Day 6

Sec24,25,2.6
Vocabulary
- open sentence - logically equivalent
- converse - contrapositive
- if and only if - De Morgan’s Laws

Definitions and Notation
e A sentence whose truth depends on the value of one or more variables is called an open

sentence. An open sentence is not a statement.
o The statement Q => P is called the converse of P = Q .
NOTE: A conditional statement and its converse express entirely different things!
e P < Qmeans (P=Q)AN(Q=>P). Itisread “P ifand only if Q.
List of alternative phrases, all of which mean “P < Q”
e PifandonlyifQ
e P isanecessary and sufficient condition for Q.
e For P is it necessary and sufficient that Q.
e IfP, then Q, and conversely.
e Two statements are logically equivalent if their truth values match up line-for-line in a truth
table. In symbols, we express this using the equals sign.
RULE: We are allowed to replace a statement with a logically equivalent statement
The contrapositive of P = Q is (~Q) = (~P).

Example 1: Truth table for P < Q

P<=Q
P1Q (P=Q)N(Q=P)
T|T

T|F

F|T

F |F

Example 2
Is P < Q logically equivalentto (P ANQ)V (~P N~ Q)?
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Two statements are logically equivalent if their truth values match up line-for-line in a truth

table. In symbols, we express this using the equals sign.
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Example 4: Which of the following is logically equivalentto P = Q7

1. Q = P (the converse) ]\}@
2.~Q = P

3.Q =~P

4. ~ (@ = ~ P (the contrapositive)
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