Predicates and Quantified Statements II

Negating Quantifiers

Statement



Negation

(x(D, P(x)                        (x(D,  ~P(x)

(x(D, P(x)                        (x(D,  ~P(x)

General Rule:   Change  quantifier and negate statement.

Some of the children are over five years old.

All of children are five year old or younger.

~((x(R, x2 >x)  (   (x(R, ~( x2>x) 

· (x(R,  x2 ( x

Assuming the domain is D.

~((x, P(x)(Q(x))  (  (x,  ~( P(x)(Q(x))

 (  (x,  ~(~P(x)(Q(x))

 (  (x,   P(x)(~Q(x)

~(Every student who likes computer science likes math.) ( There is a student who likes computer science but does not like math.

Is the following always true?

(x(D, P(x)  (  (x(D, P(x)  

Can generalize the terms contrapositive, converse and inverse.

Given the statement   (x(D, P(x)(Q(x)

   contrapositive is        (x(D, ~Q(x)(~P(x)

   converse is                (x(D,  Q(x)( P(x)

   inverse is                   (x(D, ~P(x)(~Q(x)

Fact:   The implication and its contrapositive are logically equivalent here too.

    Assume     (x(D, P(x)(Q(x).  

    then    if x is an element of D then P(x)(Q(x)

    so     ~Q(x)(~P(x) for that x.  But this is true for all x so

      (x(D, ~Q(x)(~P(x).

The converse and inverse are also logically equivalent.

Similar definitions and discussions of “if and only if” and “necessary and sufficient” can be used in this context.

Scope of a variable.

  Can reuse variable names with care.

(x(D1 (scope of first x)  ( (x(D2 (scope of second x)

(x, p(x,y) ( q(x)              (x, (p(x,y) ( q(x))

   This is similar to scope of variables in main program and procedures in computer programming.















