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» IGeneraI Matlab Programming: M-File Functions
= The M-File text 'i'évu"" e :
- iguie
editor can be o =1 —
Oper ed from the Load Workspace... F t{ese: netplil\, helpdesk, or demo.
Save Workspace As. fisit www.mathworks.com.
Show Wodkspace MATLAB E ditor/D ebugger - [Untitled1
NGYV or Qpen . Show Graphics Property Edtor [A Fie E® View Debug 1 y Heb =16]x]
options in the File = ™ B
- Preferences ¥E E NE 8 Ilck:l -
menu L
Print
« Canjalso be -
opened from the S sin
. 4 frcZmmntenms.m
command line by e ()
typingedit s
» edit B e |
Ready Line 1 601 AM
3

»

IGeneraI Matlab Programming: M-File Functions

» Standard ASCII Text file consisting of commands that are

executed in the base Matlab workspace

» The same as executing a group of commands from the
command prompt

:
[# Fie Edt View Debug Tools Window i mysummer_scrlpt
Ho = , =leixl| |a =
* Y mer sScript.m 1 2 3 4 5
a 151 b =
b = [6:10]
¢ = sum(a) 6 7 8 9 10
d = mean(h1| | c =
| @ mysu'nmev_...l 15
Ready 7 d =
8
4
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» IGeneraI Matlab Programming: M-File Functions

Output Arguments Function Name Input Arguments

MATLAB ~ditor/Debugger - mysummer_func. ... [Hi[=] E3

Online He

vi

[« =myswaoer _func(a,b)
a and b are input wvectors
c returns the sum of a

d returns the mean of b

Function|Code =y ¢ = sSuw(a)
d mean (hb) ;

] @ mysummer_f...]

Ready ne8 | 4| 5

» IGeneraI Matlab Programming: M-File Functions

;
= Executed like any Matlab R T
fljnction fur:i.:\::icm [c,d]=_mxlrsummer funi:.Fa,b]
» help mysummer_func i
MYSUMMER_FUNC is a function i;umca;,-
[c,d]=mysummer_func(a,b) - mEen b
a and b are input vectors e LS
c returns the sum of a e
d returns the mean of b
» [c d]=mysummer_func([1:5],[6:10])
C =
15
d =
8
6
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» IGeneraI Matlab Programming: M-File Functions

Variable Input Arguments

» Vararginis avariable length input argument list that

allows any number of input arguments to a function
» Vararginis acell array
» Varargin must be declared as the last input argument

and collects all the inputs from that point onwards

» nargin generally holds the number of function input
arguments
= Inside the body of a user-defined function, nargin

returns the number of input arguments that were used
to call the function

» ‘ General Matlab Programming: M-File Functions

* MATLAB Editor/Debugger - [myvarin_func.m - D:... [[=] E3
« Exclude
parenthesis for & e Edt View Debug Tods window Hep 18] ]

nao inpUtS function myvarin_func{ varargin ) -
\ sStr = numZstr{ nargin ) ;

disp(['Nun of Inputs = ' str]): LI

» myvarin_func

Num of Inputs = 0O

» myvarin_func(l)

Num of Inputs = 1

» myvarin_func(l,"a")

Num of Inputs = 2

» myvarin_func(l,"a", "More")
Num of Inputs = 3

[Lne3 | 4
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» IGeneraI Matlab Programming: M-File Functions

‘IAI‘AI‘N:IA I

varargin

» Note that the varargin is actually a cell
containing any possible data type

= Itis up to the developer to handle different data
types and extract the information from the cell

s Control flow statements (m( switch, |f) are used

TG

to decipher the arguments

» ‘ General Matlab Programming: M-File Functions

Variable Workspaces

» Alllvariables are stored in a workspace
¢ Base Command line & script files.
¢ Function Defined and maintained within

function (includes Persistent
variables)

¢ Global All functions can access.

10
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» IGeneraI Matlab Programming: M-File Functions
ble

» Create a function to update a global variable
patriot and set is equal to the string “blue”

MATLAB Editor/Debugger - [update_patriot.m - E:\Ford\GUI\01 Ge... |H[=] E3
(4] File Edit View Debug Took Window Help -2 x|

function update_patriot

global patriot:

disp(['Global patriot was ' patriot])
patriot = 'blue';

disp(['Global patriot is now ' patriot]ﬂ

[4] update _patri...l

11

» ‘I General Matlab Programming: M-File Functions

‘If\l‘ ‘7 _V_%

LAaln Al ralalAaA Ty, "
Global Variable Example

» global patriot
» patriot = “red”
patriot =

red

» update_ patriot
Global patriot was red
Global patriot is now blue

» patriot
patriot =
blue

12
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» IGeneraI Matlab Programming: M-File Functions

M-Function Persistent Variable

» Apersistent variable is like a global variable that
Is only accessible to the function that created it

function update persistent

persistent someval

1T 1sempty(someval)
someval="i1nitialized"

else
oldval=someval;
someval=[oldval

end

and more®]
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» ‘I General Matlab Programming: M-File Functions

7

nAlatrtAa DAaratreatr At
upudalc rFelisisiellil

» update_ persistent
someval =
initialized

» update_persistent
someval =
initialized and more

» update_ persistent
someval =
initialized and more and more
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» IGeneraI Matlab Programming: M-File Functions

=

» Use clear function to remove persistent o
global variables from Matlab workspace

« mlock can be used to lock the currently running
M-File in memory, thus making its persistent
variables unclearable

= munlock returns them to a clearable state

15

» ‘ General Matlab Programming: M-File Functions

= Mare than one function can be defined within an
M-File
= The M-file must have the name of the first
function

= Alllother functions are considered subfunctions

» Subfunctions can only be accessed by other
functions in the same file

» Each subfunction has its own workspace

16
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» IGeneraI Matlab Programming: M-File Functions

[7_N Il 1~ y A _V_%

Ci. . ~nf,:, Py | P i~
SUDITUTICUOTT EXAITIPI

» Create a subfunction that can only be called by
sub_example

function sub_example(num)

for n=1:num
run_subfunction(n)

end

function run_subfunction(n)
disp(["run subfunction entered "...
num2str(n) " time(s)"]);

17

» ‘ General Matlab Programming: M-File Functions

Vi 53 B P_S WA _WT_V_\

| eI PR A .
CACLULE SUD X‘Ilp

\V

» sub_example(3)

run_subfunction entered 1 time(s)
run_subfunction entered 2 time(s)
run_subfunction entered 3 time(s)

» run_subfunction(l)
??? Undefined function or variable “run_subfunction®.

s SU avamnle ic aeececcible from - the M
L;I\ULIII'JIL, o AU LV OoOIVITC 1TuUIrirure 1

Work_space but run_subfunc
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