2026/03/13 11:49 1/20 18.00

000000000000 C++00000D0OO0O

18. 0 O

OO0 (Inheritance)J 00 00000D0OOO00O0O0ODOOO00ODOOO0ODODODOOOODOOOODOOD
gooboooobobooobooobobooobbuooobboobobboobbooobbooobo
goobooobbooobooobobooobbdoobboobbbodbbooobbooob o
OO00b00o0o0obO0obOOobACDO0bOBQUbOOOOOODADODBOOODODODOODODOD
oobooooc++00000O00OO0ODOO0ODOODOODOODOOOUODOO(@E@UUDObDbOOD
ooobO)yboooooboo?

1810000000

Oooboooboooobooobooboo0ooooooo0ooooboooooooDoOo@ooon)o
ooboooboOoooobOoobO@oooo)yoobooooooooboooDooobgboooobooboo
goobooobobooobooobobbooobbuooobboobbbodbLbooobbooobL o
ooobooo@uooboboooobo)yoobooboboo@Woboobo)yooboobooo

gobooobbooobboonooooon

ddoooooboooooooooooob oo b oo ooooooon
godooooooodouoooooo oo gudooooooooouoooooooood
Jdoodd —ooooooouoooooo® oo oo ooooooooooon
0000000000000 O00DO0ooooOcStudentD 0000000000 OODOODOOODOO
000000000000 00000000000000D00 (ForeignStudent)D OO OO0OO0OOOO
oo oooouoo
0000000000000 0000000000000OStudentd 0000 OO (Nationality)D O OO
O00000000000000Ofigurel00O0OOForeignStudentD 0O OO0 O0OO0O0OOODOO
OStudentO OO0 O@OOOCODOOOD0O0)YDOOOOODOnationalityDOOODO(@OOOO0OOO
0 0 O O nationalityD setter gettertl O )0

Student ForeignStudent

BRI AR RIS
name | /\ name |:|
SID I:I SID
score| | score [ |
bool isPass () {| nationality [ |
'ﬁturn bool isPass | }| {
__score>=60;} \ return

__ score>=60;}

Fig. . 000ODO
00 StudentD O O O O nationalityD O 0 O

oo LU UO

JunWwuO OQooQo
000000000000
CSIE, NPTU

Total 262733 - https://junwu.nptu.edu.tw/dokuwiki/


https://junwu.nptu.edu.tw/dokuwiki/doku.php?id=cppbook:ch-inheritance#img_fig_inheritance

Last update: 2024/05/23 08:04 cppbook:ch-inheritance https://junwu.nptu.edu.tw/dokuwiki/doku.php?id=cppbook:ch-inheritance

O0O00(Reusability)JO 000 0DOO0O00O0ODODOOO0O0ODOOO0ODOODOOODOO OOOO
0" 0doobbooobooobobooobboo bbb buoooboboooboor ooobg
gooog* bbooo» ogobbooobbuooobooobbooobobuoooboooobobag
goobogoboodbobto —toogobobooobooobbooobboobLob* oo booo
0000000000000 000D00000D00O00O0A0ForeignStudentd 000 O OO StudentO
0000000000 0000O0n0” oooDooOogOOForeignStudentD OO O0OOODOOOOO

OO00oO0o0boOo0o0obO0ooboogo@oobooooooboo0bbo0oooDooobDoOobooooDoOon)o
gobooobobooooboo* obobor obbuooobo

O000000000OForeignStudent0 00000000 OO00O0O0O0O” 00D0DDODOOODOOOOO
O00000@DO0O0O0ODODO0O000O0O0)Student D000 O0O0OOOOOOForeignStudentD O O
O00000000000000Persond0000000O0OQOQDO DO Student]]0 O O O ForeignStudentD O O

gobooobbodoobooobbuooob bbb booobboobb o
goboooboobo* obbooo» obooo!

Everything comes witha price! 0000000 0OO0OODOODOOY DODODO” O0DO0O0OOO0OOOOO
O D0oogouooooooo” oboooboooooooooooooooooon

18.2 ISAL [

0000000000000 d(Inheritance)J0 00000000 0O0OO0OO0O0OODOOOO0OOOD
OO0DO0oADOOOOBODOODAOCOODOOBOOOODOODOOOODOODOOOUOADODSB
O000OpfAIsakindof BQDD OO O —OO0OISA(is a (kind) of)D00 00 0AC0OOBODODOISAOOO
000000000 (Specialization)D 000000 0ADOOBOOOOODOOOOODADOODODODO
OO0bO0oOBjOO0AdODOBOOOCOUOD —OOOOODOODOOOODOOODOODOODOOO
gooooobobodobobooobbooobbooobbooobboo0b —booobboooo
OO00bO0boo0oboAdObOOBOOODbDADOODDODOBOOODODUODODOODODODOAODOOB

OO00O0O0DbOO000O0bOOo0obOOoooOOobDADDOOOO0OOOO0ODOOOObDOODOObOODbDOO
O ForeignStudentD O O 0O Student0 OO0 O00D0O0OO0O0OODOOOODOOOODOODOOOODO
O0O000D0OCO000O0ODOO00O0OOoOO0OoDooOogofigure 2]

Student name, SID, score, isPass|()

i

ForeignStudent | name, SID, score, nationality, ispass/()

Fig. 2: ForeignStudentD O
O StudentD O O O ISAO O

O figure 20 O "[JForeignStudentD Student0 0 000000000 StudentD 00000000 DOOO
OOOnotationalityD DD OO0 DO0DO0D0DODODOO0OODODOOONO (ParentClass)jOoonOd
O(ChildClass)J— O OO0 OO” D0DOO0OO0OO* 00" 00O0O0OD0O0OO0OOdForeignStudentd O O
O000Student0 00 OO0 OO StudentD O O ForeignStudentD OO 00000000000 OOO
godbooooododouooooooodotuooooooodooonooooooogod
oo oo oooooooon
O0000000000000000000000D000d (Derived Class)O O 0O O O (Base Class)QO O
00 0SubOSuper0 000 0ODOtable 10000

0 00O (Child Class) | O OO O (Derived Class) | O O O (Sub Class)
OO0 (Parent Class) | O 00O (Base Class) | OO O (Super Class)

https://junwu.nptu.edu.tw/dokuwiki/ Printed on 2026/03/13 11:49


https://junwu.nptu.edu.tw/dokuwiki/doku.php?id=cppbook:ch-inheritance#img_fig_isa1
https://junwu.nptu.edu.tw/dokuwiki/doku.php?id=cppbook:ch-inheritance#img_fig_isa1
https://junwu.nptu.edu.tw/dokuwiki/doku.php?id=cppbook:ch-inheritance#tab_tab_childparent

2026/03/13 11:49 3/20 18.00

Tab. 1: OOOOOOOO

gobdogooobooobooobobooobboobobooobbooobbooobboooonoD
O0000000000D000OForeignStudentD OO StudentD 000000000 DOOCOOOOOOO

O00000000000000000StudentD 000D O0O0OD0O0OO0(@OStudentO 000 OQoOO
O name[JSIDOscore0 00O OO0

0 showlInfo()[JsetName()JgetName()JsetSID()JgetSID)[JsetScore()JgetScore()O isPass()O O O O 0O O O
O00O000000Ocompare()DO00OO0OO0O)O

#ifndef STUDENT
#define STUDENT

class Student

{

private:
string name;
string SID;
int score;

public:
Student();
Student(string n, string i, int s);
bool isPass();
void showInfo();
void setName(string n);
string getName();
void setSID(string sid);
string getSID();
void setScore(int s);
int getScore();

b

#endif

#include <iostream>
#include "student.h"
using namespace std;

Student: :Student()
{
}

Student: :Student(string n, string i, int s)
{

name=n;

SID=i;

score=s;
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}

bool Student::isPass()
{

return score>=60;

}
void Student::showInfo()

{

cout << name << "(" << SID << ") " << score << endl;

}

void Student::setName(string n)
{
name=n;

}

void Student::setSID(string sid)
{

SID=sid;
}

string Student::getName()
{
return name;

}

string Student::getSID()

{
return SID;

}

void Student::setScore(int s)
{
if(s>100)
score=100;
else if(score<0)
score=0;
else
score=s;

}

int Student::getScore()
{

return score;

}

#include <iostream>
#include "student.h"
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using namespace std;

int main()

{
Student *bob = new Student;

Student *robert = new Student;

bob->setName("Bob");
bob->setSID("CBB0O1");
bob->setScore(80);
bob->showInfo();
robert->setName("Robert");
robert->setSID("CBB02");
robert->setScore(66);
robert->showInfo();
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[ForeginStudent is a kind of Sudent![]

gobogobbooobooobbooobbuooobboooboboo

#include <iostream>
using namespace std;

#include "student.h"

#ifndef FOREIGN STUDENT
#define FOREIGN STUDENT

class ForeignStudent : public Student

{

};
#endif

00 O public Student]00 O O O O ForeignStudentd 0 O O O O (derived from)Student0D OO0 00 0O 0O
0 00O “ForeignStudentD O O O O Studentd O 0O 0O O O O [StudentD O O O [JForeignStudentO O O

HEN

0000000000000 0000public00DD0D0O00O0DODOOOODOOO (Public Derivation)
oo oo OO
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private(] protected derivation O [ public derivation O O O O private
derivationO protected derivationJ0 O 0 000000000 OCOO

class A
{
public:
int x;
protected:
int y;
private:
int z;
b
class B : public A
—
' // x is public
// y is protected
// z is not accessible from B
%
class C : protected A
{
// x 1is protected
// y is protected
// z is not accessible from C
b
class D : private A
{
// x is private
// y is private
// z is not accessible from D
b

0000000000000 000000O0OForeignStudentd 000 O0O0O0OODOOOODO

0O SutdnetD O O O O JForeignStudentD 00000 O0O0OStudentO 000000 O@OODOODOOO
O0)YOOO0OoOoO0oO00OoooOoOoOoDOOdForeignStudentD D000 OOOStudentD 0O OO0
O0000000(public)DOO0O0O0OO0ODOOODOOOOODODO

#include <iostream>
using namespace std;
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#include "foreign student.h"

int main()

{

ForeignStudent *ohtani = new ForeignStudent;

ohtani->setName("Ohtani");
ohtani->setSID("INTLO17");
ohtani->setScore(100);
ohtani->showInfo();

return 0;

fffﬁ 00 StudentD O O OQname[]SIDO scored0 O O O privateJ0 000000000000
000 O publicO setterd getterd OO O O

gobooobboooboo

junwu@ws2 oop % ./a.out
ohtani (INTLO17) 100
junwu@ws2 oop %

0000000000 DOdForeignStudentD O O a kind of Student[JO O O ForeignStudent0 O 0 0 0 O

OO0StudentD OO0 0000000000 ODODOOForeignStudentD O 00O StudentD OO O OO0
O (Nationality)JOD O O OO0 O 0O 0O O nationalityd O O O 0O O O O setterd getterd O O

O ForeignStudentD D0 OO0 0DOO0OO0ODOODOO

#include <iostream>
using namespace std;

#include "student.h"

#ifndef FOREIGN STUDENT
#define FOREIGN STUDENT

class ForeignStudent : public Student
{

private:
string nationality;

public:
void setNationality(string n);
string getNationality();

}i

#endif
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#include "student.h"

void ForeignStudent::setNationality(string n)

{
nationality=n;

}

string ForeignStudent::getNationality()
{

return nationality;

}

#include <iostream>
using namespace std;

#include "foreign student.h"

int main()

{

ForeignStudent *ohtani = new ForeignStudent();

ohtani->setName("ohtani");
ohtani->setSID("INTLO17");
ohtani->setScore(100);
ohtani->setNationality("Japan");
ohtani->showInfo();

cout << ohtani->getNationality() << endl;
return 0;

gddooooooodouooood
junwu@ws2 oop % ./a.out
ohtani (INTLO17) 100

Japan

junwu@ws2 oop %

0000000000000 00000D000D0OO0O[OForeignStudent is a kind of Student[J! O O Student
O0000OQForeignStudentD D0 0000000 OOO (ParentClass)0 OO OO (public)D OO0 OO

1840000000000
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googd

O0000000000000dO (Public Derivation)d O ForeignStudentd O O O StudentO 0O O O O
O StudentD O 0 0O O O O O O Student(string, string, int)D 0D OO0 0O 00O O O OO nameJSIDO scoreld O
000000000000 00000000000000ForeignStudentD 00000000 OOOOO

#include <iostream>
using namespace std;

#include "foreign student.h"

int main()

{
ForiegnStudent *ohtani = new ForeignStudent("ohtani", "INTLO17", 100);
return 0;

}

00000000 00b0ooO0o0obO@WbobooooobOooooo)

junwu@ws2 oop % <nowiki>C++</nowiki> main.cpp
<nowiki>C++</nowiki> main.cpp foreign student.o student.o
main.cpp:16:31: error: no matching constructor for initialization of
'ForeignStudent’
-> 0000 ->000000000000000ForeignStudent00n0OOQOOd
ForeignStudent *ohtani = new ForeignStudent("ohtani", "INTLO17", 100);

N

./foreign student.h:3:7: note: candidate constructor (the implicit copy
constructor) not viable: requires 1 argument, but 3 were provided

-> Jodoo->0o0ooooo@ooooooooHoooooooiboooooobobhon
class ForeignStudent : public Student

./foreign student.h:3:7: note: candidate constructor (the implicit default
constructor) not viable: requires 0 arguments, but 3 were provided

-> Jodoo->oo0ooooo@ooooooooH)ooooooooobbobobobobobobboDd
1 error generated.
junwu@ws2 oop %

0000000000000 00000000000000[QOnew ForeignStudent(“ohtani”, “INTLO17”,
100);00 00 ForeignStudent0 D00 D0 OD0O00OO0O0O0OOO0DOO3000000DOO0ODOOOOOOO
ooboddoooooobddoooooooooo0od0 —0ObooooOoooobo3aooooa
000000000000 00000000000000D00ForeignStudentd 0000000 OO0O
00 OO (Implicit Copy Constructor)J0 0000000 OO0 0O O (Implicit Default Constructor)]

O0O(mplicit)D 0000 OO0 00000D0OO0O000O0ODO0O0ODOOOO0OODODOOOODOO!

ool ooy —
gooogo* 0" goboooboboon
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00000000 Ostudent.cpp0 0(0O0DOO)YODOOOODOOOODO

Student()
{

cout << "A Student's object is created." << endl;

}

0000000 main.cppd O O JForeignStudent *ohtani = new ForeignStudent; Q0 00000000
oo

A Student's object is created.

OOoobOobooobobobooobobobooo@uoboo)yoooo

(CobO)obh,00.00D00DbDOoO0bOObDOoOoo

goobogoboboooboooobooobobuoobobooobbooobbuooobbooonoD
gooo
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O 000 O (Default Copy Constructor)JOD OO0 OO0 OO
classname(const classname &)

OO0O0bOOoboooboboboOodbceonsttOODOODOOOO® DO OODOODO

@ 00000O0000000000000000000 —00000000

O(read-only) D000 OD0OO0OO(const classname &0 0O O0O0O0O0OOODO
O00do0ooooodoooooooonn

0000000000000 00000000D00000000O0Oclassnamed 00000000
O ForeignStudent0 OO0 O000O0OOO0O00ODOOOOODOODOOO

ForeignStudent(const ForeignStudent &)

gdodouoooooog

#include <iostream>
using namesapce std;
#include "foreign student.h"

int main()
{

ForeignStudent *amy = new ForeignStudent();
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amy->setName ("Amy") ;

amy->setSID("CBBOO3");

amy->setScore(60);

ForeignStudent *tony = new ForeignStudent (*amy);

tony->setName("Tony");

amy->showInfo();
tony->showInfo();

return 0;

goooooo

junwu@ws2 oop % ./a.out
Amy (CBBGO3) 100

Tony (CBBGG3) 100
junwu@ws2 oop %

goobooobobodoobooobbooob bbb bbooUbbooobboonb o
gobooob* oo boobbooobbooobboooboo

1843000000

0000000000000 00000000000000D00000D0000000Ddstudent.h
Ostudent.copO OO OOOOOOODODO

~Student(); //0000

a
Student: :~Student()
{
cout << "A Student's object is removed!" << endl;
}

O0O0Omaincpp0 00000000 DODOO0ODOODOOODOOOO

#include <iostream>
using namesapce std;
#include "foreign student.h"

int main()
{

ForeignStudent *amy = new ForeignStudent();
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amy->setName ("Amy") ;
amy->setSID("CBBOO3");
amy->setScore(60);

ForeignStudent *tony = new ForeignStudent (*amy);

delete amy;
delete tony;
return 0;

gooogooo

junwu@ws2 oop % ./a.out

A Student's object is created!
A Student's object is created!
Amy (CBB003) 100

Tony (CBB003) 100

A Student's object is removed!
A Student's object is removed!
junwu@ws2 oop %

500000000000

gobooobobooobooobobooobbooobbooob0boobobooobbooooob o
gobooobooboooobooobbooobbuooobooobbooobobooobbooobobag
gboboooboobodooobooobbooobooobobooobboobobbooobboon

oo Oon
000000000000 00000000000000D00000D000D0000 00 StudentD O

O ForeignStudent0 D00 OO0 OO0OO0O0OO0OOOOO

Student: :Student()

{

cout << "A Student's object is created." << endl;
}
Student: :~Student()
{

cout << "A Student's object is removed." << endl;
}

ForeignStudent: :ForeignStudent()
{

cout << "A ForeignStudent's object is created." << endl;
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}

ForeignStudent: :~ForeignStudent()

{
}

cout << "A ForeignStudent's object is removed." << endl;

gooogooo

int main()

{

ForeignStudent *ohtani = new ForeignStudent();
ohtani->setName("Ohtani");
ohtani->setSID("INTLO17");

ohtani->setScore(100);

ForeignStudent *yu = new ForeignStudent(*ohtani);

yu->setName("Yu Chang");

ohtani->showInfo();
yu->showInfo();

delete ohtani;
delete yu;

return 0;

gobogooo

A Student's object is created.

A ForeignStudent's object is created.
Ohtani (INTLO17) 100

Yu Chang (INTLO17) 100

A ForeignStudent's object is removed.
A Student's object is removed.

A ForeignStudent's object is removed.
A Student's object is removed.

goboooboboooobooobbooobbuoooboooonoo

ForeignStudent::ForeignStudent(string name, string sid, int score, string
nationality)

{
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this->name=name;
this->SID=sid;
this->score=score;
this->nationality=nationality;

goboooboobooooo

foreign student.cpp:15:9: error: ‘name' is a private member of 'Student’
this->name=name;

N

./student.h:7:10: note: declared private here
string name;

N

foreign student.cpp:16:9: error: 'SID' is a private member of 'Student’
this->SID=sid;

./student.h:8:10: note: declared private here
string SID;

foreign student.cpp:17:9: error: 'score' is a private member of 'Student'’
this->score=score;

N\

./student.h:9:10: note: declared private here
int score;

N

3 errors generated.

ooboodobobooobbooobbg
go.0ogoboooboo

Qerror: 'XXX' is a private member of 'Student']- 00O 0 0 - O0O0XXX'O'Student'0 0000

000000000000 O0OOForeignStudent0 D00 O0O00O0O0OOOOODOOOOOODO

YES!'-0 000 - 00000

gobogoboooboobooan

ForeignStudent::ForeignStudent(string name, string sid, int score, string
nationality)
{

setName (name) ;

setSID(sid);

setScore(score);

this->nationality=nationality; // nationality0 00 O0O0OD0O00O0OOCOOOOOO
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}

gbobogobbooobooboo

int main()
{

ForeignStudent *ohtani = new ForeignStudent("Ohtani", "INTLO17", 100,
"Japan");

ohtani->showInfo();

cout << ohtani->nationality << endl;

delete ohtani;

return 0;

}

gobooooooood

A Student's object is created.

Ohtani (INTLO17) 100

Japan

A ForeignStudent's object is removed.
A Student's object is removed.

gobooobboooboodbobuooobbuooobboobDbbooUbbooobbooobO
ooooooooooooooooogooboooobooobooogbog oo @Woog-ooe
O)ybooobooobooooooobooooooobooooboboobooooooo

goobooobobooobboooobooobboobobbooobbbooobboobobbooonoD
oopboooobobooooo

goodoooogooda

ForeignStudent::ForeignStudent(string name,

string sid,
int score,
string nationality):Student(name, sid, score)
{
this->nationality=nationality;
}

. oobooogobboooobooobobooobbooooboo:booobooon
ooooodobD —0oboooboboood

00000000000 [»:Student(name, sid, score)j[J0 00000000000 ODOOOOOOOO
oooboboooboboboobobooboobobooobob@EWoUoobobooDooboo)o
OOname[SIDOscore0 0000000 0DOOODOO0OOOODOODOOODOODO DO DODOOO
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O00000Onationality0 00 00O

gobogoboboooboogsyoboogoobooobooooboo

ForeignStudent::ForeignStudent(string name,
string sid,
int score,
string nationality):Student(name, sid,
score), nationality(nationality)
{
}

0000000000000 Onationality(nationality)J0D 0000000000 DOOOO0OOOO

ey

dddddddooddooooooooodoodooooooooooooooooon
0000000000000 00000000D00000D00D0000D0DO000DDO ForeignStudent
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ForeignStudent *ohtani = new ForeignStudent("Ohtani", "INTLO17", 100,
"Japan");

ohtani->showInfo();

cout << ohtani->nationality << endl;
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Ohtani (INTLO17) 100
Japan

O0000000000Oochtanid 00O ForeignStudentD OO0 0O 0000 OO DO Oshowlnfo()O OO
O0000((@OnameSIDOscore)D 000 O0OOOshowinfo)U O OOStudentO DO OO0 OOOO
goooooo

void Student::showInfo()
{

cout << name << "(" << SID << ") " << score << endl;

}
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void ForeignStudent::showInfo()

{

cout << name << "(" << SID << ")
<< score << "[" << nationality << "]" << endl;
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void ForeignStudent::showInfo()

{

Student::showInfo(); // 0000000000 showInfo()
g

cout << "[" << nationality << "]" << endl; // O0OOO0OOO0OOODOOOODOOO
ggdond

}
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bool ForeignStudent::isPass()

{
return getScore()>=50;

}
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class A

{

public:
int al;
int a2;
void a3();

I

class B

{

public:
int bl;
int b2;
void b3();

I

class C : public A, public B
{
/0000COO000000000000000
//O0000ADOBOOOOOOOOOO
/0000000al, a2, a3(), bl, b20b3()

};
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