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Matrices

A matrix has multiple rows and columns. For example, the matrix

has four rows and three columns.

Vectors are special cases of matrices having one row or one column.
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Creating Matrix
>>y:[11 22 33;55887;6,9,7]

y:

11 22 33
55 88 7
6 9 7
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Creating Matrix
Workspace

@

x

>> y=[1 2; 3 4]

New to MATLAB? See resources for Getting Started. Name = Value
>> clear all HHx [1.23/4,5,6]
>> x=[1:6] Hy [1234]
x_ =
1 2 3 4 5

Pe Variables -y

; e | x ¥y
() x [y X HH 2x2 double
[t 1x6 double -

1 2 5 6 1
1 1 2 5 6 |2 3
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Creating Matrices from Vectors

Suppose a=[1,3,5] and b =[7,9,11] (row vectors).

Note the difference between the results given by [a b] and [a;b] in the following session:

>>c=[ab];
-
1357911
>>D = [a;b]
D=

1735

79 11
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Creating Matrices from Vectors

You need not use symbols to create a new array.

For example,you can type

>>D =[[1,3,5];[7.9,11]];
D=

1T 3 5
79 1
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Creating Char Matrices
>> ['hello world' '] Pa Variables - ans
| ans |
ans = < %13 char
1
hello world! 1 jhello_world!
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Concatenation of Matrices

x=[12],y=[45],2=[00]
A=[xy] >C=[xyz]
1245 C=
8= [x:y] 12 4500
12 5> C =[xy ]
45 Error using vertcat

Dimensions of arrays being concatenated are not consistent.
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Automatic Initialization

Generating Matrix from functions

* zeros(M,N) MxN matrix of zeros

>> zeros(n)
>> zeros(n,m)

n¥n Walayl 0 W jualic o day e 4 shiaa ol g

* ones(M,\N) MxN matrix of ones

>> ones(n)
>> ones(n,m)

*m alel 1 W jualic a8 48 gias Al o

x = zeros(1,3)
X =

0O 0 O

x =ones(1,3)
X =

T 1 1
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Automatic Initialization

Generating Matrix from functions

MxN matrix of uniformly distributed random numbers on (0,1)

x =rand(1,3)
X =

0.9501 0.2311 0.6068

ones(1,10)
eye(3)
zeros(23,1)
rand(1,25)
rand(6)

try by yourself
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> >
>2

>>
>2
>2

eye(n)
eye(n,m)

rand(n)
rand(n,m)
size(A)

[
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Automatic Initialization

Generating Matrix from functions

nn Walaal aa) g alal) L jlad dxy ye 4d giiaa Al g

*m Walaal aal 5 (Axa el LdlaSL) ulisV) La jlad 48 giina ol g

n Lokl 400 sde la jalic ad dxy je 48 giias Al o
n*m alel 400 sde T jalic a8 Gz ye 48 sias Al o,

>> eye(2,4)

ans —
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>> diag(3)

ans —

>> diag([1 2 3])

ans —

o o =
o N O
w o O

[
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Automatic Initialization

Generating Matrix from functions

>> x=diag(ans) >>diag([12 3],2)

ans —

o o O O O
o o O O O
o o O o =
o O O N O
o © W o O

>> diag([1 2 3],-2)

ans —

o ©o = O O

o N O O O

w O O O O

o o O O O

o o O O O
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Automatic Initialization
Generating Matrix from functions

>> 0nes(3)-eye(2) >> Pi*(ones(3)-eye(3))

Matrix dimensions must agree.

>> ones(3)-eye(3)

ans =
ans =
0 3.1416 3.1416
0 1 1 3.1416 0 3.1416
1 0 1 3.1416 3.1416 0
T 1 0

ilee zeal ) i A ) Jlii 5 50l ld giiaddl o sdiiall Clleadl Jal85 Jiady o
Aol g 0 ppall o S g il = hall 5 aeall
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> pi*(ones(3)-eye(3))

ans —

0 3.1416 3.1416
3.1416 0 3.1416
3.1416 3.1416 0

[

deol ~

6)liadl

>> a=pi*eye(4)

3.1416 0 0
0 3.1416 0
0 0 3.1416

0
0
0

0 0 0 3.1416

>> diag(a,2)

ans —

>> diag(a,1)

ans —
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>> diag(a,3)

ans —

>> diag(a,4)

dans —

0x1 empty double column vector

Workspace

Name = Value
a x4 double
ans ]

https://manara.edu.sy/


https://manara.edu.sy/

[

EIJLLcL.]l
abc =

T 1 1 1
>>a=ones(3,4); — |
>> b=zeros(3,4); 1101 1 >> size(abc)
>> c=eye(3,4); 00 0.0
>> abc=[a;b;(] 0 0.0 0 ans =

O 0 0 O o 4

1T 0 0 O

O 1 0 O

O 0 1 O
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>> a=eye(3) Aalall e d 131 Gl gdiaall MATLAB S
>>a(5,6)=2e5 SJ.IJA &S)MA m d)u; ) ?l\ ).\.\Sﬂ\ 3\.9.1)}4 \..\ch
a: - - ., £
Gildanall g Leal) dapaill (5 gina s o3 3naadl alayYL
100 ° 3OS e dapaal) Cada (8 suaal)
0 1 0 .': '~.~S\ ;-L-‘ Lot ...S‘
1 0 0 0 0 0 ) o B
0 01 o 1 o0 o o o L) e Yau 4 sllaall sl 48 ghna oL Liady
>> size(a) 8 g ; g g g L@-’—)My e—\ b @M
O 0 0 0 0 200000
ans =
33
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Array Addressing

The colon operator selects individual elements, rows, columns, or "subarrays" of arrays. Here are some examples:

* v(:) represents all the row or column elements of the vector v.
* v(2:5) represents the second through fifth elements; that is v(2), v(3), v(4), v(5).
* A(;,3) denotes all the elements in the third column of the matrix A.

(
A(
(

-
-
.
-

,2:5) denotes all the elements in the second through fifth columns of A.

A(2:3,1:3) denotes all the elements in the second and third rows that are also in the first through third columns.
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You can use array indices to extract a (2 4 10 13 |
smaller array from another array. For B= |16 3 7 18
example, if you first create the array B 8 4 9 25
312 15 17

then type C = B(2:3,1:3), you can produce

the following array: C. |: 16 3 7 J
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* The matrix indices begin from 1 (not 0 (as in C))

* The matrix indices must be positive integer

>>a=[123;,456;789]

1 2 3

4 5 6

7 8 9
>>a(1)
dans =

1
>>a(2)
ans =

4

&jliall
>>a(6) >>a(3,3)
ans = ans =

8 9

>>a(10)

Index exceeds the number of array elements (9).
> a(9)

ans —
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>>a(0)

Array indices must be positive integers or Iogical values.

>>a(-1)

Array indices must be positive integers or Iogical values.
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>>a=[123,456;7 89]

a=
>>a(1:end-1)
1 2 3
4 5 6 ans =
7 8 9

1 4 7 2 5 8 3 6
>>a(1:end-1,)

ans —
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>> A=ones(2,4)
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>>A(1,:)

ans —

>> A(:4)

ans —

[

&jliall

>>A(:,3)=[3;6]
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>>S=[123456;789101112;1314151617 18;

1920212223 24;252627 2829 30]

172 3 4 5 6

7 8 9 10 11 12
13 14 15 16 17 18
19 20 21 22 23 24

25 26 27 28 29 30

>>5(:,1,3)

Index in position 3 exceeds array bounds (must not exceed 1).

[

6)jliaJl

>>S(, [1,3])
ans —
1 3
79
13 15
19 21
25 27

>>S([4:-1:2],[end:-1:3])
ans =

24 23 22 21

18 17 16 15

12 11 10 9
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>>S([4,2],[end,3])=zeros(1,2)

Unable to perform assignment because the size of the left side

>> S ,2 Y4 V4
([4.2].[end,3]) is 2-by-2 and the size of
ans —
the right side is 1-by-2.
1 he right side is 1-by-2

>>S([4,2],[end,3])=zeros(2,2)
S =
1 2 3 4 5 06
7 8 0 10 11 O
13 14 15 16 17 18
19 20 0 22 23 O
25 26 27 28 29 30
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M*n = 0*p usSe Ol byd dsee p s v 0= el 5ae N 5 sl M = &8 sas ala) Jaaad (Sa
S= >> X=reshape(S,3,10)
12 3 4 5 6 X=
7 8 0 10 11 O ] 1719 8 26 15 4 22 11 29 18
13 14 15 16 17 18 >> X=reshape(5,6,5) 7 25 14 3 0 10 28 17 6 O
19 20 0 22 23 O 13 2 20 0 27 16 5 23 0 30
25 26 27 28 29 30 X=
>> X=reshape(S,10,3)
>> size(S) 1 8 15 22 29 X=
ans = 7 14 0 28 6 i -
> 6 13 20 27 5 0 y o
13 15 17
19 26 4 11 18
>> X=reshape(S,10,10) 19 0 23
25 3 10 17 O
Errorusingreshape 25 27 29
2 0 16 23 30
To RESHAPE the number of ; 140 60
elements must not change.
14 16 18
20 22 O
26 28 30
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Thanks.

MATLAB
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