2.5 adding element to the matrix

Example 1:
>>x=[123;456;789]
X =

N B
o U1 N
o o W

>> x(:,4)=[8 8 8]
X =

1 2 3 8
4 5 6 8
7 8 9 8
>> x(4,:)=[8 8 8 8]
X =
1 2 3 8
4 5 6 8
7 8 9 8
8 8 8 8
Example2 :

>>x=[235;451];
>> x=[x;3 7 6]
X =

N 0w
A = U

2

4

3
>>x=[8 69 ;x]
X =

U W o
= U

7 6

8
2
4
3
x(:,4)=[2;3;7,6]

>>

X =

w b N
N o woo
= U1 ©
AN W N



[7;8;2;5]

8 6 9 2 0 0 7

2 3 5 3 0 0 8

>> x(:,7)

17 0 0 2
376 6 0 0 5
2.6 Replacing vector elements

5

4

Y |

0 o0f0]J]o o
0 JO0 |jO]J O] O
0 J0 |jOjJ O] O
0 J0 JOj O} O
[C- 0 (0 0 O

>> f=zeros(6,6)

f

Examplel:

[111]

>> f(1:3,6)

1
1
1
0 0 0 0 0 O
1
1
1

000 0O
000 0O
000 0O
000 0 0 O
000 0 0 O
=[111111]
0 00 0O
000 0O
000 0O
000 0 0 O
000 0 0 O

>> f(5,:)



>> f(6,4:6)=[1 1 1]
f=

O - O O O O
O r O O O O
O - O O O O
_ =, O O O O
m =, O O O O
N = e

>>f(;3)=[111111]
f=

O O O O O
O O O O O
[ O ==
R B, OO OO
= =, O O O O
[ N o N S G S

>>£(2:4,2:4)=[111;111;111]
f=

m O O O O
= = =
e O O S =
= = = =)
R R OO O O
[ o T = Y

0 0
20/11/2016
Example:
>>a=[123;456]
a=

1 2 3

To insert new row to the end of matrix:
>>a=[a(1,:);a(2,:);[7 8 9]]
a =

N b e
co U N
o O W



Example:

>>x=[235;451];

>> x=[x;3 7 6]
X=
2 3 5
4 5 1
3 7 6
>> x=[8 69 ;x]
X =
8 6 9
2 3 5
4 5 1
3 7 6

Transposing a matrix
The transpose operation is denoted by an apostrophe or a single quote ('). It flips a matrix
about its main diagonal and it turns a row vector into a column vector. Thus,

example 1:

>>a=[123;456;789]

a=
1 2 3
4 5 6
7 8 9

>> a'

ans =
1 4 7
2 5 8
3 6 9

By using linear algebra notation, the transpose of m x n real matrix a is the n x m matrix
that results from interchanging the rows and columns of A.

Example :

Let x be a matrix of size 6x6 as shown below then
X(5,:) denotes the 5" row .

X(:,3) denotes the 3t column.



X(1:3,6) first three elements of the column 6.

X(6,4:6) denotes the 4™ to the 6" elements of row 6.

X(2:4,2:5) denotes the sub matrix at the intersection of 2" to 4t row and 2" to 5" column of
the matrix x.
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Dimension
To determine the dimensions of a matrix or vector, use the command size

Example:
>>a=[210;514]
a=

>> size(a)
ans =
2 3
If we want to display number of rows only

>> size(a,1)
ans =
2

If we want to display number of column only
>> size(a,2)
ans =

3



1.2 Array arithmetic operations

Array arithmetic operations or array operations for short, are done element-by-element. The
period character, . , distinguishes the array operations from the matrix operations. However,
since the matrix and array operations are the same for addition (+) and subtraction (-), the
character pairs (.+) and (.-) are not used. The list of array operators is shown below in Table. If A
and B are two matrices of the same size with elements A = [a;;] and B = [b;;], then the

command
X Element-by-element multiplication
J Element-by-element division
N Element-by-element exponentiation
Table :Array operator
>>C=a.*b

produces another matrix C of the same size with elements ¢;; = a;; b;; , using the same 3 x 3
matrices.(a and b must be same size)

example:
>>a=[145;139;481]
a-=

N
0o W b
= O Ul

>>b=[413;328;281]

b=
4 1 3
3 2 8
2 8 1
>>c=a.*b
c=
4 4 15
3 6 72

8 64 1




Example:
>>a=[141;261;467]

a=
1 4 1
2 6 1
4 6 7
>>a.N2
ans =
1 16 1
4 36 1
16 36 49
Example :
>>x=[562;4 69]
X =
5 6 2
4 6
>>x./2
ans =

2.5000 3.0000 1.0000
2.0000 3.0000 4.5000

Array operation:
Product of tow array a and b by
p=a*b

We can see clearly that the tow resulted matrixes p and c is different
If
a1 Q12 Q13

a= Qz1 Az A3
azq dzp dz3



bl 1 b1,2 bl 3
b= b1 by bys
b3 1 b3,2 b3 3
then
p=
a1 X by +ay,Xbyg +azy Xbys A1 X by +ags Xbyy+a53Xbz, a1 X bz +ags Xbsy+a;3Xbzs
Az1 X byy+az; X by +azs X bz, Az X big+az; Xbyy+azs X bz, Az1 X byz+az; X by +azs X by
Az X by +azy X by +azzXbz, az1 X byy+azy Xbyy+azzXbzy  azy Xbyz+agy; Xbyz+agsXbss

if first matrix(e) has two rows and three column and matrix f has three rows and three columns
, the product e*f will have two rows and three column

example :
>>e=[123;102;421]
e=

1 2 3

1 0 2

4 2 1

>>f=[1325;1110;4132]

f=
1 3 5
1 1 1 0O
4 1 2
>> n=e*f
n=
15 8 13 11
9 5 8 9

10 15 13 22

Note : We must know that the inner number are both 3 so there are no error appear

1 x3,3x4
then n=3x4




example:
>>h=[12;3 4]
h =

1 2

>> h/2
ans =
7 10
15 22

Note: h"2 will be (h*h ) without dot (.).
X=a/b will be equal to (a*b™?)

Array merging:
By using to array we can create one array (merging tow arrays )
If a=3X3
b=3X3
then

c=[a,b] is array with size 3X6
c=[a;b] is array with size 6X3

example :
>>3a=[126;518;732]
a=

N O e
w - N
N 00 O

>>b=[478;112;68 3]
b =

o~ A
0 R N
w N



>> c=[a,b]
c=

N o e
w = N
N 00 O
O - b
00 - N
w N 0

>> c=[a;b]
c=

(o p I I U
0P N W LN
W N 0O N 00 O

Homework: if you have matrix a=[1 4;2 7;1 2] add column to matrix a by using merging

Array functions

e length it is used with vectors to determine the length of vectors (number of vector
elements)

example:
>>h=[7591]
h=

7 5 9 1
>> length(h)
ans =

4

Example :
>>x=[4,;2;6;1;2;4]
X=

A NN P ON D



>> length(x)
ans =
6

e Sum: the sum of array or vector elements

Sum( vector ) the result will be one number.
Sum(array) the result will be vector.

Example :
>>a=[12 3]
a=

1 2 3

>>sum(a)
ans =

6

>>b=[140;0510;311]

b=
1 4 0
5 10
3 1 1
>>sum(b)
ans =
4 10 11

Note: where the function find the summation of each column .

If we want to find the summation of each row we must use sum function as below

Sum (array name, 2) were number 2 refer to the rows



Example: if we use the array in the previous example
>>b=[140;0510;311]

1 4 0

0 5 10

3 1
>>sum (b,2)
ans =

5

15

5

>>sum(b,1)
ans =
4 10 11

Where number 1 refer to the column .

27-11-2016

Example :

>>b=[140;0510;3 11]

b=
1 4 0
0 5 10
3 1 1

Home worke :create the matrix and find the average of matrix elements.

dot it find the dot product of vector elements

example:
>>a=[142]
a=

1 4 2
>>b=[51 0]
b=

5 1 0



>> dot(a,b)
ans =

9
Example:
>>v=[1;4;5]
V=

1

>> h=[4 1 0]
h=
4 1 0

>> dot(v,h)
ans =
8

e prod
It find the product of array elements

Example :
>>a=[213;634;461]
a=

) N
A W -
[ ~ N OV )

>> prod(a)
ans =

48 18 12
>> prod(a,2)
ans =

6

72



24

>> prod(a,1)
ans =
48 18 12

>> prod(prod(a))
ans =
10368

>> prod(a(:))
ans =

10368

Homework: in the previous homework find the average by using prod function in the (slal))

® max
to extract largest element in array
example:

>>2a=[084302]

a=
0 8 4 3 0 2
>> max(a)
ans =
8
Example :
>>f=[204;514;701]
f=
2 0 4
5 1 4
7 0 1
>> max(f)
ans =
7 1 4

>> max(max(f))



ans =

>> max(f(:))
ans =

min
to extract minimal element in array

example :
>>a=[084302]

a=

0 8 4 3 0 2

>> min(a)
ans =

0
Example :
>>f=[204;514;701]
f=

2 0 4

5 1 4

7 0 1
>> min(f)
ans =

2 0 1

>> min(min(f))
ans =

0
Or

>> min(f(:))
ans =
0



sort
sort the elements of vector and array ascending

example:
>>a=[084302]

a=

0 8 4 3 0 2

>> sort(a)
ans =
0 0 2 3 4 8

Example :
>>c=[251;619;52 3]

c=
2 1
6 1 9
5 3
>> sort(c)
ans =
2 1 1
5 2 3
6 5 9

If we want to sort elements descending

Example :
>>c=[251;619;52 3]
c=

g O N
N = U
w O -



>> sort(c,'descend')

ans =
6 5 9
5 2 3
2 1 1
o diag

diag is abbreviated of diagonal

example :

a=

>> diag(a)
ans =

>> diag(a,1)
ans =

6

2

>> diag(a,-2)
ans =
3

e triu
example:
>>a=[561;,942;310]
a=
5 6 1



3 1 0
>> triu(a)
ans =

5 6 1

Py

0—0~ 0

o tril
example :

>>a=[561;942;310]
a=

5 6 1

9 4 2

3 1 0
>> tril(a)
ans =

9 4|li|
3 1 0

>> triu(tril(a))
ans =
5 0 O
0 4 O
0O 0 O
o diff

example :
>>a=[561;942;310]
a=

w O un
= A~ O
O N B



>> diff(a)

ans =

4 -2 1
6 -3 -2
>> diff(diff(a))
ans =

-10 -1 -3
Example :

>>c=[1273;2506;1927;2153]
c=

1 2 7 3
2 5 0 6
1 9 2 7
2 1 5 3
>> diff(c)
ans =
1 3 -7 3
-1 4 2 1
1 -8 3 4
>> diff(diff(c))
ans =
-2 1 9 -2
2 -12 1 -5

Identity matrix

An identity matrix is a matrix with one on the main diagonal and zeros everywhere

Example :
>> a= eye(3)
a=

1
0
0

o - O
= O O



>> b= eye(3,2)
b=

1
0
0

o - O

Use the size function to determine the correct number of rows and columns.

Example :
>>p=[123;456]
p =
1 2 3

>> d= eye(size(p))
d =
1 0 O

e Flipir
The MATLAB function filplr, flip an array or a matrix in the left-right direction.

Example :
>>f=[233;112;175;346]
f=
2 3 3
1 1 2
1 7 5
3 4 6
>> fliplr(f)
ans =
3 3 2
2 1 1
5 7 1
6 4 3



Example:
>>h=[3512;1038;6781;3921]

h=
3 5 1 2
1 0 3 8
6 7 8 1
3 9 2 1

>> fliplr(h)

ans =
2 1 5 3
8 3 0 1
1 8 7 6
1 2 9 3

e Flipud

flipud is MATLAB function to perform flipping in the up-down direction.

Example :
>>c=[159;432;014]
c=

=Y NN
R oW W’
A N O

>> flipud(c)

ans =
0
4
1

U W -
o N b

Example :
>>f=[233;112;175;346]
f=

W Rk PN
AN P W
o U N W



>> flipud(f)
ans =
3

w R NN
w N o

1
1
2

e rot90

The function rot90 rotates matrix 90 degree. This is equivalent to flipping matrix in left-
right direction and then transposing it. Or it is equivalent to transposing a matrix and then
flipping it in up-down direction.

Example:
>>f=[233;112;175;346]
f=

W R PN
r NP W
o N W

>> rot90(f)
an

N W W ©»
= RN
[N,
w s~ o



