JavaScript Tutorial: random, coin toss
Overview
This tutorial explains how computer games generate random values.  You will learn how to produce a coin toss application and even see how to make your project act like a weighted coin.

This application will make use of the following JavaScript and HTML features:

· script tag 

· function

· var

· Math library function: Math.random 

· img tag with a name attribute

· form for the button to be labeled toss and event handling for clicking this button

· if statement

Key Design Issues

Task: Generate a value randomly between zero and one.

Logic: JavaScript, in common with most other programming systems, has facilities for generating what are termed pseudo-random numbers.  The qualifier 'pseudo' is used because the computer system performs a well-defined procedure but the results appear to be random.  

Solution:  We will use the JavaScript function Math.random that generates a fraction from zero to (just under) one.  

Task: Make a decision, choosing to execute one set of statements versus another based on a value.

Logic: JavaScript, in common with most other programming systems, has conditional statements. 

Solution:  Use JavaScript's IF statement.  An expression, called the condition, is evaluated. If it is true, then one set of statements is executed; otherwise, another set is executed.  The if statement is a form of compound statement. That is, it contains individual statements.
Task: Make an image tag display a specified image.

Logic: HTML and JavaScript use something called the Document 
Object Model to specify how parts of the HTML document can be referenced and modified by code.  

Solution:  Give the image tag a name, say coin.  To display a specific image, say head.gif, use the code window.document.coin.src = "head.gif";  

Task: Implement the tossing of the coin.

Logic: You want the player to click on a button to simulate tossing a coin.

Solution:  HTML supports forms that have submit buttons.  You will use a form and a submit button for the player to make the toss.  The form will have no other input fields, because the player does not enter in any data.  The onSubmit event as specified in the form tag will call on a function called toss.  
Background
After spending some time learning that computers do just what we tell them to do, you may ask how can we get 'the computer' to do something that appears to be random.  Because random results are what is required for games and other applications, such as testing that a system works under a variety of conditions, the developers of languages such as JavaScript have developed what is called pseudo-random functions.  The term 'pseudo' is meant to convey that in one sense, this is not random behavior at all. The code executed is as defined as the code for addition or subtraction.  It is just that the result appears to be random.  One common technique is to for the code to go to the place in memory that holds the time.  This could be a sequence of bits (a bit is a 1 or a zero) typically 64 bits long. The next step is to take the middle 32 bits of this sequence, multiply it by itself, take the middle 32 bits of the answer and interpret this as a fraction between zero (including zero) and not more than one (not including the value 1).  
You do not need to know or fully understand the particular algorithm used.  To produce the coin toss program (and others), you just need to know that JavaScript has many mathematical functions available for your use.  The format for calling these functions is as methods of the Math object.  The one for random values, is Math.random().  Whenever you use this expression, JavaScript will generate a value greater than or equal to zero and less than one.  

You will put the logic for coin tossing in a function defined within a script tag in the head section of the HTML document.  To invoke this function, you will use the onSubmit attribute in the form tag to specify what is to happen when the event of someone clicking on the submit button happens.  You need to insert what may appear to be extra code to prevent the HTML page from refreshing itself after the form submission.  This will be explained below.

Implementation

You need to do some preparation before testing any code, so you may as well do it right away.  Prepare 3 image files:

· blank.gif or blank.jpg

· head.gif or head.jpg

· tail.gif or tail.jpg

You need not (and should not) spend too much time on this.  I just went into Paint Shop Pro and drew a question mark, an H, and a t.  Now, once your code is working and you want to get fancy, one technique is to use a scanner and scan in the head and tail sides of a coin.  You still need to do the blank.  You can mix gif and jpg files, but make sure you have the names correct.  Make sure all three of these files are in the same folder as the code you are about to produce.

We now describe the coding.  We do this using the language of HTML.  This is to help you understand the components of the file and not just copy and paste.

Open up NotePad and create the standard boilerplate for an HTML page:
<html>

<head>

<title> </title>

</head>

<body>

</body>

</html>

Put in Coin toss as the title.

Insert into the head section, after the </title>, the script tags:

<script>

</script>

The contents of the script element (what goes after the <script> tag and before the </script> tag) is the function definition. The general format for a function is

function toss() {

}

The opening and closing parenthesis after toss indicate that this function does not take any parameters.  Another way of putting it is that what it does is not dependent on any information passed to the function.  The code of the function goes after the opening curly bracket and before the closing curly bracket.

The first (and main) statement of the toss function is an IF statement.  The following is what is called pseudo-code (not to be confused with pseudo-random).   It is a melding of English and code to express what you want to happen.  

if (condition determining head) {

  Do head thing}

else {

 Do tail thing}

The if, opening and closing parentheses, else and the two sets of curly brackets are all JavaScript.  What we need to fill in is the condition and the Do's.

The condition to be used here is to invoke the Math.random() method and compare it to a constant equal to one-half.  If it is greater than or equal, then that will be a head.  Note: when using if statements, you just put in a condition for one direction.  Your code does not read anything like:  If this is true than do this else if it is not true then do that.

The condition is
   Math.random()>=.5

Remember to put this inside the parentheses.

Now we ask: what do we want to do if it is (to be) a head?  The answer is that we will do something what will make sense when we write some code later on. This is a very typical situation.  You cannot do everything all at once, so you need to be patient and say: I will get to this later.  The thing that you will do later is name an image tag coin, that is, set the name attribute of an img tag to the value "coin".   The do head thing is

    window.document.coin.src = "head.gif";

This means: in the current window, find the document object. In the document object, find something named coin.  In this coin object, set the src attribute to the string "head.gif". When this happens, the browser interpreting the document in the window will try to find the head.gif file and, if it does, display it in the location corresponding to the coin img tag.

So what do you think the do tail thing is?  It is the same as the do head thing, but the right hand side of the assignment statement will be "tail.gif".
What you have read up until now would apply for other programming languages.  What follows is a requirement of JavaScript and HTML.  The toss function has one more statement in it after the if compound statement.  This is

   return false;

This returns a value from the function.  In other applications, you will make use of return to return calculated values.  Here the same thing is always returned: the value logical false. The false is a constant value in JavaScript must like 1, 2, or .5.  This will be important  to make sure that the page is not refreshed to show the original image.  
We now describe the body of the HTML file.  The first important tag (we say 'important' because you may choose to add a heading or some instructions or more images) is an image tag:

    <img name="coin" src="blank.gif">

As promised, you give this img tag the name of coin. You also set its original src (source) to be the blank image. With the name, the code up in the toss function will now work.
The next construction in the body of the HTML is a form. It is a very simple form since it has no regular fields for inputting data.  It looks like this:

    <form action="" onSubmit="return toss();">

    <input type="submit" value="TOSS">

    </form>

The form tag says: invoke no other file as action for this form, but when the submit event happens, do the following piece of JavaScript code:

      return toss();

Reading this from right to left, it says invoke the function toss defined within this file.  It does not have any parameters, but you still need to call it using parentheses as shown.  Return to the browser the value returned by the toss function.  The contents of the form consist of one input tag.  The input tag is of type submit.  This means it is a button. The value attribute will be the label of the button.
This is it!  Try it and see what happens.  If you have problems, make sure you have opened and closed parentheses, curly brackets and opening and closing tags.  

Assignment:  change the code to simulate the behavior of a weighted coin which returns heads more than tails, say two to one.  Hint: you need to change the .5 to be something else.
