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Fundamental Counting Principle p. 80

Can be used to find the number of possibilities when
given several groups of choices.

1. Ata local restaurant, they are running a special where you
can purchase a lunch combo for $5. This combo includes a
soup, a salad, & drink. Here are all possible choices. How
many different combinations are available?
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2. You are buying a new vehicle & need to make the following
choices: body style (sedan, SUV, hatchback or truck), color (red,
silver, blue, black or white) & model (GL, SS, SL). How many
different combinations of cars could you buy?
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3. The format for a California license plate is 1 digit followed by 3
letters and then 3 digits. How many possible CA license plates are
there in this format?
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Note: If you have a situation where you can repeat objects then you
must use the Fundamental Counting Principle. You cannot use
combinations or permutations.
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Permutations

Permutations &
Combinations

A combination
is an

A permutationis
an arrangement

arrangement
of items in
which ORDER
DOES NOT
MATTER.

of items ina

particular order.
Notice,
ORDER
MATTERS!

Remember:
n —— total
r —— want
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Permutations (ORDER MATTERS)
Examples:
« 12" & 3" place in a 5K out of 100 runners

+ Reordering the letters in the word HARRISON

Phone number, zip code, or combination lock

Baseball batting order

President, VP, Secretary of out of the senior class

1. You have 8 songs in a playlist. Find the # of orders you can play all
8 songs without repeating them.
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The solution in this &ample involves the product of all the integers from
nto one (n is the startingyalue), oduct of all positive integers less
than or equal to a number i$ he product of counting numbers
beginning at n & counting backwareH6 1 is writtenn! & is called n
factorial.

More factorial examples:
ae =10

b. For the 8th grade field events there are five teams: Red, Orange, Blue, Green,
and Yellow. Each team chooses a runner for lanes one through 5. Find the
number of ways to arrange the runners.
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2. How many ways can the student council of 15 members choose a
president, a vice president, a secretary, and a treasurer?
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Permutation Notation: nl r

You can use your calculator to find permucaticor;P
{
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5. Ata school science fair, ribbons are given for first, second, third,
and fourth place. There are 20 exhibits in the fair. How many
different arrangements of fOL'J\r winning exhibits are possible?

n= A0 "P
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6. Bugs Bunny, King Tut, Mickey Mouse and Dafiy Duck are going to

the movies (they are best friends). How many different ways can
they sit in seats A, B, C, and D below?

432 1 orller gy =
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7. Coach is picking a captain and co-captain from 15 seniors. How
many possibilities does he have if they are all equally likely?

5?9_ — a0
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Combinations p. 82
Combinati (ORDER DOES NOT MATTER)
Examples:

« 3 science fair winners to move to the next round
* 4 types of fruit to make a fruit salad
* 5 players chosen from the team to start in the game

* 6 class representatives to be on student council

Example — 8 people pair up to do an assignment. How many
different pairs are there? Remember order isnot important.
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Combination Notation: g —7p° bC Som¢
You can use your calculator to find combinations: NP
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2. How many different ways are there to select two class
representatives from a class of 20 students?

QOC 3 = |90
3. From a class of 24, the teacher is randomly selecting 3 students to
help with a project. How many combinations are possible?

ay C o = 7,034

4. For your senior pictures, ycu cain choose 4 backgrounds from a list
of 10. How many combinations of backdrops are possible?

0Cqy = Q0

Clarification and Summary on
Combinations and Permutations

« "My fruit salad is a combination of apples, grapes and
bananas"”
We don't care what order the fruits are in, they could also be

"bananas, grapes and apples" or "grapes, apples and bananas”, its
the same fruit salad.

« "The combination to the safe is 472".

Now we do care about the order. "724" would not work, nor would
"247". It has to be exactly 4-7-2.

+ |fthe order doesn't matter, then it is a Combination.

» If the order does matter, then it is a Permutation.

A Permutation is an ordered Combination.
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