141 Class Notes 2/28/2011

6.3 - The Multiplication Principle

Suppose a task T, can be done N; ways and a task T, can be done N, ways
and so on until task T, can be done N, ways. Then the number of ways of

performing the tasks
T,. Ts. ... T, 1s given by the product

Ny * Ny . %N,

So 1f we have three kinds of yogurt with two sizes and five toppings the
number of ways a yogurt can be chosen 1s

s

(c) Janice L. Epstein



141 Class Notes 2/28/2011

Example J\al"'
Older Texas plates have 3 letters followed by two nmessess and a letter.
How many different plates are possible?

Answer

Draw a blank for each choice, &0 ¢ A b > [0 J0 b
L L ++ # L

How many ways if o repeats are allowed? 13y @171, 600

dp- A5 34 16 - 9 - &3 = 243,399,000

L L L # # L

(c) Janice L. Epstein
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6.4 - Permutations and Combinations
[[8)

You want to arrange 10 students in a row o?éairs. D'
0:9:8 1 65 43 & 1= 15
—_— =% (pﬂg) Wd

FACTORIALS: n!:nx(n—1)><(n—2)><...><3><2><1 and 0!=1

Example
We have 10 students again, but only 4 chairs. How many ways can we
seat the 10 students 1f we want to seat 4 of them 1n the chairs?

o-q.3:T =304

(c) Janice L. Epstein
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PERMUTATIONS. Ifwe have a set of n elements and we want to take r
of them 1n an arrangement. we say the number of permutations of » things
taken r at a time 1s P(n. r).

In our second example we hamdents tak@t a tumne, si)

izl 100 ]
10-9 ? l', @S S ) G'. (DT),

10 w8 4
|
In general \ P(n,r) = - i your calculator 1t
(n—r)!

Example
How many ways can gold, silver and bronze medals be awarded in a race
of 12 people?

G 8 g
P(1a)%) = anfr 3

(c) Janice L. Epstein
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What 1f the » objects contain some that are identical?

Count only the DISTINGUISHABLE permutations (the ones that look
ditterent).

If there are », 1tems of type 1 and », items of type 2 and ... n, 1tems of
type 7, then the number of distinguishable permutations of the n=n;, + n,
+...+ n, 1tems 18

n' _
‘\[ “),! JOYS nr-

Example
We have 4 red marbles, 3 green marbles and one blue marble. How many
distinguishable permutations of the 8 marbles are there?

(c) Janice L. Epstein
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How many ways can we choose a group of 4 students the 10 students?
How many ways we can arrange them? 10+ q- g q
How many ways can the group be re-arranged? 4 e 3 9 e ]

So the number of ways a group of 4 can be chosen 1s

0% o 10:4RY - 65E3a]
4330 =H0= 2550 Ceasar A

:C(fo)ljf): 0 G 4

This 1s the number of combinations of 10 items taken 4 at a tune.

C _ n!
(n.r)= (n—m)'r!

(c) Janice L. Epstein
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Example

Suppose a group of 7 workers decides to send a delegation of 2 to thewr
SUpPervisor.

How many delegations are possible?

16 - g1= C(1,3) = InCrad
B

I there are two women and 5 men 1n the group of workers. how many
delegations will mclude at least one woman?

|Ward I o ) and O N

=1l
Cjﬁ g@) + c(a)d) ccs,o) 5+ ] = |
WM w oM

(c) Janice L. Epstein 7
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R, B, 85 By bs

Example
A bag contains 5 blue, 1 green and 3 orange jelly beans. You choose 3 at
random. How manyl samples fu‘e possible i which

a) the jelly beans are all hlye?
c(‘S,%) ° Q‘“ﬂ%?: BrCrd = 10

—_—

38 08"
b) the jelly beans are all green? InCr 3

O
c) the jelly beans are all orange? ‘ = %—%1&2 ’ ‘%‘(‘gllg)

d) there are 2 blue and 1 green?

e5® L ety) - eB = ot 1= 10
ag 1g 0¥

e) there are 2 blue and 1 orange? B
CL_@.&’M , o) = 10 2+-1=30

28 | & 0G & y
f) How many ways to choose 3 jelly beans? (\)6

C(98)= qnGr3=84—> 28 |4

g) How many ways to choose nablue?

08 2R

h) How many ways to choose at least one blue?

Bad B¢ + 2Bud!B* + 3Band 08
Clsi) - € + ol - ol + CED oD

lBa@ 2B \& _
8. 0o 4+ - H ¥ o - =%

(c) Janice L. Epstein
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arograd ey 234 312
A social security number has 9 digits. How many are possible with no

restrictions?

0- 10" fo- - 10" 010 10 D= /p

How many are possible if the first three digits are not zero?

-49-9 .10 w0 (01010 =T29,000,00D

(c) Janice L. Epstein
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How many ways can 6 of 54 numbers be chosen if order doesn't matter?

£ (546) = 35367165

How many ways to choose no winning numbers?

(00) . c(igb) = 13 ¥BEIA
0 Win © L‘“"ﬁ
How many ways to choose at least 3 winning numbers?

Zand 3L oF 4and QL or TWand | L or ol OL

® G)b)'_(_.f_(i&_o)
U3 (3 + clod C@D %%9) g%&—&% -

A Ao AL .
1o - 1916 ¥ 3+ V28 + b g 4+ 1

g 4+ w0 ¥ ¥ .

= 3319

(c) Janice L. Epstein 10
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10 Goed
A bag contains 12 oranges and 2 are rotten. Take a of 3.

How many ways to choose the sample of 3?

How many samples have 0 rotten oranges?

Clap) « clind) = 1-120= 122

0k 3G

How many samples have 1 rotten orange?

¢lan) e m = & 45339__
\&

How many samples have 2 rotten oranges?

CQ@. ’ CUD\D: \ e (D:,Qa.
AR 16

How many samples have 3 rotten oranges? O

(c) Janice L. Epstein 11
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Com@Ramon)
How many ways can a hang of 6 clubs be chosen from a standard deck?

e, &) o_C.B"l)(ﬁ = 170G
b 0 ("

From 10 names on a ballot, how many ways can 4 be elected to a

committee 1f each has a different responsibility?
YPANAANA ——

o .9 -8 -1 =%0%
p v T H (fp(xo,ti)>

A sales person has 6 prospects. How many ways can she arrange her
schedule to see all 6?
—_——

(o5e 4.2 2 1= b} =120
(0)

(c) Janice L. Epstein
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\%i—:_; (oy 201,020 %00

You have a group of 13 different books. Three are math books, four are
chemistry and si1x are histor dferent arrangements

e 1 R
503‘0‘ v %o a.\ ° 4.3,3.[ ° £%§-4 ‘

(c) Janice L. Epstein 13
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