Set Theory Application Writing Task

In this assignment, you will apply the concepts of set theory to analyze real-world
groupings and relationships. You'll create and interpret Venn diagrams, use proper set
notation, and demonstrate your understanding of set operations including unions,
intersections, complements, and differences.

The Assignment

You will analyze how set theory can be used to represent and understand relationships
between different groups in a population of your choice.

Part 1: Population Definition and Subset Selection

1. Choose a well-defined population to analyze (examples: students at your school,
residents of your town, professional athletes, characters in a book series, or
musical artists in a particular genre).

2. Identify and clearly define three distinct characteristics or attributes that could
divide your chosen population into subsets. Select attributes that are likely to have
interesting overlaps. For each attribute, a member of your population either has it
or doesn't have it (yes/no).

3. Assign a variable to represent each subset (for example: A, B, and C, or more
descriptive single letters).

4. Clearly define what each variable represents using proper set notation. For
example: "Let A = {x € P | x has attribute 1}" where P is your population.

Part 2: Data Analysis and Representation

5. Create a hypothetical data set with at least 30 members of your population. For
each member, indicate whether they possess each of your three chosen attributes.
You may present this as a table with columns for each attribute and rows for each
member, using yes/no or 1/0 values.

6. Create a Venn diagram representing your three subsets and their overlaps. Label
each region with its corresponding set notation and cardinality (the number of
elements in that region).

7. Calculate and clearly label the cardinality of each of the following:

o Each of your three primary subsets
o All possible intersections between your subsets (ANB, ANC, BNC, ANBNC)
o The universal set (your total population)

Part 3: Set Operations and Interpretation
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8. For each of the following set operations, write one statement using proper set
notation and another statement in clear English that interprets what the
mathematical expression means in the context of your population:

o Union: Identify the cardinality of at least one union (e.g., n(AUB))

o Intersection: Identify the cardinality of at least one intersection (e.g.,
n(ANB))

o Complement: Identify the cardinality of at least one complement (e.g.,
n(A*c))

o Difference: Identify the cardinality of at least one set difference (e.g.,
n(A-B))

9. Create and solve two additional set theory problems based on your data. These

problems should involve compound set operations such as:
o n((ANB)UC)
o n(AN(BUC))
o n((A-B)NC)
o n(A*cNB"c)

Part 4: Real-World Applications and Reflection

10. Write a short paragraph (150-200 words) explaining how this type of set analysis
could be useful in a real-world context related to your chosen population. Consider
how understanding these relationships might inform decision-making or provide
valuable insights.

11. Identify at least one property or principle of set theory (such as commutative,
associative, distributive, De Morgan's laws) that is demonstrated by your analysis.
Explain how it applies to your specific data.

Your submission should include:

Clear identification of your population and the three attributes you're analyzing

A well-organized data table for your population members

A properly labeled Venn diagram showing all regions and their cardinalities

Correct set notation and English language interpretation for all required set
operations

Solutions to your two additional set theory problems with step-by-step work shown
e Thoughtful reflection on real-world applications and set theory principles

This assignment is worth 20 points. Your work will be assessed on mathematical
accuracy, proper use of set notation, clarity of visual representations, and thoughtful
interpretation of set relationships in context.

Rubric:
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Criteria

Proficient

Developing

Not Evident Points

Population
and Subset
Definition

Population is clearly

for set analysis. Three
distinct attributes are
well-chosen with
potential for meaningful
overlaps. Variables are
assigned and properly

notation.

defined and appropriate

defined using correct set

Population is identified
but may lack clear
boundaries. Attributes
are defined but may
have limited potential for
interesting analysis.
Variable definitions
contain minor errors in
set notation.

Population is vague or
inappropriately
broad/narrow.

Attributes are poorly

chosen or unclear.
Variable definitions are
missing or contain
significant errors in set
notation.

/4

Data Analysis
and Venn
Diagram

Data for at least 30
population members is
clearly presented. Venn
diagram is accurate,

neatly drawn, and
properly labeled with set
notation and correct

cardinalities for all
regions. All required
cardinalities are clearly
identified.

Data includes at least 20
population members.
Venn diagram contains
minor errors in labeling
or cardinality
calculations. Most
required cardinalities are
identified.

Data is incomplete or
has fewer than 15
population members.
Venn diagram contains
major errors in
structure, labeling, or
calculations. Many
required cardinalities
are missing or
incorrect.

_/6

Set
Operations
and
Interpretation

All required set
operations (union,
intersection,
complement, difference)
are correctly expressed

using proper set
notation. English
interpretations are clear,
accurate, and
meaningful in the
context of the chosen
population. Additional
set problems are
well-constructed and
correctly solved.

correctly expressed with

may lack clarity in some

understanding but may

Most set operations are
minor errors in notation.
English interpretations
are mostly accurate but

areas. Additional set
problems show

contain minor errors.

Significant errors in set
notation or missing set

inaccurate, vague, or
missing. Additional set

operations. English
interpretations are

_/6
problems are poorly

constructed or
incorrectly solved.
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Application paragraph Application paragraph
thoughtfully connects PP paragrap Application paragraph
. makes some connection | . e
set theory analysis to is vague, unrealistic, or
. to real-world contexts L2
meaningful real-world missing. Set theory
S but may lack depth or U
Application contexts relevant to the e property/principle is
. specificity. Set theory | . - o
and chosen population. Set roperty/principle is incorrectly identified or /4
Reflection theory property/principle property/p P not identified. Little or
) . g identified but .
is correctly identified . . no explanation of how
- S explanation of its .
and its application to the S principles apply to the
. . . application to the data
data is explained with . data.
S may be superficial.
insight and accuracy.
Total /20
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