SYMBOLIZING PREDICATE LOGIC

Terminology

Proper names
Refer to individuals.  Represented using lower case letters from beginning of the alphabet.  Individual constants: a, b, c, d, e

Predicates
Refer to predicates.  Represented using predicate letters, large case letters, A, B, C.  Represents properties(and relations), the whole predicate expression.  For example, S might mean "is a singer."


Singular terms
Singular terms typically represent individuals.  For example, the constant "g" is a singular term that refers to George.  Both proper names and definite descriptions are singular terms because they pick out individuals. 

General terms
General terms typically represent properties or classes of individual. For example, Px is a general term that refers to the class of philosophers.  General terms can be the subject or the predicate of a sentence.
Singular sentences

A sentence that attributes properties or classifies an individual.  They are made up of proper names and predicate expressions.  Carol is a singer. Sc

Universe of Discourse
The realm of individuals concerning which the general sentence refers.  When you say that some group is the universe of discourse you are saying that the variables in the sentence refer only to individuals in the universe.  For example, if the universe of discourse is the McDaniel family, the phrase "all children" would refer only to the McDaniel children. 

Individual variables
Represent individual or groups without referring to particular individuals or groups.  When in an open sentence, they are place holders for names of individuals.  When combined with a quantifier such as "all" or "some" they can represent an entire class or part of a class of individuals.  They are represented using lower case letters from the end of the alphabet: v, w, x, y, z

Quantifiers
We will use two types of quantifiers to help us translate statements about classes or parts of classes.  Specifically, we need a quantifier for universal claims (all cats...) and a quantifier for statements about parts of classes (some cats or at least one cat).

Universal Quantifier
The universal quantifier "(x)" represents the entire class, all or none of the individuals in that class (x) means "for all x."

Existential Quantifier
The existential quantifier ((x) represents a part of a class. For example, if we say ((x) such that Lxg, given the universe of discourse of all people, we could represent the sentence "Some people (or at least one person) loves God.

Scope of quantifier
The scope of a quantifier is the portion of the formula that is controlled or governed by the quantifier.  For example, the formula (x)(Fx) & Ga, the scope of the universal quantifier is the x in Fx.  When a variable is in the scope of a quantifier it refers back to the quantifier. 
Range Over
We say that the variables in a sentence range over the universe of discourse.  What that means is that the variable has the potential of referring to anything that universe of discourse.  If we specify the range of discourse, (for example, to the group of people), then the variable can refer to any person.  If we haven't specified a particular universe of discourse the variable can refer to anything in the universe.  For example, the universal statement (Everything is a luxury.) talks about everything in the universe.
Open Sentences
An open sentence is a sentence with a variable name that does not contain a quantifier.  Such a sentence (i.e. Sx), is neither true nor false (need a constant or a quantifier to 'bind' the variable in order to be true or false.)  You can create a sentence that is true or false from an open sentence by substituting a constant name in place of the "unbound" variable.

Bound/Unbound

Open sentences are sentences with unbound variables, that is, with variables that do not have a quantifier binding them.  For example, in the formula Sx, the variable x is unbound and the formula is an open sentence, with no truth value.  In the formula Ga & ((x)Hx, x is bound by the existential quantifier. 

Free Variables
Free sentence variables are sentence variables that don't fall within the scope of a quantifier.  They are found in open sentences and constants can be substituted.

Substitution instance
The result of substituting a constant name for a variable letter in an open sentence.  If there are two unbound variables you need can use two different constants or the same constant.  On the other hand, if a certain variable occurs two times, you cannot replace these with different constants but must use the same. 

Compound Claims
Just as in sentential logic, we have compound claims in predicate logic.  The formula Pg & (x) Lxg is a compound claim.  The main connective is one of the sentence connectives of sentential logic, the conjunction. In other cases, a quantifier is the main connective.  For example, the main connective of the formula ((x)(Px &Gx) is the existential quantifier. 

Parentheses
As in sentential logic, the correct placement of parentheses is very important, since it determines the main connective of the sentence and the order in which the various operations of its parts are performed.

