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MATLAB Environment

Current Folder Command Window Workspace
Mame =
appdats e o MATLAB? et resourcesfor Getting e, Name & Value
bin
o fi»
examples
extern
help
java
lib
licenses
mcr
notebook
polyspace
remaote
FESOUNCES
riw
Current folder: To access the Command Window: The main Workspace: Shows all the variables
project folders and files. area where commands entered, it created and/or imported from
indicated by the command prompt files.

>>,
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MATLAB Environment

A

Scripts: script files are program
files with .m extension. In these
files, you write

series of commands, which you
want to execute together. Scripts
do not accept

inputs and do not return any
outputs. They operate on data in
the workspace.
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Run
v

RUN: After creating and saving
the file, you can run it in two
ways:

Clicking the Run button on the
editor window or

Just typing the filename (without
extension) in the command
prompt: >> progl
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Signals plotting

= Example(1):
If we have signal x(t)= sin(t)/2, plot x(t) at t=[0 10], and label axises.
- & gaslf
L o 1 20l e 305l iy s -
Leany 3l dlisignal J) < i Y

function plot alasiul aw,ll die s yill sle ) e aa tdaie HlI 5 il danilly X aus )y -V

X & y-axis J <t s x-axis J Plot(t,x)

) G ellL X awy S Plot(t,x,’r?)

adiia bd o jaa¥) ¢ sllh X a2 Plot(t,x,’1, - -€)
sl andt N ABLLYL o Jll Gl gie aay - T

R JJA"‘M w edi:\.u.ﬁ ylabel X J)MM Aﬁ""""d e.l;.w.u Xlabel 64.A.u.1)ﬂ u\j.\.c &mjj ed;_u.uﬁTﬂle
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I Signals plotting
Command Window
05 | | Sign?I x(t) | | |
S 0////\\\\\\\y///////r\\\\<
x
-0.5 ' ' ! ! ! : ' '
0 1 2 3 4 5 6 7 8 9 10
Time
0.5 T T T T T T T
0.5 ' ' ' ' ' : ' '
0 1 2 3 4 5 6 7 8 9 10
05— =T =
OZ/ \\\ /// \\\\-
05 N N
0 1 2 3 5 6 7 8 9 10
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= Example(1):

If we have signal x(t)=sin(t)/2, plot x(t) at t=[0 10], and label

axises.

e
e
e
e
g
e
e
e
o
e
e

t=0:0.01:10;
x=szin(t)/ 2;
subplot (3,1,1)
plot(t,x,'T")
title{'Signal =(t)"):
xlabel ('Time"):
yvlabel ("x(t) ")
subplot (3,1,2)
plot(t,x,"'g")
subplot (3,1, 3)
Fluttt,x,'*'}
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= Example(1):

If we have signal x(t)=sin(t)/2, plot x(t) at t=[0 10], and label
axises.

I Signals plotting
Using script

X=sin(t)/2

Fj Editor - C\Users\SAQERpc\Documents\MATLAB\Signal_plotting.m [- omman |:| III.'IIIIIi | j oW
_.|' Signal_plottingm | + | - i
| New to MATLAB? See resources for Getting Started.
-  x=3in ;
3= plot(t,x,'z") . . .
4= title('¥=sin(t)/2"); »» 3ignal plotting =
)= xlabel {'Time'}); fx - <
6 - ylabel ('x(t)"); 5 >3 -0.1
7 -0.2
g -0.3
-0.4
_0-50 1 _ 8 sla 10
Script Command window Time
To call the script code. Result
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Functions types in MATLAB

» Unit step function u(t) . the value of which is zero for negative arguments and one for positive
arguments, it is also called ““ Heaviside function” .

In MATLAB we use Heaviside for the unit step function.

= Ramp step function r(t):

In MATLAB we use Heaviside for the ramp step function, eg. Heaviside(t)*(t).

» Rectanqular function pi(t). is called rectangular function or pi function.

In MATLAB we use rectangularPulse.
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Plotting Functions Types In MATLAB

= plot:

plot(>X,Y) creates a 2-D line plot of the data in Y versus the corresponding values in X.
= ezplot:
ezplot(f) plots the curve defined by the function y = f(x) over the default interval [a b] for x.

ezplot automatically adds a title and axis labels to the plot.

X=sin(t)/2

0.6 F

Example: 04l

0.2

| Signal_plotting.m |+ | Command Window

- Syms t© ]
_ x=sin(t)/2; Mew to MATLAB? See resources for Getting Started. g o
- ezplot (%, [0 101) »>» Signal plotting

- title ("X¥X==sin(t)/ 2"} - oy
= xlabel ("Time"); f{ > | '

viabel ("=x(T) ")

ﬂ-.lﬂ':U'I»h-l'_n.'lh.'ll—'l

0.4

-06 &
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https://www.mathworks.com/help/matlab/ref/plot.html#mw_6748a9ec-33eb-483b-b8f1-919954dfae40
https://www.mathworks.com/help/matlab/ref/plot.html#mw_52c5aef5-9f3e-4d29-b95f-485d73104bec
https://www.mathworks.com/help/matlab/ref/ezplot.html#mw_a468b524-e83d-4f17-8d94-ce6bfa1717af

Creating signals in MATLAB

= According to determine a number of samples per second (fs) and number of samples(n).
Example:

Create signal(x) which is the sum of three sine signals of requencies 100, 250 and 400 Hz, with amplitudes of 1,2 and
3 respectively.

The samples per second is 5000 and the number of samples is 1000.

X(t)
G

=> £3=5000;

=> n=1000;

== t=0:1/f=:n/f=;

x> Rl=1*%*zin (2*pi*100*%c) ;

> Z=Z2%zin(2*pi*Z50%t); 2
> x3=3%3in (2%pi*400%c) ;

=r ox=nl4+x24x3;

»> plot(t, x)

== title ("X (t) ");

»» xlabel ('Time") ; 2
=x ylabel ("H"):
»> plot (t, x)

== title ("X (t) ");
xlabel('Time"');
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Solving Differential Equations

i yhay Jal) (5
1 9¥) A8y yhal) m

(O Create the symbolic function y(t) by using “syms”.
L Define the equation using” ==, and define the differential using “diff”.
L Define the initial condition such as ““ condition=y(0)==3"

Solve the equation using“dsolve™.
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Solving Differential Equations

1 AY) ARy sl m

Example:

= 10dy(t)/dt+ 20y(t) = 10

Command Window

¥4 Editor - C\Users\SAQERpc\ Documents\MATLAB\DIff_sol1.r
| Signal plottingm | Diff sollm | + |

Mew to MATLABT See resources for Getting Started,

>> Diff soll

1= syms y(t)

2 - D2=diff(y)

3= D3=y (0)==0;

- ¥=(10%*D2) + (20%y)==10;
= dsolve (x, D3|

D2 (t) =

diff(w(t), t)

ans =

1/2 — exp(—-2*%t) /2
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Solving Differential Equations

(Ol yhay Jall S,
HAIE A8, k) -

 Give your function a name.

Use “dsolve(‘ your equation’, ‘initial conditions’)
QExample:

Y=dsolve(‘3Dy+2y=5’, ‘y(0)=0)

STUDENTS-HUB.com Uploaded By: Rawan Fares



Solving Differential Equations

HAIE A8, k) -

Command Window

¥4 Editor - C\Users\ SAQERpc\Documents\ MATLABADI _dol2.m
' Signal plottingm ¢ | Diffsoltm | Diff dolom

+ ‘ Mew to MATLAB? See resocurces for Getting Start

»» Diff dolZ
1= yedsolve(' (10°0y)+(20*7)=10",'y(0)=0') T

2 ‘ vy =

1/2 — exp(-2*t) /2
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Convolution of signals

||

R

Combining two signals form a 9 [ —Sawtooth Sugnal
third signal. 24 "
NN
00 - -
It done by:
—— Response

o
)

r--r~'—7-v-—-'~r-tao—'>—rc—’—4~1—'~ S —— e ——

O Define the first signal.

O Define the second signal.

o
S

1 Use “conv” to convolute first and
second signals.

—— convolution of “"Sawtocth Signal”, "Response” |

o
oo 2 8 8c

0 50 100 150 200 250
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mcnqmm.n-r_ah.'ul—-l.

=
=

B4 Editor - ChUsers\SAQERpc\Documents\MATLAB\Conv.m

Conv.m “-‘-’l Diff dol2.m

Convolution of signals

+ |

t=0:0.0005:0.05;
Xx=4%*zquare (S00%t,50) ;
subplot (3,1,1)
plotit,x,"xc")
x1=400%exp (-500*%) :
subplot (3,1,2)
plotit,=x1,"'g")
tl=0:0.0005:0.1;
X2=conv(x,x1)*0.0005;
subplot (3,1, 3)
ploti{tl,x2)
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System Modeling and Simulation

dny(t) + Z?z_ol (ai diy(t) — ?:0 (bi dix(t) )

dtn dti dti ’2
s sbew output Ju 358 S) Jales Jza e Janiy -] e
.input J' o= output J) Juab-2 & >
S il JolS5 e 5 5ke s s-domain Jb diall Ja -3 B—0—T{t % :@a@ﬁ@
Jintegrator < sh aatu, g - Wl
(Jalill &b aasiy time domain Ju 4sidadl da -4 L‘ —

‘ |
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System Modeling and Simulation

d2y(t)/dt2+ 2dy/dt + 4y(t) = 5 x(t) Simulation in S-domain:

i i
pr r@ » 1 h@ y 1

Step Gain Integrator ‘ integrator!  Gain

@ vt "

Scope
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Step response & semi log scale functions

To plot the step response in matlab we use command step.

EX : step(sys,t)

To plot the frequency response in matlab we use command bode.

Ex: bode(sys)
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Spectrum Plotting

To find the fourrier transform we use command fourier (y) .
To plot the spectrum you need to define a suitable number of samples and the sample rate ( fs, n).
Apply Fast Fourier transform by using command ££t (y) .

Then plot the signal in spectral representation using command plot.
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Laplace and Inverse Laplace

To compute the laplace transform you should define the function, then use command Laplace (function) .

To compute the inverse laplace transform you should define the function, then use command ilaplace (function) .
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