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E he philosophy of Matlab m files from the simulation point of view
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Sometimes it Is not enough. You need the possibility to write
programs which can include the Matlab and Toolbox
functions.
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The script files

Scripts are the simplest kind of M-file. They are useful for automating blocks of MATLAB
commands, such as computations you have to perform repeatedly from the command line.
Scripts can operate on existing data in the workspace, or they can create new data on which
to operate. Although scripts do not return output arguments, any variables that they create
remain in the workspace so you can use them in further computations. In addition, scripts
can produce graphical output using commands like plot




How can | make a script file ?
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=} MATLAB
-8 Edit View ‘Web wWindow Help

[ ew | mfie [ %) Untitled?

Cpen... Chrl+0 Fi
il . ' 'ure File Edit ‘iew Text Debug Breskpoints ‘Web ‘Window Help
Close Command YWindow Chrl+ Model

GUI = & | ¢ F, b3

Import Data...
Save Workspace As... 1 |

Open a new notepad

Set Path..,
A Preferences...

Page Setup... functionname.m | Untitled2 |

Print... script

1< oworkifunckionname . m q
2 i Bp 1 work kartizS3.m

-
¥ C:\MATLABG6p5p1iwork\inc.m
File Edit Yiew Text Debug Breakpoints “Web ‘Window Help

D= oo G AF | 88 R4 | stase[pa ]

a=[1 21 4:;56 7 8;9 2 11 12:13 7 15 16];
b=inwia)

Write yours program
and save It.

script

Run yours program

0.1667 -0.6667 -0. 5000 0.6667
0.0000 0.1111 -0.2222 0.1111
-0. 5000 0.55568 0.35589 -0.4444
0.3333 -0.0274 0.13389 -0.1111
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G M-files can be either scripts or functions. Scripts are
-_g simply files containing a sequence of MATLAB

G statements. Functions make use of their own local
= [| variables and accept input arguments.

& The name of a function, as defined in the first line of the
- M-file, should be the same as the name of the file

. without the .m extension.
S=[ For example, the existence of a file on disk called stat.m

with
function [mean,stdev] = stat(x)
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How can | make a function file ?

== <) MATLAB =19
GIEN Edit Wiew Web wWindow Help
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P . ' 'ure File Edit ‘iew Text Debug Breskpoints ‘Web ‘Window Help
Close Command 'Window Chrl+w Model

Gl 0= & i f. X
Impork Data. ..

Sawe Workspace As... 1 |

Open a new notepad

Set Path,..
Preferences...

Page Setup... functionname.m | Untitled2 |

Print... script

1 L oworkdfunctionname. m q
i1 SplworkikartixS3.m

-
¥ C:\MATLABG6pS5p1\work\inc.m
4 File Edit WYiew Text Debug Breakpoints Web ‘Window Help

= oG #nf BR B8 | swocfore V]

function [bl=incic)
- a=[1 2 1 4;5 6 7 §;9 2 11 12;13 7 15 16];
b=ctinvia)

functionname.m | inc.m I

Write your program
and save it.
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2
I
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s
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' ' 0. 0000 0.1111 -0.2222 0.1111
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" - 0.3333 -0.0278 0.1359 -0.1111
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Drill problem

Plot the trajectory of one point of the wheel during the car locomotion
A




%) C:\MATLAB6p5p1\work\functionname.m

Fil= Edit Y“iew Text Debug Breakpoints web ‘Window Help
= o= Bo - & #f B8 B
(] | 1 % here we do not need any statement ~ -
= 2= r=1; S C rl pt
3 % the first positon
N — F3-T Da=iLzerosii,a; ~ T T TTTTT oo i
0 I 5 [q(l)*r;e;:0],eve(3,31]1; I
I 6|-| ERz=[1l,zerosil,3): |
“ 1 7 gerosi3,1l),[coa(g{l)),2iniq(l)),0:-2iniq{l)) cosiq(l)),0:0,0,1]]: T I
| 8- Tv=[l,zeros(1,3): Xy RZTy ‘\
{ | 4 [D:e:0],eve(3,3)]: :
10| = P=Txy*Rz*T¥v;
= Vil lpemimpizeaiy: - o ___ BT
o 12 %the second position
13— Txw=[1l,zero=(1,3]1:
o 14 [qi2)*r:r:0],eve(3,3)1:
4 18|—| ERe=[l,zeros(l,3):
G 16 zeros(3,1l),[cos(q(2) ), 3in(q(d)) 0;-sini(q(2)) ,cos(q(2)),0;0,0,171]:
—— 1; =| Ty=[1l,gerozil,3):
[0:r:0],evei3,31]: 3
— 19|-|  p-meyrRaeTy; X
20|—| poEg=Fi(Z:3,1):
21 %the third poszition
(Y | 22(- Txw=[1l,zeros(1,3);
“ 23 [gi3)*r;r:0],eve(3,3)];
24|-| ERe=[l,zeros(l,3):
25 zeros(3,1),,[cos(q(3) ), sin(q(3)) 0:;-sinigq(3)) ,cos(q(3)),0:0,0,17]:
26— | Tw=[l,zeros(l,3):
T [0:r:0],exe(3,3)]:
28(- P=Tuy*R=*Ty:
29— | poE3=FiZ:3,1):
3L plot Ehe positlens | _ L o e e e e e = — — S
r31 - Foz=[pozl,pozZ,poed,pozd]: |
ISE— ploti(Pos(l,:),Pozi(Z,:)]) & I plot
script Ln16 Col 70
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View Web Window Help

N Mindow_rek
._ = - i | TP~ cyrent Directory: | CMATLABSpSp! wwrork v|E]
. -
‘ N\ T[>+ functionname
0 Size Eytes Claszs \ “ |
/ dd 128 | double array N
e 125 | double array
dwd 128 | double array
e 125 | double array
I= 4x4 126 | double array 2 [Figure No. 1
Io 13 48| double array F‘e Edit View Insert Tools ‘Windmw Help
et x4 126|double array PEEdE MA A/ 22D
'” @Tl A d 128 | double array \
I G FH T2 axd 128 | double array 1 25 . . . . . : : : :
= — HH T2 axd 128| double array |
1 : B Txev axd 128| double array I
\ HTy el 128 | double array I
\ E @ans lxl G| double array I
1Y HHpozo 2xl 16| double array Il A 7
“ @puzl 2x1 16| double array
\ @puzz 2xl 16| double array J,
$\ @pqu 2x1 16| double array /
’ @puzdl Zxl 16| double array /
@q 1x3 24| double array// 157 P
@r 1=x1 G| double arrg{
\\ L,
b « current Directory I Workspace | Comman#History
> 4 —
dstart| ~ o
: * - J '] 1 1 1 1 1 1 1 1 1
b B
0 0.2 0.4 0B 0.8 1 1.2 1.4 1.6 1.8




%) C:AMATLAB6pSp1Wwork\functionname.m*®
File Edit Wiew Text Debug EBreakpoints ‘Web ‘Window Help

NBWHTITES 7 [& A F COF| TR SafE [ R

| Seten Rormmeriomaneldl_ e e e — - - -1 - function

e e el AL MO I e o o o o - - - o o o o = = - el el |
Twy=[1l,zeros(1,3):
[gfli*r;e:0],eve(3,3)17
- Rz=[1l,zerns(1,3):
geros (3, 1) [ooa(q(l)) ,sinlq(l)),0;-sin(q(1)),coaig(l) ), 0:0,0,17]:
- Ty=[1l,zer0z(1,3];
[(Q:x;0],eve(3,3)]F
P=Txy*Rz*T¥y;
pozl=PF(2:3,11:
tthe second position
Txy=[1l,zeros(1,3);
fugl2)*rrez0],eve(3,3)]:
Rz=[1l,zero=(1,3);
Zeros i3, 1) [cos(q(2)) sinlq(2) ), 0;-sinlq(2)) cosig(2)),0:0,0,1]];
Ty=[l,zer0s(1,3):
[(Q:x;0],eve(3,3)]F
P=Txy*Rz*T¥y;
pozzZ=P(2:353,1):
tthe third position
Txy=[1l,zeros(1l,3):
Lai3)*rrrz0],eve(3,3)]7
Rz=[1l,zero=(1,3);
zeros(3,1),[cos(g(3)) ,sin(qi3) ), 0;-siniq(3)) ,coa(q(3)),0;0,0,1711;
Ty=[1l,zerns(1,3):
(0:x:0],eveid,3)]:
P=Txy*Rz*T¥;
poz3=P(2:3,1):

tplot the positions I h m
Poz=[po=l,pozZ,poz3]; e Sa e

plot{Poz(l,:)1,Poz(2,:])
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for

The general format is

for variable = expression
statement

statement
end

Examples

form=1:k
forn=1:k
a(m,n) = 1/(m+n -1);
end
end




while

The general format is

while expression
statements
end
The statements are executed while the real part of expression has
all nonzero elements. Expression is usually of the form

expression rel_op expression

o5
=
=
O
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o
| —
©
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e
=
E
L ]

rel opis ==, <, > <=, >=, -~=
Examples
a=1,
while (1+a) > 1
a=al2
end

a=a*2
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If
The general format is

If expression
statements
end

Example

if (a>=21)&(b >=2))
c =1;

If expressionl
statementsl
elseif expression2
statements?2
else
statements3
end
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Drill problem

Improve yours m files for plotting the trajectory of one point of the
wheel during the car locomotion

A

a=0:0.1:2pi
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o) C:AMATLAB6p5p1iwork\unctionname. m
File Edit Wiew Text Debug Breakpoints ‘Web ‘window Help

Ce S ¢ Ff. 88

function Poz=functionname )
r=1:
% the length of the wector g
n=lengthidql ;
% the position of 4 point
FPoz=[1]:
for i=1:n 1
Tey=[1l,zeros(l,3]:
[gii)*e;r0],eyeid, 3)];
Fz=[l,zerozs(1l,3):
zeros(3,1),[cos(q(i) ), sin(qii)),0;-sin(q(i)),co=s(qii)),0;0,0,1]
Ty=[1l,zexoz(l,3);
[O;e:0],evel(3,31]:
P=Txy*R=*T¥y;
Poz=[Foz, Pi(2:3,11]:
end
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plotiPoz(l,:1,Poz(2,:]]

X
ey d
e {
|7
v o
-~ ¥
-

functionname

-LABOR




File  Edit
[ &

Wor kspace

Wi Web Window  Help

it

| Current Directary:

4
<

T cuscfi |

Name aize Evtes

B angle ZXE3 1003
1x63 504

»
> Current Directory Warkspace |C[

COMATLABERSRT Wwyark

Command Window:

Feog=0:0,1:2%pi;
=> angle=funcrtionnane (g
P

File Edit “iew Insert Tools ‘Window Help

DeEd&E " AAs 2T

4 Start
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Drill problem

Let complicate a little bit the problem and take all the three possibility
For the A point position

A

a=0:0.1:2pi
ri=.5

r2=1

r3=2
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%} C:\MATLAB6p5p1\workYfunctionname.m

N
= File Edit %iew Text Debug Breakpoints ‘Web Window Help
(- 0 & B & #éf | B8 B | st o]
‘ 1 function Poz=functionname (q, k)
0 2= r=1;
3 % the length of the wector o
“ 4= n=lengthidql:
4 = | wm=length(R) ;|
\ ] % the position of 4 point
= Fll fimre
o 8/-| hold
o 9(—| £for j=l:m I
il L B O
G 119 | for i=l:n ' l
_ 12— . Tuy=[1l,zeros(1,3); 1
Y 13| | ! [aii)*r;e:0],eyeid, 3)]; :
1417 I Rz=[l,zeros(1l,3); I I
E 15 - zeros(3,1) [cos(q(i) ), sin(g(i)], 0;-3in(gq(i)) co=siqii)),0:0,0,171]7 |
omm 16| | Ty=[l,zeroz(l,3]: -
) 7l [0:R(1):0],ee(3,3)1; b
18[— P=Txvy*Re*Tv; I
19[4 I Foz=[Foz,F(2:3,1)]: :
o _I e i I I |
21 %the graphical representation I
22(4 plotiPoz(l,:),PoziZ,:]) i
23 7 axisi'equal') I
24|=| end I
L m s = s = s = s = = s = s mm s mm s e s mm s mm s mm s em s em s mm s e s em s s
functionname Lh & Col13




N

mmm| File  Edit  view eb Window  Help

0
O

= O = W 7 | Current Directory: | C:MATLABERSHT wvork v

Wior kspace Cormrmand Window

= | Stam:|:| »» angle=functionname (q,[0.5,1,1.5]):
Current plot held
Name Jize Bytes =t
HH angle ZX63 1008
@ q 1x63 Lna ) Figure No. 1
File Edit Wiew Insert Tools ‘Window Help
< »

DezEdE A A7, B R

> Current Directary I Waorkspace | i
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Drill problem

Let transform our problem into a kinematics one G:det
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=} C:\MATLAB6p5p1\Wwork\unctionname. m*
File Edit

oo~ o M = D ke —

el Bed Bed P — —% —x —x & & & —a - —a
LI bk — O 9 00~ 5 Mmoo — OO
| | | | | | | | | |

Wiewe Text Debug Breakpoints ‘Web  Window Help
= B & #Ff | 88 24| stase[paze ]
function Poz=functionname [omed, time)
r=1;
| * the length of the wector time [
| h=length(tine]: I
kigure
hold
Foz=[]:
for i=l:n

end
tthe

Tey=[1l,zeros(l,3):
[g*r:e:0],eve(3,3)];
Be=[1,zernz(1,3);
zeros(3,1)  [cos(q) ,sin(q) ,0;-2ini(q) ,cos(q) ,0:0,0,1]];
Tv=[1l,zero=(1,3):
[(O:r;0],eye(3,3)];
P=Txy*Rz*Ty:
Poz=[Foz, Pi2:3,11]:

graphical representation

plot(Fozi(l,:) ,Foz(Z,:])

axis

['ecqual')

functionname Ln &

Zol 5




-} MATLAB
File Edit %ew ‘Web ‘Window Help
-y 5 | % | Current Directory: | CMATLABERSp twork v|[)

Cornrnand wWindow:

= & Stade |:| > time=0:0.1:10;

>> omeg=5;
Name dize Byte > angle=functionname {omed, time) ;
@angle Zxl0l 161 Current plot held

= ) Figure No. 2 g@@

- @Dmeg 1x1
File Edit View Insert Tools Window Help

: DEEEG NAA/ | @O0
() ? Current Directory Wiarkspace e




And now let complicate the problem and impose a variable

omega

Drill problem
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=} C:AMATLAB&p5p1iworkifunctionname.m
File Edit View Text Debug Breakpoints ‘Web ‘Window Help

0= 2 S #Ff 88 3 stack: [Base |

N
I
(] |
S
‘ 1 function Poz=functionname (omeq, time) -
0 2= E=1;
“ 3 % the length of the wector time
4| - n=lengthitime) ;
4 5
a Bl - fimire
7= hold
o al- Foz=[]:
o m 9| - q=0;
P 0= fordslim-l o
G 11 | % we integrate the omeq 1
e 12| - I g=g+0. 5% [omeg(i)+oneq(i+l) ) * (tine (i+l]-time (i) ] ; :
= 13- T T hge[leros(Les - T T T T T T T TTo-
E 14 [q*c;r;0],eye(3,31]1;
14— Rz=[1l,zeroz(1l,3):
.; 16 geroz (3,11, [co3idq) ,3iniq) ,0:-3iniq) ,cos{q) ,0:0,0,1]]:
17— Ty=[1l,zeroz(1l,3):
18 [O;e;0],eve(3,3])]F
19| - P=Txy EE*Ty;
200 - Poz=[Poz,Pi(2:3,1)]:
21— end
22 %the graphical representation
23 - plot{Poz(l,:),Poz(Z,:])
2| - adia('equal') o
functionname Ln 11 Col 33
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=} MATLAB
File Edit Wiew ‘web ‘wWindow Help

0= W 7  CurrentDirectory | C:MATLABERSPT weork v [3
n Command Windows
= E Stack: »» time=0:0.1:10;
= omeg=0:0.1:10;
Wame dize Byte »» angle=functionmane (omed, time)
@angle Zwl0n 160 Current plot held
@ omeq 1x101 =

-

File Edit View Insert Tools ‘Window Help

Ded&E "A A 220

2| Current Directory | ‘Workspace (o]}

< Start

20+
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Drill problem

N
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Let simulate now the trajectory when the wheel is slide
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2} C:\MATLAB6p5p1Wwork\functionname.m
File Edit

1
2
3
4
4]
i
T
a

P PR B B3 k) — — —a & —a -3 - —a —a
= LD b — O D 00—~ o0 = L ka — O
| | | | | | | | | | |

Wieww Text Debug EBreakpoints Web  Window Help
oo & F | BE D43 | sta[Baze ]

function Pu:uz=funu:tiu:unname(Dmeg;timeast 1
r=1; N = /
% the length of the wector time
n=lengthitine] ;

fiqure

hold

Foz=[]:

oq=0; %

for i=l:n-1

end
tthe

k)

% we integrate the omeq
g=o+0. 5% (omegii)+omeg (i+1) ) (Cine (i+1l)-time (1)) ;
Txy=pl,zewoz(l,3);
ITy*Rs:4:0],eve(3,3) 1
REe= J,‘zla_rdsil,SJ: . .
zeros(3,1)[cos(g),sinig) ,0:-5in(q) ,cos(q) .0:0,0,1]];
Tv=[l,zeroa(1l,3):
(O:r:0],e¥e(3,3)];
P=Txv*Rz*Ty;:
Poz=[Po=,P(2:3,1]1]:

graphical representation

plociPoz(l,:),Fozi2,:))

axis

['equal')

functionnatme Ln1

Col 39
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+} MATLAB

ﬁ % | Current Directory: | C:MATLABERSp! wWvork

File Edit “iew Wweb Window Help

=

Workspace

TR e

Name dize EByte

HH anegle 2x100 160

BH omeg 1x101 a0
* | Current Directory | Workspace

Cr

Cammand Windonw

»» time=0:0.1:10;
> angle=functiontame (omeq,tine, 0.5)
Current plot held

J Figure No. 3
File Edit Wiew Insert Tools ‘Window Help

DeEE MA A/ BP0

Fx omeg=0:0.1:10;




Drill problem

And now verify the simulation by imposing Rs=0

-
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J Figure No. 1
File Edit View Insert Toaols  Windoma  Help
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Make a simulation of the

car which turn in circle. Use for
this the kinematical model of

successively positions for
the car.

Exercise
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For the simulation program you can use the following program
pieces

ABG6pSp 0 d m|
File Edit Yiew Text Debug Breakpoints ‘Web Window Help File Edit Wew Text Debug Breakpoints ‘Web ‘Window Help
af=4= Bo o & A5 2R B | staoc[peme ] D= v glas | ae B8 stewcfpeme V]
1 ~ 32 EEL ] ~
2 ikl 33 %% the rotated position of the caryss
3 %%  the car dimensions %% 34 E5%
4 5§55 35
5 36
B[ = a=10ze=5; 37
T PR FEY 38 %%% alf iz the angle with which turn the car 5%
2 349 %%% 3 i3 the sawpling periode between 2 ploted positionz %%
a 555y 5% 40
10 %%%  the initial position of the car%ss 4= alf=(l/a)*0.5%vtan (bet)vts;
11 sl hh s L s 42
12 43
13|~ | Ty3=[l,zeros{l,3):[0:-es2:0],eve(3,3)]: 44 %%%  Pot The position of points 1,2,3,4 %%%
14|-| P3=Ty3: 45
18|=| p3=P3(2:3,1): 46(— CO=a/tan(bet);
16|-| Tx4=[1,zeros(l,3):[a:0:0],eve(3,3)]1; 47 - Tyo=[1,zeros(1,3);[0;C0;0],eye(3,3)];
17— P4=Ty3*Tx4; 48— Rzb=[1,zeros(1,3):[0:0;0],[cos(alf),-sin(alf),0;sin(alf) ,cos(alf) ,0:0,0,1]]:
18|-| pa=paiz:3,1): 44/- Ty3=[1,zeros(1,3):[0;-C0-e/2;:0],eve(3,3) ]
18|=| Tel=[1,zeros(1,3):[0:e:01,eve (3,3)1; = P3=C*Tyo*ReL*Ty3:
20|-| PLl=Ty3*Tx4*Tyl; 31| = p3=P3(2:3,1);
21|-| pl=P1li{2:3,1): 52 : P4=P3+Tx4;
22|- | Txz=[1,zeros(l,3):[-a:0:0],eve(3,3)1; 53 ) p4=P4i2-3,lJ,
23|-| PE=Ty3*Tx4*Tyl*TxZ; :; ) Pl=P4*Tyl;
24|-| pE=Pz(2:3,1): ol pl—Pliz.S,l],
268|-| Tyo=[l,zerosil,3);:[0:-e/2;0],evel(3,3)]: = P;‘;; :xg'l
26— | C=Ty3*Txa*Tyl*Txz*Tyc: o p2=P2(2:3,1); 3
27|-| Pot=[pl,p2,p3,p4,011; o
28(- lotEI;c;I?l’?]’I;cv’;?z]-]] 59 5%% € The position, orientation of C point  %%%
2 r il .t &0 e
B1|— C=PZ*Tyc:
a0 $45% 4% EOEEL
X 62| = Pot=[pl,p2,p3,pd,p1]1:
B3 - ploti{Potil,:) PotiZ,:1);
32 s5sy 55
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