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1.3 Problem-Solving Strategies
Section Objectives:

· You shall be capable of using Polya’s problem-solving strategies to solve mathematical problems. (EXAMPLES 1-6) [Most Homework Problems]

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

Definitions and Terminology

· sequence (pg. 14) DEFINITION – An ordered list of numbers is called a sequence.
· terms of the sequence (pg. 14) DEFINITION – The numbers in the sequence that are separated by commas are called the terms of the sequence.
· difference table (pg. 15) DEFINITION – A difference table shows the differences between successive terms of the sequence.
· first, second, and third differences of the sequence (pg. 15) DEFINITION – The differences between successive terms in the given sequence is also called the first differences of the sequence.  The difference between successive terms in the first differences is called the second differences of the sequence, and the difference between successive terms in the second differences is called the third differences of the sequence.
· nth term of a sequence (pg. 15) DEFINITION – The nth term of a sequence, denoted by an, is the nth number in the given sequence.
· nth term formula of a sequence (pg. 17) DEFINITION – The nth term formula of a sequence is a formula involving the variable n, where an = formula of the variable n.
· Fibonacci sequence (pg. 19) DEFINITION – The Fibonacci sequence is a sequence that is generated by the following recursive definition: F1 = 1, F2 = 1, and Fn = Fn(1 ( Fn(2. for n ( 3.
Mathematical Notation or Symbols

	Symbol
	Section
	Meaning

	none
	
	


Polya’s Problem-Solving Strategy 
	Polya’s Four-Step Problem-Solving Strategy
1. Understand the problem.

2. Devise a plan.
3. Carry out the plan.

4. Review the solution.


Understand the Problem – You must have a clear understanding of the problem before you start trying to solve the problem.  To help understand the problem, consider the following questions.
· Can you restate the problem in your own words?

· Can you determine what is known about these types of problems?

· Is there missing information that, if known, would allow you to solve the problem?

· Is there extraneous information that is not needed to solve the problem?

· Make a list of the known information.

· What is the goal?  What are you trying to find?

Devise a Plan – There are a variety of techniques to approach a given problem.  To solve most mathematical problems, two or more of the procedures below will be helpful in Here are some frequently used procedures.

· Make a list of the known information. (Also helpful to understand the problem)

· Make a list of the information that is needed.

· Draw a diagram.

· Make an organized list that shows all of the possibilities.

· Try and relate the problem to another problem which you already know how to do.

· Try and determine what makes the problem hard to solve.  Change the assumptions to make them easier to deal with, like changing a variable to a number.  Try and solve the easier problem and then generalize.

· Make a table.

· Work backwards.

· Try and solve a similar but simpler problem.

· Look for a pattern.

· Write an equation.  If necessary, define what each variable represents.
· Perform an experiment.

· Guess at a solution and then check your result.

· Use indirect reasoning.

Carry out the Plan – Once you have a plan, you must carry it out for the specific information given in the problem (see understanding the problem).

· Work carefully and be organized.

· Keep an accurate and neat record of all your attempts.

· Realize that some of your initial plans will not work and that you may have to devise another plan or modify your existing plan.

Review the Solution – Once you have found a solution, check the solution.

· Ensure that the solution is consistent with the facts of the problem.

· Interpret the solution in the context of the problem.  Does the answer work?  Does the answer make sense?

· Ask yourself whether there are generalizations of the solution that could apply to other problems.

Also, Refer to my supplemental handout, called “How to Solve It.”  This handout gives additional details on Polya’s Four Step plan, as well as key indicators for when a particular strategy might be useful in solving a problem.

Trick Problems
No notes.
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