Mia etatpeio mMAnpwvel touc epyalopevouc tng os eBdopadiaia Baon. Ot amodoxEg
TwV epyalopevwy umoloyilovtal pe t€aoeplg SladopeTkoUS TPOTOUG :

A) MwobBwrtol (SalariedEmployee), mAnpwvovtal pe otaBepd mood ePfdopadiaia
avefaptnta anod To Noceg wpeg SovAsav.

B) QpouicBOiot (HourlyEmployee), mAnpwvovtal Ue TNV wpa Kot AapBavouv emmAéov
armoSoYEG yLa TG UTIEPWPLEG.

N NwAntéc (CommissionEmployee), TAnpwvovTaLl LE TTOCOOTA ETIL TWV TIWANCEWV.
A) MioBwTtol nwAntég (BasePlusCommissionEmployee), mAnpwvovtal pe éva Backo
TIOOO KL ETITAEOV LIE TTOCOOTO ETIL TWV MWANRCEWV.

H etawpeia {nta va avantuéete pa Java epappoyn (TestPayroll) yio va urtohoyileL tnv
pwobodooia twv umalAAwv tng. OL kAdoelg Employee, SalariedEmployee,
HourlyEmployee, CommissionEmployee, BasePlusCommissionEmployee va avrikouv
oto makéto payroll kat otnv edappoyn TestPayroll va yivel import tou makétou

payroll.

AvaAuon doknonc

y

SalariedEmployee CommissionEmployee HourlyEmployee
A

BasePlusCommissionEmployee

XpnolpomoloUpe tnv «yevikn» kKAaon Employee yla va meplypaloupe Tig PaoIKES
1810TNTEG Kal peBodouc mou eival KOWVEG yla OAeG TIC kKatnyopieg epyalopévwy. To
Slaypappa Seixvel mwg ol KAACELS yla TG Slddopeg Katnyopieg epyalopEvwy
KAnpovopouv tnv KAdon tou gpyolopévou. 2to mapadelypa pag dev Ba umapéet n
avaykn va dnuioupynBel avtikeipevo tumou Employee, Ba mpénel kaBe dopd va
kaBopilou e Tov TUTO TOoU £pyalopEVOU, yla To AOyo auto n kKAdon Employee Ba eivat
abstract (Mwa t€tolwa tdfn Sev pmopel va xpnowomolnBsl ywa tn Snuioupyia
OVTLKELLEVWV). Ta XaPAKTNPLOTIKA yia tnv Taén Employee eival firstName, lastName,
socialSecurityNumber. Entiong Ba mpénel va umapyet pa péEBodocg yla tov uTtoAoyLo o

Twv anodoxwv mou Ba tv ovoudooupe earnings. H péBodog autr amatteital yla



O0Aoug toug epyalopévoug alAd uttoAoyilel SladopeTkA TG amodoXEC ava TUTO
epyalopévou. MNa to Aoyo auto Ba dnAwbel wg abstract otnv umeptaén Employee kat
n kabe umotdén Ba mapakduntel tnv HEBOSO earnings £xovtag tnv KATtAAAnAn
vAonoinon (method overriding).

H kAdaon SalariedEmployee kAnpovopel kat emekteivel Tnv KAaon Employee. H kAdon
nepAappavel gvav KOTOLOKEUQOTH TIou UE ™mv EVTOAN
super (first, last, socialSecurityNumber); KOAEL TOV KATAOKEUQOTN
™ng UTLEPTAENG yla va QPXLKOTIOLOEL Ta niedia
first,last,socialSecurityNumber Tta omoia KAnpovopel amod tnv
uneptdén. Me tnv pebodo earnings umoloyiloupe T anodoxég tou MioBwtou
urtaAAAou. H pébobdog toString() tng uneptdéng Employee eniotpédel «6vopa,
eniBeto, AplOU6 aoddAong»y. H pébBodog¢ toString() Tng umotdéng
SalariedEmployee «MOPOAKAUTTELY TNV HEBOSO TNG UTEPTAENG KaL EMLOTPEDEL
TUNO £pYAlOHEVOU, 6vopa, emiBeto, AptOpod achdiiong». Katd kdmoto Tpormo,
n véa péBodog katapyel tn Spdon TnG apxikng. EmutAéov koAel tnv péBodo
toString() tng UNEPTAENG Employee WE TNV Xprion Tou super yio va AABEeL Tig

nMAnpodopleg yla Ta «ovoua, enibeto, AplOud aodpaiiong».

H k\don HourlyEmployee kAnpovopei kat enekteivel tnv kKAdon Employee. H
kAd&on opotla pe tnv SalariedEmployee nepllapfdvel évav kaTooKEUAOTH TOU UE
TNV evtoA super (first, last,socialSecurityNumber ); kalel Ttov
KOTOOKEUQOTH NG  UTEPTAENG yw  va  apxlkomoujosl ta  mnebia
first,last,socialSecurityNumber 1ta omola KAnpovopel amo Ttnv

umepTaln.

H k\don BasePlusCommissionEmployee k\npovousi kat enekteivel tnv
kAdon CommissionEmployee kol ouvenw¢ kot tnv kAdon Employee. H kAdon
nepAapPAvEL €vav KATAOKEVOOTH TIOU WE TNV €VvtoAy super ( first, last,
socialSecurityNumber, grossSalesAmount, rate );

KoAel Tov kataokeuaoth TN unepTdéng mou sivar n CommissionEmployee kat
va apxlkormotroet ta media mou kAnpovopel. tn puéBodo earnings umoloyilel Tov
HLOB0 pe TNV evioAnl return getBaseSalary () + super.earnings();
AuTO eilval éva mapadelypa MAvVaXPNOLULOTOLOLOU KWALKA TIOU ETITUYXAVETE LE

TNV KANPOVOULKOTNTA.



sto npoypaupa Payroll £xoupe évav mivaka pe 4 epyaldpevouc. ITn CUVEXELQ
dnuoupyou e évav epyalOUEVO yLa KABE TUTIO KAl TOUG AmoBnKEVOUE OTOV TIVAKAL.
Zto for loop epudaviloupe ta otolxeio Tou kABe epyalopevou tou Tivaka. Me tnv
2oLy

if ( employees|[ i1 ] instanceof BasePlusCommissionEmployee
)  OUMUTIEPAVOULE €AV TO QVTIKE(UEVO €xeL OnuoupynBel amd tnv kAdon
BasePlusCommissionEmployee, €AV vol TUMWOE ToV TMOALO Baolkd pLoBo,
UTIOAOYLOE Kol TUMWoe avénon 10% emt tou Baocikol poBol Kal TUTWOoE EMioNG TLG
VEEG amoboXEG Tou. TEAOG pe To TeAdeutaio for loop e ) BonBela tng uebddou
getName() emnotpédete 10 dvopa tnG KAAong mou Seixvel Tov TUMO Tou KABe
epyalopévou tou mivaka. KaBe avrtikeipevo otnv Java yvwpilel and mola kKAdon
TIPOEPXETAL KAl MIMOpel va mapel mAnpodoplec yia auth péow NG peBOSou
getClass.

JTov O0pwouod Twv KAdoswv Employee, SalariedEmployee, HourlyEmployee,
CommissionEmployee, BasePlusCommissionEmployee n mpwtn ypapun mePLEXELTNV
€VIOA} package payroll; AuUTO onpaivel OTL aviKeL oto TakETo payroll. Aeite
amno tnv eéepevvnon tov dpakelo class tou project TestPayroll. Oa €xel dnuioupyndel
évag untopakelog payroll 6mou ekel amoBnkevovtal ta class files OAwv Twv KAACEWY
TIOU TIEPLEXOUV TNV €VTOA| package payroll; Tlo vo Umopéoel va BAETEL N
edpappoyn TestPayroll Ti¢ kKAdoslg tou makétou payroll Ba mpénel va swoayw TIG

KAQOELG TOU TIOKETOU UE TNV EVIOAN import payroll.*;

// Employee.java
// Employee abstract superclass.
package payroll;
public abstract class Employee {
private String firstName;
private String lastName;
private String socialSecurityNumber;

// constructor
public Employee( String first, String last, String ssn )
{

firstName = first;
lastName = last;
socialSecurityNumber = ssn;

}

// set first name
public void setFirstName( String first )
{

firstName = first;

}

// return first name
public String getFirstName ()
{

return firstName;

}



// set last name
public void setLastName( String last )
{

lastName = last;

}

// return last name
public String getLastName ()
{

return lastName;

}

// set social security number
public void setSocialSecurityNumber ( String number )
{

socialSecurityNumber = number; // should validate

}

// return social security number
public String getSocialSecurityNumber ()
{

return socialSecurityNumber;

}

// return String representation of Employee object
public String toString()
{

return getFirstName() + " " + getLastName() +
"\nsocial security number: " + getSocialSecurityNumber () ;

}

// abstract method overridden by subclasses

public BBSEPECGE double earnings();

} // end abstract class Employee

// SalariedEmployee.java

// SalariedEmployee class extends Employee.

package payroll;

public class SalariedEmployee EXEENdsS Employee {
private double weeklySalary;

// constructor

public SalariedEmployee( String first, String last,
String socialSecurityNumber, double salary )

{
-( first, last, socialSecurityNumber );
setWeeklySalary( salary );

}

// set salaried employee's salary
public void setWeeklySalary( double salary )
{
weeklySalary = salary < 0.0 ? 0.0 : salary;
}

// return salaried employee's salary
public double getWeeklySalary ()
{



return weeklySalary;

}

// calculate salaried employee's pay;

// override abstract method earnings in Employee

public double EGERINGS ()
{
return getWeeklySalary();

}

// return String representation of SalariedEmployee object

public String EOSERING ()
{

return "\nsalaried employee: " + BUPEE.toString();

}

} // end class SalariedEmployee

// HourlyEmployee.java

// HourlyEmployee class extends Employee.

package payroll;

public class HourlyEmployee EXEends Employee {
private double wage; // wage per hour

private double hours; // hours worked for week

// constructor

public HourlyEmployee( String first, String last,
String socialSecurityNumber, double hourlyWage,

hoursWorked )

{

BUPEE ( first, last, socialSecurityNumber );

setWage ( hourlyWage );
setHours ( hoursWorked ) ;

}

// set hourly employee's wage
public void setWage( double wageAmount )

{

wage = wageAmount < 0.0 ? 0.0 : wageAmount;

}

// return wage
public double getWage ()
{

return wage;

}

// set hourly employee's hours worked
public void setHours( double hoursWorked )

{

hours = ( hoursWorked >= 0.0 && hoursWorked <=

hoursWorked : 0.0;
}

// return hours worked
public double getHours ()
{

return hours;

}

double
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)
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// calculate hourly employee's pay;
// override abstract method earnings in Employee

public double EEENINGS ()
{

if ( hours <= 40 ) // no overtime
return wage * hours;
else
return 40 * wage + ( hours - 40 ) * wage * 1.5;

}

// return String representation of HourlyEmployee object
public String EOSERING ()
{
return "\nhourly employee: " + -.toString();
}

} // end class HourlyEmployee

// CommissionEmployee.java

// CommissionEmployee class extends Employee.

package payroll;

public class CommissionEmployee extends Employee {
private double grossSales; // gross weekly sales
private double commissionRate; // commission percentage

// constructor

public CommissionEmployee( String first, String last,
String socialSecurityNumber,
double grossWeeklySales, double percent )

BUPEE ( first, last, socialSecurityNumber );
setGrossSales ( grossWeeklySales );
setCommissionRate ( percent );

}

// set commission employee's rate
public void setCommissionRate( double rate )
{
commissionRate = ( rate > 0.0 && rate < 1.0 ) ? rate

}

// return commission employee's rate
public double getCommissionRate ()
{

return commissionRate;

}

// set commission employee's weekly base salary
public void setGrossSales( double sales )
{

grossSales = sales < 0.0 ? 0.0 : sales;

}

// return commission employee's gross sales amount
public double getGrossSales|()
{

return grossSales;

}

// calculate commission employee's pay;
// override abstract method earnings in Employee



public double EHERINGS ()
{

return getCommissionRate () * getGrossSales();

}

// return String representation of CommissionEmployee object

public String EOSERING ()
{
return "\ncommission employee: " + BUPEE.toString();

}

} // end class CommissionEmployee

// BasePlusCommissionEmployee.java

// BasePlusCommissionEmployee class extends CommissionEmployee.

package payroll;

public class BasePlusCommissionEmployee EXEends CommissionEmployee {
private double baseSalary; // base salary per week

// constructor

public BasePlusCommissionEmployee( String first, String last,
String socialSecurityNumber, double grossSalesAmount,
double rate, double baseSalaryAmount )

BUPEE ( first, last, socialSecurityNumber, grossSalesAmount,
rate );
setBaseSalary( baseSalaryAmount );

}

// set base-salaried commission employee's base salary
public void setBaseSalary( double salary )
{
baseSalary = salary < 0.0 ? 0.0 : salary;
}

// return base-salaried commission employee's base salary
public double getBaseSalary ()
{

return baseSalary;

}

// calculate base-salaried commission employee's earnings;
// override method earnings in CommissionEmployee
public double EEENINGS ()

{
return getBaseSalary() + BUPeE.earnings();

}

// return String representation of BasePlusCommissionEmployee
public String EOSERING ()
{

return "\nbase-salaried commission employee: " +
super.getFirstName () + " " + super.getlLastName () +
"\nsocial security number: " +

super.getSocialSecurityNumber () ;

}

} // end class BasePlusCommissionEmployee




// Payroll.java

// Employee hierarchy test program.
import java.text.DecimalFormat;
import javax.swing.JOptionPane;

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

DecimalFormat twoDigits = new DecimalFormat( "0.00" );

// create Employee array
Employee employees[] = new Employee[ 4 ];

// initialize array with Employees

employees|[ 0 ] = new SalariedEmployee( "John", "Smith",
"111-11-1111", 800.00 );

employees[ 1 ] = new CommissionEmployee( "Sue", "Jones",
"222-22-2222", 10000, .06 );

employees|[ 2 ] = new BasePlusCommissionEmployee ( "Bob",

"Lewis",
"333-33-3333", 5000, .04, 300 );
employees|[ 3 ] = new HourlyEmployee( "Karen", "Price",
"444-44-4444", 16.75, 40 );

String output = "";

// generically process each element in array employees
for ( int i = 0; i < employees.length; i++ ) {
output += employees[ 1 ].toString();

// determine whether element is a BasePlusCommissionEmployee

if ( employees[ i [NENSEANCECEIBASEPIUSCommMiISSIONBRPIOVES )

// downcast Employee reference to
// BasePlusCommissionEmployee reference
BasePlusCommissionEmployee currentEmployee =

( BasePlusCommissionEmployee ) employees[ 1 1;

double oldBaseSalary = currentEmployee.getBaseSalary():
output += "\nold base salary: $" + oldBaseSalary;

currentEmployee.setBaseSalary( 1.10 * oldBaseSalary );
output += "\nnew base salary with 10% increase is: $" +
currentEmployee.getBaseSalary() ;

} // end if
output += "\nearned $" + employees[ i ].earnings() + "\n";
} // end for

// get type name of each object in employees array
for ( int j = 0; j < employees.length; j++ )
output += "\nEmployee ™ + j + " is a " +
employees( j INGEECIASSINMGEENARE ()

JOptionPane.showMessageDialog( null, output ); // display
output

System.exit( 0 );

test t = new test();



System.out.println ("Hi") ;
System.out.println(t.getClass () .getName());

} // end main

// end class Payroll
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