4.1 Organized Counting
The Fundamental Counting Principle (The Product Rule) 
If a first action can be performed in m ways and a second action can be performed in n ways, then these two actions can be performed in mn ways.
Example 1: Martin lives in Kingston and is planning a trip to Vienna, Austria. He checks a web site offering inexpensive airfares and finds that if he travels through London, England, the fare is much lower. There are three flights available from Toronto to London and two flights available from London to Vienna. If Martin can take a bus, plane, or train from Kingston to Toronto, how many ways can he travel from Kingston to Vienna?

Example 2: Javon is looking at stereos in an electronics store. The store has five types of receivers, four types of CD players, and five types of speakers. How many different choices of stereo systems does this store offer?

Example 3: A school band often performs at benefits and other functions outside the school, so its members are looking into buying band uniforms. The band committee is considering four different white shirts, dress pants in grey, navy, or black, and black or grey vests with the school crest. How many different designs for the band uniform is the committee considering?

Example 4:  Leora, a triathlete, has four pairs of running shoes loose in her gym bag. In how many ways can she pull out two unmatched shoes one after the other?
The Rule of Sum
If one action can be performed in m ways and another action can be performed in n ways and the first and second action can’t be performed at the same time, then there are m + n ways in which either the first or the second action can be performed.

Example 5: Sailing ships used to send messages with signal flags flown from their masts. How many different signals are possible with a set of four distinct flags if a minimum of two flags is used for each signal?

Practice questions from textbook:
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