definition of polygon in math

Definition of polygon in math refers to a closed two-dimensional shape made up of a
finite number of straight line segments. These segments, known as sides, connect at points
called vertices. Polygons are fundamental objects in geometry, playing a crucial role in
both theoretical and practical applications. This article will delve into the definition of
polygons, their properties, classifications, and significance in mathematics and real life.

What is a Polygon?

In mathematical terms, a polygon can be defined as a plane figure that is created by
connecting three or more straight line segments to form a closed shape. Each line
segment is a side of the polygon, and the points where two sides meet are the vertices or
corners. The simplest polygon is a triangle, which consists of three sides and three
vertices.

Basic Properties of Polygons

Polygons have several important properties that distinguish them from other geometric
shapes. Understanding these properties can help in identifying and classifying polygons.
Here are some fundamental properties:

e Closed Shape: A polygon must be a closed figure, meaning that all sides connect
end-to-end without any gaps.
e Straight Sides: Each side of a polygon is a straight line segment, not a curve.

e Vertices: The corners where two sides meet are called vertices. A polygon with 'n'
sides has 'n' vertices.

e Interior Angles: The angles formed inside the polygon by its sides are called
interior angles. The sum of the interior angles can be calculated using the formula:
(n - 2) x 180°, where 'n' is the number of sides.

Classification of Polygons

Polygons can be classified based on various criteria, including the number of sides, the
lengths of their sides, and the measures of their angles. Here’s a breakdown of the
different classifications:



By Number of Sides

Polygons are often categorized based on the number of sides they possess. Here’s a list of
common types:

e Triangle: 3 sides

¢ Quadrilateral: 4 sides

e Pentagon: 5 sides

e Hexagon: 6 sides

e Heptagon: 7 sides

¢ Octagon: 8 sides

e Nonagon: 9 sides

e Decagon: 10 sides

e n-gon: A polygon with 'n' sides

By Side Length and Angles

Polygons can also be classified as regular or irregular based on the lengths of their sides
and the measures of their angles:

¢ Regular Polygon: All sides and angles are equal. Examples include a square and an
equilateral triangle.

e Irregular Polygon: Sides and angles are not all the same. For example, a rectangle
is an irregular polygon.

Types of Polygons

Understanding the different types of polygons can provide deeper insights into their
properties and applications. Let’s explore some specific types of polygons:



Convex vs. Concave Polygons

Polygons can also be classified based on their shape:
e Convex Polygon: All interior angles are less than 180°. No line segment between
two points on the boundary lies outside the polygon.

e Concave Polygon: At least one interior angle is greater than 180°. There exists at
least one line segment between two points on the boundary that lies outside the

polygon.

Simple vs. Complex Polygons

Polygons can be categorized as simple or complex:
e Simple Polygon: A polygon that does not intersect itself. For example, a triangle or
a square.

e Complex Polygon: A polygon that intersects itself. An example is a star-shaped
polygon.

Formulas Related to Polygons

Polygons have several important formulas that are useful for calculating area, perimeter,
and angle measures. Here are some key formulas:

Perimeter of a Polygon

The perimeter of a polygon is the total length of all its sides. For a polygon with sides of
lengths\(a 1, a 2, a 3, \ldots, a n\):

\[
\text{Perimeter} =a 1 +a 2+a 3 +\ldots+an

\]



Area of Common Polygons

Each type of polygon has a specific formula to calculate its area:

e Triangle: \( \text{Area} = \frac{1}{2} \times \text{base} \times \text{height} \)
e Rectangle: \( \text{Area} = \text{length} \times \text{width} \)
e Square: \( \text{Area} = \text{side}"~2\)

¢ Regular Pentagon: \( \text{Area} = \frac{1}{4} \sqrt{5(5 + 2\sqrt{5})} \times
\text{side}"~2\)

e Regular Hexagon: \( \text{Area} = \frac{3\sqrt{3}} {2} \times \text{side}"~2)

Sum of Interior Angles

As mentioned earlier, the sum of the interior angles of a polygon can be calculated using
the formula:

\[
\text{Sum of Interior Angles} = (n - 2) \times 180°
\]

where \( n\) is the number of sides.

Real-Life Applications of Polygons

Polygons are not just theoretical constructs; they have numerous applications in real life:

e Architecture: Polygons are used in architectural designs and floor plans.
e Computer Graphics: Polygons are the building blocks of 3D models and animations.

e Engineering: Polygons are used in various engineering fields to design structures
and components.

e Art: Many art forms, including geometric art and design, utilize polygons.



Conclusion

In summary, the definition of polygon in math encompasses a wide variety of shapes
that are fundamental to the study of geometry. Polygons are categorized based on their
sides, angles, and other properties, making them essential in various fields, from
architecture to computer graphics. Understanding polygons not only aids in academic
pursuits but also enriches our comprehension of the world around us. Whether you are a
student, a teacher, or simply a math enthusiast, the study of polygons is a captivating
journey into the realm of shapes and forms.

Frequently Asked Questions

What is the definition of a polygon in mathematics?

A polygon is a two-dimensional geometric figure composed of a finite number of straight
line segments connected to form a closed shape.

What are the characteristics that define a polygon?

Polygons must have at least three sides, be closed, and have straight edges that do not
intersect except at their endpoints.

Can a circle be considered a polygon?

No, a circle cannot be considered a polygon because it does not have straight sides and is
not made up of line segments.

What is the difference between a regular and an
irregular polygon?

A regular polygon has all sides and angles equal, while an irregular polygon has sides
and/or angles that are not all the same.

What are some common examples of polygons?

Common examples of polygons include triangles, quadrilaterals (like squares and
rectangles), pentagons, hexagons, and octagons.

How are polygons classified based on the number of
sides?

Polygons are classified by their number of sides: a triangle (3 sides), quadrilateral (4
sides), pentagon (5 sides), hexagon (6 sides), and so forth.



What is a convex polygon?

A convex polygon is a polygon where all interior angles are less than 180 degrees, and no
line segment between any two points on the boundary goes outside the polygon.

What is a concave polygon?

A concave polygon is a polygon that has at least one interior angle greater than 180
degrees, which causes at least one vertex to point inward.

How is the perimeter of a polygon calculated?

The perimeter of a polygon is calculated by adding the lengths of all its sides together.

What is the formula to calculate the area of a regular
polygon?

The area of a regular polygon can be calculated using the formula: Area = (1/4) ns™2/
tan(m/n), where n is the number of sides and s is the length of a side.
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