Counting Outcomes and Permutations

Subject: Algebra – Math A

Benchmark: Tower of London

Standards: 3F

TOPIC: Counting Outcomes and Permutations

MAJOR IDEA: 

o The sum rule. If a first task can be done in m ways and a second task in n ways, and if these tasks cannot be done at the same time, then there are m+n ways to do either task.

o The product rule. Suppose that a procedure can be broken down into two tasks. If there are m ways to do the first task and n ways to do the second task after the first task has been done, then there are m*n ways to do procedure.

o A permutation of a set of n objects using r< = n of them, in which

(i) the n objects are distinct.

(ii) Once an object is used it cannot be repeated, and

(iii) Order is important.


Is given by the formula NPR = n!/(n-r)! or can be found be found using the calculator (by typing the value of n, pressing “MATH”, choosing “PRB” then “NPR”, and finally typing the value of r) .

SUGGESTED AIMS:

o How can you find the number of possible outcomes of independent events by applying the sum and multiplication rules?

o Can you find the number of possible arrangements of a set of objects (permutations) using the formula or calculator?

VISUAL EXAMPLES:

o Picture of tower of London

SUGGESTED ACTIVITIES:

o Imagine you will visit the Tower of London, England for two days. On the first day you plan to visit 13 smaller towers, which are on the inner wall.  How many different ways could you visit these towers?

o There are 13 possible places to go first, then 12 possible places to go second, 11 third, etc.  The total number of ways 13x12x11x…x2x1, or 13! (13 factorial). You can calculate this on your calculator, by typing 13, then pressing “MATH” and choosing “PRB” then “!” and finally pressing enter.

o If you decide to go to only 3 towers in one day, how many possible ways of four places can there be out of 13 total sites?

o Using the same idea, you should know that there are 13 possible places for the first site, 12 for the second, and 11 for the third. There are 13x12x11, or 13!/10! (1716).

o What do the 13 and the 10 in the above expression represent?

o Find this solution on your calculator, and try to find the number of permutations if there was a different total number of places or number of sites to be selected.

RESOURCES:

o Information about tower of London-http://www.toweroflondontour.com/intro.html
HOMEWORK:

o You visit a restaurant in tower of London and order a “special dinner” consisting of soup, salad, entrée, dessert, and beverage. The restaurant has 5 kinds of salad, 10 entrees, 5 desserts, and 4 beverages. How many different special dinners are possible?

o How many permutations of the seven letters A,B,C,D,E,F,G:

(i) are there?

(ii) have E in the first position?

(iii) do not have vowels on the ends?

(iv) have A immediately to the left of E?

(v) neither begin nor end with A?
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