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Probability
-

Dedi Lampe S is the collection of all possible

outcomes of an experiment. Subsets Ecs are called

events
-
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Det: . E' = S IE complement of E
"

not E
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• EN F - EF intersection of E andF
• E UF union of E and F "Eor

Basicpropertiesi Say Eif GCS are events .

Commutative : EMF = FAE (EF -- FE) , E UF - FUE .

Associative :(Eh F)AG =EnffnG)=EhFnG
(EUF) UG = EV (FU G) = EUFUG



Distributive : (E UF) AG = (ENG) U (Fh G)
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DeMorgan'sLaws_ :

• CENT - LIVE
• ⇐ off - ENE

Say Es , Ez , - . . , En are events
.

Then :
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= F) EE
i - I



Measure - theoretic probability :
-

A probability on a sample space
S is a function

P :P → G. 13

such that T pls) =L Aee subsets of SS
" set of parts of S "

(i ) tf ECS
,
Of PCE) EI

Kil Pls) =L

(iii) Pf . Ei ) =
,
# PLED if Eihtj-o.tt#j

" mutually disjoint events "

Consequences 0¥-
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Pt: Plot us) Plot) +Pls) bk 0/15=4 .
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Pls) 1 Plot) -- o
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• Probabilities when all outcomes in sample space areeh¥ .

S - Les
,
er , - - -

, en } ← tiniest : 1st -n

All outcomes are equally likely : P( leif) - Pfeil ) Vij



Since they are all equal, let p=P( led) c- [at] .

I pls)
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⇒ p - ta - fys .

Given any
event Ecs

,

it can be written as :

E = lei
. ,
eiz , - - - , ein ) often

.

P(E) =P( Kia 's)tPGeizDt - - - +Pllieixl)
T T

X
- K p -- In

Pfe) -- hate IEI1st

Upshot : When all outcomes are eguallylikely , and the

sample space
S is finite (Iska) , then

PCE) = fest = #ofelemenbofE#of elements of S

GI: . Coin toss: S - It , h 's Pftl , { = Htt
• Throwing 2 dice 5=3 ( ij) : III. je 6) .



181=6 .6--3614=9
,
tries

ME) - 'ET - I -7
,

Getting e g

ifeng.lu dice Getting Plf) - FI,=§g -17Same# on

both dice

Cardy : 52 cards , 4 suits w/ 13 denominations

A. 2. 34,5, 6,718,9 , Id, J, Q ,
k

Potter : Hand - ( 5 cards)
S =/ set of all hands)

.

← sample space .

Ii Mow many
hands of poker are possible?

1st ? ( 53) = 4%7,7=2,598,960 .



11015,9k , A) any
suit

✓ IQ: How many Rogel flushes
are

there?

Ai 4✓

←pqee.sn
- ¥7

Straight: All cords are consecutive

Fludd : All of the same suit.

✓
Q: How many straight flush

hands ?

A- :
A 2345

9/23456 × 4 suits -3£
i

910J OK

10#A#← Royal flush

p( straight flush) --

Q : How many straight hands ?

A- 2395 of anynnsvit 4.4.4
.

4.4=45
-I- of same suit 4

.
1.1 .
I . 1=4
I

A-2395 not same suit 45-4



I: 10.145- 4) straight hands
.

P (straight) = 1of4÷ to .
0039 (0.39%)

Eti suppose a children 's game
consist of 16 pieces

of 4 colors :

El Os * DO DA

DOSA DO At

All pieces are given
to 2 players .

How many

sets of pieces can a player receive?

= sits
what is the probability that both players

receive the same number of base pieces ?

⇐i÷÷i÷÷÷÷÷÷:*: *
Is Edison:



What is the probability that one player
receives ale the s ?

tallit
(Y)

' II ⇒ 3.8%


