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@\ MATLAB @\ MATLAB

1.Definition a matrix
A matrix is a surrounded by brackets and may have an arbitrary number of rows and columns; for example,

the matrix

)

7 8 9
To create a such matrix in MATLAB, the following basic conventions must be followed:

v Separate the elements of a row with spaces or commas ",

v" Use a semicolon ";" to indicate the end of each line or row

v Surround the entire list of items with square brackets [ ].
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«>ETE » C:» Program Fil
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>> % first method Name = Value Min|
Ha 11.2.34,56789] 1

>>A=[123;456;:7839]

eploytool.bat A =

1.00 2.00 3.00
4.00 5.00 6.00
7.00 8.00 9.00

>> % second method

>> A = [1,2,3:4,5,6:7,8,9]
a -
1.00 2.00 3.00
4.00 5.00 6.00
7.00 8.00 9.00
S>> |

Details ~

ol
Fig 1. Different methods to create or define a matrix
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2.0ther useful MATLAB functions
For matrices, to find or extract the highest and/or lowest value or number in the whole matrix, we use the
command/function max(.) and/or min(.) two times because these are matrix with two dimensions not one

dimension. Otherwise, will indicate the highest values or the lowest values for each column in the matrix.

4\ MATLAB R20142
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=3 SiMuuNg

16.00 2.00 3.00 13.00

5.00 11.00 10.00 8.00
9.00 7.00 6.00 12.00
4.00 14.00 15.00 1.00

Fig 2. Find the highest and lowest value in the whole matrix

Again, in order to find or evaluate the summation and/or production of such element in the matrix, we use

the command/function sum(.) and prod(.)
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4\ MATLAB R2014a - X
S o) R - |
o i 2, New Variable [ Analyze Code ] @ preterences () (3 Communty
E ;\:‘ [?"”“ :ﬂ E [} Open Verkble ~ | > AunandTime :D_Jm E B setatn g o
o T T O T rtepece 3 CloarWorkspace ~ | (7 Cowr Cormands + Ly | = [[[Pesil~ ' 5Adtom -
—— T — T —T i
€= EF|  »cr wnoo -2
Current Folder [ON C: O Workspace [O]
Name Name » Value Min)
[ ans 20923e+13 2.09]
Hs et double 1
16.00 2.00 3.00 13.00
5.00 11.00 10.00 8.00
9.00 7.00 6.00 12.00
4.00 14.00 15.00 1.00
I>> sum (sum(s) ) I
1
ans =
136.00
I prod(prod(s)) :
20922789888000.00
Jx>> |
-l
Fig 3. Find the summation as well as the product of the all of element in the whole matrix

The mean of a matrix, also known as the average which equal the sum of the numbers in each row in the
matrix divided by the number of rows and then the result will sum again and divided on the number of

columns, using the command/function mean(.)

4\ MATLAB R2014a = x
HoNE PLOTS APPS NG sexrch Documention DH
Lig, New Variable. L Analyze Code. s (@ Preferences (o) (3 Communty,
S s & G [} Open Varibe ~ | 5> FumaniTime & [0 P setPath @ 2 Request Support
MNew New Open | |Compare Import Save = Simulink  Layout Help
Script v - Data  Workspace (/) ClearWorkspace v (7 Clear Commands v  Library ~ [l Parater + ~ 0 AddOns ¥
Sl Workspace @
Name Value Min|
[ ans 8:5000 8.501
Hs e double 1
16.00 2.00 3.00 13.00
5.00 11.00 10.00 8.00
9.00 7.00 6.00 12.00
4.00 14.00 15.00 1.00
__________________ .
>> mean (mean (s)) 1
ans =
8.50
fi> |
-l
Fig 4. Find the average of the values that contain in the matrix
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3.MATLAB output
3.1.The diag command

Displaying or to generate a diagonal of a matrix, using the command/function diag(.)

X

I B O search Documentation pn

4\ MATLAB R20145
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New New Open |[|compare Import  Save Simuink Hep
Seript v - Dats  Workspace (/) ClearWorkspace ¥ [/ Clear Commands v  Library ~ [l parater = ~  GjAddOms v
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Value
[1:5:01
[1.2-3-9,517,60]
ed dovble
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1
1
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>>
Jx>> |

-l
Fig 5. Display the diagonal of the matrix
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3.2.The transpose and/or ' and/or transp command

Transpose a matrix, rows become a columns and columns become rows.

4\ MATLAB R2014a - X
S o) P - |
g Cgrmaries &‘ o L e verste & Analyzs Code & B @ pretererces () (3 commnty
= {5 Open Variable v > Run and Time (51 setPath 3 Request Support
MNew  New Open |[:|Compare Import  Save 2 Simulink  Layout Hep
Seript v~ Data Workspace |/ Clear Workspace ~ |/ Clear Commands ~  Lbray v |[[] Paratiel = ~  hAddons v
Il ‘CODE | SIMULINK | ENVIRONMENT i RESOURCES
Lar:)
;=951 ;76 0] | Name « Value Min
[H ans [1,-97:256-3,1,0] 9
™ [1.2-3-9517,60] E)
Hs i 1
2.00 -3.00
5.00 1.00
6.00 o]
__________________ .
1
-9.00 7.00
5.00 6.00
1.00 o]
__________________ :
1
-9.00 7.00
5.00 6.00
1.00 o]
]
Fig 6. Display the transpose of the matrix
Or
4\ MATLAB R2014a - X
HOME G serch Documentation A = |
2, New Variable & Analyze Code s @ Preferences (5 (13 Community
iz P Fies & L £ open varibie ~ | > rum anamine i 5 S setpan @ 2 Rquest Support
New New Open || |Compare Import  Save - Simulink  Layout: Help
sept v v Data Workspace () ClearWorkspace v (7 Clear Commands v  Lbrary = [[]] Peralel = ~  ChAdOns v
—— e —T — T ——
~le
Comi [ worksp: ®
>M=[12-3;-951:7680] Name Min
" [ ans 9
Him E
M = Hs 1
1.00 2.00 -3.00
-9.00 5.00 1.00
7.00 ©6.00 0
I 1
>> transp (M) |
ans =
1.00 -39.00 7.00
2.00 5.00 6.00
-3.00 1.00 Q
S>> |
= R |
Details. ~ < >
]
Fig 7. Display the transpose of the matrix another command
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3.3.The inv command

To display the inverse of such matrix just type the command/function inv(.) and the inverse of the matrix
will be printed in the screen

A\ MATLAB R20142 X

EREEIEE o) PR ) - |
New Variable ‘Analyze Code s Preferences ) ¢ Communi
(=R o O I o Ly na 2 B e (3) B commensy
. 5 openvarkbe > | £ rumanamine 3 setpan o
New New Open i |Compare POt  Save Smuink  Layout Hel
Saee B | =
= e o e e

@ EE | ¢ WINDOWS b system32 » ~lp

Cur Nl - 2 > ®

>>M=10[12-3; -951;760] %] | Name Value Min

HH ans [-0.0218,-0.0655,0.0613... -0.3

E=1Y] [1.2-3-9517,60] °
M = Hs 44 doubi 1

s -0.02 -0.07 0.06

s-MX

- 0.03 0.08 0.09

e o ~0.32 0.03 0.08

beran ~ |fx ol

]
Fig 8. Display the inverse of the matrix

3.4.The size command
To display the dimension of a matrix, just type the command/function size(.) and the dimension will be
printed in the screen.

4\ MATLAB R20143 — X
S prr—, -
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- £ OpenVaribe v > Run ana Tne (5 setpan =) Reausst Support
New New Open | |compare Import Save Simuink  Layout Help
<7 Ds Wiorkapace () Cariorispacs = () Cear Commangs ~  Lbray « [ Faralei~ = opAdsons -

FLE VARIRELE ‘conE SWULNK ENVIROWMENT RESOURCES
P

Ol Workspace ]

[54552355554;12111] Name ~ Value M

ans s H

Hc 38 double 1

5.00 4.00 5.00 5.00 2.00
5.00 5.00 5.00 5.00 4.00
1.00 2.00 1.00 1.00 1.00

135 size(c) :
ans =
cs-
.
oors 3.00 5.00
de-DE
=l DiaaSves

Fig 9. Display the dimension of the matrix
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4.Special or particular matrices
In MATLAB, there are functions that automatically generate specific matrices for example containing all

ones, zero elements, ones in the diagonal only, arbitrary number.

A\ MATLAB R20145 - X
S o) R -
New Variabie Analyze Code o Preferences (7 (% Commun
E R T - L e B e @) Bcomensy
- [ Open Varibie ~ | £ Run anaTime () setpatn =) Request support
New New Open |[|Compare Import Save Smuink  Layout Help
Serpt v~ Data Workspace (7 Clear Workspace ~ | ClearCommands ~  Lbrary  ~ [[]] Paratel = ~  opAddOms v
veRIgLE [ cooe Ismuome | envirowsent | RESOURGES
v Lo
Value Min
[1.2.34,567.82]

[1.00:01,0001]

(] Memshieidstarte... |
[ mex.bat

[ mexpt ans =
0 0 0
0 0 0
0 0 0
| |
I >> eye (3, 3) 1
ans =
1.00 0 0
0 1.00
0 0 1.00
oerans ~|fx

]
Fig 10. Create a matrix contain number « 1 » or « 0 » in all the column and row and number « 1 » in

diagonal only

And

4\ MATLAB R20143 - X
HoME PLOTS APPS NG sexrch Documention pB
| (e e & g ewvanae [ Anayze Code g5 [ @eeemos (g) {5 commny
i £ Open Varibe ~ | > Run and Tane 5 Setpatn =) Request Support
New New Open || |Compare Import Save Siuink  Layout Help
Seript v - Data  Workspace (/) ClearWorkspace v |7 Clear Commands v Library ~ [l Parater + ~ 0 AddOns ¥
FLE VARIBIE I ‘cone [swuumec|  exvieomuent | RESOURGES
MATLAE » R2014a b bin » -1
[O]
Value Min
16,1,6:3,57:49.2] 1
8.00 1.00 6.00
3.00 5.00 7.00
4.00 9.00 2.00
Jeo> |
ieldStarte.
Detail ~ < >
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| Fig 11. Create a random matrix |

5.Matrix and submatrix manipulations
5.1.Pick and/or replace command
To show or peak or extract only one value from matrix already written by MATLAB, we need to know

v" The name of the matrix first,
v Second, the position of that element in row and column of the matrix

Similarly, to replace one value from matrix, we need to know

v The name of the matrix
v Second, specify the position of the element by number of row and column in the matrix
v Third, give the new number or value

4\ MATLAB R20145 X
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E=lE Data Workspace [ ClearWorispace ~ [ Clear Commands ~  Lbrary = [[f arstet~ = i3 AdsOns ~
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--------

/ _ D

u(2,3) = o ¥

______

M=

1.00 2.00 3.00
-9.00 5.00 99.00
7.00 6.00 0
v x> |

=

il ~

l
Fig 12. Display or replace such element from a matrix

5.2.Remove a row from a matrix

To remove a row from a matrix already written by MATLAB, we need to know the position or the order of
this row in that matrix
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4\ MATLAB R2014a - X
T o) T |
e Cgrmiries 4 [ vewverase [ Analyzs Code g5 [ @petences (o) {3 commnty
o o o ‘E :m cn omenvarabe = fi> unanaTme oo ISP 2 RewestSuppont
Serpt v~ & Data Workspace () Clear Workspace ~ | ClearCommands ~  Lbray v [[]] Parallel ~  CDAddOns v
L e 1 coe | swunk cvrower resources
€% @A/ r|ch wnoo -le
Current Folder [ON C: O Workspace ®
Name = >M=[12-3;-951:7680] Name « Value Min
° [H ans 11,3701 El
M [-9517.60] Y
M =
1.00 2.00 -3.00
-9.00 5.00 1.00
7.00 6.00 0
-------------------
N
(~>~> M(1,:) = [] _/:
M =
-9.00 5.00 1.00
7.00 6.00 0
fi>> |
< >
ol
Fig 13. Display how to remove a row from a matrix

5.3.Remove column from a matrix

To remove a column from a matrix already written by MATLAB, we need to know the position or the order
of this column in that matrix

X

4\ MATLAB R2014a =
S o) R - |
iy (2, New Variable & Analyze Code: s @ Preferences (9 (3 Communty
iz 3 i | C5) e 3 Open Varisbe ~ | £ RumandiTime i 5 A setpatn @ o
i ] P sl o )
sept v v Data Viorkspace () ClearWorispace v | Clear Commands v Lbrary v [l Paralel v i3 AddOns v
€>Ea » G > WINDOWS » system32 » P
Current Folder ® Sl Workspace ®
N Name Value Min
ans [1.-37.01 -3
FHm [2-351:60] 3
.
1.00 2.00 -3.00
-9.00 5.00 1.00
7.00 6.00 o]
e R
oM = 0 e
.
2.00 -3.00
5.00 1.00
6.00 0
S>> |
4]
Fig 14. Display how to remove a column from a matrix
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5.4. Add a row to a matrix

To add a row from a matrix already written by MATLAB, we need to respect the dimension of the row in
the matrix

M =
1 2 =3
-9 5
7 6 0
>>ll\; = [ zeros(1l,3) M ]~:,‘
T
TS T T T T s s T s s T T s T e m 1
10 0 01
1T FTTTTTIS 3°
-9 5 1
7 6 0
B> |
Fig 15. Display how to add a row to a matrix at begin

And
M
1 2 -3
-9 5
T 6 0
>>l’§1 = [ M zeros (1, 3) 3:,‘
T
1 2 -3
-9 5
7 6 0
1T T T T T T T TR T T T T T TR 0 --|
L e e e e e e o 1
x|
Fig 16. Display how to add a row to a matrix at end
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5.3. Add a column to a matrix

To add a column from a matrix already written by MATLAB, we need to respect the dimension of the
column in the matrix

A MATLIB R4

M
1 2 -3
-9 5 1
7 6 0
LT T .
>>l\£f1~= [ zeros(3,1) M ]/,
M
S
1o 1 2 -3
1o, -9 5
: 01 7 6 0
L
£ |

Fig 17. Display how to add a column to a matrix at begin

A MATLIB R4

M
1 2 -3
-9 5 1
7 6 0
z”—’ ; ~~~‘\
>4 M = [ M zeros(3,1) 1}
Seo Prag
M
177
1 2 -3 10
-9 5 1o 1
7 6 0 Mo
1
R |
feoo |

Fig 18. Display how to add a column to a matrix at end
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