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2.5 Necessary and Sufficient Conditions
 Adapted from Critical Thinking by Anita Harnadek
=======================================================
Two things might be related in such a way that the first thing is enough to cause the second thing, or the first thing is enough to guarantee us that the second thing is true. In this case, we say that the first thing is a sufficient condition for the second thing, and the second thing is a necessary condition for the first thing.
Example 1:
We know that we must have clouds in order to have rain. All of the following statements are equivalent:

a. We must have clouds in order to have rain.

b. We have clouds whenever we have rain.

c. There are clouds if there is rain.

d. If there is rain, then there are clouds.

e. Having rain is enough to guarantee us that we have clouds.

f. Having rain is a sufficient reason for us to conclude that we have clouds.

g. Rain is a sufficient condition for clouds.

h. Having clouds is necessary in order to have rain.

i. Clouds are a necessary condition for rain.

Do not confuse a sufficient condition with a necessary condition, for the two ideas are not the same.

Example 2:
a. Rain is a sufficient condition for clouds.

b. Rain is not a necessary condition for clouds.

c. Clouds are a necessary condition for rain.

d. Clouds are not a sufficient condition for rain. (That is, we can have clouds without having rain.)

Example 3: 
We know that a rectangle is a four-sided figure.
a. Having a rectangle is a sufficient condition for having a four-sided figure.

b. Having a rectangle is not a necessary condition for having a four-sided figure.

c. Having a four-sided figure is a necessary condition for having a rectangle.

d. Having a four-sided figure is not a sufficient condition for having a rectangle.

To summarize, all of the following are equivalent statements:

1. If P, then Q.

2. P→Q

3. Q if P

4. P is a sufficient condition for Q.

5. Q is a necessary condition for P.















































































� Equivalent Statements are two (or more) statements which have the same logical meaning. They may be freely substituted for each other. In everyday writing and conversation, we choose whichever one of the two statements seems to sound better to us at the moment.





