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INTRODUCTION

In the early days of programming, it was usually the scientific elite doing the programming and they were usually trained above and beyond the average American to do their programming work. It was not until 1964 at Dartmouth college that the Beginner's All-purpose Symbolic Instruction Code would be introduced -- more commonly known as BASIC. Using common English to perform processor tasks, BASIC became quickly popular, although it was disliked by programmers of more "low-level" languages such as assembly and FORTRAN. In 1985 Microsoft released their own version of BASIC called QBasic with their MS-DOS 5.0 operating system. Since then, nearly all PC users own their own copy of QBasic, making it a widely known language.

QBasic is a very simple language to pick up, and yet it can accomplish a great deal. Granted you will probably never write Doom or Word Perfect with QBasic, but it has its strong points. One of them is to introduce people to programming without having to worry about the internal workings of the computer. It's simple to create games, business applications, simple databases, and graphics. The best aspect of the language is it's close resemblance to English.

This small tutorial introduces the simple concepts of programming to get you started, so if you already know another language or are already familiar with programming, you may want to skim through the first couple sections. Good luck!

------------------------------------------------------------------------

SECTION 1 - VARIABLES 

A variable, simply defined, is a name that can contain a value. Programming involves giving values to these names and presenting them in some form to the user. A variable has a type that is defined by the kind of value it holds. If the variable holds a number, it may be of integer, floating decimal, long integer, or imaginary. If the variable holds symbols or text, it may be a character variable or a string variable. These are terms you will become accustomed to as you continue programming.

Here are some examples of values a variable might contain:

  STRING       "hello, this is a string"

  INTEGER      5

  LONG         92883

  SINGLE       39.2932

  DOUBLE       983288.18

The first is a string. Strings contain text. The last four are number types. But the computer does not know what kind of value you are trying to give a variable unless you tell it! There are two methods of telling the computer what kind of variable you are using:

1. Explicitly declare the variable AS a type. This is done by using the DIM statement. Say you wanted to make a variable called number which would contain an integer (whole number, no digits after the decimal point). You would do it like this:

  DIM number AS INTEGER

Then you would use that variable as an integer. The word DIM actually originates from the word Dimension, but you won't see why until we discuss the topic of arrays.

2. Put a symbol after the variable name which is defined as representing that type. QBasic has a set of symbols which represent each variable type:

  $     String

  %     Integer

  &     Long

  !     Single

  #     Double

Appending one of these symbols to the name of a variable when you use it in the program tells the computer that you are using it as that type. This topic of data types is actually a difficult concept to grasp for newcomers to programming. The most common error in QBasic is the infamous Type Mismatch which you will see a lot. This means that you are trying to put a value into a variable of the wrong type. You might be trying to put the letters "hi there" into an integer variable. If you don't define the type of the variable, then QBasic assumes it is of the Single type, which can often yield unexpected results. I personally prefer to use the type symbols after variable names, but some explicitly declare them usually at the head of their programs.

------------------------------------------------------------------------

SECTION 2 - INTERACTING WITH THE COMPUTER 

You know what a variable is and how to control them, it's time you learned some programming. QBasic (like all other languages) is set up using pre-defined statements according to the syntax specified for that statement. It may be helpful to look in the help index to learn a statement, although I've heard many complaints's that the help index is too hard. Indeed it is too hard for new programmers, but as you learn more and more statements and their syntaxes, you'll become accustomed to the index and use it as a casual reference. Lets make a program that prints some text on the screen. Type qbasic at the DOS prompt and enter the following program.

CLS

PRINT "This text will appear on the screen"

END

The first statement -- CLS -- stands for "clear screen." It erases whatever was on the screen before it was executed. PRINT simply displays its argument to the screen at the current text cursor location. The argument in this case is the text enclosed in quotes. PRINT displays text within quotes directly, or it can display the value of a variable, like this:

CLS

a% = 50

b% = 100

PRINT "The value of a is "; a%; " and the value of b is "; b%

END

This will yield the output: The value of a is 50 and the value of b is 100. The semicolons indicate that the next time something is printed, it will be right after where the last PRINT statement left off. Remember that PRINT prints literally what is inside quotes, and the value of the variable which is not in quotes. a% and b% are integers containing values in this example, and their values are printed using the PRINT statement.

Say you want to interact with the user now. You'll need to learn a statement called INPUT. INPUT displays a prompt (the first argument) and assigns what the user types in to a variable (the second argument)

CLS

INPUT "What is your name? ", yourName$

INPUT "How old are you? ", age%

PRINT "So, "; yourName$; ", you are "; age%; " years old.  That's interesting."

END

This first asks the user for their name and assigns it to the string variable yourName$. Then the age is requested, and the result is printed in a sentence. Try it out! So what happens if you input I DON'T KNOW for the age prompt? You'll get a weird message that says REDO FROM START. Why? The program is trying to assign a string (text) to an integer (number) type, and this makes no sense so the user is asked to do it over again.

Another cornerstone of programming is the conditional test. Basically, the program tests if a condition is true, and if it is, it does something. It looks like English so it's not as hard as it sounds.

CLS

PRINT "1. Say hello"      ' option 1

PRINT "2. Say nice tie"   ' option 2

INPUT "Enter your selection ", selection%

  IF selection% = 1 THEN PRINT "hello"

  IF selection% = 2 THEN PRINT "nice tie"

END

The user is given a set of options, and then they input a value which is assigned to the variable selection%. The value of selection% is then tested, and code is executed based on the value. If the user pressed 1, it prints hello, but if they pressed 2, it prints nice tie. Also notice the text after the ' in the code. These are remark statements. Anything printed after a ' on a line does not affect the outcome of the program. Back to the actual code -- but what if the user doesn't input 1 or 2? What if they input 328? This must be taken into account as part of programming. You usually can't assume that the user has half a brain, so if they do something wrong, you can't screw up the program. So the ELSE statement comes into play. The logic goes like this: 

IF the condition is true, THEN do something, but if the condition is anything ELSE, then do something else. The ELSE statement is used with IF...THEN to test if a condition is anything else.

CLS

INPUT "Press 1 if you want some pizza.", number%

IF number% = 1 THEN 

   PRINT "Here's your pizza" 

ELSE 

   PRINT "You don't get pizza"

ENDIF

END

That's a fairly simple example, and real life things will be much more complex. Lets try a "real life" program. QBasic is capable of fairly sophisticated math, so lets put some of it to use. Say your Algebra teacher tells you to find the areas of the circ

les with some given radii, and he gives you a sheet with hundreds of radii. You decide to boot up your computer and write the following program:

CLS

pi! = 3.1415

INPUT "What is the radius of the circle? ", radius!

area! = pi! * radius! ^ 2

PRINT "The area of the circle is ", area!

END

First, we're defining the variable pi. It's a single number, which means that it can be a fairly large number with some decimal places. The exclamation mark tells QBasic that pi is of the single type. Next, the user is prompted for the radius of their circle. Then the area is calculated. The * means "times," and the ^ (carrot) means "to the power of." radius! ^ 2 means "radius squared." This could also be written as pi! * radius! * radius!. 

There's one big problem with that program. The teacher gave you a sheet with hundreds of radii. For every radius, you must run the program over again. This is not practical. If we had some kind of a loop until we wanted to quit that just kept on repeating

 over and over it would be much more useful. Of course, QBasic has the means of performing this feat. Loop structures. They start with the statement DO, and end with the statement LOOP. You can LOOP UNTIL or WHILE , or DO UNTIL or WHILE a condition is true. Another option (which we will use) is to break out of the loop manually as soon as a condition is true. Lets revise the previous code:

CLS

pi! = 3.1415

DO             ' Begin the loop here

  INPUT "What is the radius of the circle? (-1 to end) ", radius!

  IF radius! = -1 THEN EXIT DO

  area! = pi! * radius! ^ 2

  PRINT "The area of the circle is ", area!

  PRINT

LOOP           ' End the loop here

END

Now we can end the program by entering -1 as the radius. The program checks the radius after the user inputs it and checks if it is -1. If it is, it exits the loop. If it isn't it just keeps going it's merry way. The PRINT with no arguments prints a blank

s line so we can separate our answers. I highly recommend entering this program into QBasic just so you can see exactly how it works.

------------------------------------------------------------------------

SECTION 3 - ARRAY NOTATION 

There are numerous methods to manipulate data and present it to the user in QBasic. One is called an array. An array is a variable which can contain more than one value. For example, you might have an array called a, and you could assign data to the members of that array. There might be a value for a(1), and a different value for a(6). Before an array can be used, it must be declared. Arrays are declared with the DIM statement used in section 1. Here is an example of an array declaration:

DIM a(1 TO 100) AS INTEGER

There are now 100 different values that can be assigned to the array a, and they must all be integers. It could also look like this:

DIM a%(1 TO 100)

Using the symbol % for integer. We call the different values for the array members of the array. Array a has 100 members. Array members can be assigned values by using a subscript number within parentheses after the array name, like this:

a%(1) = 10

a%(2) = 29

a%(3) = 39

