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Overview

* Function Syntax
 Help Line

« Saving Functions
« Using Functions
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Functions

 Function

= A special type of m-file that runs in its own
independent workspace.

= [t receives input data through a input argument list
and returns results to the caller through an output
argument list.
« Compare to built-in MATLAB functions (sin(x),
log(x), mean(x)).

Input _ Output
| Function -
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Function Example

Calculate the mean squared error (MSE) and the
maximum absolute error (MAE) between two input
vectors.

Input _ Output
» Function -
X, Y mse, mae
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Function Example (cont.)

N

MSE Is defined as (Xk B yk)z

MSE(x,y): k=1

N

where N Is the length of the vectors (they have to
be of the same length)

MAE is defined as  MAE(x, y)=max|(x, - ;)
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Function Example (cont.)

+ We can calculate the |

MSE and MAE of two -
given vectors on the ~>x=[15701103468]
command line >>y=[06891011588],
or we can write a => mse = mean((x-y).”2)
function that will mse =
calculate MSE and MAE 1.4000
for any two vectors... >> mae = max(abs(x-y))

mae =

2
=
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T}_:r ChUsers\agnieszka\Docurnents\ECEGR 101A\LECTURES\CHAPTER &'\ calculate_MSE_MAE.m
File Edit Text Go Cell Tools Debug Desktop Window Help
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function [mse, mae] = calculate_MSE_MAE(x, v)
-19% calculate_MSE_MAE computes MSE and MAE

% Input arguments:
% ¥ - vector 1

% vy - vector 2

Y% Qutput arguments:

d = x-y;
mse = mean(d.™2);

9% mse - the MSE between vectors x an
-% mae - the MAE between vectors

and v

-mae = max(abs(d)); *

9% Function calculate_MSE_MAE computes the mean
% squared error (MSE) and the maximum absolute error
%% (MAE) between two vectors.

N 2
(Xk —Yk)

MSEx,y) = k=L

N

MAE(X, )~ maxi(x, -,
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| C\Users\agnieszka'Documents\ECEGR 101\ LECTURES\CHAPTER 6\calculate_MSE_MAE.m
File Edit Text Go Cell Tools Debug Desktop Window Help

NAHE $BRI20| & Aaenf

m*@ﬁ@%@ﬁ|5’cack: Base

2B B - 10 |+ | 511 | x |26 O
1 function [mse, mae] = calculate_MSE_MAE(X, ¥) " function
2 % calculate_MSE_MAE computes MSE and MAE definition
3 % Function calculate_ MSE_MAE computes the ”%\Iine
3 % squared error (MSE) and the maximum absolute error
5 zfn (MAE) between two vectors., H1 line
& /o Input arguments:
7 % ¥ - vector 1
8 % vy - vector 2
= Y% Qutput arguments:
10 % mse - the MSE between vectors x and vy
11 % mae - the MAE between vectors x and vy
; q - oy help text
14 mse = mean(d.™2);
15 mae = max(abs(d));
16 function body
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Function Definition Line

keyword output arguments list

/ (required) /

function [output arguments] = function_name(input_arguments)

L\

name of the function
Input arguments list
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Exercise

Is this a correct function definition line?

Function [a] = area(w, h)

function [output arguments] = function_name(input_arguments)
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Exercise

Is this a correct function definition line?

Function [a] = area(w, h)

Answer: no.
The keyword has to be typed in all small
letters.
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Exercise

Is this a correct function definition line?

function out = sqr_abs(x)

function [output arguments] = function_name(input_arguments)
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Exercise

Is this a correct function definition line?

function out = sqr_abs(x)

Answer: yes.
If there Is only one output variable, no square
parenthesis are needed.
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Exercise

Is this a correct function definition line?

function y = sumSquaredElements([1 2 3])

function [output arguments] = function_name(input_arguments)
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Exercise

Is this a correct function definition line?

function y = sumSquaredElements([1 2 3])

Answer: no.
The list of input arguments must contain
variables not values.
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Exercise

Is this a correct function definition line?

function x = randomlInt()

function [output arguments] = function_name(input_arguments)
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Exercise

Is this a correct function definition line?

function x = randomlInt()

Answer: yes.
Function may not have any input variables.
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Exercise

Is this a correct function definition line?

function plotResults(x1, x2)

function [output arguments] = function_name(input_arguments)
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Exercise

Is this a correct function definition line?

function plotResults(x1, x2)

Answer: yes.
Functions do not need to have any output
variables.
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The H1 Line

 First comment line
 Used by the lookfor command in MATLAB:

== |ookfor mse
calculate_MSE_MAE computes MSE and MAE
OPTIMSET Create/alter optimization OPTIONS structure.
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The Help Text

« Comment lines starting just after the H1 line
and ending with an empty line.

« Explain the function and its input and output
variables.

* Displayed when help function_name is typed.
_

== help calculate_MSE_MAE
calculate_MSE_MAE computes MSE and MAE
Function calculate_ MSE_MAE computes the mean
squarad error (MSE) and the maximum absolute error
(MAE) between two vectors.
Input arguments:
¥ - vector 1
v - vector 2
Qutput arguments:
mse - the MSE between vectors x and vy
mae - the MAE between vectors x and vy




Function Body

« Contains computer program (MATLAB commands)
that performs the calculations (or plots something,
saves values to a file, etc)

« The commands in the function body have to
assign values to the output arguments

« New variables can be created within the function
body
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Exercise

What is wrong with the following function?

@ EUTLOT, - U DCHMEN LS and Seliangsiamige

File Edit Text Cell Tools Debug Deskkop  Wine

LD | + BRBiRw o | S| F

function ® = randomInt()
% Output a random 8-hit integer.

-y = Int8{10%rand);

[ IS R T L B
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Exercise

What is wrong with the following function?

E EUTLOT LD CHMEN LS an ( SeLangsiamige

File Edit Text Cell Tools Debug Desktop  Wina

N | -+ RR o o | St F

1 function ® = randomInt()
2 % Output a random 8-bit integer.
3
4 -  w = nt28{10%rand});
5
Answer: the function body never assigns a value to the output
variable x.
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Exercise

What is wrong with the following function?

E EUTLOT - Ao CUmen s an Setangs iamig

File Edit Text ©Cell Tools Debug Desktop  Wind

DB &+ R o | & d#hF

function ¥ = randomlInt()
% Output a random 2-bit integer.

-y = Inta8{10%rand);

1
E
3
4
5

Command Window

== Z = randomlInt
7T One or more output arguments not assigned during call to 'C\Documents and Setting
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Saving a Function File

« Use the same file name as the function name.
« The file extension has to be *.m".

" C\Users\agnieszka\Documents\ECEGR 101\LECTURES\CHAPTER 6\ calculate_MSE_MAE.m
File Edit Text Go Cell Tools Debug Desktop Window Help

=y | *%l—%qﬁ;ﬁﬁﬁ*ﬁi Bl ~ & & B B # | stack
(BB B -0 |+ | +[11 [x|H5|@O

1 function [mse, mae] = calculate MBE_MAE{}:, W)

2 % calculate_MSE_MAE computes MSE and MAE
3 % Function calculate_MSE_MAE computes the mean
4
5

% squared error (MSE) and the maximum absolute error
% (MAE) between two vectors.
& % Input arguments:

The above function has to be saved in a file
calculate. MSE_MAE.m
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Using a Function File

« Type the function name in the Command Window.
Include input and output variables.

« Example: || SemmandWinden
»>x=[1579110346 8],
»>»>y=[0689101158 8],
>
== [ml, m2] = calculate_MSE_MAE(x,vy);
>
== ml
ml =
1.4000
>
= M2
m2 =
2
>
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Using a Function File

== [mse, mae] = calculate_MSE_MAE([1 23 4], [01 2 3]);
>
> mse
mse =
1
>
> mae
maes =
1
>
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Using a Function File

E eefjrgr = S g ila et Sa e p s Eidid ~~ b = randomlInt
File Edit Text Cell Tools Debug Deskkop  Wind )
NS & REo o & M7
1 function ¥ = randomiInt(} 5
2 % Output a random 2-bit integer. \
3
: - ®=Int8(10%rand); — different uses

=

== randomlnt == - = [randomlInt randomlInt randomlnt]

ans = Co=
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