Lecture 1a: Variables, Arrays, & Assignments

Reading: 2.1, 2.2

Arrays

-The fundamental data unit in Matlab is the array.

Def:
An array is a collection of data values organized into rows & columns, and known by a single name.

The size of an array is determined by the number of rows and columns in the array.  An mxn array has m rows and n columns.

Arrays can be classified as either vectors or matrices.

A vector is an array with dimensions nx1 or 1xn.


Examples:
a = [1,2,3,4,5]




b = 
[1





 2





 3





 4]

We usually use lower case letters for vectors.

A matrix is an array with dimensions mxn where neither m nor n is equal to 1.

Examples:

A= 1
2



B =
2
3.3
4

9
4




0
99
-2

1
-1
5

We usually use capital letters for matrices.

Variables

Def:
A Matlab variable is a region of memory containing an array, which is known by a user-specified name.  The contents of the array can be used or modified by including the variable’s name in a Matlab command.


-Variable names must begin with a letter, followed by any combination of letters, numbers, or the underscore character.


- Never give a variable a name that is the name of a Matlab function.  This can cause weird errors, and once coded, it can be tough to spot this type of error.


- Try to give variables meaningful names.


- Matlab is case sensitive, so be careful with capitalization!

Examples:

>> vec = [1,2,3]

creates a variable named “vec” which is the 1x3 vector [1,2,3]

Variable Types

double

· Variables of type double consist of scalars or arrays of 64-bit double-precision floating point numbers.  Variables of this type are used to store numerical data.

· If we assign a numerical value to a variable name, a variable of type double is created.

Example: typing 


>> number = 22


creates a variable of type double named “number” & stores the value 22 in it.

char

· Variables of type char contain scalars or arrays of 16-bit values, each representing a single character.

· If we assign a character value to a variable name, a variable of type char is created.

Example: typing


>> myName = ‘Marcel Blais’


creates a variable of type char named “myName.  myName is a 1x12 array.

> note that we used single quotes for char variables.

Initializing Variables

There are 2 important steps in setting up a variable:

1.) Creating a variable

2.) Initializing the variable, ie. giving the variable an initial value.

-In Matlab, when we initialize a variable, if that variable is not already defined, Matlab automatically creates it.  Thus we only have to worry about initializing variables.

There are 3 common ways to initialize a variable in Matlab:

1.) Input data into the variable from the keyboard

2.) Read data from a file

- We will cover 1 & 2 later.

3.) Assign data to the variable in an assignment statement

-We have already seen assignment statements:

>> p = 5

>> M = [1,2,3;4,5,6]

-these are both assignment statements which assign initial values to the variables p and M.

-assignment statements have the form:

>> variable = expression

where the expression can be an array, or a combination of constants, other variables, & mathematical operations.

Examples:

>> p = 5

>> q = 1/p

-this initializes the variables p & q, and q gets the value 1/5.

Initializing Arrays

· The example above

>> M = [1,2,3;4,5,6]


defines the 2x3 array


1
2
3

4
5
6

Within the square brackets, column entries can be separated by either commas or spaces.  To start a new row, a semicolon is necessary.

The following command produces the same result:

>> M = [1 2 3;4 5 6]

· We can initialize a variable as an empty array with the command:

>> b = [ ]

This is not the same as giving b the value of zero.

Accessing Arrays

· Suppose we want to get at the top right entry in the matrix M above.  Let’s assign its value to a new variable, c.  We do this as follows:

>> c = M(1,3)

This command creates the variable c (of type double) and initializes it with a value of 3.

· In general, to access the i,jth entry of a matrix M, we type:

 M(i,j)

· For vectors, notation is a bit simpler.  To access the ith entry of a vector v, we type:

v(i)

Example:

>> v = [1,2,3,7,9]

Then typing “v(4)” allows us to access the fourth entry, which in this example has the value 7. 

Built-in Functions for Initializing Arrays

· Matlab has some nice functions for initializing some basic array types.  Two important ones are zeros & ones:

zeros(n)
creates an nxn matrix of zeros

zeros(m,n)
creates an mxn matrix of zeros

zeros(M)
creates an array of zeros that is the same size as the array, M.

the syntax for the function, ones, is the same.

Echoing

· If we type:

>> temp = 22

Then Matlab will write:

temp =

    22

after we hit enter.

This is called echoing.  Echoing can be suppressed by ending a command with a semicolon.

So if we type:

>> temp = 22;

Then Matlab will not write anything after we hit enter, but it still gives the variable temp a value of 22.

