Section 1.1

Sample spaces and probabilities



Sample space

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

Definitions:

Sample point = possible outcome, usually denoted w.

Fg, w=_ (1 2 |
|5+ d;czj\ t’aﬂ’f i f

— =
P |

Sample space = the set of all sample points, denoted (2

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

#() = cardinality of Q. E.g, #Q)=_[(§




























































































































Definitions continued

Event := subset of ().
It can often be described with words.

E.g., A = {The dice show the same number} = {(/, J>’, ¢ 2), g 3)/,(«4;4) }

= {all possible events} = all subsets of () )}
oo A B FR i i3, 500 0

e |
lel«](aﬂ)q_', pr=ve +hig
Probability measure: P:F — [0,1]
* Forevent A € F,P(A) = “probability Event A occurs”
* In our example, P({(l 3)}) = P{(1,3)} = /6 = P{w)} forany w € Q, and
Wt oM ay M“L wt< f;lff lej L ya

P{(1,1),(2,2),(3,3), (44} = Vo + V1s* Ns s = 5= &
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and P(A) = #5175/ ﬁA
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Definitions continued
=1 ¢

P satisfies:

c0<PA)<_I[ ,foranyAEF
* P(@) =0,P(Q) = _I .
e If A{,A,, Aj, ... are th, P(U2,4) = _%& P(Ai>

@ ALNA; /{3 (%) .
d[ ) O
This implies P(U™, 4;) = _2. F(A) AN

)_ P(érﬁ A; x ,-}(/%B{’ A ¢ = 2;)

= Pt o e:/;* PList dic =23 -Fay =5
The triple, (£}, F, P), is called a probability space.

E.g., P(First die role equals 1 or 2

C:/\!( @Qf’\'\' ({\S)

















































































































































































































































































































































































































































































































































































Q: Flip 3 coins. What is the corresponding probability space?
(Need to define () and P)
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