MIDOCEA

UNIVERSITY

BY EVERYONE'S SMART UNIVERSITY

Object Oriented Programming

Prepared by Dr. Yasser Abdelhamid

17223
Object Oriented Programming

L_ecture 02




MIDOCEAN

EEEEEEEEEE 'S SMART UNIVERSITY

OBJECTIVES

In this chapter you'll:

. Write simple Java applications.
. Use input and output statements.
. Learn about Java’s primitive types.

. Understand basic memory concepts.

. Use arithmetic operators.

. Learn the precedence of arithmetic operators.
. Write decision-making statements.

. Use relational and equality operators.
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OUTLINE
2.1 Introduction

2.2 Your First Program in Java: Printing a Line of
Text

2.2.1 Compiling the Application
2.2.2 Executing the Application

2.3 Moditying Your First Java Program
2.4 Displaying Text with printf
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OUTLINE (cont.)

2.5 Another Application: Adding Integers

2.5.1 import Declarations

2.5.2 Declaring and Creating a Scanner to Obtain User
Input from the Keyboard

2.53 Prompting the User for Input

254 Declaring a Variable to Store an Integer and
Obtaining an Integer from the Keyboard

2.5.5 Obtaining a Second Integer

2.5.6 Using Variables in a Calculation

2.5.7 Displaying the Calculation Result

2.5.8 Java APl Documentation

259 Declaring and Initializing Variables in Separate
Statements
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OUTLINE (cont.)
2.6 Memory Concepts
2.7 Arithmetic

2.8 Decision Making: Equality and Relational
Operators

2.9 Wrap-Up
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YOUR FIRST PROGRAM IN JAVA

// Fig. 2.1: Welcomel.java
// Text-printing program.

public class Welcomel {
// main method begins execution of Java application
public static void main(String[] args) {
System.out.println("Welcome to Java Programming!");
} // end method main
} // end class Welcomel

Welcome to Java Programming!
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COMMENTING YOUR CODE

s*Comments
// Fig. 2.1: Welcomel.java
// indicates that the line is a comment.
Used to document programs and improve their readability.
Compiler ignores comments.

A comment that begins with // is an end-of-line comment—it
terminates at the end of the line on which it appears.

**Traditional comment, can be spread over several lines as in

/* This is a traditional comment. It
can be split over multiple lines */

* This type of comment begins with /* and ends with */.
* All text between the delimiters is ignored by the compiler.
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**Javadoc comments
* Delimited by /** and */.

* All text between the Javadoc comment delimiters is ignored by
the compiler.

* Enable you to embed program documentation directly in your
programs.

* The javadoc utility program reads Javadoc comments and
uses them to prepare program documentation in HTML5
format.
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COMMON PROGRAMMING ERRORS

Common Programming Error 2.1

Forgetting one of the delimiters of a traditional or Ja-
vadoc comment is a syntax error. A syntax error oc-

curs when the compiler encounters code that violates
Java’s language rules (i.e., its syntax). These rules are
similar to natural-language grammar rules specifying
sentence structure, such as those in English, French,

Spanish, etc. Syntax errors are also called compiler er-
rors, compile-time errors or compilation errors, be-
cause the compiler detects them when compiling the
program. When a syntax error is encountered, the

compiler issues an error message. You must eliminate
all compilation errors before your program will com-

pile properly.
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Using Blank Lines

**Blank lines, space characters and tabs
* Make programs easier to read.
» Together, they’re known as white space (or whitespace).
* White space is ignored by the compiler.

Good Programming Practice 2.2

o Use white space to enhance program readability.
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Declaring a class

*»*Class declaration
public class Welcomel

* Every Java program consists of at least one class that you
define.

e class keyword introduces a class declaration and is
immediately followed by the class name.

» Keywords are reserved for use by Java and are always spelled
with all lowercase letters.
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Filename for a public Class

**A public class must be placed in a file that has a
filename of the form ClassName.java, so class
Welcomel is stored in the file Welcomel. java.

a3 Common Programming Error 2.2
’ii A compilation error occurs if a pubT1ic class’s file-
name is not exactly the same name as the class (in
terms of both spelling and capitalization) followed by
the . java extension.
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Class Names and Identifiers

By convention, begin with a capital letter and capitalize the first
letter of each word they include (e.g., SampleClassName).

A class name is an identifier—a series of characters consisting of
letters, digits, underscores (_) and dollar signs ($) that does not
begin with a digit and does not contain spaces.

**Java is case sensitive—uppercase and lowercase letters are
distinct—so al and A1l are different (but both valid) identifiers.

Underscore (_) in Java 9

**As of Java 9, you can no longer use an underscore (_) by itself as
an identifier.
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Class Body

“*A left brace, {, begins the body of every class declaration.

**A corresponding right brace, }, must end each class declaration.

5:31 Good Programming Practice 2.3

=] By convention, every word in a class-name identifier
begins with an uppercase letter. For example, the
class-name identifier Do11arAmount starts its first
word, Dol1ar, with an uppercase D and its second
word, Amount, with an uppercase A. This naming
convention is known as camel case, because the up-
percase letters stand out like a camel’s humps.
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INDENTATION

' .,1 Good Programming Practice 2.4
D : :
| Indent the entire body of each class declaration one
“level” between the braces that delimit the class’s.
This format emphasizes the class declaration’s struc-

ture and makes it easier to read. We use three spaces
to form a level of indent—many programmers prefer
two or four spaces. Whatever you choose, use it con-
sistently.
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Good Programming Practice 2.5
- _}‘j [DEs typically indent code for you. The Tab key may

also be used to indent code. You can configure each
IDE to specity the number of spaces inserted when
you press Tab.
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Common Programming Error 2.3

[€’s a syntax error if braces do not occur in matching
pairs.

% Error-Prevention Tip 2.1

#) When you type an opening left brace, {, immediately
type the closing right brace, }, then reposition the
cursor between the braces and indent to begin typing
the body. This practice helps prevent errors due to
missing braces. Many [DEs do this for you.
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**Body of the method declaration
* Enclosed in left and right braces.

+*Statement

System.out.println("Welcome to Java Programming!");

Instructs the computer to perform an action
* Display the characters contained between the double quotation marks.

Together, the quotation marks and the characters between
them are a string—also known as a character string or a string

literal.

White-space characters in strings are not ignored by the
compiler.

Strings cannot span multiple lines of code.
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»*System.out object
e Standard output object.

* Allows a Java application to display information in the
command window from which it executes.

*System.out.println method

 Displays (or prints) a line of text in the command window.
* The string in the parentheses is the argument to the method.

* Positions the output cursor at the beginning of the next line in
the command window.
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COMPILING YOUR FIRST JAVA
APPLICATION

Compiling Your First Java Application

**Open a command window and change to the directory where the program is
stored.

**Many operating systems use the command cd to change directories.

+*To compile the program, type
javac Welcomel. java
**If the program contains no compilation errors, preceding command creates

a.class file (known as the class file) containing the platform-independent Java
bytecodes that represent the application.

*When we use the java command to execute the application on a given
platform, these bytecodes will be translated by the JVM into instructions that
are understood by the underlying operating system.
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TIP...

3 Common Programming Error 2.4

| The compiler error message “class Welcomel is
public, should be declared 1n a fi1le named
Welcomel.java” indicates that the filename does

not match the name of the pub1i c class in the file or
that you typed the class name incorrectly when com-

piling the class.

www.midocean.ae

MIDOCEAN

BY EVERYONE'S SMART UNIVERSITY



MIDOCEAI\I
ERROR-PREVENTIONTIP === LLrand

sz, Error-Prevention Tip 2.2
When the compiler reports a syntax error, it may not
be on the line that the error message indicates. First,

check the line for which the error was reported. If you
don’t find an error on that line, check several preced-
ing lines.
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Executing the Wel comel Application

¢ To execute this program in a command window, change
to the directory containing Welcomel. java
« C:\examples\che2\figo2_ 01 on Microsoft Windows or
« ~/Documents/examples/che2/fige2_ o1 on Linux/macOS.

s*Next, type java Welcomel.

**This launches the JVM, which loads the
Welcomel.class file.

**The JVM calls class Welcomel’s main method.
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fé Error-Prevention Tip 2.3

# When attempting to run a Java program, if you re-
ceive a message such as “Exception in thread
"main” java. lang.NoClassDefFoundError:
Welcomel,” your CLASSPATH environment variable

has not been set properly. Please carefully review the
installation instructions in the Before You Begin sec-
tion of this book. On some systems, you may need to
reboot your computer or open a new command win-
dow after configuring the CLASSPATH.
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PROGRAM EXECUTION

Command Prompt

[c:\examples\chB2\tigbl_©l>javac Welcomel.java

You type this

[c:\examples\ch@2\figh2_0@1>java Welcomel thE.HpFMEHtH]ﬂ
Welcome to Java Programming!

[c:\examples\chP2\figh2 81>

The program outputs to the screen
Welcome to Java
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// Fig. 2.3: Welcome2.java
// Printing a line of text with multiple statements.

public class Welcome2 {
// main method begins execution of Java application
public static void main(String[] args) {
System.out.print("Welcome to ");
System.out.println("Java Programming!™);
} // end method main
¥ // end class Welcome?2

Welcome to Java Programming!

I
2
3
4
3
6
7
8
9
0
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»*System.out’s method print displays a string.

“*Unlike println, print does not position the output
cursor at the beginning of the next line in the command
window.

* The next character the program displays will appear
immediately after the last character that print displays.
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ESCAPE SEQUENCE

**The backslash (\) is called an escape character.
* |Indicates a “special character”

s*Backslash is combined with the next character to form an
escape sequence—\n represents the newline character.

s»Complete list of escape sequences

http://docs.oracle.com/javase/specs/jls/se7/html/
jls-3.html#jls-3.10.6.
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// Fig. 2.4: Welcome3.java
// Printing multiple lines of text with a single statement.

public class Welcome3 {
// main method begins execution of Java application
public static void main(String[] args) {
System.out.println("Welcome\nto\nJava\nProgramming!");
1 // end method main
} // end class Welcome3

|
2
3
4
5
6
7
8
9

Welcome

to

Java
Programming!

Fig. 2.4 | Printing multiple lines of text with a single statement.
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COMMON ESCAPE CODES

Newline. Position the screen cursor at the beginning of the #ext line.
Horizontal tab. Move the screen cursor to the next tab stop.

Carriage return. Position the screen cursor at the beginning of the current
line—do 7ot advance to the next line. Any characters output after the car-
riage return overwrite the characters previously output on that line.

Backslash. Used to print a backslash character.

Double quote. Used to print a double-quote character. For example,
System.out.println("\"in quotes\"");
displays "in quotes".

Fig. 2.5 | Some common escape sequences.
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DISPLAYING TEXT WITH PRINTF

seSystem.out.printf method
e f means “formatted”
* displays formatted data

**Multiple method arguments are placed in a comma-separated list.
*»Calling a method is also referred to as invoking a method.

¢ Java allows large statements to be split over many lines.
* Cannot split a statement in the middle of an identifier or string.

*Method printf’s first argument is a format string
* May consist of fixed text and format specifiers.
 Fixed text is output as it would be by print or println.
. tEgcohu{BLrpat specifier is a placeholder for a value and specifies the type of data

**Format specifiers begin with a percent sign (%) and are followed by a
character that represents the data type.

**Format specifier %s is a placeholder for a string.
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NTEGERs A = LERS:

**Integers
 Whole numbers, like =22, 7, 0 and 1024)

**Programs remember numbers and other data in the
computer’s memory and access that data through
program elements called variables.
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ANOTHER APPLICATION: ADDING
INTEGERS

// Fig. 2.7: Addition.java
// Addition program that inputs two numbers then displays their sum.
import java.util.Scanner; // program uses class Scanner

public class Addition {
// main method begins execution of Java application
pubTic static void main(String[] args) {
// create a Scanner to obtain input from the command window
Scanner input = new Scanner(System.in);

O~ ERWN=

System.out.print("Enter first integer: "); // prompt
int numberl = input.nextInt(); // read first number from user

System.out.print("Enter second integer: "); // prompt
int number2 = input.nextInt(); // read second number from user

int sum = numberl + number2; // add numbers, then store total in sum
System.out.printf("Sum is %d%n", sum); // display sum

} // end method main
} // end class Addition

Fig. 2.7 | Addition program that inputs two numbers then, displays their sum. (Part | of 2.)
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Enter first integer: 45
Enter second integer: 72
Sum is 117

Fig. 2.7 | Addition program that inputs two numbers then, displays their sum. (Part 2 of 2.)
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s Classes are grouped into packages—named groups of
related classes—and are collectively referred to as the
Java class library, or the Java Application Programming
Interface (Java API).

**Rich set of predefined classes that you can reuse rather
than “reinventing the wheel.”

“*Import helps the compiler locate a class that is used in
this program.

**You use import declarations to identify the predefined
classes used in a Java program.
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3, Common Programming Error 2.5
All import declarations must appear before the first

class declaration in the file. Placing an import decla-
ration inside or after a class declaration is a syntax er-
ror.
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TIP...

Common Programming Error 2.6
Forgetting to include an import declaration for a
class that must be imported results in a compilation

error containing a message such as “cannot find
symbo1.” When this occurs, check that you provided
the proper import declarations and that the names in
them are correct, including proper capitalization.

www.midocean.ae
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VARIABLE DECLARATION

**Variable declaration statement
Scanner input = new Scanner(System.in);
* Specifies the name (input) and type (Scanner) of a variable that is

used in this program.
**Variable

e Alocation in the computer’s memory where a value can be stored for
use later in a program.

Must be declared with a name and a type before they can be used.

A variable’s name enables the program to access the value of the
variable in memory.

The name can be any valid identifier.

A variable’s type specifies what kind of information is stored at that
location in memory.
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SCANNER CLASS

*Scanner
* Enables a program to read data for use in a program.

* Data can come from many sources, such as the user at the keyboard or a
file on disk.

. gefore using a Scanner, you must create it and specify the source of the
ata.

**The equals si%_n (=) in a declaration indicates that the variable should
i.e

be initialized (i.e., prepared for use in the program) with the result of
the expression to the right of the equals sign.

**The new keyword creates an object.

*»Standard input object, System. in, enables applications to read
bytes of data typed by the user.

s*Scanner object translates these bytes into types that can be used in
a program.
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Good Programming Practice 2.8

i~ - g :

| Choosing meaningful variable names helps a program
to be self-documenting (i.e., one can understand the

program simply by reading it rather than by reading
associated documentation or creating and viewing an
excessive number of comments).
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' '1 Good Programming Practice 2.9
v - - - -
| By convention, variable-name identifiers use the cam-

cl-case naming convention with a lowercase first let-
ter—for example, firstNumber.
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**Prompt
e Output statement that directs the user to take a specific
action.

*»*Class System
 Part of package java. lang.

* Class Systemis not imported with an import declaration at
the beginning of the program.
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sz Software Engineering Observation 2.1
| *3 By default, package java.lang is imported in every

Java program; thus, classes in java. lang are the only
ones in the Java API that do not require an import
declaration.
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*»*Variable declaration statement

int numberl = input.nextInt(); // read first number
from user

declares that variables numberl holds data of type int
* Range of values for an int is—2,147,483,648 to +2,147,483,647.
 The int values you use in a program may not contain commas.

**For readability, you can place underscores in numbers
60 000 000 represents the int value 60,000,000
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s*Scanner method nextInt
* Obtains an integer from the user at the keyboard.

* Program waits for the user to type the number and press the
Enter key to submit the number to the program.

**The result of the call to method nextInt is placed in

variable numberl

* The = indicates that int variable numberl should be
initialized in its declaration with the result of
input.nextInt()
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* Arithmetic

int sum = numberl + number2; // add numbers then
store total in sum

* Calculates the sum of the variables number1 and
number2 then assigns the result to variable sum.

» Addition operator is a binary operator, because it has

two operands—numberl and number?2

e Portions of statements that contain calculations are
called expressions.

* An expression is any portion of a statement that has a
value associated with it.
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sty Good Programming Practice 2.10

N . . .
| Place spaces on either side of a binary operator for

readability.
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s Integer formatted output
System.out.printf("Sum is %d%n", sum);
* Format specifier %d is a placeholder for an int value
* The letter d stands for “decimal integer.”
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**Variables
» Every variable has a name, a type, a size (in bytes) and a value.

* When a new value is placed into a variable, the new value
replaces the previous value (if any)

* The previous value is lost, so this process is said to be
destructive.
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**The asterisk (*) indicates multiplication
**The percent sign (%) is the remainder operator

**The arithmetic operators are binary operators because
they each operate on two operands.

**Integer division yields an integer quotient.

* Any fractional part in integer division is simply truncated (i.e.,
discarded)—no rounding occurs.

**The remainder operator, %, yields the remainder after
division.
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Addition

Subtraction
Multplica- bm

tion

Division x/y or ;_ or x+ ¥

Remainder y; 7 mod §

Fig. 2.11 | Arithmetic operators.
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**Parentheses are used to group terms in expressions in
the same manner as in algebraic expressions.

**If an expression contains nested parentheses, the
expression in the innermost set of parentheses is
evaluated first.
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OPERATOR PRECEDENCE

**Rules of operator precedence
Multiplication, division and remainder operations are applied first.

If an expression contains several such operations, they are applied from left
to right.

Multiplication, division and remainder operators have the same level of
precedence.

Addition and subtraction operations are applied next.

If an expression contains several such operations, the operators are applied
from left to right.

Addition and subtraction operators have the same level of precedence.

As in algebra, it’s acceptable to place redundant parentheses (unnecessary
parentheses) in an expression to make the expression clearer.
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OPERATOR PRECEDENCE

Multiplication ~ Evaluated first. If there are several operators

Division of this type, theyre evaluated from /eft zo

Remainder right.

Addition Evaluated next. If there are several opera-

Subtraction tors of this type, theyre evaluated from /eft
to right.

Assignment Evaluated last.

Fig. 2.12 | Precedence of arithmetic operators.
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EXAMPLE

(Leftmost multiplication)

(Leftmost multiplication)

50 + 3 *5 +7; (Multiplication before addition)
3 %5 ds 15

50 + 15 + 7; (Leftmest addition)
50 + 15 1is 65

; (Last addition)
65 + 7 is 72

Step 6. y 72 (Last operation—place 72 iny)

Fig. 2.13 | Order in which a second-degree polynomial is evaluated.
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DECISION MAKING: EQUALITY AND
RELATIONAL OPERATORS

¢ Condition
e An expression that can be true or false.

s if statement
* Allows a program to make a decision based on a condition’s value.

“*Equality operators (== and ! =)
**Relational operators (>, <, >=and <=)

**Both equality operators have the same level of precedence,
which is lower than that of the relational operators.

**The equality operators associate from left to right.

**The relational operators all have the same level of precedence
and also associate from left to right.
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EQUALITY AND RELATIONAL

OPERATORS

Equality operators

X::y
X l=vy

X >y
X <y

X >=Y
X <=y

Fig. 2.14 | Equality and relational operators.

X is equal to y

X is not equal to y

X is greater than y
X is less than y
X is greater than or equal to y

x is less than or equal to y
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if (numberl == number2)
System.out.printf("%d == ', numberl, number2);
i

// Fig. 2.15: Comparison.java

// Compare integers using if statements, relational operators
// and equality operators.

import java.util.Scanner; // program uses class Scanner

if (numberl !'= number2) {

public class Comparison { System.out.printf("%d '= ", numberl, number2);

// main method begins execution of Java application
public static void main(String[] args) {
// create Scanner to obtain input from command Tine
Scanner input = new Scanner(System.in);

}

if (numberl < number2) {
System.out.printf( < numberl, number2);

}

System.out.print("Enter first integer: "); // prompt

int numberl = input.nextInt(); // read first number from user if (numberl > number2) {

System.out.printf("%d = n", numberl, number2);

System.out.print("Enter second integer: "); // prompt ¥

int number2 = input.nextInt(); // read second number from user
if (numberl <= number2) {

System.out.printf("%d - % ', numberl, number2);

}

if (numberl >= number2) {
System.out.printf("%d >= ? ', numberl, number2);
}
} // end method main
} // end class Comparison
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Enter first integer: 777
Enter second integer: 777
777 == 777
777 <= 777
777 >= 777

Enter first integer: 1000
Enter second integer: 2000
1000 '= 2000
1000 < 2000
1000 <= 2000

Enter first integer: 2000
Enter second integer: 1000
2000 !'= 1000
2000 > 1000
2000 >= 1000
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s*An if statement always begins with keyword 1if,
followed by a condition in parentheses.

* We've enclosed each body statement in a pair of braces, { },
creating what’s called a compound statement or a block

* The indentation of the body statement is not required, but it
improves the program’s readability by emphasizing that

statements are part of the body
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- % Error-Prevention Tip 2.4

#% You don’t need to use braces, { }, around single-state-
ment bodies, but you must include the braces around
multiple-statement bodies. You’ll see later that forget-

ting to enclose multiple-statement bodies in braces leads
to errors. To avoid errors, as a rule, always enclose an i f
statement’s body statement(s) in braces.
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TIP...

Common Programming Error 2.7

Placing a semicolon immediately after the right pa-
renthesis after the condition in an if statement is of-
ten a logic error (although not a syntax error). The
semicolon causes the body of the if statement to be

empty, so the if statement performs no action, re-
gardless of whether or not its condition is true. Worse
yet, the original body statement of the if statement
always executes, often causing the program to pro-
duce incorrect results.
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ASSOCIATIVITY

left to right
left to right
left to right
left to right

right to left

multiplicative
additive
relational

equality

assignment

Fig. 2.16 | Precedence and associativity of operators discussed.
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TIP...
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Good Programming Practice 2.12
When writing expressions containing many opera-
tors, refer to the operator precedence chart

(Appendix A). Confirm that the operations in the ex-

pression are performed in the order you expect. If, in
a complex expression, you're uncertain about the or-
der of evaluation, use parentheses to force the order,
exactly as you'd do in algebraic expressions.
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Java Programming

Output

Input

Arithmetic operators

Relational and equality operators

Decision making
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