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£—ie, HTRAER, ER—LERNME, EAEEERIENA TEFNNRANRITE
B, ZSRABMSRAGE. ZSHERSEA—MEO, SMI5E . k. Z
IS, SBEARN—R, ERCHISKRRE, KIEHME.

BEEENTR—NER. B—MER, EAENSE, AENERT, FUTAERNITA

2. AtAFESTH?

HAIRNE, FHRALESESCIAT, EENEERN, SR REFEIM BRI
(3R) . BINERERERATRBER. MESRTRBHERM,, EALRRRIEH
ZESHNRE, REERITT Rt

MRMBEBEERSERT, EHPRBREN— S SEEZIRSMT, SRR
IBINFFARRA, MIEEREEE, JLUMREERYY B, MESYRBEERTIET 7
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£, REZERKIEERIZEME.

CH3ZIFMMESE: mENSSMSTHSE.

RERZS: URRSES, RNZAIFITHNRME. SREAEHHNERAIEFS
Z8, CrimERRIBCIBE RIS IR RERNRZERI—MRE, XS
B9

BITRSE: Y58 T, WESSOEAERFBIREFTHRELR, YWIEEFEIThI5Sk
R, BtImEssvIiRX A—EFRA sISEGR" (dynamic binding) AYHLEI, tBAUzN
SEYR., C++BITERECRSCINSE R, % Mk, BINRRAINESE, MUEki=eE, 889

MENEE .
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RERRERAVE MAE— M RERETAIRIE AN L virtual XK=, 1ZEREHUR /I REREL
BXEFE—MIF
BEIAIRESFEN T REAYdisplay ]

class Basef{

public:
Base(long x)
: _base(x)

{}

void display() const{
cout << "Base::display()" << endl;
}
private:
long _base;

3

class Derived
: public Base

{
public:
Derived(long base,long derived)
: Base(base)//BIEEZLEFIS
, _derived(derived)
{}
void display() const{
cout << "Derived::display()" << endl;
}
private:
long _derived;
}

void print(Base * pbase){
pbase->display();

void testo(){
Base base(10);
Derived dd(1,2);

print(&base);
cout << endl;
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//B— BRI HERIRERTSR
/ BB REERED
print(&dd);

cout << "sizeof(Base):" << sizeof(Base) << endl;
cout << "sizeof(Derived):" << sizeof(Derived) << endl;

Base::display/()
Base: :display()
sizeof(Base):8
sizeof(Derived):16

—#&BasedfYdisplay EREIN L virtual K=
Base::display()

Derived: :display()
sizeof(Base):16
sizeof(Derived) :24

itn, BRIRIER

W

MIBTTERFEATLI, vitvalXEFIING, RET—MHFIRHSFE — BAEESH
ERRERNSRE, BEXMEENSREIAR LIBERIRESAIR R R EL.

mE, EXRESSIRAOTENA/NESEE T, RBHEATSERAE TEX.

WEEESW N ATR:
{55 FE R ER R BT {5 FH KB BR &5 A
Base
= ‘ Base T
Derived Derived

viptr

base

~ derived

~ derived




FEEREIRYSEIR RIS

FEEREaET

LBasefdisplayBREIN L T virtual X8, TR T —NEEREL, BaseX IS HITEMERE MK
BT, EAENFRMNERSZII— N REREIETT, ZERSIETHER—RERSE (ER
REZR) . HPEFEHHEREREEIA O

Derived447 7 Base3s, HBAGUEE—Derived 5, KAZBIFEH—BasesRRIEETXY
%

ot eray
Base WEREE , EhERIRE ERFABK

KRR O ttehk
viptr
 base &Base::display() Eeslai)

Base::display()

AR HRYE 55 (override)

Base * p

viptr o - Derived(long. long)

 base

Derived: : display()

derived

Derived

EDerivedZXFP X ENX T displayiR#l, KETB=AIWE (override) , BERIZEREE
FREERRETRIN OB

BRI
Base EEHE | HREmEe BEEK

REERERI N OB LE
viptr
~ base &Base::display() ‘

Base::display()

RAERERAFAIE = (override)

Base * p

- - &Derived: :display() ;
viptr o - Derived(tong. long)

 base Derived: :display()

derived

Derived

Base* p ZigMDerivedsy5R, (kFARBEHIDEIEZEAIERS. FEEtpEAMAdisplaysRiz],
EMB—NERE, BasBEviptrikZIER, WWITERPFMAIZDerived: displayfy
Ak, FrLAJEFZIDerivedfdisplayRRiE].
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EEHNES

NR—DERRINRREE N IERE, BACHEREIRELRTORIFTHERS, BMEE
IREXRPEIR T virtual X2, BINARERS. ERE—RATREER, MUFERE
RPILLEREAHTES. BREIEIE—ENEX:

o SESHERAEHERRES;

o SESERAEHERNSENE

o SESRERAEHERRNSEESE,

- SESRERAEHERRREISE,

BRI RREF TEERN, REURSREREIF (REE. REEE, &
HNNE) | FREFERENTANSE TR ESE. XIMEIRREAIL, FrLAC+HRH T XiE=x
overrideRfRFRIX—[a)R,

XKiE=FoverrideBI{ER:
FRERHNRESEG R G, REENAIESZEI, IltoverrideXxiE®x, HiFIRIESULE
WENX AR EETE A EREHITEE.

virtual void display() const{
cout << "Base::display()" << endl;

}
28 void dispaly() const override{
29 cout << "Derived::display()" << endl;
30 }
31

class Base{
public:
virtual void display() const{
cout << "Base::display()" << endl;
}
private:
long _base;

3
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class Derived
: public Base

{

public:
/ [TEEIEIREZRFTE X R EE R KA R EL
/I REZIEREEF, RERNASMRE
/8B ERIEE
/* void dispaly() const{ //F&iRsE */
/* void dispaly() const override //4miFSELIREE  */
void display() const override
{

cout << "Derived::display()" << endl;

}

private:
long _derived;

3

Bx B4

(1) EEREERNZENERS, EEREXNKIPENHNERHSEEPEXNESRE
= 2iER;

(2) HEXEDPENTEHRHE, RERXEHTES, IMETEREXRNRABNERZZLHEAR
Divirtual, {kFAZEEEREY;

(3) REAEREKIRERZE, BEXRSREXRPRNEHRNERLS BEEREERAR
REIAOMLE, AARESRHEFS.

MSSE (RRREE) BEEFEE (=)

FEREHHIBANTRAGERIE, BERMNESSREARIMERAE? ELRERHEE
EERriEny, FEHEUTEIHEXK:

L IRERPEEZERY (BRAIREREERPIBEIHER)
. BIEIRESRTSR

. BERMNEHIERIRERNSR (HEXS|RBERERNIR)
. B EE (5IR) FRERL

REERIHER . EXIETHEAR T IRESSSLIAIEREL.

a EFE wWw N -
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FEEREER"
EREREHNHIRvirtual XEFRIZ N
. ERHEFEN, (FE)
2, BUEERRANELR, ()
3. BEERAYETHRZIRESRAIRE, EXREHHEFETIRERRGE (HF)

INRRBRERE, HEdpbasefsftXRA— 1 EBAINREE, BANASBITEREGE
HHER, EERFERUBXPHREIZEE,

BTYREERE, EHIXAEREEISIURA T EZAYS .

SRS RAES TEAANGG, RATTIAEEXAE /NS (HitEEs)
1, EREFMEME?
RETE AT, ﬁ%ﬁﬁeﬁff TEEFMTER, EREEEFIIZRIEHTS (ARAE

BX, BEHAE Wiz E QIR —BMIE R KB ARSE
/1

2, —"RPERAREIIK?
ERHER (BER) JAEEAE—IHE, FHE— M ERagbi
PNRAILUSARERER (REERSMREREREER) ;

LA —KEREER (BMEXPNRES M ERE, HXLERAREIER I ER AR
)

BAILIEZIRERER (RS EERERIES)
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o fsofEt ei=tan
ase EEEE | HhEmmse BEBKX

FEERFRIA O itk
viptr
base Base(long)

Base::display()

&Derived::display() :
vfptr Derived(long, long)

_ base

Derived: :display()
derived

RER R INES (override)

Derived

Base1 RFABERX

& Basel::show() Base1(long)
base1
: Base1::show()

Base2

By & Base2::display() Base2(long)
viptr2
base2 Base2::display()

T &Derived::show()

base1 Derived: :show()

viptr2 & Derived: :display()

Derived: :displa
~ base2 play()

derived

Derived

3. ERHNERELINE EHA?

ERHNEERET ERAELIN. SRPENTEREZE, MeENRIEHET
Ve, S EREUSTT, ZERSISTHER—KEREER, EREERPEFEIRE
EREN OSbAE,

U, ZEMISHXS

B# (overload) : KREFEE—IMFEF, HRIHBZFERERN , RESHEEE. U=
. MUYEF—FE;

BRiEL (oversee) @ KRERESRIREEZE, REZFEER, HAAMIEE (S84
EIthEEIpkBRTET) ;

B (override): REMERIRERZE, ERSIREXRPEITENHEIIEREL,
BENIRRERERPIANAOMLE, FAAEEERETS




REERENRYPRE
REREWNFILEC++IRE T RIFREZE, (BIAZE T —L295R, AT UFREIAEEIR NRER
2
1. SRR RER P EHE

MIERERMERREIEXNSR, TThREIRRIIRI, MERSHHSHENREZ —NEE
FEENSR, BT NRAERNEINEEE. MRSIEREIRIEREL, FBLRIEIER
HiT5E, MSEIREIZLE, FETFRE.

2. BTSRRI S AR DAY

FEEREAISERRER:  ** this -> viptr -> vtable -> virtual function **, {BE&5RREL
RBthistgEr, FTATTEBIEEIvptr

3. InlineFBEIAREEIR D EHREL

R AinlineREERIFEETHAERR, MERFPHETLTEZENNSESTSE, B RS T
SEAYUNERERSRE, inlinese

U . BB RAARRGR P ERE
ERHERRNENRSSHNTR, SEBRETX

EEREHFHBEER
RS HIOR SRR IE T SEREES (R3IM) RARERY, PAR(BE
FPRARATERIE?
1. BRI E AR SR

FHIRERENSSSANBIRIGM, IWiTREDerivedriE X displayR i3I Base Y
displayBREUASE T BRiE.

2. {EISEREFTYEmERiIbIR RS

class Grandpa

{
public:
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Grandpa(){ cout << "Grandpa()" << endl; }
~Grandpa(){ cout << "~Grandpa()" << endl; }

virtual void funcl() {

cout << "Grandpa::funcl()" << endl;

virtual void func2(){
cout << "Grandpa::func2()" << endl;

class Parent

: public Grandpa

public:

Parent(){
cout << "Parent()" << endl;
//funcl(); //MEiERE R FRE REL
}
~Parent(){
cout << "Parent()" << endl;
//func2Q); //HaeREIE B REEREL
}

class Son

: public Parent

public:

Son() { cout << "Son()" << endl; }
~Son() { cout << "~Son()" << endl; 1}

virtual void funcl() override {

cout << "Son::funcl()" << endl;

virtual void func2() override{
cout << "Son::func2()" << endl;

void testo(){

Son ss;

Grandpa * p = &ss;
p—>funcl();
p—>func2();



FAGrandpaz&fgftpigmSonzixds:, BIXMEETpIEREfuncl/func2 . ER 2T A AEIRY
BESonzERYfunc1F0func2eRZl,

1iEBBN(EParent ;2B W funclflfucn2B, ESonFB LA funclflfunc2BsS.

virtual func1()

virtual func2() Sl

virtual func1()
virtual func2()

—— WNREParentEAIEEFIFIESREIPR A EHEE
ElIE—NSonIJ&



class Parent
: public Grandpa
{
public:
Parent(){
cout << "Parent()" << endl;
funcl();/ /44 ek B bR FH 2 e B

grandpaXJ& }

~Parent(){
cout << "~parent()" << endl;
func2(); //8 R E bR FH RS AL
}
1.0

Grandpa()

pare nti{l’% Parent()
Grandpa: : funcl()
Son()

~Son()

~parent()
Grandpa:: func2()
~Grandpa()

EparentAUNERENITES, HAMEZEMIESonfINIR, FidiEsd, REEEIFER
PAEBIERS (B AGrandpa¥ 9B FRSREL6iETEE, EERFICR T Grandpa: :funcl
FOfunc2BYstt)

TEParentAUMTHIREIAITHY, LRSSonfITREIE ST T, BREEEIIFERLLILA
#8453

(FRIMAIZFHEERGR)

—— 405 ParentzRPth B 1 funclflfunc2, BRASVEREParentANERYRERREL,

3. EEBRREHPERESRL

class Basef{

public:
Base(long x)
: _base(x)

1}

virtual void display() const{
cout << "Base::display()" << endl;

}

void funcl(){
display(Q);
cout << _base << endl;



void func2(){
Base: :display();
}
private:
long _base = 10;
3

class Derived
: public Base

{
public:
Derived(long base,long derived)
: Base(base)
, _derived(derived)
{}
void display() const override{
cout << "Derived::display()" << endl;
}
private:
long _derived;
}

void test0(){
Base base(10);
Derived derived(1,2);

base.funcl();
base.func2();

derived.funcl(); //JEF T Derived: :display();
derived.func2();

}
F1/2/4%FA, BIAFEHBasefIdisplayERiE],
B3N AR E RS,

derivedXISRFRRfuncliRE], E9DerivedZ2RBEMNENX B HIfunclEREy, FrLARIZE
BAEEFIRAfuNc1RE],

S LAIBfE OthisiEFTILRT R4 T M 568, Bi /T Base*38BY, IthAdthistEFHEARIEMAY
derivedX5R, MASESIBHHEMIRERTSAISM, EfunclhEBREREdisplay, fit
KRENZSEZEHH,



i ESES
TR
1. X TARESI, R
2 . REX T protected BABEEAHIL, HFIMHEE

SERE RN

MERBE—IMTARNERE, TFSRRT, EERPIEIERSGEHBRENAIE
I, MICEFREAEERL, SRIEMERZERNIREREM. Xl2EERLIIF
F. fEREREREIIAIT:

class ZEHZ {
public:

virtual REEE REH(EEH ...) = 0;
};

EEXPERAERAHEES RIS
BAEREEFELIE.

ZNIRERAILEER A TSRS, ERBFESR/ERLSHAED (AE
ERERRIFSER) .

EX T HEREAIREPHRE, MRRFLELHLIIR.

{RSTURMH— MEERERISEI, B

E—ER5F:
class A
{
public:
virtual void print() = 0;
virtual void display() = 0;
}

class B
: public A
{
public:
virtual void print() override{
cout << "B::print()" << endl;

}
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3

class C
: public B
{
public:
virtual void display() override{
cout << "C::display()" << endl;

}
H

void testo(){
[/AEEN TEREREL, AREMSRE
/ /SR ET RIS
//A a;//error

//B b;//error

Cc;

A *x pa2 = &c;

pa2->print();

pa2->display();
3

TEASSHRFSRRALREEREY, ARG, TiECIENSR;

TEBRPABEARRILEREL, MNRICFHERMEERSEERE & (ELMT) |, BXALL
BliENSR,; RERE—MEEREIELI, BRIBREMSE, BRECIENS;

BETIRECE, STARMTERMARERERISEIN, CETREBEIENR,

RIVERIESE (EMARERERE) EATEEENSR, BREILIENIEERETT, 8
[FIRESENIR, KIEARASLINTFAIAEREEREN.

fh R R &R SR
SS—MEFZ R, SRENEFZRZAR, SRENE 2 JRIREN ERIETR

#define PI 3.141592653
class Figure{
public:
virtual string getName() const

1
(o]

virtual double getArea() const

1
(o]

3

class Rectangle/ /457
: public Figure

{



public:
Rectangle(double len,double wid)
: _length(len)
, —width(wid)
{}

string getName() const override
{
return "$EF";
}
double getArea() const override
{
return _length * _width;
}
private:
double _length;
double _width;
}

class Circle

: public Figure

{

public:
Circle(double r)
: _radius(r)

{}

string getName() const override
{
return "[EfF";
}
double getArea() const override
{
return PI * _radius * _radius;
}
private:
double _radius;

3

class Triangle
: public Figure

{
public:
Triangle(double a,double b,double c)
: _aa)
, _b(b)
, —c(Cc)

{}



string getName() const override

{
return "=FF";
}
double getArea() const override
{
double p = (La + _b + _c)/2;
return sqrt(p * (p -_a) * (p - _b)* (p - _c));
}
private:

double _a,_b,_c;

3

BXFiguretPE X HERE, RELZNIREXRELN, &ETLMERAERAES (51/R)
iEm (4PE) FREERIREXRNSR, BEERACEHSEIAYEREL.

MR RE RN T IRE RMIERRYE.

HEN T protected{diSEHEAYZE

MER—IMEREN T protected BUAIMIIE R KB IR publictiEREL, TIEEEINEHIE
RERERTEANEXIRAREAREERIZZEAINIR, (BRILIH

HiREHFAIZE, XTREREFE, AFRECIEE SRR S — Mz IURImSRES.

DerivedZ&E X T protected BIERIMIIEREL, DerivedSEtBRIMSREE, TiALIENR, (BE
ATLAE MIEHHERIRESRIIR

class Base {
protected:
Base(int base): _base(base) { cout << "Base()" << endl; }
private:
int _base;
3
class Derived
: public Base {
public:
Derived(int base, int derived)
: Base(base)
, _derived(derived)
{ cout << "Derived(int,int)" << endl; 1}

void print() const

{

cout << "_base:" << _base
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<< ", _derived:" << _derived << endl;

}
private:
int _derived;
}
void test()
{
Base base(1);//error
Derived derived(1l, 2);
}

trRERPERE (ER)

BPAIEREABERE XA RE R, EITRREFTLIE X IERE, —RKix, WMREH
EX TR, RN RE X ETERE, TEEEANEHBIHERE, &
ISR IR,

class Base
{
public:
Base()
: _base(new int(10))
{ cout << "Base()" << endl; }

virtual void display() const{
cout << "*_base:" << *_base << endl;

}
~Base(){
if(_base){
delete _base;
_base = nullptr;
}
cout << "~Base()" << endl;
}
private:

int * _base;

3

class Derived
: public Base
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{

public:
Derived()
: Base()
, _derived(new int(20))
{
cout << "Derived(D" << endl;
}

virtual void display() const overridef{
cout << "x_derived:" << *_derived << endl;

}
~Derived(){
if(_derived){
delete _derived;
_derived = nullptr;
}
cout << "~Derived()" << endl;
}
private:

int * _derived;

3

void test0(){
Base * pbase = new Derived();
pbase->display();

delete pbase;

EH Tdelete pbaseRTHILEER:

BE2EARDerivedIHTIAREYL, (BRI REIT— 1 BaseRKIgEt XA, KTiEHHE,
REepkis, BXAABaselITAREL, EIWHRFRIeX M EUEINXA=E, &EEA
operator deleteEIHRHENIRAGT SRV AF=E (RiESNEFERWRIEE LR
DerivedXy%:, SBmitERIZEINEZ KA, SdeletelEAPISEHHIRBIIRBRE —
delete pbase)



ATIESSE RSB RIRESSATREL, FERGBaseAITHIREBIR IREREL,
DerivedS R AL REREIRIER, 1DerivedHIERERTCRAVEREBEINZ T, 14
REREARER, WANRETEE.

Base
Base::Base()

viptr &Base::display() Base::display()
- &Base::~Base() Base::~Base()

. Base”pbase

Derived::Derived()

&Derived::display() Derived::display()

&Derived::~Derived() Derived::~Derived()

_ derived

Derived

pagE -

INEO

{EsCiFRYERSR, MRFETEXMSHOIGRERTRAIOTR, BEEEXAITIIHLIR
FEEEE.

2N —PRENTERE, FSCrITREIRIERE.



IGIEERIFE (ER)

MBITHERIAIRIAEE, BAIBEMNBERIVFE, EZrE2RCHE, HNESHL
BISFRFRIGUER? ——ZARTLA

class Base{
public:
virtual void print() {
cout << "Base::print()" << endl;
}
virtual void display() {
cout << "Base::display()" << endl;
¥
virtual void show() {
cout << "Base::show()" << endl;
}
private:
long _base = 10;
h

class Derived
: public Base
{
public:
virtual void print() {
cout << "Derived::print()" << endl;
}
virtual void display() {
cout << "Derived::display()" << endl;
¥
virtual void show() {
cout << "Derived::show()" << endl;
¥
private:
long _derived = 100;
b

void testo(){
Derived d;
long * pDerived = reinterpret_cast<long*>(&d);
cout << pDerived[0] << endl;
cout << pDerived[1] << endl;
cout << pDerived[2] << endl;

cout << endl;
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long * pVtable = reinterpret_cast<long*>(pDerived[0]);
cout << pVtable[0] << endl;
cout << pVtable[l] << endl;
cout << pVtable[2] << endl;

cout << endl;
typedef void (*Function)();
Function f = (Function)(pVtable[0]);

£O);
f = (Function)(pVtable[1]);
£O);
f = (Function)(pVtable[2]);
O,

BEE— " DerivedZRXIRd, XNMNRHNAFEWEH="HNBEMEY, FRNERER
s, ENMUBERIongBIEYE base,

FE=/MIBElongBIHUE derived.

BIRGEFLIGIX N DerivedSEIRMA T FM="MongBUTTHAVEA, FTEMXANEEEH
=1 Ttx, ERTASHElongBidlE, MHEE, F—14A52Es (i) |, 7
EPHRAVEER BiRiEes A ong B REHXMBIAYE.,

XN EREGEHEMER, ERTER=TEREIACHLL (3 * 8FT5) , BAFE
ERMAFR=""ongBYTtRMIEHE, FXEE, BEEEHEHEN=1Ttx, 521
ERRE IR IFER U ongBIEIERE X =P REUBURYE.
ERFH=ATEASEREGE, BPABRKXN = e e e AAN AR R TS
i, A LABYREGSs I TEA T .

IIE Y EERPERERERIT, RERAERINYEFMAT.

16
24
94458508807480
10
100
94458506706446
94458506706334
94458506706390
Derived: :show()
Derived::print()
Derived: :displa




. RS
ase BFABR

&Base::print()
&Base::display() [
&Base::show() T~ Base(long)

Base::print()
long™ p2 = Base::display()

&Derived::print() Ee——— Base::show()

&Derived: :display()
&Derived::show()

Derived::print()
_ viptr

~ base Derived::display()

derived Derived::show()

Derived

T AR ER SR 2 4F 75

AR #c2Basel, Base2. Base3#[HBEREREN. g. h, Derived NEHELIE=AE, £
DerivedPBE 1 RERELS, TE— 1 EZBAIKRRREGL, IPMEZE— N doublefiR.
1 class Basel

2 {

2 public:

1] Basel()

5 : _iBasel(10)

6 { cout << "Basel()" << endl; 1}

7 virtual void f()

8 {

9 cout << "Basel::f()" << endl;
10 }

11

12 virtual void g()

13 {

14 cout << "Basel::g()" << endl;
15 }

16

17 virtual void h()

18 {

19 cout << "Basel::h()" << endl;
20 }

N
=
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virtual ~Basel() {}
private:
double _iBasel;

3

class Base2
{
//...
private:
double _iBase2;

3

class Base3
{
public:
//...
private:
double _iBase3;

3

class Derived
: public Basel
, public Base2
, public Base3

{
public:
Derived()
: _iDerived(10000)
{ cout << "Derived()" << endl; }
void f()
{
cout << "Derived::f()" << endl;
}
void g1()
{
cout << "Derived::gl()" << endl;
}
private:
double _iDerived;
}

int main(void)

{

cout << sizeof(Derived) << endl;

Derived d;



Basel* pBasel = &d;

Base2* pBase2 = &d;

Base3* pBase3 = &d;

cout << "&Derived = " << &d << endl;
cout << "pBasel = " << pBasel << endl;
cout << "pBase2 = " <11 endl;

return 0;

Basel()
Base2()
Base3()
Derived()

&Derived = 0000OO247157F6ES
pBasel 000000247157F6ES
pBase2 000000247157F6F8
pBase3 000000247157F708

=MARRIEREEUEHERIRERYSES, EiMEmUERELFESINE

Basel *pl=8&d —— viptr
Base2 ¥p2=8&d —— viptr
5 viptr
_
Base3 *p3=&d —

VS LI B REERFIRIAE



. B EEPE B CREREER
- IRERINREECRERE, SHRIMAZSE— M EREERZH

1>Derived: :$vftable@Basel@:
I>class Derived size(56): 1> | &Derived_meta
1> +--- — 1> | @
1> @ | +--- (base class Basg;),wf*’ﬂﬁrﬂf 1> @ | &erived::f
1> @ | | {vfptr} — 1> 1 | &Basel::g
1> 8 | | _iBasel 1> 2 | &Basel::h
1> | +--- 1> 3 | &Derived::{dtor}
1>16 | +--- (base class Base2)
1516 | | {vfptr} —m I1>Derived: :3vftable@Base2@:
1>24 | | _iBase2 T | | (16 . -
1> | 4--- 1> @ " &thunk: this-=16; goto Derived::f I
1>32 | +--- (base class Base3) 1 | &Base2::g
1532 || {vfptr} __ 1> 2 | &Base2::h . _
1>40 | | _iBase3 “ﬁahﬁhﬁﬁhh 1> 3 ! &thunk: this-=16; goto Derived::{dtor}
1> | 4--- T 1>Derived: :3vftable@Base3@:
1>48 | _iDerived T 1 | -32
1> +--- 1> @ |[&thunk: this-=32; goto Derived::f l
1> 1 | BBase3::g
1> 2 | &Base3::h
1> 3 I[&thunk: this-=32; goto Derived::{dtor} ]
¥

.

RN

1>Derived: :$vftable@Basel@:

1>
1>
1>
1>
1>
1>
1>

3. AEmBEY, HEXNMERRESSHWEBINIFHITHRS (BERERERSE

w N =2 ®

4

| &erived meta
| o

| &Derived::f

| &Basel::g

| &Basel::h

| &Derived::{dtor}
| &Derived::gl

Fl—RERRGIRZIERE)

*
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1>class Derived size(48):

1> +---

1> @ | +--- (base class Base2)
1> @ | | {vfptr}

1> 8 | | _iBase2

1> | +---

1>16 | +--- (base class Base3)
1>16 | | {vfptr}

1>24 | | _iBase3

1> | +---

1>32 | +--- (base class Basel)
1>32 | | _iBasel

1> | +---

1>40 | _iDerived

4 . IRERSESERERE, REF M EREERPEHRIZESLAIRE SRR
tibtlh; HERIEREZRPIIN A EFRAIA N EESLRIRIMAYEE R ERTHLE, TR —5Bk
HiE<

T E RS ERRRI

B+

class A{

public:
virtual void a(){ cout << "A::a()" << endl; }
virtual void b(){ cout << "A::b()" << endl; }
virtual void c(){ cout << "A::c()" << endl; }

b

class B{

public:
virtual void a(){ cout << "B::a()" << endl; }
virtual void b(){ cout << "B::b()" << endl; }
void c¢(){ cout << "B::c()" << endl; }
void d(){ cout << "B::d(Q)" << endl; }

3

class C

: public A

, public B

{

public:

virtual void a(){ cout << "C::a()" << endl; }
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22 void c(){ cout << "C::c()" << endl; }

23 void d(){ cout << "C::d()" << endl; }
24},
25
26
27 //5EAEDE
28 class D
29 ¢ public C
30 {
21 public:
32 void c(){ cout << "D::c()" << endl; }
33  };
34
RN EE:
A

BRI TEMARBERNER
1 void testo(){

2 Cc;

3 c.aQ); //C::aQ) &
it c.bQ); //rhzs

5 c.cQ; //C::c() B2
6 c.dQ; //C::d() [
7

8 cout << endl;

9 Ax pa = &c;

10 pa—>a(); //C::a() B=
11 pa->b(); //A::b()

12 pa—>c(); //C::c() BE
13 pa->d(Q); //FiEER

14

15 cout << endl;

16 B* pb = &c;

17 pb—>a(); //C::a() B=
18 pb->b(); //B::b()

19 pb—>c(); //B::c() REEREEH

goto &C::a()
&B::b()



pb—>d(); //B::d() EL

cout << endl;

C * pc = &c;

pc—>a(); //C::a() [&HE
pc—>b(Q); //iH%
pc=>c(); //C::c() F25E
pc—>d(); //C::d() [EH

—RE: pc->c() XEBERCREZERZREREL

MREFRIBESHT, C::c()EREFIKEREERTT, FLANZIMEERELE.
BIGIE—TIE?

DIRYRIRCSE, EFTENC()REL, FICKEHHERDISIR, FHiEMc() R

class D
: public C
{
public:
void c(){ cout << "D::c()" << endl; }

};

void testl(){ ray@ubuntu:~/HaiBao/54th,
D di; D::c()
C * pc = &d1; ’
pc->c();

SNERIG AR R EREIRIvintual KT kie, ELRRAICHERHE—NEBERE (RERNER
=)



REHALE 75

FEERE] vs EEILI4ER
ERERENEG (REZSSHE) B
1. ERHEFEN, (FE)
2, BIEENAAERAAE; (%)
3, BIERRETHARZIRESAIRE, BT ETIREXRNGE (HF)

(MNRZEERE, HEdpbaseiEftEZAR— 1" S ERREL, BBAMASEILEREL
IBEER, BEIEFNBXPIREZERE; BT7ERE, FXNEREEIA IR
TIEEERIAT)

B RFEFERvirtval ST (FE. [ #5)

1. FERREWREARRTEELHLEE

2. (IR SGR EESRAIN R R B FR e FR ek (B EEE
K5ERL)

3. HEMFNEEERSERWERERPHEER, MASHRZHER

(EEESEATIRE, MRBRERMFTAR, PAIRAKREBRERSR, BEHAKEILILAIE
RIS IRER )

#h7E:
(1) RN

class A

{ 1>class B size(24): 1>B:$vbtable@:
void func() {} 1> +-- /1> 0o |o
void run() { cout << "A::run()" << endl; } 1>0 | {vbptr} 1> 1 | 16 (Bd(B+0)A)
void runi() { cout << "A::runl()" << endl; } 1>8 |b
void run2() { cout << "A::run2()" << endl; } 1> FR— fedt Rt FMOE SR A B
double a = 10; 1> +--- (virtual base A) TR RE R E R
1 1>16 |a
1> +--=

class B : virtual public A

{
void run() { cout << "B::run()" << endl; }
void runl() { cout << "B::runl()" << endl; }
double b = 1;

1s

(2) WMREEETEET ERE
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class A

"B::run()" << endl; }

1>class B size(32):

1>B::$vbtable@:
1>0 |0
1>1 |16 (Bd(B+0)A)

1> +omn
1>0  |{vbptr}
:]] Z 8 |+t_)“ 1>B:$vftable@:
1> +--- (virtual base > |18

1>0 | &B:run
1>16 | {vfptr} "
ey ia 1>1 | &B:runi
e 2 1> 2 | &A:zrun2

{
void func() {}
virtual void run() { cout << "A::run()" << endl; }
virtual void runl() { cout << "A::runl()" << endl; }
virtual void run2() { cout << "A::run2()" << endl; }
double a = 19;

¥

class B : virtual public A

{
void run() { cout <<
void runl() { cout << "B::runl()" << endl; }
double b = 1;

s

(3) WRIREXFENTHHERE, SEATPSH— I ETIRERIERESH,

BRI (VSHISEHL)

class A

{
void func() {}

virtual void run() { cout << "A::run()" << endl; }
virtual void runl() { cout << "A::runl()" << endl; }
virtual void run2() { cout << "A::run2()" << endl; }

double a = 10;

¥

class C : virtual public A

{
virtual void run() { cout << "C::run()" << endl; }
virtual void runi() { cout << "C::runl()" << endl; }
virtual void run3() { cout << "C::run3()" << endl; }

¥

1>Cu$vftable@C@:

1> | &C_meta

1> | 0
[1>class Csize(32): 1>0 | &C::run3
1> +--
1>0 vfpt
1za HA;A___———-——91ﬂh%mwh@: BT B 2 20
1> +een >0 |-8 R L B 6
1> +--- (virtual base A) 1>1 | 8 (CA(C+8)A) B,
1516 |ty —— 1l 32 F 6 R
1524 |a 1>C:$vftable@A@: M 4 i
1> e 1> |-16

1>0 | &C:run

1>1 | &Czruni

1>2 | &A:zrun2

(4) BRERERETAR (K5, TBX—TEEE)

class B

{
public:
virtual void f()

{

cout << "B::f()" << endl;

class B1 :

public:

virtual void f() { cout << "B1l::f()" << endl; }
virtual void f1() { cout << "Bl::f1()" << endl; }
virtual void Bf1() { cout << "B1::Bf1()" << endl; }

virtual public B {

private:
} //double bl = 10;
) ) int _ib1;
zlrtual void Bf() char _cbl;
cout << "B::Bf()" << endl; 3
} class B2 : virtual public B {
private: public:
//double b = 1; virtual void f() { cout << "B2::f()" << endl; }
int _ib; - virtual void f2() { cout << "B2::f2()" << endl; }
char_ cb; virtual void Bf2() { cout << "B2::Bf2()" << endl; }
¥ - private:
cla;s = {/doulﬁlle _b2 = 2e;
: public Bl 2E:r_15§;‘
, public B2 — 3
{
public:
virtual void f() { cout << "D::f()" << endl; }
virtual void f1() { cout << "D::f1()" << endl; }
virtual void f2() { cout << "D::f2()" << endl; }
virtual void Df() { cout << "D::DFf()" << endl; }
private:
//double _d = 1e@@;
int _id;
char _cd;
s




1>class D size(72): > 1>D: :$vftable@Bl@:

1> L — "1 | &D_meta

1> 0 S

1> 0 1> @ | &::f1

1> 8 1> 1 | &B1::Bf1

1>16 1> 2 | &D::Df

1>20 | >1>D: : $vftable@B2@:

1> el [ T I AT 5 24 A5 R F]

L 1o | &0::f2 A 0 % b

1>24 1> 1 | &B2::Bf2 -

i:;g P 10 :svbtable@sl@f< | rdrR s 8 AR E

1>40 | | _ib2 H‘H\h“‘ﬁﬂh ﬁ? Igémwlﬂﬂ e R
- \\\ -~—_f____ =

1>a4 | | _cb2 _ > 15D: : $vbtable@B2@: )5 48 A5 ¥i 4 3% R

1> | | <alignment member> (size=3) 1> 0 | -8

1| 4--- %% B ¥ % (56-8)

1> 1 | 24 (Dd(B2+8)B)

i>:§ I —1: > 1>D: :$vftable@B@:

52| ed ey L [ 1 s

1> | <alignment member> (size=3) 150 | &::f

1> +4--- o

1> +--- (virtual base B 1 I,&B' 'B,.F

1556 I {véptr} 1>D::f this adjustor: 56 O ]

1564 b 1>D::f1 this adjustor: @ LNEE S0 3p.]

1568 | “cb 1>D::f2 this adjustor: 24 HETF 45 48 FI R o8 2L

1> | :alignment member> (size=3) 1>D::Df this adjustor: © RS

1> +---

FEF LR BT R A 2RI SRAGHEEFN S

TSRS, FEEEREIMETIEESR, TRREIRESEAIEIEREL

class A

{

public:
A(double a)

—a(a)

cout << "A(double)" << endl;

~A(){cout << "~A()" << endl;}
private:
double _a = 10;

3

class B
virtual public A
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public:
B(double a, double b)

: ACa)
, _b(b)
{
cout << "B(double,double)" << endl;
}
~B(){ cout << "~B()" << endl; }
private:
double _b;
b
class C
: virtual public A
{
public:
C(double a, double c)
: ACa)
, —c(Cc)
{

cout << "C(double,double)" << endl;

~C(){ cout << "~C()" << endl; }
private:
double _c;

3

class D
: public B
, public C
{
public:
D(double a,double b,double c,double d)
: ACa)
, B(a,b)
, C(a,c)
, —d(d)

cout << "D(double * U)" << endl;

~D(){ cout << "~D()" << endl; }
private:
double _d;

3



class D
: public B
, public C

{
public:
D(double a,double b,double c,double d)

, B(a,b)
, C(a,c)
, _d(d)
{

}

EEHEFRNGIETR, RRENREXFNEZENARPEEEXMGERS, EEE
st REF R BRERE XL EL.

cout << "D(double * 4)" << endl;

—BAAREEE R STIHEIR?
A=, BTAXRIMIEZERENB. CUERTERARMIE, AXMERSER—X. &
PSS ERE AR RN THEEIERE, DENSETPRE—DARNEHAE,

A iz SSs
FEELE _ =
: BRIJRLESRERS
- b b
B P4k P& c . |
e
. _C
' ' =g =latated il |
BEEZEMNREBER
R EAR DRI E (hERS
Frits

DHEEMBE 2481 F1
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ZEWRMEISARISIERR A — MRS AINISIERY, 156 T BRIBIAESER, R
ERNAE: SNSIMER vptr BIZRIZE, LK this 185HH0TEEE. XS24 REIRAT

RN :
BRI thrE.’ElﬁE g | REEAE | BE
e/ R/ AW .

B AR 7 3 A HEWE HMERE
£ SWEIN, ¥k
e = et/ & /8 A @idvptrfevtable T E vptr A
ak: &0 1 I8 Hh 5 I B E R

8 3
#idvptrfovtable BT E—SAHE
SERA % WA/ ME/BI A WEBEE SR E  RESER, AE
%] % 2 46 A YBaseZ K417 M, thistgead#FxT

FEHZthisig 4t B B IR
¥ B T B — AR R R

& i I vptrfivtable S
; B/ ANE/BIAT o s = MEpER, HE
ange G4 kRl TP TIEERE s kT

B R % thisH 4t

% 2 1 AR
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