Matplotlib

is a widely used Python library for creating static, animated, and interactive visualizations. It
provides an interface for a wide range of plotting options, from basic line plots to more complex
visualizations like bar charts, histograms, scatter plots, and 3D plots. The core component of
Matplotlib is the pyplot module, which provides a MATLAB-like interface for simple plotting.

Getting Started with Matplotlib

Before we dive into specific plots, let's first cover the basics of setting up Matplotlib and creating a
simple plot.

import matplotlib.pyplot as plt

This imports the pyplot module, which contains functions for creating various plots.
1. Basic Line Plot

A line plot is one of the simplest types of plots, where data points are connected by straight lines.
It's useful for visualizing the relationship between two variables.

Example: Line Plot

import matplotlib.pyplot as plt
# Data for plotting
x=[1,2,3,4,5]
y=1[2,4,1,3,5]

# Creating a line plot
plt.plot(x, y)

# Adding labels and a title
plt.xlabel("X Axis')
plt.ylabel("Y Axis')
plt.title("Simple Line Plot")

# Display the plot
plt.show()

Output: A line plot where x-values are [1, 2, 3, 4, 5] and y-values are [2, 4, 1, 3, 5].
Explanation:

e pltplot(x, y) creates a line plot by connecting points (x[i], y[i]).

e plt.xlabel() and plt.ylabel() label the x and y axes, respectively.

e plttitle() adds a title to the plot.

2. Customizing Line Style, Color, and Markers

Matplotlib allows you to customize the style, color, and markers of the line in a plot.
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Example: Customizing a Line Plot

# Creating a line plot with custom style
plt.plot(x, y, color='green', linestyle="--', marker="0")

# Adding labels and a title
plt.xlabel('X Axis')
plt.ylabel("Y Axis')
plt.title("Customized Line Plot')

# Display the plot
plt.show()

Output: A line plot with:

e Green dashed lines (color='green', linestyle='--').
e Circular markers (marker='0").

Explanation:

e You can customize the color, line style, and markers using parameters like color, linestyle, and
marker.
o In this example, the line is green with a dashed style and circles marking each data point.

3. Bar Plot

A bar plot is useful for comparing categories of data using rectangular bars. The height or length of
the bar corresponds to the value.

Example: Vertical Bar Plot

# Data for plotting
categories = ['A", 'B', 'C', 'D']
values =[5, 7, 3, 8]

# Creating a vertical bar plot
plt.bar(categories, values)

# Adding labels and a title
plt.xlabel('Category")
plt.ylabel('"Value')
plt.title("Simple Bar Plot')

# Display the plot
plt.show()

Output: A vertical bar plot where the x-axis represents the categories (‘A', 'B', 'C', 'D') and the y-
axis shows the corresponding values.

Explanation:



e plt.bar() creates a bar plot. The first argument represents the categories, and the second
argument represents the values for each category.
o Each bar’s height corresponds to the value in values.

Example: Horizontal Bar Plot

# Creating a horizontal bar plot
plt.barh(categories, values)

# Adding labels and a title
plt.xlabel('Value')
plt.ylabel('Category")
plt.title("Horizontal Bar Plot')

# Display the plot
plt.show()

Output: A horizontal bar plot where categories are on the y-axis and values on the x-axis.
Explanation:

e plt.barh() creates a horizontal bar plot.
o The categories are placed on the y-axis, and the bar lengths represent the values.

4. Histogram

A histogram is used to visualize the distribution of data by grouping it into bins. It's especially
useful for continuous data.

Example: Histogram Plot
import numpy as np

# Data for plotting
data = np.random.randn(1000)

# Creating a histogram
plt.hist(data, bins=20, color='blue', edgecolor="black")

# Adding labels and a title
plt.xlabel("Value')
plt.ylabel('Frequency')
plt.title('Histogram')

# Display the plot
plt.show()

Output: A histogram showing the distribution of 1000 random data points, with the data grouped
into 20 bins.

Explanation:



e plthist() creates a histogram. The bins parameter controls how many intervals the data is
divided into.

o The x-axis represents the values, and the y-axis shows the frequency of occurrences in each
bin.

5. Scatter Plot

A scatter plot is used to visualize the relationship between two variables. Each point represents an
observation.

Example: Scatter Plot

# Data for plotting
x = np.random.rand(50)
y = np.random.rand(50)

# Creating a scatter plot
plt.scatter(x, y, color="red")

# Adding labels and a title
plt.xlabel("X Axis')
plt.ylabel("Y Axis')
plt.title("Scatter Plot')

# Display the plot
plt.show()

Output: A scatter plot with 50 random points. The relationship between x and y is visualized as a
collection of points.

Explanation:

e pltscatter(x, y) creates a scatter plot. Each point represents a value from x and y.
o In this case, random values are used for both axes.

6. Pie Chart

A pie chart is used to display the proportions of categories in a dataset. Each wedge represents a
proportion of the whole.

Example: Pie Chart

# Data for plotting

labels = ['A", 'B', 'C', 'D']

sizes = [25, 35, 20, 20]

colors = ['gold', 'yellowgreen', 'lightcoral', 'lightskyblue']

# Creating a pie chart
plt.pie(sizes, labels=labels, colors=colors, autopct='%1.1{%%', startangle=140)

# Equal aspect ratio ensures that pie is drawn as a circle.
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plt.axis(‘'equal')

# Adding a title
plt.title('Pie Chart')

# Display the plot
plt.show()

Output: A pie chart displaying four categories, with each wedge's size proportional to the values in
sizes.

Explanation:

e plt.pie() creates a pie chart. The autopct="%1.1f%%' displays the percentage inside each wedge.
e pltaxis(equal’) ensures that the pie chart is circular.

7. Subplots

Subplots allow you to create multiple plots in a single figure. You can arrange the plots in a grid
layout using plt.subplot() or plt.subplots().

Example: Multiple Subplots in One Figure

# Creating subplots (2 rows, 2 columns)
fig, axs = plt.subplots(2, 2)

# First subplot (Top-left)
axs[0, O].plot([1, 2, 3], [1, 4, 9])
axs[0, 0].set_title('Line Plot")

# Second subplot (Top-right)
axs[0, 1].bar(categories, values)
axs[0, 1].set_title('Bar Plot")

# Third subplot (Bottom-left)
axs[1, 0].hist(data, bins=20)
axs[1, 0].set_title('Histogram')

# Fourth subplot (Bottom-right)
axs[1, 1].scatter(x, y)
axs[1, 1].set_title('Scatter Plot")

# Adjust layout to prevent overlap
plt.tight layout()

# Display the plot
plt.show()

Output: A figure with four subplots (a line plot, bar plot, histogram, and scatter plot) arranged in a
2x2 grid.

Explanation:



e plt.subplots(2, 2) creates a 2x2 grid of subplots.
e Each axis (axs[row, col]) is assigned a different type of plot.
e plt.tight layout() adjusts the layout to avoid overlap between plots.

8. Adding Legends and Grid

You can add legends and grids to enhance the readability of the plot.
Example: Adding a Legend and Grid

# Data for plotting

x=[1,2,3,4,5]

yl=[2,3,5,7,11]

y2=[1,4,6,8,9]

# Creating a plot with two lines

plt.plot(x, y1, label="Prime numbers', color="blue")

plt.plot(x, y2, label='Other numbers', color='green")

# Adding a legend
plt.legend()

# Adding a grid

plt.grid(True)

# Adding labels and a title
plt.xlabel("X Axis')

plt.ylabel("Y Axis')

plt.title('Plot with Legend and Grid')

# Display the plot
plt.show()

Output: A line plot with two lines, each labeled in a legend. A grid is shown in the background.
Explanation:

e pltlegend() adds a legend to the plot.
e plt.grid(True) adds a grid to the plot for better readability.

9. Saving Plots
You can save your plot as an image file using plt.savefig().
Example: Saving a Plot

# Creating a simple plot
plt.plot(x, y1)

# Saving the plot as an image file
plt.savefig('line_plot.png")



# Display the plot
plt.show()

Output: The plot is saved as line plot.png in the working directory.
Explanation:

e pltsavefig('filename.png’) saves the plot as an image file. You can specify different file formats
like PNG, JPG, or PDF.

10. Plot Customization

You can customize various elements of the plot, including titles, axis labels, and limits.
Example: Customizing Axes and Title

# Data for plotting

x=[1,2,3,4,5]

y =10, 20, 25, 30, 35]

# Creating a plot
plt.plot(x, y, marker='0', linestyle='--', color="r")

# Setting x and y axis limits
plt.xlim(0, 6)
plt.ylim(0, 40)

# Adding labels and title
plt.xlabel("X Axis')

plt.ylabel("Y Axis')
plt.title('Customized Axes and Title")

# Display the plot
plt.show()

Output: A plot with customized x and y axis limits, markers, line style, and color.
Explanation:
e pltxlim() and plt.ylim() set the limits of the x and y axes.

o Customization options like marker styles, line colors, and line styles allow for flexible and
readable plots.



Summary of Matplotlib Features:

Line Plot (plt.plot()): Connects data points with a line.

Bar Plot (plt.bar(), plt.barh()): Displays categories with rectangular bars.

Histogram (plt.hist()): Visualizes data distribution by grouping data into bins.

Scatter Plot (plt.scatter()): Displays the relationship between two variables as points.

Pie Chart (plt.pie()): Shows proportions of categories.

Subplots (plt.subplots()): Creates multiple plots in a grid layout.

Customization: Customize colors, markers, line styles, axis limits, and add legends or grids.
Saving Plots (plt.savefig()): Save plots as image files in various formats.

PN R WD

Matplotlib is highly flexible and powerful, making it an essential tool for data visualization in
Python. By combining various plotting types, customization, and styling options, you can create
detailed, professional visualizations for data analysis, reports, and presentations.



