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Sample Spaces and Events
Wednesday, September 20



Where do 
you repair 

the planes?



Probability is the study of 
randomness and uncertainty.



Statistical Experiments and Outcomes
Experiment

• Any action with an uncertain outcome is an experiment.

Tossing a coin.
Observing the 
reliability of an 

integrated  circuit.

Experiencing the 
events and 

outcomes for a 24 
hour period of 

your life.

Performing a 
medical treatment.



Statistical Experiments and Outcomes
Sample Space
• The collection of all possible outcomes from an experiment. 


• Denoted 𝒮

Coin Integrated Circuit 24 Hours of Life Medical Treatment

Heads or Tails

Operation or 
Failure after t time 

(over some 
observation 

window)

All possible events 
that can occur in 

life. 

* Maybe worth 
refining.

Success or Failure 
of procedure.



Statistical Experiments and Outcomes
Event

• An outcome or collection of outcomes from the sample space.

Coin Integrated Circuit 24 Hours of Life Medical Treatment

Heads or Tails Operation time All events Success or failure

Observe a head. 

Observe a tail. 

Observe a head or 
tail. 

Fails before 60 
hours. 

Fails after 90 
hours. 

Fails between 10 
and 80 hours.

Cat wakes you up 
five times. 

Teach a decent 
lecture. 

Watch a movie 
and eat dinner.

Treatment is a 
success. 

Treatment is a 
failure. 

Treatment is either 
a success or 

failure.



𝒮 = {1,3,5}
∅ = {}, {1}, {3}, {5},

{1,3}, {1,5}, {3,5}, {1,3,5}











Complement

Heads or tails. Flipping a head Flipping a tail

Any standard card in a 
deck. Drawing a heart Drawing a diamond, club, or 

spade

Any digit, one to six, on a 
die. Rolling less than 5 Rolling a 6

A AC𝒮

{10,20,30,40,50} {10,20,30,40,50} ∅ = {}

• Everything except for the event of interest. Think "not A".


• Written AC





Union

• Everything in either of the events of interest. Think "A or B or both".


• Written A ∪ B

Heads or tails. Flipping a head Flipping a tail. Flipping a head or tail.

Any standard card in a 
deck. Drawing a heart Drawing an ace

Drawing a heart or the 
ace of clubs, spades, or 

diamonds.

Any digit, one to six, on 
a die. Rolling less than 5 Rolling a three Rolling less than 5.

A A ∪ B𝒮

{10,20,30,40,50} {10,20}

B

{10,30,40} {10,20,30,40}





Intersection

• Everything in both of the events of interest. Think "A and B".


• Written A ∩ B

Heads or tails. Flipping a head Flipping a tail.

Any standard card in a 
deck. Drawing a heart Drawing an ace Drawing the ace of 

hearts.

Any digit, one to six, on 
a die. Rolling less than 5 Rolling a three Rolling a three.

A A ∩ B𝒮

{10,20,30,40,50} {10,20}

B

{10,30,40} {10}

∅ = {}










