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Equivalent Statements

Two statements are called equivalent if they have the same truth
values in the answer column of a truth table.

If two statements and are equivalent, we write .

Example: Consider the statements and .

We can construct a truth table for these statements:

T T
T F
F T
F F
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Equivalent Statements

From the de�nition of the conditional and negation, we can �ll in the

�

�

� and �

� columns.

T T T F
T F F F
F T T T
F F T T
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Equivalent Statements

From the de�nition of the disjunction, we can now �ll in the �

�

�

�

column.

T T T F T
T F F F F
F T T T T
F F T T T

Note that the and columns have the same truth values in
every row. This means they are equivalent statements:
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DeMorgan's Laws

Similiar to their set theory counterparts, the DeMorgan's laws for
symbolic logic are:
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For the �rst statement, the truth table is:

T T T F F F F
T F F T F T T
F T F T T F T
F F F T T T T
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DeMorgan's Laws

For the second statement,
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the truth table is:

T T T F F F F
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Negation of the Conditional

We saw that the following statements are equivalent:

�

�

�

�

�

�

�

�

So the negation of the contitional, �

�

�

�

�

�

is equivalent to

�

�

�

�

�

�

�

.

By DeMorgans's law, this is equivalent to . So we can write:
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De�nitions: Converse, Inverse, and Contrapositive

We de�ned the conditional statement �

�

�, read “if � then �”.

The statement

is called the converse of the conditional .

The statement

is called the inverse of the conditional .

The statement

is called the contrapositive of the conditional .
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De�nitions: Converse, Inverse, and Contrapositive

The truth tables for the conditional, inverse, converse, and
contrapositive is:

� � conditional contrapositive converse inverse

� � �

�

�

�

�

�

�

� �

�

�

�

�

�

�

�

T T T T T T
T F F F T T
F T T T F F
F F T T T T
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