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¥ Learning Objectives

 Understand Function Basics.

» |dentify and describe built-in, user-defined, and
anonymous functions.

* Write user-defined functions with input and output
arguments

» Understand how to return and use multiple values from a
function.
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Y’ What Are Functions?

* Definition: Functions in MATLAB are reusable blocks of code
designed to perform a specific task.

 Benefits: Code reusability.
» Better organisation and readability.
» Easier debugging and maintenance.

* Example
function output = myFunction(input)
output = input”2;
end
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¥/Types of MATLAB Functions

* Built-in Functions:
* Functions provided by MATLAB, e.g., sum, mean, plot.

» User-defined Functions:
* Functions created by users for specific tasks.

* Anonymous Functions:
* One-line functions defined in the command window or script.
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¥’ Anatomy of a MATLAB Function

* Structure of a User-defined Function:
function [output1, output2] = functionName(input1, input2)
% Function Description
% Code
end

* Components:
» function: Keyword to define a function.
e [output1, output2]: Output arguments (optional).
« functionName: Name of the function (same as the filename).
e (input1, input2): Input arguments.
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Creating and Using a Function

* Steps to Create a Function:
 Create a new file with .m extension.
* Define the function using the function keyword.
 Save the file with the same name as the function.

* Example:
function area = calculateArea(radius)
% Calculate the area of a circle
area = pi * radius”2;
end
* Usage:
r=5;
A = calculateAreal(r);
disp(A);




¥/ Built-in vs User-defined Functions

Feature Built-in Functions User-defined Functions
Availability Always available Created by the user
Examples sin, Cos, sum Custom calculations
Modification Not modifiable Fully customizable
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” Anonymous Functions

* Definition: One-line functions defined without a .m file.

* Syntax:

f = @(x) x*2;
result = f(4); % Output: 16

* Use Cases:
* Quick calculations.
* Inline expressions for plotting.
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* Input Arguments:
* Variables passed into the function.

* Example:
function greet(name)
disp(['Hello, ', name]);
end

* Qutput Arguments:
* Variables returned by the function.

* Example:
function c = add(a, b)
C=a+b:
end
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\ Functlons with Multiple Outputs

* Example:

function [sumVal, prodVal] = calculate(a, b)
sumVal =a + b;
prodVal =a * b;

end

* Usage:
[s, p] = calculate(3, 4);
disp(s); % 7
disp(p); % 12
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Practical Example

e Task: Create a function to calculate the factorial of a number.
* Code:

function f = factorial(n)
if n ==
f=1;
else
f =n* factorial(n - 1);
end
end

* Usage:
* result = factorial(5); % Output: 120
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¥’ Common Errors and Debugging Tips

* Errors:

» Mismatched input/output arguments.

* File name and function name mismatch.
* Debugging Tips:

* Use the disp commands.

 Check the workspace for variable values.
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* Functions improve modularity and reusability.

* MATLAB supports different types of functions:
* Built-in, user-defined, anonymous.

* Practice by creating and testing simple function

<\ MATLAB



¥ Introduction to MATLAB Plotting

* MATLAB provides extensive facilities for displaying vectors
and matrices as graphs.

 Important functions include plot, xlabel, ylabel, title, and
legend.

» Example Applications: Signal processing, data visualization,
and engineering design.
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Types of MATLAB Plots R2024b

There are various functions that you can use to plot data in MATLAB®. This table classifies and illustrates the common graphics functions.

« MATLAB

« Data Import and Analysis

QEFED e Line Plots Scatter and Bubble Charts Data Distribution Plots Discrete Data Plots Geographic Plots Polar Piots Contour Plots Vector Fields Surface and Mesh Plots Volume Visualization Animation Images
« MATLAB plot scatter histogram bar geoplot polarplot contour quiver surf streamline animatedline image
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« 2-D and 3-D Plots
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errorbar bubblechart3 boxchart polarbubblechart contourslice
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plotmatrix

Related Topics

» Create 2-D Line Plot

MATLAB Plot Gallery

MATLAB

Link: https://uk.mathworks.com/help/matlab/creating_plots/types-of-matlab-plots.htm
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¥ Creating a Basic Plot

* Create a Plot
* plot(y): Creates a piecewise linear graph of vector y vs. its index.

* plot(x, v): Creates a graph of y vs. x.

TFigur\el
ktep  Window Help

| Edit  View Insert

Fi i e Tools  Desl
NEEde Q08| L E

* Example:
X = 0:pi/100:2%pi;
v = sin(x);
plot(x, v);
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Axis Labels and Titles

* Tools:

» xlabel, ylabel, zlabel: Add labels to the x, y, and z axes.
- title: Adds a title to the plot.
* text: Inserts text anywhere in the figure.

* Example: =
X = —pl'p|/1 OO'pl; SE@LE ;TE,TS Eforus[% %sk‘top Window  Help
V= sin(x); 1 | | CrahoftheSieFuncton 4 ALI0GAG)
plot(x, v);
xlabel('-pi \leg x \leq pi');
ylabel('sin(x)’); L
title('Graph of the Sine Function');
text(1, -1/3, '‘Note the odd symmetry.’); . -



¥ Multiple Data Sets in One Graph

* Plotting Multiple Curves:
» Use multiple x-y pairs in the plot function.
* MATLAB automatically cycles through colours.

[ ) E | L] |4\ Figure 1 o O ¥
Xam p e " File gEdit View Insert Tools Desktop Window Help k
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——sinx}
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y3 =sin(x - 0.5);
plot(x, v, X, y2, X, y3);

legend('sin(x)’, ‘sin(x - 0.25)", 'sin(x - 05))




¥ Specifying Line Styles and

* Syntax:
* plot(x, v, ‘color_style_marker’);
* Options:
e Colors:'c’,'m", 'y, 'r','g","
* Line Styles: '-', '--", "', -
e Markers: '+', 'a', "*', 'x', 's',
* Example:
e plot(x, sinly), 'r-', x, sin(y2), 'r+");

b, 'w', 'k,

dI' IAI' IVI' I>'.

Colors
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¥’ Multiple Plots in One Figure

* Using subplot:
e subplot(m, n, p): Divides the figure into an m-by-n grid and

selects the p subplot.
* Example:
t=0:pi/10:2%pi; _— —
y1 = sin(t); y2 = cos(t); y3 = sin(t)./t; y4 = cos{ty +=sin(t); l

subplot(2, 2, 1); plot(t, y1); o/ . |
subplot(2, 2, 2); plot(t, y2); . \ . \ /
subplot(2, 2, 3); plot(t, y3); co e
subplot(2, 2, 4); p

ot(t, ys); \ M\
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Settlng Axis Limits

* Syntax:

e axis([xmin xmax ymin ymax]);
* Example:

axis([-pi pi -1 1]);
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* Key Points:
» Basic plotting in MATLAB using plot, xlabel, ylabel, title.

* Plotting multiple datasets and customizing line styles and
colors.

» Using subplot for multiple plots in one figure.
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