Elementary Logic:

Conditional statements

I. Conditional statements are not by themselves arguments, although they can be either a premise or the conclusion of an argument.  Here’s an example of a conditional statement:

“If Moby Dick is a whale, then Moby Dick is a mammal.”
(Here, the statement is put in “If _____, then …..” form.  We can call this the “standard form” of a conditional statement.)

In this case, “Moby Dick is a whale” is the antecedent of the conditional statement, and “Moby Dick is a mammal” is the consequent of the conditional statement.

A conditional statement isn’t an argument because in an argument the premise(s) is said to be true, whereas in a conditional statement isn’t said to be true.
For example, take

“If Moby Dick is a chicken, then Moby Dick has feathers.”

Naturally, this statement doesn’t claim that the antecedent, “Moby Dick is a chicken,” is true; so “Moby Dick is a chicken” isn’t the premise of an argument.  (Similarly the consequent, “Moby Dick has feathers,” isn’t the conclusion of an argument.)

II. Necessary and sufficient conditions:

In a conditional statement, the antecedent is always said to be a sufficient condition for the consequent.  That is, a conditional statement says that the antecedent’s being true is enough for the consequent to be true.
In a conditional statement, the consequent is always said to be a necessary condition for the antecedent.  That is, a conditional statement says that the consequent must be true in order for the antecedent to be true.  And this means that if the consequent is false, then the antecedent is also false.  In this case, if Moby Dick doesn’t have feathers, then he isn’t a chicken.
III. There are many different ways in English to express conditional statements.  Here’s a conditional statement not put in standard (“If ____, then ….”) form:
“Moby Dick is a whale only if Moby Dick is a mammal.”
This statement is logically equivalent to our original conditional statement, put in standard form:

“If Moby Dick is a whale, then Moby Dick is a mammal.”
In both cases, 

“Moby Dick is a mammal.”

is the consequent of the conditional statement.
Here, think of the “only if” in a conditional statement as saying that the consequent must be true for the antecedent to be true as well.  In other words, the “only if” in a conditional statement says that if the consequent (which immediately follows “only if”) is false, then the antecedent is also false.
IV. In order to help remember the crucial difference between “if” by itself and “only if,” you might find the following mnemonic device helpful:
A. “If” by itself:

“If” by itself goes right before the antecedent.

To remember this, note that, just as (“if” by it-self) has four syllables, so does “an-te-ced-ent”).

For example, in the conditional statement 
“Moby Dick is a mammal if Moby Dick is a whale,” 
“Moby Dick is a whale” 
is the antecedent of the conditional statement, since it immediately follows “If” by itself. 
B. “Only if”:

“Only if” goes right before the consequent.

To remember this, note that just as “On-ly if” has three syllabus, so does “con-se-quent.”

For example, in the conditional statement 

“Moby Dick is a whale only if Moby Dick is a mammal,” 

“only if” goes right before 

“Moby Dick is a mammal.”  

Thus 


“Moby Dick is a mammal.” 

is the consequent of the conditional statement.  And that means that this statement is logically equivalent to the following statement put in standard form:

If Moby Dick is a whale, then Moby Dick is a mammal.

C. “If and only if”: 

A bit later in the semester, we’ll be introducing the phrase “if and only if.”  A statement containing “if and only if” is called a biconditional statement (as opposed to just a conditional statement).

In this case, just as “if and on-ly if” has five syllables, so does “bi-con-di-tion-al.”

An example of a biconditional statement would be the following:


It’s snowing if and only if there’s fluffy precipitation coming from the sky.
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