Section 7-3  Basic Counting Principles
Multiplication Principle
The multiplication principle applies when you are trying to determine the total number of possible outcomes for a string of successive operations.
1. Identify the number of operation.

2. For each operation, identify the number of outcomes.

3. The total number of combined outcomes is the product of the values from step 2.

4. If necessary, deal with duplicate outcomes.

Example 1: At a motocross park, there are 5 trails from point A to point B and 3 trails from point B to point C. In how many different ways can a person bike from point A to point C (assuming they stay on the established paths)?

5 * 3 = 15  (Independent decisions)
Example 2: A corporation has a board of directors consisting of 10 members. The board must select from among its members a chairperson, a vice chairperson, and a secretary. In how many ways can this be done?

10 * 9 * 8 = 720  (Dependent decisions)
Example 3: Given the starting 9 players in a National League baseball game, in how many ways can the batting order be set? What about the starting 10 players in an American League game?
9 * 8 * 7 * 6 * 5 * 4 * 3 * 2 * 1 = 362,880  (Dependent decisions)
Since the designated hitter bats for the pitcher in the American League, the number of possible lineups is still 362,880

Example 4: Many license plates in Kentucky consist of three digits followed by three letters. How many such license plates are possible?

10 * 10 * 10 * 26 * 26 * 26 = 17,576,000
