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▪A sound and complete deductive 

system for propositional logic with
• 13 inferences rules

▪Extend it for predicate logic with
• 4 additional inference rules
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A(t)
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� � ���� ��� ���� � � ��� � ��� ���� � � ���� ��� ���� � � ��� � ��� ���� �U�f Z����U�f Z����U�f Z����U�f Z��� ���� ∀x (old(x) → wise(x)) � ∀x old(x)�VSY eX� ZVS�VSY eX� ZVS�VSY eX� ZVS�VSY eX� ZVS ���� ∀x wise(x) ���� ���∀x old(x)
� �

∀� ��� �� � �� ∀x wise(x)
¡ � →�� ¢�� � £ ¤  wise(c)
¥ � ∀�� ¢�� � ¦old(c) → wise(c)
§ � ∀�� ¢�� � ¨old(c)
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∃∃∃∃cccc RSTUVWXYT ZVSRSTUVWXYTZVSRSTUVWXYT ZVSRSTUVWXYTZVS
∃x A(x)

A(t)Ë
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old(x)
«�

∃�� ¢�� � ¨ ¤��³∃x wise(x)
� ² ∃� ��� �� �  ∃x wise(x)
³ ² →�� ¢�� � £ ¤�wise(c)  ² ∀�� ¢�� � ¦

old(c) → wise(c)
£ ² ¶������ ���old(c)� ² ���� ���∃x old(x)
¨ ² ���� ���∀x (old(x) → wise(x))¦² ∃x wise(x)
�a^� i�	 ]a^ 
�a^� i�	 ]a^ 
�a^� i�	 ]a^ 
�a^� i�	 ]a^ 
 ∀x (old(x) → wise(x)) ¤ ∃x old(x)
� `hj ]	h	 
� `hj ]	h	 
� `hj ]	h	 
� `hj ]	h	 
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� �
∀� ��� �� � ��£∀x∃y r(x,y)

¥ � ∃� ��� �� � �∃y r(d,y)
§ � ∀�� ¢�� � ¨r(d,c)
© � kªrs

d
~r u{ u m~ ps mu m| r �r}r{s «� ���� ���∃y∀x r(x,y)
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∧�� ¢�� � ¦� ¦∀x p(x)

� � ���� ���∀x p(x) ∧ ∀x q(x)
¬�

∧�� ¢�� �¨ � ¦∀x q(x)
© �

∀� ��� �� � £ �³∀x (p(x) ∧ q(x))
� � ∧� ��� �� � � ¤£p(a) ∧ q(a)
¡ � ∀�� ¢�� � �q(a)
¥ � ∀�� ¢�� � ¨p(a)
§ � [´�� a µ� ¶� ¶ �µ �� �¶ �· � ¢����� ²b

� `hj ]	h 
� `hj ]	h 
� `hj ]	h 
� `hj ]	h 
 ∀x p(x) ∧ ∀x q(x)�a^� i�	 ]a^ 
�a^� i�	 ]a^ 
�a^� i�	 ]a^ 
�a^� i�	 ]a^ 
 ∀x (p(x) ∧ q(x))
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∀x p(x) → ¬∃x ¬p(x)
¬∃x ¬p(x)
false
false
p(a)
¬p(a)

∃x ¬p(x)
∀x p(x)

→� p{s mn � ���� ² ¬� p{smn � ���� ² ∃�r �p} � � ����³ ² false� p{s mn � � ��  ² ∀�r �p} � �£ ² uvv }!s pn {� ² uvv }!s pn {¨ ² uvv }!s pn {¦²
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Huth & Ryan:
Section 2.3

pp. 107–122.


