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The purpose of this tutorial is to present basics of M
A

TLA
B

. W
e do not assum

e any prior
know

ledge of this package. This tutorial is intended for users running a professional version of
M

A
TLA

B
 5.3, R

elease 11 under W
indow

s 95.  Topics discussed in this tutorial include the
C

om
m

and W
indow

, num
bers and arithm

etic operations, saving and reloading a w
ork, using

help, M
A

TLA
B

 dem
os, interrupting a running program

, long com
m

and lines, and M
A

TLA
B

resources on the Internet.
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Y
ou can start M

A
TLA

B
 by double clicking on the M

A
TLA

B
 icon that should be on the desktop

of your com
puter. This brings up the w

indow
 called the C

om
m

and W
indow

. This w
indow

allow
s a user to enter sim

ple com
m

ands. To clear the C
om

m
and W

indow
 type clc and next press

the
E

nter or R
eturn key. To perform

 a sim
ple com

putations type a com
m

and and next press the
Enter or R

eturn key. For instance,

s
 
=
 
1
 
+
 
2

s
 
=

 
 
 
 
 
3

f
u
n
 
=
 
s
i
n
(
p
i
/
4
)

f
u
n
 
=

 
 
 
 
0
.
7
0
7
1

In the second exam
ple the trigonom

etric function sine and the constant 
� are used. In M

A
TLA

B
they are nam

ed sin
and pi, respectively.

N
ote that the results of these com

putations are saved in variables w
hose nam

es are chosen by the
user. If they w

ill be needed during your current M
A

TLA
B

 session, then you can obtain their
values typing their nam

es and pressing the E
nter or R

eturn key. For instance,

2

ss
 
=

 
 
 
 
 
3

V
ariable nam

e begins w
ith a letter, follow

ed by letters, num
bers or underscores. M

A
TLA

B
recognizes only the first 31 characters of a variable nam

e.

To change a form
at of num

bers displayed in the C
om

m
and W

indow
 you can use one of the

several form
ats that are available in M

A
TLA

B
. The default form

at is called short (four digits
after the decim

al point.) In order to display m
ore digits click on File, select Preferences…

, and
next select a form

at you w
ish to use. They are listed below

 the N
um

eric Form
at. N

ext click on
A

pply and
O

K
 and close the current w

indow
. Y

ou can also select a new
 form

at from
 w

ithin the
C

om
m

and W
indow

. For instance, the follow
ing com

m
and

f
o
r
m
a
t
 
l
o
n
g

changes a current form
at to the form

at long. To display m
ore digits of the variable fun type

f
u
n

f
u
n
 
=

 
 
 
0
.
7
0
7
1
0
6
7
8
1
1
8
6
5
5

To change a current form
at to the default one type

f
o
r
m
a
t
 
s
h
o
r
t

f
u
n

f
u
n
 
=

 
 
 
 
0
.
7
0
7
1

To close M
A

TLA
B

 type exit in the C
om

m
and W

indow
 and next press E

nter orR
eturn key. A

second w
ay to close your current M

A
TLA

B
 session is to select File in the M

A
TLA

B
's toolbar

and next click on E
xit M

A
T

L
A

B
 option. A

ll unsaved inform
ation residing in the M

A
TLA

B
W

orkspace w
ill be lost.
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There are three kinds of num
bers used in M

A
TLA

B
:

•
integers

•
real num

bers
•

com
plex num

bers

Integers are enterd w
ithout the decim

al point
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x
i
 
=
 
1
0

x
i
 
=

 
 
 
 
1
0

H
ow

ever, the follow
ing num

ber

x
r
 
=
 
1
0
.
0
1

x
r
 
=

 
 
 
1
0
.
0
1
0
0

is saved as the real num
ber. It is not our intention to discuss here m

achine representation of
num

bers. This topic is usually included in the num
erical analysis courses.

V
ariables realm

in and realm
ax denote the sm

allest and the largest positive real num
bers in

M
A

TLA
B

. For instance,

r
e
a
l
m
i
n

a
n
s
 
=

 
 
2
.
2
2
5
1
e
-
3
0
8

C
om

plex num
bers in M

A
TLA

B
 are represented in rectangular form

. The im
aginary unit 

1−
 is

denoted either by ior j

ia
n
s
 
=

 
 
 
 
 
 
 
 
0
 
+
 
1
.
0
0
0
0
i

In addition to classes of num
bers m

entioned above, M
A

TLA
B

 has three variables representing
the nonnum

bers :

•
-Inf

•
Inf

•
N

aN

The –Inf and Inf are the IEEE representations for the negative and positive infinity, respectively.
Infinity is generated by overflow

 or by the operation of dividing by zero. The N
aN

stands for the
not-a-num

ber and is obtained as a result of the m
athem

atically undefined operations such as
0.0/0.0 or 

∞
−

∞
.

List of basic arithm
etic operations in M

A
TLA

B
 include six operations

4

O
peration

Sym
bol

addition
+

subtraction
-

m
ultiplication

*
division

/or \
exponentiation

^

M
A

TLA
B

 has tw
o division operators / - the right division and \ - the left division. They do not

produce the sam
e results

r
d
 
=
 
4
7
/
3

r
d
 
=

 
 
 
1
5
.
6
6
6
7

l
d
 
=
 
4
7
\
3

l
d
 
=

 
 
 
 
0
.
0
6
3
8
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A
ll variables used in the current M

A
TLA

B
 session are saved in the W

orkspace. Y
ou can view

the content of the W
orkspace by clicking on File in the toolbar and next selecting Show

W
orkspace from

 the pull-dow
n m

enu. Y
ou can also check contents of the W

orkspace typing
w

hos in the C
om

m
and W

indow
. For instance,

w
h
o
s

 
 
N
a
m
e
 
 
 
 
 
 
S
i
z
e
 
 
 
 
 
 
 
 
 
B
y
t
e
s
 
 
C
l
a
s
s

 
 
a
n
s
 
 
 
 
 
 
 
1
x
1
 
 
 
 
 
 
 
 
 
 
 
 
 
1
6
 
 
d
o
u
b
l
e
 
a
r
r
a
y
 
(
c
o
m
p
l
e
x
)

 
 
f
u
n
 
 
 
 
 
 
 
1
x
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8
 
 
d
o
u
b
l
e
 
a
r
r
a
y

 
 
l
d
 
 
 
 
 
 
 
 
1
x
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8
 
 
d
o
u
b
l
e
 
a
r
r
a
y

 
 
r
d
 
 
 
 
 
 
 
 
1
x
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8
 
 
d
o
u
b
l
e
 
a
r
r
a
y

 
 
s
 
 
 
 
 
 
 
 
 
1
x
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8
 
 
d
o
u
b
l
e
 
a
r
r
a
y

 
 
x
i
 
 
 
 
 
 
 
 
1
x
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8
 
 
d
o
u
b
l
e
 
a
r
r
a
y

 
 
x
r
 
 
 
 
 
 
 
 
1
x
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8
 
 
d
o
u
b
l
e
 
a
r
r
a
y

G
r
a
n
d
 
t
o
t
a
l
 
i
s
 
7
 
e
l
e
m
e
n
t
s
 
u
s
i
n
g
 
6
4
 
b
y
t
e
s

show
s all variables used in current session. Y

ou can also use com
m

and w
ho to generate a list of

variables used in current session

w
h
o
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Y
o
u
r
 
v
a
r
i
a
b
l
e
s
 
a
r
e
:

a
n
s
 
 
 
 
 
 
 
l
d
 
 
 
 
 
 
 
 
s
 
 
 
 
 
 
 
 
 
x
r

f
u
n
 
 
 
 
 
 
 
r
d
 
 
 
 
 
 
 
 
x
i

To save your current w
orkspace select Save W

orkspace
as…

 from
 the File m

enu. C
hose a nam

e
for your file, e.g. filenam

e.m
at and next click on Save. Rem

em
ber that the file you just created

m
ust be located in M

A
TLA

B
's search path.  A

nother w
ay of saving your w

orkspace is to type
save filenam

e in the C
om

m
and W

indow
. The follow

ing com
m

and save filenam
e s saves only

the variable s.

A
nother w

ay to save your w
orkspace is to type the com

m
and diary filenam

e in the C
om

m
and

W
indow

. A
ll com

m
ands and variables created from

 now
 w

ill be saved in your file. The follow
ing

com
m

and: diary off w
ill close the file and save it as the text file. Y

ou can open this file in a text
editor, by double clicking on the nam

e of your file, and m
odify its contents if you w

ish to do so.

To load contents of the file nam
ed filenam

e into M
A

TLA
B

's w
orkspace type load filenam

e in
the

C
om

m
and W

indow
.

M
ore advanced com

putations often require execution of several lines of com
puter code. Rather

than typing those com
m

ands in the C
om

m
and W

indow
 you should create a file. Each tim

e you
w

ill need to repeat com
putations just invoke your file. A

nother advantage of using files is the
ease to m

odify its contents. To learn m
ore about files, see [1], pp. 67-75 and also Section 2.2 of

Tutorial 2.

�
�&

'
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O
ne of the nice features of M

A
TLA

B
 is its help system

. To learn m
ore about a function you are

to use, say rref, type in the C
om

m
and W

indow

h
e
l
p
 
s
v
d

 
S
V
D
 
 
 
 
S
i
n
g
u
l
a
r
 
v
a
l
u
e
 
d
e
c
o
m
p
o
s
i
t
i
o
n
.

 
 
 
 
[
U
,
S
,
V
]
 
=
 
S
V
D
(
X
)
 
p
r
o
d
u
c
e
s
 
a
 
d
i
a
g
o
n
a
l
 
m
a
t
r
i
x
 
S
,
 
o
f
 
t
h
e
 
s
a
m
e

 
 
 
 
d
i
m
e
n
s
i
o
n
 
a
s
 
X
 
a
n
d
 
w
i
t
h
 
n
o
n
n
e
g
a
t
i
v
e
 
d
i
a
g
o
n
a
l
 
e
l
e
m
e
n
t
s
 
i
n

 
 
 
 
d
e
c
r
e
a
s
i
n
g
 
o
r
d
e
r
,
 
a
n
d
 
u
n
i
t
a
r
y
 
m
a
t
r
i
c
e
s
 
U
 
a
n
d
 
V
 
s
o
 
t
h
a
t

 
 
 
 
X
 
=
 
U
*
S
*
V
'
.

 
 
 
 
S
 
=
 
S
V
D
(
X
)
 
r
e
t
u
r
n
s
 
a
 
v
e
c
t
o
r
 
c
o
n
t
a
i
n
i
n
g
 
t
h
e
 
s
i
n
g
u
l
a
r
 
v
a
l
u
e
s
.

 
 
 
 
[
U
,
S
,
V
]
 
=
 
S
V
D
(
X
,
0
)
 
p
r
o
d
u
c
e
s
 
t
h
e
 
"
e
c
o
n
o
m
y
 
s
i
z
e
"

 
 
 
 
d
e
c
o
m
p
o
s
i
t
i
o
n
.
 
I
f
 
X
 
i
s
 
m
-
b
y
-
n
 
w
i
t
h
 
m
 
>
 
n
,
 
t
h
e
n
 
o
n
l
y
 
t
h
e

 
 
 
 
f
i
r
s
t
 
n
 
c
o
l
u
m
n
s
 
o
f
 
U
 
a
r
e
 
c
o
m
p
u
t
e
d
 
a
n
d
 
S
 
i
s
 
n
-
b
y
-
n
.

 
 
 
 
S
e
e
 
a
l
s
o
 
S
V
D
S
,
 
G
S
V
D
.

 
O
v
e
r
l
o
a
d
e
d
 
m
e
t
h
o
d
s

 
 
 
 
h
e
l
p
 
s
y
m
/
s
v
d
.
m

If you do not rem
em

ber the exact nam
e of a function you w

ant to learn m
ore about use com

m
and

lookfor follow
ed by the incom

plete nam
e of a function in the C

om
m

and W
indow

. In the
follow

ing exam
ple w

e use a "w
ord" sv

6

l
o
o
k
f
o
r
 
s
v

I
S
V
M
S
 
 
T
r
u
e
 
f
o
r
 
t
h
e
 
V
M
S
 
v
e
r
s
i
o
n
 
o
f
 
M
A
T
L
A
B
.

H
S
V
2
R
G
B
 
C
o
n
v
e
r
t
 
h
u
e
-
s
a
t
u
r
a
t
i
o
n
-
v
a
l
u
e
 
c
o
l
o
r
s
 
t
o
 
r
e
d
-
g
r
e
e
n
-
b
l
u
e
.

R
G
B
2
H
S
V
 
C
o
n
v
e
r
t
 
r
e
d
-
g
r
e
e
n
-
b
l
u
e
 
c
o
l
o
r
s
 
t
o
 
h
u
e
-
s
a
t
u
r
a
t
i
o
n
-
v
a
l
u
e
.

G
S
V
D
 
 
 
G
e
n
e
r
a
l
i
z
e
d
 
S
i
n
g
u
l
a
r
 
V
a
l
u
e
 
D
e
c
o
m
p
o
s
i
t
i
o
n
.

S
V
D
 
 
 
 
S
i
n
g
u
l
a
r
 
v
a
l
u
e
 
d
e
c
o
m
p
o
s
i
t
i
o
n
.

S
V
D
S
 
 
 
F
i
n
d
 
a
 
f
e
w
 
s
i
n
g
u
l
a
r
 
v
a
l
u
e
s
 
a
n
d
 
v
e
c
t
o
r
s
.

H
S
V
 
 
 
 
H
u
e
-
s
a
t
u
r
a
t
i
o
n
-
v
a
l
u
e
 
c
o
l
o
r
 
m
a
p
.

J
E
T
 
 
 
 
V
a
r
i
a
n
t
 
o
f
 
H
S
V
.

C
S
V
R
E
A
D
 
R
e
a
d
 
a
 
c
o
m
m
a
 
s
e
p
a
r
a
t
e
d
 
v
a
l
u
e
 
f
i
l
e
.

C
S
V
W
R
I
T
E
 
W
r
i
t
e
 
a
 
c
o
m
m
a
 
s
e
p
a
r
a
t
e
d
 
v
a
l
u
e
 
f
i
l
e
.

I
S
V
A
R
N
A
M
E
 
C
h
e
c
k
 
f
o
r
 
a
 
v
a
l
i
d
 
v
a
r
i
a
b
l
e
 
n
a
m
e
.

R
A
N
D
S
V
D
 
 
R
a
n
d
o
m
 
m
a
t
r
i
x
 
w
i
t
h
 
p
r
e
-
a
s
s
i
g
n
e
d
 
s
i
n
g
u
l
a
r
 
v
a
l
u
e
s
.

T
r
u
s
v
i
b
s
.
m
:
 
%
 
E
x
a
m
p
l
e
:
 
t
r
u
s
v
i
b
s

S
V
D
 
 
 
 
S
y
m
b
o
l
i
c
 
s
i
n
g
u
l
a
r
 
v
a
l
u
e
 
d
e
c
o
m
p
o
s
i
t
i
o
n
.

R
A
N
D
S
V
D
 
R
a
n
d
o
m
 
m
a
t
r
i
x
 
w
i
t
h
 
p
r
e
-
a
s
s
i
g
n
e
d
 
s
i
n
g
u
l
a
r
 
v
a
l
u
e
s
.

The helpw
in com

m
and, invoked w

ithout argum
ents, opens a new

 w
indow

 on the screen. To find
an inform

ation you need double click on the nam
e of the subdirectory and next double click on a

function to see the help text for that function. Y
ou can go directly to the help text of your function

invoking helpw
in com

m
and

follow
ed by an argum

ent. For instance, executing the follow
ing

com
m

and

h
e
l
p
w
i
n
 
z
e
r
o
s

Z
E
R
O
S
 
 
Z
e
r
o
s
 
a
r
r
a
y
.

 
 
 
 
Z
E
R
O
S
(
N
)
 
i
s
 
a
n
 
N
-
b
y
-
N
 
m
a
t
r
i
x
 
o
f
 
z
e
r
o
s
.

 
 
 
 
Z
E
R
O
S
(
M
,
N
)
 
o
r
 
Z
E
R
O
S
(
[
M
,
N
]
)
 
i
s
 
a
n
 
M
-
b
y
-
N
 
m
a
t
r
i
x
 
o
f
 
z
e
r
o
s
.

 
 
 
 
Z
E
R
O
S
(
M
,
N
,
P
,
.
.
.
)
 
o
r
 
Z
E
R
O
S
(
[
M
 
N
 
P
 
.
.
.
]
)
 
i
s
 
a
n
 
M
-
b
y
-
N
-
b
y
-
P
-
b
y
-
.
.
.

 
 
 
 
a
r
r
a
y
 
o
f
 
z
e
r
o
s
.

 
 
 
 
Z
E
R
O
S
(
S
I
Z
E
(
A
)
)
 
i
s
 
t
h
e
 
s
a
m
e
 
s
i
z
e
 
a
s
 
A
 
a
n
d
 
a
l
l
 
z
e
r
o
s
.

 
 
 
 
S
e
e
 
a
l
s
o
 
O
N
E
S
.

generates an inform
ation about M

A
TLA

B
's function zeros.

M
A

TLA
B

 also provides the brow
ser-based help. In order to access these help files click on H

elp
and next select H

elp D
esk (H

TM
L). This w

ill launch your W
eb brow

ser. To access an
inform

ation you need click on a highlighted link or type a nam
e of a function in the text box. In

order for the H
elp D

esk to w
ork properly on your com

puter the appropriate help files, in the
H

TM
L or PD

F form
at, m

ust be installed on your com
puter. Y

ou should be aw
are that these files

require a significant am
ount of the disk space.

�
�(

)


�
�
�

To learn m
ore about M

A
TLA

B
 capabilities you can execute the dem

o com
m

and in the
C

om
m

and W
indow

 or click on H
elp and next select E

xam
ples and D

em
os from

 the pull-dow
n

m
enu. Som

e of the M
A

TLA
B

 dem
os use both the C

om
m

and and the Figure w
indow

s.
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To learn about m
atrices in M

A
TLA

B
 open the dem

o w
indow

 using one of the m
ethods described

above. In the left pane select M
atrices and in the right pane select B

asic m
atrix operations then

click on R
un B

asic m
atrix …

 . C
lick on the Start >> button to begin the show

.

If you are fam
iliar w

ith functions of a com
plex variable I recom

m
end another dem

o. Select
V

isualization and next 3-D
 Plots of com

plex functions. Y
ou can generate graphs of sim

ple
pow

er functions by selecting an appropriate button in the current w
indow

.

�
�*

+�
�

���

!
���

�

�

��

�
�
��
�

!
��
�
��
�

To interrupt a running program
 press sim

ultaneously the C
trl-c keys. Som

etim
es you have to

repeat pressing these keys a couple of tim
es to halt execution of your program

. This is not a
recom

m
ended w

ay to exit a program
, how

ever, in certain circum
stances it is a necessity. For

instance, a poorly w
ritten com

puter code can put M
A

TLA
B

 in the infinite loop and this w
ould be

the only option you w
ill have left.

�
�,

�
�
�
�

 
�
�
�
�
�
�

	��



�

To enter a statem
ent that is too long to be typed in one line, use three periods, …

 , follow
ed by

E
nter or R

eturn. For instance,

x
 
=
 
s
i
n
(
1
)
 
-
 
s
i
n
(
2
)
 
+
 
s
i
n
(
3
)
 
-
 
s
i
n
(
4
)
 
+
 
s
i
n
(
5
)
 
-
.
.
.

 
 
 
 
 
 
s
i
n
(
6
)
 
+
 
s
i
n
(
7
)
 
-
 
s
i
n
(
8
)
 
+
 
s
i
n
(
9
)
 
-
 
s
i
n
(
1
0
)

x
 
=

 
 
 
 
0
.
7
7
4
4

Y
ou can suppress output to the screen by adding a sem

icolon after the statem
ent

u
 
=
 
2
 
+
 
3
;

�
�-

�
�
�
�
�
�

�
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If your com
puter has an access to the Internet you can learn m

ore about M
A

TLA
B

 and also
dow

nload user supplied files posted in the public dom
ain. W

e provide below
 som

e pointers to
inform

ation related to M
A

TLA
B

.

•
The M

athW
orks W

eb site: http://w
w

w
.m

athw
orks.com

/

The M
athW

orks, the m
akers of M

A
TLA

B
, m

aintains an im
portant W

eb site. H
ere you can

find inform
ation about new

 products, M
A

TLA
B

 related books, user supplied files and m
uch

m
ore.

•
The M

A
TLA

B
 new

sgroup: new
s://saluki-new

s.siu.edu/com
p.soft-sys.m

atlab/

If you have an access to the Internet N
ew

s, you can read m
essages posted in this new

sgroup.
A

lso, you can post your ow
n m

essages. The link show
n above w

ould w
ork only for those

w
ho have access to the new

s server in Southern Illinois U
niversity at C

arbondale.

8

•
http://dir.yahoo.com

/science/m
athem

atics/softw
are/m

atlab/

A
 useful source of inform

ation about M
A

TLA
B

 and good starting point to other W
eb sites.

•
http://w

w
w

.cse.uiuc.edu/cse301/m
atlab.htm

l

Thus W
eb site, m

aintained by the U
niversity of Illinois at C

ham
paign-U

rbana, provides
several links to M

A
TLA

B
 resources on the Internet.

•
The M

astering M
atlab W

eb site: http://w
w

w
.eece.m

aine.edu/m
m

 R
ecom

m
ended link for those w

ho are fam
iliar w

ith the book M
astering M

atlab 5.
A

 C
om

prehensive Tutorial and R
eference, by D

. H
anselm

an and B
. Littlefield (see [2].)
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