
3.4 The Multiplication Principle

In this section and the next two sections we’ll look at how many ways there are to perform
a certain activity. This will prepare us for the concept of probability in Chapter 4.

Fact: The Multiplication Principle
When performing a sequence of tasks, the number of possibilities is multiplied.

Example: There are six different routes from City A to City B, and two different routes
from City B to City C. How many possible routes are there from City A to City C?

Example: How many possible outcomes are there if we toss a coin four times?
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Example: How many six-digit palindromes are there?

Example: Count the number of five-digit passcodes using digits 0 to 9 if adjacent digits
can’t be the same.
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Example: How many ten-digit phone numbers have area codes 250, 778 or 236 such that
the last seven digits aren’t 000-0000?

Example: How many ways are there to arrange seven books on a shelf from left to right?
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Example: Ten people interview for a job.

a) How many ways are there to choose the best and second-best candidate?

b) How many ways are there to rank all ten people from 1st to 10th?

Example: How many three-letter “words” (including nonsense words) can be formed from
A, B, C if:

a) repetition is allowed

b) repetition is not allowed
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