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14. Inheritance and Overriding

Inheritance(0 0D 0) 0000000000 0ODOOO00ODOOO0ODOODOOQNC++00000DODODOOO
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14.1 1S-A relationship

[JA is a kind of B.[]

O000000000ISADO -IS-ArelationshipU DO OOODAOBOODOOpADOOOBOOOOO
00000000000 (specialization)JDDCADODOOOOBOODOODAODDOOBOOODOOOOOOA
O00000DO0OpBOOODOODO;Ojaval 00000000000 sub classO super class(]

00000000 ogoOoUdPerson0 00000000000 O0ODODOOO firstnamdastnamed OO O
O Oshowinfo()U O OO

public class Person

{
// field declarations
private String firstname;
private String lastname;

Person()

{

firstname="unknown";
lastname="unknown";

}
Person(String f, String 1)
{
firstname=f;
lastname=1;
}

// method declarations
public void showInfo()

{

System.out.println("Name: " + firstname + + lastname );

}

public void setFirstname(String f) { firstname = f; }
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public void setLastname(String 1) { lastname = 1;}
public String getFirstname() {return firstname;}
public String getLastname() {return lastname;}

STUScoreMan.Student

O000000000000D0O0000Od (Student Score Management System, STUScoreMan)JO0 O OO O

gobooooboobooooboooobbooobbuooobooobbooobbooobbooobobog
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Student

// field declarations
String firstName
String lastName
String ID

// constructors

// method delcarations

0000000000000 00000000000000D0O00000methodjODODOOODOOO
O settersO getters...[0 00000000 OStudentD OO0 Person0 00000,

(StudentD O O O PersonJO0 000 0O DO OO PersonStudentd O O ID(COOO)I O
000000000000 000D0StudentisakindofPersonl[IU 000000 OOOOOCDOOO0O
oodao

Student Person

Jextends[]O Javal keywordsO O 0 0 0O 0O O Studentd O OO 0O OO [QPersond O O OO O O [JStudentO
OO00O0dPersond OO

OO0OISAD 0000000 D0OPersond 00000 DO0O (super class)0Student0 0000 OdOO
O (sub class)[[]

0000000000000 000StudentD 000000000 DOOOOOPerson0OO0
OfStudentD OO O O0O0O0OOCPersond00000000D0CO0O0ODOODOOOODOOOOODOO
OStudentD OO 0O0OCOOOPersonD 0000000 OCOOOODO(public)oO0O0OO0DOOOOODOCOD
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void main(String| | args
Student amy
amy Student
amy.setFirstname("Amy"
amy.setLastname("Wang"
amy .showInfo

gobooobboooboo

Name: Amy Wang

O000000000000OStudentD O O a kind of Person[]O StudentD O 0 0O O 0O O Persond O O O
0000000 DO00O0O0OO00DnSwwdentD O OO0O0O0OOOOO0DOOOO

public class Student extends Person
{

// fields

private String ID;

// contructors

Student()

{
setFirstname("unknown");
setLastname ("unknown");
ID = "unknown";

}

Student(String f, String 1, String 1i)
{
setFirstname(f);
setLastname(l);
ID = i;
}
// methods
public void setID(String id) { ID=id; }
public String getID() { return ID; }

0 Person.javal O firstnamel lastnamed O O O private]0 0 0 000000000 OO0 O O setters
Ogetters 0000

gdodooooooogo
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[JStudent IS A (kind of) Person[]

OJavall 0 0O 00O O extendsd O keywordD O O O ISAO OO OO OO O (subclass)d O O O O OO (super
class)J 00000000000 OODOO0O0OOO (private)]

14.1.1 instanceof

0000000000000 000D00000D00O0000D0O0O0 i instanceofd 00O

System.out.println(amy Person
System.out.println(amy Student
ogoooood

true

true

instanceof 0 0 0 00 O boolean0 000D amyd 00O 0OPerson0 00000000000 Studentd OO
oo

14.2 this and super

14.2.1 this

O0O0000OQothispODOO0O0OOOO000DOOOoO00OoooOoooooo

Student
//0000Student ("unknown", "unknown", "unknown");
"unknown", "unknown", "unknown"
Student (String f, String 1, String i
setFirstname(f

setLastname(l
ID i

14.2.2 super

O0D0000O0superj0 00 O0O0O0O0O0O0OO(superclass)j0 0000000000000
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Student
//0000OStudent("unknown", "unknown", "unknown");
"unknown", "unknown", "unknown"
Student(String f, String 1, String i

f,l /000000000 Person(f,1)
ID i

14.3 Overriding (O O)

STUScoreMan.Teacher

O000000000000STUScoreManD OO OODOOOOOOTeacherdOOOOOOOOOO
ooboooboooooboo@EooobooooobooooboobDoobooD)yYobooooboboo
gobooobooooobooon

public enum Expertise

{

Java, 0S, Database, Algorithms, Networking
}

00000000 0O0OPersonD 0 000OOTeachero OOOOQd

public class Teacher extends Person

{
private Expertise expertise;
Teacher()
{
this("unknown", "unknown", null);
}
Teacher(String f, String 1, Expertise exp)
{
super(f,1);
expertise = exp;
}

public void setExpertise(Expertise exp) { expertise

= exp; }
public Expertise getExpertise() { return expertise; }
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}

0000000000000 00000O0TeacherOOOOOOOOO

Teacher junwu Teacher("Jun", "Wu", Expertise.Java

000 Jjunwu.showinfo()JDOD O OO0 OD0DO00O0OO00DOO0D0OO00O0OO0O0OOOOOOOODOO T Teacher.java
000000 method:

void showInfo

.showInfo
System.out.print("Expertise: "
expertise

Java
System.out.println("Java Programming"

0S

Database

Algorithm

Networking

System.out.println("something interesting"

OISAD 00000000 sub classd O O super classt O O methodJO O O [JOverridingQJOD O OO 0 O O
OOsubclassO 000000000 ODOOsuperclassd 00O methodD OO0 OO OsuperXXX()DOOOO
0 O Osuper.showInfo()J0O O 0O O O O O O O superd O O showInfo() methodJO DO O OO OO OO0
Dodooooooooogon

OverridingD 0 0O 0O 00O O O super classd methodD OO O OISAOD O OO OO OO [Jsub classO super
classU OO0 000000 O0OsuperclassD 000000000000 O0OO0DOODOODOOODOOOO
OmethodO O ODODOODOO0O0OODOOOOOOOOOmMethoddOODOOODODOOOODOOO@OO
O000D000000D000000dshowTeacherinfo()UDOOOOO0OOO0OODOCclassODOO0OO0O
Oo00Oo0ooOo)yYooooooooobooo

public class Teacher extends Person

{

private Expertise expertise;

Teacher()

{

this ("unknown", "unknown", null);

}

Teacher(String f, String 1, Expertise exp)
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{
super(f,1);
expertise = exp;

}

public void setExpertise(Expertise exp) { expertise = exp; }
public Expertise getExpertise() { return expertise; }
public void showInfo()
{
super.showInfo();
System.out.print("Expertise: ");
switch(expertise)
{
case Java:
System.out.println("Java Programming");
break;
case 0S:
case Database:
case Algorithm:
case Networking:
System.out.println("something interesting");

O0O0O00OMthodOODODOOOODOOO

e OMethodO DO DOOODOOODODOODOOODO
OMethodOOODODOOOOODOOOOOOODODOOOOOO
OMethodOODODODOOOOODOOOOOOOO

0 O 0O O finald methodd O O O overridden[]

Constructorsd O O O overridden(]

14.4 HAS-A relationship

[JA has a B[]

O0OO0OHAS-ADOOODOQOOO0ODO0OOO0O00OO0fAhasaBODOOOO0ODAODOOOODOOODO
OOobOOoO0bOOoBOODOOODOOOBOOODOOOOODOOODO

0000000000000 00D00O0dDOd (Student Score Management System, STUScoreMan)(J [ [
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public class Course
{
private String courseName;
private String classroom;
private Teacher teacher; // Here is a HAS-A relationship

Course()
{
this("unknown", null, "unknown");

}

Course(String cn, Teacher t, String cr)
{

courseName = cn;

teacher = t;

classroom cr;

public void showInfo()

{
System.out.println("Course Name:" + courseName);
System.out.println("Teacher: ");
teacher.showInfo();
System.out.println("Classroom: " + classroom);

}

public String getCourseName()
{

return courseName;

}

OO000Studentjaval0 OO0 00000 D0OO00O0O00ODOOD0OO0O0OOODOOODOOOOOshowlinfo()O
OoverridingQD OO OO OO

public class Student extends Person
{
// fields
private String ID;
private Course course; // Here is a HAS-A relationship

// contructors

Student()

{
this("unknown", "unknown", "unknown"); //000O this
ID = "unknown";
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Student(String f, String 1, String i)

{
super(f,1);
ID = i;

}

// methods

public void setID(String id) { ID=id; }
public String getID() { return ID; }

public void takeCourse(Course c)

{

course = C;
}
public void showInfo()
{

super.showInfo();

if(course!=null)

System.out.println("Course: " + course.getCourseName());

}

000000000 0OHas-AD OO OO O Coursel O [Jprivate Teacher teacher;[J00 Student O Jprivate
Course course;[

O0000000O0O0OMainDO0ODOO0O0ODOOO0OODODOO

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

Student amy;
amy = new Student();

amy.setFirstname("Amy");
amy.setLastname("Wang");
amy.showInfo();

System.out.println(amy instanceof Person);
System.out.println(amy instanceof Student);

Teacher junwu = new Teacher("Jun", "Wu", Expertise.Java);

Course oop = new Course("Object-Oriented Programming", junwu,
"CCO802");

junwu.showInfo();

oop.showInfo();
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amy . takeCourse(oop);
amy .showInfo();

Name: Amy Wang

Name: Jun Wu

Expertise: Java Programming

Course Name:Object-Oriented Programming
Teacher:

Name: Jun Wu

Expertise: Java Programming

Classroom: CC0802

Name: Amy Wang

Course: Object-Oriented Programming
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