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Strategies and Principles
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Goals of this Course

 Your college education should prepare you 
not just for today, or even tomorrow, but for 
a long, productive life full of changes and 
problems to be solved.

 Improve you ability to THINK creatively and 
critically by analyzing and solving problems.
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Problem Solving1.1
• Use Polya’s method to solve 

problems. 

• State and apply fundamental 
problem-solving strategies.

• Apply basic mathematical 
principles to problem solving.

• Use the Three-Way Principle to 
learn mathematical ideas.
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George Polya’s Problem-Solving Method

Step 1: Understand the problem.
Step 2: Devise a plan.
Step 3: Carry out your plan.
Step 4: Check your answer.
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Example of a Problem

How many quarters – placed one on top of the 
other – would it take to reach the top of the 
Empire State Building in New York City?



Slide 6Copyright © 2018, 2014, 2010 Pearson Education Inc.  A L W A Y S  L E A R N I N G

Problem-Solving Strategies
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Problem-Solving Strategies
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Example: Visualizing a Condition in a 
Word Problem and Naming 
Four campers, Adliya, Benjamin, Christine, 
and Dari, have just arrived at the Seeds of
Peace Camp in Maine for an orientation 
session. Each will shake hands with all of 
the others. Draw a picture to illustrate this 
situation, and determine the number of 
handshakes.
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SOLUTION
We will use points labeled A, B, C, and D, 
respectively, to represent the people, and join these 
points with lines representing the handshakes, as 
shown. 
If we represent the handshake between A and B by 
AB, then we see that there are six handshakes—
namely, AB, AC, AD, BC, 
BD, and CD.

Example: Visualizing a Condition in a 
Word Problem (cont)
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Example 2: Combining the Naming Strategy 
and the Drawing Strategy
Assume that one group of students who are 
interested in physical fitness is taking Zumba 
classes and another is taking Pilates. Choose 
good names for these groups and represent 
this situation with a diagram.
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Example 2: Combining the Naming Strategy 
and the Drawing Strategy (cont)

Solution: In the figure, the region labeled Z 
represents the students taking Zumba and the 
region labeled P represents the students taking 
Pilates.
As you can see in the Figure,
the region marked r2 indicates
students who are taking 
Zumba but not Pilates.
Region r1 represents students
who are taking neither. 
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Problem-Solving Strategies
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Example: Systematically Listing Options

Nico is considering which optional features to 
include with his new smartphone. He has 
narrowed it down to three choices: quick-
charging battery, multiple windows, and a high-
resolution camera lens. Depending on price, 
he will decide how many of these options he 
can afford. In how many ways can he make 
his decision?
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Example: Systematically Listing Options (cont)

Solution: In Nico’s decision, we see that there 
are four cases. Choose none or one or two or 
all three of the options.
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Problem-Solving Strategies
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Example 3 

Find the last digit in the number 2100

(that is 2 to the 100th power!)

 Turn in as Assignment #1 for next class
 You may work as a team with another classmate.
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Problem-Solving Strategies
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Problem-Solving Strategies
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Some Mathematical Principles
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Some Mathematical Principles
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Some Mathematical Principles
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Some Mathematical Principles
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Some Mathematical Principles
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Some Mathematical Principles
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Outside of Class

 Study Example #8 (pg. 10)
 Do Exercises #65 - #68
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