M) NN TR W S——] T
AL MUSTAOSAL UNIVERSITY

COLLEGE OF ENGINEERING AND TECHNOLOGIES
ALMUSTAQBAL UNIVERSITY

Digital Signal Processing (DSP)
CTE 306

Lecture 1

- Matlab Basics Review -

Dr. Zaidoon AL-Shammari
Lecturer / Researcher
zaldoon.waleed@mustagbal-college.edu.ig

www.uomus.edu.iq



mailto:zaidoon.waleed@mustaqbal-college.edu.iq

Al-Mustagbal
M atl ab University = .

AL MUSTAOSAL UNIVERSITY

o Matlab ® is a software tool, originally developed as a “Matrix
Laboratory” but now used in almost all areas of science and
engineering.

Ho This software is used by scientists, engineers, teachers and
students in both academic institutes and industries dealing with
problem solving in basic mathematics, graphics, differential
equations, electric/electronic circuits, simulation, control systems &
automation, signal processing, image processing, statistics,

aerospace, telecom, bioinformatics and many other applications.
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Mathematical operations

F%_jAdd >> 2+3
X+y -
> 3.5-—-6.4
FoSubtract iy
X—Y —2.9000
>> 6*4.24
Multipl =
Fb Ii) 4 25.4400
x y e Bl oek
%DlVIde 2.3810
X/y S>> |
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Mathematical op

S Sy

¢ Power

XYy = xMNy

>3 SgrEL{B)
e Square root

VX = sqrt(x) -

3

>> exp(l)

e Exponential s

Jx >=>
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o Any line in a script that >> a=sin(5);
>> b=cos (35)

ends with a semicolon (;)
will execute without =

printing to the screen. 0.2837

Jx >> |
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1 Your work in Matlab can be ———— ; : e
T Editor - C3 Files! : : :
- - - File Edit Tetx Go Cell Tocls Debug Deskitop = ™ & X
stored in a script file to be ] K O [ | e S -] I
I 2= - 10 + | =11 x | off o6 | @
executed over and over | = a=sin(5) =
= — b=cos{5):
again. B
o A script can be filled with a
sequence of Matlab
commands that will be
executed from top to bottom
|Ln 3 Col 1 OVR _.:

H1 These files have .m

) execution
extensions
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Add Comments to Programs

1 Comments allow others to understand your code, and can

refresh your memory when you return to it later.
0 To add comments, we use the percent (%) symbol.

$ Add up all the vector elements.
= (x) $ Use the sum function.

$ This is a program that has a comment that is a little more than

§ columns wide.
disp('Hello, world')
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FoCle

e Clear Command Window (clean screen)

FoClear all
e delete all stored variables in your workspace

oclose all

= close all of figures that you have generated in your
program

Dr. Zaidoon AL-Shammari Computer Techniques Engineering



Two-dimensional Plot Al-Mustagbal

University

U SN SETRRN T — E Y
AL MUSTADSAL UNIVERSITY

Two-dimensional Plot

plot(independent variable, dependent variable)

x=0:10; - x=0:0.1:10;
y=sin(x); i y=s1n(Xx) ;
plot (%,V) - plot(x,y)
2 1 = :
o8l £ \ \\\ 08 / \ , \
oel / \ / \\ 06 \ / \
04t / \ // l\\ 04 / A / \
-’/ \ / \"- / \ /‘ 5\
02 [/ \ !,.-’ \ 02 4 \\\ \
of \ / X 0 b / '

\ }."f \\ \ \
02f \ " 0.2 \ / \
0al \ /// \¢ 04 ""«\ / \
06} ) . 06 \ 7
~ // i S 2 \ /'/

o 1 2 3 4 é 3 7 8 E) ET o 1 2 3 4 s B 7 8 E} 10

Dr. Zaidoon AL-Shammari Computer Techniques Engineering



r . - Al-Mustaqbal
Two-dimensional Plot (properties) Oniversity .
Two-dimensional Plot (properties) |
Examples:
y=2x3-4x%2+ 2
clc - cle + cle - cle
x=-pi:0.1:pi; - X=-pi:0.1:pi; - x=-3:0.5:10; . x=-3:0.2:3;
i . - y=cos(x); S 7 TR ol b BVAVH e .
y 51N (X) ’ £ plot (X,y, L v) | plOt(X, y, |l.+v) Y—Sln (X) ’
plot(x,y,'r") - plot(x,y, 'b"')
o8 @8 HI i
3 I i 5

Dr. Zaidoon AL-Shammari Computer Techniques Engineering




Two-dimensional Plot (properties)

;Two-dimensional Plot (properties)
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plot(independent variable, dependent variable, 'PropertyName ")

1st char | meaning Znd char meaning 3rd char | meaning

v vellow ) point - solid
m magenta o ciurcle dotted
C cyan x x-mark - dashdot
X red + plus - - dashed
g green = star
b blue H square
w white d diamond
k black v tnnangle (down)

o tnnangle (up)

& tnnangle (left)

— triangle (right)

P pentagram
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> Using: grid
» INote: grid commmand must be come after plot command

l T -‘; T T T T T =+ T
s °°+df"‘ “““ =]
x=0:10; - MO T T 7 -

: AR N
y=s1ln (x) ; °4[‘, """" \* """ 1
e Nad nnsdneeddaloban .. .
plot(x,y,'r',X,y,'D*") ‘i S Y : Y \
grid - LY
i1 U} A S
O]t -mm e \ W i R e .
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Two-dimensional Plot (axes label)

> X-axis labeling: xlabel(‘name’)

> Y-axis labeling: ylabel(‘name’)
» Note: labeling commands must be come after plot command

: : ! ; 1 ! : Y
W= R
£-0:10; N v
y=sin (x) ; - 1. -

R e S ST s SETTEE B
plot(x,y,'r',%,y,'b*") /i *\\ TR
Xlabel ("X values"') : é : § § : !

Sk S i Vi S R S

ylabel ('y values') v w/f ....... e \

\ : \
- T Sy W, l,/ --------------------------- 3
9 5/ :
1 i i i i 3 i i i ]
0 1 2 3 4 5 6 7 8 9 10
x values
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:Two-dimensional Plot (axes title) |
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> Title of axes: title(‘name’)
» INote: title command must be come after plot command

first graph
1 . ; : . ! /\
08 ‘SR | .‘ _
06} ,./ \ 4 Y 1
; : / \ / N
. clc 04} \ / X\
] Xx=0:10; Sl !/' \\ / \ |
y=sin(XxX) ; z o’j \ g \
plot (X, Vv, *b") s I \ / \"
title('first graph') 02f \ / a
xlabel ('indep"') 04} \ / \Y
ylabel ('depend"') . \\ / |
08 M i
n"‘\\//
o 1 2 3 4 5 6 7 8 9 10
indep
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Two-dimensional Plot (legend)

> Using: legend(‘name?)

= 2—03 107 Xx=0:10;
- y=sind((x) - y=sin(x) ;
1 TR,y "D DYOE (x, ¥, "B, X; ¥, "EEY)
3 Eitle("first graph?) title('first graph')
- x1abel (" indep ') xlabel ('indep')
1 - Lalre L ¢ Sepemnel =) ylabel ("depend"')
- legenad("y—=sin (x) > legend('y=sin(x) ', '"selected points"')
| SR rid
g
1 _--------------------h------‘-.ﬁ.’?s.g_t..a.?r ............................... 1"'""'7"""'. """" . T .___ﬁffs_g:r_a_‘_‘j___.-_____: """ e bbby
E - : : : : : y=sin(x) .
selected points ‘:
------------- T ——
-.-/’ ..................................................... - ...... )l,\. ......
e et <R g'\:. -----
: '\k---
S R SR . W
THICES JRENEY SRR (S0, S
SIS ‘\E
NG I L N R -
1 E J
8 E) 10
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Two-dimensional Plot
(plotting several curves in the same window)
> Using: hold on (before plot commands)
> Using: hold off (after plot command)
1<% :Mﬁb ------- >
cle | 08 ﬁ; ' :- *4;" * z
x=0:0.1:10; I A > * :
y=sin (x) : 0al / * : *
Z=CoOS (X) : e - g
t=0.5*sin(x) . *cos (x) ; 0‘2?'.-"' e P ¥
hold on or * X t
plot(x,Vv,'r:"): 02l . " i
plotix, Zz, "D ") 3 Sl + : . »
plot(x,;t, 'm"* ) ; ' 5 w _ & .
legend ('y" ", "L") 08r B W ;’_Eg's(?,z) %
hold off 081 Y 5 ££0.5sin(x) cos (% o
) A (x) (9 ;

0 1 2 S - 5 7 8 9 10
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Two-dimensional Plot

;Two-dimensional Plot
(plotting several curves in separated windows)
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> Using: figure

"ol B o

—0 0031 =1L0O>
Yy=—s=1i1nd(x) >
Z=—Cos (x) >

- Plo (X, YV, " ==<"3%=F
- figure
- Plot X, Z, "D* ") 2
1 T . T @ﬁ 1’ - T
: 13“' T mJ,,I;} Ay ‘5'*’ Io""‘“ﬁ*
08} P 71 < 1 o8 - %
b < a a o g *
o6l ' b 5 = o6F * s + -
o <l <] <3 2 -+ 9
o4l 5 < a < J oal g . .
3 ¥ ) |
< <] J - * + -+
02} p 4 £ 02} + + . 1
d = < * + +
04 4 < 1 - o * * * 1l
<] _— 1 _‘1 ¥ % *
0zl A < o 02 + * o
< > EJ" B + * -
041 <] y e 04 + * 2
-1 _f) (:] +* - +
D6 4 -y 4 06 + - 4
<] < -+ -
<} =, - s
08} 4 5 08 * " .|
4 =1 - - + -
-1 : 1 2 ' l}wa -1 w Il . M
0 1 2 3 4 5 3 7 8 9 10 0 1 2 5 3 7 3 ) 10
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(plotting several curves in three stacked subplots)

0 Using: subplot (before plot
command)

[l Command: subplot(m,n.p)

1 It divides the current figure
into an m-by-n grid and
creates an axes 1n the grid
position specified by p.

o8l I o

X—0O0 20 oA-=HO7
yvy=—s=1ind{x) -
Z2=—CosS (x) >
T—0 .5 s3in (x)

-
i > |
=] o | ';
.] e | - 0.6 >
: o -
‘:3] -1 o4 -
- -
*;_3] B o2t 0
<3 _] o t
| o
-
‘% -0.2F -+
= s
< B, T -~
4
& 086 -
-+
- o8} a8
.
=3
10 o
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subplocot (1, 3, 1)
PR SSE £33N, =" 3
suaubplobt Cl,3, Z2Z)
Pl ol xE; =57 Y2 ) 5
Sbbplolt (XL, 3, 3)
PASCE G, E, "Ia%) »
0.25 A ™
- o2} [ I'I " | |'I | R
- ‘[ | 'l ll i )' ll
i BTy H 'I 'H E H i
N 0.1 1’ |I I|l I] | I(-
- o.0s | 'I | | | I| li-
| | | |
4 0o0s| || ] II II |l l| !
= 0.1} ll (l || || ]( ]} =
* 0.15 } {4 | | ﬂf—
-* ‘A 1 |
* :!f =T \ ," \ / | '
10 D= = 5 5%
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»Two-dimensional Plot (example 2)
(plotting several curves in three stacked subplots)

cle g 3@ﬁ%%%' - 5@ﬁ@%a
x=0:0.1:10; fd :
y=sin(x) ; off %g ﬁfﬁ %%“
z=cos (X) ; 05} %% . !
t=0.5%sin (%) .*cos (X) ; 7| S, Sl
subplot (2,2, [1 2])
plot (X, V. " r<t); 04
subplot (2,2, 3) e/ /
plokt {x;z; "bE*") ; ol \
subplot (2,2, 4) 02

| | -
plot(x,t, "' m"); £ 04l . )
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