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goal

Goal found
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in database
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Sub-Goals

Database

Rule found

Try to Satisfy
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Goal 1

Goal 2

Goal 3

Satisfied

Satisfied

Failed

search further

Satisfied
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father(mary,george).

father(john,george).

father(sue,harry).

father(george,edward).

father(X,Y)

father(mary,george).

father(john,george).

father(sue,harry).

father(george,edward).

X=mary
Y=george

X=john
Y=george

X=george
Y=edward

X=sue
Y=harry

fail.

Backtracking

Backtracking

Backtracking

Backtracking
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father(_,Y)

father(mary,george).

father(john,george).

father(sue,harry).

father(george,edward).

Y=george

Y=george

Y=edward

Y=harry

Looks like a repeat,
but from a different 

fact

different
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boy(marmaduke).
boy(bertram).
boy(charles).

girl(grisela).

girl(ermintrude).

girl(brunhilde).

boy(john).

boy(marmaduke).
boy(bertram).
boy(charles).

girl(grisela).

girl(ermintrude).

girl(brunhilde).

boy(john).

boy(X)

girl(Y).

X = john, Y = grisela

boy(X),girl(Y).

boy(marmaduke).
boy(bertram).
boy(charles).

girl(grisela).

girl(ermintrude).

girl(brunhilde).

boy(john).

Retry

X = john, Y = ermintrude

boy(marmaduke).
boy(bertram).
boy(charles).

girl(grisela).

girl(ermintrude).

girl(brunhilde).

boy(john).

Retry

X = john, Y = brunhilde
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boy(marmaduke).
boy(bertram).
boy(charles).

girl(grisela).

girl(ermintrude).

girl(brunhilde).

boy(john).

boy(marmaduke).
boy(bertram).
boy(charles).

girl(grisela).

girl(ermintrude).

girl(brunhilde).

boy(john).

boy(X)

girl(Y).

boy(marmaduke).
boy(bertram).
boy(charles).

girl(grisela).

girl(ermintrude).

girl(brunhilde).

boy(john).

Retry

X = john, Y = brunhilde

Fail to assign Y

X = john, Y = brunhilde

Try next boy(X)
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client(’A. Jones’)

facility(’A. Jones’,Y).

book_overdue(’A. Jones’,book29907
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basic_facility(Y).

facility(’A. Jones’,Y).
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basic_facility(Y).

book_overdue(’A. Jones’,book29907

client(’A. Jones’)
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Object is to get three in a row

Representation
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Representation

aline([4,5,6]). aline([3,5,7]).
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threatening([X,Y,Z],B,X) :-

empty(X,B),

cross(Y,B),

cross(Z,B).

X

:�;=<?>A@CBC;=<D>FEHG�I p��



���������	� 
����;=B�� ����:�����B��F<D>

!�dPU�
+T�� �� d8S$T \��:dV"VU��Nf���� ` acb
"�% # e:T \����!�:"VU�T � `gf
X�	$U�Tj"+X$T8eO# e�WN\����!�:"VU�T � f
�:dV"jU��Nf���� `gf
o�h

"�% # e:T \�� � f��if��� `?h
"�% # e:T \���� f��if��� `?h
"�% # e:T \��
�if��if��� `?h
"�% # e:T \�� � f
� f��� `?h
"�% # e:T \����if��if��� `?h
"�% # e:T \����if��if��� `?h
"�% # e:T \�� � f��if��� `?h
"�% # e:T \����if��if��� `?h

X�	$U�Tj"+X$T8eO# e�WN\�� ^ f�� f���Nf
� f ^O` acb
T �$Z�Xj[N\_^ f
�O`gf 
8U�d �	� \�� f
�O`gf 
8U�d �	� \ �if
�O`?h

X�	$U�Tj"+X$T8eO# e�WN\�� ^ f�� f���Nf
� f ^O` acb
T �$Z�Xj[N\�� f
�O`gf 
8U�d �	� \_^ f
�O`gf 
8U�d �	� \ �if
�O`?h

X�	$U�Tj"+X$T8eO# e�WN\�� ^ f�� f���Nf
� f ^O` acb
T �$Z�Xj[N\ �if
�O`gf 
8U�d �	� \_^ f
�O`gf 
8U�d �	� \�� f
�O`?h
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 � � �  � �

� ������! / � �����A���=��' 2 ,
"�% # e:T �

++B B 8:C�DrD * I B-F -/+!0ED L 5 +PL�� A +mM - * M
� � ����! 4(��! �2��' 2 ,
X�	$U�Tj"+X$T8eO# e�W

� 1 � AF+8M - * M * M L 5$F MOF��VL 3 C!98F
k � ��� �����A����' * ������! ����� ���3-���')(

�5����� � ��� ��� ��'�" � ���=� � �0"%#,!
����' !=�+* � ��� ��� � ��� ��'�" ���!�=�

& �3-$# ' '6� ��" '6� & ����� * ����� �=� * � / �
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� �
� -����)��! � �G* 2)��' '6��' " � � # �!�16�� � ��� �36��A�m*
k � !�dPU�
+T�� � d8S$T !8-�� ����! ! ��-$#%# , � ��'$! � * � � �
� ��� � ��� 2)� ���P* ��! " ��!=� ���4� " ���=� ' �=� � ��� * � � �

k �_($# ���2��� ( � �C�0" #%-�� � �4����-��(!
. � � �=��� � �$" ! " � ! � �!� � " �!� " ��� 2
!�dPU�
+T�� � d8S$T & �3-$# ' � ���=� ,

� �!� ������� ��� ����� � � � / �=� ! � �!�K�(� � -���� �����
. & �$" �(� & �3-$# ' 2)� ��-�� "%# �E2
��� ' ����� & �3!=�=� � "-* �

	 5$FGM � B-C C�
 1�CmQ 1 C8QRA0F� 3 C!98F�D
* L * D CmM�B 0 L�5$F��NQrD�L DGC+B K$L * C8M L 5 ++L * D * 3 8:CmQ L +8M�L
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�  � � � ��� � �
"8ZjZ:T8e �]\�� Nf ^ f ^O` acb o�h
"8ZjZ:T8e �]\������ � Nf��Nf ������� O` acb "8ZjZ:T8e �]\�� f��Nf��O`?h

� 	jb "8ZjZ:T8e �]\�� "if�
<f 
 Nf � �NfcT�Nf ^O`?h
^ � � "if�
<f 
?f��NfcT� 	 

e d
� 	jb "8ZjZ:T8e �]\�� "if�
<f 
 Nf ^ f��O`?h
� � � "if�
<f 
�� ^  	 

e d
� 	jb "8ZjZ:T8e �]\_^ f�� f � "if�
<f 
  `?h
^ � � Nf
� � � "if�
<f 
  	 

e d
� 	jb
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 � � �

"8ZjZ:T8e �]\�� Nf ^ f ^O`?h
"8ZjZ:T8e �]\������ � Nf��Nf ������� O` acb "8ZjZ:T8e �]\�� f��Nf��O`?h

� 	jb "8ZjZ:T8e �]\_^ f�� f � "if�
<f 
  `?h
^ � � Nf
� � � "if�
<f 
  	 

^ � � "�Nf
� � ��
<f 
  	 

^ � � "if�
 Nf
� � ��
  	 

^ � � "if�
<f 
 Nf
� � �  	 
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�  � � � ���

e	�!� 
:TVU �jdP! ��Z:"VU�T8e�X � \R"��$" � f��:` acb o�h
e	�!� 
:TVU �jdP! ��Z:"VU�T8e�X � \RT+S Tif��:` acb o�h
e	�!� 
:TVU �jdP! ��Z:"VU�T8e�X � \ f��:`?h

� 	jb e	�!� 
:TVU dP! Z:"VU�T8e�X � \R"���" � f ^O`?h
^ � � 	 

e d
� 	jb e	�!� 
:TVU dP! Z:"VU�T8e�X � \RT+S$Tif ^O`?h
^ � � 	 

e d
� 	jb e	�!� 
:TVU dP! Z:"VU�T8e�X � \ � d 	je<f ^O`?h
^ � � 	 

e d
� 	jb e	�!� 
:TVU dP! Z:"VU�T8e�X � \RT+S$Tif��:`?h
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 � � � � � � ��� � � �	� � �� � �

e	�!� 
:TVU �jdP! ��Z:"VU�T8e�X � \R"���"�� f�� ` acb o+f � � �Nh
e	�!� 
:TVU �jdP! ��Z:"VU�T8e�X � \RT+S$T f�� ` acb o+f � � �Nh
e	�!� 
:TVU �jdP! ��Z:"VU�T8e�X � \ � f���`?h

e	�!� 
:TVU �jdP! ��Z:"VU�T8e�X � \R"���"�� f��:`?h
e	�!� 
:TVU �jdP! ��Z:"VU�T8e�X � \RT+S$T f��:`?h
e	�!� 
:TVU �jdP! ��Z:"VU�T8e�X � \_^ f���` acb

^ � � "���" � f
^ � � T+S$TNh
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 � � �
k � , �3- " � �=� � '�-�� � � -�� !

�=� �32�� �0" � ����� ��� ��� 2)� ���$� " �3-��
 �g5 	 9
�7���� 7�6 5  � )	g5 � :6�%

4 ��� ",! ��� 6 -���� ��� �=� �
� ���!� ��� , �5�$" �$6 !=����! "%2$# � & "%#%# �������)���

"7� 6�� �0#,! ��� ������� ����� � ���R* !=� ��� � �����)� ��� " �$6

� �' 7 > #	685�� @ ���9 � � 7�� � �	���5�� #g5 	 � 5
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