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Unit 1: Permutation 

Lesson 1: Organized counting 

 

Investigation: Please spend 15mins on this warm up activities. 

 

 

 

 

 

 

 

 

 

 

 



 

Course: MDM4U
                                                                                                                                                                              

Teacher: Ms. Ella
 

 pg.	2  

 

When you have to make a series of choices, you can either draw a tree diagram to count each one 
individually, or, more frequently, use fundamental (multiplicative) counting principle. 

Fundamental (Multiplicative) counting principle:  

If a task or process is made up of stages with separate choices, the total number of choices is 𝑚 ∗ 𝑛 ∗
𝑝 ∗ …., where m is the number of choices for the first stage, n is the number of choices for the second 
stage, p is the number of choices for the third stage, and so on.  

 

Example 1:  

Martin lives in Kingston and is planning a trip to Vienna, Austria. He checks a web site offering inexpensive 
airfares and find that if he travels through London, England, the fare is much lower. There are three flights 
available from Toronto to London and two flights 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?  

                     Use tree Diagram:                                                                         Use counting principle  

 

 

 

 

 

 

Example 2:  

Eddie 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?  
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Practice:  

1. How many ways can you arrange the letters in the word MICRO? 

2. How many ways can 8 different albums be arranged? 

3. (Indirect Method) Lisa 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? 

 

 

 

4. How many ways can the letters in the word PENCIL be arranged? 

5. If there are four different types of cookies, how many ways can you eat all of them? 

6. If three albums are placed in a multi-disc stereo, how many ways can the albums be played? 

 

 

Additive counting principle (rule of sum):  

If one mutually exclusive action can occur in m ways, a second in n ways, a third in p ways, and so on, 
then there is m + n + p + … ways in which one of these actions can occur.  

 

Example 4:  

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? 

 

 

 

 

 

Example 5:  

A standard dice is rolled either five or six times. How many different outcomes are possible? 
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Practice from Textbook: pg229 – 331: # 1 – 10, 12, 14 – 17, 19, 22, 23. 
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