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Example 1.17. We pick a real number uniformly at random from the closed unit
interval [0, 1]. Let X denote the number chosen. “Uniformly at random” means

that X is equally likely to lie anywhere in [0, 1]. Obviously = [0, 1]. What is the

probability that X lies in a smaller interval [a, b] C [0, 1]? Since all locations for

W’?&(‘QM? 1is in [a, b] should equal the proportion of [0, 1] covered by [a, b]:

X are equally likely, it appears reasonable to stipulate that the probability that X
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QQC ]\: \—/—?m the interval [a,b]} =b—a forO0O<a<b< 1.8 (1.11)
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Example 1.18. Consider a dartboard in the shape of a disk with a radius of 9 inches.

The bullseye is a disk of diameter % inch in the middle of the board. What is the
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probability that a dart randomly thrown on the board hits the bullseye?
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Example 1.19. An urn contains 30 red, 20 green and 10 yellow balls. Draw two
without replacement. What is the probability that the sample contains exactly one

red or exactly one yellow? To clarify the question, it means the probability that

the sample contains exactly one red, or exactly one yellow, or both (inclusive or).

This interpretation of or is consistent with unions of events.
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Example 1.20. Peter and Mary take turns rolling a fair die. If Peter rolls 1 or 2 he
wins and the game stops. If Mary rolls 3, 4, 5, or 6, she wins and the game stops.

They keep rolling in turn until one of them wins. Suppose Peter rolls first.

(a) What is the probability that Peter wins and rolls at most 4 times?
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(b) What is the probability that Mary wins? \2 = § 5 ] 4 ) / d 3
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Example 1.21. Roll a fair die 4 times. What is the probablhty that some number

appears more than once? #Esss
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TOEA 2 . PRoBABILITY IS MONOTONIC.
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Fact 1.23. (Inclusion-exclusion formulas for two and three events)
N QL IP(AU B) = P(A) + P(B) — P(AN B). (1.16)
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4G SO —P(BNC)+P(ANBNOQ). (1.17)
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Example 1.24. (Example 1.19 revisited) An urn contains 30 red, 20 green and

10 yellow balls. Draw two without replacement. What is the probability that the

sample contains exactly one red or exactly one yellow?
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b Example 1.25. In a town 15% of the population is blond, 25% of the population has

blue eyes and 2% of the population is blond with blue eyes. What is the probability

that a randomly chosen individual from the town is not blond and does not have

blue eyes? (We assume that each individual has the same probability to be chosen.)
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Fact 1.26. (General inclusion-excl

1on formula)
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Example 1.27. Suppose n people arrive for a show and leave their hats in the

cloakroom. Unfortunately, the cloakroom attendant mixes up the hats completely
so that each person leaves with a random hat. Let us assume that all n! assignments

of hats are equally likely. What is the probability that no one gets k##&er own hat?

How does this probability behave as n — oc? THeLR
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Fact 1.26. (General inclusion-excl ZSIOH formula) . (-2,

w |

PAjU---UA,) = Z\‘:"A! > \P(AilnAiz)

1<11<12<n
]
+ ) \_A“nA,2 Aj) .,,(“-3)
1<ij<iz<iz<n w! ]

- Z ]P(A,-l NAi, NAi, NAj)

1<iy<iy<iz <iy<w# e

+ooo + (—1)"+f5(7n...nAn)

_Z( 1)k+1 P(Anﬂ N Ag). 1.20)
//<11< <1k<n







T~ |

w | \é\.\(’v‘; '(f:b

o “s
( ,#iftw 7 e \ £V <0 = 4  OF e —ELEMEMNT
\\ SOBSETS o0F Sl .~ /n3
\ =  /n\ _ " .
\ U,//Y\ V([/ — (\k) Jel (~=b)!

B S

;)( /\\:\/-/M‘ he ) “ﬂ(




£!

k +)

-1

N
7*
- .
ko

P(A U... UAL)

x‘ \
7 <~|)!<

—
9(:.:{

ki

P( E)

/ (-1

\

N

Ol




: ke
j‘"‘ ?(En) = zﬂ‘ ) (/” )
n—> 2" h— k=0 fe !
° 3 Z
- < (=N =9 X
— Ja\ ~ =0 k|
=D ; S~
— o




R
REMIMHPER ©  of f poues

S SR 3V




