O |0s2Permutations and Combinations

Independent and Dependent Events
VOCABULARY -

e Qutcome: The result of a single trial, experiment, or decision.

o The possible outcomes of a coin flip would be heads or tails.
o The possible outcomes of rolling a single die would be 1, 2,3,4,5,0r6.

o Sample Space: The set of all possible outcomes.
o The sample space for a coin flip is {/, T}.
o The sample space for two coin flips would be {HH, HT, TH, TT}

e Event: One or more possible outcomes of a trial.
o A coin flip coming up heads
o Rolling either a2 or a 6 on a die
o Choosing a face card from a deck of cards

—————

Two coin flips are independent because the outcome of the first coin flip does not affect the
outcome:of the second flip.

’ﬁ Independent Events: The outcome of one event(does not af¥ect the outcome of another event.
o

g

Gloes affed

. %epmdenr Events: The outcome of one event Dthe outcome of another event.
o Choosing a piece of candy from a jar and then choosing a second piece without replacing the
first are dependent events because taking the first piece affects what is available to be taken
‘next.

Examples: Decide whether the events are dependent or independent.
1. Choosing an ice cream flavor and then choosing a topping for the ice cream.

T Aadependent

2. Choosing one book on which to write an essay on and then a different book on which to give a

presentation.
Dependont

3. Awarding 1%, 2", and 3" prize to entries in an art contest.

Dependept

. Selecting a fiction book and a nonfiction book from the library.

In dependont
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Peentation and Combinations

o _Permutation: An avrangement ol a group of objects, where orde i
s 7 Nelecting a president, vice president, and seeretary/IocK cumbmallonfbamngo er

Permutation Formula (no repetition allowed)

obh = P(nr) where n is the number of things you choose from and

—
—

you choose r of'y

wim

* _Combination: An arrangement or selection of objects in which order is not importat.

[ “hoosing Pizza toppings/se leeting people to a committee

Combination Formuyla tition allowed)

; " n n! : i
L, =0 r) = ] | = Ivhere 1 is the number of things you choose
— rloirin=m!
from and you choose ol them .-

Examples: Determine whether each situation involve B niati L\.n t |
Aamples: Determine whether each situation involves a permutati a combipation.

L. In how many diflerent orders can a person read 5 separate magazines? . ; kS f}ﬁ'
ovder — Permatah o\

You have just purchased 15 new songs and want to add them to a playlist. You don’t want to remove
any ot the gongs that are alre; playlist and there is only room l’ur 5 more tracks. How
m.mﬁ' 1ys }m you add Sdifferent track3 to the playlist?

ovdeyr Pevmy tee=N

3. You have 7 new movies on Netflix that you are dying to watch. You only have time to watch 3 this
weekend, How many distinet ways can you watch the movies this weekend?

O dov~ Pevmutah o\

4. Honors English students are required to read 8 books from a list of 25. How rnan]n,r

could a student select?
no pgrides Comforatrore
5. You are Mr. Manager of'a frozen banana stand. You need 5 employees and have 20 qualified

applicants. How many ways can you staff the store?
ho  ordayr Lompinab -

6. Four members from a group of 18 on the board of directors at the Fa La La School of Arts will be
selected to go to a convention (all expenses paid) in Hawaii. How many different groups of 4 are

there?

1o
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O Examples: Evaluate each expression
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G' Examp]es‘: Detfarm‘ipe whether each situation involves a ;n'mmmr:’m@u combination. Then find the
number of possibilities. )

1. ngvc skiers are competing in the final round of the Olympic freestyle skiing acrial compelition, In

how many ways can 3 of the skiers finish first, second, and third to win the gold, silver, and bronze

Hiedals? 4 (2! (21 10.% 1zl * )0
@23 [ ={B2d]

2. A pizza shop offers twelve different t p How man} different thre L-luppuq.. pizzas can be

,( formed with the twelve mppingb’

P n, .H: ﬂ IO
@m\d“""w 1163 l(_n,-y)‘ praal ﬂ; -

3. Your English teacher has asked you to select 3 novels from a list of 10 to read as an independent
project. In how many ways can you choose which books to read?

0

\
lm 063_- lims)‘ 37\

/ 4. The school yearbook has an editor-in-chief mld an assistant editor-in-chief. The stafl of the yearbook
has 15 students. How many different ways can students be chosen for these 2 positions?

oV~ ‘ l
sl s 3 0
LTl g, =g = l}i. ,\z\ )
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bove
It ix important to note that when you use the permutation or combination formulas ad , -
repetition is not allowed. In other wordy, you éan’t have the same person win first and seco
uce.

Another Case to Consider
1 - = & by
Example: How many different ways can the letters HTAM be arranged to create four-letter words™

Solution: This is an example of a permutation because the order of the letters would produce a different
“word™ or outcome, So, we use the permutation formula;

4! 4! 4ede2el Z y !
||‘|1 1314.4] 24 H = —
' (4 -4)! 0 |

But, what it some of the letters repeated? For example, how many ways can the letters in CLASSE
rearranged to create 7 letter “words™? Since the letter S repeats 3 times, some of the permutations will be
the same so we will have to eliminate them. Here is how we do it. There are 7 letters to choose from and
we are choosing 7 of them, so we would have the following:

| ! )8 Jaige o e
P(7,7) = T z a = % = w = 5040 IIu!d on — this is not our answer yet. We have to

divide out our duplicate letters. As we mentioned earlier, the letter S repeats 3 times so we divide our

answer by 3!: \—\\
ﬂ
0y

K}

.F.xnmplc 7: How many ways can the letters in MISSISSIPPI be arranged to create 11-letter “words™?
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