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INLINE FUNCTIONS INLINE FUNCTIONS

Elle Edic Debug Desklop Wndow Help

|4 BB 9 & & o = | @ | curren Direcany Eﬂaih{c =
» Short mathematical functions may be written as one=line B I @ i v e e oot e :
Al Files L Tvpe >»> help inline =
inline ObJeCtS' ‘:Zg;;mo EEHE,F INLINE Construct INLINE object.
DY Rl it HAL_MT INLINE(EXPR) constructs an -inline function object from the
MATLAB expression contained in the string EXPR. The input
. arguments are automatically determined by searching EXPR
® Usage for variable names (see SYMVAR). If no variable exists, "x'
. T , . e e , is used.
function name = inline(’function definition’,
INLINE(EXPR, ARG1l, ARG2, ...) constructs an inline
’argumentl" ’argumentz’,_ . ) Fum:'t'iun whose input argl.ment? are specified by the
strings ARGl, ARG2, ... Multicharacter symbol names may
be used. ]
T i
Command flistory _w [ n % INLINE(EXPR, N), where N is a scalar, constructs an
i ex_04_6 inTine function whose input arguments are 'x', 'P1',
&%-- 3/2/10 10:00 YRR sy PN
help 1inline 3
= v |l Examples: |4
[4 s O
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INLINE FUNCTIONS

« EXAMPLE:

f_\IE EUII De.uug Desktop  Window HEID

_.| 4 & LE "7 (ol i) ﬂ ‘ W ‘Currem Dirécrany | fmedia |vr B

Cursent Disectoiy 1+ B p- s W0H =)

[CRE=ar ) | & - Qmm to MATLAR Waich this Widen, ses Damas, or read Getting Staniad * .
Wz mwe || be used. = 1 Convert degrees to radians
I_i‘-cdrom Folder

{2 cdrom0 Folder INLINECEXPR, N), where N is a scalar, constructs an

[.hal-miab HAL-MT]|

inline function whese input arguments are 'x', 'P1', degzrad = |n||ne(’ deg / 180 * p| ’, ’deg1)
PR g TRRY:

Examples:
g = dinline('tA2')
g = inline('sin(2*pi*f + theta)')
g = inline('sin(2*pi*f + theta)', 'f', 'theta') 2 Calculate hypothenus

g = inline("xAP1L', 1)

] [ See also symvar. hyp = inline(’sqrt(a/\z + b/\2 )” ’a” ’b’)

{.MITFI:;CI_]'I]I::E w07 x

B%-- 3/2/10 10:00
help inline 2

Overloaded methods:
eml .inl1ine

1 = ¥ > -
4 Stan ‘
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f_\IE EUI[ De.nug Hesktop  Window HEID - EI\E Edic D:nug Deskiop  Window HEID

(=] | 4 B LB Lo Rl R | 7] |Currem Diractang | fmedia _-| & ‘ @9 o ‘ o ﬂ | F) |Currem Diraciary | /media E 5]

Current Digectory O 2 W] Current Divectory = 0O 2 ]

(R A i QNewm WATLAB? Walch this ¥iden, ses [emos, or read Letting Staded » s | @ Qr.lew to MATLAR? Watch this Viden, ses Dempos or read Getting Started X
PRl Hles: & e ||>> deg2rad=inline(’ deg / 180 * pi ', 'deg') Allfiles & Tyoe. >> deg2rad(130)
= cdrom Folder = edrom Folder
1= edrormd Folder = edromi Folder 2
1) hal-mcab HaL-w) [deg2rad = [).hal-meab HAL-M1| (NS =
Inline function: 3.1416

deg2rad{deg) = deg / 180 * pi
>> deg2rad(45)

>>
ans =
0.7854
] ¥ P |
Command History s [ n x Command History _ w Mom x|
deg2rad=inline(* gk b Bet R
~cle ~cle
. - deg2rad(180)

-deg2rad=inline(.
i t degZrad(45) |-
4 stai 4] [ 4 stan| K
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@ INLINE FUNCTIONS

f_\IE Eﬂll De.uug Deskiop ]ﬂ]nuuw HEID

@ INLINE FUNCTIONS

Fllz Edif  Depug  Deskiop  Winde

W Help

& ‘ AmE O | R = | @ |Currem Diratary | fmedia o= = = ﬂ? % | w |(urrem Birectary | /media \
Cursent Directory =0 & x Wp = e e e s
R T ﬂNewto MATLAR? Watch this Viden, ses Demns, or read Getting Staded. X BB - ONewto W ATLAE? WaiCn This Video, ses 08mDs, oF read Geming starsed. x
All Hes & Tyoe >> hyp = inline( sqri(as2 + bA2)' ,'a", 'b") pllRes e >> hyp = inline('sgrt(ar2 + bA2)' ,'a’', 'b")
S cdrom Folder I3 edrom Folder
2 edrom0 Folder i I edromd Faolder
) .hal-rrtab Hal-mT [y = | ].hal-rrab HAL-wT [l =
Inline function: InTine function:
hyp(a,b) = sqrt(ar2 + bA2) hyp(a,b) = sqrt(arz + ba2)
> | >> hyp(3,4)
ans =
5
R T&
Command Histery =0 7 x| Command Histoy w0 r x| |>> ‘
~cle E:
~hyp = inline(’
) hyp(3 4) =
. L
4] (& snm] L4
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")) SCRIPT M—FILES

SCRIPT M-FILES

* Programs are contained in m—files. m—files are plain text files. Not
binary files produced by word processors.

* File must have ".m" extension

* m-file must be in the path Matlab maintains its own internal path

* The path is the list of directories that Matlab will search when looking
for an m—file to execute.

¢ Manually modify the path with the path, addpath, and rmpath built-in
functions.

Feyzi Haznedaroglu week #5 11

@ SCRIPT M—FILES

CURRENT DIRECTORY

TR AH R T

ENe EdR Depup  [eskiop  Wndow  Help

NS | @2 e &o
I Warkspase = B
‘.-;Jiﬁ'HE |

e & Jeatue

Comman Hiztory i =

o e—

T =

help vector
help arrow
lc

A

2] | & | currem Dirzcoony |

|4 Start|
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Bl Enn
’_11:-' R R=T

Ozfup Desktap  wWhdow  Heip

o | ol 3| | uren Dlremm.;?'

> |
nizeme - [vaiue
) —— D)
Command History w B onos
‘help vector I
help arrow |
5
~cle = |
[ 4 st 0
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flle At Isvi G0 Lell Toos Dedug  Deskron mnuw Haip

—H—»II&“WM{-I (e | R BRI R e | W
. ; . B
| ec*'] Q
Sl Bt i
Tt tn1 oL I
[@stan] [+]
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Elle Edr Depup [eskiop  Wndow  Help

DS s @9 o|dE 2| @ Dirtting | thome,sept [+l &
N - visible. =
Marne &
PATH(P1,P2) changes the path to the concatenation of the two path L
strings P1 and F2. Thus PATH(PATH,P) appends a mew directory to the
current path and PATH(P,PATH) prepends a new directory. If P dis already &
on the path, then PATH(PATH,P) moves P to the end of the path, |
and similarly, PATH(P,PATH) moves P to the beginming of the path. &
For example, the following statements add another directory to MATLAB's
search path en various operating systems:
Unix: path{path, ' /home /myfriand /goodstuff’)
Windows: path(path,’c:\tools\goodstuff')
) S — |
o e See also what, cd, dir, addpath, rmpath, genpath, pathtoel, savepath, rehas
“help =
help i Referance page in Help browser
help r« doc _path =
e ol {3 = I [
4]
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TATCAE AT

Ele Edr  Depug  Deskop  Window  Help

OGS 6@ oo 2| 0| curem oo

visible.

PATH(P1,P2) changes the path to the concatenation of the two path
strings P1 and P2. Thus PATH(PATH,P) appends a new directory to the
current path and PATH(P,PATH) prepends a new directory.
on the path, then PATH(PATH,P) moves P to the end of the path,
and similarly, PATH(P,PATH) moves P to the beginming of the path.

For example, the following statements add another directory to MATLAR's

search path on various operating systems:

If P 45 already i

Unix: path(path, ' /home /myfriend /goodstuff')
Windows: path(path, c:\tools\goodstuff')
See also what, cd, dir, addpath, rmpath, genpath, pathtoel, savepath, rehas
Reference page in Help browser
doc path o
EE [ [v 1
i
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)} SCRIPT M—FILES

addpath

Elle Edt Debug Deskiop. Window  Help
ODd|saB
¥ iE i
' »> help addpath H
telanf 2 ADDPATH Add directory to search path.
ADDPATH DIRNAME prepends the specified directery to the current
matlabpath. Surround the DIRNAME dn quotes if the name contains a
space. If DIRNAME is a set of multiple directories separated by path
separators, then each of the specified directories will be added.
ADDPATH DIR1 DIR2 DIR3 ... prepends all the specified directories to ;
the path. :
ADDPATH ... -END appends the spacified directories.
ADDPATH ... -BEGIN prepends the specified directories.
ADDPATH ... -FROZEN disables directory change detection for directories
1 e being added and thereby conserves Windows change
e notification rasources (Windows only).
~help j=
‘help = Use the functional form of ADDPATH, such as ADDPATH('diril’,'dir2’,...),
help rlL when the diractory specification is stored in a string. i
[ [ Y R B R B T T
[ st 14
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@ SCRIPT M-FILES

addpath

Elle  Edi

Mama &

Debug
e 4 %@ 9 o & 5| @ | curem Dirertong | /hiome /sepr
s i

[esklop  Window  Help

being added and thereby conserves Windows change
notification resources (Windows only).

Use the functional form of ADDPATH, such as ADDPATH('dirl','dir2",...),
when the directory specification is stored in a string.

P = ADDPATH(...) returns the path prior to adding the specified paths.

Examples

addpath c:\matlabywork

addpath /home/user/mat]ab

addpath /home/user/matlab: /home /user /matlab/test:

addpath /home /user/natlab /home/user/matlab/test
See alsoe rmpath, pathtool, path, savepath, userpath, genpath, rehash.
Reference page in Help browser

Mo kdgaty
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)} SCRIPT M—FILES

Elle  EdK

Mg dBdB9 e B3| e | cuen Dirsctong | (home fsepn

Debup  Peskiop  Wndow  Help

s> halp rmpath
RMPATH Remove directory from search path.
RMPATH DIRNAME removes the specified directory from the current
matlabpath. Surround the DIRNAME in quotes if the name contains a
space. If DIRNAME s a set of multiple directories separated by path
separators, then each of the specified directories will be removed.

RMPATH DIR1 DIRZ DIR3 removes all the specified directories from the
path.

Use the functional form of RMPATH, such as RMPATH( dirl’, 'dir2’,...),
when the directory specification is stored in a string.

P = RMPATH(...) returns the path prior to removing the specified paths.

Examples
rmpath c:\matlab\work
rmpath /home/user/matlab
rmpath /home/user/matlab: /home/user /matlab/test:

| Start]
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Elle  Eor

Degug

Desktop  Wndow  Help

—

NS | s @2 o | g 3| ©|curem Direttor: | homs sepr =Ll
¥ R R
I - path. |
riame
Use the functional form of RMPATH, such as RMPATH('dirl','dir2',...),
when the directory specification is stored in a string.
P = RMPATH(...) returns the path prior to removing the specified paths.
Examples
rmpath c:\matlab\work
rmpath /home/user /mat]ab
rmpath /home/user/mat]ab: home/user /matlab/test:
rmpath /home/user /mat]ab /home/user/matlab/test
FPAL) See also addpath, pathtool, path, savepath, userpath, gempath, rehash.
= '; Reference page in Help browser
doc_rmpath
PRI s =
[ 4 start| 14
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)} SCRIPT M—FILES

SCRIPT M-FILES
m Not really programs
m No input / output parameters
m Script variables are part of workspace
m Useful for tasks that never change

m Use a script to run function for specific parameters
required by the assignment

Feyzi Haznedaroglu week #5 21

e SCRIPT M-FILES

EXAMPLE:

% SIMPLE SCRIPT FILE

theta = linspace (1.4 , 4.6);

tandata = tan(theta);

plot (theta, tandata);

xlabel (’\theta’);

ylabel(’tangent’) ;

grid;

% File named as ex_05_03.m and run with

% the name of the filename without the ".m".
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)} SCRIPT M—FILES

EXAMPLE:

H -l-l
Elle ot Depup  Reskiop  Window  Help =
N é B9 e |80 2| @ curem oireton| imediaTranscend/source =[] @

CUUUIET L = R B SR s Wy —————r e |

DG B >> type ex_05_03.m
2l Files ¢ Type

#idelzera.m M-file

e MFilG % SIMPLE SCRIPT FILE

#jex 05011 W_file theta = linspace (1.4 , 4.6);
Flex 05 02m  M-file | |tandata = tan(theta);
#1ew_05_03.m M-file plot (theta, tandata);
Fyex_05_04.m M-Ffile x1abel ("\theta');

®lex_ 05 0G.m  M-file : .
Bex 0 0sm  Mfile ||Y)3bel(tangent®);

#itact.rm porie || 9rids :
| Frac.m M=file % File named as ex_05_03.m and run with
#regrunelm M=rilz % the name of the filename without the ".m".
®ystars.m M=file s
#itast.m M-Tilz
®itestvar.m M-file
e I
Commana History 0P X
type ex_l]i_l}i.ul:
cle &=
[t g .
d-gurr.] J_I
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e SCRIPT M—FILES

EXAMPLE:
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SCRIPT M—FILES & FUNCTION M—-FILES FUNCTION M-FILES

SLAIET ML FUNCTION M-FILES
m All variables created in a script file are added to the
workplace. m Functions use input and output parameters to
communicate with other functions and the command

®m This may have undesirable effects because variables

already existing in the workspace may be overwritten window

m Functions use local variables that exist only while the

FUNCTION M=FILES function is executing. Local variables are distinct from
variables of the same name in the workspace or in other
m Matlab has many built-in functions. functions.
m Use type functionname to verify the functions. m Input parameters allow the same calculation procedure

(same algorithm) to be applied to different data. Thus,

m Function m—files differ from a script file in that it : _
function m-files are reusable.

communicates with the MATLAB workspace only through

specially designated input and output arguments. m Functions can call other functions.
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FUNCTION M-FILES FUNCTION M-FILES
BASIC RULES EASNIPLE
General form of a function filename.m file Write a function called FtoC (FtoC.m) to convert
function [ outargl, outarg2, ... ] = Fahrenheit temperatures into Celsius.
name(inargl, inarg2, ...)
% Comments to be displayed with help name function C=FtoC(F)
. % Celsius=FtoC(Fahrenheit)
outargl; % Converts Fahrenheit temperatures to Celsius

.- C=5%(F-32)/9;
outarg?;
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) FUNCTION M-FILES

EXAMPLE:

Eile Edi ¥eew Graghics Debug Deskiop Winckw  Help
S| % W@ 9 o | 0 = | @ | curren Dinsccorg | imedindTranscendjscorce [+ | @

-
") FUNCTION M-FILES
EXAMPLE:

Elle. Ede Depup  Deckiop  Wincdow  Help

NS 4 ®E 9 o &0 =1 | @ | currem Direccory | imedinfTranscendtsourcs fwi| ] i
4 WU < ommand Wingow wor x| 4 R L B IE B o Wingpy——————
ErECLE ]l s eypie) FEoGu of RIEY B *|>> type FtoC.m
HN:]me L Jwalu= E;m‘e L value
tandata <L 100 60l | £ncion C=FEaC(F) T ans 372222 || Funetion C=FtoC(F)
N IO 8o el siuseFtoC (Fahrenheit) Hindata 100200 | Celsius=FtoC (Fahrenheit)
| |% Converts Fahrenheit temperatures to Celsius % Converts Fahrenheit temperatures to Celsius
C=5%(F-32)/9; C=5%(F-32) /9;
| |>> help FtoC »>> help FtoC
Celsius=FtoC(Fahrenhait) Celsius=FtoC (Fall"!;nhe'i t) s
Converts Fahrenheit temperatures to Celsius Converts Fahrenheit temperatures to Celsius
o »> FtoC(99)
ans =
2l e [ I | O I ] [
Caifiiatid Histny O oR Codiiinand Histery OE 37.2222
cle = type FtoC.m -
type FtoC.m |: help FtaC [ g
~-help FtoC = | —-Ftol (99) = |
4 st [ 4 sun| [4)
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e\ FUNCTION M-FILES e FUNCTION M-FILES
SUMMARY OF INPUT AND OUTPUT ARGUMENTS SCOPE
m Values are communicated through input arguments and LOCAL VARIABLES
output arguments. . . L o .
. ) L. , m Any variable defined inside a function is inaccessible
m Variables defined inside a function are local to that ouitside it
function. Local variables are invisible to other functions Such ; bl erred ocal. Th ) |
siill 56 the. cortiand SR EsRIETSHL. m Such variables are referre to as local. They exist only
. inside the function, which has its own workspace separate
m The number of return variables should match the number . : )
. . . from the base workspace of variables defined in the
of output variables provided by the function. :
Command Window.
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FUNCTION M-FILES

SCOPE
GLOBAL VARIABLES

m Variables defined in the base workspace are not normally
accessible inside functions.

m Their scope is restricted to the workspace itself unless they
have been declared global: global VARIABLENAME
m If several functions, and possibly the base workspace,

declare particular variables as global, then they all share
single copies of them.

FUNCTION M-FILES

SCO
GLO

PE
BAL VARIABLES cont'd.

Matlab recommends that global variables be typed in
capital letters to remind you that they are global.

The function isglobal (VARNAME) returns 1 if A is global,
and 0 otherwise.

The command who global gives a list of global variables.

The command clear global makes all variables
nonglobal. Example: clear VARNAME makes VARNAME
nonglobal.
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FUNCTION M-FILES

PERSISTENT VARIABLES

Persistent variables remain in existence between function calls.

FUNCTION M-FILES

EXAMPLE:

Bl Ede Petug  Deskiap  Wridow  Helg

O & BE 9 o d 2| | oo oireoneimesa arscenasearce [» 7] @

Example:

function test
persistent count
if isempty(count)
count = 1

else

count = count + 1
end
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4 I nesnase w0 x| RS TR EARETERra
B E M- *|s> type test.m
hiarne = Jeaus
H ans e function test
eHrandata < 1x 100 dol PR t
Hitheta wiu oo dpl] PAT SRR O
if isempty (count)
count = 1
alse
count = count + 1
and
== test
count =
4| = [ [» 1
Eomimand Histary (L0 B S
S e |
cle f
‘type test.m |_
“test 5 ol
4 Start| [4]

Feyzi Haznedaroglu
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FUNCTION M-FILES

Ellz. Edr. Debug QESJC[UD HI‘IUUN Helpg
il | ﬁ P h ol d | £ |currem Dlt\ettury; Jmeura.n’T:amcenn.lsmrte

FUNCTIONS WITHOUT RETURN VALUE

L) O a0 x| = *
'\:g;uaa'raﬂ o o > test | F : g i
N T ' Omit the equal sign and output arguments in the function
£l ans 37.2223 count = s ;
Hiandaa <lx100d0 definition line.
th thata <12 100 dod 1
EXAMPLE:
»>> test =l
count = i
function stars(n)
2 -
asterisk = char(abs(’*’)*ones(1,n));
»>> test 5 .
I _ disp(asterisk)
: i I 1= count =
Command History B o=
cle s 3
type test.m L
test I? > =
|4 stan )
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FUNCTION M-FILES

EXAMPLE:

TARITAH 7o
Elle Edt Defup  Desktop  Window Help Ele Edr  Depup Deskiop  Wndow  Help
_1 =3 ‘ B9 e|l&d 2| e | crn Directon [ mesia Transcensjsource (][] Ll @ DS | 4@ 9 o do 2| @ | curren Directorg| | imediarTrarscendssource
Ejiﬁ’"-l © " |>> type stars _3-’-'-*’"- "~ "|>» type stars
Marme & ralue Mame - Valuz |
Bans 372003 : FBans o ——
ot i Funct'!on stars(n) o £, Z1x100 dof | FUmetion s s(n) v .
i theta < 1x100 doy |@sterisk = char{abs("*")*ones(1,n)}; Htheta 14100 dl | @sterisk = char(abs ("% ')*ones(1,n));
disp(asterisk) disp(asterisk)
»» stars(9) »» stars(9)
Ardeesed i Sedndedidioe
g »» abs('*')
ans =
42
i = [5 i xS T i
Command Historny [ =1 58 ) Eoammand Histary (L= I -
= e stars =
typ
-stars(9) L
i . ~abs('*) = |
14) [ stan] 4]
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Elle Edt Defup  Desktop  Window Help
US| # %39 o &gl 2| @ | curem Direccong | frmedia T ranscend)seurce |||

@

4

H ool % - SE:
ame & |vaiue || function stars(n)
gﬂni " asterisk = char{abs("*')*ones(1,n));
tandata < 12100 do disp(aster"isl()
M thata <1x100dof | " stars(9)
Akt
>> abs('*")
ans =

42

»» char(ans)

A s 0|
Command Historny (L0 = B NS 4
stars(9) = P
wet
--char(ans) =l B =
[#5tan] I8l
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FUNCTION M-FILES

VECTOR ARGUMENTS

m Input and output arguments can be defined as vectors.

m A vector is initialized each time the function is called.

EXAMPLE:

dice function generates a vector of n random rolls of a die.

function d= dice(n)
d = floor(6 * rand(1, n) + 1);

Feyzi Haznedaroglu week #5 42

Blle Edt Depup Deskiop  Wndow  Help
US| @9 o gl 21| @ | curren Dirsconng | fmedia T ramscend)seurce |

W

T s .91
ool - © " s> type dice.m
ame - Jeatue i
Ll ans L A . .
unction d= dice(n)
HHtandata < 1% 100 do
FHtheta 12100 doy |4 = Floor( = rand(1, n) + 1);
»> |
IR [¥
Commanad History wOe X
char{ans) =
cle \:
~-type dice.m = |
[# st 1)
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Pl Et Detup Deskop  Wndow  Heln
DS 4@ o o 2| @ | curem oirectong | imedia T rarscend/seu

a4 | workspage = 0 2 % i
el B K © "> type dice.m
erne « Jeane |
e ans [5:8,1] function d= dice(n)
Htandata < 1% 100 dol d = Floor(6 * rand(l, n) + 1) ;
FHtheta <1100 dol 1 P
»» dice(3)
ans =
5 6 1
s> |
] T e
Commana Histany . EI X
clc =
“type dice.m L
dice(3) 5 |
s 14
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fils Edé Dsbug Daskiop
DS dMBE 9 o @ 5| @ corem orecongr

Wridaw  Hslp

fila Edt Debug Dacktop  Wndow Help

NS s @20y
q L

4 | Warkspacg 1+ 0 2 = T | Wurkspaes 1+ 02 x . [T T
Ll B LN *|>> type dice.m B - = |»> dice(3) =
hame = Jrane peme < [ae
i/ ans . — s FHans 4 ans =
EHtandata <14100 do Eu:c'FII::r:E T::::J(l ety Hatandata <1100 dol
i theta < 1%100 do s i E2 . ' Htheta <1x100 di 5 6 1
ans = > Floor(4.7)
3 6 1 ans =
== Floor(4.7) 4 {_}
ans = > Floor(4.2)
T Py m— iD " 1 i | —
Coanirams History Oa = Cunumany Hiswory LN mi S
type dice.m r~ g dice(3) 4
dice(3) L - Floor(4,7) il
- A floor(4.2) L[> | -
& Ll ¢ start] g
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TIATTRH
Ble Edt Detug Deskiop Wndow Help )
pASSING AN ARGUMENT O | ¢392 o | &g 2| @ | curem Dirscong |
T w1 e Sl
i EplE - *|>> type delzero.m
m Passing an argument by value: i T —
. . . . HHans 4 . -
An input argument is passed by value only if a function Brandaa <ix100d0f| Tumction ¥ 0 NIt
e, 3 Hithets <14100 dof [¥ = x0x -= 0);
modifies it.
% x = delzero(x)
m Passing an argument by reference >
function y = delzero(x)
¥ =xlx 7= 0);
. il ] i
f; X = delzero (X) Eammana History =
floor(4.2) “
clc |_
—type delzero.m = |
LAt &
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EXAMPLE:

Elle  Edt  Detup  Deskop  Wndow  Help
g em@oe 2 | & | currer Directorg | imecia Transcend)seurce

4 7 |I\|'um_£|luv won %
ol S * |+ type delzero.m
peme o [vae
HH ans 4 : i
Htandata <1t ] PETTan o '_m“"(x)
Hithata <1x100 dof [¥ = X{x ~= 0);
=53 [242,4,0,%,0
% x = delzero(x)
= x = [0, 2, 4, 0, 9, 0, 12];
5
Al a !
Commzana History L= 2
clc =
-type delzero.m E
il .
4 star Kl
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TATTAR VLI TR TOEY

Elle’ Edr’ Depug  Reskiop  Wndow  Help

DS d @9 | ddad|e|wen Dirsctang | /e rarscend source ||

T sy 0 8%

o E N - SF
ieen o Jeals 3
HH ans [2,4.9,12]
FHtandata < 1x100 do
HHtheta <14100 do
EH x [2,4,5,12]

. | s '1 1)

Command Histeny [l =B I

cle =
type delzero.m L
k= delzero(x)

y = x(x ~= 0};

% x = delzero(x)
»> X = delzero(x)

>> type delzero.m

function y = delzero(x)

12

[ stan]
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NUMBER OF ARGUMENTS OF A FUNCTION

Use nargin and nargout functions to display the number of
input and output arguments.

EXAMPLE:

function y = myfunci(a, b, c)
disp(nargin)
¥y = nargin;
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Elle Ede Detup Desktop  Wndow  Help

NEg|l+4 B2 (b 2
4

'wulhﬂmu_ L, . 7
cl LT =j #
pame i fvane |
HH ans 2
FHtandata <1x100 do
Htheta <14 100 do
FH x [2,4,9,12]

4] e e

Commzni Hisory = I

a

clc
type myfuncl.m E

| @ | currem Directong | ImediafTranscend)source I

>> type myfuncl.m

function y = myfuncl(a, b, )

disp(nargin)

¥y = nargin;

s> myfuncl(l,2)
2

ans =

>

~myfuncl(l,2) =

EXTT
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FUNCTION M-FILES

SUBFUNCTIONS

m An M-file may contain the code for more than one
function.

m The first one in the file is the primary function and is
invoked with the M-file name.

m Additional functions are called subfunctions and are

visible only to the primary function and to other
subfunctions.

m Each subfunction begins with its own function definition
line.

m Subfunctions follow each other in any order after the
primary function.

RECURSIVE FUNCTIONS

RECURSIVE FUNCTIONS

MATLAB allows functions to call themselves in a process called
recursion.

Recursive function can cost too much time and memory.

Example:

Factorial function can be written in a recursive " .m" file.

nl=nx(n—1)!

RECURSIVE FUNCTIONS RECURSIVE FUNCTIONS
EXAMPLE:
EXAMPLE ||e EdR Detup  Desktop  wrdow  Help : =

function y = fact(n)
% Factorial Recursive definition of n!

disp(n)
if m A
y = n * fact(n-1);
else
y =1
end
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M| 4 mE 9 o 0 21| ® | curren Direetorg| imeaTranscend seurce v_ Fr
4 | Wurkspage -0 p - % EETTTR M
B ol ) G " |»» type fact.m
hiame vaiue
HHans 2 : -
FHrandata < 1% 100 dol :u:ctlon.y.l nf“t(q) definiti £ nt
i thata 214100 doy | * Factorial Recursive definition of n!
i 2,4,9,121 ||disp(n)
ifns1
¥ = n * fact(n-1);
alse
y=1
end
ke
(1 FETTE | [»
Commanad History (L= 5 -
myfunci(l,2) =
clc
~type fact.m 5

[ srart| |T
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EXAMPLE:

Blle Edn. Detug  Deskiop Widow  Help
Dl | & BB 9 o &l 2| | curen Direcony | /media/Trarscend)source

4 | W pace 100 % T R
el N - > fact(?) i
Mome = frae 7
ER ans 5040
tHtandata < 1% 100 do [
HEthota <1100 do
B H [2,49,12] 5
4
3
2
2 2o — 1
1 =a I 2]
Commandg Histary +0R X
clc = ans =
type fact.m U |
fact(7) = 5040 B
| Start| _'_|
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FUNCTION HANDLES

FUNCTION HANDLES

Function handles points the defined function.

m A handle for a function is created with @. A function may
be represented by its handle. In particular, the handle may
be passed as an argument to another function.

m feval evaluates a function whose handle is passed to it as
an argument.
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FUNCTION HANDLES

EXAMPLE:

function myplotfunc(funchand, limitl, sample)
% plot the given function
% with the given limits

x = linspace(limiti1(1), 1limit1(2),sample);
y = feval(funchand, x);
plot(x,y)

7% fhand = @sin
% myplotfunc(fhandle, [0, pi/2], 100)
% fhand = @cos
% myplotfunc(fhandle, [0, pi/2], 100)
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Elle Eck  Depug [Reskop  Mndow  Help
D e oo 2| @ curem Director | e T ranscenesource il

ST LT TR = 8 e B ] B WO —— R
adE - >> type myplotfunc.m
AiHlEs & Tyme
#1¢x_05.01.m M-file *| | Function myplotfunc(funchand, Timitl, sample)
Esi'gg'ggm uj::: 1|% plot the given function

Fex 05 04  Mfile [ {]= I'it'll the g'iw?n"l'irits .

¥yex 05 05.m M-filz | ||x = Tinspace(1imit1(1), Timitl(2),sample);
Jax 05050~ Editor 4 ||y = feval (Funchand, x);

lex_05_06am M-file | Tot

N ex.05.08m~  Edhor4d|P or*i¥)
) fact. —fi

B ot m Wl ||% fhand = asin

Srgfunclm  M-file | ||% myplotfunc (fhandle, [0, pi/2]. 100)
Firyplotfuncim M-file | ||% fhand = ficos
M-file l—

®stars.m .
Btost m Minig % wplattum (e, [0, /21, 400)
e 1l
Command History B oo S
BB L | C—

clc [

type myplotfunc =
s —

[# star] [«
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Elle. Edi Debug Deskiop  Windov tlEIF

g2« 2| e | Currem mirectane | | imediafTranscend)seurce |
LI e Rt *W_Iﬂd
-f-n.ﬁd 4 |s> fhand = dsin
A1 i

*:ex 05 oLm  M-file (| fhand =
Flax_05_02.m M-flle
®ex_05_03.m PM=file .
Flox 05 04m  M-file sin
Flex 05.05m  M-file
Jex 05 05~ Editord | |»> myplotfunc(fhand, [0, pi/2], 100)
Flex_05.06.m  M-file | ||,

Clex 05 06m~  Editords

) fact.m M-Filz
®ftaC.m M-Flle
FrmyfuncLm M-file
Eirryplotfuncen  M-file
®istars.m M-Ffile —
l.t ast.rn M-file |+
il T |
EamimzEnd History (T I IR

S -

- fhand = @sin

lyp'l otfunc(fhanc.

[ s E—
sl L
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Fii

Elle Edt ¥iw |nser Tools Debup Deskiop  Window Help

Dods |Bs5998L- 2080

e

Bamaaa_

oat

07+
08~
a5l
o4+
oA+
ozt

03
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Ele Ede: Debug [eskiop  Wndow Help
US| sa@m9m| & I:‘ﬂ 2} | % | currem Dirsctorg | frne diaT ranscend/seure

I POSE EREYS L

agd 3 00 »Hland-ﬁs‘m
il Files & Twoe
®lex 050Lm  M=file *|| Fhand =
Fyex_05_02.m M-file
Flex 05.03.m  M-file | .
Flex_05_0dm  M-flle @isin
Flex_05.05.m  M-file
Clax 0505~ Editord ||»s myplotfunc(fhand, [0, pi/2], 100)
Flex 05.06.m  M-file | f|ss Fhand = @cos

Clex 05_06.m~  Editord3

s

# fact.m M-File
i FtoC.m M-file | ||Fhand =
Frryfunc Lm M-file
Eirryplotfuncen  M-file ficos
®istars.m M-file =
s M T o> myplotfunc(fhand, [0, pis2], 100)
Cammand History L= B BE
[ omyprot =
fhand = @cos [:
l)’p1 otfunc(fhanc.|
[] T I E— |
Er=y I
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") FUNCTION HANDLES

EXAMPLE:

Flle Edt Depup Desklop  Mndow  Help
N 6 LE9 o| 8 2| @ | curem Directone| imediaTrarscand) seurcs [« G

Cument DiEoy 10 & X (]

Ded| B ﬁnn L=
= Fllei (3 : TmE
#lex_05_01.m M-file (*{|>> myplotfunc(fhand, [0, pi/2], 100)
Fax 05_02.m M-file I_ s> fhand = ficos
®lex_05_03.m M-file |
Flex_05.04m  M-file
Bex 05.05.m  Mfile | ||fhand =
Clex_05.05.m~  Editor4
" e _05_06.m M-file | | ficos
Dex 05 06~ Editer £
) fact, _fi .
ﬂFig[Tn m_;::g >> myplotfunc(fhand, [0, pi/2], 100)
Bmfunclm  M-file | ||>> fhand = @sin ;
ﬂn'r.rplotfunckm M-file 1

#)stars.m M-file fhand =

test.m M-flle =

Aluzze] L isin
Comman AIstoTy (O = B
R 1 - Tal

hold('on') l_ »» hold( on')
Iyp'lntfunc(Fhanc- s> myplotfunc(fhand, [0, pi/2], 100)

L] | Edd [=
4 Start| Al
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-
) FUNCTION HANDLES

EXAMPLE:

Elle Edr: ¥ew insen  Tools Deoup  Desiem  #indow  Help

Nads|(FRaodey4 G0H DO

«
R

Bomasn

1 T

o

oar-

0T -

-

G5

0=

3

ozl

o=

al 1 1

a 0z E
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)} FUNCTION M—FILES

EXAMPLE:

The function sin(x) can be written as a Taylor series by

o0 I)k 2k+1
sinx :Z (2k + 1)!

Write a user-defined function file that calculates sin(x) by
using Taylor's series. For the function name and arguments use
v = Tsin(x,n). The input arguments are the angle x in
degrees, and n the number of terms in the series. Use the
function to calculate sin(150°) using 3 and 7 terms.
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) STRUCTURES

STRUCTURES

Arrays can store variables that may be all numeric or character.

With structure different data types can be stored as one
variable within a structure.

EXAMPLE:

Create a structure called student with one field for a student’s
name, a second for his/her student ID number, and a third for

all her marks to date.

student.name = ’Can Ozgur’
student.id = *N010080090°;
student.marks=[80, 60, 40];
% student

% student.marks(2)
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STRUCTURES

file Edt Debug Dacklop  Wridow Help

STRUCTURES Ded & @9 o #a 2| @ | curem oneeong | /mediamrarscensoure

4 L | Markspaey + B a x [EETD
, TR e
Use subscripts to add more elements SN "Nme o

EXAMPLE: student.name = 'Can Ozgur';

student.id = "NO10080090";
student .marks=[80, 60, 40];
% student

. % student .marks (2
student (2) .name = ’Ergun Yilmaz’; i

student (2).id = ’N010080091’; > e4_05_05
student (2) .marks=[70, 30, 90];
% student

% student (2) .marks(2)  — 0

Coumm g Histey L R

clear
ele
~type ex_05_05
Lo sun| in

R
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L e (A )
Flle Edt: Debug  Deskion  Wndow  Help Elle  Edr  Depug Desktop  Wndow  Help

NE|lsmane|lbda|e | eurrent Diractory | irnediaT rarscenc s urce = NSt B9 e | B2 | © | curem Dirsetnry | /EdE T aRSCRnd SO
i BB R B * |>= type ex_05_05 B el & N - * % student =i
e £ Tvaie R Narie & [vaiue % student.marks(2)
] student QT A - ans 80
atisdert: S - 'NDlMSUOgD' &t student <letstiruc |, ax 05 05
student.marks=[80, 60, 40]; »> student =
% student
% student.marks(2) student =
s> ax_05_05 name: 'Can Ozgur'
»> student id: 'NOL0D80090’
marks: [80 60 40]
student = i
»» student.marks (1)
I p—— e Sy Regwr s 1 | N
Command Histary -1 ;d: [:glggsﬂ:ﬁn Command Histary L=
type ex 0505 | marks: ex_05_05 : 20
-ex_05_05 \: g student B
-student B | [ttt et A > | E
[T i # stan T
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STRUCTURES

EXAMPLE:

L [ R
Ble Edi Debup Geskop  Wndow Help
eS| 4 B9 oo 2| @ | corem Dirscong | imedarT anscend/soure

thalaie A8l bt Al ol

4 | Warkspace 180 8 X
EaEEE- -t type ex_05_06.m
matns; i ‘3{‘;!1 i student(2) .name = 'Ergun Yilmaz';
B S student (2) .id = 'NO10080091° ;
student(2) .marks=[70, 30, 90];
% student
% student(2) .marks(2)
5 |
L — : lF
Command Histery .08 =]
cle
type ex_05_06.n
T Y I
4 sl K
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AR DO

Elle Edit: ‘Depug  Deskiop. Wndow Help

D& B0 | b 3| =
4 T workspace w0 8 %

EpE %M . - *[> type ex_05_06.m

rarn vaie
ans

| Currem Qirectong | (media/Transcendyseurce |

student(2) .name = 'Ergun Yilmaz'

student =1%2 struct student(2).id = 'NO10080091";
student (2) .marks=[70, 30, 90];
% student
% student(2) .marks(2)
== ex_05_06 |
»> student 5
student =
O — _||1x2 struct array with fields:
el [ 13 e
Command Histary L = B N _id
type ex_05_06.m" marks
ex_05_06 b
-student = | B
|4 stant| B
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STRUCTURES

EXAMPLE:

TATAE T
Elle Eot Debup  [Deskiop  wWndow . Help
D | & @9 oo 2| @ | curem Directons | imediayTramscend)seurce |

4 | warkspace 1.0 8 %

o8 BORR B - *|»> ex_05_06
eme o [vaue  ||»> student
ans <1zl struet
student <12 struct) | eppydent =

1x2? struct array with fields:
name
id

marks

»» student(2)

ans =
IS p— . —
dl S = I¥ name: 'Ergun Yilmaz
Command Histony st = I ) 3d: "NOLOOZ0091'

‘ex_05_06 marks: [70 30 90]

-student il

—student(2) = > =
st 1
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Elle Edi Depup  Pesktop  Wndow Help

DE|dRB0c|bd

2l | @ | currem oirscton |
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YT ukspane i 08 _ud
PLER L B o name =
ame - Jwae E dd
EH ans a0 marks
EEl student <12 struct]
>> student(2)
ans =
name: 'Ergun Yilmaz' E
id: 'NOLOD8009L'
marks: [70 30 90]
>» student(2).marks(3) ;
IE - 3
4 it i ans =
Commzang History (L= i ] Lo
student & a0
-student (2) E
T i i | X3 =
|4 stat] i

76




M—-FILE DEBUGGING References - Week 5

1 Brian Hahn, Daniel T.Valentine, Essential Matlab for Engineers and
Scientists, Elsevier, 2010.

M-FILE DEBUGGING

The Editor / Debugger enables you to get inside a function,

while it is running. Have a nice Week End
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