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Try This 1-2  Improving the Gallons-
to-Liters Converter

GalToLitTable.java

You can use the for loop, the if statement, and code blocks to create an improved 
version of the gallons-to-liters converter that you developed in Try This 1-1. This 
new version will print a table of conversions, beginning with 1 gallon and ending 
at 100 gallons. After every 10 gallons, a blank line will be output. This is accom-
plished through the use of a variable called counter that counts the number of lines 
that have been output. Pay special attention to its use.

Step-By-Step

 1.	 Create	a	new	file	called	GaltoLittable.java.
 2. Enter the following program into the file:

/*
   Try This 1-2

   This program displays a conversion
   table of gallons to liters.

   Call this program "GalToLitTable.java".
*/
class GalToLitTable {
  public static void main(String[] args) {
    double gallons, liters;
    int counter;

    counter = 0;
    for(gallons = 1; gallons <= 100; gallons++) {
      liters = gallons * 3.7854; // convert to liters
      System.out.println(gallons + " gallons is " +
                         liters + " liters.");

      counter++;
      // every 10th line, print a blank line
      if(counter == 10) {
        System.out.println();
        counter = 0; // reset the line counter
      }
    }
  }
}

 3. Compile the program using the following command line:

javac GalToLitTable.java

Line counter is initially set to zero.

Increment the line counter  
with each loop iteration.

If counter is 10,  
output a blank line.
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1 JAVA PROGRAMMING 
FUNDAMENTALS

Key Skills and Concepts
 ; Know the major components of the computer
 ; Understand bits, bytes, and the binary number system
 ; Know the two forms of a program
 ; Know the history and philosophy of Java
 ; Understand the foundational principles of object-oriented programming
 ; Create, compile, and run a simple Java program
 ; Use variables
 ; Use the if and for control statements
 ; Create blocks of code
 ; Understand how statements are positioned, indented, and terminated
 ; Know the Java keywords
 ; Understand the rules for Java identifiers

In the span of just a few decades, programming has gone from being an obscure discipline, practiced by 
a few, to becoming an integral part of the modern world, practiced by many. The reason for this devel-
opment is easy to understand. If the modern world could be characterized by a single word, it might 

be technology. Supporting much of that technology is the computer. What makes a computer useful are the 
programs that it runs. Thus, in many ways it is programming that makes our technological world possible. 
Programming has become that important.

The purpose of this book is to teach the fundamentals of programming, using the Java programming 
language. As a discipline, programming is quite large. Not only does it involve many skills, concepts, and 
techniques, but there are also a number of specializations, such as those involving numeric analysis, infor-
mation theory, networking, and device control. There are also many different computing environments in 
which programs are run. However, in all cases, mastery of the fundamentals of programming is required. 
What you will learn in this course forms the basis on which you will build your studies.

This chapter begins by defining several key terms, reviewing the concepts of bits, bytes, the  
binary number system, and the basic components of the computer. Although this will be familiar territory 
for many readers, it ensures that everyone begins with the necessary knowledge. Next, we introduce the Java 
language by presenting its history, design philosophy, and several of its most important attributes. 

The chapter then discusses several core features of Java. One of the hardest things about learning to 
program is the fact that no element of a computer language exists in isolation. Instead, the components of 
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A TOTAL SOLUTION



Ask the Expert
Additional information or 
commentary from an “expert” 
perspective related to the topic 
at hand.

Try This
Step-by-step examples 
that demonstrate a key 
feature or technique.

 Ask the Expert

Q I have heard programmers use the phrase "writing code." What does this mean? 

Aprofessional programmers often refer to the act of programming (i.e., creating source code) as 
"writing code." Another phrase you will commonly hear is "coding a program." It too refers to 

creating source code. In fact, it is not uncommon to hear an excellent programmer referred to as a 
"great coder."

 Try This 1-1 Converting Gallons to Liters

GalToLit.java

Although the preceding sample programs illustrate several important features of the Java language, 
they are not very useful. Even though you do not know much about Java at this point, you can still 
put what you have learned to work to create a practical program. In this project, we will create a 
program that converts gallons to liters. The program will work by declaring two double variables. 
One will hold the number of the gallons, and the second will hold the number of liters after the  
conversion. There are approximately 3.7854 liters in a gallon. Thus, to convert gallons to liters, 
the gallon value is multiplied by 3.7854. The program displays both the number of gallons and 
the equivalent number of liters.

STEP-BY-STEP

 1. Create a new file called GalToLit.java.

 2. Enter the following program into the file:
 /*
   Try This 1-1

   This program converts gallons to liters.

   Call this program GalToLit.java.
 */
 class GalToLit {
       public static void main(String[] args) {
           double gallons; // holds the number of gallons
           double liters; // holds conversion to liters

           gallons = 10; // start with 10 gallons

           liters = gallons * 3.7854; // convert to liters

           System.out.println(gallons + " gallons is " + liters +  
                                                                                                   " liters.");
   }
 }

 3. Compile the program using the following command line:
  javac GalToLit.java

 4. Run the program using this command:
  java GalToLit

You will see this output:
  10.0 gallons is 37.854 liters.
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 Progress Check

1. What is an applet?
2. What is a Java bytecode?
3. Which two Internet programming problems can be solved using bytecode?

Progress Check
These short self-tests 
let students test their 
understanding of the 
material as the chap-
ter progresses.
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1.17 THE JAVA CLASS LIBRARIES

The sample programs shown in this chapter make use of two of Java's built-in methods: println( ) and print( 
). These methods are members of the System class, which is a class predefined by Java that is automatically 
included in your programs. In the larger view, the Java environment relies on several built-in class libraries 
that contain many built-in methods that provide support for such things as I/O, string handling, networking, 
and a graphical user interface. Thus, Java as a totality is a combination of the Java language itself, plus its 
standard classes. As you will see, the class libraries provide much of the functionality that comes with Java. 
Indeed, part of becoming a Java programmer is learning to use the standard Java classes. Throughout this 
book, various elements of the standard library classes and methods are described. Understand, however, that 
the Java library is very large. It contains far more features than can be described in this book. It is something 
that you will also want to explore more on your own as you advance in your Java programming skills.

EXERCISES

1. Name the three necessary pieces of a computer.
2. What is source code? What is object code?
3. What is the value 14 in binary? What is the decimal equivalent of this binary number 1010 0110?
4. As a general rule, a byte is comprised of __________ bits.
5. What is bytecode and why is it important to Java's use for Internet programming?
6. What are the three main principles of object-oriented programming?
7. Where do Java programs begin execution?
8. What is a variable?
9. Which of the following variable names is invalid? 

A. count
B. $count
C. count27
D. 67count

10. How do you create a single-line comment? How do you create a multiline comment?
11. Show the general form of the if statement. Show the general form of the for loop.
12. How do you create a block of code?
13. The Moon's gravity is about 17 per cent that of Earth's. Write a program that computes your effective 

weight on the Moon.
14. Adapt Try This 1-2 so that it prints a conversion table of inches to meters. Display 12 feet of conversions, 

inch by inch. Output a blank line every 12 inches. (One meter equals approximately 39.37 inches.)
15. If you make a typing mistake when entering your program, what sort of error will result?
16. Does it matter where on a line you put a statement?
17. True or false:

A. Comments contain important information for the compiler.
B.  You can have nested multiline comments of the form /*.../*...*/...*/.
C. The equal sign = is used to test equality in if statements.

18. Name two I/O devices for computers that were not mentioned in this chapter.
19. Why don't programmers write code in a CPU's machine language? That is, why do almost all programmers 

use a higher level language like Java? 
20. What is the difference between a compiler and an interpreter?
21. As mentioned in the text, a byte usually consists of eight bits. Do a little research to determine what each 

Viva Voce 
Questions
These provide students 
with frequently 
asked questions in 
examinations and 
interviews.

Objective 
Questions
Multiple-choice 
questions serve as 
an exercise for quick 
understanding and 
analysis

End-of-Chapter 
Exercises
Questions and coding exer-
cises that test the student’s 
grasp of the material discussed 
in the chapter.
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955The Concurrency Utilities

21. Modify the SimpExec program in this chapter so that MyThread’s run( ) method sleeps for 10 milliseconds be-
tween each call to countDown( ). Then run the program four times, each time using a different value (1, 2, 3, or 4) 
as the argument to the newFixedThreadPool( ) method. Explain the results you see.

22. In the CallableDemo program in this chapter, add a fourth Callable whose constructor takes an integer array 
as its parameter and whose call( ) method returns the largest value in the array. It throws an Exception if the 
array is null or empty.

23. Look up the documentation for the get( ) and set( ) methods in the AtomicInteger class. Assume that ai is 
an AtomicInteger.  Does the atomic nature of ai’s operations guarantee that, by executing ai.set(ai.get( ) – 
ai.get( )), ai will have the value 0?

24. Modify the RecurTaskDemo program so that instead of finding and displaying the sum of the elements of 
an array of doubles, it finds and displays the largest value in the array.

VIVA VOCE QUESTIONS

1. What are Semaphores? How can they be implemented in Java?
 (Pg. 1012).

2. Name the important classes that are used for synchronization using concurrent API.
 (Semaphore, CountDownLatch, CyclicBarrier, Exchanger and Phaser Classes.)

3. What is the primary purpose of a Phaser?
 (Pg. 1023).

4. What is the Callable interface? What is its use?

5. What provision of parallel programming is available in Java for parallel programming?
 (Pg. 1042–1050)

OBJECTIVE QUESTIONS

1. Which of the following packages define the core features to concurrency?
 a. Java.io.concurrent b. Java.util.concurrent c. Java.lang.concurrent d. Java.net.concurrent

2. What methods of Semaphore are to be called to get and release the permit?
 a. acquire() and release()
 b. down() and up()
 c. wait() and signal()
 d. P() and V()

3. Which of the following classes of concurrent API can keep count of a number of events?
 a. CountDownLatch b. CyclicBarrier c. Exchanger d. Phaser

4. In a Java Application of Bank ATM, it is required that the machine can go to the reset state only after dispens-
ing both amount and transaction slip. Which of the following classes of Concurrent API will be particularly 
useful for this implementation?

 a. CountDownLatch b. CyclicBarrier c. Exchanger d. Phaser

5. Which of the following interfaces of concurrent API can be used to create threads that return a value to the 
invoking thread?

 a. Callable b. Executor c. Phaser d. None of these.

Answers to Objective Questions

 1. b. 2. a. 3. a. 4. b. 5. a. 
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