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class List { JHN faifclass list @]
(1) ZPEEEL (2) FUE

void insert() {...}
void delete() {...}
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TS Code Reuse

class List {..... Insert(int n) ;.... delete(int pos);};

class Listl: public List {
node& operator[](int index) ; //FIg

void insert(int n) ; // fSd5: iy 3k o et =
¥
void main() {

ListlL; ..... ; L.insert(15) ;

cout << L[3] ;

}
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(3 : list & stack
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struct node {int info; node* next; };

class list {
node *head, *tail ; int node _no ;

public:
list() ; list(const node& n) ; list(const list& L) ;
~list() ;

int getSize() ;

void insert(int pos, int value) ; // O: first, node no:last
void delete(int pos) ; // {|[# a7posi7 2

void show(string msg) ; //H]] L"H‘ gl Jﬁ

list& operator=(const list& L) ;

friend list operator+(const list& L1, const list& L2) ; //
friend list operator*(const list& L1, const list& L2) ; //1 &
friend list operator-(const list&L1, const list& L2) ; //Z &
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class stack: public list {

stack() ;

~stack() ;

operator=(const stack& s) ;

void push(int x) ; //JJ[IfiliStE[fjﬁﬁq\:ﬁ%}

int pop() ; //PJ'JBélistEl’v’ar (7

// listf| ip~operator+, -, * i 1 AR pR?
};




JHIEkclass list

T void main() {
list L1, L2, L3 ;
for (inti = 101; i<=108; i++) Ll.insert(L1.getSize(),i) ;
for (int j = 110; j>=105; j--) L2.insert(L2.getSize(), j) ;
L1.show(“L1="); L2.show(“L2=") ;
L3=11+12; L3.show(“L3=L1+L2=") ;
L3 = L1 * L2; L3.show(“L3=L1*L2=") ;
L3 = L1 -L2; L3.show(“L3=L1-L2=") ;
L3.delete(1) ; L3.delete(2) ; L3.show(“after 2 delete, L3=") ;
stack s1, s2 ;
for (int k=1; k<=10; k++) {
if (k%3==0) sl1.pop();
sl.push(k) ; sl.show(*“s1=") ;

s2.=.51; s2.show(“s2=") ;




\V

53 F SRS

SQ»III L
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fﬁ . (assignment)

class base { void main() {
Int X ; base b ;
public: derived d ;
setx(int n) { x=n;} b=d; // 7
} b.setx(5) ; // PFi[Esetx()
class derived: public base { b.sety(10); //?
Inty ;
public: d=Db;//?
setx(int n) { base::setx(3*n);} d.setx(5) ; d.sety(8); // ?
sety(intn) {y = n;} ¥

}
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@ base Obj = derived Obj  yoid main() {

(F") base b :
€ derived Obj = base Obj derived d ;
) b-=-d-;-/I-F
[ i
b.setx(5) ;
/1 FlijEsetx()

b.sety(10); //? F\[

d=b; //?H
d.setx(5) ; J.sety(S);
/1 7
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@& Case 1

void main() {
base *pb ;
base b; derived d ;
pb = &b ; // Sure!
pb->setx(5) ;

pb=2&d;// f'-?
pb->setx(5) ; // PPl {[&?
pb->sety(10); // ? / F'

10-1 K= HR|Iod s

€ case 2
void main() {
derived *pd ;
base b; derived d ;
pd = &b ; // 777 F\[
pd->setx(5) ; // ?F'
}
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® Casel
void main() {
base b; derived d ;
base &refbl = b ; // sure

refbl.setx(5) ;
/1 F{f#? base

base& refb2 =d ; // ?? F{

refb2.setx(5) ;
refb2.sety(10); // ?? F\[
¥

€ case 2

void main() {
base b; derived d ;
derived &refdl = b ;
//?F\[
refbl.setx(5) ;




N

&—i%: E[E [F’\i

LI

L

@ base-pointer =
&derived-Obj ()

@ base-reference =
derived-Obj (f*)

€ derived-pointer =
&base-0bj (F\[)

@ derived-reference =
base-ODbj F\[)
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class car { ... move() ; ...stopQ);};

o

class Benz: public car {...move() ; ...
class Volvo: public car {...move() ; /..
class Civic: public car {...move() ;/...

void main() {
Benz b; Volvo v; Civic ¢/,
demo(b); demo(v); demo(c) ;

}

ﬁfj —F’J‘:pfpu:ﬁ“

}Fg’ﬁlfv move()

void demo(car& ¢) { c.move() ; c.stop() ;}
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class car {
public:void move() { cout << *“car move”;}
i
class Benz: public car {
public:void move() { cout << “Benz move”;}
i
class Volvo: public car {
public:void move() { cout << “Volvo move”;}
¥}
void demo(car& c) { c.move() ; }
void main() { Benz b; Volvo v; demo(b); demo(v) ; }
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¢ (fiel Fﬁ‘ reference)

class car { B Rtry!
i ; Z=L[ 1=k F | B8
virtual void move() { cout << “car mQEIERGRAREA(IN

};
class Benz: public car {
void move() { cout << “Benz move”;}
s
class Volvo: public car {
void move() { cout << “Volvo move”;}
¥
void demo(car& c) { c.move() ; }
void main() { Benz b ;Volvo v; demo(b); demo(v) ; }
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(e F&‘ pointer)

1
S i Etry!

class car { B R (2
virtual void move() { cout << “car move”;}
i
class Benz: public car {
void move() { cout << “Benz move”;}
};
class Volvo: public car {
void move() { cout << “Benz move”;}
i
void demo(car *pc) { pc->move() ; }
void main() { Benz b ;Volvo v; demo(&b); demo(&vV) ; }
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class car {
virtual void move() { cout << “car move”;}
)i
class Benz: public car {
void move() { cout << “Benz move”;}
}i
class Volvo: public car {
void move() { cout << “Benz move”;}
¥
void demo(car ¢) { c.move() ; }
void main() { Benz b ;Volvo v; demo(b); demo(v) ; }
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void move(car& c) { c.move() ; ....}
N &L -
T 250
void move(void *p, int type) {
switch(type){
case 1: ((Benz *)p)->move(); break ;
case 2: ((Volvo *)p)->move(); break ;
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class plane {
virtual void fly() { takeoff(); onAir(); landing();}
void onAir() {...... }
void takeoff() {...... }
void landing() {...... }
T
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class plane{ class F16:public plane{
pubIIICZ | public:
virtual void fly() // void fly(){cout<<"F16 fly"<<endl;}
{ takeoff(); onAir(); void takeoff(){cout<<"F16
landing();} takeoff'<<endl;}
void onAir() 1
{cout<<"onAir'<<endl;}
virtual void takeoff() class B747:public plane
{cout<<"takeoff"<<end oublic: P praned
I;} ' :
33 _ // void fly(){cout<<"B747 fly"<<endl;}
}{/gc')% t'irgllr;%(d)in - void takeoff(){cout<<"B747
13 9 ta_1keoff"<<end|;}
}; void demo(plane &p)%b.fly();}
void main()
{
B747 b;
F16 f;
demo(b);

demo(f);
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Case Study: p. 10-19

list store(x); retrieve();

head —{ #1 . H#2 — o — #n

Ui 71 B list fACH [5) stackZqueue

retrieve | | store

#1 —
= retrieve

#1|#2

#n

queue

#n

~— store




class list {

virtual void store(int 1) ;
virtual int retrieve() ;

;s

class stack: public list { class queue: public list {

void store(int i) ; void store(int i) ;
int retrieve() ; Int retrieve() ;

}; }
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® o EERT R (pure @ H1 5125 |] (abstract

virtual function) class)
class printer { f[iigllij[r = (s
string filename ; WL'*EEE?%F}I%VEJJT
public: = PEeHIE PR
void reset() {... } e.g. printer p ; //XX

virtual void print(int m)=0 ;

}
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& TR R (pure virtual function)
class printer {
string filename ;

public:
virtual void reset()=0;
virtual void print(int mode)=0 ;

}




N

> 4)

_11;

3t

(N
bl

%

@ [ |- Efroverride FLUEREHH[IF A pY
AR R R

class printer {...... 1

class HPLaserJet6L: public printer {

void reset() { ...F 1= A4 L}
void print(int mode) {...f = [F-AY 2 .}
};
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class shape {
string name ;
public:
virtual void draw(char b[][80])=0 ; // 1 =% ¥ %=
virtual void clear()=0 ; // 7 =& ¥ [
b
class triangle: public shape {......... };
class circle: public shape {...... };
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class shape {

string name ;
public:

virtual void draw()=0 ;

3
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@ early binding
void fun(int x) {
cout << x;
h
void main() {
fun(5) ; // early binding
¥

€ |late binding
il
void move(car& ¢) {
c.move() ; // late binding
}
void main() {
Benz b; Volvo v ; Int X ;
cin >> X ;
if (x%2) b.move(); .....
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class student {
protected:

string studID, name, eMaill ;
public:

void fillData()=0 ;

void getID() { return ID; }
void show()=0 ;

¥

class LocalStudent: public student {
string ID ; ......

¥

class AbroadStudent: public student {
string passportlD; string country ;......

}
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class IMStudents {
const int MAX_STUD ;
student *stud[720] ;
public:
students(string filename=""):MAX_STUD(720) { }

void addData(string ID) ;
int search(string ID) ;
};
void main() {
IMStudents ims(“Imdata.txt”) ;
while (true) {

}
}
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