
 
55002
Feb 28ᵗʰ week 8

AdI u5 due 3113 6pm no class next week
no disiretemath over break no 0H over break
ICA 6 due 2 29 6pm Late deadline Hw5 7 141172

AF
genhde Principle pigeon Ice

2 Basic Probabilities

LCA 6

3 Expected value

4 Conditional Probabilities

5 Bayes theorem

0 Context
ceiling 1 7 next integer

learned about sets counting

usingthem to 14.57 5 94.0017 5

make guarantees 94.97 5 157 5

compete what's likely to happen 547 4

Summation Ʃ Probabilities G I

i

i 1 2 3 6 0.25 25

o t 0 100

joinpd.com

grew Kux

1 7

Pigeonhole in guarantee what's N what's k what are we

solvingfor



g
2Probability

sets counting valid outcomes

probability likelihood of the valid outcomes

sum see product rule subtraction rule set cardinality

probability measures the likelihood oftwenty

Menten repeatable procedure with well definedEstof outcomes

Tampa set of all possible atomes of an experiment

5 Se Se Sn

any
subset of sample space is an leventy

E ES
E 9 Ez 52,53 s Es se 56

PRCEJ EEPH

IEICXOD.ie
6 sided

experiment roll one die S all outcomes 1,73 4,5 6

E 3 Pr E 166 16.6

E 3,5 Pr E 1 333 33.3

sum rule Pr E Pr s Pr 3 Pr 5 It to 333

experiment roll two dice Die 1 then die 2

Pr 3 and then 4 Yo 36 027 7.7

P 3 P 4



experiment roll twodice

sample space tvalidatomes 15147112GS 5i5

1 2,3 4 5,63 42,3 9 56 in 4,27 4,3 6.6

161 161 36

151 36 Pr rolling 3.4 in either order E 2

Pr Baru 2136 418

sum rule Pr Bora Pr 3,4 Pr 4 3 at 436 4,8

experiment roll 2 dice

Pr sum is 4 E 1.3 2,27 13,0
3
36 083

Pr sum is not 4 EI 36 3 33 33
36 917

T720
ICA G

possible
K boxes Sums

Tpigeonhole N objects dice rolls
7 2 K 11



f 2 N72

181 36 E 16,1 3 4 512 2,5 4,3 1,6 5,6 6,5

Pr E 936 49

3Expectedland Formulasf

experiment
do experimentaertner
anaverage what happens

We answer with rudimentary
value is associatedwith outcome of experiment

E X is the expected value of X when we

repeat the experiment to and take the average

news to be numeric fEXI.ggfenymatomf
Jeopardy winner

2023 tomputer scientist real life
70 chance of knowing the answer example
30 Chance of beingwrong

Bet 15,000 every
bettable question

1.70 15000 30 15000 6,000

Prisi Xi Presi Xi



experiment rolling one die

valve associated with outcome E X Pr Si Xi
P 1

Pr X2

Y

2 Yo 31 1 4 Ya 5

Pr 3 yo 6
Pr D Ya 13.52Pr X 5

Pr G Ya

roll two are 151 36

random variable associated with of s 72

Pr Xo 4.27 327 41 2,03 4136

Pr 1 a x D x2 2 73 6136

Pr 2 3,3 3,4 3,5 136

E Prisi Xi 4
36.0 136 I 16136 2 1.33

4 Conditionaeprobabin.ly

So far independent probabilities roll a die Pr 33,3

conditional

probability.FI ffff
61.1.3

occurred
impacting the

E F are events Pr Elf http

independently Pr E

conditionally Pr
E F pr of E given F



Bit stringof length4 experiment generate the bit string
211 outcomes

equallylikely 151 24 16

E x has at least 2 consecutive zeroes

Teases exactly 4 1 of these

IE 1 2 5 8
exactly 3 2 of these

r E 916 5

exactly 2 QQ I 5 of these
041

11 0

add more info
same event F has occurred First bit is a zero

F

Pr E 42 Pr F Yz I

Pr E F
P

WERE 0000 0001 001 1 0100

IEN 5 Pr En F 546

PRIE F 625 62.5

what if F starts with 1

Pr E Pr F 2 EMF 1000 1001 1100

ENFI 3 PRENE

Pr E F
375



5Bayestheaenf.fr have a disease diagnosed
more information
conditionalprobability

Putting together what we know of ind conditionalprobabilites

Insighttf
Pr EMF in conditional prob formula Pr E F

maybe we don't know EnF in real world

P EMF Pr EIF PRF Pr FIE
Pr FIE Pr E

Insighted
Pr F in conditional Pnb Emily

maybe we don't know Dr F in real world

but we know F could happen or nothappen
F could happen with or withoutE

Pr F Pr FAE Pr FATE

Pr FIE Pr E Pr FITE Pr TE

Payed PRCEIFJ It AIDTEYFFYPRCFJ
PRC.FIE Pr E Pr FITE Pr TE

Tottenham Sonny the star player
we know

Sonny plays in
20 38 games

we win 75 of games when Sonnyplays
we win 40 of games when he doesn't play



we want to know

pray prewls pres Prat's Pr 5

Pr sonny won

or E

are

C
1.68052

Bonus EV example
needs to be numeric

experiment flipping a coin Heads or Tails

Pr H Pr T Yz

associated wima the outcome needs to be tumen

experiment flip a coin 3 times

value associated with of tails

E x on avg of tails in 3 trips

outlomes HAH TTT TTH THT HTT HHT HT H THH

Pr X o 78
Pr 3 8

E X 0 f 1 2 3 f 1.5

P 2 38

Pr 3 48



Indicator RV Focus on one canflip
of tails E 0 1 42

E X for 3trips E X E X2 E Xs

42 Yz tyz 1 5

E X for 10 flips 10 5

x for 100 trips 72 00 50


