SYMBOLIC LOGIC

TRUTH FUNCTIONAL SENTENCE CONNECTIVES
Many words function as sentence connectives in that they can be used to create compound sentences from atomic sentences.  For example, the word “after” can connect two whole sentences, “Sharon fell asleep” and “Sharon ate 3 chocolate chip cookies.”  The word “and” is also a sentence connective which can be used to produce “Sharon fell asleep and she ate 3 chocolate chip cookies.”  Some sentence connectives do not connect one sentence with another but only modify one sentence to produce another.  For example, we can add “It’s not true that” to one of the sentences above to produce “It’s not true that Sharon fell asleep.”

The sentence connectives we use in logic are called truth functional sentence connectives because they work like mathematical functions.  That is, if two sentences are connected by a logical sentence connective, that connective determines the truth value of that sentence based on the truth values of the sentences it connects (that’s why it’s called a function).  That is, if you know the truth values of the atomic sentences you can also calculate the truth values of the compound formula.   
Truth Functional:  A sentence connective is truth functional if and only if we can always determine whether the whole sentence is true or false, given the truth values of the component sentences.

Every logical sentence connective (AND, OR, NOT, IF/THEN, and IF AND ONLY IF) determines the truth value of its formula in its own way.

NOT:  If the main connective of a sentence or formula is a “NOT,” its truth value is the opposite of the truth value of the formula which the “NOT” modifies.  For example, if Kara gets her hair cut, then the sentence “It’s not true that Kara got her hair cut” is FALSE.   The NOT sentence connective is always put to the left of the atomic sentence it modifies and it only requires one atomic claim (to its right).
AND:  If the main connective of a sentence or formula is an “AND” the truth value of the compound sentence/formula will only be true when both conjuncts are true.  The AND sentence connective always connects two other formulas (which can be either atomic or compound).
EITHER/OR:  T If the main connective of a sentence or formula is an “OR” the truth value of the compound sentence/formula will be true unless both disjuncts are false.  For example, the sentence “Either I went to Venus or the Earth has 7 moons” is false only because both atomic claims are false.  The OR sentence connective always connects two formulas (which can be either atomic or compound).
IF/THEN:  The conditional sentence connective of a conditional also connects two complete sentences, one of which gives a result that will occur if the condition stated in the other is met.  The sentence that states the condition is called the antecedent (usually immediately after the word ‘if’) and the sentence that states the result is called the consequent (after the ‘then’).  For example, the sentence “If it rains then I will take an umbrella” contains an antecedent (it rains) and a consequent (I will take my umbrella).  A conditional sentence asserts that whenever the antecedent is true, so is the consequent.  In other word, a conditional states that one sentence logically implies another.  The only way for a conditional claim to be false is for the consequent to be false even though the antecedent (before the ‘if’) is true.  Other words can be used to show a relationship of implication between two simple claims.  For example, Q is a necessary condition for P


P implies Q






P is a sufficient condition for Q
IF AND ONLY IF:  If the main connective of a sentence or formula is “IF AND ONLY IF,” its truth value is TRUE if both parts have the same truth value and FALSE if they don’t .  For example, given the sentence “You will get an A in the course if and only if you get 90 or more points” is true whenever either both sentences are true (i.e. you got 90+ points and got an A) or both or false (you didn’t get 90+ points and didn’t get an A).  On the other hand, it is false if the sentences have different truth values (i.e. you got 90+ points and didn’t get an A, or vice-versa).
NON-TRUTH FUNCTIONAL SENTENCE CONNECTIVES

Some words that connect whole sentences are not truth functional.  That is, knowing the truth of the parts is not enough to allow us to calculate the truth of the compound claim.  For example, you can connect two sentences with the word “because” but the truth value of the resulting sentence does not come just from knowing the truth values of each sentence but requires further knowledge.

EXAMPLE:

Caroline went to the store because she got her paycheck.





















































































































































































































































































































