CS441PRIVATE 

Section 1.4 handout
Multiple Quantifiers
The order matters!  e.g., (x (y P(x,y) and (x (y P(x,y) are not the same.

	PRIVATE 

Statement
	
When true?
	
When false?

	
(x (y P(x,y)


(y (x P(x,y)
	P(x,y) is true for every pair x,y.

(x(Z (y( Z (x2 + y2 ( 0) 


	(x(Z (y( Z (x2 + y2 > 0)



	
(x (y P(x,y)
	(x(Z (y( Z (x + y = 0) 


	(x(N (y( N (x + y = 0) 

	
(x (y P(x,y)
	
	

	
(x (y P(x,y)


(y (x P(x,y)
	 (x(Z (y( Z (2x = 3y) 
	(x(Z (y( Z (2x = 2y + 1) 


Examples:
Domain of discourse = positive integers.



Let Q(x,y) denote  x * x = 2 * y
(x (y Q(x,y)



(x (y Q(x,y)



(x (y Q(x,y)

	PRIVATE 

Negation
	
Equivalent
	When is negation true?
	When is negation false?

	
¬(x P(x)
	
(x ¬P(x)
	P(x) is false for every x.
	

	
¬(x P(x)
	
(x ¬P(x)
	
	


Examples:

Let P(x) denote x is a professor, Q(x) denotes x is ignorant, R(x) denotes x is vain. 

Universe of discourse is all people.


No professors are ignorant.


All ignorant people are vain.




Some professors are vain.
 


Argument


Premises



--------------



Conclusion


All S(x) is P(x)




No S(x) is P(x)



Some S(x) is P(x)



Some S(x) is not P(x)  

