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Inductive and Deductive Reasoning
What is inductive reasoning?
What is deductive reasoning?
What is a conditional statement?

Hypothesis:



Conclusion: 

Forms of a conditional statement

If p, then q.

p implies q.

p only if q.

q if p. 
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**Many conditional statements are not in “if, then” (conditional) form, but can be put into conditional form with a little rearranging and by sometimes adding some words…
Example:  a baby sneezes when it gets pepper in its nose.    
If a baby gets pepper in its nose, then it sneezes.

True/False:  Conditional statements can be true or false.  If you say a statement is false, then you must provide a counterexample – an example that proves that the statement is false. 
Practice: 

1. Identify the hypothesis and conclusion of each conditional statement.

a. If two lines are perpendicular, then they intersect. 

b. If you study for 8 hours, then you study for one third of a day.
2. Write each conditional statement in if-then form 

a. Congruent angles have the same measure.

b. What goes up must come down. 

3. Tell whether you think each statement is true or false. If false, either give a counterexample or draw a diagram of a counterexample.  If true, draw a diagram and list, in terms of the diagram what is given and what is to be proved. Do not write a proof.
a. If a triangle has two congruent sides, then the angles opposite those sides are congruent.
b. Two triangles have equal perimeters only if they have congruent sides.
What is the converse of a statement?  


Ex: Conditional Statement: If a baby gets pepper in its nose, then it sneezes.

        Converse: 
What is the inverse of a statement?


Ex: Conditional Statement: If a baby gets pepper in its nose, then it sneezes.
                    Inverse: 
What is the contrapositive of a statement?

Ex: Conditional Statement: If a baby gets pepper in its nose, then it sneezes.
                    Contrapositive: 
What is a biconditional statement? 

Ex: Conditional Statement: If 2 lines don't intersect, then they are parallel.

       Biconditional: 
Try:    If x is even, then x+1 is odd.

a.) State its inverse.

b.) State its converse.

c.) State its contrapositive.

d.) Is each statement above true or false?

e.) Can the biconditional be written? If so, write it. 

What is a Venn Diagrams (Euler Diagram): Sometimes Venn Diagrams can help you to determine if a conditional, its converse, etc is True or False.
diagram for p



diagram for p ( q
What is logically equivalent?

Try:   If a figure is a triangle, then it is a polygon.
a) State the inverse and state whether it is true or false.
b) State the converse and state whether it is true or false.
c) State the contrapositive and state whether it is true or false.

d) Is the inverse logically equivalent to its original statement?
e) Which one do you think is going to be logically equivalent to the original statement?
Knowledge of these relationships helps us determine if we may draw a valid conclusion. 

Suppose we accept this statement as true: If a person is an Olympic competitor, then that person is an athlete.

	Express in symbols
	Statements
	Venn Diagram as Illustration

	1. Given: If p, then q.

                  p

      Conclude: q


	All Olympic competitors are athletes.
Ozzie is an Olympian.

Ozzie is an athlete.
	

	2. Given: If p, then q.

                  not q

      Conclude: not p


	All Olympic competitors are athletes.

Ned is not an athlete.

Ned is not an Olympic competitor.
	

	3. Given: If p, then q.

                  q

      No conclusion follows.


	All Olympic competitors are athletes.

Ann is an athlete.

Ann might be an Olympic competitor or she might not be.
	

	4. Given: If p, then q.

                  not p

      No conclusion follows.


	All Olympic competitors are athletes.

Nancy is not an Olympic competitor.

Ann might be an athlete or she might not be.
	


Try: 
1. Draw an Euler diagram for this statement. “If an animal is a whale, then it is a mammal.”

2. Assume this is true and examine the statements below. Can you conclude each of these statements from the above statement, or is no conclusion possible?

a. Moby is a whale.

b. Randy is not a whale.

c. Alex is a mammal.

d. Myrtle is not a mammal.

Chapter 2 – Logic
Deductive Reasoning Continued…

Law of Detachment: If 
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 is a true conditional and p is true, then q is true.

Example: 
Given:  “If a metal is liquid at room temperature, then it is mercury” (
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 ) is true.

Situation: You walk into a room and find a metal liquid at room temperature  (p) 
     You can conclude that it is mercury. (q)
Law of Syllogism: if 
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 and 
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 are true conditionals, then 
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 is true.

Example: 

Given:  “If a metal is liquid at room temperature, then it is mercury” (
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) 

and 
 

  “If a metal is mercury then its chemical symbol is Hg” (
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)

 are both true

Situation: You walk into a room and find a metal liquid at room temperature (p)


     You can conclude that it has the chemical symbol Hg (r)
Practice: 

Using the given statement,

a. Create a second statement and 

b. a valid conclusion that illustrates the correct use of the law of detachment

c. Write a statement and 

d. a conclusion that illustrates the correct use of the law of syllogism.

           Example



Given:  If you’re looking for a fun car to drive, then you need a Lexus.

a. I’m looking for a fun car to drive

b. I need a Lexus (law of detachment)

c. Someone who needs a Lexus must have a good driving record.

d. Conclusion:  If you are looking for a fun car to drive, then you must have a good driving record. 

Try 

Given:  If a person is a physician, then he/she has graduated from medical school

a. _________________________________________________________

b. _________________________________________________________

c. _________________________________________________________

d. _________________________________________________________
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