Geometry, Supplemental - Counting Problems: Simple cases, Pascal's Triangle

Example: At an amusement park, you can get a combo meal which includes one main item

; (pizza or burger), one side (fries or chips) and a drink (diet coke or regular coke). How many
‘ different combo meals can you get?
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Two strategies for simple counting cases: [ &t ¢ / Fiigs F, Diet fﬁ«;f)

List all possibilities Use a tree diagram
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g Example: License plates in a small county consist of 1 letter followed by 3 numbers. How many
- different license plates can be made?

E :'Sor_neti"mes, difficult or imposéibie to list all possibilities or make a tree diagram.

i Use 'hoxes’ method:

e 'Combo meal example:
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License plate example:
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- Example: John, Cassie, Pat, and Ally line up next to each other. How many different ways can

they be lined up? D D f,.,j’& L__j — 7Y
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Pascal's Triangle: ( ! \ '
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" Geometry, Supplemental - Counting Problems: Combinations, Permutations

'‘Choosing' problems can be tricky. There are two different cases: order matters and order
doesn’t matter. Examples:

~Bob Jane Jil
—Jane Bob  Jil
- -Jane Jill Bob
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On a sports team with 10 players, On a sports team with 10 players,

you need to choose a team captain, you need to choose 3 players to make

a co-captain and an equipment manager. a 'leadership team' that work together to

Each person has a different job. - share all jobs to lead the team.

Order matters -J 'Permutatlon .Order does not matter — 'Combination’
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i You can use 'boxes' to solve, but for Combinations (order doesn't matter) you must also
SN divide by boxes for how many ways those you choose can be rearranged

Or.. you can use the Permutatlon and Combination formulas

n! = 'n factorial'
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you need to choose a team captain, you need to choose 3 players to make
a co-captain and an equipment manager. a 'leadership team' that work together to
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o Permutations, you can just (usually) just use the 'boxes' method. For Combinations, you can
find ,C, using Pascal's triangle (count rows and columns starting with zero, not one):
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o ) xample (Order does matter): Of 20 people in a class, how many ways can you
/\ picka President, Vice-Presidentg and a Secretary?

Sl e et
© o Using f0rmula:,‘ oo so § <+ Using boxes:
S al P | mﬁf%
S5 (n-r)) (o-ipl” ## 22w 9w g :-/éi?‘?’?J

LT | T o l/)’;ﬁgy" VP  see

:2@\.{%45’

-
Combinationsiexample: (order does not matter): A pizza shop offers 5 different toppings. How

ifferent 3-item pizzas can be made?
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Using fbi'fhb!a:f ' Using Pascal's triangle:w Using boxes:
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