
Conditional Statements and Material Implication 

Antecedent and Consequent 
 
Where two statements are combined by placing the word “if” before 
the first and inserting the word “then” between them, the resulting 
compound statement is a conditional statement (also called a 
hypothetical, an implication, or an implicative statement). 
 
In a conditional statement the component statement that follows the 
“if” is called the antecedent (or the implicans or—rarely—the 
protasis), and the component statement that follows the “then” is 
the consequent (or the implicate or rarely, the apodosis.)  
 
“If Mr. Jones is the brakeman’s next-door neighbor, then Mr. Jones 
earns exactly three times as much as the brakeman” is a conditional 
statement in which 
“Mr. Jones is the brakeman’s next-door neighbor” is the antecedent 
and “Mr. Jones earns exactly three times as much as the brakeman” 
is the consequent. 
 
The Essential Meaning of a Conditional Statement 
The relationship asserted to hold between the antecedent and the 
consequent. – or Implication. 
 
Implication 
Four conditional Statements 
Consider the following four conditional statements, each of which 
seems to assert a different type of implication, and to each of which 
corresponds a different sense of “if–then”: 
A. If all humans are mortal and Socrates is a human, then Socrates is 
mortal. 
B. If Leslie is a bachelor, then Leslie is unmarried. 
C. If this piece of blue litmus paper is placed in acid, then this piece of 
blue litmus paper will turn red. 
D. If State loses the homecoming game, then I’ll eat my hat. 
 

 The consequent of A follows logically from its antecedent. 

 The consequent of B follows from its antecedent by the 
very definition of the term bachelor, which means 
“unmarried man.” 

 The consequent of C does not follow from its antecedent 
either by logic alone or by the definition of its terms; the 
connection must be discovered empirically, because the 
implication stated here is causal.  

 The consequent of D does not follow from its antecedent 
either by logic or by definition, nor is there any causal law 
involved. Statement D reports a decision of the speaker to 
behave in the specified way under the specified 
circumstances. 

 
Truthfulness of Any Conditional Statement 
Any conditional statement, “If p then q,” is known to be false if the 
conjunction P●~Q is known to be true—that is, if its antecedent is 
true and its consequent is false.  
 
The Symbol of Material Implication 
 
The special symbol to represent this common partial meaning of the 
“if-then” phrase is the symbol “⊃”, called a horseshoe. 
Take P⊃Q as an abbreviation of ~(P●~Q): 
If it hurts, then she is valuable = it’s not the case that it hurts and she 
is not valuable.  
 
 

Truth value of Material Implication 
 
Where P is true and Q is true, P⊃Q is true. 

Where P is true and Q is false, P⊃Q is false. 

Where P is false and Q is true, P⊃Q is true. 

Where P is false and Q is false, P⊃Q is true. 

 
A material implication is false only if the antecedent is true and the 
consequent is false. 
 
NOTES: 
The symbol ⊃ is not to be regarded as denoting the meaning of “if–
then,” or standing for the relation of implication. That would be 
impossible, for there is no single meaning of “if–then”; there are 
several meanings.  
 
Nor is the symbol ⊃ to be regarded as somehow standing for all the 
meanings of “if-then.” These are all different, and any attempt to 
abbreviate all of them by a single logical symbol would render that 
symbol ambiguous – as ambiguous as the English phrase “if-then” or 
the English word “implication.” 
 
The symbol ⊃ is completely unambiguous. What P⊃Q abbreviates is 
~(P●~Q), whose meaning is included in the meanings of each of the 
various kinds of implications considered but does not constitute the 
entire meaning of any of them. 
 
This kind of implication is not the same kind as those mentioned 
earlier. It is called material implication  by logicians. 
  
The point here is that no “real connection” between antecedent and 
consequent is suggested by a material implication, a fifth type 
different from the previous four. All it asserts is that it is not the case 
that the antecedent is true when the consequent is false. 
 
Horseshoe’s Seemingly Odd Features 
The symbol ⊃ has features that may at first appear odd:  
1. The assertion that a false antecedent materially implies a true 
consequent is true; 
2. The assertion that a false antecedent materially implies a false 
consequent is also true;  
 
Consider the conditional formula: 
If x < 2, then x < 4. 
True for any number x whatsoever. Take 1, 3, and 4 to replace x.  
If 1 < 2, then 1 < 4. 
Both antecedent and consequent are true, and of course the 
conditional is true. 
If 3 < 2, then 3 < 4. 
The antecedent is false and the consequent is true, and of course the 
conditional is again true. 
If 4 < 2, then 4 < 4. 
Both antecedent and consequent are false, but the conditional 
remains true. 
 
No number is smaller than 2 but not smaller than 4. 
Therefore, if the antecedent is true but the consequent if false, the 
conditional is false. 
 
Formulating Material Implication 
 
1. If he has a good lawyer, then he will be acquitted. 
2. Without “then” 
If he has a good lawyer, he will be acquitted. 



3. The order of the antecedent and consequent can be reversed, 
provided that the “if” still directly precedes the antecedent, as 
He will be acquitted if he has a good lawyer. 
4. “if” can be replaced with “In case”, “Provided that”, “Given that”, 
“On the condition that” 
He will be acquitted in case/provided that he has a good lawyer. 
5. Minor adjustments permit alternative phrasings 
That he has a good lawyer implies that he will be acquitted. 
His having a good lawyer entails his acquittal. 
 
6. A shift from active to passive voice may accompany a reversal of 
order of antecedent and consequent, yielding the logically 
equivalent: 
His being acquitted is implied (or entailed) by his having a good 
lawyer. 
 
Any of the following mentioned above is symbolized as L⊃A. 
 
Sufficient and Necessary Conditions 
 

 If P is a sufficient condition for Q, we have P⊃Q.  
E.g. 
That a purse contains five 25 centavos (P) is a sufficient condition for 
it to contain more than a peso (Q). 
[Which is another way of saying that] 
If the purse contains five 25 centavos (P) then it contains more than a 
peso (Q). 
= F⊃D 

 If P is a necessary condition for Q, we have Q⊃P. 
E.g. 
That there is fuel in its tank (P) is a necessary condition for the car to 
run (Q). 
[Which is another way of saying that] 
If the car runs (Q), then there is fuel in its tank (P). 
= R⊃F 

 “P only if Q” is also symbolized as P⊃Q.  
 
Not every statement of “if” is a conditional 
 
“There is food in the refrigerator if you want some” 
“Your table is ready, if you please.” 
“There is a message for you if you’re interested.” 
“The meeting will be held even if no permit is obtained.” 
 
In every case, one must understand what a given sentence means, 
and then restate that meaning in a symbolic formula. 
 
 
 
 

 


