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Chapter Description

• Chapter Outline

3.4 Predicates and Quantifiers

3.5 Rules of Inference    

• Aims

 Find the truth values of predicates and quantifiers

 Apply modus ponens and modus tollens in identifying valid 

arguments
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Predicate
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The Truth Set of P(x)
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The Truth Set of P(x): Example
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Quantifier
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Universal Quantifier
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Universal Quantifier: Example 1
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Universal Quantifier: Example 2
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Existential Quantifier
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Existential Quantifier: Example 1
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Existential Quantifier: Example 2
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Combining quantifiers

, , 0x y x y     

For every x in    , there is y in , so that x + y = 0 

In symbols

This is a true statement. Why?

This sentence makes a claim about an arbitrary integer x. It says
that no matter what x is, something is true, we can find an integer
y so that x + y = 0.
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Combining quantifiers: Example

Determine whether the following sentences in integers 
either true or false. 

, , 0x y x y    , , 0x y x y   

, , 0x y x y    , , 0x y xy  

, , 0x y xy   , , 0x y xy  

, , 0x y xy  

True

False False 

True

False 

True

True
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Argument (i)
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Argument (ii)
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Valid and Invalid Argument: Example 1 (i)

• Determine whether the following argument is valid or 
invalid. 

     

    

     

                

p r

q r

p q

r









• How to determine whether the argument is valid or 
invalid?
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Valid and Invalid Argument: Example 1 (ii)
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Valid and Invalid Argument: Example 2 (i)

• Show that the following argument is invalid. 

     

     

    

                

q r

p q

q r

q









• How to show the argument is invalid?
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Valid and Invalid Argument: Example 2 (ii)

Critical 
rows

Critical 
row:

to check 
the validity 

of an 
argument

It is shown that the 

argument is invalid.

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Syllogism

Syllogism - an argument consisting of two 
premises and a conclusion.

Syllogism

Modus 
Tollens

Modus 
Ponens
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Modus ponens

        

p q

p

q





The 
argument 

form:

• Modus Ponens: method of affirming.

The argument is valid.
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Modus tollens

The argument is valid.


