W), plus(W,Y,Z).
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      p([1,2,3]).
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       ?- p([X|Y]).
       X = 1, 
       Y = [2,3]

���4�	�D3+S&�fR��
IxazcyKf����#�3!�d�Y.�#$�

;	;�	�
 �
��/�����
�����������������������������������0.V��#$��	�;"&G2%)3+S&
V-���,^�%��
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member(X,[X|_]).
member(X,[_|Y]) :- member(X,Y).

g�	�DL

   member(c,[a,b,c,d]).
                     
                      member(c,[b,c,d])

                                      member(c,[c,d])

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

�

	�� ����H$�O���
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append([],L,L).
append([A|L1],L2,[A|L3]) :- append(L1,L2,L3).

g�	�DL
?- append([a,b],[1,2],X).
     X = [a,b,1,2]

append([a,b],[1,2],X)
                       X = [a|Y]
        append([b],[1,2],Y)
                              Y = [b|Z]
                   append([],[1,2],Z)
                                     Z = [1,2]
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can_marry(X,Y) :- not(silbing(X,Y)), like(X,Y).
silbing(X,Y) :- parent(Z,X), parent(Z,Y), X \= Y.
like(arthur,margaret).

g�	�DL
?- can_marry(arthur,margaret).
    yes
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H :- B1, B2, ... , Bm, !, Bm+1, ... , Bn.
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                 H :- C1, C2, ... , Cp
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a(X,W) :- p(X,Y), q(Y,Z), !, r(Z,W), s(W).
a(X,W) :- t(X,W).
p(1,2). 
q(2,4).
q(2,5).
r(4,6).
r(4,8).
r(5,7).
s(6).
s(7).
t(1,9).
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?- a(1,W).
 W = 6;
 no
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like(mary,X) :- snake(X), !, fail.
like(mary,X) :- animal(X).
snake(small_snake).
snake(big_snake).
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minimum(X,Y,Z) :- X < Y, !, Z = X.
minimum(X,Y,Z) :- X = Y, !, Z = X.
minimum(X,Y,Z) :- X > Y, Z = Y.
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insert(X,[],[X]).
insert(X,[Y|Ys],[Y|Zs]) :- X > Y, !, insert(X,Ys,Zs).
insert(X,[Y|Ys],[X,Y|Ys]) :- X =< Y.
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if_then_else(P,Q,R) :- P, !, Q.
if_then_else(P,Q,R) :- R.

if_then_else(P,Q,R) :- P,  Q.
if_then_else(P,Q,R) :- not(P), R.
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delete([X|Ys],X,Zs) :- !, delete(Ys,X,Zs).
delete([Y|Ys],X,[Y|Zs]) :- !, delete(Ys,X,Zs).
delete([],X,[]).
����
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VROYHBSX]]OH�3X]]OH�6ROXWLRQ� ��

VWUXFWXUH�3X]]OH�6WUXFWXUH��

FOXHV�3X]]OH�6WUXFWXUH�&OXHV��

VROYH�&OXHV��

TXHULHV�3X]]OH�6WUXFWXUH�4XHULHV�6ROXWLRQ��

VROYH�4XHULHV��

VROYH�>&OXH_&OXHV@� �� &OXH� VROYH�&OXHV��

VROYH�>@��

VWUXFWXUH�WKUHH0HQ�>IULHQG�1��&��6���IULHQG�1��&��6���IULHQG�1��&��6��@��

FOXHV�WHVW�)ULHQGV�

> � GLGBEHWWHU�0DQ�&OXH��0DQ�&OXH��)ULHQGV�� KDV1DPH�0DQ�&OXH��PLFKDHO��

VSRUW�0DQ�&OXH��EDVNHWEDOO�� QDWLRQDOLW\�0DQ�&OXH��DPHULFDQ� ��

� GLGBEHWWHU�0DQ�&OXH��0DQ�&OXH��)ULHQGV�� KDV1DPH�0DQ�&OXH��VLPRQ��

QDWLRQDOLW\�0DQ�&OXH��LVUDHOL�� VSRUW�0DQ�&OXH��WHQQLV� ��

� ILUVW�)ULHQGV�0DQ&OXH��� VSRUW�0DQ&OXH��FULFNHW� �

@ ��

TXHULHV�WKUHH0HQ�)ULHQGV�

> PHPEHU�4��)ULHQGV�� KDV1DPH�4��1DPH�� QDWLRQDOLW\�4��DXVWUDOLDQ��

PHPEHU�4��)ULHQGV�� KDV1DPH�4��ULFKDUG�� VSRUW�4��6SRUW�

@�

>>
7KH $XVWUDOLDQ LV 
�1DPH@�>
5LFKDUG SOD\V 
�6SRUW@@ ��

GLGBEHWWHU�$�%�>$�%�&@��

GLGBEHWWHU�$�&�>$�%�&@��

GLGBEHWWHU�%�&�>$�%�&@��

KDV1DPH�IULHQG�$�%�&��$��

QDWLRQDOLW\�IULHQG�$�%�&��%��

VSRUW�IULHQG�$�%�&��&��

ILUVW�>;_;V@�;��

PHPEHU�;�>;_B@��

PHPEHU�;�>B_<V@� �� PHPEHU�;�<V��

query:

?- solve_puzzle(threeMen,Sol).

     Sol = [['The Australian is ',michael],['Richard play ',tennis]]
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