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Fact C.5. Let A}, A,, ..., A, be finite sets.

#(A1 X Ay X -+ X Ap) = (#A1) - (#A2) -+ (#A,) = [ [ (#A4)).
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Fact C.5. Let A}, A,, ..., A, be finite sets.

# (A1 x Ay X - X Ap) = (#A)) - (#A7) - (#A,) = [ [ (#A)).
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Example C.6. In a certain country license plates have three letters followed by
three digits. How many different license plates can we construct if the country’s

alphabet contains 26 letters?

L L PpP

| = SFT 0f [ETIERS H oL = 26
D=SET O0F  DIGITS A0 = b

t
G iD\\l_-,q—é

/

PLFTEes = Lwlx] % DxDxf)

W
Aol = @se D@L GO YD) (#0)-(#D)
3

~>

> ,26 - X \05







[ w0 FAZR 9 IcE Q= 3l /ég
= ? ( C ) | = ¢ £ 7
:#_O_ = 26 N R 5
P(i,3) = 73
BLD‘E QQLL LS 2\
“9 ?( ¢ L ¢ §‘\/ R
m!ﬁ\\5 () &RED (12 j -3( /h ~ \
YLV - (Kjﬁ)
N\~ 7 (2,0) (3,5) 9
D= 3 sSoM of VIce -ROLL TS 2@7 oy ~ ) s
\&,2) (5,7
¢ (), (3,0, (6, L L)
PCH) = V1 53) ., (4.0 Sz P (b)) « P35+ (6,04 POT3) 404y
~ V) \ G A A A Y J \ a0 5—/
= {,6' + -;; = 34




E*-/.-

_—

22
EEPRLS M

p
( Ro LL =Q>
= |




Example 1.7. We flip a fair coin three times. Let us encode the outcomes of the flips

as O for heads and 1 for tails. Then each outcome of the experiment is a sequence
of length three where each entry is O or 1:

Q = {(0,0,0),(0,0,1),(0,1,0),...,(1,1,0),(1,1,1)}. (1.4)
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Fact 1.8. If the sample space 2 has finitely many elements and each outcome

is equally likely then for any event A C 2 we have

P(A) = ﬂ (1.5)
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Example 1.10. Suppose our urn contains 5 balls labeledﬁ, 2,3, 4, S}Sample iballs
with replacement and produce an ordered list of the numbers drawn. At each step

7 2 ordered

we have the same 5 choices. The sample space is

Q =1{1,2,3,4,5)° = {(s1,s2,53) : each s; € {1, 2,3, 4,5}}

and #Q = 5°. Since all outcomes are equally likely, we have for example

1

P{the sample is (2,1,5)} = P{the sample is (2,2,3)} = 573 = 125" A
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Fact C.9. Consider all k-tuples (a1, .. ., ax) that can be constructed from a set A
of size n (n > k) without repetition. So each a; € A and a; # a; if i # j. The

total number of these k-tuples is
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Example C.10. I have a 5-day vacation from Monday to Friday in Santa Barbara. I
have to specifically assign one day to exploring the town, one day to hiking the

In how many ways can I schedule these activities?
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mountains, and one day for the beach. I can take up at most one activi T :
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In particular, with k = n, each n-tuple is an ordering or a

the set A. So the total number of orderings of a set of n elements is n!

n-n—1---2-1.
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Example C.11. Consider a round table with 8 seats.

(a) In how many ways can we seat 8 guests around the table?
(b) In how many ways can we do this if we do not differentiate between seating
arrangements that are rotations of each other?
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Example 1.11. Consider again the urn with 5 balls labeledZI, 2, 3, 4, 5} Sample@

balls without replacement and produce an ordered list of the numbers drawn. Now
the sample space is

Q = {(s1, s2,53) : each s; € {1, 2, 3,4, 5} and s1, 52,53 are all distinct}.

The first ball can be chosen in 5 ways, the second ball in 4 ways, and the third

ball in 3 ways. So

1
P{th leis (2,1,5)} = = —.
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Example C.14. In a class there are 12 boys and 14 girls. How many different teams

of 7 pupils with 3 boys and 4 girls can be created? C# BoYS
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Example 1.12. Suppose our urn contains 5 balls labeled 1, 2, 3, 4, 5. Sample 3 balls
without replacement and produce an unordered set of 3 numbers as the outcome.

The sample space is

Q ={w : wis a 3-element subset of {1, 2, 3,4, 5}}.

2 x4

For example _—
/’ |12
12130 1

P(the sample is {1,2,5}) = = = —
(3) 5! 10

The outcome {2, 2,3} does not make sense as a set of three numbers because of
the repetition. =" A
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Example 1.13. Suppose we have a class of 24 children. We consider three different

scenarios that each involve choosing three children.

(a) Every day a random student is chosen to lead the class to lunch, without
regard to previous choices. What is the probability that Cassidy was chosen on

Monday and Wednesday, and Aaron on Tuesday?

SR ALSO ¢ B
(b) Three students are chosen randomly to be class president, vice president, and
treasurer. No student can hold more than one office. What is the probability —- . ~
that Mary is president, Cory is vice president, and Matt treasurer? _ ( % £ ~ T> \ {
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(c) A team of three children is chosen at random. What is the probability that the
team consists of Shane, Heather and Laura?
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Example 1.14. Our urn contains 10 marbles numbered 1 to 10. We sample 2 marbles O0RPER
without replacement. What is the probability thatoursamplécontainsstheiiarble z DoESsN'T
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