
Discrete Mathematics

Logic and Proof

Pangyen Weng, Ph.D
Metropolitan State University



Predicates and Quantifiers



Predicates

A predicate is a logical statement whose truth value is a 
function of one or more variables.



Predicates

A predicate is a logical statement whose truth value is a 
function of one or more variables.

› Example: 𝑃 𝑥, 𝑦 : "𝑥 + 𝑦 = 5“. Evaluate 𝑃(1,3) and 𝑃(0,5).



Predicates

A predicate is a logical statement whose truth value is a 
function of one or more variables.

› Example: 𝑃 𝑥, 𝑦 : "𝑥 + 𝑦 = 5“. Evaluate 𝑃(1,3) and 𝑃(0,5).

Remark: Predicates are functions, and their domains play 
important roles. For example. 𝑃 𝑥 : “2𝑥 is an even number.”



Predicates

A predicate is a logical statement whose truth value is a 
function of one or more variables.

› Example: 𝑃 𝑥, 𝑦 : "𝑥 + 𝑦 = 5“. Evaluate 𝑃(1,3) and 𝑃(0,5).

Remark: Predicates are functions, and their domains play 
important roles. For example. 𝑃 𝑥 : “2𝑥 is an even number.”

› If the domain is 𝒁 then 𝑃(𝑥) is always true.



Predicates

A predicate is a logical statement whose truth value is a 
function of one or more variables.

› Example: 𝑃 𝑥, 𝑦 : "𝑥 + 𝑦 = 5“. Evaluate 𝑃(1,3) and 𝑃(0,5).

Remark: Predicates are functions, and their domains play 
important roles. For example. 𝑃 𝑥 : “2𝑥 is an even number.”

› If the domain is 𝒁 then 𝑃(𝑥) is always true.

› If the domain is 𝑹 then 𝑃(𝑥) may be true or false, depending 
on the value of 𝑥.
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› The statement ∀x, P(x) is called a universally quantified 
proposition. 
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A counterexample is a particular case that makes the predicate 
of a universal statement false. 

– Which of the propositions has a counterexample?
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Examples

Consider in the domain {1,2,3,4,5} and the statements:
1. ∃𝑥, 𝑥 − 3 2 > 8.

2. ∃𝑥, 𝑥 − 3 2 > 3.

An example is a particular case that makes the predicate of an 
existential proposition true. 

– Which of the propositions has an example?


