Section 1.1

Sample spaces and probabilities
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Sample space

Definitions illustrated with simple example: Roll two 4-sided dice

Definitions:
Sample point = possible outcome, usually denoted w.
E g w — (2 3 ) }\/6+Q; 61}(\/}/ bfmckd+,( ( , > ‘/'\'/;Cafﬂ
e / on erdacod 3T
(Q/Q + Q’/ G’)

Sample space = the set of all sample points, denoted ()

E.g, O ={(1,1),(1,2),(1,3),(1,4), 2.1) ,..(3,4), (4,4)}

(f\/oné‘- S7U47j/y bezcleets ;;
/6 'I”/("Cor(Q v n o{a/z(ca( 9Q7L,

#() = cardinality of Q. E.g, #() =
?a/b; — gb/ C‘E
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Definitions continued

Event := subset of ().
It can often be described with words.
E.g., A = {The dice show the same number} = {(, /)/, 2, 2) (32) ,,(t/,, y) }

Z} s f St yzf &/}4@ :3; — g/[/ 2)/ (2/ ))ﬁ
F = {all possible events} = all subsets of ()
jj:ﬂ \'JL‘7/? For G Q./znf’ /4/ >/L9L/ C an C%rc_(( ?qu/

#F = < sodcomt a U which 05 ia A £ chss sul ety
s Il eomt whicd s nol .., = ... Thus # F = 7t D7L
5€7véhcq; 9(_ O\} arnd X' — Zﬂ'ﬂ"

Probability measure: P:F — [0,1]
* Forevent A € F,P(A) = “probability Event A occurs”
* In our example, P({(1,3)}) = P{(1,3)} = Jit = P{w} forany w € Q, and

Jog kL L

{
P{(1,1),(2,2),33), (44} =1 T “16 *Ie = &
H A H
and P(A) = &0 ~ ,6A
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Definitions continued

P satisfies: % - §; = ety 50

c0<PA) <_| ,foranyA€EF

* P(0) = O, P(Q)— ’ P

* If A{, A, As, ... are pairwise disjoint, P(Ul 1 A;) = Z WAD
oV @)X

This implies P(U;=; 4;) = & PA)

E.g., P(First die role equals 1 or 2) = P(gvt die :/} U £l i = 2}>
— Yt die =12 4 Pflf‘L die = 2% = \/2

The triple, (), F, P), is called a probability space.
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Q: Flip 3 coins. What is the corresponding probability space?

(Need to define () and P)

= T o G WD HTH T
TUM THT T TH T'/’/’}

(7?/—7//—71{'(‘} - (/g (§/(/z g Z// (pg/%CDMQﬁ S €7V0//y
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