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In this comprehensive guide, we will explore how to define a class in C++
named "CircleType that models the fundamental properties of a circle. This
chapter aims to provide a detailed understanding of class creation, member
functions, and how to implement key features such as calculating the area,
circumference, and managing the radius of a circle. Whether you are a
beginner or looking to enhance your object-oriented programming skills, this
article will serve as a valuable resource.

Understanding the Purpose of the CircleType
Class

The "CircleType  class is designed to encapsulate all the essential
attributes and behaviors associated with a circle. The primary property of a
circle is its radius, which determines its size and influences other
calculations such as area and circumference.

The main goals of this class include:

- Managing the radius of the circle

- Calculating the area

- Calculating the circumference

- Providing getter and setter functions to access and modify the radius
safely

- Ensuring data encapsulation and integrity

Designing the CircleType Class

Before implementing the class, it’s important to plan its structure. A
typical class for a circle might include:

- Private data members:

- “double radius;’

- Public member functions:
- Constructor(s)



- Setters and getters
- Functions to compute area and circumference
- Optional functions for display or input

This design ensures that users of the class can interact with circle objects
efficiently and safely.

Implementing the CircleType Class

Let’s walk through the implementation step-by-step.

Defining the Class

“*cpp
include
include // For M _PI and mathematical functions

class CircleType {
private:
double radius; // Radius of the circle

public:
// Default constructor
CircleType() : radius(0.0) {}

// Parameterized constructor
CircleType(double r) {

if (r >= 0)

radius = r;

else

radius = 0; // Default to 0 if negative value provided

}

// Setter function to set the radius
void setRadius(double r) {

if (r >= 0)
radius = r;
else

std::cerr <}

// Getter function to get the radius
double getRadius() const {
return radius;

}

// Function to calculate the area of the circle
double getArea() const {



return M _PI radius radius;

}

// Function to calculate the circumference of the circle
double getCircumference() const {
return 2 M PI radius;

}

// Function to display circle properties
void display() const {
std::cout <std::cout <std::cout <}

}.
’
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This implementation encapsulates the circle’s properties and behaviors,
ensuring data integrity and providing an easy-to-use interface.

Using the CircleType Class

Once the class is defined, you can create objects and invoke member functions
to perform various operations.

Sample Main Function

* epp
int main() {

// Create a circle object with radius 5
CircleType circlel(5.0);

// Display properties
circlel.display();

// Change the radius
circlel.setRadius(10.0);
std::cout <circlel.display();

// Attempt to set an invalid radius
circlel.setRadius(-3);
std::cout <circlel.display();

// Create a circle using default constructor
CircleType circle2;

circle2.setRadius(7.5);

std::cout <circle2.display();

return 0;

}



Expected Output:

Circle with radius: 5
Area: 78.5398
Circumference: 31.4159

After changing radius to 10:
Circle with radius: 10

Area: 314.159

Circumference: 62.8319

After attempting to set a negative radius:
Invalid radius. Radius cannot be negative.
Circle with radius: 10

Area: 314.159

Circumference: 62.8319

Second circle details:
Circle with radius: 7.5
Area: 176.714
Circumference: 47.1239

Enhancing the CircleType Class

To make the class more robust and user-friendly, consider implementing
additional features:

1. Overloading Operators

- Overload the assignment operator for deep copies if needed.
- Overload the <= 0)

radius = r;

else

radius = 0; // Handle invalid input

AN

Setter and Getter Methods

Setters allow modification, while getters provide access.

“*¢cpp
void CircleType::setRadius(double r) {



if (r >= 0)

radius = r;

else

radius = 0; // Handle invalid input
}

double CircleType::getRadius() const {
return radius;

}
Computing Properties

Key functions for calculating diameter, circumference, and area:

*cpp
double CircleType::getDiameter() const {
return 2 radius;

}

double CircleType::getCircumference() const {
return 2 M PI radius; // M PI is defined in cmath

}

double CircleType::getArea() const {
return M PI radius radius;

AN

Note: The “cmath® library provides mathematical constants and functions,
including "M PI" for m.

Utility Function: Display Properties
A function to output all properties neatly:

“*¢pp
include

void CircleType::printProperties() const {
std::cout <std::cout <std::cout <std::cout <}

Practical Application: Using the "CircleType  Class

Once implemented, the class can be instantiated and used as follows:

* epp
include



include "CircleType.h"

int main() {
CircleType circlel(5.0); // Create a circle with radius 5
circlel.printProperties();

// Modify radius
circlel.setRadius(10.0);
std::cout <circlel.printProperties();

return 0;

AN

This sample demonstrates creating an object, displaying its properties, and
modifying its radius dynamically.

Best Practices in Class Design

The chapter advocates for key best practices to ensure the "CircleType  class
is robust and maintainable:

1. Encapsulation: Keep data members private to prevent unauthorized access.
2. Validation: Ensure setters validate input (e.g., non-negative radius).
3. Const-Correctness: Declare functions that do not modify the object as
“const .

4. Reusability: Design functions that can be reused in different contexts.
5. Documentation: Comment code thoroughly for clarity.

Extending Functionality

Beyond the basic properties, advanced functionalities could include:

- Scaling: Increasing or decreasing the radius proportionally.

- Comparisons: Overloading operators to compare circles (e.g., equal radius).
- Serialization: Saving/loading circle properties from files.

- Graphics Integration: Drawing circles using graphics libraries.

These extensions make the class more versatile and applicable across various
applications.

Conclusion

Chapter 10’'s focus on defining the "CircleType class underscores the
importance of encapsulation, proper function implementation, and clarity in



object-oriented programming. By carefully designing constructors, accessors,
and property functions, programmers can create intuitive, reusable classes
that accurately model real-world objects like circles. Such a disciplined
approach not only enhances code readability and maintainability but also lays
a solid foundation for tackling more complex software development challenges.

Modeling geometric shapes in C++ exemplifies how abstract principles can
translate into practical, functional code-bridging the gap between
mathematical theory and programming practice. As developers continue to
explore object-oriented design, the lessons from this chapter serve as a
valuable guide, emphasizing precision, robustness, and clarity in class
implementation.
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