SYMBOLIC LOGIC

GENERALIZING : The Need for Variables and Quantifier Phrases 
If we know the name of an individual and want to identify them specifically in what we say, we can use their (constant name).  

Example 1:

Andrew has a cell phone 





Ca

However, if we do not know the name of the individual or want to speak more abstractly, with general reference (about some people or all people or no people) we must use variables and quantifier phrases, which are made up of quantifiers symbols and variables.

For example, if we were to hear a cell phone ring in Room 51 without knowing the name of the individual who has the cell phone, we might say, as in Example 2: 
Example 2:

Some individual has a cell phone 

The sentence in Example 2 is more general, containing fewer specifics than the same sentence with a proper name.  To communicate this,  instead of using a proper name we have to use a variable name (such as x, y or z).  That is, we will have an x, y or z as the subject of the verb by putting it to the right of the predicate letter C to get, respectively, Cx, Cy or Cz.  However, variable letters, by themselves, have the potential to referring to one or all members in a class (for examples, to any or all students in Room 51), so we need to be more specific about which individuals by using a quantifier symbol.  The quantifier symbol, together with the variable, specifies whether we are talking about at least one individual or all of them.  

NOTE: Every variable needs a quantifier and every quantifier needs a variable.

There are two main quantifiers symbols:

Universal


All (used to represent all or none)

(x)



Every x, or for any x, it is not the case for any x




For every x, such that x

Existential


There exists at least one x such that
((x)



At least one x…
The quantifier symbol must contain the same variable as the one we put in the predicate.  That is, if  we use “x” with the predicate “C” to represent the individual who has the cell phone, then we must put an “x” with the existential quantifier ( before the formula, such that the predicate with the x is inside the parentheses which has the quantifier phrase ((x) immediately in front, to get ((x)(Cx).

Correct (complete sentences)

Incorrect (Open sentences)
(x)(Px)





(x)(Py)

((x)(Cx)





Px

Ca & ((y)(Ty)




Ca & Ty






The quantifier picks out the individual about which you are talking (some x in Room 51 and then the x next to the C says that individual x has a cell phone.  When a variable in a formula has the right quantifier phrase in front of it we say that it is bound, and the sentence expresses a complete thought.  If a variable in a formula is not bound by the right quantifier phrase, we say that it is open, and that sentence does not express a complete thought and is not acceptable as a formula in predicate logic.

Using variables allows to say things about at least one individual, whole classes of individuals or no part of a class.  For example, we might want to say that someone   The variable is used to identify the members of the class, with the quantifier.  We translate the predicates the same as in any other sentence.





Things referenced (referred to)


Sentence



Subject

Predicate class



Carol is affectionate.

Carol, 

the class of affectionate

 
individuals
Some thing is red.

Some thing

The class of red things


Carol loves everything.
Carol 

The class of things
