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1 Probability 101

Sample space N set of all possible out zones
of a rand experiment

flip a coin W H T

roll a die W 1 6 3
Prob distribution p N Rt

wed Prov W 0

Ewer Pew 1

orEvent EEN
Pv IE PCW

E ME complementevent

die p w to w 1 6 uniform

E 1 3,53 Pr E pen paltpist
F 41,23

OF PRE PIF
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Conditional prob

A B events Pr A 0

PrCB A I
Baye's Law
A B events Pr A Pr B so

Pr BIA PrCA B Pr B
PRCA

Indenpence A B indep
f Pr BIA Pr B

Pr AAB PRCA Pr B

Random variables r v

X b S E
w assign real value.to an outcome

X x event E N XIWI 3
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2ndop F V X Y Rus

say Y are indep iff
for all possible x y
events x Y y
y prFny yf

indeed

PrlX x prlY y
Expertise AE weighted average

EX Egfr
linearity of exp LOE

Y FIX EEY
Ex You choose a card from deck

I pay you 4 98 w

your earning
w 3

N R
w w 0,53

ETA Prlex X
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EI same setup
play the game 100 rounds

Y total earning
ELY

1 1 100Set let Xi
earning inith round

Y it at too

E Xi

LOE
5 4 100 125
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2 Hash function Table analysis
a

4 1

n

SEV obj's we need to manage
Elion i JEW hci hg
h it hii In unit rand

Fix 1ˢᵗ back
Collisions in 1ˢᵗ bucket
HIES Xi 1 if hci 1

0 O W
Xi

1 1 i EEX
FIX EX PrCXi 1 1

Pr Xi 0 0

WE
IN

P CX 1

Σ Pr hii 1
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151 e n EEX
same for every bucket

b
B.it9 pETrandomerays
each of 365 days of years equally likely
How large needs to be

before there is at least 50 chance that

2 peoplehave same birthday
B 57 C 180

Ruffian
Wait Let N be size of a universe U

e g N 365

pick y Gg U indef unit random
Define

qq.my
In j sit Y Y

ʰ

ey
cnet.no 01

E Plug in N 365

Pr 6111 N É
suffices to pick 9723
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PE a B L B exercise

Eal Pri Col E N
it define Colig Yi Y

Then Col Cali cunion

if Yi y y y

Pricol Prt 4,6dg
union bound

ZI Prioli
Pricoli 9ETFsfix i j

E
a1 151

N n buckets

cafe Keto see Collison


