
Chapter 4

Lecture 2

Section: 4.3

Addition Rule
We will now consider compound events.  Previously we 

considered simple events.

Compound Event: is any event combining two or more 
simple events.

What we will do is find probabilities of compound events.  
We first need the following: 

P(A or B) = P(event A occurs or event B occurs or they both occur)  

One thing that we must understand is that in order find 
this type of probability, we must find it in such a way that 
no outcome is counted more than once.



The Addition Rule Formula

P(A or B) = P(A) + P(B) – P(A and B)

or by using symbolic form 

P(A U B) = P(A) + P(B) – P(A ∩ B)

“or” = U The union of sets. The elements of both sets put 

together making a new set, without double counting.

“and” = ∩ The intersection of sets.  We can refer to it as 

what elements do the sets have in common.
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What are Mutually Exclusive or Disjoint?

Mutually exclusive or disjoint events are events that cannot occur at the 

same time. Two events, say events A and B, are mutually exclusive if 

they cannot both occur simultaneously. Using Probabilities, the 

P(A and B) = 0 when events A and B are mutually exclusive. 

1. Let event A = Flipping a coin and getting Tails.  

Let event B= Flipping a coin and getting Heads.

These event are mutually exclusive. They can not occur at the same 

time.  Thus, P(flipping heads and flipping tails) = 0

2. Let event A=A student transferring to UCLA.

Let event B=A student majoring in History.

Are events A and B mutually exclusive?



A standard deck of cards contains 52 cards.  There are 

4 suits in the deck each with 13 cards.  13 Spades ♠(Black), 13 

Clubs ♣(Black), 13 Hearts ♥(Red), 13 Diamonds ♦(Red). 

Refer to next slide.

Example:  What is the probability of randomly selecting a heart 

or spade from a deck of cards?
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Recall: P(A or B) = P(A) + P(B) – P(A and B) 

where P(A and B) denotes the probability that A and B both occur 

at the same time as an outcome in a trial of a procedure.

*Note: In the example above, the P(A and B)=0 because in a deck 

of cards, a card cannot be a spade and a heart.



To continue using a standard deck.  There are 4 suits in the deck each 

with 13 cards.  13 Spades ♠(Black), 13 Clubs ♣(Black),13 Hearts 

♥(Red), 13 Diamonds ♦(Red).  There are also face values to the 

cards.  There are 13 cards to each suit and the values are 2 – 10, J 

for Jack, Q for Queen, K for King and A for Ace.  This tells us that 

there are 4 of each face value. One for each suit.

Example:  What is the probability of randomly selecting a spade or a

King from a deck of cards?

P(Spade or King) = P(Spade) + P(King) – P(Spade and King) 
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3.  What is the probability of randomly selecting an Ace or a club 

from a deck of cards?

4.  What is the probability of randomly selecting a heart or a 6 of 

hearts from a deck of cards?



5.  The table below summarizes results from a study of 600 randomly selected 

deaths of males aged 45–64.  The men were either smokers or nonsmokers and 

their cause of death was either Cancer or Heart Disease. 

Cancer Heart 

Disease

Total

Smoker 135 310 445

Nonsmoker 55 100 155

Total 190 410 600

If 1 of the 600 subjects is randomly selected, find the probability of selecting: 

a. Someone who was a nonsmoker or died of Cancer.

b. Someone who died of heart disease or someone who was a smoker.
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Cancer Heart 

Disease

Total

Smoker 135 310 445

Nonsmoker 55 100 155

Total 190 410 600

6. If 1 of the 600 subjects is randomly selected, find the probability of getting: 
c.  Someone who is not a smoker. d. Someone who did not die of Cancer.

e. Someone who was a nonsmoker 

and dies of Heart Disease. 

f. Someone who was a smoker and 

someone who was a nonsmoker



7.  The table below summarizes results from a survey of 120 randomly 

selected college students.  It states gender and political affiliation. 

Democrat Republican Total

Male

Female

Total

The survey consists of 40 males.  48 students who have a political affiliation of 

Republican.  59 females that have a political affiliation of Democrat.  Lastly, 72 

total Democrats. 

If 1 of the 120 subjects is randomly selected, find the probability of getting:

a. Someone who is Female. b. Someone who is not a Democrat.

c. Someone who is a Male or Republican. d. Someone who is a Male and a Democrat 

8. We can Find P(A) if P(A or B)=0.56, P(B)=0.3 and P(A and B)=0.27
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9. In one given semester, the probability that a student passes a 

Mathematics class is 2/3 and the probability that he passes an English 

class is 4/9. If the probability that he will pass at least one subject is 4/5. 

What is the probability that he will pass both subjects?


