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• Jack owns a dog.
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+ J
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� ��� � � �$ � ��� # % $ � # *  ( � •
� $ � ���  $ �� � � # �* ���  � ( % � ��� � � �$ ��� # % $ �  ��� %� � � �� � $ �

���� � � �$ ��� # % $ � � � �� � ��� � # � % �

& # � �� � �! � % # � � � ��� � � � �� (� � � � �� � � � �� � � � � * " ( � � � # * ] �� � •
(A ∧B) ∨ C ≡ (A ∨ C) ∧ (B ∨ C)

clause � $! � ] $ ��� � # � % # � % � � � � � clause �� � �� � �� (� � � $ � *  � •

& # � �� � � � � � ] % # ( � ����  " * # � % � �� ��

∀x : [P (x) ∧Q(x)) ≡ ∀x : (P (x)) ∧ ∀x : (Q(x))

+ R
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0 � ��� � � �� ! � � ti  � * $ {x1|t1, . . . xn|tn} # � � �� � � B ( �* 0 �! � � •

& ��� *! � ��� * � # � ��� %� � � # % � ��� � # � % � � xi

∀i 6= j : xi 6= xj –

� ti, . . . , tn ��� � � �� ! � % �" * B *! �� � � % � �� * xi –

# � �" � � H � � � �" * " ( � � �! � � � α * " ( � � � � σ �! � � �� � � � � D #� � •

D % ( � ���� %� * # % � ��� � � �� ! ! �! � �! ��� �� � � % � * " ( � �! ��� � # � % � � $

�ασ0 ! � �" � � � �� ! � # *

+ [
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]  � ��� �! � % � ��� � # � % ��� �� � � % * � τ �! � �! � * � �! � � σ� � # •

�' στ D % ( � ) σ � � τ � � �! $  � � # *  � � � � � D #� � σ �! � �!

&� � * � �IH � $ �! � � τ� � # �σ = {x1|t1, . . . , xn|tn}� � # •
στ = {x1|t1τ, . . . , xn|tnτ} ∪ τ

# � � �� � # * ��� � � ( � % � σ � � ��� � � �� ! � � � τ # * ��� �� � � %  % � � $ )

� ' τ � � # � � �� � ��� � �" �

� ��� � � � � # �* # $ � � � � �! � � * � � ��� � � �� ! � � � � � � �" * � •

+ `
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� �� $ # %� � � � * ��� �  �� �� � � D #� � �! σ � �" * � * � � % � #�  � � � * �

�L2 CL1 ��� �  �� �� � � & � � �

�L1
0 ← L1;L

2
0 ← L2; k ← 0;σ0 ← ∅ �" # * �.

�σk # *  �" � � ��� � ( CL1
k = L2

k � * � /

CDk = {Tj , vj} D % ( � �L2
k

0 � L1
k D� ! � % $ ( �0 � * # � � � � Dk� � # �2

� vj  " *! � Tj �� � � % L1
k, L

2
k ��� � � �� ! � �" *!  % � � $

&� �! � � * C vj /∈ Tj

0 �� � �� ! Tj C � � # � % vj � * �3

�L1
k+1
← L1

k{Tj |vj} ' * )

�L2
k+1
← L2

k{Tj |vj} '! )

�σk+1 ← σk{Tj |vj} ' � )

�k ← k + 1 ' � )

�/ 0 �  ��" ' � )

� D � � �� $  �" � � ��� � ( C #  " * � 4

+ a
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�" � $ � � � � �  � � # �* T � � � % � A1, . . . , An ' # �* " ( � � ) # �" � � B ( �* D � # �

# �� � � ( � � � B ( �* � A1 ∧ · · · ∧An ∧ ¬T * " ( � � � # * ] �� � •

� {C1, . . . , Cm}

�P = {C1, . . . , Cm} # �� � � ( � B ( �* � � �" # � •

& � *! � � * � � � � # * � �! •

] $ Ch = {L1, . . . , Lh}, Ck = {D1, . . . , Dk} # �� � � ( � /  " ! –

� � � �" * � � ��� � #� � α, β  � * $ Dj = α,Lj = ¬β ��� %� � � �

�σ �! � �

�Cnew = [Ch ∪ Ck \ {Li, Dj}]� � # –

* � � ��� � �" # � % � � Cnew

0 ! ��� � # � % � # � % � # * B �" � –

�P0 ! ��� �� � � %

�P ← P ∪ {Cnew} � �! –

+ c
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& �  � � � � � * � # •
�* _H " $ � � � � � % � H  �" � 0 �  � # ( � * � % � –

�* _H �" $ � � � D #� � * � � � � % � H  �" � 0 ]� � % � � D #� � * � –

��� ! * � %! �" $ � � � * � % � * �IH  �" � 0 �$  � � � � � � � � ��� ! * � % � –

�H ��� � � � % �
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&� � � � � ��� � � ��� *! � ��� � � � % � # * �  � % �

• Jack owns a dog.

• Every dog owner is an animal lover.

• No animal lover kills an animal.

• Either Jack or Curiosity killed the cat, who is named Tuna.

• Did Curiosity kill the cat?

31
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• Jack owns a dog.

∃x : [Dog(x) ∧Own(jack, x)]

• Every dog owner is an animal lover.

∀x : [(∃y : Dog(y) ∧Own(x, y))→ Animal lover(x)]

• No animal lover kills an animal.

¬∃x : [Animal lover(x) ∧ ∃y : (Animal(y) ∧Kill(x, y))]

• Either Jack or Curiosity killed the cat, who is named Tuna.

Cat(tuna) ∧ (Kill(jack, tuna) ∨Kill(curiosity, tuna))

• (A cat is an animal)

∀x : [Cat(x)→ Animal(x)]

32
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• Dog(D)

• Own(jack,D)

• ¬Dog(y) ∨ ¬Own(x, y) ∨Animal lover(x)

• ¬Animal lover(z) ∨ ¬Animal(t) ∨ ¬Kill(z, t)

• Cat(tuna)

• Kill(jack, tuna) ∨Kill(curiosity, tuna))

• ¬Cat(w) ∨Animal(w)

¬Kill(curiosity, tuna) & � �� � � � #" � � •

33
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& � �� � " � � $ �� � � � ��  � ]� � � # � � � $ # ( � •

� # �� � � ( � B ( �* * � � 0 ! � % •

�CNF #  ��! � � � % � # �� � � � # � % �� ( � * � B ( �* 0 � # �" # �! � % •

� � ��  � #� � � ( � � # * � �� $ % � # �� � � ( � # � �! � � $ 0 � � � ( ! � % •

��� ! � % � # � �! � S! � % D # �� �! & �� � � � ��  � � � $ 0  ! � % #� � � � �� •

* � � � *! �

{S ∪ {ri}| �� � � � �  � H � S ] � # % # �! � # % ri} •
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