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IF'eature Walkthrough

Variables

A vartable is a name for a location in memory used 1o hold a data
value. A variable declaranion instructs the compiler to reserve a por-
tion of main memory space large enough to hold a particalar type of
value and indicates the name by which we refer to that location.

Consider the program Pianokeys, shown in Listing 2.5. The first
line of the main method is the declaration of a variable named keys that holds an
integer (int) value. The declaration also gives keys an initial value of 88. If an
initial value is not specified for a variable, the value is undefined. Most Java com.
pilers give erroes or warnings f you attempt 1 use a variable before you've explic:
atly given it a value,

KEY CONCEPT
- Aariadie s 4 name for a memory
. focation uved 1o hold 2 value of 2
i ‘particular data type.
{

Listings. All programming examples are
presented in clearly labeled listings, fol- sas
lowed by the program output, a sample
run, or screen shot display as appropriate.
The code is colored to visually distinguish
comments and reserved words.

{

W\"

CHAPTER 10 Excophions

static public

ExceptionScope demo = new ExceptionScope();

System.out.printin(~Program beginning.”);
demo.levell();
System.out.printin{~Program ending.");

Key Concepts. Throughout the text, the
Key Concept boxes highlight fundamental
ideas and important guidelines. These con-
cepts are summarized at the end of each
chapter.

void main (String(] args)




Syntax Diagrams. At appropriate points
in the text, syntactic elements of the Java
language are discussed in special high-
lighted sections with diagrams that clearly
identify the valid forms for a statement or
construct. Syntax diagrams for the entire
Java language are presented in Appendix L.

Try Stalement

Tinalty )— Block

A try statement contains a block of code followed by one or more
cateh clauses. If an exceprion occurs in the try block, the code of the
corresponding cateh clause is executed. The £inally clause, if pres-
ent, is executed no matter how the tey block is exited.

Example:

try
¢

¥

558 CHAPTER 10 Excophons

which actions are appropriate and which aren’t, they also prevem erroneous

situations from occuring.
Lers look at an exanpie that uses toal tips, maemonics, and disabled compao
nents. The program in Listing 10.8 presents the image of a light

KEY CONCEPT buth and provides a button to turn the light bulb on and a but

Components should be disabled ton 1o turn the light bulb off.
when thee usa s mapprpiriate. There are actually two images of the light bulh: one show
g it turned on and one showmg it turned off. These images
are brought m as Imagetcon objects. The seticon methad of
the label thar displays the unage is used to set the appropriate image, depending
on the current status. This processing 1s controlled in the LightBulbpanel class
shown n Lisung 109

Video Note The quhl‘Bule()nLrols class shown m Listing 10.10 is a panel that contains

Exploning CUl design  the om and off buttans, Both of these buttons have tool tips assigned to them, and

details both use mnemonics, Also, when one of the buttons is enabled, the other is
disabled, and vice versa, When the bght bulb s on, there 1s no reason for the on
button 1o be enabled. Likewsse, when the Tight bulb i off, there 1s no reason for
the 0££ burton to be enabled

System.out.println (Integer.parseInt(numString));
zucn (NumberFPormatException exception)
: System.out.println (“Caught an exception.*);
:ualh

System.out.printin (“"Done.");

MW

A i B

Graphics Track. All processing that
involves graphics and graphical user inter-
faces is discussed in one or two sections at
the end of each chapter that we collectively
refer to as the Graphics Track. This mate-
rial can be skipped without loss of conti-
nuity, or focused on specifically as desired.
The material in any Graphics Track section
relates to the main topics of the chapter in
which it is found. Graphics Track sections
are indicated by a brown border on the
edge of the page.

5 I



Summary of Key Concepts. The
Key Concepts presented through-
out a chapter are summarized at
the end of the chapter.

SELF-REVIEW QUESTIONS (v onu y es N
SR 349 What is a class method (also ullu] a static method)?
Sk 320 What is the value of each of the following expressions?

Math.abs(10) + Math.abs(-10)
Math.pow(2, 4)
Math.pow(4, 2)
Math.pow(3, 5)
Math.pow(5, 3)
Math.sqrt(16)

=aoanos

SKO321 Write a statement that prints the sine of an angle measunng 1.23 radians.

SR 3.22 Write a declararion for a doutie variable called result and initialize
1t to S5 rased to the power 2.5,

3. 6 Formaﬂlng ompm

The NumberFormat class and the DecimalFormat class arc used to format infor-
mation so that it looks appropriate when printed or displayed. They are both part
of the Java standard class library and are defined in the java.text package.

Exercises. These intermediate problems
require computations, the analysis or writ-
ing of code fragments, and a thorough
grasp of the chapter content. While the
exercises may deal with code, they gener-
ally do not require any online activity.

Summary ol I\r} Coneepis

= Conditionals and loops allow us to control the flow of execution through
a method.

An 1§ statement allows a program to choose whether to execute a particu-

lar statement.

A loop aliows a pwammtxnmammulnpkum
l.ognlopemmlreuftenmcdm P i
Proper ind for human readability; it shows the rela-

tionship between one w:n'mmr and another.

An if-else statement allows a program to do one thing if a condition is
true and another thing if the condition is false.

in a nested it statement, an vive clause is matched to the closest

it

= The relative order of characters in Java is defined by the Unicode character
set.

The compareTo method can be used ro determine the relative order of

strings.

A break statement is usually used ar the end of each case alternative of a
switch statement.

W\d

W"‘w

Exercises

Suppose current is a reference to a Node object and that it
currently refers 1o a specific node in a linked list. Show, in
pseudocode, the steps thar would delete the node following
current from the list.
current is referring 1o the fiest and last nodes in the list.
Madify your answer 1o Exercise 12.1 assuming that the fist
was set up as a doubly linked list, with both next and prev
references.

EX 12,1

EX 12.2

EX 123

Suppose current and newNode are references to Node ohjects.
Assume current currently refers to a specific node in a linked

Self-Review Questions and Answers.
These short-answer questions review the
fundamental ideas and terms established in
the preceding section. They are designed to
allow students to assess their own basic
grasp of the material. The answers to these
questions can be found at the end of the
book in Appendix N.

Carefully consider the cases in which




Addison-Wesley's MyCodeMate.
Working online, students can view, com-
pile, run, and edit select programming
problems and all code listings from the \
textbook. Look for this MyCodeMate icon
to see which Programming Projects are
available with your included online sub-
scription to MyCodeMate.

Video Note
Examples using check

Programming Projects

PP 3.1 Write an application that prompts for and reads the user’s first
and last name (separately), Then print a string composed of the

fiest letter of the user's fiest name, followed by the first five char-

acters of the user’s last name, followed by 2 random number in

the range 10 to 99. Assame that the last name is ar least five let-

ters long. Similar algorithms are sometimes used to generate
for new

PP 32 Write an apphcation that prints the sum of cubes. Prompt for
and read two integer values and print the sum of each value
raised to the third power.

PP 33  Wnie an application that creates and prints a random
number of the form xxx-xxx-xxxx, Include the dashes in the
output. Do nor let the first theee digits contain an 8 or 9 (but
don’t be mare restrictive than that), and make sure that the sec-
ond set of three digits is not greater than 742. Hint: Think
through the casiest way to construct the phone number. Each
digit does not have ro be determined separately.

The term “radho burtons™ comes from the way the burtons worked on an old

tashioned car radio. At any pont, one button was pushed to speaty the current
choice of staton; when another was pushed, the carrent one automatically
popped out.

The Quotedptions program, shown in Listing $.24, displays a label and 2
group of radio buttons. The radio butrons determine which quote is displayed in
the label. Because only one of the quotes can be displayed at a time, the use of

radio buttans s appropriate. For example, if the Comedy radio button 1s selected,
the comedy quote is displayed in the label. If the philosophy button s then
pressed. the Comedy radio button is automarically roggled off and the comedy

haxes and radio buttons. quote is replaced by a philosophical one.

R e

L) myCodeiiote

7} myCodeMate

Programming Projects. These problems
require the design and implementation of
Java programs. They vary widely in level
of difficulty.

Programming Projects

PP 8.1 Design and implement a class called MonetaryCoin thatis
denved from the Coin class presented in Chapter 5. Store a value
n the monetary coin that represents its value and add a method
that returns irs value. Create a main driver class to instantiate
and compute the sum of several MonetaryCoin objects.
Demonstrate that a monetary coin inherits its parent’s ability

to be flipped.
PPR2  Design nndmplem:m aser ulchna :h-td:ﬁmdwmp{oyus
of a hospital: doctor, nurse, i

surgeon,

ur. janitor, and so on. Include methods in each class that are
named according to the services provided by that person and

that print an appropriate message. Create a main driver class

1o instanfiate and exercise several of the classes.

PPR3 D:uylmdunplemuamo&chmlhﬂdtﬁuvmzypa
of reading 1: books,

textbooks, and 5o on. Include dara values that describe varhnl
attributes of the material, such as the number of pages and the
names of the primary characters. Include methods that are
named appropriately for each class and that print an appropriate

Create a main deiver class to instantiate and exercise
several of the classes,

WM

Video Notes. Presented by the author,
Video Notes explain topics visually
through informal videos in an easy-to-
follow format, giving students the extra
help they need to grasp important con-
cepts. Look for this Video Note icon to see
which in-chapter topics and end-of-chapter
Programming Projects are available as
Video Notes.
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NASA Mars Climate Orbiter and Polar Lander

What Happened?

As part of a series of missions exploring
Mars, NASA faunched the Mars Climate
Orbiter in December, 1998, and the Mars
Polar Lander in January, 1999, The two
spaceceaft mission was designed o ohserve
the atmospheric conditions on Mars through
each of its seasons, The orbiter and the lander
would have collected daga abour emperatore,
dust, water vapor, ¢loads, and the amount of

* carbon dioxade (CO,) added and removed
from the Martian pole regions.

After 1wy nine-month journey, the orbier
arrived at Mars in September, 1999, and fired
its main engines to establish an orbie. The
arbiter passed behind the planet (from Earth’s
peespective) five minutes later as planned, but
NASA could nor reestablish contact with 1 after expecting st 1o emerge. Review

* Artist's conception
of the Mars Climate

Orbater
of the data showed thar the altitude of the orbiter when it was entering orbit was

only 57 kilometers, whereas the planned altitude was 140 kilometers. The mint
mum survivable altitude was betweeu 85 and 100 kdomerers. NASA concluded
that the orbiter was destroyed by atmospheric friction.
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Software Failures. These between-chapter
vignettes discuss real-world flaws in soft-

ware design, encouraging students to adopt
sound design practices from the beginning.
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