Writing Programs with repetition statements (loops)
Our next exploration of computer programming introduces us to an extremely important feature of computer languages, the ability write code to do something repetitively without having to list every repetition.
For example, suppose we deposit $1000 into a savings account which yields 5.7% annually, and we would like to know what the value of the account is after 8 years, assuming that we don’t withdraw anything from the account.  We could write the following code:
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This code would determine the correct answer, but it somewhat long and tedious.  Even worse, it is inflexible.  Suppose one wanted to know the value after 10 years or 20 years or an indeterminate number of years to be entered?  Writing the code in this way, there is no way to alter the number of iterations on the fly.
Fortunately, there is a programming concept that allows us both to express such code more concisely as well as to control the number of iterations as needed:  loops.

The simplest kind of programming loop is the  for loop.  It looks like:

	
For i = 1 to  n 
     Put code that gets repeated here.  The variable i can be used
            in the code (and even altered if one wished).
Next



Going back to our example above, we can write
For i = 1 to 8 
    Amount=Amount + 0.057*Amount
Next

Let’s make a savings account calculator.  Make form that looks like:
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Double click on the “Calculate” button and add the following code to the Button1_Click method:

        Dim Amount as Decimal
        Dim i as Integer
        Amount = TextBox1.Text

        For i = 1 To TextBox3.Text

            Amount = Amount + TextBox2.Text * Amount

        Next

        Label1.Text = Amount
Run your program, trying some different values.


This code includes a for loop as we discussed above. It also introduces the idea of the variable in a computer language. In this case, Amount and i are variables that are altered in the course of the computer program.  In Visual Basic, variables must be declared; that’s the “Dim” part. You can think of this requirement as needing to tell the computer about what the variables are in the program.   “Dim” stands for “dimension.”  

Not only are the variables declared as variables (via “Dim”) but they are also given a specific datatype.  A datatype indicates to the computer what kind of variable it is so that the computer can allocate the correct amount of memory space for the variable.  If a computer doesn’t allocate enough space for a particular variable in a program, inefficiencies occur and even errors can occur.   In Visual Basic, datatypes are assigned using the word “as”:

Dim Amount As Decimal
Dim i As Integer
Other important datatypes in Visual Basic are  String, Char, Byte, Short, Long, Single, Double, and  Boolean. In our course, we will not need to deal much with datatypes.  However, in all advanced work in computer programing, detailed understanding of datatypes is absolutely essential. Other computer languages have other ways of declaring variables. The word “Dim” is a Visual Basic idiosyncracy.
By the way you can put variable declarations (of the same type) all on one row separated by commas, like this:

  Dim i , j As Integer 
Let us write one more looping program.    In this program we will add up the first n integers where n is an input.
Create a new program with a window that looks like:
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In the button click method, add the code
        Dim i As Integer

        Dim sum As Integer
        sum = 0

        For i = 1 To TextBox1.Text

            sum = sum + i

        Next

        Label1.Text = sum

Notice how the variable i is used in the loop.  The first time, the computer adds 1 to the sum, the second time through it adds 2 to the sum, etc.
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