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Concepts addressed:  
Mathematics: Critical Thinking  
 
 
Deductive Reasoning:  
Deductive reasoning is the process of reaching a logical conclusion from given facts, hypotheses, or 
axioms.  
We use deductive reasoning to prove theorems in all branches of mathematics.  
 
Example 1:  

 
Hypothesis: If a person is an engineer, then the person is a college graduate. Robert is an 
engineer  
Conclusion: Robert is a college graduate.  
Hypothesis: If a person is an engineer, then the person is a college graduate. Robert is not a 
college graduate.  
Conclusion: Robert is not an engineer.  

 
Example 2:  

Hypothesis: If I lost my credit card, I will report it to the police I lost my credit card.  
Conclusion: I will report it to the police.  
 

Example 3:  
Give the hypotheses and conclusion in the following statement: A figure is a pentagon if it has five 
connected sides.  

Hypothesis: A figure has five connected sides.  
Conclusion: It is a pentagon.  

 
Inductive Reasoning:  
Inductive reasoning is a method of making generalizations based on observations and patterns.  
Examples of inductive reasoning:  

1. My teacher gave a quiz six Fridays in a row. I conclude that he will give a quiz every 
Friday  
2. I tossed a head ten times in row. I conclude that I will toss a head on the next attempt.  
3. The statement "n2 -n+41"  

 
Inductive reasoning may lead to a statement that may be true or false in general. Such a statement is 
called a conjecture. One has to find a counterexample to show that the conjecture is false in general.  
How do mathematicians use inductive and deductive reasoning to develop a new idea?  
They come up with a conjecture using various examples and patterns. Then they use deductive 
reasoning to prove it.  
For example, the statement" n2 - n + 41" is a prime number is true for n = 1 to n = 40.  
So the conjecture would be "n2 - n + 41" is a prime number for all positive integers n based on 
inductive reasoning. It is not true when n = 41.  
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Problem Analysis:  
Problem solving is central to the development of mathematics and its applications. The process of 
problem solving is a four-step process.  

1. Understanding the problem  
2. Devising a plan  
3. Carrying out the plan  
4. Checking your answer  

 
There may be more than one way to solve a problem.  
 
Example 1:  
A compass and a ruler both cost $5.50. The compass costs $0.70 more than the ruler.  
How much does the compass cost?  
 
Solution #1:  

Suppose the compass costs $x and the ruler costs $y.  
Then x + y = 5.50  and x - y = 0.70  
Solve x and y and verify the answer.  

 
Solution #2:  

Suppose the compass costs $x. Then the cost of the ruler is x - 0.70.  
Then x + x - 0.70 = 5.50. Solve for x.  

 
Example 2:  
Find the nth term of the arithmetic sequence 3, 7, 11, 15, 19, … 
 
Solution:  

Here the first term of the sequence a1 = 3 and the common difference is d = 4.  
One has to add 4 19 times to get the 20th term and so a20 = a1 + 19d = 3 + 19(4)= 79  
The nth term an =a1 +(n-l)d =3+(n-l)4=4n-l  
Check the answer by taking n = 1 and n = 2.  


