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Explain what computer programs are and what computer programming is about.

Write and compile simple computer programs.

Describe basic computer language data types.

Interact with computer programs using your terminal screen and keyboard.

Evaluate expressions used in computer programs.

Design the sequential execution, and flow of decision making, in a program.

Write programs that use loops to perform repetitive tasks.

Design and write procedural programs that use methods.

Use basic debugging techniques to solve programming problems and increase
program quality.

Use arrays and classes for managing program data.

Write programs that use files to store and retrieve data.
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This course introduces you to the fundamental concepts, semantic elements, and vocabulary of computer
programming.

The material you learn here is illustrated using Java language examples; most of these same examples can
easily be converted to the C, C++, or C# languages.  Upon completion of this course, you will be prepared
for training, or introductory self-study, in these languages and others.

Initially, the programs you write will simply be typed in from the many examples presented in this student
workbook.  However, you will also be asked to code some programs "from scratch."  These programs will
start out small and simple as you are carefully guided through the concepts and facilities that will allow you
to make your programs more interesting and complex.
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Audience:  People with no computer programming background who want to
learn the basics.  This is a "first course" in computer programming.

Prerequisites:  Although no programming experience is required, it is assumed
that you have used a computer before, whether for word processing,
spreadsheets, or even playing games.  You should know what a file is — how to
create one, how to put data in it, where the file is stored, and how to find it at a
later time.  Basic arithmetic skills and the ability to think logically are necessary
for programming.  Reasonable typing skills are critical.

Classroom Environment:

One workstation per student.  However, you are encouraged to team up,
share ideas, and work on some of the later exercises in small groups.

Course OverviewEVALUATION COPY
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Using the Workbook

Chapter 2 Servlet Basics
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Add an init() method to your Today servlet that initializes a bornOn date, then print the bornOn date

along with the current date:

Today.java

...

public class Today extends GenericServlet {

private Date bornOn;

public void service(ServletRequest request,

ServletResponse response) throws ServletException, IOException

{

...

// Write the document

out.println("This servlet was born on " + bornOn.toString());

out.println("It is now " + today.toString());

}

public void init() {

bornOn = new Date();

}

}

Hands On:

The init() method is

called when the servlet is

loaded into the container.

This workbook design is based on a page-pair, consisting of a Topic page and a Support page.  When you
lay the workbook open flat, the Topic page is on the left and the Support page is on the right.  The Topic
page contains the points to be discussed in class.  The Support page has code examples, diagrams, screen
shots and additional information.  Hands On sections provide opportunities for practical application of key
concepts.  Try It and Investigate sections help direct individual discovery.

In addition, there is an index for quick look-up.  Printed lab solutions are in the back of the book as well as
on-line if you need a little help.

Java Servlets
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� The servlet container controls the life cycle of the servlet.

� When the first request is received, the container loads the  servlet class

and calls the init() method.

� For every request, the container uses a separate thread to call

the service() method.

� When the servlet is unloaded, the container calls the destroy()

method.

� As with Java’s finalize() method, don’t count on this being

called.

� Override one of the init() methods for one-time initializations, instead of

using a constructor.

� The simplest form takes no parameters.

public void init() {...}

� If you need to know container-specific configuration information, use

the other version.

public void init(ServletConfig config) {...

� Whenever you use the ServletConfig approach, always call the

superclass method, which performs additional initializations.

super.init(config);

The Servlet Life Cycle

The Topic page provides
the main topics for

classroom discussion.

The Support page has
additional information,

examples and suggestions.

Code examples are in a
fixed font and shaded. The
on-line file name is listed
above the shaded area.

Screen shots show
examples of what you
should see in class.

Topics are organized into
first ( ), second ( ) and

third ( ) level points.

Pages are numbered
sequentially throughout

the book, making lookup
easy.

Callout boxes point out
important parts of the

example code.
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Chapter 2 - Basic Concepts and Definitions

Objectives

Define computer programming.

Describe the purpose of a computer program.

Describe the steps involved in writing a computer
program.

List some of the files created during the
programming process and where they are stored.

Differentiate between system programs and
application programs.

Diagram the flow of information through a
computer program.

List several popular programming languages.

Differentiate between a programming language
and a development environment.
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A computer program is a set of detailed instructions that tell a computer to
perform some specific task.

How would you tell someone how to do something as simple as picking up a
glass that is sitting on a table in front of them?

1. Extend your arm to bring the forearm parallel to the table.

2. Open the fingers of the hand.

3. Move the arm and hand such that the fingers of the hand gently encircle
the glass.

4. Close the fingers firmly, but gently, around the glass.

5. Raise the arm so that the glass rises off the table.

And so on . . .

How do you tell a computer to add two numbers?

1. Retrieve the first number from its memory location.

2. Retrieve the second number from its memory location.

3. Add the two numbers.

4. Store the result of the computation in some other memory location.

And so on . . .

Did you notice the detail?  The logic?  The careful sequencing?

What is a Program?EVALUATION COPY
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Computer programming is the art of communicating algorithms to computers.  An algorithm is a
computational procedure whose steps are completely specified and elementary.1

A program has the instructions that tell the computer what we need done.  Each time a computer needs to
perform a specific task, it has to follow the same instructions — the computer program — over and over
again.

Also, computers must be given their instructions at a very low level of detail.  You can’t just tell the
computer to perform some task.  Instead, you have to give very detailed, specific instructions on how to
perform every step of the task.

1Al Kelley & Ira Pohl, A Book on C.
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The best way to learn about programming is by writing programs.

The classic program to write, no matter what language you're using, is a program
that prints the words "Hello, world!" on your screen:

//  A simple Hello, world program
//  Note: The file name must be the same as the
//  class name, with a .java extension.

package examples;

public class Hello {
    public static void main(String[] args) {
        System.out.println("Hello, world");
    }
}

"Hello, world!"EVALUATION COPY
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Hands On:

The instructor will lead you through the steps required for the particular programming environment used in
the classroom to write, compile, and execute this program.  You'll finish writing, compiling, and running this
program before continuing on to the next page.

For each language there are certain rules you, the programmer, must follow.

For Java programs, you must write your program statements (called "source code") in a file whose
name ends in .java.

Name your source code file for this example Hello.java.

Java programs are case sensitive:  it makes a difference whether you use uppercase (capital) letters
or lowercase letters.  Make sure your keyboard's <Caps Lock> key isn't on, and enter the
statements exactly as they're shown on the facing page.

As you create your program, notice that each statement ends with a semicolon, ; , which marks the
end of (terminates) the statement.

Java is an object-oriented language.  In such a language, all of your program code will  be placed in
a class.  The Java programs shown in the examples all use a class, but an explanation of classes will
not be presented until later.
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The programmer performs several steps when writing a computer program.

1. Write the source code for your program.

2. Compile the source code with an appropriate compiler.

3. Execute the compiled, executable program to test it.

4. Debug the program — find the errors and fix them.

5. Repeat the process as needed.

The Programming ProcessEVALUATION COPY
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Source code: the statements of the programming language (the instructions) that you have written to perform
your specific application task.  You put your source code in a file using any text editor or word processor
(make sure you save the file in a text-only mode!).

Executable code: the instructions that have been translated from your source code statements down to the
most elementary level — machine instructions — that the computer executes directly.

Source code is much closer to human language than executable code is.  Programming languages are
designed with this in mind.  Some languages are terse and somewhat hard to read and are intended for
expert programmers.  Others are verbose and more like human languages, with nouns and verbs, and are
intended to help nonexpert programmers get started.  But when a program is compiled, the compiler
translates the program statements into the same numeric machine instructions, no matter which language was
used for the source code.

The process of writing, compiling, running, changing, compiling, running, changing, compiling, running, etc.
will quickly become very natural as you write more programs.
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Many different files will be created, used, and (sometimes) removed during the
compilation process.

For languages like Java:

You will write your program instructions (called statements) in a source
code file.

The compiler will put the translated instructions (called byte code) into
what is called a class file.

Your own class file is combined with other class files written by other
programmers in your company or with class files that were installed as
part of the Java system.

To run a Java program, you must use the Java Virtual Machine (VM).
The VM reads the byte code produced by the compiler, combines it with
byte code from other classes and executes the program that they contain.

Program Files and Program ExecutionEVALUATION COPY
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You have control over the location of the source code and the executable code files.  You tell the compiler
where your source code is and you also tell it where you want it to put the executable file.

Typically these files will be kept in your current working directory or your current folder.

In Java, while the source code file contains the text of the program you have written, the executable code
file contains something called byte code and the file name will have .class on the end.  The Java Virtual
Machine executes the byte code to run your program.

All other files are located in directories that are known to the compiler.  You generally don’t have to worry
about these files; we just want to introduce you to a few terms that you'll encounter again if you continue to
learn about programming languages.
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System programs are used by the computer for its own operations.

Operating system programs.

Language compiler programs.

Utility programs:  editors, sort utilities, text search tools, file display
programs, etc.

Application programs perform some user-oriented data processing task.

Payroll programs.

Customer tracking programs.

Inventory programs.

Accounting programs:  accounts receivable programs, accounts payable
programs, etc.

Game programs.

System Programs vs. Application ProgramsEVALUATION COPY
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System programs are written by the computer manufacturer, or some third-party company, to make the
computer useful to users.  Operating system programs allow us to use the computer without having to speak
the binary language that is the computer’s "native tongue," or know the mundane details of its hardware
configuration.  Language compiler programs take the computer programs we write and translate them into
the language that the computer understands.

Utility programs can be thought of as a subset of system programs.  Over the years, programmers have
written programs for many common tasks that are performed so frequently — sorting, searching, editing
text, and such — that many computer manufacturers include these system utility programs with their
computers.

Application programs are the programs we write on the user side.  We want to use the  computer to help
our company do its business better and faster.  So, we write computer programs to track, process, and
format the data in ways that are useful to the business goals.  Whether it is to process employee data,
customer data, corporate data, whatever, these programs typically perform an application — or process —
that is useful to our company and are written by the programmers employed by the company.
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Regardless of the type of application, a computer program almost always
performs three basic functions:

1. Input some data.

From a file.

From the keyboard.

2. Process the data.

Formatting.

Calculating.

Searching.

Sorting.

3. Output the processed data.

To a file.

To the screen.

To a printer.

Input - Process - OutputEVALUATION COPY
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Input involves gathering data from where it is stored and bringing it into your application program so that it
can be manipulated.  The payroll program will input the employee data from the employee file on the disk.
Other data about the employee may be input from the keyboard where the user is running the program.  The
payroll program may "pass" data as an input to other parts of the payroll program during the payroll
program’s normal operation.

Process involves manipulating the data in a variety of different ways.  The payroll program will process the
hours worked and the pay rate for an employee to determine his or her gross pay.  The gross pay will be
further processed, along with tax rates, to determine his or her net pay.

Output involves taking the results of the process — and, perhaps, even some of the original input data —
and giving it back to the user.  The payroll program will output some of its data back to the employee file;
other data may be output to the user’s screen; while still other data will be output in the form of paychecks
on a printer.
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Programming languages are to a computer as English, French, Dutch, and
German are to a human — they're used to communicate.

The communication we send to the computer is simply a series of
instructions on how to perform a specific task.

Different languages can be used to instruct the computer to do the same task.

Assembly language (or just Assembler):  One step away from the numeric
machine language the computer uses for its most basic operation;
suitable for system-level programs.

Fortran (FORmula TRANslation):  Developed by scientists to help write
scientific, or "number crunching," programs.

COBOL (COmmon Business-Oriented Language):  Originally developed
by the U.S. Navy to write business programs.

PL/1 (Programming Language/1):  Developed by IBM as a "best of both
worlds" language; supports features of both Fortran and COBOL, as well
as others.

C (based on an old language named B):  Developed at Bell Laboratories;
used originally to write system-level software, but later used for all kinds
of programs.

C++ (beyond C):  Also developed at Bell Labs as a "better C" with
extensions to support object-oriented features.

Java (as in coffee, which programmers drink a lot of . . .):  Developed by
Sun Microsystems for distributed programming of all kinds; based on C
and others.

Programming LanguagesEVALUATION COPY
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In addition to the languages on the facing page, there are many, many more.  BASIC, Smalltalk, RPG, Algol,
Ada, Pascal, Modula, LISP, Python, Tcl, SQL, Awk, KornShell, Perl ,C#, Visual Basic, Ruby, Groovy,
Scala, Objective-C, PHP, JavaScript and many others were developed with particular types of system and
application programming in mind.

In this immense programming language landscape, only a handful have persisted in widespread use over the
years.  Among these, C and most of its derivatives have proven themselves to be robust, well-rounded, and
feature-full languages that are suited for many different types of programming tasks — both system
programs and application programs.  The C programming language has influenced many other languages,
partly because it's available on a wider variety of computer systems than perhaps any other language, and
partly because many of the engineers who design new languages first learned programming in C.  C++,
Java, Perl, C#, and many other languages copied their basic syntax features from C.
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Debugging is simply the process of finding and fixing errors that you have
unknowingly placed in your program; there are two types:

Compiler errors are generated during the compilation of your program.

These are mistakes that you've made in using the syntax and grammar of
the language; the compiler can't understand your instructions.

if ( year > )

If year is greater than what?

You can't compile your program if there's a compiler error; if your
program isn't compiled, you can't run it.

Runtime errors are generated when you execute (run) your program.

These are mistakes that you've made in the design and logic of your
program; the compiler and the computer understand your instructions, but
you've told it to do something unintended.

Y2k.java
int year = 14;

if (year < 2000)
System.out.print("You'll be ");

else
System.out.print("You were ");

System.out.print(2000 - year + age);
System.out.println(" years old in the year 2000.");

year should have been set to 2014, not just 14!

Compiler Errors vs. Runtime ErrorsEVALUATION COPY
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Compiler errors generally indicate that you have a wrong instruction, or that an instruction was typed
incorrectly, in your program.  These are generally easier to fix because you simply have to type in the
correct syntax for the instruction in your program and try compiling your program again.  Most compilers
will even tell you which line contains the error and what sort of error it is.

Runtime errors are generally harder to fix, because they're harder to find.  They indicate a logic error in your
program.  The program compiles correctly, but it does the wrong thing or ends incorrectly without
producing the desired results.  The program might even work correctly with some data, but incorrectly with
other data.

Try It:  Compile and run the Y2k program in your chapter directory.  Does the output look correct?
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On some systems you use separate utilities to perform each of the separate steps
in the programming process:

An editing program (such as notepad or the UNIX vi editor).

A compiler program (such as the javac command).

A virtual machine (such as the java command).

A debugging program (such as jdb).

Some software vendors provide for all of the steps of the programming process
in a single, combined utility program, called an Integrated Development
Environment (IDE).

Eclipse

NetBeans

IntelliJ IDEA

All compiler vendors adhere to published language standards defining common
syntax and semantics.

The products listed above all adhere to standards defined by Oracle.

You only have to learn the language once and then you can use any
development environment.

Don't confuse learning the programming language with learning the development
environment.
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It is very important to notice the difference between a particular computer programming language and a
particular development environment.  Eclipse and NetBeans provide a user-friendly environment for writing
computer programs.  The language that you use to write your programs is the same for each.EVALUATION COPY
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1. What is computer programming?

2. What is an algorithm?

3. What is the purpose of a computer program?

4. Explain the difference between a system program and an application program.

5. List the three steps that most computer programs perform to accomplish their
task.

6. What are some popular programming languages?

7. List the steps involved in writing a computer program.

8. Name some of the files created during the programming process and where they
are stored.

9. What's the difference between a compiler error and a runtime error?

10. Explain the difference between a programming language and a development
environment.
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Change the "Hello, world!" program to print "Hello, " followed by your first name.  Compile and run
your modified program.
(Solution:  HelloName.java)

Change the "Hello, world!" program again to use separate System.out.println(...) calls
to print "Hello," followed by your first name on two different lines  Compile and run it again (in fact,
in each lab exercise from now on, compile and run your program after making the given change).
(Solution: TwoPrints.java)

Change the "Hello, world!" program again by inserting one or more \t in the beginning of one of the
character strings being printed and look for any differences in the output.
(Solution:  HelloTabs.java)

Change the "Hello, world!" program yet again.  Have it print a row of asterisks above the text and
another line of asterisks below.

Add an asterisk at the beginning and the end of each line of the message itself.   Experiment using
spaces and tabs, and see if you can get the message to appear in the center of a box made up of
asterisks.
(Solution:  HelloStars.java)

Write a new program that prints the following on the screen:

Testing ...
... 1 ...

... 2 ...
... 3 ...

Can this program be written with one System.out.println(...) call? . . . with more than
one?
(Solution:  Testing123.java)
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You will find that the labs in this workbook contain more exercises than can be completed during a normal
lab session in class.  There are several reasons for this:

To provide a selection of exercises from which you can choose.

To leave many exercises you can work on in your own time, at work or at home.

To provide additional challenges for students who already have some programming experience.

So, don't worry if you don't finish all, or even most, of the labs in the time available during class.  Just start at
the beginning and keep working until the lab session is over.
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Chapter 9 - Methods

Objectives

Use methods to handle repetitive
tasks in a program.

Call a method from within your
program.

Pass values as parameters to your
methods.

Return a value from your method
and use it within your program.

Use both locally and globally scoped
variables.

Use method stubs during the
development of an application.

Describe the purpose of a library.
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Often your program will need to perform the same set of instructions at different
points in the program.

You can simply rewrite the needed statements in your program.

But duplicating code is not the best approach.

You might make a mistake and copy that same mistake several times.

You might later find a better way to do the task and need to update all of
the copied statements.

Computers are well suited to repetitive tasks, and we want to take advantage of
that.

If we can tell the computer how to do a task once, we should be able to
ask it to perform the task over and over.

You might give someone detailed directions to get to your house once,
but after that, you just tell them to come over!
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Notice the repeated code.

Interest1.java
package examples;

public class Interest1 {
public static void main(String[] args) {

java.util.Scanner scanner = new java.util.Scanner(System.in);

double principal = 0.0;
double rate = 0.0;
double payment = 0.0;

System.out.print("\nEnter the principal amount of the loan ");
principal = scanner.nextDouble();

System.out.print("Enter the interest rate for the loan ");
rate = scanner.nextDouble();
scanner.close();

payment = (principal + 30 * principal * (rate / 100))
/ (30 * 12);

System.out.println(
"\nPrincipal\t\tInterest Rate\t\tMonthly Payment");

System.out.println("---------\t\t-------------\t"
+ "\t---------------");

System.out.println(principal + "\t\t\t" + rate + "\t\t\t"
+ payment);

payment = (principal + 30 * principal * ((rate - .5) / 100))
/ (30 * 12);

System.out.println(principal + "\t\t\t" + (rate - .5)
+ "\t\t\t" + payment);

payment = (principal + 30 * principal * ((rate + .5) / 100))
/ (30 * 12);

System.out.println(principal + "\t\t\t" + (rate + .5)
+ "\t\t\t" + payment);

}
}

Try It:  This example asks for a principal amount and interest rate, then calculates the monthly payment.
It then calculates the payment for interest rates a ½ point below and a ½ point above the entered rate.
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Methods make your program smaller by placing common statement sequences
in a reusable place.

A method has a name, which you use in your program to execute the
statements in the method.

Well-structured, modular applications make programming more manageable by
letting you concentrate on smaller and easier pieces of code one at a time.

Using methods also makes your program shorter, more readable, and more
maintainable.

Your program is shorter because you are not rewriting several lines of
code each time you need to perform the same task.

Your program is more readable because you have given the method a
name which describes the task it performs.

Your program is more maintainable because each method can be tested
and modified independently.

Methods are called different things in different programming languages.

Procedure, function, and subroutine are other names for a method.

All of these are named blocks of code that are called to perform some
task.
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Interest2.java
package examples;

public class Interest2 {
public static void main(String[] args) {

...
System.out.print("\nEnter the principal amount of the loan ");
System.out.print("(such as 25000): ");
principal = scanner.nextDouble();

System.out.print("Enter the interest rate for the loan ");
System.out.print("(such as 7.5): ");
rate = scanner.nextDouble();
scanner.close();

printHeading();
payment = (principal + 30 * principal * (rate / 100))

/ (30 * 12);
System.out.println(principal + "\t\t\t" + rate + "\t\t\t"

+ payment);
System.out.println("\nTry some other rates:");

printHeading();
payment = (principal + 30 * principal * ((rate - .5) / 100))

/ (30 * 12);
System.out.println(principal + "\t\t\t" + (rate - .5)

+ "\t\t\t" + payment);

payment = (principal + 30 * principal * ((rate + .5) / 100))
/ (30 * 12);

System.out.println(principal + "\t\t\t" + (rate + .5)
+ "\t\t\t" + payment);

}

public static void printHeading() {
System.out.println(

"\nPrincipal\t\tInterest Rate\t\tMonthly Payment");
System.out.println(

"---------\t\t-------------\t\t---------------");
}

}

Try It:  This version of the Interest program moves the heading printing to a method.
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Every programming language has a different way of determining where a
program should start executing:

In COBOL, the program starts executing with the first statement in the
PROCEDURE-DIVISION.

In Fortran, the program starts executing with the first executable statement
in the source code.

In Java, the program begins execution with the program's main()
method.

Calling a method causes the code in that method to execute, and then control
moves back to the place where it was called from.

...
payment = (principal + 30 * principal *

(rate / 100)) / (30 * 12);

printHeading();

System.out.println(principal + "\t\t\t" + rate + "\t\t\t" +
payment);

...

If the first method never calls any other methods, then the code in those
methods will never be used.

Methods can call methods which call methods which call methods which call
methods . . .
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Java programmers use the term "method."   Other languages, such as C++ and Pascal, use the term
"function" in place of "method."EVALUATION COPY
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A variable's scope, or visibility specifies where the variable can be used in your
program.

The variables that we have been using so far are all local variables:

public static float calculatePayment(double prin,
double rate){

double payment = 0.0;
...

}

They are local to the method they were defined in; only that method is
able to use them in its statements and expressions.

A local variable is only visible to the block of code that it is defined in.

A field is defined outside of any method definition.

private static float maxRate = 10.0F;

public static float calculatePayment(double prin,
double rate){

double payment = 0.0;
...
if(rate > maxRate)

rate = maxRate;
...

}

Fields can be defined above, between, and below the method definitions,
but are usually placed at the top of the file.

A field variable is visible to all methods.

Variable Visibility: ScopeEVALUATION COPY
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Local variables are those that a specific method is concerned with.  They have some meaning that is specific
to a particular method.  Fields are those that have meaning to the entire class.EVALUATION COPY
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Parameters are the "input data" to a method — the data we want the method to
process.

public static void printPayment(double prin, double rate,
double pay){

System.out.println(prin + "\t\t\t" + (rate+.5) +
"\t\t\t" + pay);

}

A method can take zero, one, or many parameters.

When you call a method, you must use the same number and type of data items
in your method call as were specified in the method definition.

printPayment(principal, rate - .5, payment);

Copies of the data being passed, the arguments, are sent to the method.

The method uses its own parameter names for the copied data.

Parameters within the method act just like any other local variable and can
only be used within the method itself.

Sometimes the terms argument and parameter are used interchangeably.
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Interest3.java
package examples;

public class Interest3 {
public static void main(String[] args) {

...
System.out.print("\nEnter the principal amount of the loan ");
System.out.print("(such as 25000): ");
principal = scanner.nextDouble();

System.out.print("Enter the interest rate for the loan ");
System.out.print("(such as 7.5): ");
rate = scanner.nextDouble();
scanner.close();

printHeading();
payment = (principal + 30 * principal * (rate / 100))

/ (30 * 12);
printPayment(principal, rate, payment);
System.out.println("\nTry some other rates:");

printHeading();
payment = (principal + 30 * principal * ((rate - .5) / 100))

/ (30 * 12);
printPayment(principal, rate - .5, payment);
payment = (principal + 30 * principal * ((rate + .5) / 100))

/ (30 * 12);
printPayment(principal, rate + .5, payment);

}

public static void printHeading() {
System.out.println(

"\nPrincipal\t\tInterest Rate\t\tMonthly Payment");
System.out.println(

"---------\t\t-------------\t\t---------------");
}

public static void printPayment(double princ, double rate,
double pay) {

System.out.println(princ + "\t\t\t" + rate + "\t\t\t" + pay);
}

}

Try It:  This version of the Interest program adds a method for printing the payment.
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Methods can perform a task and return a result.

public static double calculatePayment(double prin,
double rate) {

double pay = 0.0;
pay = (prin + 30 * prin * (rate/100) / (30*12));
return pay;

}

The return statement must return a value of the appropriate data type,
whether it's a variable or a literal.

In most languages, a method can return only one value.

When you call a method, you must use the method in a context where the
expected return value will be accepted correctly.

payment = calculatePayment(principle, rate);

If a method returns a float, you will use the method call where a float
would be expected and useful.

When the method returns, the data being returned will essentially "replace" the
method call.

printPayment(pr, rt, monthlyPayment(pr, rt));

Returning a ValueEVALUATION COPY
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Interest4.java
package examples;

public class Interest4 {
public static void main(String[] args) {

...
System.out.print("\nEnter the principal amount of the loan ");
System.out.print("(such as 120000): ");
principal = scanner.nextDouble();

System.out.print("Enter the interest rate for the loan ");
System.out.print("(such as 7.5): ");
rate = scanner.nextDouble();
scanner.close();

printHeading();
payment = calculatePayment(principal, rate);
printPayment(principal, rate, payment);
System.out.println("\nTry some other rates:");

printHeading();
payment = calculatePayment(principal, rate - .5);
printPayment(principal, rate - .5, payment);
payment = calculatePayment(principal, rate + .5);
printPayment(principal, rate + .5, payment);

}

public static void printHeading() {
System.out.println(

"\nPrincipal\t\tInterest Rate\t\tMonthly Payment");
System.out.println(

"---------\t\t-------------\t\t---------------");
}

public static void printPayment(double princ, double rate,
double pay) {

System.out.println(princ + "\t\t\t" + rate + "\t\t\t" + pay);
}

public static double calculatePayment(double princ, double rate) {
double pay = 0.0;
pay = (princ + 30 * princ * (rate / 100)) / (30 * 12);
return pay;

}
}

Try It:  This example calculates and returns the payment from a method.
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When you design a computer program, you may come up with some ideas of
methods that you would like to write and use.

Most languages allow you to code a "skeleton" method — one that is callable
but has no actual statements in it yet.

This type of method skeleton is usually referred to as a method stub.

Method stubs have only the basic method syntax necessary to get the
program to compile and run without error.

The advantage of stubs are twofold:

You don't have to finish coding a method until you are ready.

The method "works" — it is callable — and your program will still
compile and run.

Method stubs let you write your program in step-by-step pieces and help
tremendously in the debugging process.

Method     StubsEVALUATION COPY
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MenuStub.java
package examples;

public class MenuStub {
public static void main(String[] args) {

...
while (true) {

System.out.println("\nCalculator Menu");
System.out.println("-----------------------------------");
System.out.println(" (A)dd");
System.out.println(" (S)ubtract");
System.out.println(" (M)ultiply");
System.out.println(" (D)ivide");
System.out.println(" (Q)uit");
System.out.print("\nYour choice: ");
input = scanner.next();
if (input.equals("Q") || input.equals("q"))

break;

switch (input.charAt(0)) {
case 'a': case 'A':

add();
break;

case 's': case 'S':
subtract();
break;

case 'm': case 'M':
multiply();
break;

case 'd': case 'D':
divide();
break;

default:
System.err.println("\nInvalid option.");
break;

}
}
scanner.close();

}

// Use method stubs until we get the menu looking and working right.
public static void add() { }
public static void subtract() { }
public static void multiply() { }
public static void divide() { }

}
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Many organizations have developed a number of company-specific classes and
methods that other programmers will find useful in writing programs for the
organization.

Most compilers also come with a number of language-specific classes and
methods useful in writing programs in that language.

To make these methods available to everybody, they are usually stored in a
library.

A library is nothing more than a file, directory, or folder that contains the
executable code for one or more classes and methods.

In Java, you can use an import statement to specify which classes you will be
using from a library so that you can reference those classes more easily.

import java.util.*;
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By default, the Java compiler knows how to locate and use some standard classes and methods.  There are
a number — a large number — of utility methods stored there that can help you perform common tasks
from input/output, to string manipulation, to date and time processing, and much more.

java.lang:
System.out.print() - print a string to standard output.
System.err.print() - print a string to standard error.
System.out.println() - print a string to standard output w/newline.
System.err.println() - print a string to standard error w/newline.
System.exit() - exit the program with an error code.

java.lang.String:
String.equals() - compare strings for equality.
String.charAt() - retrieve a character by position from string.

java.lang.Math:
Math.sqrt() - calculate a square root.

The list of methods that a system provides is called the system's Application Programming Interface
(API).  That is, it's the list of methods that an application program can use to interface with the system.

There are also many Java libraries available on the Internet or with tools that you may purchase.  Don't
forget to ask around the office.  There may be company-specific libraries containing methods that you can
use.
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Example 9 – Square and Square Root

SquareAndRoot.java
package examples;

import java.util.*;

public class SquareAndRoot {
    public static void main(String[] args) {
        Scanner scanner = new Scanner(System.in);

        double aNum = getNumber(true, scanner);
        while (true) {
            calcSquareAndRoot(aNum);
            aNum = getNumber(false, scanner);
        }
    }

    public static double getNumber(boolean firstTime, Scanner sc) {

        String theResp = null;
        double theNum = 0.0;
        if (firstTime == false) {
            System.out.print("Would you like to do another? (y/n): ");
            theResp = sc.next();

            if (theResp.charAt(0) == 'n' || theResp.charAt(0) == 'N') {
                sc.close();
                System.exit(0);
            }
        }

        System.out.print("Please enter a number: ");
        theNum = sc.nextDouble();
        return theNum;
    }

    public static void calcSquareAndRoot(double theNum) {
        System.out.println("You entered the number: " + theNum);
        System.out.println("\tThe square of that number is: "
                + square(theNum));
        System.out.println("\tThe square root of that number"
                + " is: " + Math.sqrt(theNum));
    }

Since we are importing
java.util.*, we no longer need to

fully qualify the Scanner class.
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    public static double square(double x) {
        double result;
        result = x * x;
        return result;
    }
}
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1. What is a method?

2. Why do you use methods?

3. What is the syntax necessary to call a method from within your program?

4. What is the difference between a field and a local variable?

5. How do you pass parameters to the methods in your program?

6. Explain how to accept a return value from a method in your program.

7. Where does a program actually start executing?

8. How do you define a method?

9. What is a method stub?

10. Explain the purpose of a library.
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Write a program that contains a method named printHello().  The printHello() method
should print a simple message on the screen.  Call your printHello() method from main().
(Solution:  MethodHello.java)

Write a program with a method that calculates a power — a base number raised to the power of an
exponent.  The method should take two parameters:  a double (the base) and an int (the
exponent).  The method should return a double:  the base raised to the power of the exponent.  In
the main() method, prompt the user to enter the base and the exponent; use the method to
perform the calculation; then print the result returned by the method.
(Solution:  PowerMethod.java)

Find your temperature conversion program from a previous chapter and put the temperature
calculations in a method.  In your main() method, prompt for a number to be converted and pass
the number to the method.  Let the method print the results of the conversion.
(Solution:  MethodTempConv.java)

Find your "next largest multiple" program from a previous chapter and put the calculation in a
method.  In your main() method, prompt for the numbers to be used in the calculation and pass
them to the method.  Return the result back to main(), where the result will be printed out.
(Solution:  MethodNextMult.java)

Write a program that prompts the user to enter the X and Y coordinates of two points.  The
program should define and use a method that will then calculate the distance between the two
points.  The distance between two points is found with:

√(x1 - x2)
2 + (y1 - y2)

2

Have main() get the points from the user, and print the result.  You can use the power method you
created in the earlier exercise to do the squaring.  Use the standard java.lang.Math method
sqrt() to take the square root.
(Solution:  PointDistance.java)

Look up the trigonometric methods for sine, cosine, and tangent in the java.lang.Math class
(sin(), cos(), tan()).  Write a program that prints the values of the three trigonometric
methods for angles between 0 and 3.5 radians in 0.1 radian increments.
(Solution: TrigTable.java)

LabsEVALUATION COPY

Unauthorized reproduction or distribution is prohibited.




