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7 Plotting 
Plotting is a very important and powerful feature in MATLAB. In this chapter we will learn 
the basic plotting functionality in MATLAB. 

Plots functions: Here are some useful functions for creating plots: 

Function Description Example 
plot Generates a plot. plot(y) plots the columns of y against the 

indexes of the columns. 
>X = [0:0.01:1]; 

>Y = X.*X; 

>plot(X, Y) 

figure Create a new figure window >>figure 

>>figure(1) 
subplot Create subplots in a Figure. subplot(m,n,p) or 

subplot(mnp), breaks the Figure window into an m-by-n 
matrix of small axes, selects the p-th axes for the current 
plot. The axes are counted along the top row of the Figure 
window, then the second row, etc. 

>>subplot(2,2,1) 

grid Creates grid lines in a plot. 
“grid on” adds major grid lines to the current plot. 
“grid off” removes major and minor grid lines from the 
current plot. 

>>grid 

>>grid on 

>>grid off 

axis Control axis scaling and appearance. “axis([xmin xmax 
ymin ymax])” sets the limits for the x- and y-axis of the 
current axes. 

>>axis([xmin xmax ymin ymax]) 

>>axis off 

>>axis on 

title Add title to current plot 
title('string') 

>>title('this is a title') 

xlabel Add xlabel to current plot 
xlabel('string') 

>> xlabel('time') 

ylabel Add ylabel to current plot 
ylabel('string') 

>> ylabel('temperature') 

legend Creates a legend in the corner (or at a specified position) of 
the plot 

>> legend('temperature') 

hold Freezes the current plot, so that additional plots can be 
overlaid 

>>hold on 

>>hold off 

Type “help graphics” in the Command Window for more information, or type “help 
<functionname>” for help about a specific function. 

Before you start, you should use the Help system in MATLAB to read more about these 
functions. Type “help <functionname>” in the Command window. 

Example: 

Here we see some examples of how to use the different plot functions: 

Chapter 3: Graphs
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[End of Example] 

 Before you start using these functions, you should watch the video “Using Basic 
Plotting Functions”. 

The video is available from: 
https://www.halvorsen.blog/documents/teaching/courses/matlab/matlab1.php   

Task 9: Plotting 

In the Command window (or use the Script Editor) in MATLAB window input the time 
from 𝑡 = 0 seconds to 𝑡 = 10 seconds in increments of 0.1 seconds as follows: 

>>t = [0:0.1:10]; 

Then, compute the output y as follows: 

>>y = cos(t); 

Use the Plot command: 

>>plot(t,y) 

[End of Task] 

 

https://www.halvorsen.blog/documents/teaching/courses/matlab/matlab1.php
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Example: Find solution for 2.order equation by 

plotting 

Assume the following algebraic equation: 

𝑥2 + 4𝑥 + 3 = 0 

We can find the solution x by using the following general term: 

Given the second order algebraic equation: 

𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0 

The solution (roots) is as follows (𝑎 ≠ 0): 

𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
 

Then we can create a function that finds the solution for x based on different input 
values for a, b and c, e.g., 

function x = solveeq(a,b,c) 

    x(1,1) = (-b+sqrt(b^2-4*a*c))/(2*a); 

    x(2,1) = (-b-sqrt(b^2-4*a*c))/(2*a); 

We define values for a, b and c: 

>> a = 1; 

>> b = 4; 

>> c = 3, 

Then we can use the function like this: 

>> x = solveeq(a,b,c) 

Then MATLAB responds with the following results: 

x = 

    -1 

    -3 

But we can also make a plot and then find the solution: 

x = -4:0; 

y = x.^2 + 4.*x + 3; 

 

plot(x,y, 'o-') 

grid 
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Which gives the following plot: 

 

Then we can easily see the solution from the plot, i.e., 𝑦 = 0 when 𝑥 = −3 and 𝑥 =
−1. 

[End of Example] 

7.1 Plotting Multiple Data Sets in One 
Graph 

In MATLAB it is easy to plot multiple data set in one graph. 

Example: 

x = 0:pi/100:2*pi; 

y = sin(x); 

y2 = sin(x-.25); 

y3 = sin(x-.5); 

plot(x,y, x,y2, x,y3) 

This gives the following plot: 
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Another approach is to use the hold command: 

x=0:0.01:2*pi; 

 

plot(x, sin(x)) 

hold on 

 

plot(x, cos(x)) 

hold off 

This gives the following plot: 
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[End of Example] 

You can also do the plotting in different plots using the figure() command. 

Example: 

x=0:0.01:2*pi; 

figure(1) 

plot(x, sin(x)) 

figure(2) 

plot(x, cos(x)) 

The results will be like this: 
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[End of Example] 

Task 10: Plot of dynamic system 

Given the following differential equation: 

𝑥̇ = 𝑎𝑥 

where 𝑎 = − 1

𝑇
 ,where 𝑇 is the time constant 

The solution for the differential equation is: 

𝑥(𝑡) = 𝑒𝑎𝑡𝑥0 

Set 𝑇 = 5  and the initial condition 𝑥(0) = 1 

→ Create a Script in MATLAB (.m file) where you plot the solution 𝑥(𝑡) in the time 
interval 0 ≤ 𝑡 ≤ 25 

→ Add Grid, and proper Title and Axis Labels to the plot. 

[End of Task] 
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7.2 Displaying Multiple Plots in one 
Figure – Sub-Plots 

The subplot command enables you to display multiple plots in the same window or print 
them on the same piece of paper. Typing “subplot(m,n,p)” partitions the figure window 
into an m-by-n matrix of small subplots and selects the pth subplot for the current plot. 
The plots are numbered along the first row of the figure window, then the second row, 
and so on.  

 

The syntax is as follows: 

subplot(m,n,p) 

 

Example: Subplots 

t = 0:pi/10:2*pi; 

[X,Y,Z] = cylinder(4*cos(t)); 

subplot(2,2,1); mesh(X) 

subplot(2,2,2); mesh(Y) 

subplot(2,2,3); mesh(Z) 

subplot(2,2,4); mesh(X,Y,Z) 

This gives: 
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[End of Example] 

Task 11: Sub-plots 

Plot Sin(x) and Cos(x) in 2 different subplots. 

Add Titles and Labels. 

[End of Task] 

7.3 Customizing 
There is lots of customizing you can do with plots, e.g., you can add a title, x- and y-axis 
labels, add a legend and customize line colors and line-styles. 

The functions for doing this is; title, xlabel, ylabel, legend, etc. 

Example: 

x=0:0.1:2*pi; 

plot(x, sin(x)) 
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%Customize the Plot: 

title('This is a Title') 

xlabel('This is a X label') 

ylabel('This is a y label') 

legend('sin(x)') 

grid on 

This gives the following plot: 

 

[End of Example] 

For line colors and line-styles we have the following properties we can use for the plot 
function: 

Line Styles: 
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Marker specifiers: 

 

Colors: 
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Example: 

>> x=0:0.1:2*pi; 

>> plot(x, sin(x), 'r:o') 

This gives the following plot: 

 

[End of Example] 
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7.4 Other Plots 
MATLAB offers lots of different plots. 

Task 12: Other Plots 

Check out the help for the following 2D functions in MATLAB: loglog, semilogx, semilogy, 
plotyy, polar, fplot, fill, area, bar, barh, hist, pie, errorbar, scatter. 

→ Try some of them, e.g., bar, hist and pie. 

[End of Task] 

 

 


	Preface
	Table of Contents
	1 Introduction
	2 The MATLAB Environment
	Command Window
	2.1 Command History
	2.2 Workspace
	2.3 Files
	2.4 Editor

	3 Using the Help System in MATLAB
	4 MATLAB Basics
	4.1 Basic Operations
	Task 1: Basic Operations
	Task 2: Statistics functions

	4.2 Arrays; Vectors and Matrices
	4.2.1 Colon Notation
	Task 3: Vectors and Matrices


	4.3 Tips and Tricks
	4.3.1 Array Operations


	5 Linear Algebra
	5.1 Vectors
	5.2 Matrices
	5.2.1 Transpose
	5.2.2 Diagonal
	5.2.3 Triangular
	5.2.4 Matrix Multiplication
	5.2.5 Matrix Addition
	5.2.6 Determinant
	5.2.7 Inverse Matrices

	5.3 Eigenvalues
	Task 4: Matrix manipulation

	5.4 Solving Linear Equations
	Task 5: Solving Linear Equations


	6 Scripts and Functions
	6.1 Scripts vs. function Files
	6.2 Scripts
	Task 6: Script

	6.3 Functions
	Task 7: User-defined function
	Task 8: User-defined function


	7 Plotting
	Task 9: Plotting
	7.1 Plotting Multiple Data Sets in One Graph
	Task 10: Plot of dynamic system

	7.2 Displaying Multiple Plots in one Figure – Sub-Plots
	Task 11: Sub-plots

	7.3 Customizing
	7.4 Other Plots
	Task 12: Other Plots


	8 Flow Control and Loops
	8.1 Introduction
	8.2 If-else Statement
	Task 13: If-else Statements

	8.3 Switch and Case Statement
	Task 14: Switch-Case Statements

	8.4 For loop
	Task 15: Fibonacci Numbers

	8.5 While loop
	Task 16: While Loop

	8.6 Additional Tasks
	Task 17: For Loops
	Task 18: If-else Statement


	9 Mathematics
	9.1 Basic Math Functions
	Task 19: Basic Math function

	9.2 Statistics
	Task 20: Statistics

	9.3 Trigonometric Functions
	Task 21: Conversion
	Task 22: Trigonometric functions on right triangle
	Task 23: Law of cosines
	Task 24: Plotting

	9.4 Complex Numbers
	Task 25: Complex numbers
	Task 26: Complex numbers

	9.5 Polynomials
	Task 27: Polynomials
	Task 28: Polynomials
	Task 29: Polynomial Fitting


	10 Additional Tasks
	Task 30: User-defined function
	Task 31: MATLAB Script
	Task 32: Cylinder surface area
	Task 33: Create advanced expressions in MATLAB
	Task 34: Solving Equations
	Task 35: Pre-allocating of variables and vectorization
	Task 36: Nested For Loops
	Task 37: Prime Numbers
	Task 38: Prime Number Function

	Appendix A: MATLAB Functions
	Built-in Constants
	Basic Functions
	Linear Algebra
	Plotting
	Logical Operators
	Complex Numbers


