
PROBABILITY 

Introduction 
Random Experiments 
→ There is a number of possible outcomes 
that can’t be predicted, and the actual 
outcomes are random 
 
Outcome Spaces 
Outcome space or sample space ! of a random 
experiment is the set of all its possible 
outcomes 
 
i.e. Random experiment of rolling a dice, and 
note the number shown by the dice 

! = {1,2,3,4,5,6} 
 
Suppose we are observing on the number that 
are not shown 

! = { 1,2,3,4,5 , 1,2,3,4,6 , … , 2,3,4,5,6 } 
 
→ From above, we conclude that a given 
physical situation can lead to different 
random experiments depending on what we 
chose to observe. 
 
Events 
A set of possible outcome that is a subset of ! 
 
i.e. Event A is the even that “the number on 
the die rolled is odd” 

- = {1,3,5} 
 
Since ! is also a set of outcome, ! is also 
called an event. That is, ! is called certain 
event 
 
The empty set ∅ is also an event, known as 
the impossible event 
 
Set operations 
Supposing two events, -/, -0, -1, … 

 Description/Equal to 

Event -2 ∪ -4 
-2 or -4 or both -2 and -4 
occur 

Event -2 ∩ -4 -2 and -4 occur 
Event -2 6 -2 does not occur 
-2 ⊆ -4 -2 is a subset of -4 
#-2 Number of elements of -2 

-2 ∩ (-4 ∪ -:) (-2 ∩ -4) ∪ (-2 ∩ -:) 
-2 ∪ (-4 ∩ -:) (-2 ∪ -4) ∩ (-2 ∪ -:) 

  
De Morgan’s Laws 
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Relationship between two events 
Supposing events, -/, -0, -1, … 

Relationships  
Mutually Exclusive 
or Disjoint 

Definition 
Events are called 
disjoint / mutually 
exclusive if there is 
no outcomes that 
are common to each 
other 
Illustration 

-2

2

= ∅ 

Exhaustive Definition 
Events are called 
exhaustive if the 
union of those 
events will contain 
all possible 
outcomes between 
them 
Illustration 

-2

2

= ! 

 
These relationships are useful because: 

v - ∩ -
6
= ∅ 

v - ∪ -
6
= ! 

v Therefore, - and -6 are both disjoint 
and exhaustive 

 
Simulation 
Tool to perform the random experiment on a 
computer instead of in real life 
 
Defining Probability 
Probability is the likelihood of a certain 
outcomes 
 
The interpretation of the likelihood is usually 
based upon information about relative 
frequencies. That is repeating the events N 
times, supposing <= is the number of event H 
occurs. Then, 
 

> ? =
<=

<
 

 
We denote >(?) as the probability of event H 
 
On an event that performed only once under 
unique conditions, this doesn’t make senses, 
so, we are using Bayesian interpretation, 
that is, 
 
>(?) reflects the odds at which a person is 
willing to bet on an event 


