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Arrays, Built-in functions, Basic Matrix Functions (sum, max, min, mean, magic, diag, length,
size, median, prod, sort).

Array: Used for storing and manipulating a collection of elements. It's versatile and can be used
for various purposes.

Matrix: Often used for mathematical operations, such as linear algebra, transformations, and
solving systems of equations.

In MATLAB, an array is a fundamental data type that allows you to store and manipulate
collections of data. MATLAB supports various types of arrays, including vectors, matrices, and
multidimensional arrays. Here's a brief explanation:
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(sum, max, min, mean, magic, diag, length, size, median, prod, sort) .

1. Vectors <igaiall:

A vector is a one-dimensional array. It can be a row vector (1xN) or a column vector (Nx1).
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Example of creating a row vector:

row_vector =[1, 2, 3, 4]

Example of creating a column vector:

column_vector = [5; 6; 7; 8]
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MNew MNew New Open (2] compare Import Clean
Script Live Script ¥ v Data Data |
FILE {

B a0 » C. » Program Files » MATLAB » R2022b )

>>» row vector = [1, 2, 3, 4]

row wvector =

>> column_vwvector = [57 &; 7; 8]

column vector =

o= oy Wn

fi>> |

2. Matrices «\égiwaall :

A matrix is a two-dimensional array. It can be created by specifying its elements row-wise or
column-wise.
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Example of creating a matrix:

matrix =[1, 2, 3; 4, 5, 6; 7, 8, 9];
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New New New Open (5] compare Import Clean
Script Live Script ¥ hd Data Data
FILE

e 5 » C: ¥ Program Files ¥ MATLAB » R2022b

>> matrix = [1, 2, 3; 4, 5, ©; 7, 8, 9]

matrix =
1 2 3
4 5 4]
8 ]
Jx >>

3. Multidimensional Arrays (csi (e JAST) ) sasatie 48 ghuaa
MATLAB supports arrays with more than two dimensions.
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Example of creating a 3D array:

threeD_array = randn (3, 4, 2); % Creates a 3x4x2 array with random values
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15 Save Workspace
Ne_w } New_ New Open [zl compare Import  Clean
Script Live Script = v Data Data [ Clear Workspace ¥

FILE VARIABLE

B At » C:. » Program Files » MATLAB » R2022b » bin »

>> threeD array = randn(3, 4, 2)
threeD array(:,:,1) =
0.5377 0.8622 -0.433¢ 2.765%4

1.833¢9 0.3188 0.3426 -1.3489
-2.2588 -1.3077 3.5764 3.0349

threeD array(:,:,2) =
0.7254 -0.2050 1.40850 -1.2075

-0.0631 -0.1241 1.4172 0.7172
0.7147 1.4897 0.6713 1.6302

fi>> |

4. Array Operations —<idgiaal) cililes
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MATLAB provides a wide range of operations for manipulating arrays, such as element-wise

addition, subtraction, multiplication, and division.

A. Example of element-wise addition (x% sias gea
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A=1[1,23;4,5,6]
B=[7,8,9;10, 11, 12];
result=A+B
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New New New Open (] compare Import Clean
Script  Live Script - * hd Data Data

FILE Wi

€« HA » C: » Program Files » MATLAB » R2022b »

>> A = [1, 2, 3; 4, 5, €];
B = [7, 8, 9; 10, 11, 12];
result = A + B

result =

fx >>

B. Example of element-wise subtraction:
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|1zJ Compare !

FILE
s A » C: » Program Files » MATL

>> A = [1, 2, 3; 4, 5, €]1;
B =1[7, &8, 9; 10, 11, 12]1:
>>

>> result = A - B

result =
-6 -6 -6
-6 -6 -6
>» result = B - R
result =
5 5 5
5 5 5
fe s> |

5. Indexing and Slicing il 5 a 2 -

dbﬂb AL\LBM\ B‘)A-.ALM

You can access elements of an array using indices. MATLAB uses 1-based indexing.
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Example of indexing:

A=11,23;4,5,6];

element = A(2, 3); % Accesses the element in the second row, third column

Functions for Working with Arrays:
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E L% S 3 [ Find Files J}J WY & o S

New New New Open {z] com Import Clean Save Workspace Favorites W
- ) ) 5 pare : -

Script Live Script ¥ v Data Data @ Clear Workspace ¥ v ]

FILE VARIABLE
@« HH » C: » Program Files » MATLAB » R2022b *» bin »

>> B = [1, 2, 3; 4, 5, €];
>> element = BA(2, 3)

element =

s3]

>> element = BA(2, 2)

element =

>> element = A(3, 4)
Index in position 1 exceeds array bounds. Index must not exceed 2.

fi>> |
6. MATLAB provides functions for creating special types of arrays (zeros, ones, eye)
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A. Zeros Jlual 48 sias



g;JL_ud\ uad Jua o)

IE E EE] (Im [E]FindFiles L_‘l}_; ln.r:‘i E’

New New Open [iz] compare Import Clean %
Script Live Script ¥ hd Data Data
FILE VARIA

€« A » C: » Program Files » MATLAB » R2022b * bi

>> B = zeros (4, 6)

L =
0 0 0 0 0 0
0 1] 1] 0 0 1]
0 0 0 0 0 0
0 0 0 0 0 0
Jx >>

B. Ones <aalgddsiaa

E IEJ‘B ':Dj T [ Find Files ;_‘%

ew New Open \LJCompare Impol
Scrlpt lee Script ¥ hd Data

FILE

L L Ahpa » C: ¥ Program Files » MATLAB »

>» B = ones (3, 3)

o =
1 1 1
1 1 1
1 1 1
Jx >> |
C. eye
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Ne_w _ New_ MNew Open [l compare Import Clean
Script Live Script hd Data Data

FILE VA

A » C: » Program Files » MATLAB » R2022b »
>> A = eye (3, 3)

L =

(==

>> A = eye (4,5)

L =
1 0 0 0 0
0 1 0 0 0
0 0 1 0 0
0 0 0 1 0

>>» L = eye (5, @)

L =
1 0 0 0 0 0
0 1 0 0 0 0
0 0 1 0 0 0
0 0 0 1 0 0
0 0 0 0 1 a

fi>> |

7. Functions for operations on arrays (sum, max, min, mean, magic, diag, length, size,
median, prod, sort).
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New

New New Open (2] compare Import Clean E}Savechrkspace Favorites é]'
Script Live Script * hd Data Data [?_/Clear‘l.l".iorkspacev hd &

FILE VARIABLE
A » C: » Program Files » MATLAB » R2022b » bin »
>>RB=1[1, 3, 8, 2, 9];
>> result = sum (&)

result =

23

> RB= [ 2, 5, 9 1, 3, 0; 4, 8, 2]

L =
2 5
1 3
4 8

>> result = sum(&)
result =
7 16 11
>> result = sum (sum (R))
result =

34

fi >> |

B. max 4ad s
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L7, Variable ¥ w
E} Save Workspace

New New Open [zl compare Import Clean Favorite
Scnp‘[ Live Script = hd Data Data @ Clear Workspace * hd
FILE VARIABLE
L L e a » C: ¥ ProgramFiles » MATLAB » R2022b * bin »

> & =14, 6, 1, 3, 9, 7, 21:
>>» result = max (&)

result =

>> B= [ 1, 3, 6; 3, 8, 4; 5, 1, 4]

L =
1 3 6
3 8 4
3 1 4

>> result = max (k)

result =

>» result =(max(max(k)))

result =

C. min 4ad jua
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New

MNew New Open [z compare Import Clean E}SaveWDrkspace

Script Live Script ¥ b Data Data @Clear Workspace ¥
FILE VARIABLE
= HE » C » Program Files » MATLAB » R2022b » bin »
> A =[5, 7, 2, 8, 1, 91;
>»> result = min (&)

result =

L =
6 4

-2 9

3 7 5

>> result = min (&)
result =
0 -2 4
>» result = min (min(&))
result =
-2

fx >>

D. mean Jal
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l:ﬂ'i L3 l:Iulj \3 [ Find Files & U e
New MNew New Open L=l compare Import Clean EI
Script Live Script  * v Data Data @

FILE VARL

= HA » C: » Program Files » MATLAB » R2022b » b

»>» A =[5, 7, 1, 8, &, 9]1;
>>» result = mean (A&)

result =

>> A = [4, &, €;2, &8, 2;3, 10, 4]

3 10
>>» result = mean (k)

result =

>> result = mean ( mean(i))

result =

Ix 5

E. median sl

dbﬂb AL\LB}LAA” B‘)-A-.ALM
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*‘—_néq Save Work:

New New New Open (2] compare Import Clean
Script Live Script ¥ hd Data Data E/ Clear Work
FILE VARIABLE

@« » C » Program Files » MATLAB » R2022b » bin »

»>>» B =[5, 7, 1, 4, 8, &, 9];
>> result = median (R)

result =

> Ak =[ 5, 7, 1, 8, &, 9];
>> result = median (&)

result =
6.5000
>> Bk =[011; 23 2; 13 2; 4 2 2]

L =

R =]
by W
[SCT C TS

>> result = median (&)
result =

1.5000 2.3000 2.0000
>>» result = median (median (&))

result =

fr
2

F. size aaall
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Eﬁ Save Workspace

= g r A I 1 -
E ™2 G U3 3 Find Files & WY T
New

New New Open L] compare Import Clean Fe
Script Live Script hd Data Data @ Clear Workspace ¥
FILE VARIABLE

€« A » C: ¥ Program Files » MATLAB » R2022b * bin

> B =[ 5, 7, 1, &, &€, %91;
»>> result = size (&)

result =

> A=[011; 2 3 2; 1 3 2; 4 2 2]

N =]
RS IS RS
[SCT SR R

>> result = size (&)

result =

>> [ row column]l=size (&)

row =
4

column =
3

fx

G. sort <A

A ghadl 8 LY Al s gaclial o 0 Ll & headl 4 jualiall (a5 a0 U
A5 A hme fay 2 ad ) U ilill slag¥) dae Jiay S 28 50 5 48 stmall and Y 5l 43 G 8 SOt AalS 2y pua g Al
d.n.a&.\.qu..llu.\.adS)mL\c u#jﬁ“\aj\od@.\‘é\.u}”
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E EE:I (i [EFlnd Files ’JJ' [_\j bé"ul’anablev

New  New Open || compare Import Clean Hay Save Workspa,
Script  Live Script ™ - Data Data @ClearWDrkspa

FILE WARIABLE

€« 5 » C: » Program Files » MATLAB » R2022b » bin »

> A = [9 0 -75 38 -10 4 27;
result = sort (i)

result =
=10 =7 1] 2 3 4 5 B ]

>> A = [3 657 -24; 10 -9]

Fi—
&) 5
T -2 4
0 -0

>> result = sort (&, 2)

result =
3 5
-2 4 i
-9 1]
o~ |
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4\ MATLAB R2022b

PLOTS

- s Variable ¥ » L& Analyze Code {© preferences
. o
& ® 9P O Grndries 8 WY L b _ 4 B 3
New New New Open L] Compare Import Clean Chn Save Workspace Favorites s Simulink  Layout feded
Script Live Script  * L Data Data % Clear Workspace v |7 Clear Commands v I“I Parallel ¥
| FILE VARIABLE CODE SIMULINK ENVIRONMENT
L L At JJ » C ¥ Program Files » MATLAB » R2022b * bin *
> A=(10-1248; 6-980;,2311-2;11283]
A=
10 -12 4 8
6 -9 8 0
2 3 11 -2
1 1 9 3
>> result = sort (A, 'descend')
result =
10 3 11 8
6 1 9 3
2 -9 8 0
1 =12 4 =2
>> B = ["Saad", "Bashar", "Gamel", "Muna", "Samera", "Bushra", "Rhmed", "Rawaa", "Zahraa"l;
result =sort(R)
result =
1x9 string array
"Ehmed" "Bashar" "Bushra" "Gamel" "Muna" "Rawaa" "Saad" "Samera" "Zahraa"

fx >>

H. magic 4aw 4d sias
0555 i i ghoad) o Gald g 55 o Fepmdl Eisbead) A i oL2Y 23055 A ol 2 magic o3
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4\ MATLAB R2022b

HOME

= gl . f\| U Vvariable ¥ -
’jd} (m2 G U3 [ Find Files @1 /Y & L
New New New Open =] com Import Clean SELE LTI Favorites
- ) ) = pare :
Script Live Script ¥ hd Data Data E Clear Workspace ¥ v

FILE WARIAELE
€= T » C: » Program Files » MATLAB » R2022b * bin »

>> result = magic (3)

result =
a8 1 4]
3 5 7
4 9 2

>> result = magic (5)

result =
17 24 1 g 15
23 5 7 14 le
4 4] 13 20 22
10 12 19 21 3
11 18 25 2 9
fe>> |

I.diag _kdl

S| 48 gaindl u,-“:“)” yhal) ) AL Sl (diagonal matrix) Ay yad 48 giina cLiSY PREGRRREL &N | & diag adla
4 sine o il jealic o lin jaiuls U QU Ll U8 (he dine s 48 siema LEA 151 QU 8) Lealaiiind 444
:(qu
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4\ MATLAB R2022b

HOME

= @ O [ Find Files My Y o vereble™ Py

I g

New New New Open (2] compare Import Clean % Save Workspace Favorites &

Script  Live Script + hd Data Data L_T/ Clear Workspace « hd i ]
FILE VARIABLE

€= » C » Program Files » MATLAB » R2022b *» bin »
»> result = diag ([1, 3, 5, B8])

result =

o Q Q9 =
[ T T W I
L O s I s
w o O o

[ T I I
=00 e
L W= noLn
M oW oo o

>> result = diag (&)

result =

[SC Y S S

fe >> |

J. length Jsk

i Gl) 48 siomall b 3a) Jshl 3 jealiall 3o luia¥ aasind OO s length 4l
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= gl “A\] Uz Variable™ » ? Analyze Code
’:ﬂ: (=2 G U3 [ Find Files & Wy = Ly LAl

Eﬁ Save Workspace \L_‘f Run and Time

Favorites

New New New Open (] compare Import Clean
Script Live Script ¥ v Data Data B Clear Workspace ¥ hd |## Clear Commands
FILE VARIABLE CODE

=g » C: » Program Files » MATLAB » R2022b * bin »

>> B = [13, 25, 30, 481;
result = length (&)

result =

»»> Ak =[1, 2, 3; 4, 3, ©&; 7, 8, 91;
result = length (&)

result =

>> B =[1, 2, 3; 4, 5, 6; 7, 8, 9; 10, 20, 301:
result = length (&)

result =

fi > |

K. prod 4 siaal) palic qya

A8 siadl af ol 48 shian pualic g deala Gl 233005 GO 8 prod - 4l

JE o Je 48 tian palie G i Juials Glaal prod aladiul eli€a
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HOME

Eﬂ! E]ﬂ CILJI:' L2 [3]lFind Files & D a

Ngw _ New: New Open (] compare Import Clean
Script Live Script ¥ hd Data Data L__’,
FILE VAI

s B » C: » Program Files » MATLAB » R2022b *

>> B = [2, 3, 4];
result = prod(&)

result

24

>> B = [1, 2; 3, 41;
result = prod(a, 'all')

result

24

fx >>

dbﬂb AL\LB}MAAH B‘)-A-.ALM

: ) il Gl o s prod(A)  «Js¥) Jiall

24=4%3%)

1S & Class o 3w prod(A, "all’) o SEN JUdl

24=4*3%2*]
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