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Logic and Proofs – Unit 4
Conditional Statements – Day 1
Conditional Statement: 
[bookmark: _GoBack]Short hand for an if-then statement
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Example 1. Identify the hypothesis and conclusion of the following statement.

A. If a polygon has 6 sides, then it is a hexagon.


B. Tamika will advance to the next level of play if she completes the maze in her computer game.


Example 2. Identify the hypothesis and conclusion of the following statement. Then write the statement in the if-then form
A. A mammal is a warm-blooded animal.


B. A five-sided polygon is a pentagon.


Truth Values
The hypothesis and conclusion of a conditional statement can have a truth value of true or false, as can the conditional statement itself. Consider the following example. 

[image: ]If Tom finishes his homework, then he will clean his room. 
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Example 3. Determine the truth value of the conditional statement. If false, give a counterexample.
[image: ]A. If you divide an integer by another integer, the result is also an integer.



B. If last month was February, then this month is March. 



C. When a rectangle has five sides, it is a parallelogram.
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Example 4. Write the converse, inverse and contrapositive of the following. 
Two angles that have the same measurement are congruent.  
CONVERSE: 

INVERSE: 

CONTRAPOSITIVE: 
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WatchOut!

Analyzing Conditionals
When analyzing a conditional,
do not try to determine
whether the argument makes
sense. Instead, analyze the
form of the argument to
determine whether the
conclusion follows logically
from the hypothesis.
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Words Symbols Examples
A conditional statement is a statement that N If mzZAis 35, then ZAis
can be written in the form if p, then q. p=aq an acute angle.
The converse is formed by exchanging the R If ZAis an acute angle,
hypothesis and conclusion of the conditional. a-=p then mZAis 35.
The inverse is formed by negating both the R If mZAis not 35, then ZA
hypothesis and conclusion of the conditional. ~P=-q is not an acute angle.
The contrapositive is formed by negating .
both the hypothesis and the conclusion of the ~q—= ~p If ZAis notan acute angle,

converse of the conditional.

then mZAis not 35.
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Words Symbols Model
-
An f-then statement is of the form reat p hen g
ifp, then q. or p implies q
The hypothesis of a conditional
statement is the phrase immediately p
following the word if.
The conclusion of a conditional poq
statement is the phrase immediately q

following the word then.
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Hypoth Conclusion Conditional
Tom finishes his |  Tom cleans 1t Tom finishes his homework,
homework. his room. then he will clean his room.
1t Tom does finish his homework and he
T T does clean his room, then the conditional
is true.
1t Tom does not clean his room after he
N e does finish his homework, then he has
not fulflled his promise and the
conditional is false.
F T The conditional only indicates what will
happen if Tom does finish his homework.
F F He could clean his room or not clean his

room if he does not finish his homework.
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Conditional Statements

Notice too that when a

P Lind hypothesis is false, the
T T T conditionl wil always
Notice that a conditional T F F be considered true,
is false only when its A regardless of whether
hypothesis is true and F T T 4% the conclusion is true
its conclusion is faise. F F T #] |orfaise.





