
Section 1 Study Guide
Definitions
Set – A collection of elements.
Disjoint – Describes sets with no shared elements.
DeMorgan’s Law – Finds that A’ ∪ B’ = (A ∩ B)’ and 
A’ ∩ B’ = (A ∪ B)’.
Cartesian Product – The set of ordered pairs that 
results from multiplying two sets.
Partitions – Subsets of a larger set that include every 
element of the larger set but do not share elements.

Experiment – An activity resulting in outcomes that can be 
measured in terms of probabilities.
Outcome – A specific, unique result of the experiment.
Sample Space – The complete set of outcomes of a given 
experiment.
Multiplication Principle – Finds that the total number of 
outcomes in an experiment is equal to the product of the 
number of elements of each set being multiplied, assuming 
the outcome at each stage is independent of the other stages.

Formulas
n(A ∪ B) = n(A) + n(B) - n(A ∩ B) 
n(A) + n(A)’ = n(U)
n(A1) + n(A2) + n(A3) = n(A)
n(A1) × n(A2) × n(A3) = n(Combinations of the Partitioned Sets)

• The quantity of every region in a Venn diagram,     
ffadded together, will equal n(U).

• See: Multiplication Principle

Set Operations: Shaded in Venn Diagrams
A ∪ B A ∩ B

A’ B’

A A
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B B

B B
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1. Place the elements from the first set on the left, running vertically, and the elements from the second set on the 
right, running horizontally. 
2. Form pairs by bringing together the elements in each row with the elements in each column, ensuring that each 
“ordered pair” begins with an element from the first set (the vertical set on the left) and ends with an element from the 
second set (the horizontal set on the right). Each ordered pair should have only one element from each set.

DeMorgan’s Law: Visualized
(A ∪ B)’ = A’ ∩ B’

A AB B
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(A ∩ B)’ = A’ ∪ B’

Solving for Set Sizes: Instructions
When given a word problem with a lot of information:
1. Organize the information into sets (labeled by 
letters/numbers) and use set operations [such as (A ∩ C)] to 
categorize the overlapping subsets.
2. Use a Venn diagram to organize the information visually, 
then refer to the shaded set operations listed above to 
identify what area of the diagram you’re trying to solve for, 
then solve according to the formulas/strategies used in 
Episode 1.3.

Pro Tip #1
• If possible, subtract 
the known quantities 
of the regions in your 
Venn diagram from 
the quantity of the 
universal set. If you 

only have one 
variable, what remains 

will be your answer! 

Pro Tip #2
• When solving for a 

variable inside a Venn 
diagram, make sure you 
understand exactly what 
that variable represents, 
as n(A ∩ B) will include 

the subset n(A ∩ B ∩ C), 
which can affect your 

final answer, if ignored.

Cartesian Products: How it Works

(b,1) (b,2) (b,3)

(c,1) (c,2) (c,3)

a

b

c

1 2 3

3. List each ordered pair in parentheses ( ) and the complete set of all the ordered pairs in braces { }.
4. Remember: the order in which two sets are multiplied matters. Multiplying A x B generates a different result 
than B x A.  

Pro Tip #3
• Depending on the problem, 
some ordered pairs (like those 

with duplicate letters/numbers) 
might not make any sense. 

Therefore, be mindful about 
what the sets represent, and 
consider whether each pair 
from the Cartesian product 

actually applies to the problem 
you’re solving. 
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Pro Tip #4
• You may not always be interested in every 
specific, unique outcome of an experiment. 
It’s possible to represent the sample space 
by categories of outcomes or by classifying 
the outcomes in a different way than how 

they were originally described.

Pro Tip #5
• Pay close attention 
to experiments that 

end based on 
whether a certain 

outcome occurs, as it 
won’t be easy to 

calculate the sample 
space without using 

a tree diagram.

Tree Diagrams: How it Works

Stage 1

Stage 2
S

ta
rt

The beginning of every experiment 
is marked (usually by word or 
symbol) on the left-hand side.

Lines are drawn, forming the 
paths to each of the possible 
outcomes in the first stage.

This is repeated at each stage for 
each of the possible outcomes.

So in this particular diagram, each of 
the two outcomes in the first stage 
leads to the next two outcomes in the 
second stage, creating four unique 
outcomes in the sample space. 
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