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« JavaScript provides severalobjects that have a rich
collection of methods for performing common
mathematical calculations, string manipulations, date and
time manipulations, and manipulations of collections of
data called arrays.

« Whenever possible, use existing JavaScript objects,
methods and functions instead of writing new ones. This
reduces script-development time and helps avoid
introducing errors.
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Form ever follows function.
—Louis Sullivan

E pluribus unum.

(One composed of many.)
—Virgil

O! call back yesterday, bid time return.
—William Shakespeare

Call me Ishmael.
—Herman Melville

When you call me that, smile.
—Owen Wister
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« To develop and maintain a large program
— construct it from small, simple pieces
— divide and conquer
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Familiarize yourself with the rich collection of
objects and methods provided by JavaScript.
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In this chapter you will learn:

= To construct programs modularly from
small pieces called functions.

= To create new functions.

= How to pass information between
functions.

= Simulation techniques that use random
number generation.

= How the visibility of identifiers is limited to
specific regions of programs.
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- JavaScript programs are written by combining
new functions that the programmer writes with
“prepackaged” functions and objects available in
JavasScript

« The term method implies that a function belongs
to a particular object

« We refer to functions that belong to a particular
JavasScript object as methods; all others are
referred to as functions.

<>

©2008 Pearson Education, ine. A8 ighteserved

Avoid reinventing the wheel. Use existing
JavaScript objects, methods and functions
instead of writing new ones. This reduces
script-development time and helps avoid
introducing errors.
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Using the methods built into JavaScript
objects helps make scripts more portable.
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« Variables declared in function definitions are

local variables
— they can be accessed only in the function in which they are
defined

* A function’s parameters are considered to be
local variables

« When a function is called, the arguments in the
call are assigned to the corresponding parameters
in the function definition
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Aretum  statement

~ passes information from inside afunction back to the point in the
program where it was called

« Afunction must be called explicitly for the code in its
body to execute

« The format of a function definition is
function function-name( parameter-list)
{

declarations and statements
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* You can define programmer-defined functions that
perform specific tasks and use them at many points in a
script

~ The actual statements defining the function are written only once and
are hidden from other functions
« Functions are invoked by writing the name of the
function, followed by a left parenthesis, followed bty a
comma-separated list of zero or more arguments, followed
by a right parenthesis

« Methods are called in the same way as functions, but
require the name of the object to which the method
belongs and a dot preceding the method name

« Function (and method) arguments may be constants,
variables or expressions
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« Code that is packaged as a function can be
executed from several locations in a program by
calling the function.

« Each function should perform a single, well-
defined task, and the name of the function should
express that task effectively

— Promotes software reusability
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« Three ways to return control to the point at
which a function was invoked
— Reaching the function-ending right brace
— Executing the statement return;
— Executing the statement “return explession 1 to
retumn the value of expression to the caller
+When areturn statement executes, control
returns immediately to the point at which the
function was invoked
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If a function’s task cannot be expressed
concisely, perhaps the function is performing
too many different tasks. Itis usually best to
break such a function into several smaller

functions.
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Fig. 9.2 | Programmer-defined function square (Part 2 of 2).
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Statements that are enclosed in the body of a
function definition are not executed by the
Java-Script interpreter unless the function is
invoked explicitly.
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Redefining a function parameter as a local
variable in the function is a logic error.
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Using the JavaScript var keyword to declare
avariable in a function parameter list results
in a JavaScript runtime error.
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Forgetting to return a value from a function
that is supposed to return a value is a logic
error.
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Passing to a function an argument that is not
compatible with the corresponding
parameter’s expected type is a logic error and
may result in a JavaScript runtime error.
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Place a blank line between function
definitions to separate the functions and
enhance program readability.
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Placing a semicolon after the right parenthesis
enclosing the parameter list of a function
definition results in a JavaScript runtime
error.
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Although it is not incorrect to do so, do not
use the same name for an argument passed to
afunction and the corresponding parameter
in the function definition. Using different
names avoids ambiguity.
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To promote software reusability, every
function should be limited to performing a
single, well-defined task, and the name of the
function should express that task effectively.
Such functions make programs easier to
write, debug, maintain and modify.
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A small function that performs one task is
easier to test and debug than a larger function
that performs many tasks.
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Fig. 9.3 | Programmer-defined maximumfunction (Part 3 of 3)
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+ Method random generates a floating-point value from 0.0
up to, but not including, 1.0
+ Random integers in a certain range can be generated by
scaling and shifting the values returned by random , then
using Math.floor  toconvert them to integers
~ The scaling factor determines the size of the range (i.e. ascaling factor
of 4 means four possible integers)

~ The shift number is added to the result to determine where the range
begins (i.e. shifting the numbers by 3 would give numbers between 3 and
7

« Method Math.floor  rounds its argument down to
the closest integer
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« JavaScript can execute actions in response to the user’s
interaction with a GUI component in an XHTML form.
This is referred to as GUI event handling

+ An XHTML element’s onclick  attribute indicates the
action to take when the user of the XHTML document
clicks on the element

« In event-driven programming

— the userinteracts witha GUI component
— the script is notified of the event
— the script processes the event

« The user’s interaction with the GUI “drives” the
program.

« The function that is called when an eventoccurs is known
as an event-handling function or event handler.
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Avoid local-variable names that hide global-
variable names. This can be accomplished by
simply avoiding the use of duplicate identifiers
in a script.
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Aonload property of the body element calls an
event handler when the <body> of the XHTML
document is completely loaded into the browser
window
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« Arecursive function calls itself, either directly, or
indirectly through another function.
« Arecursive function knows how to solve only the simplest
case, or base case
~ Ifthe function is called with a base case, it returns aresult
~ Ifthe function is called with a more complex problem, it divides the
howto process (the base[cﬁle;and ‘asimpler or smaller version of the
original problem.
« The function invokes (calls) a fresh copy of itself to go to
work on the smaller problem; this invocation is referred
toas a recursive call, or the recursion step.
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- JavaScript provides seven global functions as
part of a Global object
« This object contains
— all the global variables in the script
— all the user-defined functions in the script
— all the built-in global functions listed in the following slide
« You do not need to use the Global object
directly; JavaScript uses it for you
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« The recursion step executes while the original call to the
function is still open (i.e., it has not finished executing)

« For recursion eventually to terminate, each time the
function calls itself with a simpler version of the original
problem, the sequence of smaller and smaller problems
must converge on the base case

— Atthat point, the function recognizes the base case, returns aresultto
the previous copy of the function, and a sequence of returns ensues up
the line until the original function call eventually returns the final result
to the caller
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Forgetting to return a value from a recursive
function when one is needed results in a logic
error.
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« Both iteration and recursion involve repetition
— Iteration explicitly uses a repetition statement
— Recursion achieves repetition through repeated function
calls
« Iteration and recursion each involve a
termination test

— Iteration i when the loop: { ion condition
fails

— Recursion terminates when a base case is recognized
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Omitting the base case and writing the
recursion step incorrectly so that it does not
converge on the base case are both errors that
cause infinite recursion, eventually exhausting
memory. This situation is analogous to the
problem of an infinite loop in an iterative
(nonrecursive) solution.
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« Iteration with counter-controlled repetition and recursion
both gradually approach termination

~ Iteration keeps modifying a counter until the counter assumes a value
that makes the loop-continuation condition fail

~ Recursion keeps producing simpler versions of the original problem
until the base case is reached
+ Recursion repeatedly invokes the mechanism and,
consequently, the overhead of function calls
— expensive in terms of processor time and memory space
+ Some problems can be understood or solved more easily
with recursion than with iteration
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Fig. 9.11 | Factorial calculation with a recursive function (Part 2 of 2)
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Internet Explorer displays an error message
when a script seems to be going into infinite
recursion. Firefox simply terminates the script
after detecting the problem. This allows the
user of the web page to recover from a script
that contains an infinite loop or infinite
recursion.
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Any problem that can be solved recursively
canalso be solved iteratively (nonrecursively).
A recursive approach is normally chosenin
preference to an iterative approach when the
recursive approach more naturally mirrors
the problem and results in a program that is
easier to understand and debug. Another
reason to choose a recursive solution is that an
iterative solution may not be apparent.
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Avoid using recursion in performance-
oriented situations. Recursive calls take time
and consume additional memory.
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Accidentally having a nonrecursive function
call itself, either directly, or indirectly through
another function, can cause infinite recursion.
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