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Mr. C. Sdoutz

Unit 11: Combinatorics

Date:

11.1A Fundamental Counting Principle & Factorials

Ex. A restaurant special offers you a choice of steak or chicken for the main course; Pepsi, Coke
or Sprite to drink; and pie or cake for dessert. How many meal combinations are possible?

Construct a tree diagram:
sg\? :‘vzj‘“’u \C' I
£ \ / relee A

@,,\.- ol T P—
/ L / \ Pepr Cle_ Sprif<
| \ 5 ) N
9 c ¢ & P < S P
e A S S
Cslen

Each pathway illustrates one possible meal combination.

The total number is equal to the total number of end points on the bottom level.

Thus, there are [ combinations.

Note: maincourse - 2 choices P
. . X =
drink - 3 choices =
dessert - 2 choices

Fundamental Counting Principle

If one item can be selected m ways, a second item n ways, a third item p ways etc... then the

total number of possible combinations is givenby m xn x p x ...

Ex. How many different possibilities are there for a four character license plate consisting of 2

letters followed by 2 digits if:
a) there are no restrictions?
4 levels of choices to be made (one per character)
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b) there can be no repetitions?
4 levels of choices to be made (one per character)
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*note: 10 digits from 0 to 9
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Ex. How many 3 digit numbers can be made (without repetition) from the digits 0/ 3, 4, & 9
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*a number cannot begin with 0

222 =[8]

How many such numbers are greater than 350?
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'z + 2 = /6/
Factorial Notation:
n!:nx(n—l)x(n—Z)[x...xl _‘]
Bx.5l= S X322 =720
Can also use the factorial function on your calculator: math, prb, #4
*many scientific calculators have factorial on it as well, with easier access
Ex. 10! =
o ! 7-6-5-9- n-1)!
Ex. simplify: % = % Ex. simplify: n'l)' (
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Ex. solve: " — 92
(n-2)!

nn-DD _ (L

nr-nn -\L= 0
(n-2)+D) =0

Practice: pg. 524/ #1, 3, 4, 6, 12 - 15, 19, 20, 25, 26, C3
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