MATH 111




        Probability and Counting Project

PART A:  Counting

1. Find a situation where you choose a product in a number of steps or decisions and count how many possible choices you have.  (should be at least 3 steps)

Examples:  

· Coffee drink (size, type of drink, bean, type of milk, …)

· Ice cream sundae (flavors of 2-3 scoops, wet topping, dry topping, …)

· Computer (processor, hard drive size, amount of memory, …)

· Car (model, exterior color, interior color, engine model, …)

     a.  Count how many possible choices you have with no restrictions.


     b.  Make a decision on one or two of the steps and count how many choices 
          there are now.

· you have to have soymilk or you definitely want a latte

· you know the hard drive size or you know what processor you want

· you know you want a V6 engine or a red exterior

     c.  Eliminate a choice or two for some or all of the steps and count how many 
          choices there are now.

· you don’t want a small drink and you don’t want soymilk
· you don’t want a 30GB hard drive and you don’t want 512MB RAM

· you don’t want a red car and you don’t want a V4 engine

2.    Find a situation where a group is chosen from another group as in our 
       permutations and combinations examples.
       Examples:

· choosing albums to put on an MP3 player
· which teams in a league might make the playoffs

· choosing friends to put on a networking website/cell phone plan
       a.  Set up 2 scenarios:  one where the order of the group matters and one 
            where it doesn’t.  Explain in each case why the order matters or doesn’t.
       b.  Calculate the number of possibilities in both cases (order matters and 
            order doesn’t matter)

       c.  Set up one scenario where you are choosing the group in 2 steps and 
            calculate the number of possibilities.

· you want 4 albums that are hip-hop/r&b and 5 that are rock
· you want 3 friends and 4 relatives on your cell phone plan 

· 3 teams from one division and 4 from another will make the playoffs

PART B:  Probability
1.  Use your work from Part A, question #1 to calculate some probabilities.

     a.  Calculate theoretical probabilities for 3 different events.

         (ie, coffee example: probability of ordering a latte, small drink and soy milk


    computer:  probability of ordering a pc with 30gb hd, p4, and 1gb RAM)

     b.  Calculate the probability of 1 specific event occurring 3 times in a row.


(ie., coffee example: probability of 3 people in a row ordering a latte

                  car example:  probability of 3 people in a row buying a red car)

2.  Take a survey or make some observations to come up with some empirical 
     probabilities about either something you’re interested in, about your job or 
     something you have easy access to.
     Examples:  

· P(red car), P(white car), P(black car) by counting cars

· P(ordering a latte), P(ordering a cappuccino), P(ordering coffee) by observing orders at a coffee shop

· P(person is Democrat), P(person is Republican), P(person is Independent) by taking a survey

     a.  Calculate 3 related empirical probabilities as above.

     b.  Explain how you collected the data and how many data points you used.

     c.  Do you think this is a good estimate of the population?  Why or why not?

