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UR GOAL IN THIS CHAPTER IS to convince you that writing a program is easier than

writing a piece of text, such as a paragraph or essay. Writing prose is difficult:
we spend many years in school to learn how to do it. By contrast, just a few build-
ing blocks suffice to enable us to write programs that can help solve all sorts of
fascinating, but otherwise unapproachable, problems. In this chapter, we take you
through these building blocks, get you started on programming in java, and study
a variety of interesting programs. You will be able to express yoyrself (by writing
programs) within just a few weeks. Like the ability to write prose, the ability to pro-
gram is a lifetime skill that you can continually refine well into the future.

In this book, you will learn the Java programming language. This task will be
much easier for you than, for example, learning a foreign language. Indeed, pro-
gramming languages are characterized by only a few dozen vocabulary words and
rules of grammar. Much of the material that we cover in this book could be ex-
pressed in the Python or C++ languages, or any of several other modern program-
ming languages. We describe everything specifically in Java so that you can get
started creating and running programs right away. On the one hand, we will focus
on learning to program, as opposed to learning details about Java. On the other
hand, part of the challenge of programming is knowing which details are relevant
in a given situation. Java is widely used, so learning to program in this language
will enable you to write programs on many computers (your own, for example).
Also, learning to program in Java will make it easy for you to learn other languages,
including lower-level languages such as C and specialized languages such as Matlab.



Elements of Programming

1.1 Your First Program

IN THIS SECTION, OUR PLAN I to lead you into the world of Java programming by tak-
ing you through the basic steps required to get a simple program running. The
Java platform (hereafter abbreviated Java) is a collection of applications, not unlike
many of the other applications that you
are accustomed to using (such as your
word processor, email program, and web
browser). As with any application, you
need to be sure that Java is properly in-
stalled on your computer. It comes pre-
loaded on many computers, or you can download it easily. You also need a text
editor and a terminal application. Your first task is to find the instructions for in-
stalling such a Java programming environment on your computer by visiting

http://introcs.cs.princeton.edu/java

We refer to this site as the booksite. It contains an extensive amount of supplemen-
tary information about the material in this book for your reference and use while
programming.

Programming in Java To introduce you to developing Java programs, we
break the process down into three steps. To program in Java, you need to:

* Create a program by typing it into a file named, say, MyProgram. java.

+ Compile it by typing javac MyProgram.java in a terminal window.

* Execute (or run) it by typing java MyProgram in the terminal window.
In the first step, you start with a blank screen and end with a sequence of typed
characters on the screen, just as when you compose an email message or an essay.
Programmers use the term code to refer to program text and the term coding to re-
fer to the act of creating and editing the code. In the second step, you use a system
application that compiles your program (translates it into a form more suitable for
the computer) and puts the result in a file named MyProgram. class. In the third
step, you transfer control of the computer from the system to your program (which
returns control back to the system when finished). Many systems have several dif-
ferent ways to create, compile, and execute programs. We choose the sequence giv-
en here because it is the simplest to describe and use for small programs.



1.1 Your First Program

Creating a program. A Java program is nothing more than a sequence of charac-
ters, like a paragraph or a poem, stored in a file with a . java extension. To create
one, therefore, you need simply define that sequence of characters, in the same way
as you do for email or any other computer application. You can use any text editor
for this task, or you can use one of the more sophisticated integrated development
environments described on the booksite. Such environments are overkill for the
sorts of programs we consider in this book, but they are not difficult to use, have
many useful features, and are widely used by professionals.

Compiling a program. At first, it might seem that Java is designed to be best un-
derstood by the computer. To the contrary, the language is designed to be best
understood by the programmer—that’s you. The computer’s language is far more
primitive than Java. A compiler is an application that translates a program from the
Java language to a language more suitable for execution on the computer. The com-
piler takes a file with a . java extension as input (your program) and produces a
file with the same name but with a .class extension (the computer-language ver-
sion). To use your Java compiler, type in a terminal window the javac command
followed by the file name of the program you want to compile.

Executing (running) a program. Once you compile the program, you can ex-
ecute (or run) it. This is the exciting part, where your program takes control of your
computer (within the constraints of what Java allows). It is perhaps more accurate
to say that your computer follows your instructions. It is even more accurate to say
that a part of Java known as the Java Virtual Machine (JVM, for short) directs your
computer to follow your instructions. To use the JVM to execute your program,
type the java command followed by the program name in a terminal window.

use any text editor to type javac HelloWorld. java type java HelloWorld
create your program to compile your program to execute your program

| l I

editor | ~HelloWorld.java—| compiler |-~HelloWorld.class —| JVM |—"Hello, World"

! ! T

your program computer-language output
(a text file) version of your program

Developing a Java program



4 Elements of Programming

Program 1.1.1 Hello, World

public class HelloWorld

{
public static void main(String[] args)
{
// Prints "Hello, World" in the terminal window.
System.out.printin("Hello, World");
}
}

This code is a Java program that accomplishes a simple task. It is traditionally a beginner’s first
program. The box below shows what happens when you compile and execute the program. The
terminal application gives a command prompt (% in this book) and executes the commands
that you type (javac and then java in the example below). Our convention is to highlight in
boldface the text that you type and display the results in regular face. In this case, the result is
that the program prints the message Hello, World in the terminal window.
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% javac HelloWorld.java

% java HelloWorld
Hello, World

ProGraM 1.1.1 is an example of a complete Java program. Its name is Hel-
ToWor1d, which means that its code resides in a file named HelloWor1d.java (by
convention in Java). The program’s sole action is to print a message to the terminal
window. For continuity, we will use some standard Java terms to describe the pro-
gram, but we will not define them until later in the book: ProGram 1.1.1 consists of
a single class named He1loWor1d that has a single method named main(). (When
referring to a method in the text, we use () after the name to distinguish it from
other kinds of names.) Until SEction 2.1, all of our classes will have this same struc-
ture. For the time being, you can think of “class” as meaning “program.”



1.1 Your First Program

The first line of a method specifies its name and other information; the rest
is a sequence of statements enclosed in curly braces, with each statement typical-
ly followed by a semicolon. For the time being, you can think of “programming”
as meaning “specifying a class name and a sequence of statements for its main()
method,” with the heart of the program consisting of the sequence of statements in
the main() method (its body). PRoGRAM 1.1.1 contains two such statements:

* The first statement is a comment, which serves to document the program.
In Java a single-line comment begins with two '/’ characters and extends to
the end of the line. In this book, we display comments in gray. Java ignores
comments—they are present only for human readers of the program.
* The second statement is a print statement. It calls the method named
System.out.printIn() to print a text message—the one specified be-
tween the matching double quotes—to the terminal window.
In the next two sections, you will learn about many different kinds of statements
that you can use to make programs. For the moment, we will use only comments
and print statements, like the ones in He1ToWor1d.

When you type java followed by a class name in your terminal window, the
system calls the main() method that you defined in that class, and executes its
statements in order, one by one. Thus, typing java HelloWorld causes the system
to call the main() method in ProGram 1.1.1 and execute its two statements. The
first statement is a comment, which Java ignores. The second statement prints the
specified message to the terminal window.

text file named HelloWorld.java

| name
t main() method

public class|HelloWorld ////
{

public static void main(String[] args)
{
/7 Prints "Hello, Worl« 1 the terminal window
System.out.print("Hello, World");
}
} statenments T

Anatomy of a program



