Sets, Elements

A set is a collection of well-defined objects or elements. “well-defined” indicates that there is a

consensus among individuals decision regarding the elements of the set, with no ambiguity or

variation in interpretation.

Example: Consider the set of all students in a classroom who have a birthday in January. This

is a well-defined set.

But, The set of good students in Ethiopia grade nine students, the set of beautiful girls in

Ethiopia, the set of colorful birds in your area, and others are not a set. Because, there are

variations in decisions of individuals to select the element of a set or there are ambiguity or

variation in interpretation.

» Sets usually denoted by by capital letters like A, B, C, X, Y, Z, etc and

* elements or objects of a set represented by small letters like a, b, ¢, x, y, z, etc are
separated by commas with in curly braces {}.

The Greek symbol € (epsilon) is utilized to signify “belongs to” or “is an element of”.

Therefore, we express to indicate that a is a part of set A. Conversely, if b is not a member of

set A, we denote this as b € A and interpret it as “b does not belong to set A” or “b is not a

member of set A”.

Example: The positive even numbers include 2, 4, 6, 8, ... . Therefore,a. 4 € Ab.5 € A, c. 2

¢€A,d0¢A.

Description of sets

Sets can be defined using various methods. These include:

i. Verbal method (Statement form): Sets can be described in words, stating the characteristics
or properties of the elements in the set. Example: The set of natural numbers less than 1000.

ii. Listing Method

a) Complete listing method (Roster Method): In this method, all the elements of the set are
explicitly listed within curly braces {}.

Example:

b) Partial listing method: In this method, only some elements of the set are listed, typically
followed by ellipses (...) to indicate that the pattern continues in the same pattern. Example:

iii. Set builder method (Method of defining property): In this method, a set is defined by
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specifying a property or condition that its elements must satisfy. The set is represented as {x |
P(x)}, where x is the variable representing the elements of the set, and P(x) is the property that
determines whether x belongs to the set.

In conclusion, We have discussed sets, elements and different methods of defining sets, such as
verbal statements, listing methods, and set builder methods. Sets allow mathematicians to study
relationships between objects, perform operations, and develop mathematical theories across

various disciplines.
Key words

Set - A collection of well-defined objects or elements.

Well-defined - Clear criteria with no ambiguity or variation in interpretation.

Element - An individual object within a set.

Capital Letters - Denotation for sets (e.g., A, B, C).

Small Letters - Representation for elements (e.g., a, b, ¢).

Curly Braces - Symbols used to list elements in a set (e.g., {a, b, c}).

Greek Symbol € (epsilon) - Indicates membership in a set A= { a, g, h}. Then (e.g., a € A).
Greek Symbol € - Indicates non-membership in a set A= { a, g, h}. Then (e.g., b & A).
Verbal Method (Statement Form) - Describing sets using words.

. Complete Listing Method (Roster Method) - Listing all elements explicitly.

. Partial Listing Method - Listing some elements followed by ellipses (...).

. Set Builder Method - Defining a set by specifying a property or condition (e.g., {x | P(x)}).
. Natural Numbers - Example set often used (e.g., less than 1000).

. Mathematical Theories - Concepts developed using sets.

. Consensus - Agreement on the elements of a set.

. Ambiguity - Lack of clarity that disqualifies a collection as a set.

. Variation in Interpretation - Differing decisions about set membership.

. Positive Even Numbers - Example of a well-defined set (e.g., 2, 4, 6, 8, ...).





