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2.7 Truth Values of “If-Then” Sentences
 Adapted from Critical Thinking by Anita Harnadek
=======================================================
Suppose Hal points to a triangle and says, “If this is a triangle, then it has four sides.” We all know that a triangle has exactly three sides, so we know that Hal lied to us.

Putting P = “this is a triangle” and Q = “this has four sides,” Hal has made a false “P→Q” statement. We were told that he pointed to a triangle, so P was true. But we also know that a triangle doesn’t have four sides, so Q was false. In this case, “P→Q” was false when P was true and Q was false.


A little thought will convince us that “P→Q” is always false when P is true and Q is false. Looking back to section 2.5, we see that saying “P→Q” is the same as saying, “P is a sufficient condition for Q,” or, “Having P is enough to guarantee us that we have Q.” So we can’t very well say that having P is enough to guarantee us Q and then turn around and say we have P but not Q. Therefore we can make

Statement 1: P→Q is false if P is true and Q is false. 


Using a similar line of reasoning, it also follows that if P and Q are both true, then “P→Q” is true. Again, suppose Hal points to a triangle and says, “If this is a triangle, then __________.” We see that the only way Hal’s sentence will be true is if he finishes it with a true “then” part. So we will make

Statement 2: P→Q is true if P is true and Q is true.


Both of Statements 1 and 2 above suppose that P is true. But if P is false, then what’s the truth value of P→Q? Logicians disagree on this. In this case, most logicians say that P→Q is true, but some say that P→Q is neither true nor false. We will agree with the majority on this one.

To show how this decision can be justified, we reason as follows: A statement P→Q is a guarantee. Whoever makes that guarantee is either lying or he isn’t. But if he isn’t lying, then he must be telling the truth.
 For example, suppose someone says, “If it rains tomorrow, then I’m not going fishing.” He hasn’t said anything about what he’ll do or not do if it doesn’t rain tomorrow. So suppose tomorrow comes along and it doesn’t rain. Regardless of whether or not he goes fishing, we can’t say he lied to us. So we will assume he told the truth.

What we now have is

Statement 3: P→Q is true of P is false.


If we combine the information in Statements 1, 2 and 3 we can make this truth table: 
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This truth table makes it easier to see that the following sentence is right:

The sentence “P→Q” is false if and only if P is true and Q is false.















































































� This is the point about which logicians disagree. It is possible to make a statement which is neither true nor false. For example, suppose someone says, “The statement I am making right now is a lie.” Think about that one. That statement, however, is not an “if-then” sentence, and we are going to say that an “if-then” sentence has to be either true or false. 





