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1.1 Inductive and Deductive Reasoning
Section Objectives:

· You shall be capable of predicting the most probable number in a list of given numbers. (EXAMPLE 1) [Problems 1 – 10]

· You shall be capable of using inductive reasoning to determine whether the conclusion of a statement is true or false. [Problems 11 – 18]

· You shall be capable of determining whether one set is or is not a proper subset of another. [Problems 19]

· You shall be able to define and give examples for the following mathematical terminology: 

Definitions and Terminology

· inductive reasoning (pg. 4) DEFINITION – Inductive reasoning is the process of reaching a general conclusion by examining specific examples.  The type of reasoning that forms a conclusion based on the examination of specific examples to reach a general conclusion is called inductive reasoning.
· conjecture (pg. 4) DEFINITION – The conclusion formed by using inductive reasoning is often called a conjecture.

· deductive reasoning (pg. 8) DEFINITION – Deductive reasoning is the process of reaching a conclusion by applying general assumptions, procedures, or principles.
· counterexample (pg. 305) DEFINITION – If you can find one case for which a statement is not true, then you have found a counterexample to the statement, and the original statement is a false statement.

Mathematical Notation or Symbols

	Symbol
	Section
	Meaning

	(
	1.1
	Addition symbol

	(
	1.1
	Subtraction symbol

	(
	1.1
	Multiplication symbol

	(
	1.1
	Division symbol
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	1.1
	Division symbol

	=
	1.1
	Equals symbol

	|   |
	1.1
	Absolute value
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	7.1
	Square root symbol

	x2
	7.1
	“x squared,” or (x) ( (x)

	x3
	7.1
	“x cubed,” or (x) ( (x) ( (x)


Inductive Reasoning
To use inductive reasoning to solve a problem, LOOK FOR A PATTERN!  Try to use that pattern to predict what will happen next.
	Procedure to Use Inductive Reasoning to Predict a Number
1. Review each and every number in the list, paying particular attention to the order in which the numbers occur.
2. Look for a pattern on how to proceed from the first number to the second, the second to third, and so on.  In particular, check to see the following:
· If there is a common difference between all consecutive numbers in the list. That is, if the difference of (Second term ( First term) = (Third term ( Second term) = … = d.

· If there is a pattern to the set of differences between consecutive numbers in the list.  Is there any pattern in the set of differences?  If so, then continue the pattern to find the next number on the list.
· If there is a common ratio between all consecutive numbers in the list. That is, if the ratio of (Second term / First term) = (Third term / Second term) = … = r.

· Check to see if all the numbers in the list share a common theme, like they are all even or odd; perfect squares or perfect cubes, etc.  If fractions are involved, you may need to look at both the numerator and denominator from one term to the next to determine what the pattern is.

· Check to see if the third number is the sum of the First and Second term, the fourth number is the sum of the Second and Third term, and so on…  If this pattern holds true to obtain the last term given in the list of numbers, then apply the rule to the last two terms to obtain the next term.




Counterexamples
	Procedure to Find a Counterexample
1. Read the problem carefully twice.

2. Write down all of the given information or premises of the argument or statement.  This is the information that occurs after “if” and before “then.”  Also write down any constraints about the variables or numbers associated with the problem. What type of numbers are under consideration?  The integers?  The natural numbers?  All real numbers?

3. Write down conclusion of the argument or statement.  This is the information that occurs after “then.”  

4. Try and find at least one instance where all of the given information and constraints (if any) in step 2 are True but the conclusion in step 3 is False.  If you find such a situation, then you have found a counterexample.


Deductive Reasoning

To use deductive reasoning to solve a problem, use any given assumptions, along with general mathematics procedures, principles or theorems to reach a general conclusion.

Inductive Reasoning versus Deductive Reasoning

· Recall that inductive reasoning starts with specific instances of events, statements or facts and results in a general conclusion based upon the specific given data.

(Specific information given) ( (General Conclusion)

· Recall that deductive reasoning starts with general instances of events, statements or facts and results in a conclusion based upon the general information given in the problem.  The conclusion may either be general or specific in nature.
(General information given) ( (Conclusion)
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