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CHAPTER 1

1.1 Computer Processing

KEY CONCEPT



1.1

FIGURE 1.1

KEY CONCEPT

Software Categories

KEY CONCEPT
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KEY CONCEPT

Digital Computers
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FIGURE 1.2

KEY CONCEPT
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FIGURE 1.3

FIGURE 1.4



1.1

FIGURE 1.5

Binary Numbers

KEY CONCEPT
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FIGURE 1.6




1.1

KEY CONCEPT

FIGURE 1.7
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SELF-REVIEW QUESTIONsse answers in Appendix N)
SR 1.1
SR 1.2
SR 1.3

SR 1.4
SR 15

SR 1.6

1.2 Hardware Components



FIGURE 1.8

Computer Architecture

FIGURE 1.9

1.2
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KEY CONCEPT

Input/Output Devices



1.2

Main Memory and Secondary Memory
KEY CONCEPT

VAR A AN

FIGURE 1.10
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Unit Symbol Number of Bytes

FIGURE 1.11

KEY CONCEPT
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1.2
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KEY CONCEPT

KEY CONCEPT



The Central Processing Unit

1.2
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FIGURE 1.13

KEY CONCEPT

FIGURE 1.14



SELF-REVIEW QUESTIONsge answers in Appendix N)
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SR 1.8

SR 1.9

SR 1.10

SR 1.11
SR 1.12

SR 1.13

1.2
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1.3 Networks

KEY CONCEPT

Network Connections

FIGURE 1.15



1.3

FIGURE 1.16

KEY CONCEPT
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Local-Area Networks and Wide-Area Networks

KEY CONCEPT

FIGURE 1.17



1.3

The Internet

KEY CONCEPT

KEY CONCEPT
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The World Wide Web

KEY CONCEPT



1.3

Uniform Resource Locators

KEY CONCEPT
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SELF-REVIEW QUESTIONs8e answers in Appendix N)
SR 1.14
SR 1.15

SR 1.16
SR 1.17

SR 1.18

SR 1.19

1.4 The Java Programming Language



1.4

KEY CONCEPT

A Java Program



CHAPTER 1

LISTING 1.1

I
/I Lincoln.java Author: Lewis/Loftus

1

/I Demonstrates the basic structure of a Java application.

1
public class
I

/I Prints a presidential quote.
Il

public static void

OUTPUT

KEY CONCEPT I

VideoNote



public

Comments

static

void

1.4



CHAPTER 1

/I This is a comment.

1

/I always use this title

/* This is another comment. */

¥
*

/*

/I This is a comment on a single line.

I
/I Some comments such as those above methods or classes
/I deserve to be blocked off to focus special attention

/I on a particular aspect of your code. Note that each of

/I these lines is technically a separate comment.

I

/*
This is one comment
that spans several lines.
*/



/I prints hello
/I change this later

Identifiers and Reserved Words

class public

public  static void

class public static

1.4

static void

class

void .

KEY CONCEPT



CHAPTER 1

FIGURE 1.18

|

—

An identifier is a letter followed by zero or more letters and digits.
A Java Letter includes the 26 English alphabetic characters in both
uppercase and lowercase, th¢ and _ (underscore) characters, as well
as alphabetic characters from other languages. A Java Digit includes
the digits 0 through 9.

Examples:

total
MAX_HEIGHT
numl
Keyboard
System



1.4

KEY CONCEPT

KEY CONCEPT

White Space

KEY CONCEPT
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LISTING 1.2

I * * * * * *
/I Lincoln2.java Author: Lewis/Loftus
1

/I Demonstrates a poorly formatted, though valid, program.
I

public class public static void

OUTPUT

KEY CONCEPT

LISTING 1.3

// Kkkk * * * * * *

/I Lincoln3.java Author: Lewis/Loftus

I

/I Demonstrates another valid program that is poorly formatted.
I

public class

public
static
void



LISTING 1.3

OUTPUT

SELF-REVIEW QUESTIONsse answers in Appendix N)
SR 1.20

SR 1.21
SR 1.22

I/ prints hello

SR 1.23

/I prints hello

SR 1.24

1.4
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SR 1.25

SR 1.26

1.5 Program Development

Programming Language Levels



1.5

KEY CONCEPT

KEY CONCEPT
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High-Level Language Assembly Language Machine Language

FIGURE 1.19

Editors, Compilers, and Interpreters



1.5

FIGURE 1.20

KEY CONCEPT



CHAPTER 1

FIGURE 1.21

Development Environments
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VideoNote

KEY CONCEPT

Syntax and Semantics
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KEY CONCEPT

Errors

KEY CONCEPT



1.5

KEY CONCEPT

VideoNote

—

SELF-REVIEW QUESTIONs8e answers in Appendix N)

SR 1.27

SR 1.28

SR 1.29
SR 1.30
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SR 1.31

SR 1.32

1.6 Object-Oriented Programming
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KEY CONCEPT

Problem Solving

KEY CONCEPT
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Object-Oriented Software Principles



1.6

KEY CONCEPT

FIGURE 1.22
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KEY CONCEPT



—

FIGURE 1.23

SELF-REVIEW QUESTIONsge answers in Appendix N)
SR 1.33
SR 1.34

SR 1.35

1.6
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Summary of Key Concepts






CHAPTER 1

Exercises






CHAPTER 1

Programming Projects

public class

public  static void
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CHAPTER 2

2.1 Character Strings

The print  and printin Methods



2.1

KEY CONCEPT

LISTING 2.1

1
/I Countdown.java Author: Lewis/Loftus

i

/I Demonstrates the difference between print and printin.
1 *
public class

I
/I Prints two lines of output representing a rocket countdown.

I

public static void

I/l appears on first output line

OUTPUT



CHAPTER 2

String Concatenation

/I The following statement will not compile



LISTING 2.2

1
/I Facts.java Author: Lewis/Loftus

i

/I Demonstrates the use of the string concatenation operator and the
/I automatic conversion of an integer to a string.

i * *

public class

Il
/I Prints various facts.
Il

public static void

/I Strings can be concatenated into one long string

/I A string can contain numeric digits

/I A numeric value can be concatenated to a string

OUTPUT

2.1



CHAPTER 2

LISTING 2.3

I
/I Addition.java Author: Lewis/Loftus

1

/I Demonstrates the difference between the addition and string
/I concatenation operators.

/Ixx Kkkk Kkkk * * * *

public class

I
/I Concatenates and adds two numbers and prints the results.
1/

public static void

OUTPUT



2.1

Escape Sequences

VideoNote

KEY CONCEPT

Escape Sequence Meaning

FIGURE 2.1



CHAPTER 2

LISTING 2.4

I
/I Roses.java Author: Lewis/Loftus

1

/I Demonstrates the use of escape sequences.
I *

public class

1/
/I Prints a poem (of sorts) on multiple lines.
Il
public static void

OUTPUT

SELF-REVIEW QUESTIONs8e answers in Appendix N)
SR 2.1
SR 2.2
SR 2.3
SR 24




2.2

SR 25

SR 2.6

SR 2.7
SR 2.8

2.2 Variables and Assignment

Variables

KEY CONCEPT

int



CHAPTER 2

Local Variable Declaration

Variable Declarator

int
double
char
final int

LISTING 2.5

I
/I PianoKeys.java Author: Lewis/Loftus

i

/I Demonstrates the declaration, initialization, and use of an

/I integer variable.

I
public class

1/
/I Prints the number of keys on a piano.
I
public static void




LISTING 2.5

int

OUTPUT

int

The Assignment Statement

2.2
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LISTING 2.6

I
/I Geometry.java Author: Lewis/Loftus

1

/I Demonstrates the use of an assignment statement to change the
/I value stored in a variable.

[[rrr * *

public class

I
/I Prints the number of sides of several geometric shapes.
I
public static void

int /I declaration with initialization

/I assignment statement

OUTPUT

KEY CONCEPT



2.2

-l e 'l e -

The basic assignment statement uses the assignment operator (=) to
store the result of the Expression into the specified Identifier, usually

a variable.
Examples:

total = 57;
count = count + 1;
value = (min / 2) * lastValue;

KEY CONCEPT

Constants

KEY CONCEPT
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final int

p—

SELF-REVIEW QUESTIONs8e answers in Appendix N)
SR 2.9
SR 2.10

int

final int

int

SR 2.11

SR 2.12

SR 2.13




2.3

2.3 Primitive Data Types

Integers and Floating Points

byte
short int long float double

KEY CONCEPT

16 bits ...32,768

64 bits ...9,223,372,036,854,775,808 9,223,372,036,854,775,807

double 64 bits Approximately ...1.7E+308 Approximately 1.7E+308
with 15 significant digits with 15 significant digits

FIGURE 2.2
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short
float
double
int
long
double
float
double

An integer literal is composed of a series of digits followed by

an optional suffix to indicate that it should be considered a integer.
Negation of a literal is considered a separate operation.
Examples:

5
2594

4920328L

int
byte
long
float
double



2.3

Characters

KEY CONCEPT
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char

char
char
char

Booleans

boolean
true false

true false

boolean true
boolean
boolean false

SELF-REVIEW QUESTIONs8e answers in Appendix N)
SR 2.14



2.4

SR 2.15
SR 2.16
SR 2.17

SR 2.18

SR 2.19
SR 2.20

2.4 Expressions

KEY CONCEPT

Arithmetic Operators

Operation Result




CHAPTER 2

VideoNote

Operator Precedence

KEY CONCEPT



FIGURE 2.3

2.4
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Precedence
Level

Operator Operation Associates

FIGURE 2.4

/I not valid
/I not valid



LISTING 2.7

I
/I TempConverter.java Author: Lewis/Loftus

1

/I Demonstrates the use of primitive data types and arithmetic
/I expressions.

i

public class

I
/I Computes the Fahrenheit equivalent of a specific Celsius
/I value using the formula F = (9/5)C + 32.

I

public static void

final int
final double

double
int I/l value to convert

OUTPUT

2.4
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Increment and Decrement Operators



Assignment Operators

2.4
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SELF-REVIEW QUESTIONs8e answers in Appendix N)
SR 2.21

SR 2.22

SR 2.23

SR 2.24
SR 2.25

SR 2.26




SR 2.27

SR 2.28

int
int

SR 2.29
SR 2.30

2.5 Data Conversion

byte

byte

short

byte

short
byte

short

byte

2.5
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From To

FIGURE 2.5

KEY CONCEPT

int long float long double

byte short char

FIGURE 2.6



boolean
boolean

Conversion Techniques

float

int

float

2.5
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int

float

SR 2.31

SR 2.32
int
int
byte
byte
short

SR 2.33

SELF-REVIEW QUESTIONsge answers in Appendix N)

long
byte
short
char
double

float

int



SR 2.34 float
int

int

SR 2.35

int
double

double
int

2.6 Interactive Programs

The Scanner Class

new
new

new

2.6

KEY CONCEPT



CHAPTER 2

Constructors: sets up the new scanner to scan values from the specified source.

Returns the next input token as a character string.

Returns all input remaining on the current line as a character string.

Returns the next input token as the indicated type. Throws
if the next token is inconsistent with the type.

Returns true if the scanner has another token in its input.

Sets the scanner's delimiting pattern.

Returns the pattern the scanner is currently using to match delimiters.

Attempts to find the next occurrence of the specified pattern, ignoring delimiters.

FIGURE 2.7




LISTING 2.8

1
/I Echo.java  Author: Lewis/Loftus

1

/I Demonstrates the use of the nextLine method of the Scanner class
/I to read a string from the user.

1l

public class

I
/I Reads a character string from the user and prints it.
I
public static void

2.6



CHAPTER 2

LISTING 2.8

new

OUTPUT

LISTING 2.9

1 * * *

/I GasMileage.java Author: Lewis/Loftus

i

/I Demonstrates the use of the Scanner class to read numeric data.
I * * * *

public class

I
/I Calculates fuel efficiency based on values entered by the
/I user.

Il
public static void




—

LISTING 2.9

int
double

new

OUTPUT

SELF-REVIEW QUESTIONs8e answers in Appendix N)

SR 2.36

2.6

VideoNote
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SR 2.37

new
int

2. Graphics

KEY CONCEPT

Coordinate Systems



FIGURE 2.8

FIGURE 2.9

2.7

KEY CONCEPT
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Representing Color

KEY CONCEPT

Color Object RGB Value

FIGURE 2.10



2.8

KEY CONCEPT

—

SELF-REVIEW QUESTIONS e answers in Appendix N)
SR 2.38
SR 2.39

SR 2.40

SR 2.41

2.8 Applets

KEY CONCEPT
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LISTING 2.10

I
/I Einstein.java Author: Lewis/Loftus
1

/I Demonstrates a basic applet.

I

import
import

public class extends

It

/I Draws a quotation by Albert Einstein among some shapes.
I

public void

/I square

/I rectangle
/I circle
/l'line



LISTING 2.10
DISPLAY

public

2.8



CHAPTER 2

Executing Applets Using the Web

Web browser

Java
interpreter

Local computer -

FIGURE 2.11



2.9

SELF-REVIEW QUESTIONs8e answers in Appendix N)
SR 2.42
SR 2.43
SR 2.44

2.9 Drawing Shapes

The Graphics Class
KEY CONCEPT

KEY CONCEPT
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Paints a line from point (x1, y1) to point (x2, y2).

Paints a rectangle with upper left corner (x, y) and dimensions width and
height.

Paints an oval bounded by the rectangle with an upper left corner of (x, y) and
dimensions width and height.

void

Paints the character string str at point (x, y), extending to the right.

Paints an arc along the oval bounded by the rectangle defined by x, y, width,
and height. The arc starts at startAngle and extends for a distance defined by
arcAngle.

Same as their draw counterparts, but filled with the current foreground color.

Returns this graphics context's foreground color.

Sets this graphics context's foreground color to the specified color.

KEY CONCEPT

FIGURE 2.12
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LISTING 2.11

1l

/I Snowman.java Author: Lewis/Loftus

1

/I Demonstrates basic drawing methods and the use of color.

1l

import
import

public class

I

extends

/I Draws a snowman.

I

public void

final int
final int

/l ground

/I sun

/l head
/I upper torso
I/l lower torso

I left eye
/I right eye
Il smile
/I left arm
I right arm

/I brim of hat
/I top of hat



—

LISTING 2.11

DISPLAY

SELF-REVIEW QUESTIONs8e answers in Appendix N)
SR 2.45
SR 2.46

SR 2.47

2.9



CHAPTER 2

SR 2.48




Summary of Key Concepts
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Exercises



int
double

double
double
double
int
int
int double
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Programming Projects



VideoNote
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SOFTWARE FAILURE

NASA Mars Climate Orbiter and Polar Lander

What Happened?

What Caused It?



Lessons Learned
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3.1 Creating Objects

new

int



new

new

3.1

null

new

new

KEY CONCEPT

new

VideoNote
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new

new

Aliases



3.1

KEY CONCEPT
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f—

SELF-REVIEW QUESTIONs8e answers in Appendix N)
SR 3.1 null

SR 3.2 new

SR 3.3

SR 3.4

SR 3.5

3.2 The String Class



3.2

Constructor: creates a new string object with the same characters asstr .

Returns the character at the specified index .

Returns an integer indicating if this string is lexically before (a negative return
value), equal to (a zero return value), or lexically after (a positive return value),
the string str .

Returns a new string consisting of this string concatenated with str .

Returns true if this string contains the same characters as str  (including
case) and false otherwise.

Returns true if this string contains the same characters as str (without
regard to case) and false otherwise.

Returns the number of characters in this string.

Returns a new string that is identical with this string except that every
occurrence ofoldChar is replaced by newChar .

Returns a new string that is a subset of this string starting at index offset
and extending throughendindex-1

Returns a new string identical to this string except all uppercase letters are
converted to their lowercase equivalent.

Returns a new string identical to this string except all lowercase letters are
converted to their uppercase equivalent.

FIGURE 3.1
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LISTING 3.1

I
/I StringMutation.java Author: Lewis/Loftus

1

/I Demonstrates the use of the String class and its methods.

I *
public class
1/

// Prints a string and various mutations of it.
Il

public static void

/l Print each mutated string

OUTPUT



3.2

KEY CONCEPT

f—

SELF-REVIEW QUESTIONs8e answers in Appendix N)
SR 3.6

SR 3.7
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SR 3.8

SR 3.9

3.3 Packages

KEY CONCEPT

KEY CONCEPT



Package Provides support to

FIGURE 3.2

3.3
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FIGURE 3.3

The import Declaration

import

import



3.3

import
import
import
import
import
import
import
import
KEY CONCEPT
import
import

—

SELF-REVIEW QUESTIONs8e answers in Appendix N)
SR 3.10
SR 3.11
SR 3.12

SR 3.13
SR 3.14 import
SR 3.15

—
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3.4 The RandomClass

KEY CONCEPT

int

FIGURE 3.4



float
int
LISTING 3.2
1 * *
/I RandomNumbers.java Author: Lewis/Loftus

i

/I Demonstrates the creation of pseudo-random numbers using the
/I Random class.

/i

import
public class
1

/I Generates random numbers in various ranges.
I

public static void

new
int
float

3.4
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LISTING 3.2

// 0.0 to 5.999999
int

OUTPUT

SELF-REVIEW QUESTIONsse answers in Appendix N)
SR 3.16

SR 3.17

SR 3.18




3.5

SR 3.19

3.5 The Math Class

KEY CONCEPT

double

VideoNote
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Returns the absolute value of num.

Returns the arc cosine, arc sine, or arc tangent of num.

Returns the angle cosine, sine, or tangent of angle, which is measured in
radians.

Returns the ceiling of num, which is the smallest whole number greater than or
equal to num.

Returns the value e raised to the specified power.

Returns the floor of num, which is the largest whole number less than or equal
to num.

Returns the value num raised to the specified power.

Returns a random number between 0.0 (inclusive) and 1.0 (exclusive).

Returns the square root of num, which must be positive.

FIGURE 3.5




LISTING 3.3

1
/I Quadratic.java Author: Lewis/Loftus

i

/I Demonstrates the use of the Math class to perform a calculation
/I based on user input.

i * *

import

public class

I
/I Determines the roots of a quadratic equation.
I

public static void

int Il ax"2 + bx + ¢
double

new

/I Use the quadratic formula to compute the roots.
/I Assumes a positive discriminant.

3.5



CHAPTER 3

—

SELF-REVIEW QUESTIONs8e answers in Appendix N)
SR 3.20
SR 3.21

SR 3.22
SR 3.23 double

SR 3.24

—

3.6 Formatting Output

The NumberFormat Class

new



FIGURE 3.6

LISTING 3.4

I
/I Purchase.java Author: Lewis/Loftus
1

/I Demonstrates the use of the NumberFormat class to format output.

1

import
import

public class

I
/I Calculates the final price of a purchased item using values
/I entered by the user.

I

public static void

3.6
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final double Il 6% sales tax

int
double

new

/l Print output with appropriate formatting

The DecimalFormat Class

new



The printf

FIGURE 3.7

Method

3.6
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LISTING 3.5

I
/I CircleStats.java Author: Lewis/Loftus

1

/I Demonstrates the formatting of decimal values using the
/I DecimalFormat class.

[[rrr * *

import
import

public class

I
/I Calculates the area and circumference of a circle given its
/I radius.

Il

public static void

int
double

new

// Round the output to three decimal places
new

OUTPUT
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KEY CONCEPT

_SELF-REVIEW QUESTIONs®e answers in Appendix N)
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SR 3.26 double

SR 3.27

SR 3.28 double
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3.7 Enumerated Types

enum

KEY CONCEPT

enum



LISTING 3.6

I
/I lceCream.java Author: Lewis/Loftus

i

/I Demonstrates the use of enumerated types.

1
public class

enum

I

/I Creates and uses variables of the Flavor type.

I

public static void

3.7
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LISTING 3.6

OUTPUT

f—

SELF-REVIEW QUESTIONsge answers in Appendix N)
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SR 3.30

enum

SR 3.31




3.8 Wrapper Classes

3.8

int double char boolean

int

new

void

Primitive Type Wrapper Class

FIGURE 3.8

KEY CONCEPT
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long

FIGURE 3.9

int

int

int

int
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Autoboxing

int

int
/I automatically creates an Integer object

new
int
/I automatically extracts the int value

KEY CONCEPT

SELF-REVIEW QUESTIONs8e answers in Appendix N)
SR 3.32

SR 3.33
byte, int, double, char boolean

SR 3.34 int

SR 3.35 int

3.9 Components and Containers
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KEY CONCEPT

Frames and Panels

KEY CONCEPT
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LISTING 3.7

1l

/I Authority.java Author: Lewis/Loftus
1

/I Demonstrates the use of frames, panels, and labels.

/1 *

import
import

public class
1

/I Displays some words of wisdom.
I

public static void

new

new

new

new
new

true

DISPLAY
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SR 3.38

SR 3.39

SR 3.40

3.10 Nested Panels

KEY CONCEPT



LISTING 3.8

1l

/I NestedPanels.java Author: Lewis/Loftus
1

/I Demonstrates a basic component hierarchy.

s . . . . . .

import
import

public class

I

/I Presents two colored panels nested within a third.

I

public static void

new
/I Set up first subpanel
new
new
new
/I Set up second subpanel
new
new
new

/I Set up primary panel
new

3.10
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LISTING 3.8

true

DISPLAY

VideoNote

SELF-REVIEW QUESTIONsse answers in Appendix N)
SR 341
SR 3.42



3.11

LSR 3.43

KEY CONCEPT
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LISTING 3.9

I
/I LabelDemo.java Author: Lewis/Loftus

1

/I Demonstrates the use of image icons in labels.

/1

import
import

public class

I

/I Creates and displays the primary application frame.
1/
public static void

new
new
new
new
new
new

new

true
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LISTING 3.9

DISPLAY

--REVIEW QUESTIONsse answers in Appendix N)
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45

new
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Summary of Key Concepts

new

Exercises
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import



Programming Projects

VideoNote
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4.1 Classes and Objects Revisited




Class Attributes

4.1

Operations

FIGURE 4.1

SELF-REVIEW QUESTIONsge answers in Appendix N)
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SR 4.2
SR 4.3

SR 4.4




CHAPTER 4

4.2 Anatomy of a Class

I
/I RollingDice.java Author: Lewis/Loftus
I

/I Demonstrates the creation and use of a user-defined class.
1l

public class

I

/I Creates two Die objects and rolls them several times.
I/

public static void

int

new
new



4.2

LISTING 4.1

OUTPUT

KEY CONCEPT












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































