
 

Lecture 2

Example 1

poker classical probability

P

Example 2

Buffon to compute pi

Geometric probability

mathbbDIE me oTal region
l

a

Geometri probability

fracnNapproxfrac2lpicdota
piapproxfrac2lNacdotn



Example 3 flu test
conditional probability

Bayes Theorem
Law of total probability
discrete r.v
continuous v.v

example 4.1 Toss a coin 3 times

Example 4 Random variable

8 outcomes

Number of heads is one example of
random variable

example 4.2 Waiting a bus

A bus arrives at the bus station

anytime between 12 00 to 12 10

bus waits for 5 mins

A person arrives at the bus station

anytime between 12 00 to 12 10

X the number of minutes the person waits

example 5 what score you need

normal distribution

Gamma distribution
distributionBeta
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mu88
sigmasqrt15

Nleftmusigma2right
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Example G statistics

data X1X2ldotsXn

Today Set Theory

Def set A set is a collection of
distinct objects The objects are its

elements

apple orange carexample

left01piefrac12right
mathbbN0123ldots

left01rightleftxinmathbbR0leqxleq1right

empty set a set with nothing in it
denoted by

varnothing
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Def subset A is a subset of B written
1 tsubsetB if forallxinA we have xinB

Def Equality We call AB if and only F
AsubsetB and BsubsetA

Def complement union intersection difference
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AcoverlineAleftxxnotinAright
AcupBxxinA or xinB
AcapBxxinA and xinB

4 ABxxinA and xnotinB
xxinA and xinBc

AcapBC
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De Morgan's Rule

leftAcupBrightcAccapBc
leftAcapBrightcA1cupBc

leftAcupBcupCrightaAccapBacapCc
leftAcupBcapCrightcAccapBccupCc

Def cardinality 1 A I denotes the number of
elements of A

leftArightinfty finite A containe finite number
of elements

mathbbNmathbbZ i 0countably infiniteleftArightinfty
uncountably infinite left01right mathbbR

unit square

Qleftfracmnmn_inmathbbZright11 leftmathbbZright1 01
0
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beginmatrixfrac01frac111frac21ldotsfrac022frac12frac22frac32ldotsfrac03frac13frac23frac36frac43ldotsendmatrix



mathbbZsubsetU RightarrowleftZrightleqleftQright

leftzrightleftarightcapmathbbZsupsetQ x

Claim every rational number can be
mapped into a unique integer number

Def Collection of sets

A0A1A2 A3

leftAirightIEIN A10A1A2

A2left22right

leftA2right
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