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o XFHEFMTIERHFNTHE  EHEC+ +HIENSSEM.
® XHAESR , HLHRE "virtual” XK=,

=BT EEHIANY

o BE:H "+". "-" SEBLMSHHIINRIZED ?
SNSRI BT A

o ZEMEHENCHEIIEEMUTZES N , EE—MsEMHERTAREERIE
R SEARRTA,

o C++ JIFALIEHEMANEEFT , MEREBEHC++PELHR.
B REEERRRIEESFT L 0

o B ZREBEMINARINEEHEISNE.

o IZRTEIHEHNIFRELIENLRERE | WEEEEMMHTESINE. FIa0
B (FEHSRINRAILIA "+ IZEASEIINE
m EEPSSIRALIA C++" IEEFFSCIIRGEEINIRD,

o EEJIRAVAFEFSRLREREL ;

® EE/IIRRRREL
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EERTER IR EREL

BH R RANEERRERE X
BRESEE! operator IZEFF (28 )

SHN=IRIBERANE-1 (BE++. --R9)
W BIZEFRFEFFIN
o WNREFEHH B NHEMRERE , FEEBEIIFRIAT oprdl B oprd2 , HH oprdl

79A 3335, W B NAKEREY A SERIRLREREL , TPEKBUNIZZE oprd2 AT/ERIE
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® ZEH S , KA oprdl B oprd2 #824F oprdl.operator B(oprd2)
5 8-1 SEERINRRIEHEET /IR REEL

o E3k:
B B+ -EEERNSHEENRRREL.
o Fim:
B SCERFOREER BUMENNIR.
o R
B MR EEERESHERINS,
RS ¢

#include <iostream>
using namespace std;
class Complex {
public:
Complex(double r = 0.0, double i = 0.0) : real(r), imag(i) { }
//1EEF+ BRI REREL
Complex operator + (const Complex 8c2) const;
//1EER- B REE
Complex operator - (const Complex &c2) const;
void display() const;//HiHE%L
private:
double real; //E#ECE
double imag; //SEUEED

Complex Complex::operator+(const Complex &c2) const{
//BIE—NMEET B X SRIE AR EE
return Complex(real+c2.real, imag+c2.imag);

}

Complex Complex::operator-(const Complex &c2) const{
/1B NER TR RIEIRENE

return Complex(real-c2.real, imag-c2.imag);
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void Complex:display() const {
cout<<"("<<real<<", "<<imag<<")"<<endl;

}

int main() {
Complex c1(5, 4), c2(2, 10), c3;
cout << "cl = "; cl.display();
cout << "c2 = "; c2.display();
3 =cl-c2; //{EREBEEAFTHENRE
cout << "c3 =cl-c2 ="; c3.display();
c3 = cl + c2; //[EREFIEEFTRERINE
cout << "c3 =cl + c2 = "; c3.display();
return O;

}

RIERRIZRERFESHIN
o WNREFEH U HRMRRE , E2aeBLIMFRIATC U oprd , H oprd HAZXS
%, WU N#EERI A XNRRRE , TS,
o REHF,
123 U oprd #H24F oprd.operator U()
FERBEER ++F--EHFN
® WNREEH ++E--NRMRRE , (EZREBLIHRAT oprd++ 8 oprd-- , &
& oprd AAZEXISR , W ++8-- MR A XHRERRE , BEE— int %
ishiZ N
o ZEHfE , TA oprd++ HZHTF oprd.operator ++(0)
5] 8-2 EFRETE + + T E + + JIETERERRREREL
o NIERREER , ERRENBI S
o GE++IZEF , ERRHEFEES—intES
o R FEERTTREAINIR,
® SCIIRJIENENNLF R,
RS -
#include <iostream>
using namespace std;
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class Clock{//BI$2ETE X
public:
Clock(int hour = 0, int minute = 0, int second = 0);
void showTime() const;
/[RIERBEERFER
Clock& operator ++ ();
//IEERBEIZER/FER
Clock operator ++ (int);
private:
int hour, minute, second;

Clock::Clock(int hour, int minute, int second) {

if (0 <= hour && hour < 24 &8& 0 <= minute && minute < 60
&& 0 <= second && second < 60) {
this->hour = hour;
this->minute = minute;
this->second = second;

} else
cout << "Time error!" << end|;

}
void Clock::showTime() const { //BAFE]

cout << hour << ":" << minute << "" << second << end|;
}

Clock & Clock::operator ++ () {

second++;

if (second >= 60) {
second -= 60; minute++;
if (minute >= 60) {

minute -= 60; hour = (hour + 1) % 24;

}

}
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return *this;

Clock Clock::operator ++ (int) {
/[ERFSRPIEESH
Clock old = *this;
++(*this),  //JEFRIE "++" BB
return old;

int main() {
Clock myClock(23, 59, 59);
cout << "First time output: ";
myClock.showTime();
cout << "Show myClock++:
(myClock++).showTime();
cout << "Show ++myClock:
(++myClock).showTime();
return O;
}
EEFTEE AR RRE
BB EESNMRERE , At s8N AR | ERER
BEHFNIEBIZEFFHINSR
=BT EE VAR RREHIAN
RENFESNRKEEEARFAF RSB
B3 99FR R ERELET
SRR (FE++. --BRI)
EDRZBE— T EEN KRS,
FERBIZER ++--HNEHRE , FE&5IRPEEIN—Dint , BEA0ERSE,
NREEBEAFNERRHPF R ERERINRNAE KGR | FJLUSIHREEIZ
KHIRTT,
EEFTEE IR R R EAIRIN
o NB=ERF BEH/T |
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Fixz{oprdl B oprd2
ZE)Foperator B(oprd1,oprd2)
o SIERBEER BEH/S
FIA= B oprd
“ZEFoperator B(oprd )
o FERHIZEF ++F1--BH/E
Fixz oprd B
“EFoperator B(oprd,0 )

51 8-3 Bk Complex BIIIAGEM “< <" EEFF/IIEMREE

® B - (WB) ERHIARREY  FISHAPASHERTT , RMNRMESER
SEHEIES A,

® <« (WH) BEFNIERRERLE  FHEEBRASEENRT , CHEREHRE
std::ostream5|FH , GEEHNEEEENES|B | IRElstd: :ostream5|A , FBLA
> TEE s

cout << a << b;

ZH HEFRIE

operator << (operator << (cout, a), b);
RS
//8_3.cpp
#include <iostream>

using namespace std;

class Complex {
public:
Complex(double r = 0.0, double i = 0.0) : real(r), imag(i) { }
friend Complex operator+(const Complex &c1, const Complex &c2);
friend Complex operator-(const Complex &c1, const Complex &c2);
friend ostream & operator< <(ostream &out, const Complex &c);
private:
double real; //S#5CE
double imag; //E&ES
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Complex operator+(const Complex &cl, const Complex &c2){
return Complex(cl.real+c2.real, cl.imag+c2.imag);

}

Complex operator-(const Complex &c1, const Complex &c2){
return Complex(cl.real-c2.real, cl.imag-c2.imag);

}

ostream & operator< <(ostream &out, const Complex &c){

out << "(" << creal << ", " << cimag << ")";

return out;

}

int main() {
Complex c1(5, 4), c2(2, 10), c3;
cout << "cl =" << cl << end|;
cout << "c2 =" << c2 << endl;
c3 =cl-c2; //fERERCERTREERE
cout << "c3=cl-c2="<<c3<<endl
c3 = cl + c2; //fEREREERRESINE
cout << "c3=cl+c2="<<c3<<endl
return O;

}

RERRIEY
[BIRR . EICER7TERIGIFIG ?

B 7-3 ZEBIEEHEANZE (5

#include <iostream>

using namespace std;

class Basel { //EZBaselENX

public:
void display() const {

cout << "Basel:display()" << endl;
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i
class Base2: public Basel { //ABiREZBase2EX.
public:
void display() const {
cout << "Base2:display()" << end|;
}
i
class Derived: public Base2 { //ABik4ESEDerivediENX
public:
void display() const {
cout << "Derived:display()" << end|;
}
Iy

void fun(Basel *ptr) { //2HIERERTSAVEE
ptr->display(); //"SIRI85-> R E"
}
int main() { //EREL
Basel basel; //7=BHBasel1Xi5:
Base2 base2; ///=BABase235345:
Derived derived; //FEBBDerivedZ&3452

fun(&basel); //FBBasel1xdSAYEsHARAfunREL
fun(&base2); //FBase23I& A8 AR funR$L
fun(&derived);  //FDerived X &iig5HEABfunREL

return O;
}
5 8-4 BT FERRESLINE TR 75
IMERA IRBUE— N BT ERVER
#include <iostream>
using namespace std;
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class Basel {
public:
virtual void display() const; //REEREX
1y
void Basel:display() const {
cout << "Basel:display()" << end|;

class Base2::public Basel {
public:
virtual void display() const;
by
void Base2:display() const {
cout << "Base2:display()" << end|;
}
class Derived: public Base2 {
public:
virtual void display() const;
by
void Derived:display() const {
cout << "Derived:display()" << end|;

}

void fun(Basel *ptr) {
ptr->display();
}

int main() {
Basel basel,;
Base2 base2;
Derived derived;
fun(&basel);
fun(&base?2);
fun(&derived);
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return O;

VIR RERREL
® Fvirtual X BARIEREL
® RIS TR SSMEEM
o C++HRYEREENSHBEMIREL
o ERHWVIRIFFFSHIRRRE , ERMETIREZ G , AL T EHRY
® —RAkRERET LA REEREN
® {IIEREABERREREN
® HARE T AR EREL
— RS
® EEREAIAEA
virtual BREEEE REE (FER) ;
® ERHAEARBEHIIERE N PHREUREEET |, MASEERRRECTIAIRHE,
® TERARPA LI E R PRI R R EH TEE.
o [BRE—ARAEBEAMNERREL , RANERIEREENSEE , MITPIBERE]
AR EERSHY,

virtual K=
® RAERAILIAR It Avirtual FFBEEREL , XBTRFEHMS B TRNISRFBTRESS
—MRER R REREY
u 121:1%51 BE5EXRNERHEERNEIR. SENERIRSHSEE ;
u REERSERNEREBHERNREESE HEXEGFRSMNIATEET.
%IFH?.:”EI’\J@EHE,
® WIRNEZFR. SHKREE=AEREZE | IRERNRETHE LIAEZE | Hia
BRENERE. XA, IREXNERIERS 7 EXIEREL
o RERTPHEREFSREmEXFERRERIFTBEHEEZF .
o — SR TAEIRERNRE P BERvirtualXEF , LUBINEFIAEE,
REATIERREL
?J1‘|'/Aﬁﬁ-§%f‘=’$ﬁ$’]m*ﬂl ?
o ReEId BB HPRIRER XS ;
o MRFTEARTHMABTEREIHHARNSAITERE (BiddeleteXFEHRELE

A
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Y ), IR ELERAIMIR IR N EREL , BN TdeleteIERERTREN.
— N AMER TR ERIBF

IR
#include <iostream>
using namespace std;
class Base {
public:

~Base(); //N2REHREL
%
Base::~Base() {

cout< < "Base destructor” << endl;

}

class Derived: public Base{

public:

Derived();

~Derived(); /A 2REEEL
private:

int *p;
by

#include <iostream>
using namespace std;
class Base {
public:

virtual ~Base();
%
Base::~Base() {

cout< < "Base destructor” << endl;
}
class Derived: public Base{
public:

Derived();

virtual ~Derived();
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private:
int *p;
y
RERSoNSHIE
® [EFX
B BPNESEBE—EE (virtual table)
B ERPELEEEAS M ERERIA Ot
B BNNURE—MEELRIRNERIEST ( EfSftvptr)
® ZSHRERISEIN
B EERPANRIERERE
BB SSSEENEE RS | AR RERERT , B EEEEIRER | Hk
ZIFrE FRRIEE RRETRI N 3ttt
B EzZAOMEERERE

— =3
ERREE
class Base {
public: (Base:fNLAZ)
virtual void f();
,V'TEU?' void g(); -
prli\;"]at :e i FEEgOHIEE (Base:gHUAD)
¥ ' BaseZiBNiZ: BaselUiER
class Derived: public Base —
public: ’ { wtr | |—— | HREfasEE —] (Derived:fHIftE)
virtual void f(); //Z&2Base:f i {5Eg0RIEE
virtual void h(); //FERIEEREL ; EenoiEE— |
p“i\';itje.: DerivedZEERTE DerivedRIESE (Derived:hAY{73)
Y

HESES

SR EREN
® MERHE—NMEEXRTEIBRIRERE , BEZEXTIRBEN BNIEERS |
BERFIRERELRR EE N B CHMRA | SiERERIAEAEIIA
virtual BREEEE REE(BHER) = 0;
® THHRERERIEIR ISR
e
® THHRERERIEIR SRS
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class Z£E%3

{
virtual X8 REE (SEEK)=0;
//EMfRER. .. ...
}
S EER

® FHSEIMSINIRITHIERYTMARA
® BHEXNEIEIITAERE—NMURRREEF | (RIEREXEEEKRAT,
o T ERTTATINAVREY , PILARSBENSEREREL , BAIRERETI,
=
o S RBEFAEISKER.
® EERE MHHSREAIIR,
5] 8-6 HhSRELF
//8_6.cpp
#include <iostream>
using namespace std;

class Basel {
public:

virtual void display() const = 0; //4EREEREL
%

class Base2: public Basel {
public:
virtual void display() const; //BE=EEAIERE
y
void Base2:display() const {
cout << "Base2:display()" << end|;

class Derived: public Base2 {
public:
virtual void display() const; //BE=E3ERIEREN
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void Derived:display() const {
cout << "Derived:display()" << end];

}

void fun(Basel *ptr) {
ptr->display();

}

int main() {
Base2 base2;
Derived derived;
fun(&base2);
fun(&derived);
return O;

C++11 : override 5 final

override
o T HRIER | BERFIRRERE , R — R ZERE
® BEEXK : REER (signatture ) TE—F
® FIEZEIE | RESB SEPIK const
THREFFUXENRZIRE 7 const , SHEHITRIEUEHRT

#include <iostream> class Derived: public Base { int main() {
using namespace std; public: Base *b;
void f1(int); b = new Base;

class Base { ~Derived() { b->f1(1);
public: _ 3 b = new Derived;

virtual void f1(int) const; } b->f1(1);

virtual ~Base() { return 0',
% void Derived:fl(int) { '
% cout << "derived f1" << endl;

}

void Base:fl(int) const { BITER

cout << "Base f1" << end|; Base f1

return; Base f1

}
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ERHES
® C++11 SINEAREES , ERmIFHMIARSITHIMIRLESEIR.
o HERHENEHTIZA  WERNEELESFE—EMURE , SIRERFD
BEHoverrideRIEIAREL , BERAIREES (signature ) ; EAREFE , NEME

REEIR.
final
o C++11iEMHAYfinal , FASRE RN FR , SEERAIREH NS
il :
struct Basel final { };
struct Derivedl : Basel { }; // fmiF$ai= : BaselAfinal , FRIviFmdkE
struct Base2 {
virtual void f() final;
%
struct Derived?2 : Base2 {
void f(); // #iFsEiR : Base2:f Afinal , FAFHES
%
=+
INGE
o TENR
B ZSERURES. ZE/FED. BRI, HERE. MZx3E. override 1
final

® IXZRIBEFR
m EECETEHEENGE
m ERSESSHNRE | 2EEYERSCCINSSMRTTE
B ERAERSFMSREIRSAIRIT A




