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V. Loops.
V.1 While

A while loop executes a block of instructions as
|long as a logical expression is true.

Syntax

Commands

fora=10:13
fprintf ('The value of a: %d\n', a);

end

Results

while <expression>
< |nstructions >

The value of a: [0
The value of a: |f
The value of a: 12
The value of a: 13
The value of a: 14

The value of a: 15

Example
In the script editor window, type:

Commands

fora=10:2:13
fprintf ('The value of a: %d\n', a);

end

end
Example
In the script editor window, type:
Commands
a=1[;
while (a < 3)
fprintf ('The value of a: %d\n’, a);
a=a+l;
end
Results

Results

The value of a: 0
The value of a: |
The value of a: 2

The value of a: |0
The value of a: 12
The value of a: 14

V.2 tor

A for loop is used to repeat a block of
instructions a given number of times.

Syntax

Example
In the script editor window, type:

Commands

far index = value
<Instructions>
end

fora=[I01520]
disp (a)

end

Results

Value has one of the following forms:

Form Description

initVal :endVal | Increments the index variable from
initVal to endVal by |.

0
la
Z
I

initVal : step: | Index increments by step value in
endVal each iteration, or decrements
when step value is negative.

Values from a | The index variable takes the values
vector of a given vector.

Example
In the script editor window, type:

V.3 Loops contral

V.3.I The break instruction

The break instruction ends the execution
of a for or while loop then transfers the
execution to the instruction immediately
following the loop.




Example
In the script editor window, type:
Commands
for i=l:10
if mod(i,2) ==
disp(i)
else
break
disp(i+j) % j is the imaginary unit v/—1.
end
end
Results

>»>A=[1723010] A=123al0
>>B=[I0,12, -] B=1012-3
» [ =[a;0;1] C=2

0

|
>>0=[10:-2:1] D=108642
>>E=(lI:12; 30; 41;13); | years =30
>> | (3)
>>F=1[123]; years =123
>> ()
»G=[12343678); |subG=34a6
>>sub [1 = ((3:h)

V.3.I The instruction continue

The continue instruction is used to pass
control to the next iteration of for or while i.e.,
continue skips the rest of the code in its body
and immediately tests the condition before
repeating.

Example
In the script editor window, type:
Commands
for i=I1:10
it mod(i,2) ==
disp(i)
else
continues
disp(i+j) %  is the imaginary unit v'—1.
end
end
Results
I
3
]
1
g
VI. Vectors.

In the command window, type the expressions

VI.I Vector creation
MATLAB lets you create two types of vectors:
row vectors and column vectors.

VI.LI Line vector

To create line vectors, simply open a
bracket, write the elements of the vector using
a space or comma to separate them, then close
the bracket as follows: [xy, x5, x3, ..., x, ] OF
[x1 x5 X3 ... xp ]

VL. Column vector

Column vectors are created in the same
way as row vectors but using a semicolon to
separate the elements as follows:

[x1; X5 X35 . Xy ]

Vl.2 Elements access

You can refer to one or more elements
of a vector in different ways, where the i¢'eme
component of a vector v is called v (7).

. Toaccess a single element, simply write
vector_name(element_index).

Commands Results

Commands Results
>>vect = [10 S 107 9 113 -10];
>> vect (3) ans = 13




2. To access a finite set of vector elements,
simply write vector_name
(firstElementlndex : lastElementIndex).

Example
Commands Results
>> vect = [10: 50];
>> vect (20:20) ans = 29 30 31 37 33 34

3. Toaccess all the elements of a vector,
simply write vector_name (:)

Example

Commands Results
>>vect = [I: 0.2: 2];
>> vect (;) ans=1 12 14 16 18 2

V.3 Elements modification
Vector elements can be modified by
assigning new values to them.

Example
Commands Results
>v=[12341]
>y (2) = v (3)—v (2);
>> disp (v) v=1234|

MATLAB also has a table editor that lets
you modify the dimensions and entries of a
vector or matrix. To use this editor, double-click
on the variable to be edited in the Workspace.

V.4 Vector operations.
V.41 Addition and subtraction.

You can add or subtract two vectors.
Both vectors must be of the same type and have
the same number of elements.

Example
n the script editor window, type:

Commands
A=1[7115,23,19];
B=1[2 3,13, 1E, 20];
C=A+8
D=A-8

Results

C=1916283379
D=a627-

Vl.4.2 Multiplication by a scalar.

Multiplying a vector by a number produces a
new vector of the same type, with each element
of the original vector multiplied by the chosen
number.

Example
In the command window, type:

Commands Results

>>vect = [ 12 34 10 8);

newVect = B0 170 a0 40

>> newVect = a * vect

VI.4.3 Transposed vector.

The transposition operation changes a
column vector into a row vector and vice versa.
The transposition operation is represented by

().

Example
In the command window, type:
Commands Results
>>vect =[1234108] |vect=1234108
>> transVect = vect’ transVect = (2
34
[0
8

VI.4.4 The scalar product (Inner product).
In MATLAB, you can calculate the scalar
product of two vectors using the dot command.




Example
In the command window, type:

Commands Results

>>vecl =[06719];

>>vect? = [1 2 3 4]:

>> vectd = dot (vectl, vect?) vectd = T4

Both vectors must have the same number of
elements. In mathematics, the inner product of

A =[x x5 ... Xg] ElndnA = [y1 V3 o n]is:

A.B =in X)’i
i=1

V4.0 Vectors' concatenation.
MATLARB lets you add vectors together to
create new vectors.
[) The concatenation of two line vectors
In the command window, type:

Commands Results

>>vecl =[108 2];

>>vect? = [0 0 3 9);

To perform the second concatenation, both
vectors must have the same number of
elements.

Vl.4.6 Other Operations.

>> vectd = [vect! vect?] | vects=10820033

>> vectd = [vectl; vect?] |vectd=1082
0033

To perform the second concatenation, both
vectors must have the same number of
elements.

2) The concatenation of two column vectors
In the command window, type:

Commands Results

Operation Description
S Multiply two vectors component by
component.
./ Divide the components of two
VEctors in pairs.
A Raise the components of one
vector to the power of the
components of the second vectar.
sum(u) Sum of the components of a
vector.
mean(u) | Average of the components of a
vector.
length(u) bives the length of a vector.
min(u) | Gives the smallest component of a
vector.
max(u) Gives the largest component of a
vector.
Vil. Matrices.

VIl.| Creating a matrix.

In MATLAR, you can create a matrix by
entering elements in each row and using
semicolons to mark the end of each row.

>>vecl = [0:1: 2];

>> vect? = [3; 5);

Example
In the command window, type:
Commands Results
>M=[123452345 M =12343
6;34067:4a0678] 23436
S4ab7
49678

>> vectd = [vectl; vect?] | vectd =10

I

i

3

i)
>> vecth = [10; 20);
>> vectd = [vect? vectd] | vectd = 310

0 20

»>M2=1(1,2.34523 |M=12343
4,3,6:3,43,6,7:4, 3.5, 2343k
1. 8] 34ab7
43b78




VIl.2 Elements access.
. Toaccess an element in the i¢'eme row
and j'em column, we write
matrix_name (row_index. column_index)

Example

0. You can access all the elements of
several columns by matrix_name (:
firstcolumnindex : lastColumnlndex)

Commands Results

»M=[1a3432/03)

>»>M(2,3) ans = 7

7. Toaccess all elements of a column
matrix_name ( :, column_index)

Example
Commands Results
>M=[1a3432083);
>»>M(, 2 -I:) ans=al
94
01

Example
Commands Results
»M=[103492108]
>> M (;, 3) ans = 3
i
g

B. You can access a sub-matrix
matrix_name (firstRowlndex :
|lastRowlIndex, firstColumnindex :
|lastColumnindex)

3. Toaccess all the elements of a line
matrix_name (line_index, :)

Example
Commands Results
»M=[153492109]
> M (2: 3, 2: -I) ans=34
01

VII.3 Elements Modification.

Example

Commands Results

You can modify the elements of a matrix

by selecting the elements to be modified and

»M=[1a3432103);

»M(l,)

ans=1303

4. You can access all the elements of
several lines by matrix_name
(indexFirstLine : lastlinelndex, :)

assigning them new values

Example

Commands Results

»M=[12340ab678]

»M(:2,2:3)=[1Za3) |ans=1124
2a38

Example
Commands Results
»>M=[1034921019]
>»>M(Z:3,:) ans=492
(09

MATLAB also has a table editor that lets

you modity the dimensions and entries of a

vector or matrix. To use this editor, double-click

on the variable to be edited in the Workspace.




VIl.4 Deleting rows or columns.

You can delete a row or column from a
matrix by assigning an empty set of brackets []
to that row or column. [] denotes an empty
matrix.

Example
In the command window, type
Commands Results

»M=[12345,2343

B:34ab67:45678);

>M,:) =[] M=1234%
23406
34ab7

»[L=M

> (:,2) =] L=1343%
2406
Jub7

VIl.5 Operation on matrices.

VIl.a.I Addition and subtraction.

You can add or subtract two matrices.
Both matrices must have the same number of
rows and columns.

Example
In the command window, type
Commands Results

»A=[123406781];

»>B=[087.604321];

»[L=A+8 C=101010
01010
(01010

>0=A-8 D=-8-6-4
210 2
46 8

Vll.a.2 Scalar operations.

When you add, subtract, multiply or
divide a matrix by a number, this is called a
scalar operation.
Scalar operations produce a new matrix with
the same number of rows and columns, with
each element of the original matrix added,
subtracted, multiplied by or divided by the
number.

Example
In the command window, type
Commands Results

>>M=[1012 24; 14 8 §; 28 8 10];

>s=1;

>A=M+s A=1214 76
6108
301012

>»>8=M-s S=281022
1264
668

>P=M*s P=207448
281612
a6 16 20

>»>0=M/s D=3a612
143
1443

VII.5.3 Matrix division.

You can divide two matrices using left (\) or
right (/) division operators. Both matrices must have
the same number of rows and columns.

Example
In the script editor, type
Commands

MI=[102018301)
MZ=[00344a0;1889]

RD =Ml / M2

LD = MI\ M2

Results

RD = 12227 0.7363 -[.1802




20006 -0.0570 0.148
2.0000 0.8883 -0.0aak

L0 = 0.4000 3.2000 3.0000
0.6000 13.4000 -0.0000
-0.2000 -1.6000 0.0000

Note
. A/B is the solution to the equation
xB = A.
2. A\B is the solution to the equation
Ax = B.

VIl.5.4 Transposed matrix.

The transposition operation switches
rows and columns in a matrix. It is represented
by a single quatient ().

Example
In the command window, type
Commands Results

>»>A=[101223;1486;2788) |[A=101223
486
27814

>B=A B=101427
288
28618

VII.5.3 Concatenation of matrices.
MATLARB lets you concatenate matrices in
two ways:

[) Horizontal concatenation
n the script editor, type

2) Vertical concaten
In the script editor, type

ation

Commands
MI=[101223; 14 8 &; 27 8 9);
M2=[123145;80-9; 40 21l];
B = [MI; MZ]

Results
B=101273
486
27819
12 31 45
80-9
43 711

VIl.5.6 Multiplication of

matrices.

In the command window, type

Commands Results
»M=[125234]172a);
>N=[213;50-228-];
>>P=M*N P=1810-4

2714 -4
2216 -B

VII.5.7 Determinant.
The determinant of

a matrix is calculated

using MATLAB's det function.
Example
In the command window, type
Commands Results
»A=[123234123];
>> det (A) ans = -2

Commands

MI=[101223; 148 B; 27 & 1];
M2 =[12 3l 45; 8 0-3; 42 211];
A = [MI, M2]

Results

A=10122312 3l 45
48680-3
21834321l

VII.5.8 Inverse of a matrix.
The inverse of a matrix is calculated using

MATLAB's inv function.
Example
In the command window, type
Commands Results
»A=[123234123];
>> inv(A) ans =-3.0 2 0.0




3-1-l

Syntax

function [outy, outy, ... outs] = myfun (iny, ing, ..., iny)
instructions
end

Here, the name of the function is myfun, ini to
in, are the inputs or the parameters and out: to
nuts are the outputs or the results of the
execution of the function.

Example
In the script editor window, type this code and
save it as mymax

function max = mymax (nl, nZ, n3, n4, n)
max = nl;
if (nZ > max)
max = nZ;
end
it (nd > max)
max = ng;
end
it (n4 > max)
max = n4;
end
it (na > max)
max = na;
end
end

In the command window, type

-1.a00a
V.6 Special matrices
In the command window, type
Commands Results
>> zeros (3) ans=000
oo
000
>> zeros (3.2) ans=010
00
00
>> ones (4,3) ans =11
(1
(1
(1
>> eye (4) ans=1000
g1oo
0ol
000l
>> gye (3.4) ans=1000
g1oo
0ol
Remarks
Control Description
zeros () The zeros () function creates a null
matrix.
ones () The ones () function creates a
matrix of I's.
eye () The eye () function creates an
identity matrix.

Commands Results

>>mymax (3, 7,19, 0, 23) | ans =23

VIIl. Functions.

A function is a group of instructions that

together perform a task

(similar to scripts but

scripts don't have parameters or inputs.). In
MATLAB, functions are defined in separate files.
The name of the file and the function must be

the same.

Note
Function files are program files with .m
extension.




