
Chapter 13

Counting and Probability



Section 1
Counting



A set is a well-defined collection of distinct elements.

If a set has no elements, it is called the empty set or null set {ø}



If A and B are sets:
The intersection A ∩ B = a set consisting of elements that A AND B 
have in common

The union A U B = a set consisting of elements that belong to either 
A OR B

A ⊂ B means everything in A is also in B, but B may not necessarily all be in A

If you are given a universal set and A is a subset of the universal:
Then the compliment of A, Ā, is the set consisting of all the elements in the 
universal set that are NOT in A.

If A is a set with n elements, then A has exactly 2n subsets.



Counting Formula: 

n(A U B) = n(A) + n(B) – n(A ∩ B)
(# of elements in A union B) = (# in A) + (# in B) – (# that A & B have in common)

Addition Principle of Counting:
If A & B have no common elements (i.e. - A ∩ B = ø), then 

n(A U B) = n(A) + n(B) 

Multiplication Principle of Counting:
If a task consists of a sequence of choices in which there are p selections 
for 1st, q selections for 2nd, and r selections for 3rd and so on, then the task 
of doing them can be done in p x q x r x … different ways



Example 2:
In a survey of 100 college students, 35 were registered in College Algebra, 52 were 
registered in Computer Science I, and 18 were registered in both courses.

a) How many students were registered in College Algebra OR Computer Science I?

b) How many were registered in neither course?



Phys. Science 6049

Engineering 5776

Life Science 8819

Soc. Science 6795

Humanities 5467

Education 6635

Other/pro. 2614



Example 3: (see page 852 for table)
In 2004, U.S. universities awarded 42,155 doctoral degrees. Table 1 lists the 
number of doctorates conferred by broad fields of study.

a) How many doctorates were awarded by U.S. universities in physical sciences 
OR life sciences?

6049 + 8819 = 14868

b) How many doctorates were awarded by U.S. universities in physical sciences, 
life sciences, OR engineering?

6049 + 8819 + 5776 = 20644



Example 4: (see page 853) 

The fixed-price dinner at Mabenka Restaurant provides the following choices:

Appetizer: soup or salad

Entrée: baked chicken, broiled beef patty, baby beef liver, roast beef au jus

Dessert: ice cream or cheese cake

How many different meals can be ordered?



Example 5:

How many two-symbol code words can be formed if the first symbol is a letter 
and the second symbol is a digit?
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