List The Members Of The Sets. (a) {xxN And
21}aN And 2a&ldt;3} 8. (3 Points) Write Each
Of The Following

Introduction

Understanding set notation and the process of listing members of sets is fundamental in
mathematical literacy. Sets are collections of distinct elements, and the notation used to define them
often involves variables, constants, and inequalities. In this article, we will explore the process of
identifying and listing members of specific sets, particularly focusing on the sets described by the
notation {x € ]| ...}. We will analyze the given sets, interpret their conditions, and systematically
determine all elements that satisfy the given criteria.

Understanding Set Notation and Symbols

Basic Concepts of Sets and Notation

In set theory, a set is a well-defined collection of objects, called elements or members. The notation
{ ... } denotes a set, and the elements are listed inside the braces. When the set is defined by a
condition or rule, it is called a set builder notation, typically written as {x | condition}.

For example, {x € [] | x > 0} represents all real numbers greater than zero.

Common Symbols in Set Definitions

e €:"is an element of"
¢ []: set of real numbers

e =, <, >, 2: inequality symbols

Analyzing the Sets in the Given Problem

Set (a): {x€[J|x€[Jand 21}

There appears to be some ambiguity or typographical error in the original notation. A reasonable
interpretation is:



1. The set includes elements x that are natural numbers ([]), i.e., positive integers starting from 1.

2. The expression "and 21" could imply that 21 is an element or a boundary condition.

Alternatively, it might be intended as the set of natural numbers up to 21, i.e.,, {x €[J| x = 21}.
Without explicit clarification, the most logical assumption is that the set consists of natural numbers
less than or equal to 21.

Therefore, the set can be interpreted as:

S: = {x €EN | x = 21}

Set (b): {x€[]|2x< 3}

This set includes all natural numbers x such that 2x < 3. To find the members, we solve the
inequality:

2x < 3
Dividing both sides by 2:
x < \frac{3}{2}

Since x is a natural number, and natural numbers are positive integers starting from 1, the possible
values of x are positive integers less than 1.5.

Thus, the only natural number satisfying this condition is:
x =1

because 1 < 1.5. The number 2 would give 2x2=4, which is not less than 3.

Summary of Sets

e Set (a): All natural numbers less than or equal to 21, i.e., {1, 2, 3, ..., 21}

e Set (b): The singleton set containing only 1, i.e., {1}

Listing the Members of Each Set

Members of Set (a): {x €[] | x = 21}
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Members of Set (b): {x € J | 2x < 3}
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Additional Considerations and Clarifications



Potential Ambiguities in the Original Notation

The initial notation appears to have some typographical issues or incomplete expressions. For
example, the segment xxN And 21 could be misinterpreted. Clarification of the notation is necessary
to avoid misunderstandings.

In mathematical notation, clarity is crucial. When expressing sets, explicitly stating the variables,
conditions, and boundaries helps prevent confusion.

Extensions and Related Sets

Depending on the context, similar sets could involve different inequalities or different number sets,
such as integers ([]), rational numbers ([J), or real numbers ([]). The process of listing members
involves solving inequalities or conditions and enumerating elements accordingly.

Conclusion

In summary, understanding how to list the members of a set requires careful interpretation of the
set notation and the conditions specified. For the given sets, we identified that:

1. Set (a): Contains all natural numbers less than or equal to 21, i.e., {1, 2, 3, ..., 21}.

2. Set (b): Contains only the number 1, as it is the only natural number satisfying 2x < 3.

Mastering this process enhances one's ability to analyze and work with various mathematical sets,
which is essential in higher mathematics and problem-solving scenarios.

Frequently Asked Questions

What are the members of the set {xxN}?

The set {xxN} typically refers to the set of all elements where x is a natural number (N), so it
includes all natural numbers: {1, 2, 3, 4, ...}.

How do you interpret the set {21}aN?

The notation {21}aN can be understood as the set of all elements where 21 is combined with
elements from the set of natural numbers, often resulting in pairs like (21, n) or a similar structure,
depending on context.

What members are in the set 2a<3?

The set 2a<3 includes elements where twice the value of a is less than 3, meaninga < 1.5. Ifais a
natural number, the members are a = 1.



How do you list the members of the set {xxN}?

Assuming xxN refers to the set of all pairs where both elements are natural numbers, the members
are all ordered pairs (%, y) with x, y € N.

What is the significance of the set {21}aN in set theory?

It often represents a singleton set containing the element 21 or a set formed by combining 21 with
elements from N, depending on notation context.

How do you find the members of the set 2a<3 when a € N?

Since 2a < 3 and a € N, the only natural number satisfying this is a = 1, because 21=2<3. So, the
set contains only {1}.

What are common methods to list members of sets involving
inequalities like 2a<3?

You solve the inequality for a, identify the possible values within the domain (like natural numbers),
and list all such values satisfying the condition.

Additional Resources

Comprehensive Analysis of Set Members and Their Elements

Understanding the structure and composition of mathematical sets is fundamental in the study of set
theory and algebra. The task at hand involves dissecting and listing the members of specific sets,
providing thorough explanations, and exploring their properties. This detailed review will focus on
two primary sets:

1. Set (a): {x € N | 21} — interpreted as the set of natural numbers satisfying some condition
involving the number 21.

2. Set (b): {a € N | 2a < 3} — interpreted as the set of natural numbers a where twice a is less than
3.

Throughout this discussion, we will clarify the notation, interpret the set definitions, and explore the

implications of the set-builder notation. We will also examine related concepts such as set notation,
the nature of natural numbers, inequalities, and their solutions.

Understanding Set Notation and Definitions
The Significance of Set-Builder Notation

Set-builder notation is a powerful way to define sets based on a property or condition that members
must satisfy. It is written as:



\[ \{ x\in \text{Domain} \mid \text{condition involving } x\} \]

This notation reads as "the set of all elements \(x\) in the specified domain such that the condition
holds."

Natural Numbers (N)

In most mathematical contexts, N denotes the set of natural numbers, typically defined as:
\[ \mathbb{N} =\{1, 2, 3, 4, 5, \dots\} \]

However, some texts include 0 in the natural numbers:

\[ \mathbb{N} 0 =\{0, 1, 2, 3, \dots\} \]

For this review, unless otherwise specified, we will consider N = \{1, 2, 3, \dots\}.

Interpreting Set (a): {x € N | 21}
Clarification of the Set Definition

The notation appears incomplete or ambiguous: {x € N | 21}. Typically, the set builder is followed by
a condition. Since the condition is just '21', it may be a typo or an incomplete expression.

Possible interpretations:

-Ifthesetis {x e N|x =21}:

The set contains only the number 21, since the condition specifies that \(x\) must be equal to 21.
- If the set is {x € N | x divides 21}:

The set contains all natural numbers that divide 21 (factors of 21).

-Ifthesetis {x € N |x =< 21}:

The set contains all natural numbers less than or equal to 21.

Given the context and common set notation, the most plausible interpretation is that the set is the
singleton set containing 21, i.e., {21}.

Final Interpretation and Members of Set (a)

Assuming the set is:
\[ \{ x \in \mathbb{N} \mid x = 21 \} \]

Members:

-21



Summary:

- The set contains exactly one element, the number 21.
- It is a singleton set, often used to specify a particular element within the natural numbers.

Exploring an Alternative: Factors of 21

If the original notation intended to specify factors or divisibility, then the set would be:
\[ \{ x \in \mathbb{N} \mid x \text{ divides } 21 \} \]

Members:

) (since 1 divides every integer)

Rationale:

- 21 factors into \(1, 3, 7, 21\).
- These are all natural numbers that divide 21 without remainder.

Significance:
- The set of divisors of 21 is fundamental in number theory.

- These divisors help analyze properties such as greatest common divisors, least common multiples,
and factorization.

Exploring Set (b): {a € N | 2a < 3}

Set Definition and Meaning

This set is characterized by the inequality:
\[2a < 31\]

where \(a \in \mathbb{N}).

Step-by-Step Solution:

1. Isolate \(a\):

\[ 2a < 3 \implies a < \frac{3}{2} \]

2. Determine possible \(a\):



Since \(a\) is a natural number, and:

\[ a \in \mathbb{N} \implies a \geq 1 \]

we need to find all natural numbers less than \(\frac{3}{2}\).

3. Identify natural numbers satisfying the inequality:

-\(a=1\):

\[ 2 \times 1 = 2 < 3\] — True

-\(a = 2\):

\[ 2 \times 2 =4 < 3\] — False

Since 2 is not less than 1.5, the only natural number satisfying the inequality is \(a=1\).
Final Members of Set (b):

\[ \boxed {\{1\}\} \]

Deep Dive into the Properties of These Sets
Set (a): {x e N|x =21}

- Type: Singleton set.

- Element: 21.

- Properties:

- Finite: Only one element.
- Subset of N: Yes, since 21 € N.
- Equality: The set is identical to \(\{21\}\).

- Applications:

- Used as an example in problems involving singleton sets.
- Demonstrates set notation for specific elements.

Set (b): {a € N|2a <3}

- Type: Singleton set, containing only 1.
- Properties:

- Finite: Yes.
- Subset of N: Yes.

- Inequality-based: Defined by a simple inequality, showcasing how inequalities restrict set members.

- Implications:



- Demonstrates the process of solving inequalities within the natural numbers.
- Emphasizes the importance of understanding the domain (here, natural numbers) when solving
inequalities.

Broader Context and Related Concepts
1. Set Builder Notation and Its Flexibility

Set builder notation allows for the concise expression of potentially infinite or finite sets based on
properties. It is particularly useful in:

- Defining sets of solutions to equations or inequalities.
- Expressing subsets defined by divisibility, primality, or other properties.
- Conveying sets with specified bounds or conditions.

2. Natural Numbers and Their Subsets

- Natural Numbers (\(\mathbb{N}\)): The foundation for counting and discrete mathematics.
- Subsets:

- Positive integers: \(\{1, 2, 3, \dots\}\)
- Zero included: \(\{O, 1, 2, 3, \dots\}\)
- Odd numbers: \(\{1, 3, 5, \dots\}\)

- Even numbers: \(\{2, 4, 6, \dots\}\)

Understanding the domain is crucial for accurately interpreting set definitions involving inequalities
or divisibility.

3. Solving Inequalities in the Context of Sets

When defining sets via inequalities, it is essential to:
- Isolate the variable.

- Limit solutions within the specified domain.

- Consider whether the solutions are finite or infinite.
4. Factors and Divisibility

Divisibility plays a pivotal role in number theory:

- Divisors of a number help analyze its structure.

- Sets of divisors are finite and well-understood.

- They facilitate understanding concepts like greatest common divisors (GCD) and least common
multiples (LCM).

Summary and Final Thoughts



In this comprehensive review, we've interpreted and analyzed the given set notations with depth and
clarity:

- Set (a): Likely corresponds to \(\{21\}\), containing only the element 21, or possibly the set of
divisors of 21, which are \(\{1, 3, 7, 21\}\), depending on context.
- Set (b): Contains only the element 1, as it is the only natural number satisfying \(2a < 3\).

Understanding these sets involves grasping the core concepts of set-builder notation, the nature of
natural numbers, inequalities, divisibility, and the importance of clear notation in mathematics.

Key Takeaways:

- Precise interpretation of notation is vital.

- Solving inequalities within a specified domain determines set membership.

- Singleton sets illustrate the concept of individual elements within set theory.
- Divisibility sets underscore fundamental number theory principles.

This deep dive not only clarifies the specific sets but also reinforces the foundational methods used
in set theory, algebra, and number theory to analyze and define sets comprehensively.

Additional Resources for Further Study

- Set Theory and Logic by Robert R. Stoll
- Elementary Number Theory by David M. Burton
- Online tutorials on set
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