2.1 Inductive and Deductive Reasoning
Objectives: 

1. Understand the difference between inductive and deductive reasoning.

2. Give examples of correct and incorrect inductive reasoning.

3. Give examples of deductive reasoning.

Inductive reasoning: the process of drawing a general conclusion by observing a pattern in specific instances
Hypothesis/conjecture: the conclusion that is drawn

Example 1:  Identify a pattern in each list of numbers.  Use inductive reasoning to find the next number.

a) 3, 12, 21, 30, 39


+9


48
b) 3, 12, 48, 192, 768


*4


3072
c) 3, 4, 6, 9, 13, 18


add 1 each time
24

d) 3, 6, 18, 36, 108, 216

*2, *3, *2, *3

648
Example 2: Consider the following numbers, which are evenly divisible by nine.  Add the digits of each number.  Do you see a pattern?  Make a conjecture.

a) 72

7 + 2 = 9
b) 963

9 + 6 + 3 = 18
c) 10854
1 + 0 + 8 + 5 + 4 = 18
d) 7236261
7 + 2 + 3 + 6 + 2 + 6 + 1 = 27
Conjecture: The sum of the digits is divisible by nine.

Example 3: Use the following diagrams to hypothesize how many line segments would be needed to connect 10 points.  

	# points
	# line segments
	Increase in number of segments

	3
	3
	

	4
	6
	3

	5
	10
	4

	6
	15
	5

	7
	21
	6

	8
	28
	7

	9
	36
	8

	10
	45
	9


Deductive reasoning: we use accepted facts and general principles to arrive at specific conclusions

Example 4:  Consider the following procedure:

Select a number.  Multiply the number by 6.  Add 8 to the product.  Divide this sum by 2.  Subtract 4 from the quotient.

a) Repeat this procedure for 4 different numbers.  Write a conjecture that relates the result with the original number.

b) Use the variable n to represent the original number.  Then use deductive reasoning to prove your conjecture.  

a) 
	Select a number
	4
	7
	11
	100

	*6
	24
	42
	66
	600

	+8
	32
	50
	74
	608

	/4
	16
	26
	37
	304

	-4 
	12
	21
	33
	300


Conjecture: Answer is 3 times the original number. 

b) 
	Select a number
	n

	*6
	6n

	+8
	6n+8

	/4
	3n+4

	-4 
	3n


