Day 19 - Combinations continued after.notebook September 30, 2014

Combinations

Focus on...
Sometimes you must consider the order
« explaining the differences in which the elements of a set are arranged. In
between a permutatiﬂn and a other situations, the order is not important. For example,
combination when addressing an envelope, it is important to write the

six-character postal code in the correct order. In contrast,

* determining the number of addressing an envelope, affixing a stamp, and inserting the

ways to select r elements from

- contents can be completed in any order.
n different elements

. . In this section, you will learn about counting outcomes when
» solving problems using the number of order does not matter.
combinations of n different elements
taken rat a time

» solving an equation that involves
.C notation
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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"\f’h},'?ses

b) In how many ways can the positions be filled from this group?
at3=04 oc 4l = Yx3x2 =M '\nf«\w\'

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

a) Is the order in which the three students are selected still
important? Why or why not? m

b) How many comyppittees from the gro students are now
possible? a ¥ 'AI‘

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

» a selection of objects
without regard to order

+ all of the three-letter —
iorﬁhi:]aetions of PO, (= L+ ® ?Q'\ “" “\?Q (m&s
PQaS, gésﬁ anljioqpﬁs =3 o el m«\ﬁ\‘ws bu’\' 0‘\\
(arrangements such as
POR and RPQ are the c‘"\h\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 HCr, or (?) represents the number of combinations

of n items taken r at a time, where n = rand r = 0.

P ‘ Why must n= r= 07
nCr: 1 —3 n
r! : 11 - o
_G-o 7 vl
o r!
n!

(n — )'r!
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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 ' hr 3 my
_ 60 -Hv. cm \%
T 6
= 10
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Example 1 Q(c}e( 505 OOJV W'He(

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= \3 r-'-‘ L*

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

group of
#l
e Fln—#)
12
11C4= ——
#7124
, 12
T

12C4= 495



Example 2

Solution

1% Committee
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of e Oues rﬁ* m@ﬂe(

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?

2ud Committee

7l

n r

Fli(n—r)!
1o
Cy= — =
ST Ty
. 10
10Cs= ﬁ
1wCy =210

7l

Op= —
Fi(n—r)
. &l
= 369
. _ el
§Ca= ﬁ
§C3=20

memns muu \(}7)3

4

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

= 4200 wavs

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.

% Note'™ and " opeons mu\*.‘?\kﬁ

\ "

Qr

s add
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Questions from Homework
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Answers to Homework

1. How many four person committees ean be chosen from a graup of seven people?
e [

2. There are 10 players on the busketball team. How many ways can a slarling

lineup of five plavess be chosen’
£ ety thee hat at
A cticrs Y2 A zned
i
f,

1w representativies fram your

should wot be
7

B Flew mainy ted af one is the chosen o
refresent c, i one is the seeand = 1520
i )]

3

Y. Ot of o cluss of 20 studenis, § are selected to anter
How many selections are possibl
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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
et G = 216

2. lnthe card game *120s," each player is dealt a hand of five cards. How many

different hands can be given Lo the ﬁrs[ player?
=ale = 2503
. Ata customer service counter, the customers usually take a numbesed tckat
from a machine so that they are served in order. On one day, however, the
machine is broken. The clerk has eight cuslomers.

[

S B (#) In how many different ways can the sight customers be served? =_-P 2 = YO 10
[ TErs )
4 (b) In how many ways can the clerk serve the first four customers? o7y = EED

4. A car dealer’s |ot contains 34 mid-sized cars. A rental
the vehicles. How msn)- different possi
vehicles? ; Ly

-

ency purchases 12 of
r choosing the 12

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
chess clinie. [F twio boys .md two pirls are to attend, how mdn;,. d;rﬁsr-m
selections are possible? O % 1C it

T. A hackey team has two goalies, six defense, and nine forwards. 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
{b) In how many ways can ¥ou select the six players |I'cmc,l]y one goalie must
attend? 5, £ . Co = & ¢ 3R e s ) .

Explain why a combination lock would be more comectly referred to0 asa
“permutation” lack, oeder  mptters

9“
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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 B?

) Gy X €, oy Geell (465 Fom D)
=0 X\0 . 4G X 5%

=0

n o
O &
O
ped
(8))

Cosed. (565 FomD)

=L,C3X5C5
= b x\

< b

10
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Example 3 )
Simplifying Expressions and Solving Equations With Combinations

C
a) Express as factorials and simplify "—E,
n—1"3
b) Solve for n if 2(,C,) = . C..

o ol - &0 RN (D)
563 Te O Lw "6

ﬂ‘ __ (f\-\ & \
S, 3G\ % M g‘%\'\
n‘ « -4\ L _ @)
S8 %\ nﬁ‘ %&\%‘.

- “W n- "|.=@‘-
Aot =€

=N n—‘-\ Gn‘. = @+B"
G =ntl

5=n]

11
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Homework

Page 534 #1, 4, 5, 6, 8, 11, 14, 15, 16, 17, 20

12
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Answers to Homework

11.2 Combinations, pages 534 to 536

1.

a) Combination, because the order that you shake
hands is not important.

b) Permutation, because the order of digits is important.

¢) Combination, since the order that the cars are
purchased is not important.

d) Combination, because the order that players are
selected to ride in the van is not important.

. ;P, is a permutation representing the number of ways

of arranging 3 objects taken from a group of 5 objects.
., is a combination representing the number of ways
of choosing any 3 objects from a group of 5 objects.
P, =60 and .C,= 10.

.a) P, =360 b) .C,=35
0 .C,=10 d ,C =120

.a) 210 b) 5040

. a) AB, AC, AD, BC, BD, CD

b) AB,BA, AC, CA, AD, DA, BC, CB, BD, DB, CD, DC

¢) The number of permutations is 2! times the
number of combinations.

a) n=10 b) n=7 ¢

n=4 d n=5

. a) Case 1: one-digit numbers, Case 2: two-digit

numbers, Case 3: three-digit numbers

b) Cases of grouping the 4 members of the 5-member
team from either grade: Case 1: four grade 12s,
Case 2: three grade 12s and one grade 11,
Case 3: two grade 12s and two grade 11s,
Case 4: one grade 12 and three grade 11s,
Case 5: four grade 11s

. Left Side = |,C, Right Side = ,C,
__ 11 __ 1
(11 — 3)13! (11 — 8)'8!
11! 11!
~ 8lal REIE]

Left Side = Right Side

10.
11.
12.

13.

14.

15.

.a) C=1

b) :CD = 1; there is only one way to choose 5 objects
from a group of 5 objects and only one way to
choose 0 objects from a group of 5 objects.

a) 4 b) 10

a) 15 b) 22

Left Side

=6 .6

n! n!

S =1  @-on

n! n!
= (n—r+ 1)r—1)! + (mn— nir!
_[nfn— 0!l + [nl(n — r+ 1)!(r— 1)!]
- (mn—r+ 1) r—1)!(n — )
B nlln— lfr— 1! + nlln — r+ 1)(n — Jlr— 1!
N (n—r+ 1)r— 1)n— 1!
nlln—llr—1r+ (n—r+1J]
(n—r+1r— 1)n — )ir!

_ nln ot —1n + 1)
Cl-r+ e —Hin—7ir!

_ nlln+1)
T n—-r+ D
~ n+ 1)
T n—r+ 11
Right Side = C
_ (m4)
T (n+1-10ir
Left Side = Right Side
20 different burgers; this is a combination because
the order the ingredients is put on the burger is not
important.
a) 210
b) combination, because the order of toppings on a
pizza is not important
a) Method 1: Use a diagram.
Method 2: Use combinations.
;C, = 10, the same as the
number of combinations of
5 people shaking hands.

b) 10
¢) The number of triangles is
. 10! 10!
given by | C, = Ao 3@ - 70 The number
. o 10! 10!
of lines is given by | C, = Ao—212 — a2t

The number of triangles is determined by the
number of selections with choosing 3 points
from 10 non-collinear points, whereas the
number of lines is determined by the number
of selections with choosing 2 points from the
10 non-collinear points.

13
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Answers to Homework

16. Left Side = C.
T
" (n— Dl
Right Side = C_

i n!

(n—(n — r)n — )
n!
(n —n+)l{n— 1!
n!

T n—-0n
Left Side = Right Side
17. a) 125 970 b) 44 352 ¢ 1945
18. a) 2 598 960 b) 211 926 ¢) 388 700
19. a) 525 b) 576
20. a) 30 b) 116 280

20!20!
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