CLASSES AND OBJECTS



(LASSES

A class is a user defined program that creates objects. It
contains the set of properties attributed to a certain
object.



THE STRUCTURE OF A CLASS

e Constructor(s)
o Methods that initialize objects
o A default constructor does not have parameters and sets the object to a
predetermined default -didentity
e Instance variable(s)/field(s)
o Usually private variables (int, double, String, boolean, float, etc)
m Private variables can only be accessed within the program they are declared
in
o These are the parameters of the object
e Mutators/Setters
o Methods that allow the user to change a parameter of the object
o Void methods, every 1instance variable has one
e Accessors/Getters
o Methods that allow the user to access a parameter of the object
o Have the same return type as the parameter, every 1instance variable has one
e ToString
o Provides the String representation of an object, usually displays the parameters
of the object
e Other methods pertaining to the object



CLASS TESTER

To test your class, you must write a new Java program that
creates the object of the class and implements the methods
of the class to see if they work how you want them to.



EAAMPLE CLASS: TELESCOPE

public class Telescope {

//A class that models a field telescope.

//private instance variables
private double diameter;
private double mainLength;

private double eyelength;



//Constructors

public Telescope
Diameter = 1;
mainLength = 1;
eyeLength = 1;
}

public Telescope

{

diameter
mainlLength =
eyelLength =

(double inDiameter,double inMainlLength,double inEyelLength)

inDiameter;
inMainLength;
inEyelength;



// Accessors (These methods retrieve information without changing it)

public double getDiameter ()
{

return diameter;

}

// Add two more accessors to get information about mainLength and
eyelength

public double getMainLength ()
{

return mainLength;

}

public double getEyelLength ()
{

return eyelength;



// Mutators (These methods change information related to an object)

public void setDiameter (double diam)

{

diameter = diam;

// Add two more mutators to change the values mainLength and eyeLength
// Methods: Note these methods are not static because they are associated

with a class

public void setMainlLength (double mainLeng)
{

mainLength = mainlLeng;

public void setEyelength (double eyeleng)

{
eyelength = eyeleng;



// return a String with diameter, mainLength, and eyelLength

public String toString () {
return "Diameter: " + diameter + "\nMain Length: " + mainLength +

"\nEye Length: " + eyelength;



// calculate the magnification or power of the telescope

//The formula to use is: magnification = mainLength/eyelLength

public double calcMagnification ()

{

return mainLength/eyelLength;

//The formula to use is: fNumber = mainLength/diameter

public double calcFNumber () {
// calculate the f-number of the telescope

return mainLength/diameter;



TELESCOPE TESTER

public class

{

TelescopeTester

public static void main ( String[] args )

{

Telescope tele = new Telescope(3.0,6.5,0.8);

//Use the

System.

System.

System

System.

accessor methods to print out the telescope’s properties.

out.println( "Diameter: "+ tele.getDiameter()):;

out.println( "Length of the main lens: "+ tele.getMainLength());

.out.println( "Eyepiece: "+ tele.getEyeLength())

out.println (tele);



System.out.println ("Power: "+ tele.calcMagnification() + " F-number: " + tele.calcFNumber () );
// Use mutator method to change the main length to 7.5 inches
tele.setMainlLength(7.5) ;
System.out.println (tele);

// and check the results

System.out.println ("New Power: "+ tele.calcMagnification()):;



EXERCISES FOR CLASSES AND OB]E(T

https://www.w3schools.com/java/exercise.asp?filename=exercise_classes1



https://www.w3schools.com/java/exercise.asp?filename=exercise_classes1

WRITE AND TEST A CLASS CALLED RECTANGLE THAT:
-HAS 2 FIELDS: DOUBLE LENGTH AND DOUBLE WIDTH
- [1AS A CONSTRUCTOR
- 11AS MUTATORS AND ACCESSORS FOR EACH FIELD
-{AS A TOSTRING METHOD
- 1AS 2 METHODS:
- ONE THAT CALCULATES THE AREA OF THE
RECTANGLE
-(NE THAT CALCULATES THE PERIMETER OF
THE RECTANGLE

*USE ALL METHODS IN THE TESTER*




WRITE AND TEST A CLASS CALLED SPEEDOMETER THAT:
-HAS 3 FIELDS:

-INT MAXSPEED, TNT CURRENTSPEED, AND

STRING UNITS

-HAS A CONSTRUCTOR
-{1AS MUTATORS AND ACCESSORS FOR EACK FLELD
-{1AS ATOSTRING METHOD THAT PRINTS THE CURRENT
SPEED WITH UNITS
-{1AS A METHOD THAT CALCULATES AND RETURNS WHAT
PERCENT OF THE MAX SPEED THE USER IS TRAVELLING AT

TESTALL METHODS IN THE CLASS TESTER *



