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<\ MATLAB

1. Definition a vector

By default, a vector is a one-dimensional array of numbers. In other words, it is a single row with several
columns or a single column with several rows.

2. Different methods to identify a vector

Before we identify a vector in MATLAB, we must know if the vector:

2.1. Random vector

MATLAB allows you to create an arbitrary vector or called (irregular, random) vector in three ways,
containing different numbers.

*Each element in the vector with the order

+All the elements inside a square bracket [] and between each element and the other space

+All the elements inside a square bracket [] and between each element and the other comma ”,”
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he first method to create a random (irregular) vector Name Value

[8 4417 11] fH x 18.441711] 1
x =
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>> % the second method to create a random (irregular) vector
>> x = [8,4,4,1,7,11]
x =
8.00 4.00 4.00 1.00 7.00 11.00

Fig 1. Different methods to create an irregular (random) vector

2.2. Regular vector

MATLAB allows you to create a uniformly spaced vector called a proper (regular) vector in two ways.

- Using the function/command linspace(Xi, Xf, N); which generates N points between Xi and Xf.
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- Using the function/command v = Xi : St : Xf; which generates v vector, with the first element

Xi, last element Xf, and the difference between elements is any real number St.
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>
. >> linspace (1,10, 4)

> the first method to create a proper(regular) vector
[Hans [1.47,10] 1

ans =

1.00 4.00 7.00 10.00

>> % the second method to create a proper(regular) vector
> 1 : 3 : 10

ans =

1.00 4.00 7.00 10.00

fr>> |

Fig 2. Two methods to create a regular vector

3. Types of the vectors

MATLAB allows you to create two types of vectors which can be stored either:

A row vectors and

A column vectors.

3.1. Row vectors

Are created and/or declared by enclosing the set of elements in square brackets, using space or comma
“” to delimit the elements, which can have any number of elements. For example, there are two ways to

create a row vector with six elements.
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Neme = >> % the first method to create a row vector Name Value Min
FHx 11234581 1
>>x=[12345 ¢]
x =
1.00 2.00 3.00 4.00 5.00 6.00
>> % the second method to create a row vector
>> % = [1,2,3,4,5,6]
x =
1.00 2.00 3.00 4.00 5.00 6.00
fx o> |
< >

Fig 3. Two ways to create a row vectors

3.2. Column vectors
Are created and/or declared by enclosing the set of elements in square brackets, using a semicolon ";"

to delimit the elements. For example, there is one way to create a column vector with five elements.
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>> the first method to create a column vector Name = Velue Min
° Hx 11234561 1
>> x = [1;2:3:;4:5;:6]
% =
1.00
2.00
3.00
4.00
5.00
6.00
>> % the second method to create a column vector
S>> % o= [1,2,3,4,5,6]"
x =
1.00
2.00
3.00
4.00
f 5.00 J. )
Fig 4. Two ways to create a column vectors
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4. Other useful MATLAB functions

For vectors, to find the maximum and minimum values of the vector x, we use the command/function
max(.) and min(.)

A\ MATLAB R20142 — X
S o) R -
L rmaris & [ S rewvanee [ Anayze Code g B @reeees (7) & commy
o " D openvarsbe v fp AunanaTime () setpatn =) Request support
New New Open | |Compare Import Save Simuink  Layout Help
Seript v~ Data Workspace |/ Clear Workspace ~ | Clear Commands ~  Lbray v |[[] Paratel ~  hAddons v
FLE veRIgLE cone SMULING ENVIRONMENT RESOURGES
» C: b WINDOWS » system2 » «[ o
el o EY | workepece ®
Name Value Min
A H ans 1
Hv 18441711201 0
v =
Columns 1 through 6
8.00 4.00 4.00 1.00 7.00 11.00
Columns 7 through 8
2.00 0
>> max (V)
ans =
11.00
fe>> |
v
~
Fig 5. Find the maximum value from a vector v
4\ MATLAB R20143 - X
S pre—, -
I [ New Varie | & Analyze Code cm @ Preterences | (5 (3 Communty
a3 Dirmares | ) s [} Open Varibe ~ | > FumandiTine & [0 (9 setPath @ 2 Request Support
New New Open |||compare Import Save Simuink  Layout Help
Script v - Data  Workspace (/) ClearWorkspace v |7 Clear Commands v Library ~ [l Parater + ~ 0 AddOns ¥
FLE VARIBIE ‘cone SWULNK ENVIRONUENT RESOURGES
» C: b WINDOWS » system32 » -1
= Bl workspace ®
Name Value Min
[ ans 0 0
Hv 184,417,120 [)
v =
Columns 1 through 6
8.00 4.00 4.00 1.00 7.00 11.00
Columns 7 through 8
2.00 0
>> min (v)
ans =
0
fx o> |
< >
Fig 6. Find the minimum value from a vector v

To find the summation and the production values of the vector X, we use the command/function sum(.)
and prod(.)
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Columns 1 through 6
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>> sum(v)
ans =
37.00
fre>> |
< >
Fig 7. The summation of all element in a vector v
— X
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Columns 1 through 6

8.00 4.00 4.00 1.00 7.00 11.00

Columns 7 through 8

2.00 0
>> prod(v)
ans =
0
fro |

Fig 8. The production of all element in a vector v

The mean of a vector, also known as the average equals the sum of the vector elements divided by the
number of elements in the vector, we use the command/function mean(.)
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>> mean (V)
ans =
4.63
fre>> |
< >
Fig 9. Evaluate the mean of the element in a vector v

To create a vector contain only number “1” or “0”, we use the command/function ones(r,c) and zeros(r,c)
; Where r and c are represent the row and column respectively.
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>> ones(1,5) Name Value Min
H ans 10,0,0,0,0] [)

ans =
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>> zeros(l,5)

Details ~

Fig 10. Create a vector contain number “1” or “0” in all the column or row
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