Variables are used to name things in a programming language. 
Suppose you want to use a robot to write letters of the alphabet. We are going to draw the letter A shown below. It is characterized by its height, its width, and a midheight, as shown in Figure 8-1.
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Figure 8-1. The shape of a letter A is characterized by its height, width, and midheight.




Experiment 8-1

Assignment 22. Write a script that draws a letter A of height 100 pixels, width 70 pixels, and midheight 60 pixels.
If you needed to write a program that drew different sized letter A’s, you would find it very annoying to have to change these numbers every time, and make sure that you changed then correctly. It would be much easier if we could:

• Declare the height, width, and midheight of a letter A once for the entire script. 

                     (that is, say H=100)

• Refer to these values as needed. (use H in your script)

• Change the values if necessary (change H)

THIS WAY YOU ONLY NEED TO CHANGE THE VARIABLE NUMBER ONCE – YOU DON’T HAVE TO HUNT THROUGH THE SCRIPT TO FIND EACH TIME IT OCCURS AND CHANGE THAT.

Variables allow us to do this easily. A variable is a name with which we associate a value. 
· We must declare it (that means we say that H stands for height) 

· and associate a new value with it (that means we say H = 100) 
· Then we can refer to a variable and obtain the value associated with this variable.  

· You can change the value associated with the variable.

· The value of a variable value can be a number, a collection of objects, or even a robot. 
Let’s find out how to do this/
Declaring a Variable

We have to declare a variable before we can use it; 
that is, we must tell Squeak the name of the variable that we want to use. 
We declare variables by enclosing them between vertical bars | |, 

as shown in the following example, which declares the three variables height, width, and midheight:

| height width midheight|

Vertical bars | | declare temporary variables, which are variables that exist only during the execution of the script.

Assigning a Value to a Variable

Once we have declared a variable (told Squeak about it), we must tell Squeak what it is worth. We call this  assigning a value to a variable. In Smalltalk, the symbol pair := is used to assign a value to a variable. 
Look at this example:

| height width midheight |

height := 100.

width := 70.

midheight := 60

We declared three variables, and gave each a value.

When we assign a value to a variable for the first time, we say that we are initializing it:

Referring to Variables

To use a variable—simply write its name in a script. 
In the following script, the variable height is 

 declared in line 1, 
initialized with the value 100 in line 3  
used in line 5 to tell the created robot to go forward the number of pixels associated with the variable height, which here is 100.

| pica height |

pica := Bot new.

height := 100

pica north.

pica go: height

■Important! In general, a variable must be declared and initialized before being used.

And What About Pica?
You guessed it! pica is also a variable. It just happens to be a variable whose value is a robot.

Hence, | pica | declares a variable named pica. The expression pica := Bot new initializes
the variable with a value, here a new robot. Then we use this robot by sending messages to it

via the variable pica, for example, pica go: 100.

Assignment 23 – USING VARIABLES:
Write a script to draw a letter A like the last one, using variables for height, width and mid-height, so that it is easy to change the sizes.

Experiment 8-3 (A

throughout the script. 
Change some values to convince yourself.
