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1 MATRICES AND VECTORS 1

1 Matrices and Vectors

In MATLAB, matrices and vectors are fundamental data structures for numerical com-

puting.

1.1 Creating Vectors

%Row Vector:

R=[1, 2, 3, 4, 5]

R =
1 23 45

% Column Vector:

C=11;2; 3
C =

1

2

3

1.1.1 linspace function

In MATLAB, the linspace function generates a row vector of linearly spaced elements
between two specified limits. It is especially useful for creating vectors when you know
the number of points you want between a start and an end value, rather than specifying

the step size (as you do with the colon operator :).

y = linspace(a, b, n)

* a: Start value.

* b: End value.

MOHAMMED JABBAR



1 MATRICES AND VECTORS

* n: Number of points to generate

Default Number of Points (100 points if n is omitted):

y = linspace(a, b)

y = linspace(1,50,5)

y:

1.00 13.25 25.50 37.75 50.00
1.1.2 Colon Operator
Creates a vector from a to b with a step of s
v =a:s:b
Creates a vector from 1 to 10 with a step of 2

v=1210=13579

1.2 Creating Matrices

%Manually:

A=[1,2, 3; 4,5 6; 7, 8, 9]

A=
1 2 3
4 5 6
78 9
% Zero Matrix:

B = zeros(3, 3) %3x3 matrix of zeros

B =
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1 MATRICES AND VECTORS

0 00
000
000

% Identity Matrix:

E = eye(3) %3x3 identity matrix

E=
1 00
010
0 01

%Random Matrix:

R= rand(3, 3); %3x3 matrix of random values between 0 and 1

1.3 Matrix Functions

A=[1,2,3: 4,5 6; 7, 8, 9]
A =

123

45 6

7 8 9

% Determinant:
DA = det(A)

DA =

6.6613e-16

% Inverse :

IA = inv(A)
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2 INDEXING OF MATRIX VALUES 4

IA =
—0.4504 0.9007 —0.4504
0.9007 —1.8014 0.9007
—0.4504 0.9007 —0.4504
Transpose
Function:
AT (Transpose of matrix A)
Example:
1 47
A= 25 8
3 69

2 Indexing of Matrix Values

In MATLAB, indexing is a way to access specific elements of a matrix. MATLAB uses

I-based indexing, meaning that the first element of any array is indexed by 1.

1. Accessing Individual Elements

To access an individual element in a matrix A, use the syntax A(i, j), where ¢ is the row
index and j is the column index.

Example:

1 2 3
A= 4 5 6
78 9

A(2,3) =6 (Accessing the element in the 2nd row and 3rd column)
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2 INDEXING OF MATRIX VALUES

2. Accessing Entire Rows or Columns

To access an entire row, use A(4, :), and to access an entire column, use A(:, 7).

Example:

* Accessing the 2nd row:

* Accessing the 3rd column:

3. Logical Indexing

Logical indexing allows you to access elements based on conditions.

Example: To access elements greater than 5:

C=AA>5)=

© oo N O

5. Modifying Elements

You can modify elements in a matrix using the same indexing methods.

Example: To set the element in the 1st row and 2nd column to 10:

1 999 3
A(1,2)=999 = A= 4 5 6

7 8 9
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