Math 116
Sections 3.3 and 3.4: Conditional Truth Values, Logically Equivalent Statements, and Related Statements of the Conditional 

Fall 2009
Part I: Determine whether each conditional is a true or a false statement.

1. If Washington, DC is the capital of the United States, then Berlin is the capital of Russia.

2. If 4 > 5, then 10 < 11.

3. If today is Friday, then tomorrow is Sunday.

4. If you take Math 116, then you are a student at Radford University.

5. If it is November, then next month is April.

Part II: Prove using a truth table that P → Q Ξ ~P V Q
Part III: Prove using a truth table that ~ (P →Q) Ξ P ^ ~Q

Part IV: Write a logically equivalent statement for each conditional.

1. If you wash your hands, then you will stay healthy.

Logically Equivalent Sentence: ____________________________________________

2. If you go to the game,  we will sit next to you.

Logically Equivalent Sentence: ____________________________________________

3. If you study for the test, then you get an ‘A’ for the class.

Logically Equivalent Sentence: ____________________________________________
Part V: Related statements of the conditional.
Given the conditional statement P → Q, the following related statements are derived from the conditional.

The Converse: Q → P

The Inverse:  ~ P → ~ Q

The Contrapositive:  ~ Q → ~ P

1. For the given conditional, write the converse, inverse, and contrapositive.

“If you do your homework, then you will get to go to the mall.”
The Converse: ____________________________________________

The Inverse: ______________________________________________

The Contrapositive: _________________________________________

2. For the given conditional, write the converse, inverse, and contrapositive.

“If you do not wash your hands, then you will get sick.”
The Converse: ____________________________________________

The Inverse: ______________________________________________

The Contrapositive: _________________________________________

Part VI: Create a truth table for of the statements and determine which statements are logically equivalent. P → Q, Q → P, ~ P → ~ Q, ~ Q → ~ P
