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1BasicPobability
Set
cardinality 1st

of distinct elements

Cartesian Product Axis a b REA n beB

Product rile mon and

Sum nee m t n or

Pigeonhole makes guarantees

Probability
measures likelihood of events

experiment procedure to repeatable well defined

set of outcomes

Samplespace set of all possible outcomes
of an experiment S seSy sn

eventspy subset of sample space
ESS

Die 6 sides
1,2 34,5 6
roll 2 die lexpenneD



St 1,213,45.63 Probabilityof event E

151 6 P.CAT jE 6

IE
Pr 6 F I

2,963 pr even IF I
E 3

Rolling two dice
die 1 5 112,345,63 161

die 2 52 912,345,63 1681

Cartesian product covered pairs
1,1 1,2 6,3 6,673

15 521 36

sample spa

tray



Craps in Old Vegas

First roll sum of 2 dice

win 7,11
lose 2 3 12

Pr win Please

1st d

E A D 1123,12D 16,6E 1,671610,134714,37
751 5,2 6.5715,673 El Y

1518 Prose

Pr win 936 39

Q why roll two dice
51 36

A 1 2,3 4,563

B 1,23,4 5,63
Gb toget Axis

1
engaging



In craps
gaming

Pr of all possibleoutcomes

win 49 Sms to 1

presitresatiitresnTy
Pr neither 119 My subtraction lamplement

619

213

Pigeonhole makes guarantees

Zoo of us
12 months year

at cost one month has
at least 17 of us

Probability iswhat's likely unlikely
Assume all birthday monthsequally likely

Pr born in Sept Y z
Pr sharebday with Grey 412

Pr born in not sept iz

10 of us in the room

Pr all to born in Sept product rt

Pica inSep and Mr B in Sep And Pr Jinsen

Pr zee 10 4,2412 42 412 Yz



PD 1.615C'll

d

1 Princeinsept I 2.4182
1 H 2,582

subtraction roles 1o

cased exactlyare
case2 exactlytwo

case10 exactlyto any



2ExpectedValied

mean in experiment is repeatable

run the experiment to times
unthappensmanaged

right guarantee about
the outcome

of one experiment

Rando.mn7fMaan not variable
X valve associated with outcane

of an experiment

Hnmerid 7 some value tied to outcomes

EEX what is avg X over to experiments

Rolling one die

X is R u associated with numberon die

Prix 3 Pr X is valve 3 after experiment

what is E x

hasprob Pres
EED EP.es Yfg ti

has a valve Xi



everything in sample
space

Lang's bet on Aces to win I

X Rv associated with
2 outcomes win lose

Everyoutcome has prob and valve
PrSi Xi

Pr win 60 Pr tox 40

Twin 30 Hose 30

E X 660 30 I C 40 3033

6

Flip a coin fair

outcomes H T

X RV associated with Hta
Pr H 5 Pr t 5

Xu O Xi I

E x C 5 o 5 i 5



Foreveryone flip a coin 3 times experiment

tails X

outcomes AHH HAT ATH THA

ÉX EN E.MS
Pr X g Y8 AHH

Prexy
3
8

TH't HTA HHT Sanitycheck

Pr 3 318 7TH THT HTT IYHII.it
Pr X 3 Y8 TTT

E x Yo o 38 I 318 2 t f
PIKA Ture

O 36 68 38

14 1.5



Shortcut EV formula
same experiment

linearity of expectation

E tails in 3 tosses E tails in toss It E tailsin toss2

EE tails in toss3

EY 5 t 5 t 5

3trips E tails intoss 1 6 5 1
5 5

indicators

EX 5761007
Be

tooflips


