Combinations

Focus on...

= gxplaining the differences
between a permutation and a
combination

» determining the number of
ways to select r elements from
n different elements

= solving problems using the number of
combinations of n different elements
taken rata time

= solving an equation that involves
,C, notation

Sometimes you must consider the order

in which the elements of a set are arranged. In

other situations, the order is not important. For example,
when addressing an envelope, it is important to write the
six-character postal code in the correct order. In contrast,
addressing an envelope, affixing a stamp, and inserting the
contents can be completed in any order.

In this section, you will learn about counting outcomes when
order does not matter.



Investigate Making Selections When Order Is Not Important

" Problem solving, reasoning, and decision-making are highly prized

skills in today’s workforce. Here is your opportunity to demonstrate
those skills.

1. From a group of four students, three are to be elected to an executive
committee with a specific position. The positions are as follows:

1st position President
2nd position Vice President
3rd position Treasurer

a) Does the order in which the students are elected matter? \u"\?h}ﬂges

b) In how many ways can the positions be filled from this group?

43234 or Yl = 4x3XD =34 qecechions

2. Now suppose that the three students are to be selected to serve on a
committee,

a) Is the order in which the thremdents are selected still

important? Why or why not?

b) How many comyppittees from the gro students are now
possible? H& ‘ ﬂl\

¢) How does yDu.t a.nswer in part b) relate to the answer in step 1b)?



combination

» a selection of objects
without regard to order

+ all of the three-letter —
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POR and RPQ are the c"ﬁh\r‘\"m

same combination)

Determining the Number of Possible Combinations

When counting with Permutations, the order the objects are chosen is important. When the order of
choosing does not have to be considered, werefer to Combinations. A combination is a subser of the
number of permutations and as such, the number of combinations for a particular situation is alwavs
less than the number of permutations.

The expression for evaluating combinations is as follows:

The notation C, or (?), represents the number of combinations

of n items taken r at a time, where n = rand r = 0.
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A combination is a selection of a group of objects, taken from a larger
group, for which the kinds of objects selected is important, but not the
order in which they are selected.

There are several ways to find the number of possible combinations.
One is to use reasoning. Use the fundamental counting principle and
divide by the number of ways that the objects can be arranged among
themselves. For example, calculate the number of combinations of three
digits made from the digits 1, 2, 3, 4, and 5 without repetitions:

Number of choices Number of choices Number of choices
for the first digit for the second digit for the third digit
5 4 3

= —3 .
There are 5 x 4 x 3 or 60 ways to arrange 3 items from 5. However,
3 digits can be arranged in 3! ways among themselves, and in a
combination these are considered to be the same selection.

So,
number of permutations
number of combinations = P;I What does 3! represent?

- 60 | 0-\\U\m\v of
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Example 1 Q(&Q( 506 06* r(‘d{’—lﬁ(

A baseball team with 12 plavers is allowed to send four plavers to a weeleend batting clinic. In how manv
ways can the group be chosen? S-_—.

Solution N= \?} r: L"

Since orderis not important, the group is a combination. You are choosing a combination of from a
group of

il

rl(n—r)!
12
1nCy= ——
2(12-9)!
.12
T

12C4= 495



Example 2

Solution

1% Committee

of e Oues m* mo’:HeC

A committee of size 4 and a committee of size 3 are to be assigned from a group of 10 people. How manv
ways can this be donell no person is assigned to both committees?

20d Committee

7l

n r

#l(n—#)!
10
1wCiy= ——
2(10-4)!
.10
R
1wCy =210

7l

n r

#ln—)
al
5C5= -
le-3)
. _ el
EC.!.— ﬁ
gC3=20

mens mu\H’ \(}7)3

4

Committee of size 4 AND Committee of size 3
210 = 20

= 4200 wayvs

There are 4200 ways to form a committee of size 4 and a

committee of size 3 from a group of 10 people if no

person is assigned to both committees.
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Homework

Finish both sides of the worksheet



Answers to Homework

=

How many four person commistees ean be chosen from a group of seven people?
L, = ar
1y 53
There are 10 players on the basketk:l &
linewsp of five plavess be chosel
{

e

How many ways can a starting

re, you might as well oy theeom.
= only allowed 10 answer two of

e
four bonus gue i two questions could

lua

ent seelevtecd §

Itiz student council clection tin
1w representatives fram your o
should wot be o bard 1o Fijre o
itle 1 e selected in this process. Can you figure it

A class has 12 students. Thres of the stadents are chosen 1o otend 2 mathent

Sommpetilion.

2 How rrany different proups can be chosen 327 R0

b, Hew many differcnt groups can & ted if one is the chosen Tk
epresent L one i the first aly . and one s the seeand ¥y = 320
albzrnntive? . e

A tise ruck containg 23 tizes, all of the same size. A customer buys four. How
many different selections are possible?

= en g

Ot of o class of 20 sudents, 3 are e cont petition.

How many selections e possible?

205 = 1550

Seted 1o artend o Math leag




Answers to Homework

1. A hockey team has 17 players. Six ot the players are selecied, at random, to
attend & summer hockey school. In how many different ways can the players be
plectedis e = o276

2. lnthe card game *120s," each player is dealt a hand of five cards. How many
different hands can be given Lo the first player?

=l = 2592 Yeo

3, Ala customer service :numr.-r. th.e customers usually take a numbesed tickat
from a machine so that they are served in order. On one day, however, the
machine is broken. The clerk has eight cuslomers.
= 3 (a) In how many different ways can the eight customers be served? ;_-P 2 = Y0 %D
(gt St
# (b) In how many ways can the clerk serve the first four customers? = = |4 20
714

4. A car dealer’s |ot contains 34 mid-sized cars. A n.nul agency purchases 12 of
the vehicles. How msn:.- different possit = ar choosing the 12
vehicles? _ 5 ]

B 1a

L

. Loteries sometimes use “screatch and win” cards. These are cards in which a
number of prize boxes are hidden and cen he revealed by scratching away a
wiky cavering, Ifall of the revealed prize boxes mateh, you win a prize.
Suppose that one such card contains eight prize bowes and you ars to reveal any
four. In how many ways can you do this? _~ _ -~

=

- A chess elub has six boys and six girls, Four players are selected Lo attend a
chiess clinic. [If two boys and two girls are to attend, how many difTerent
selections are possible?

AR o S AN =i o0

- A hockey tam has two goalies, six defense, and nine orwards. From the team.
six people are chosen to attend a hockey schaal,

(a) In how many ways can you select six players from the team, regardless of
Playing position? (_R_ = \2216

() In how many ways can you select the six players ||'cx..|g,|1y one goalie must
aend?

gl KL LG, = &« >} [Seb G} .
8. Explain why a combination lock would be move correetly referred to 4
“periitation” lock, e 1 ers



Example 2
Combinations With Cases

Rianna is writing a geography exam. The instructions say that she must

answer a specified number of questions from each section. How many

different selections of questions are possible if

a) she must answer two of the four questions in part A and three of the
five questions in part B?

b) she must answer two of the four questions in part A and at least four
of the five questions in part BY

10



Homework

11
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