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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 ions

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

ans =
Vx = sqrt(x)
3
>> exp(l)
e Exponential ==

Jx >=>
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Making Matlab Quiet

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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Making Script Files

1 Your work in Matlab can be

* Editor - CAProgram Files\MATL : et o
- = - File Edit Text Go Cell Toecls Debug Desktop = N FAX
stored in a script file to be ] K O [ | e S -] I
{22 - 10 + | =11 x | oft oft | @),
executed over and over | = a=sin(5) =
2 — 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
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plot(independent variable, dependent variable)

Xx=0:10;
y=s5in(Xx) ;
plot(X,y)
1 + T -
osl fr-’ \\\
o6l | // \\ /.
04l / /
02 / \ /
/ \ / \
or \\ / \ |
02} \ / &
04t \\ //" \¢
06 -
/
08 / .
-/
o 1 2 3 a 5 3 7 1c
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x=0:0.1:10;
y=sin(X) ;
plot (X,Yy)
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'Two-dimensional Plot (properties) |

Examples:
y=2x3-4x2+ 2
cle - clc O ) cle
x=-pi:0.1:pi; - xX=-p1:0.1:p1: - x=-3:0.5:10; . x=-3:0.2:3:
—c . - y=cos(x)i © Y=2%X.A3-4%X.%212; _ .
y=s1n(x); - plot(x,y,'*') - lot(x,y,'r+'") | FEmuan
79 P ¥ Thal
plot(x,y,'r") - plot(x,y,'b"')
s (1] I.l 114
4 2 i 3
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;Two-dimensional Plot (properties)
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plot(independent variable, dependent variable, 'PropertyName ")

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

Y 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)

s tnnangle (left)

— triangle (right)

P pentagram
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Two-dimensional Plot (grid plotting) l

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

l 1 T -‘; T T T T T = T
C C 08 ,___-___';,E#_'__d:-:d_‘_é‘.',“__--__%.__----E.-----..‘:,_______s_______g-'_':r;"___?_h‘\_-_-g_ _____ —]
x=0:10; NV U O O 000 G

y=sin(x) e s o R
PLOCAZ, Yy X"y By Y BT T T YA
grid TR
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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

Xx=0:10;
y=s1n (X) ;

plot(x,y,'r',%,y,'b*") 2
Xlabel('X values') =
ylabel ('y values')

1

T 1
P, | : : : :
08----- / f\ """ e S T SR e SRS SR F e R s i
0.6}----/- R L T e Fasaze josass joseis
i
04 ’;f ----------- s EET TP PR P
: \ : : :
/ X ; : :
- B R R e RS KRR R S
/ * z s s
[N N N \r -------------------------
| e e
. . . M N
\i i/
| T B— e -'..-/ --------------------------- o
. P PRI REY PRSP Nt ¥\_§:__-§.//.---é ........................... s
i
1 i i i i 5 i 1 i ]
0 1 2 3 4 5 6 7 8 9 10

x values
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:Two-dimensional Plot (axes title) |

> Title of axes: title(‘name’)
» INote: title command must be come after plot command

first graph
06} ,./ \ 4 Y 1
; : \ / N
. clc 04} \ / X\
] Xx=0:10; Sl !/' \\ / \ |
y=sin(Xx) ; = o,/ \ 7 \
plot (X, Vv, *b") s I \ / \"
title('first graph') 02f \ / a
xlabel ('indep"') 04} \ / \Y
ylabel ('depend"') . \\ / |
o8} R i
-
o 1 2 3 4 5 6 7 8 9 10
indep
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Two-dimensional Plot (legend)

> Using: legend(‘name?)

3 x=0:10~; : xXx=0:10;
- y=sind((x) - . y=sin(x) ;
i et el 2 s i : DYGE (X, ¥, "B, X; ¥, 'E*T)
= Eatlie (°* f;f_rst, cFraphrh®) 3 title('first graph"')
2 xlabel ("indep ') : xlabel ('indep"')
e ylabel (e Clep?nd =2 4 ylabel ( 'depend' )
1 lec__;‘end RS > legend('y=sin(x) ', "'selected points"')
1 = Sse s rid
g
1 —------v---------~----------‘--ﬁ-’?5-9-t-.a-‘-’3 ----------------- ittt thihdnding S T Ee T = @ .___'ifff_g:'?_‘f'f_".u____: """ v matetemit——— —
o= —‘“2- _‘-_--'_-----_'--_‘--:__--‘-‘_-----‘_-l -------- Y?‘,s.":‘?f)._], : s : : - yzs'"(x) E

........................................

................................................................

....................................................
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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)

i e :
clce | | 08f *‘;; ;,: .3; > 3
x=0:0.1:10; o6 ¥ 2 iv :
y=sin(x) : Bl by %

Z=CO0Os (xX) > " * -
t=0.5*sin (X) . *cos (X) ; e *

PLOEIX . V: "E52%) % 02l
plotix, Zz, "D ") 3

pPlot(x,;T; 'm") >
legend{'y','z','t') 06}
hold offt 08t

+
\*
*
*
Y
+*
-+
’0.4 = &

.

+
-
-
+
*
g W
hold on or -
+\
#
+
+
+
.
#*

.
+
*
+*
L4 y=sin(x) %
Y z=cos(x) *
o

0 1 2 3 4 5 3 7 8 9 10

t=0.5sin(x) cos(%)
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;Two-dimensional Plot
(plotting several curves in separated windows)

> Using: figure

e

—AP) =) . X =RO=

- Yy=—s=1i1nd(x) >
- Zz=cCcos (x) -
- Blolb X, Ve "EE<") 2
- figure
- Plot X, Z, "D* ") 2
T . 1’ - e T
1 7_}35*‘% J}} : ﬁﬂm % "5% I.,V"wﬁ*
08} 9 < 1 o8l * > e E
b < a a N - *
o6l G T v 4 06| + * - J
o <l <] <3 2 -+ 9
o4l 5 < a < J oal g . . :
3 < . a
< <] J - * + -+
02} p 4 £ 02} + + . 1
d = < * + +
o4 ] g J-‘ N ol % & + 5
<] _— 1 _‘1 ¥ % *
0z} o d ey 02 + > +
< > EJ" B + - -
04 4 | B 04 + + 2 -
-1 __1 3 s - +
D6} ;"] _,_:1" ;I" 06 + - ® Al
<] < -+ -
<1 < - 3
08+ b - . 08 + * 3 b
1} =1 * : *y *fb
-4 : 1 2 ' "?L‘lg‘?) -1 w . M
0 1 2 3 4 5 13 7 9 10 0 1 2 3 5 & 7 3 9 10
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| Two-dimensional Plot

(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) >

-
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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E—OsaSXTsanndcsx) s ETecos ()=
subplocot (1, 3, 1)
PR SSE £33N, =" 3
sabplol ¢l 33, 2)
Pl ol xE; =57 Y2 ) 5
Sbbplolt (XL, 3, 3)
Pt G, €, "Ia* ) 5
- 0.25 —— ™
¥ " J 1 I| !
_z_’ :i - 0.2} ‘1' 'll In' l‘l ! 11' l,‘
- - . o 15 | | [} g 4
- - { { ] - |
+ - . o.1H | | | | \ .
- 4 - ©.05 | | ll I| ll Il =
2 e u O+ | J | | | A
4 t | | | l | |
- < . o005} || | II | Il |
> pt 2 E g | ) ;3=
g . =l - - -
- -+ . b 3 h 3
- ,:l -1 -0.15 [I I| ] l| ll ll -
10 D= = 5 5%
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Two-dimensional Plot

»Two-dimensional Plot (example 2)
(plotting several curves in three stacked subplots)

€lc | 1 VT
x=0:0.1:10; o % ;ﬁ Y

: i % 3 .
y=sin(x) ; b Y ]ﬁﬁj q‘llj
z=cos5 (X) ; L \% ?ﬂn !
£=0.5%Sin (%) .*CoS (X) ! | [ o i
subplot (2,2, [1 2])
plot(x;Vy, *r<'): N -
subplot (2,2, 3) R AU AUNANY
plot (x,z,'b*"); 0 8\ [\
subplot (2,2, 4) 05 3 - 02

Scalidi» '

plet(x,t,'m"); =t : £ 04 - 0
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