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Data TypesData Types

What Java types are you familiar with?What Java types are you familiar with?
Primitive types?Primitive types?
Reference types?Reference types?

What does a type tell us about a variable?What does a type tell us about a variable?
Java classes can be used to define new Java classes can be used to define new 
typestypes

CSE 201 CSE 201 –– Elementary Computer ProgrammingElementary Computer Programming 157157

ExamplesExamples

StringString——stringstring of charactersof characters
length, length, charAtcharAt, , indexOfindexOf, substring, etc., substring, etc.

QuestionQuestion——multiple choice questionmultiple choice question
getQuestiongetQuestion, , getOptiongetOption, , getAnswergetAnswer, etc., etc.

PrintWriterPrintWriter——output streamoutput stream
print, print, printlnprintln

BufferedReaderBufferedReader——input streaminput stream
readLinereadLine



CSE 201 CSE 201 –– Elementary Computer ProgrammingElementary Computer Programming 158158

A New TypeA New Type

PersonPerson
values: (name , age)values: (name , age)
operations:operations:

voidvoid setName(StringsetName(String))
voidvoid setAge(setAge(intint))
String String getNamegetName()()
intint getAgegetAge()()
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Using The New TypeUsing The New Type
// create a new Person object// create a new Person object

Person p = Person p = newnew Person(); Person(); 

p.setName(“Alp.setName(“Al Dente”);   // sets Dente”);   // sets p’sp’s namename

p.setAge(22);            // sets p.setAge(22);            // sets p’sp’s ageage

// Output friendly message// Output friendly message

System.out.println(“HiSystem.out.println(“Hi, ” + , ” + p.getNamep.getName() + “!”); () + “!”); 

What is the output?What is the output?
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Another New TypeAnother New Type

RectangleRectangle
values: (width, height, x, y)values: (width, height, x, y)
operations:operations:

voidvoid setWidth(setWidth(intint))
voidvoid setHeight(setHeight(intint))
voidvoid setX(setX(intint))
voidvoid setY(setY(intint))

cont.cont.
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Another New Type cont.Another New Type cont.
intint getWidthgetWidth()()
intint getHeightgetHeight()()
intint getXgetX()()
intint getYgetY()()
intint getPerimetergetPerimeter()()
intint getAreagetArea()()
voidvoid translate(translate(intint, , intint))
voidvoid draw()draw()
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Example TraceExample Trace
Rectangle r1 = Rectangle r1 = newnew Rectangle();Rectangle();

Rectangle r2 = Rectangle r2 = newnew Rectangle();Rectangle();

r1.setWidth(10);r1.setWidth(10);

r1.setHeight(5);r1.setHeight(5);

r2.setWidth(17);r2.setWidth(17);

r2.setHeight(24);r2.setHeight(24);

System.out.println(“r1: width = ” + r1.getWidth() +System.out.println(“r1: width = ” + r1.getWidth() +

“, height = ” + r1.getHeight());“, height = ” + r1.getHeight());

System.out.println(“r2: width = ” + r2.getWidth() +System.out.println(“r2: width = ” + r2.getWidth() +

“, height = ” + r2.getHeight());“, height = ” + r2.getHeight());

CSE 201 CSE 201 –– Elementary Computer ProgrammingElementary Computer Programming 163163

Example ClientExample Client

Write a piece of code that creates a Write a piece of code that creates a 
Rectangle object, asks the user for the Rectangle object, asks the user for the 
rectangle’s width and height and sets rectangle’s width and height and sets 
these values in the created object, and these values in the created object, and 
finally computes and outputs the finally computes and outputs the 
rectangle’s perimeter and area.rectangle’s perimeter and area.
Use the Rectangle methods to handle all Use the Rectangle methods to handle all 
computations.computations.
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Rectangle ClientRectangle Client
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Defining New TypesDefining New Types

In Java, classes are used to define new In Java, classes are used to define new 
typestypes
In a class definition, we need to provide In a class definition, we need to provide 
two things:two things:

data fields (a.k.a. instance variables) to data fields (a.k.a. instance variables) to 
represent the values of the objects of the new represent the values of the objects of the new 
typetype
instance methods to provide operations to instance methods to provide operations to 
manipulate objects of the new typemanipulate objects of the new type
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First Example: class PersonFirst Example: class Person
public classpublic class Person {Person {

// data fields (instance variables)// data fields (instance variables)

privateprivate String name;String name;

privateprivate intint age;age;

// instance methods (no // instance methods (no staticstatic keyword!!)keyword!!)

public voidpublic void setName(StringsetName(String newNamenewName) {...}) {...}

public voidpublic void setAge(setAge(intint newAgenewAge) {...}) {...}

publicpublic String String getNamegetName() {...}() {...}

public public intint getAgegetAge() {...}() {...}

}}
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First Example (cont.)First Example (cont.)

How do we implement (write) the instance How do we implement (write) the instance 
methods?methods?
Instance methods have access to the Instance methods have access to the 
instance variables, so they can modify instance variables, so they can modify 
them directly, e.g.,them directly, e.g.,
publicpublic voidvoid setName(StringsetName(String newNamenewName) {) {

name = name = newNamenewName;;

}}
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Your TurnYour Turn

Write the body of the remaining three Write the body of the remaining three 
operations:operations:

setAgesetAge
getNamegetName
getAgegetAge
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Completed class PersonCompleted class Person
public classpublic class Person {Person {

// data fields (instance variables)// data fields (instance variables)
privateprivate String name;String name;
privateprivate intint age;age;

// instance methods (no // instance methods (no staticstatic keyword!!)keyword!!)
public voidpublic void setName(StringsetName(String newNamenewName) {) {

name = name = newNamenewName;;
}}
public voidpublic void setAge(setAge(intint newAgenewAge) {) {

}}
publicpublic String String getNamegetName() {() {

}}
public public intint getAgegetAge() {() {

}}
}}
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Second Example: class Second Example: class 
RectangleRectangle

public classpublic class Rectangle {Rectangle {
// data fields// data fields——what goes here?what goes here?

// instance methods// instance methods——what goes here?what goes here?

}}
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Rectangle Data FieldsRectangle Data Fields
public classpublic class Rectangle {Rectangle {

// data fields// data fields

private private intint width;  // rectangle widthwidth;  // rectangle width

private private intint height; // rectangle heightheight; // rectangle height

private private intint x;      // x coordinate of leftx;      // x coordinate of left

// bottom corner// bottom corner

private private intint y;      // y coordinate of lefty;      // y coordinate of left

// bottom corner// bottom corner
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Rectangle Instance MethodsRectangle Instance Methods
public voidpublic void setWidth(setWidth(intint newWidthnewWidth) {) {

width = width = newWidthnewWidth;;
}}

public voidpublic void setHeight(setHeight(intint newHeightnewHeight) {) {

}}

public voidpublic void setX(setX(intint newXnewX) {) {

}}

public voidpublic void setY(setY(intint newYnewY) {) {

}}
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Rectangle Inst. Methods cont.Rectangle Inst. Methods cont.
public public intint getWidthgetWidth() {() {

returnreturn width;width;
}}

public public intint getHeightgetHeight() {() {

}}

public public intint getXgetX() {() {

}}

public public intint getYgetY() {() {

}}
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Rectangle Inst. Methods cont.Rectangle Inst. Methods cont.
public public intint getPerimetergetPerimeter() {() {

}}

public public intint getAreagetArea() {() {

}}

public voidpublic void translate(translate(intint deltaXdeltaX, , intint deltaYdeltaY) {) {

}}
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Rectangle Inst. Methods cont.Rectangle Inst. Methods cont.
public voidpublic void draw() {draw() {

}}
} // end of class Rectangle} // end of class Rectangle
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Your Turn: class StudentYour Turn: class Student

StudentStudent
values: (name, score1, score2, score3)values: (name, score1, score2, score3)
operations:operations:

String String getNamegetName() () –– returns the student namereturns the student name
intint getScore (getScore (intint i) i) –– returns the returns the ii--thth score (1score (1≤≤ii≤≤3)3)
voidvoid setScore (setScore (intint i, i, intint x) x) –– sets the sets the ii--thth score to x score to x 
(1(1≤≤ii≤≤3 and x3 and x≥≥0)0)
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class Studentclass Student

public classpublic class Student {Student {
// data fields// data fields——what goes here?what goes here?

// instance methods// instance methods——what goes here?what goes here?

}}
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Student Data FieldsStudent Data Fields
public classpublic class Student {Student {

// data fields// data fields
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Student Instance MethodsStudent Instance Methods
public public String String getNamegetName() {() {

}}

public public intint getScore(getScore(intint i) {i) {

}}



CSE 201 CSE 201 –– Elementary Computer ProgrammingElementary Computer Programming 180180

Student Instance Methods cont.Student Instance Methods cont.
public voidpublic void setScore(setScore(intint i, i, intint x) {x) {

}}
} //  end of class Student} //  end of class Student
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Student (v.2)Student (v.2)
public classpublic class Student {Student {

public public String String getNamegetName() {() {

}}

public public intint getScore(getScore(intint i) {i) {

}}

public voidpublic void setScore(setScore(intint i, i, intint x) {x) {

}}
}}
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Initial Values of ObjectsInitial Values of Objects

What is the initial value of a Person object  What is the initial value of a Person object  
pp after:after:

Person p = Person p = newnew Person();Person();

What about the value of a Rectangle What about the value of a Rectangle 
object object rr after:after:

Rectangle r = Rectangle r = newnew Rectangle();Rectangle();
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Automatic InitializationAutomatic Initialization

By default, the instance variables are By default, the instance variables are 
initialized as follows:initialized as follows:

0, for all numeric types0, for all numeric types
false, for false, for booleanboolean
null, for reference typesnull, for reference types

Note that local variables (inside methods) Note that local variables (inside methods) 
do not get initialized automaticallydo not get initialized automatically——the the 
compiler will complain about itcompiler will complain about it
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ConstructorsConstructors

Before the instance variables even come Before the instance variables even come 
into existence and are initialized, the into existence and are initialized, the 
object needs to be createdobject needs to be created
ConstructorsConstructors are the special operations are the special operations 
that take care of thatthat take care of that
If no constructor is defined explicitly, Java If no constructor is defined explicitly, Java 
defines a defines a defaultdefault constructor which simply constructor which simply 
creates the object and initializes the creates the object and initializes the 
instance variables to their default valuesinstance variables to their default values

CSE 201 CSE 201 –– Elementary Computer ProgrammingElementary Computer Programming 185185

Constructors cont.Constructors cont.

A constructor is a special kind of methodA constructor is a special kind of method
The constructor name is the name of the The constructor name is the name of the 
classclass
Like any other method constructors can Like any other method constructors can 
have zero or more parametershave zero or more parameters
Constructors are declared without a return Constructors are declared without a return 
type or voidtype or void
Constructors are invoked after the Constructors are invoked after the newnew
operator when creating objectsoperator when creating objects
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Constructor ExampleConstructor Example
public classpublic class Person {Person {

// data fields (instance variables)// data fields (instance variables)
privateprivate String name;String name;
privateprivate intint age;age;

publicpublic Person () {Person () {
thisthis.name.name = null; // this is not necessary= null; // this is not necessary
thisthis.age.age = 0;     // this is not necessary= 0;     // this is not necessary

}}

publicpublic Person (String name) {Person (String name) {
thisthis.name.name = name;= name;
thisthis.age.age = 0;  // this is not necessary= 0;  // this is not necessary

}}

// instance methods// instance methods
......

}}
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Constructor UsageConstructor Usage

Given the second constructor on the Given the second constructor on the 
previous slide, we can create a Person previous slide, we can create a Person 
object as:object as:

Scanner in = Scanner in = newnew Scanner(System.inScanner(System.in););

System.out.print(“What’sSystem.out.print(“What’s your name? ”);your name? ”);

String String myNamemyName = = in.nextLinein.nextLine();();

Person p = Person p = newnew Person(myNamePerson(myName););
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Another Constructor ExampleAnother Constructor Example
public classpublic class Student {Student {

// data fields (instance variables)// data fields (instance variables)
private private String name;  String name;  
private private intint score1;score1;
private private intint score2;score2;
private private intint score3;score3;

publicpublic Student (String name) {Student (String name) {
thisthis.name.name = name;= name;
// no need to set the scores to 0// no need to set the scores to 0

}}

// instance methods// instance methods
......

}}
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Your TurnYour Turn

Define another constructor for the Define another constructor for the 
Student class which takes a String and Student class which takes a String and 
three integer parameters and initializes three integer parameters and initializes 
the Student instance variables with the the Student instance variables with the 
given values.given values.
Then declare a student variable and Then declare a student variable and 
initialize it with a Student object with initialize it with a Student object with 
name “Al Fresco”, and scores 100, 200, name “Al Fresco”, and scores 100, 200, 
300.300.
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New Student ConstructorNew Student Constructor


