Section 3-2 Statements, Conditionals, and Biconditionals
Content Objective: Students write and analyze compound statements by using logic.

Vocabulary: statement, truth value, negation, compound statement, conjunction, disjunction, conditional statement, if-then statement, hypothesis, conclusion, converse, inverse, contrapositive, biconditional statement

Negation ( ~ )      Conjunction “And” ( ^) both statements true     Disjunction “Or” (v) at least one true statement
Conditional statement:  If p, then q (p--->q)
Converse statement: if q, then p (q----> p)
Inverse statement: if not p, then not q ( ~p ---->~q)
Contrapositive statement: if not q, then not p ( ~q ---> ~p)
Biconditional statement: p if and only if q (p --->q) ^ (q--->p)

	Example #1
[image: ]Use the statements to write each conjunction. Then find the truth values. Explain your reasoning. 
p: The figure is a pentagon. 
q: The figure has four congruent sides. 
r: The figure has four right angles.
a. p and r 
b. ∼p ∧ q
	
















	Example #2
Use the statements to write the disjunction p ∨ ∼r. Then find its truth value. Explain your reasoning.
p: ∠ABC and ∠CBD are complementary. 
[image: ]q: ∠ABC and ∠CBD are vertical angles. 
r:   ≅ 

	














	Example #3
Identify the hypothesis and conclusion of each conditional statement. 
a. If a polygon has six sides, then it is a hexagon.
b. Another performance will be scheduled if the first one is sold out. 
	











	[bookmark: _Hlk114605412]Example #4
Identify the hypothesis and conclusion for each conditional statement. Then write the statement in if-then form.
a. Four quarters can be exchanged for a $1 bill.
b. The sum of the measures of two supplementary angles is 180°. 

	









	Example #5
 NATURE The tang is a saltwater fish that inhabits shallow coral reefs in tropical areas. Tangs are a part of the Acanthuridae family along with surgeonfish and unicornfish. All members of the Acanthuridae family are saltwater fish. Write the converse, inverse, and contrapositive of the true conditional statement Tangs are fish that live in salt water. Determine whether each related conditional is true or false. If a statement is false, then find a counterexample.

	









	[bookmark: _Hlk114606215]Example #6
Write the conditional and converse for each statement, and determine their truth values. If false, find a counterexample. Write a biconditional statement if possible.
a. Rasha listens to music when she is in study hall.  
b. If two lines are parallel, then they have the same slope and different y-intercepts
	









	Example #7
Write the biconditional as a conditional and its converse. Then determine whether the biconditional is true or false. If it is false, give a counterexample.
Two angles are complements if and only if their measures have a sum of 90°. 
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