
INDUCTIVE vs. DEDUCTIVE REASONING (2.2) 
 

CONDITIONAL STATEMENT     CONVERSE STATEMENT 

IF P THEN Q       IF Q THEN P   
- meaning P implies Q      - meaning Q implies P 
- P is the Hypothesis; Q is the Conclusion   - Q is the Hypothesis; P is the Conclusion 
 
INVERSE STATEMENT     CONTRAPOSITIVE STATEMENT 

IF NOT P THEN NOT Q    IF NOT Q THEN NOT P   
- meaning P implies Q      - meaning Q implies P 
- P is the Hypothesis; Q is the Conclusion   - Q is the Hypothesis; P is the Conclusion 
 
Conditional and Contrapositive Statements have the same “Truth Value” 
Converse and Inverse Statements have the same “Truth Value” 
 
BICONDITIONAL STATEMENT:  Statement with “IF AND ONLY IF” 
Two lines form 90 degree angles “IF AND ONLY IF” the form perpendicular lines 
 

DEFINITIONS:  Statements that have both a Conditional and a Converse that are both True.  
    Bi-conditional Statement (with “if and only if”) will be True 
 
STATEMENT:  Two lines that form 90 degree angles are perpendicular lines.  (A definition) 
CONDITIONAL: If two lines from 90 degree angles, then the lines are perpendicular.  (True) 
CONVERSE:       If lines are perpendicular, then they intersect to form 90 degree angles (True) 
BI-CONDITIONAL:  Two lines form 90 degree angles “IF AND ONLY IF” the form perpendicular lines. T 
_________________________________________________________________________ 
WARM UP 
Conditional:  If it is Tuesday, then I coach my daughter’s soccer team. True   Counterexample 
 
Converse:  ________________________________________________ True or False 
 
__________________________________________________________ 
 
Inverse:   ________________________________________________ True or False  
 
________________________________________________________ 
 
Contrapositive: _____________________________________________ True or False 
 
_________________________________________________________ 
 
Which If-Then statements are the most reliable to use?  ____________________   Why? 
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 Writing Related Conditional Statements

Let p be “you are a guitar player” and let q be “you are a musician.” Write each 
statement in words. Then decide whether it is true or false.

a. the conditional statement p → q

b. the converse q → p

c. the inverse ∼p → ∼q

d. the contrapositive ∼q → ∼p

SOLUTION

a. Conditional: If you are a guitar player, then you are a musician.
true; Guitar players are musicians.

b. Converse: If you are a musician, then you are a guitar player.
false; Not all musicians play the guitar.

c. Inverse: If you are not a guitar player, then you are not a musician.
false; Even if you do not play a guitar, you can still be a musician.

d. Contrapositive: If you are not a musician, then you are not a guitar player. 
true; A person who is not a musician cannot be a guitar player.
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In Exercises 3 and 4, write the negation of the statement.

 3. The shirt is green.  4. The shoes are not red.

 5. Repeat Example 3. Let p be “the stars are visible” and let q be “it is night.” 

Core Core ConceptConcept
Related Conditionals
Consider the conditional statement below.

Words  If p, then q. Symbols p → q

Converse  To write the converse of a conditional statement, exchange the 
hypothesis and the conclusion. 

Words  If q, then p.  Symbols q → p

Inverse  To write the inverse of a conditional statement, negate both the 
hypothesis and the conclusion.

Words  If not p, then not q. Symbols ∼p → ∼q

Contrapositive  To write the contrapositive of a conditional statement, fi rst 
write the converse. Then negate both the hypothesis and 
the conclusion. 

Words  If not q, then not p. Symbols ∼q → ∼p

A conditional statement and its contrapositive are either both true or both false. 
Similarly, the converse and inverse of a conditional statement are either both true 
or both false. In general, when two statements are both true or both false, they are 
called equivalent statements.

COMMON ERROR
Just because a conditional 
statement and its 
contrapositive are both 
true does not mean that 
its converse and inverse 
are both false. The 
converse and inverse could 
also both be true.
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INDUCTIVE REASONING:  OBSERVE PATTERNS AND MAKE A CONJECTURE  
 
1.  OBSERVE EXAMPLES   2. MAKE A CONJECTURE (A hypothesis) 

Other Definitions: 
 

a) Forming conclusions on the basis of observations. 
b) Forming conclusions based upon a pattern of evidence 
c) “If a pattern exists, then it will continue” 
d) Generalizing from specific data. 

 
OBSERVED EXAMPLES (Pattern)  CONCLUSION 
 
1. My math teacher is skinny.   All math teachers are skinny. 
My last math teacher was skinny 
 
 
 

2. 10,20,30,40,50                Next Terms: 60, 70, ____, _____, _______ 
 

        Conjecture:  __________________________ 
 
 
3. -5, -2, 1      Next Terms:  _____, _______,  _______ 
 
        Conjecture:  _____________________________ 
 
 
 
4. My daddy has curly hair      Everyone I am related to has ________________ 
My brother has curly hair 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



DEDUCTIVE REASONING:  Using logical reasoning to test a conjecture  
            Using logical reasoning to form a conclusion. 

 
1.  USE LOGICAL REASONING (or RULE)  2. FORM A CONCLUSION 
	
	
Definition: 
 
a) The process of drawing conclusions by using logical reasoning in an argument. 
b) Reasoning from given, known-to-be-true, facts to a logical conclusion. 
c) If A then B, if B then C, if C then D, so if A then D. 
d) Applying a generalized rule to arrive at a specific prediction. 

LOGICAL REASONING (OR RULE)  CONCLUSION 
 
1. A ball has force .    This ball can transfer energy 
Energy can be transferred in collisions.  If it gets into a collision. 
 
2. All even numbers are divisible by 2         28 is even, therefore ________________ 
 

3. An apple a day keeps the doctor away      Joe ate an apple every day, therefore  
 
                                       ______________________________ 
 

________________________________________________________________________ 
GROUP WORK:     INDUCTIVE OR DEDUCTIVE REASONING 
 
1. Jimmy got bitten by a dog.  Jimmy is now scared of all dogs. ___________________ 
 
2. 1, 4, 7, 9, 12.  The next term will be 15                     ____________________ 
 
My soda has a roach on it.  All sodas have roaches              ____________________ 
 
All speeders will be slapped.  Jimmy sped.  He will be slapped  ____________________ 
 
 
 
 
CW: Handout. 
 
 HW2.2; 1, 2, 3, 4, 7, 13, 15, 18, 19, 23, 24, 31, 32, 33, 37  
 
 
 
 
 



A REAL WORLD APPLICATION 
 
While standing on the side of the street, you see a man walk down the street, enter a building, and the exit 
with a bag in his hand.  You can see steam rising from the bag and can immediately smell fresh baked bread.  
A few minutes later, another man walks down the street, enters the same building and exits with a  bag in his 
hand.  Again, the steam and again the smell of fresh baked bread.   This same thing happens with 10 more 
men.  
 
USING INDUCTIVE REASONING:  Based on the observed pattern of men walking in and out… 
 
If I were to conclude that IF another man were to walk down the Street and enter the building, then he would 
exit with a bag and I would see the steam and smell fresh baked bread. 
 
 
 
USING DEDUCTIVE REASONING:  Based my understanding of what is a bakery…. 
 
If I were to conclude that the building is a bakery.  
	


