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For Today's Lab You Will Write A Program Is To Calculate The Area Of Three Shapes (a
Circle, A Triangle, and possibly others), providing a practical experience in programming,
mathematical calculations, and software development. This task not only enhances your coding skills
but also deepens your understanding of geometric formulas and how to implement them efficiently in
a programming language. In this comprehensive guide, we'll explore the steps involved in creating
such a program, the mathematical basis for calculating areas, and best practices to ensure your
program is accurate, user-friendly, and maintainable.

Understanding the Objective

Before diving into programming details, it's essential to understand what the task entails. The goal is
to develop a program that calculates the area of three different shapes:

- Acircle

- A triangle

- A third shape (which can be a rectangle, square, or any other shape of your choice)

This task involves:

- Taking user input for the dimensions required for each shape
- Applying the correct geometric formula for each shape

- Displaying the calculated area in a clear and accurate manner

Mathematical Formulas for Calculating Areas

Having a solid grasp of the formulas is crucial for implementing the program correctly. Here are the
formulas for each shape:

1. Area of a Circle

The area of a circle is calculated using:
\[ \text{Area} = \pi\times r~2\]
where:

-\( r\) is the radius of the circle
-\('\pi\) (pi) is approximately 3.14159

2. Area of a Triangle

There are multiple ways to calculate the area of a triangle. The most common method involves:
- Base and height:
\[ \text{Area} = \frac{1}{2} \times \text{base} \times \text{height} \]



- Using Heron’s formula (if all sides are known):

\[ s =\frac{a + b + c}{2}\]

\[ \text{Area} = \sqrt{s(s - a)(s - b)(s - c)} \]

where \( a, b, c\) are the lengths of the sides, and \( s ) is the semi-perimeter.

In this program, opting for the base and height method is simpler for user input.

3. Area of a Rectangle (or Square)

For the third shape, a rectangle is a common choice:
\[ \text{Area} = \text{length} \times \text{width} \]
For a square, since all sides are equal:

\[ \text{Area} = \text{side}"~2\]

Choosing a rectangle allows for easy input and calculation.

Designing the Program Structure

A well-structured program enhances readability, maintainability, and ease of debugging. Here are the
key components to consider:

1. User Input Handling

The program should prompt the user to select which shape they want to calculate the area for, and
then request the appropriate measurements.

2. Modular Functions

Implement separate functions for each shape's area calculation. For example:
- “calculate _circle_area(radius)’

- “calculate_triangle_area(base, height)

- “calculate rectangle_area(length, width)

This modular approach makes your code organized and reusable.

3. Validation Checks

Input validation is essential to prevent errors:
- Ensure numerical inputs are positive numbers
- Handle invalid inputs gracefully with error messages

4. Output Presentation

Display the results clearly, specifying the shape and the calculated area with appropriate units.



Sample Program Implementation (Python)

Below is a simplified example of how the program could look in Python:

“python
import math

def calculate_circle_area(radius):
return math.pi radius 2

def calculate_triangle_area(base, height):
return 0.5 base height

def calculate_rectangle_area(length, width):
return length width

def get_positive_number(prompt):

while True:

try:

value = float(input(prompt))

if value <= 0:

print("Please enter a positive number.")

else:

return value

except ValueError:

print("Invalid input. Please enter a numerical value.")

def main():

print("Welcome to the Area Calculation Program!")
print("Select the shape to calculate its area:")
print("1. Circle")

print("2. Triangle")

print("3. Rectangle")

choice = input("Enter the number corresponding to your choice: ")

if choice == "1"

radius = get_positive_number("Enter the radius of the circle: ")

area = calculate_circle_area(radius)

print(f"The area of the circle with radius {radius} is {area:.2f} square units.")

elif choice == '2"

base = get positive_number("Enter the base of the triangle: ")

height = get_positive_number("Enter the height of the triangle: ")

area = calculate_triangle_area(base, height)

print(f"The area of the triangle with base {base} and height {height} is {area:.2f} square units.")
elif choice == "'3"

length = get positive_number("Enter the length of the rectangle: ")

width = get_positive_number("Enter the width of the rectangle: ")

area = calculate_rectangle_area(length, width)

print(f"The area of the rectangle with length {length} and width {width} is {area:.2f} square units.")
else:



print("Invalid choice. Please run the program again and select a valid option.")

This program:

- Uses functions to encapsulate calculations

- Validates user input to ensure positive numbers
- Provides clear prompts and output

Best Practices for Writing the Program

To ensure your program is effective and professional, keep in mind the following best practices:

¢ Use descriptive variable and function names for clarity.

» Validate all user inputs to prevent runtime errors.

e Comment your code to explain logic and decisions.

e Test your program with various inputs to ensure accuracy.

e Implement error handling for unexpected inputs or situations.

e Format output for readability, including units and decimal precision.

Extensions and Additional Features

Once you have a basic program working, consider adding features to enhance functionality:
- Allow calculations for more shapes like trapezoids or ellipses.

- Implement a loop so users can perform multiple calculations without restarting.

- Save results to a file for record-keeping.

- Graphically display the shapes with labels and dimensions.

Conclusion

Creating a program to calculate the areas of multiple shapes is a valuable exercise that combines
programming skills with mathematical understanding. By structuring your code properly, validating
inputs, and presenting results clearly, you develop a tool that is both educational and practical.
Remember to test thoroughly and consider expanding your program with additional shapes or
features to deepen your learning experience.

Happy coding!



Frequently Asked Questions

How do | calculate the area of a circle in my program?

To calculate the area of a circle, use the formula: area = 1 radius radius. In many programming
languages, you can use a constant like Math.PI for .

What inputs do | need to ask the user for calculating the area
of each shape?

You need to prompt the user for the radius when calculating the area of a circle, and for the base and
height when calculating the area of a triangle.

How can | ensure the program correctly distinguishes
between calculating different shapes?

You can ask the user to select a shape (circle or triangle) through input, then use conditional
statements to execute the appropriate calculation based on their choice.

What is the formula for calculating the area of a triangle in
my program?

The area of a triangle is calculated using the formula: (base height) / 2.

Should I include input validation in my program? How?

Yes, input validation helps prevent errors. You can check if the inputs are numeric and positive before
performing calculations, prompting the user again if invalid input is detected.

How can | improve my program to handle multiple shape
calculations efficiently?

Implement functions for each shape's area calculation and use a menu system to allow the user to
select which shape to calculate, making the code more organized and reusable.

What are some common mistakes to avoid when writing this
program?

Common mistakes include forgetting to convert input strings to numbers, not handling invalid inputs,
and mixing up the formulas for different shapes. Double-check your formulas and input handling.

Additional Resources

For today's lab you will write a program is to calculate the area of three shapes (a circle, a
triangle,—this foundational task not only reinforces core programming concepts but also provides



practical skills in geometric calculations and user interaction. Whether you are a student just starting
out or a developer brushing up on basic algorithms, understanding how to compute the area of
different shapes is a valuable exercise that blends mathematical formulas with programming logic. In
this guide, we will explore step-by-step how to approach this lab, including designing the program,
implementing the calculations, and ensuring user-friendly output.

Introduction

Calculating the area of shapes is a common problem faced in many fields, from engineering and
architecture to game development and data visualization. Writing a program that can take user input
and compute areas for different shapes reinforces fundamental programming skills such as:

- Handling user input

- Using conditional statements

- Implementing mathematical formulas

- Structuring code efficiently

In this lab, you'll create a program that prompts the user to select a shape and then input relevant
dimensions. The program will then perform the necessary calculations and display the result. This

task can be approached in various programming languages; the key is to understand the logic and
structure that underpin the solution.

Understanding the Shapes and Their Formulas

Before diving into coding, it's essential to review the mathematical formulas for the areas of the three
shapes involved:

1. Circle

- Formula: Area =1t X r?
- Where: r is the radius of the circle

2. Triangle

- Formula: Area = (base X height) / 2
- Where: base and height are perpendicular measurements

3. Rectangle (or Square, as a special case)
- Formula: Area = length x width

- Note: For simplicity, sometimes a square (a special rectangle) is used, which can be calculated with
side length.

Program Design



A well-structured program should:

- Provide a clear menu for shape selection

- Validate user input to prevent errors

- Request only the necessary dimensions based on the selected shape
- Perform the calculations accurately

- Display the results neatly and understandably

Program Flow Overview:

1. Display a menu with options:

- Calculate area of a circle

- Calculate area of a triangle

- Calculate area of a rectangle

2. Receive user choice

3. Based on the choice, prompt for the required dimensions

4. Validate input data

5. Calculate the area using the relevant formula

6. Output the result

7. Optionally, ask the user if they want to perform another calculation

Implementation Steps
Let's break down the implementation into detailed steps:
Step 1: Present the Menu

Create a simple menu that allows users to select which shape they want to calculate the area for. This
can be done with a print statement and user input.

" python

print("Choose the shape to calculate its area:")
print("1. Circle")

print("2. Triangle")

print("3. Rectangle")

choice = input("Enter your choice (1/2/3): ")

Step 2: Handle User Selection

Use conditional statements ("if", “elif’, “else") to direct the flow based on user input.

*“python

if choice =="1"
Calculate circle area
elif choice == 2"
Calculate triangle area
elif choice =="'3":

Calculate rectangle area



else:
print("Invalid choice. Please select 1, 2, or 3.")

Step 3: Gather Dimensions
For each shape, prompt the user for the necessary dimensions.

- For circle: radius
- For triangle: base and height
- For rectangle: length and width

Example:

" python

radius = float(input("Enter the radius of the circle: "))

or

base = float(input("Enter the base length of the triangle: "))
height = float(input("Enter the height of the triangle: "))

or

length = float(input("Enter the length of the rectangle: "))
width = float(input("Enter the width of the rectangle: "))

Step 4: Validate Inputs

Ensure that the inputs are positive numbers. This can be done with simple checks:
““python

if radius <= 0:

print("Radius must be a positive number.")

Similarly for other dimensions

Step 5: Perform Calculations

Implement the formulas:

*“python
import math

Circle
area_circle = math.pi radius 2

Triangle
area_triangle = (base height) / 2

Rectangle
area_rectangle = length width



Step 6: Display Results
Present the calculated area with precision and clarity.

" python

print(f"The area of the circle is: {area_circle:.2f}")
print(f"The area of the triangle is: {area_triangle:.2f}")
print(f"The area of the rectangle is: {area_rectangle:.2f}")

Step 7: Loop or Exit
Optionally, allow the user to perform multiple calculations by wrapping the entire process in a loop.

" python

while True:

(menu and calculations)

again = input("Would you like to perform another calculation? (yes/no): ").lower()
if again !="yes":

break

Sample Complete Program
Below is a sample implementation combining all these steps:

““python
import math

def calculate_circle_area():

radius = float(input("Enter the radius of the circle: "))
if radius <= 0:

print("Radius must be a positive number.")

return

area = math.pi radius 2

print(f"The area of the circle is: {area:.2f}")

def calculate_triangle_area():

base = float(input("Enter the base length of the triangle: "))
height = float(input("Enter the height of the triangle: "))

if base <= 0 or height <= 0:

print("Base and height must be positive numbers.")

return

area = (base height) / 2

print(f"The area of the triangle is: {area:.2f}")

def calculate_rectangle_area():
length = float(input("Enter the length of the rectangle: "))
width = float(input("Enter the width of the rectangle: "))



if length <= 0 or width <= 0:

print("Length and width must be positive numbers.")
return

area = length width

print(f"The area of the rectangle is: {area:.2f}")

def main():

while True:

print("\nCalculate the Area of Shapes")
print("1. Circle")

print("2. Triangle")

print("3. Rectangle")

choice = input("Enter your choice (1/2/3): ")

if choice == "1"
calculate circle_area()
elif choice == 2"

calculate_triangle_area()

elif choice == '3"

calculate_rectangle_area()

else:

print("Invalid choice. Please select 1, 2, or 3.")
continue

again = input("Would you like to perform another calculation? (yes/no): ").lower()
if again !="yes":

print("Thank you for using the area calculator. Goodbye!")

break

if _name__=="_main_"

main()

Best Practices and Tips

- Input Validation: Always check that user inputs are valid (positive numbers). Use try-except blocks to
handle non-numeric inputs gracefully.

- Modular Code: Break your program into functions for each shape, improving readability and
maintainability.

- User Experience: Provide clear prompts and formatted output for better user interaction.

- Extensibility: Design your code so that adding more shapes or features in the future is
straightforward.

Summary

Creating a program to calculate the area of three shapes—the circle, triangle, and rectangle—serves
as an excellent exercise in programming fundamentals. By understanding the relevant formulas,



designing a logical flow, and implementing robust input handling, you develop skills that are
applicable across many programming challenges. Remember to test your program with various inputs
and edge cases to ensure reliability.

With this guide, you are now equipped to write your own area calculator, a practical and educational
project that solidifies your understanding of shape properties, user interaction, and programming
logic. Happy coding!
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