

 Chapter Two                                                                           Creating Arrays




Chapter Two 
Creating Arrays











· 
















Chapter Two
Creating Arrays
Introduction
1. An array is a list of numbers arranged in rows and/or columns. 
2. The simplest array (one-dimensional) is a row or a column of numbers. 
3. A more complex array (two dimensional) is a collection of numbers arranged in rows and columns. 
4. One use of arrays is to store information and data, as in a table. 
5. In addition to arrays made of numbers, arrays in MATLAB can also be a list of characters, which are called strings. 

2.1 Creating a One-Dimensional Array (Vector)
1. A vector is created by assigning the elements of the vector to a variable. 
2. Often, the elements of a row vector are a series of numbers with constant spacing. 

Creating a vector from a known list of numbers:
The vector is created by typing the elements (numbers) inside square brackets [ ].
                             variable_name = [type vector elements] 

Row vector: To create a row vector type the elements with a space or a comma between the elements inside the square brackets.
Column vector: To create a column vector type the left square bracket [and then enter   the elements with a semicolon between them, or press the Enter key after each element. Type the right square bracket] after the last element. 

Example (2-1)
[image: ]
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Creating a vector with constant spacing by specifying the first term, the spacing, and the last term:

· A vector in which the first term is m, the spacing is q, and the last term is n is created by typing:
[image: ]
    Some examples are:
[image: ]
[image: ]
· If the numbers m, q, and n are such that the value of n cannot be obtained by adding q's to m, then (for positive n) the last element in the vector will be the last number that does not exceed n.
· If only two numbers (the first and the last terms) are typed, the default for the spacing is 1.

Creating a vector with linear (equal) spacing by specifying the first and last terms, and the number of terms:
A vector with n elements that are linearly (equally) spaced in which the first element is xi and the last element is xf can be created by typing the linspace command:

[image: ]
2.2 Creating a Two –Dimensional Array (MATRIX)
· An m x n matrix has m rows and n columns, and m * n is called the size of the matrix.

 Examples 

               [image: ]          [image: ]

· A matrix is created by assigning the elements of the matrix to a variable. This is done by typing the elements, row by row, inside square brackets [ ].                                         
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2.2.1 The zeros, ones and, eye Commands
· The zeros (m, n) and the ones (m, n) commands create a matrix with m rows and n columns in which all elements are the numbers 0 and 1, respectively. 
· The eye ( n) command creates a square matrix with n rows and n columns in which the diagonal elements are equal to 1 and the rest of the elements are 0. This matrix is called the identity matrix. Examples are:

[image: ]
[image: ]

2.3 NOTES ABOUT VARIABLES IN MATLAB
· A scalar is an array with one element, a vector is an array with one row or one column of elements, and a matrix is an array with elements in rows and columns.
· Once a variable exists-as a scalar, vector, or matrix-it can be changed to any other size, or type, of variable. 
2.4 The Transpose Operator
· The transpose operator, when applied to a vector, switches a row (column) vector to a column (row) vector. 
· When applied to a matrix, it switches the rows (columns) to columns (rows). 
[image: ]
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2.5 ARRAY ADDRESSING
· Elements in an array (either vector or matrix) can be addressed individually or in subgroups. 
· This is useful when there is a need to redefine only some of the elements, when specific elements are to be used in calculations, or when a subgroup of the elements is used to define a new variable.

2.5.1 Vector
· The address of an element in a vector is its position in the row (or column). 
· For a vector named ve, ve (k) refers to the element in position k. The first position is 1. 
· It is possible to change the value of only one element of a vector using v (k) = value. 
· A single element can also be used as a variable in a mathematical expression.
Examples
 ve = 35 46 78 23 5 14 81 3 55    then     ve (4) = 23, ve (7) = 81, and ve ( l ) = 35.

[image: ]
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2.5.2 Matrix
· The address of an element in a matrix is its position, defined by the row number and the column number where it is located. 

[image: ]
· For a matrix assigned to a variable ma, ma (k, p) refers to the element in row k and column p.

[image: ]

2.6 USING A COLON : IN ADDRESSING ARRAYS
             A colon can be used to address a range of elements in a vector or a matrix.
For a vector  :
· va (:)  Refers to all the elements of the vector va (either a row or a column vector).
· va(m:n) Refers to elements m through n of the vector va.
Example:

[image: ]

For a matrix:
· A (:,n)      Refers to the elements in all the rows of column n of the matrix A.
· A (n,:)      Refers to the elements in all the columns of row n of the matrix A.
· A (:,m:n) Refers to the elements in all the rows between columns m and n of the                       matrix A.
· A (m:n,:) Refers to the elements in all the columns between rows m and n of the                       matrix A.
· A (m:n,p:q) Refers to the elements in rows m through n and columns p through q of the matrix A.

[image: ]
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· It is possible to select only specific elements, or specific rows and columns of existing variables to create new variables.
· This is done by typing the selected elements or rows or columns inside brackets, as shown below:
[image: ]
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2. 7 Adding Elements to Existing Variables
· A variable that exists as a vector, or a matrix, can be changed by adding elements to it. 
· A vector can be changed to have more elements, or it can be changed to be a two-dimensional matrix. 
· Rows and/or columns can also be added to an existing matrix to obtain a matrix of different size. 
· The addition of elements can be done by simply assigning values to the additional elements, or by appending existing variables.

Adding elements to a vector:
1. Elements can be added to an existing vector by assigning values to the new elements.


[image: ]

2. Elements can also be added to a vector by appending existing vectors. 

[image: ]
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Adding elements to a matrix:
· Rows and/or columns can be added to an existing matrix by assigning values to the new rows or columns. 
· This can be done by assigning new values, or by appending existing variables. 

[image: ]

· If a matrix has a size of m x n and a new value is assigned to an element with an address beyond the size of the matrix, MATLAB increases the size of the matrix to include the new element. Zeros are assigned to the other elements that are added. Examples:

[image: ]

2.8 DELETING ELEMENTS
1. An element, or a range of elements, of an existing variable can be deleted by reassigning nothing to these elements. 
2. This is done by using square brackets with nothing typed in between them.  Examples are: 

[image: ]
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2.9 BUILT-IN FUNCTIONS FOR HANDLING ARRAYS
MATLAB has many built-in functions for managing and handling arrays. Some of these are listed below:
[image: ]
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Solved Problems
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2.10 STRINGS AND STRINGS AS VARIABLES
· A string is an array of characters. It is created by typing the characters within single quotes.
· Strings can include letters, digits, other symbols, and spaces.
· They are used in output commands to display text messages, in formatting commands of plots, and as input arguments of some functions. 
· Strings can also be assigned to variables by simply typing the string on the right side of the assignment operator, as shown in the examples below:

[image: ]
· MATLAB has a built-in function named char that creates an array with rows having the same number of characters from an input of rows not all of the same length.
· MATLAB makes the length of all the rows equal to that of the longest row by adding spaces at the end of the short lines. 
· In the char function, the rows are entered as strings separated by a comma according to the following format:

[image: ]
     For example:
[image: ]
· A variable can be defined as either a number or a string made up of the same digits. 

[image: ]

· The variable x can be used in mathematical expressions, whereas the variable y cannot.

[image: ]
[image: ]





[image: ]
[image: ]



[image: ]

[image: ]

[image: ]


[image: ]
[image: ]
[image: ]
[image: ]
[image: ]


[image: ]
[image: ]
[image: ]


[bookmark: _GoBack][image: ]
Chapter 2 -22

image8.emf

image9.emf

image10.emf

image11.emf

image12.emf

image13.emf

image14.emf

image15.emf

image16.emf

image17.emf

image18.emf

image19.emf

image20.emf

image21.emf

image22.emf

image23.emf

image24.emf

image25.emf

image26.emf

image27.emf

image28.emf

image29.emf

image30.emf

image31.emf

image32.emf

image33.emf

image34.emf

image35.emf

image36.emf

image37.emf

image38.emf

image39.emf

image40.emf

image41.emf

image42.emf

image43.emf

image44.emf

image45.emf

image46.emf

image47.emf

image48.emf

image49.emf

image50.emf

image51.emf

image52.emf

image53.emf

image54.emf

image55.emf

image56.emf

image57.emf

image58.emf

image59.emf

image60.emf

image61.emf

image62.emf

image63.emf

image64.emf

image65.emf

image66.emf

image6.emf

image7.emf

image1.jpeg




