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Basic Probability Rules

Let’s Keep it Simple

A Probability Event

An event is one possible outcome or a set of outcomes of a 
random phenomenon. For example, when rolling a 6-sided 
die, one possible event is a roll of 3. Another possible event 
is the rolling of an even number (2, 4 or 6).

When we define an event, we typically use a capital letter 
such as A, B or C. For example, we may define an event that 
corresponds to the toss of a coin as follows:

Let A = a toss of heads

We also use the notation P(A) to represent the “probability 
of A.” For the event A above, we would say P(A) = 0.5.
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Basic Probability Rules

Rule 1:  The probability P(A) of any event A satisfies 0 ≤ P(A) ≤ 1.

Rule 2: If S is the sample space in a probability model, then P(S) = 1.

Rule 3: The complement of any event A is the event that A does not 
occur, written as Ac. The complement rule states that P(Ac) = 1 – P(A).

Rule 4: Two events A and B are disjoint (also called mutually exclusive) 
if they have no outcomes in common and so can never occur 
simultaneously. If A and B are disjoint, P(A or B) = P(A) + P(B). 

Rule 5: Two events A and B are independent if knowing that one occurs 
does not change the probability that the other occurs. If A and B are 
independent, P(A and B) = P(A) x P(B). 

Using Probability Rules

Rule 1:  The probability P(A) of any event A 
satisfies 0 ≤ P(A) ≤ 1.

Example: Suppose we select a college student at random. 
Suppose further that we define the event A = student is a 
business major.

Which of the following could be P(A)?

P(A) = 1/12 yes

P(A) = -1/3 No – probability cannot be negative

P(A) = 0.118 yes

P(A) = 1.271 No – probability cannot be greater than 1
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Using Probability Rules

Rule 2: If S is the sample space in a probability model, 
then P(S) = 1.

Example: Suppose we use a calculator to generate a random 
integer from 1 to 3.

Which of the following could be a probability model for this 
phenomenon?

P(1) = 1/3, P(2) = 1/3, P(3) = 1/3 Yes

P(1) = ½, P(2) = ¼, P(3) = ½ No – total probability of the 

sample space must equal 1

P(1) = ½, P(2) = ¼, P(3) = ¼ Yes

Using Probability Rules

Rule 3: The complement of any event A is the event that A 
does not occur, written as Ac. The complement rule states 
that P(Ac) = 1 – P(A).

Example: Suppose we select a random household pet and define 
event D = pet is a dog. Suppose further that P(D) = .38.

The event that the pet is not a dog is written as Dc and P(Dc) = 1 - .38 = .62.

Keep in mind that complementary events are opposites and that the sum of 
P(A) + P(Ac) = 1 for all pairs of complementary events.
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Using Probability Rules

Rule 4: If A and B are disjoint events, P(A or B) = P(A) + P(B). 

Example: There are only 4 human blood types – O, A, B and AB. For 
Caucasian Americans, the probability distribution of blood types is

Type O A B AB

Probability .44 .41 .11 .04

If we wish to determine the probability that a random Caucasian 
American has either Type A or Type B blood, we write and compute

P(A or B) = P(A) + P(B) = .41 + .11 = .52. 

Note that this computation is possible because the events A and B 
are disjoint – no person can have both Type A and Type B blood.

Using Probability Rules

Rule 5: If A and B are independent, P(A and B) = P(A) x P(B). 

Example: Recall the probability distribution for blood types among 
Caucasian Americans. Suppose we randomly select two such people.

Type O A B AB

Probability .44 .41 .11 .04

If we wish to determine the probability that first person is Type A and 
the second is Type B, we write and compute 

P(A and B) = P(A) x P(B) = .41 x .11 = 0.048. 

Note that this computation is possible because the events A and B are 
independent – the blood type of the second person is not influenced 
by the blood type of the first.
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Using Probability Rules

Note that both the OR and AND rules can be extended to any number 
of events. We will now use the blood type distribution with 3 events.

Type O A B AB

Probability .44 .41 .11 .04

If we wish to determine the probability that 1st person is Type A and 
the 2nd is Type B and the 3rd is Type O, we write and compute 

P(A and B and O) = P(A) x P(B) x P(O) = .41 x .11 x .44 = 0.021. 

If we wish to determine the probability that a random Caucasian 
American has either Type A, B or O blood, we write and compute

P(A or B or O) = P(A) + P(B) + P(O) = .41 + .11 + .44 = .96. 

Using Probability Rules

Now let’s practice using the Rules of Probability.


