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Listing 4.1 Pseudocode for loop

# A simple { for } loop example

aSdly %
myListNum=[1,2,3,4] .
myNewListNum =[] Ty Oyle %

o OOy Cowgny W
for i in myListNum :

myNewListNum . append (i*i)
end

[ D10 8 4,5 astie Wlxds 4 Ol ygiws 3l glacgozxo 41 ST gl TOr glaails ]
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Listing 4.2 Pseudocode wh|Ie loop

myListNum=[1,2,3,4]
myNewListNum =[]
i=0

while i < length (myListNum) :
myNewlListNum . append (myListNum[ i ] * myListNum [i])
i=i+1l
end Coled st gaitl> W
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Listing 4.3 Python and our §pr|ng
import pylab as pyl

dt - 0.05 &&p’l{‘ )“ °°‘ ’=.. ‘ xe . J«J‘S) :‘9 l . ‘:‘
p=-5.0 . ’ . gy o
SP = 5.0 depy ;°L’ O Mo ‘S-L)LS ) L"*'o 0 >0 g wb DX
acc = [ p*sp ] emelS 35 colayd b s 0,8 5L %
vel=[0.0]

S=[SP] J’bmﬁ‘“@bw o
t=[0.0]

foriinrange (1,100): Python2 de.py <

acc.append (s[-1] *p)
vel.append ( vel[-1] + acc[-1] * dt ) a(t) = —P s(t)
s.append ( s[-1] + vel[-1] * dt)
t.append (dt * i)
dp = pyl.plot(t,s) As(t) = v(t) At
pyl.show ()

T"'TT"""""TT"""T - v """"‘TTTT"’T""T""T
Y

hittp: [ [maleki.semnan.ac.iv ? ? ? ?-

Av(t) = a(t) At




i i e e i e e i e b b i

L

_‘-A‘;/& !Z!_i/j

&

0 1 2 3 4 2

TN TTET
hittp: [ [maleki.semnan.ac.it 14

F N W O Y O Y W O Y Y Y Y Y Y Y Y Y T Y Y Y Y Y Y FY Y YYY YYD YYTYYTYYYYYYYYYYTY WOWN



YW
rFreyws

1 &3

| il |

®»® ® ® O O &3

) o % e e “&n

a%u &l.v/Nw ¥ W@ .w% .w% m u

o< V€ w ﬂ” o ﬂ/s Py n
> DT
R N 9 9

DR Q) ) e
K3 A

10/.4@ / /

hittp: [ [maleki.semnan.ac.it
Y W Y Y Y Y R Y R Y R Y YR Y RRT Y R YRR RTRTY R RTY RY FRTE R YT RN

b
»
»
b
4
»
4
»
4
4
4
»
»
4
4
4
»
»
4
4
4
4
4
4
b
4
»
4
b
4
b
4
4
b
b
b
4
b
»
»
»
4
b
4
»
4
4
4
»
»
4
4
4
»
4
4
4
4
»
4
b
4
b
4
b
4
4
b
b
[+
4

>
W @ o)
wy »uum// 3] &M &l’/
lde h,u . ) \ 4‘7”@
= J/e /z/ 3
3 5
?
%
%
%
7
e




i i i e e i i e e i e i i i e e e b e i

b

L

clc, close all, % Preparation

P = 15; % Constants and Initial Conditions
Dt = 0.01;

V=20,

S = 2;

a(l) = -P*S;

Dv(l) = a(l)*Dt;
v(l) =V + Dv(1l);
Ds(l1l) = v(1) * Dt;
s(l) = S + Ds(1);
t(1l) = 0;

for i = 2:1000,
a(i) = -P*s(i-1);
Dv(i) = a(i)*Dt;
v(i) = v(i-1) + Dv(i);
Ds(i) = v(i) * Dt;
s(i) = s(i-1) + Ds (i) ;
t(1) t(i-1) + Dt;
end
plot(t,s), xlabel('Time'), ylabel('Position'),
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figure, subplot(3,1,1), plot(t,s), hold on,

L/

&

bwf: !

-

subplot (3,1, [2 3])
theta = linspace(0,10*pi,100),

X =
y =

for

end

sin (theta) ;
cos (theta) ;

j = 1l:length(s),

subplot(3,1,1), plot(t(3j),s(]j), '*r")
z = (s(j)+3) * theta / (10*pi);
subplot(3,1,[2 3])
plot3(z,x,y);axis([ 0 7 -3 3 -3 3])
pause (0.01),

b i i e e e "'T -

LAL?‘A?‘L?“ ﬁttp l/maeekt.oenman ac.in

b b b e b b e .

v



i i e e i e e i e b b i

\e w2Ar 87 J

L/

b b b b B b b b b o b b rFvywTw L b b b b b b b b b b b b b B b e
bttp: [ [malebisemnan.ac.it 19
rey v FYy 9 rFre 5 Y9 di i i s A b rFreyvwvwywm FYTYTwwww




YW
rFreyws

1 &y
[ A |
®» ® ® ® O &3
) PN % e e “&n
a%u &l.v/Nw ¥ W@ .w% .w% m u
TR e N »"
w Y ,./ W e
= &Q./// ° \W‘ ﬂz“.& ﬂ/&& m
> DT
D, v 9 Y9y

DR Q) ) e
K3 A

10/.4@ / /

hittp: [ [maleki.semnan.ac.it
Y W Y Y Y Y R Y R Y R Y YR Y RRT Y R YRR RTRTY R RTY RY FRTE R YT RN

b
»
»
b
4
»
4
»
4
4
4
»
»
4
4
4
»
»
4
4
4
4
4
4
b
4
»
4
b
4
b
4
4
b
b
b
4
b
»
»
»
4
b
4
»
4
4
4
»
»
4
4
4
»
4
4
4
4
»
4
b
4
b
4
b
4
4
b
b
[+
4

>
W @ o)
wy »uum// 3] &M &l’/
lde h,u . ) \ 4‘7”@
= J/e /z/ 3
3 5
?
%
%
%
7
e




i i e e i e e i e b b i

L CogMod_04B (o= | =]
File Edit View Display Diagram Simulation  Analysis  Code Tools  Help
- = ¥ (=5 - - g 58 - -
| CogMod_04B
) CngMnd_D4E -
@
—»( ] a(t) = —P s(t)
£ 3] A 1 Vv 1| s
: : — Av(t) = a(t) At
—+ Gain Velocity Pas ition — 5
To Works pace As(t) = v(t) At
Ready 100% ode3
b e e i i i i i 1 L B & & S b S S b L f b o o 5
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P CogMod_04B

| CogMod_048

File Edit View Display Diad

& CngMnd

_04B

(z3in elocity

¥4 Function Block Parameters: Gain

Gain

Element-wise gain (y = K.*u) or matrix gain (y = K*u or y = u®K).

Main | Signal Attributes | Parameter Attributes

Gain:

-20

Multiplication: | Element-wise(K.*u)

Sample time (-1 for inherited):

-1

2] | oK

H Cancel || Help | Apply

:[ [maleki.semnan.ac.iv
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L CogMod_04B (o= | =]
File Edit View Display Diagram Simulation  Analysis  Code Tools  Help
- = ¥ (=5 - - g 58 - -
| CogMod_04B
) CngMnd_D4E -
a . I:II
A v o
£l 1; - ;— Scope
—+ Gain Velocity Pas ition — 5
To W orks pace
Ready 100% ode3
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"4 Function Block Parameters: Velocity
Integrator

Continuous-time integration of the input signal.

Farameters

External reset: |rmne

Initial condition source: |interna|

Initial condition:

0

(] Limit output

Upper saturation limit:
inf

Lowrer saturation limit:
-inf

("] Show saturation port

("] Show state port
Absolute tolerance:

auto

("] Ignore limit and reset when linearizing

m
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L CogMod_04B (o= | =]
File Edit View Display Diagram Simulation  Analysis  Code Tools  Help
- = ¥ (=5 - - g 58 - -
| CogMod_04B
® |[a|CogMod_04B v
a . I:II
E3 A v
1 1 5
< < Scope
—+ Gain Velocity Pas ition — 5
To W orks pace
Ready 100% ode3
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"k Function Block Parameters: Position

Integrator

Continuous-time integration of the input signal.

Farameters

External reset: |rmne

Initial condition source: |interna|

Initial condition:

1

(] Limit output

Upper saturation limit:
inf

Lowrer saturation limit:
-inf

("] Show saturation port

("] Show state port

Absolute tolerance:

auto

("] Ignore limit and reset when linearizing
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L CogMod_04B (o= | =]
File Edit View Display Diagram Simulation  Analysis  Code Tools  Help
- = ¥ (=5 - - g 58 - -
| CogMod_04B
) CngMnd_ﬂqu -
- j
£ 3] A 1 LY 115 3
. . cope
—+ Gain Velocity Pas ition I— 5
To W orks pace
Ready 100% ode3
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& Sink Block Parameters: To Workspace
To Workspace

Write input to specified timeseries, array, or structure in a
workspace. For menu-based simulation, data is written in the
MATLAB base workspace. Data is not available until the simulation
is stopped or paused.

To log a bus signal, use "Timeseries" save format.

FParameters

Variable name:

5

Limit data points to last:
inf

Decimation:

1

Save format: | Structure With Time hd

Log fixed-point data as a fi object
Sample time (-1 for inherited):

m
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CogMod_04B

$o0
& ol

o | ]

File Edit View Display Diagram ISimulatiun| Analysis  Code Tools Help

Ol @& &

&l )

® |[a|CogMod_04B

Gain

@
i

Velocity

I[P

©

""""'"’""""'T"’

Update Diagram

Model Configuration Parameters

Maode
Data Display

Step back (uninitialized)
Fun

Step Forward

Stop

Output

Stepping Options
Debug

Ctrl+D
Ctrl+E

Ctrl+T

Ctri+5hift+T

Lo -

>
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o

e Configuration Parameters: CogMod_04B/Configuration [Active)

Select:

Solver

Data Import/Export
> Optimization
> Diagnostics

Model Referencing
> Simulation Target
> Code Generation
> HDL Code Generation

Hardware Implementation

Simulation time

Start time: 0.0

Solver options

Stop time: 5

Type: [F'Lxed-step

m

*] Solver: ’udeB (Bogacki-Shampine)

Fixed-step size (fundamental sample time):

Tasking and sample time options

Periodic sample time constraint:

0.05

[Unconstrained

Tasking mode for periodic sample times: [Autu
["] Automatically handle rate transition for data transfer
|| Higher priority value indicates higher task priority i
1 1 | r
J- ’ oK ] [ Cancel l ’ Help ] Apply
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el na e
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ae v i OEE B a5 »

1
[

0.5

Time offset: 0
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