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2.1 BRI I PR B AT R IE A oottt ss s s s s s s s s ss s ssasesssassssans 1
VA AR L A el T D T 1
2.3 T T PAE T2 o vvvvvssssssssssssssssssssssssssssssssssssssssssssssssssssssss s s s S5 585 55555525 R AR AR R AR RR SRR AR 2
2.4 JHIRHITUEAETUNZR corssssssssssssssssssssssssssssss s ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 3
I D U= U = o2 3
3.1 Data MEMDET HIZTIE et sssssssssssssssssssssssssssssssssssssssssssssssssssssassssasssssssssssssssssssssssssssassssas 4
3.2 Data MEMDBET FAAI A covuerrrcesssessssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnns 5
3.3 Data MeMDBET [ H couuuireeeieeresssessssssessssssssssssssssssssssssssssssessssssesssssssssssssssssssssssessssssesssssssessssssesssssnns 5
3.4 TS DAtA MEIMIDET eueereeeeeeeeeeeeeeseeseesseeeeseeseeseeseeseeseesseseessessessesasessssasessessesasessessesaseasessesseasessenasesssens 5
3.5 FB 1] Data MemMDErs FUFEET .orceeessssssessssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 9
ZF 4 TE FUNCHON T8 T 2 e iriereseeesesssessssesssssssssssssssssesssssssssssssssssssssssesssasssssssssssssssssssssssasesssssesssssssssssssssssesssssssssans 10
4.1 Member FIBEFHT T et sssssssssssssssssssssssssss s sssssssssssssssssssssssssssssssssssss 10
4.2 Virtual Member FUNCtions FE BT ..ot sssssssssssssssssssssssssssssssssssssssssnsssssnns 12
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6.3 ITHTPEXT B oo ssssssssssssssssssssssssssssss s sns 28
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28 WERBIERY
2.1 BRIMHIIE BB A I R
R0 N ARAD s
class Foo {
public:
int val;
Foo *pnext;
s
void foo_bar()
{
/) FEFE K bar's members Zi#¢/E % 0
Foo bar;
if(bar.val || bar.pnext)
// ... do something
/7.
}
ERARRG R TS 2 B BRI P8 DR G s 7 B 7 AR 8 2 R
o WMEFEBHNRE

o FEFFRE:. LRMEHERETHTHEE", EXMERT, NERAPITHIENSZ 2R T R 5T
A AAE R FE IS 23 5 s DU I8 R
e {E C++ Annotated Reference Manual(ARM): G RFESFEN A S, AL EHARIEBASE
BRI (145 DL 1 o
e C++Standard: WERBAERHP ARG RE, Baf —DBRIAGE R B A Y], (HRIXE
B 2 B (R BRI 18 B U trival (GRVETCRE, M) constructor. HA M —MERAMIE AU
nontrivial i, A2 #A At k. ﬁﬁ@l, WAL Cr+brifE, LI AR 2 75 B — A trivial FUERIARIE IR
%, mmlﬁmnwm,ﬁuﬁf
A 4 5L Jﬁﬁw%ﬁﬁﬁiﬁﬁﬁL BRE R — DB IE R 2L, B nontrivial FERIARYIE bR
%
1. REESHHERAERHHI )RR
2. RYEBEWHBRAWERHHESR
3. KWE I ERH
- B EER R T AN R
- RIRAEHAGREEE, HPE—AECE 2 1 R
4. RHEEFNEER
AR S R R R ES (MEEF) WRE, BRSBTS, REE A § 8L
FEIR B BRI I8 R B Bl B — AN X GO 6 A I R R SO ] B EE AL ) T 5 J PR
EERMRNE REF, REERTFHEAERIAN REBEHEIL. A ER nonstatic HIFHRA (W
B BEERE BEEASS) HASWMHEL. XEYHGRENER NS RFA RE, BX5HEERN
B WHRPETF AR 0" BRI MIE R, B AR E M AR ERE T
MR, %M C++ Standrand, WIH WA, AR HEH—, HESASERERT S
B H 52 trivial I&5& nontrivial
zzﬁmﬁﬁEﬁMWﬁﬁﬁ
BN B B R W GE 4L (Default Memberwise Initialization) :
o EBIAIIGH (Memberwise Initialization):
. PLZ Y FE DL (Bitwise Copy Semantics) c++  //VANAB/EI T bitwide copy semantics  class
Word{ public: Word(const char*); ~Word() { delete [] str;} //...
private: int cnt; char *str; }

1



C++ 5 R AT

R X BH TR IAE RS, AR X IR a WIEELIXAD AR b i, NEESR A G
e EBRINB R RBTAE A . BSR40 a MOEEE R — AN S DLE b e RSk X B e S A
B R 2% G (Member Class Object), WIZE Y X5, A MR BEASH a BN R VLE] b &, T2iEH
AT R AR , 3B R AT B AL Yk A TUA43E R 31 (Copy Constructor)
MG I BB —FE, C++Standard B3, TR class A FEH— NN ERE, eSBERAKE
BB, C++ Standard 83 N B 41N trivial A1 nontrivial F§FF. R nontrivial 254 <86 Bk
FERFZH. R B H " bitwise copy semantics” (fLRRFETIERE) , PAFENERE L trivial K
MR —ANREE & XERPENERE, BAGEREBSNLERIRTREG B SRR
o WRBBIDEREIN”, WmFEBRATEE R MR THE R
o WMREARIDLRREE ", NGgmESRBHE R —MBROAREE SR . BFT5) 4 MER:

1. RS HEAH NSRS BUR B

2. ZREKE—MNEEE ISR E R

3. ZEFEHT AHSANEREE

4. HRRAEH—NGRBEE, HPEF ARSI EEEN
HI 2 B O, YmBai DA 00K i o B 288 1 48 DUAA) 3t pR B0 PR e 4 21 B 5 B % D) it pR 250
B3 PP LA R B L I R DU DR D 75 I A 1 A R e AR A vptre 1) WIREH R — N R aa ik
A= NFREN R, WLLEERENLRREE N/ 2) BB H A TR R R0E — MR H (&R
AVIEATND SRR RIP) R R B R £ 0 2005 17 SO R PR IGR vtlb, T SRS FH “RraZ ok D17, IS4 ALK k&
PREFREF AT 5/ vtlb

55 4 TP DUAS B RLZ S DU IR D9 e 25 2581 X R 7 RENS LT IR 1L . 1D RAs RS 1281 — A
R, VRIS IRIN 7 — IR, A BRI PE N i iy 4 2) ER U E A ERSE TR T
KEIM R, VA — DR T RS R, i e Bl SUHIWT fa 22 2491 7 5 A A UM R B2 10 U e 1
IERHAT”, BRI ZIE i — A8 VMG R B, 24— Lo LA RE LSRR AT Mm% B (sl i A
MR R E A AT

ENHBEO N, Jmids TIEFIE DR IR EE D" BB ILRFEE, ONELIEAITE Raccoon $REHE BT —NE
1EM¥) Raccoon X} R BY & 45 M1 —~™ Raccoon [ X} %

Raccoon *ptr;

Raccoon little critter = *ptr;

SR, %I C++ Standrand, TR EEFH, BasBABFEH—A, HESASE IR TH
BH H 12 trivial i842 nontrivial

23 EFEEER ¥

class Test

{
public:

Test() { cout << "ERIAMJIERREL" << endl;}
Test(const Test &t) { cout << "#EUIHJIERE" << endl;}

s

Test foo(){
Test t;
return t;

}

int main(){

Test t = foo();



C++Xf GUAR Y

return 0;

}

¥ UURIE RIS, B g PR As 2 2 A /D XHRE R AR ARG 70 Ak TR IR 2 — AN BB DR AR 1 7 % [/ —
FNTR, TEFA — N VIS BR 2 e a2 2 08 SRS 2 & UM, X0 S EUR AR 7 ——T
WAE R L IR b BbAl, dmieas s DI ) R E AL, DLl— N80 B3 — S B (B B
BT HP)HU NRV(named return value). @15 7 gL, U448 DIAIE sREU AL f5 AT BRIRAS
it LU e e 45 R e B PAT Rk 3R

2.4 BLRAVIGEWFI R

NHUEHR, A2 FH R AP AA A 3R

1. H0ehi—A 5 FH R B

2. AW —NNEE SRR

3. HRA-NEERMWERE, meEHE —4HSHn

4. HARA-NMERE I EERE, MERA 4S80
FEBRSMAIEWFR —— B HTREFHF, URBRHRANFEHET. 2R S AREIWERE
N, IFETAEM Ex P A (explicit user code) Z B

AERINAGIE PR+ VUKL PR O S ) R 2 5 ] LA ] memset SRATR L — DX R . 4l memcpy K+ I
— %2 A E class AN S AT FH 4 13 2% 77 2E B N 5 members i 4 GEH 3247 . WIER class 7 B — ANl —
PL_E ¥ virtual functions, BXP & — virtual base class, A8 ik s 250K £ 5 20 L8 9l G B A8 7= A 11 P 3
members“FIVIEHE LS
class Shape{
public:

/) ZEE P T vptr

Shape() {memset(this,0,sizeof(Shape));}

1 A — P FEXS RIS, vptr 75725012 R 7%

Shape(const Shape &rhs) {memcpy(this,&rhs,sizeof(Shape));}

virtual ~Shape();
s

% 3T Data iIBER
%’éX\ Y\ Z\ A/E\‘ﬁﬁn—l:a‘%/%:

i H sizeof $TENK/NE W 45

class X { };

class Y : public virtual X { };
class Z : public virtual X { };
class A : public Y, public Z { };

int main(){

cout << "X:" << sizeof(X); //X:1

cout << " Y:" << sizeof(Y); //Y:8, FIHl#, HiFE#HBK
cout << " Z:" << sizeof(Z); //Z:8, FIHL#, FiEa#HHaK
cout << " A:" << sizeof(A) << endl; J/A:16, FIPLES. FiiF a5t
return 0;

o X X: GRS LAEHE—A char, AR X AN RAT UAE A AE I B AR —TE T bt
o XTFYMZ: YR ZHIKRANZ 3 AEERIKIFEN
- BAUKPTIERRIBSNMAE XN AR O SRR e B L BB R R R TR
Z7, BETRIA—MHRERNE GRS HAFTIN AR M 2T 0 ik, At He A% o D
3
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- RS AR LT R AL R AL -
o feHlb, WMIEXH 1byte K/AMBHINE Y A Z H, 9EI8FE T 2R A E (A2 30)E 75 1
Fim (FEZAE)D
o HEULTURPEIAR N S A IR AR IR SRR, SR BN TR G T Sk I —
RIAIESATAT (0] . R TAERIEOL T 1 byte, FUAREIRE TG, A REZ 5
AR T B L — S char CREA)
- XFFHIRRM: R Y M Z BRNEE B ETNIESE 5 bytes, fEREBHLES L, BEMEMKR NS
SR FFHIRE, N T R A FURTE N AE, ST EE R
. XT? A: KA WRANHTHIRER R E
&#EE‘JI@——A% X S£Bl, K/ 1byte CFFAREEXT 23 i FERPRAL S RF g 1R 2, X
byte # &)
- R YRR/ E T SRR B RN
- KR ZHRNEEFBERTEE IR
- K AHSHKRAD GXHEEZ 0byte)
- XWFHER

CoH+ T AN R RIS 201 28— 0 R HE B G 550 AS ) 7 B2 20 R 508 1 5 AT HE B X R B RE A 0 X
WATIE “ B2 PR B KB FE S (P SEBRAN T o C+hnifE Hidd: XU E R HWHEE

C++Xf U AR 8 L2 M RAL AR BUE B R AL I F&RZ I nonstatic data members, 3 HARIFN CIES
struct FBACE KA. EEBEEBELBAEF—1 class object Z H. T kA K] nonstatic data
members (FE&E AR Z—REHR) BRI, ALIHEA & GARIPHEFIRT . 2F static data
memebers, NHBEERFR—N2RYIERF, T2EmAHIH class object K/

3.1 Data Member {48 E

o BREREUENK G AT EBIRNE BT A S

o BREBEEHNSEIIBZAFRE L—FHN, Z2FMEITNSEE —RHAFH

/*>k>|<******>|<>k>|<>|<>k>|<>|<***************************************
N = A /Ay bty K7 1= £ L~ > . e Ly =4
* k7 R EE T FRERT, x 7 Point3D H7/k 77

extern int x;

class Point3d{
public:

/) X FERECL IR /G4, EH 2 class A4 K755 H B A 7745
float X() const {return x;}
/.

private:
float x;

}s
/% sk ok sk ook sk ok sk sk ok sk ok sk ok skok ok sk ok sk ok skok ok sk ok sk ok sk ok stk ok ok sk ok sk ok ok

* R R RS HI TG FRET

>l<********>l<>(<>(<>l<********>!<>(<>(<>l<******************************/

typedef int length;

class Point3d{
public:
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//Length BEH ~int, _val #REH 507 /% 7 E
void mumble(length val) {_val = val;}
length mumble() {return _val;}
Y/
private:
/K IE [T Length W iZEFXT EHIFE — TSR EL TG 2, X HHT A R EE BT S5 a2
// VBT IR SE T FE P I ¢ lass IRg4a 40
typedef float length;
length _val;
Y/
}
3.2 Data Member A5 &)
access section: private. public. protected £ [X Bk
e [A— access section H [] Nonstatic data members 7E class object # FJHEF i 745 F0 FHoa 7= B B BUF—
B
- C++FR#EER, [E— accesssection F, members K HEH) R BA-E B HILE members 7E
class object PAEBEKHI"EIT, B4 members A —E B &L
o NWFARESER—LFTT
o RIFBRTEESER—ENERE AK datamembers, 1 vptr (vptr &S EARE FTE T
75 B members M5, 145H — w3284 vptr IU7E— class object [155 Fil ¥ -
C++ AR E FOVFIX L iy 58 7= 42 R 1Y) members H HHBACTEATAT AL B b, F 2 50 AP S i 7
¥ 52 7 B K ) members 2 [A])
o C++iRERWZL A access sections Z Hf¥] datamemebers 5 HHEF, AUFEFENTHIAE class = B
Eaia) )52
3.3 Data Member FJFEEL
SO TR

Point3d origin,*pt = &origin;

origin.x = 0.0;

pt->x = 0.0;

BT origin fFHURE pt FFHEUA A ZE 7?7 X x &R EUE B 5 A2 B S B B 3EAT A

e  Static Data Members: iX; & C++H i —/MEEF AL — /N0 SRAFEX member, 4518 58 42 4H [F] [ e
— L. X SRR H KA static data member HEATAEEUEEVE” R & 0vE B A E AT S
member HSZIHATE class object 21, [KIEAFHL static member J AN 75 ZIHIT class object (41HEA A
¥, BN T —ANE 4 static member, A4 Y EATEERAERETH data segment B, B FE8L
AT G 2R IR R g 1L s A 6 — A static member 4%, PASRAS— M —TE IR IR BIARED)

e Nonstatic Data Members: #{%—- nonstatic data member SHATFEEUERVE, 4w %2% 7 E4 class object
(R EA 7 B N b datamember (WA E . 4 — nonstatic data member FJ{wF% 7 B £F 4 1 11 RI AT 3R
H, E2MHE member J& T — ML X G WA —FE, Kk, f£H— nonstatic data member JRZE
FIFFEL— C struct member Z{— N EJRA 281 member & —FE . {HR, BHARBNBHEL TR
FEL class members” 3 A—EF AN, WRETHREFE, XNMFRIREIMEREZRITH, &H
— NSNS A R (R RE T, fEHRERT, "BER T RLEANRIRER S REEAN
[, FREFATIRHONT SR T EAL BT e, R R RS T3 2 B R R X g mvl g )

5%, x f/&—> Nonstatic Data Members, HAMHIE &origin.x F&ET:

// KT 75/ Data Members [975¢1 AR 9114201, J 3.5

&origin + (&Point3d::x - 1);

3.4 47K 5 Data Member

Ak 7R AR R R BIAT R 2 N BA R LR R T 8
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o 1) MK

o 2) AEZENYK
o 3) FEEMYK
o 4) ZHEYK

o 5) mB4kK

1) A4k

2) AEZBH4K
C++ bR HEFFEA SR 45 € YRA RSN A MIHFFIBT . B0 b gmiedi vl LA dr2e e, fERHR g idedds b, 33K
B R GEHEL (aT R ERSM

B AT AF T B B — R R /2R, R AR R R, TEEEMA
1. WTREEE Rk — S AR R R AR 1 R E
2. ARG HAEEEZ R, HMIEIRA R EL 70 R AA B EAE, AT e R B0 2 1H]
JEZIK
XA 2 5, BN R
/***********>I<>I<*********>I<>I<>I<***************************
* AEH AR
****************************************************/
class Concrete{
public:
/)
private:
int val;
char c1;
char c2;
char c3;

}s

/*********>|<>I<>I<**********>I<>I<>I<***************************

* LR BT HE R
****************************************************/
class Concretel{
public:
/e
private:
int val;
char bitl;

}s

class Concrete2 : public Concretel{
public:

/7.
private:

char bit2;

}s

class Concrete3 : public Concrete2{
public:
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/28T
private:

char bit3;
s

FEAE PR AR, IRAFE RIS TR R BA SR AEE,  IRAE SR 3 R B A B A P S X RIS T A7)
FERI: IR — SRS RAE T4 — MIRAESEXT G, IRAE NS RITIRA SRR S 2 e 7 o -

3) FEEAHG R

T AR ZE&MAA, ZFEOLT, S — class object W& — M4 vptr member; £ | — virtual

table; I4MgE—A virtual member function AL LRTE 2 T

HBe g 4 24U vptr B TE class object R, 5 —Ledm ikt 210 vptr JIUEFE class object [ ¥

o it vptr JAYE class object [ %, A LAREH base class C struct X %A J&, K FSEFAE C RIS R
REfd . XPHMEGELE CH+ Bl IR, 2 ACRH

o i vptr JA/E class object [ U, X T“fELHYAZ T, BILFE M class members FIFE £ R virtual
function”, 2 R—LeH B, BN, AML“I class object UG s IH =" 1 offset W AAEHAT 42,
H &Y class vptr 2 [A][] offset WAZI#G% . 248, vptr BUIERTG, AMHLEER T CIBESIHAEE (H
TP HEE 2 DS MN— Cstruct JRAEH —NEE LSRN dass)

5 vptr JAE base class 2%, I Point2d A1 Point3d R o3 A Rt F -

4) ZEHX

o ¥ vptr JAAE class object I ¥, $Eft 7 —MARZETEIA, FHIEFIRAZEN object #BIE MAH A HE
BETFAR,  PIHAE — MR S0 R HIE R € 45 FE 2R AO4R BT N, ANTE 249w P48 5 1 BUE Butu ik .
AR HARM AT DUKAE, 424 T i AT R

o} vptr JIFE class object (M ¥, WIERIEREA virtual function MIRAERE, AR KN BRZE
AT . IXFIE DL N — N IRAZE object B #y HALRM, g EmPFERIINN, LR L

ZEYAN HEE ERETIRERMHE BG4 EEK object Z [H] B #t

MN—ABERENR, HHMURES “RARERN IR, BIOBNBE—SANER, FAZFHREHER

REsRHE. FATHRRAR G R BEMS; 2T HE -ABUEAKERKHNLE € #E, WFER

bk EEos: ik @EIRZ:, @R downcast F)iE T HEI I ZESR TR KD

class Point2d{

public:
/). (FFH virtual £, Ll Point2d X152 474 vptr)

protected:
float _x,_y;

s

class Point3d : public Point2d{
public:

Y/2RY
protected:

float z;

}s

class Vertex{
public:
/). (PG virtual #00, FrEd Point2d X 5.2 124 vptr)

7
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protected:
Vertex *next;

}s

class Vertex3d : public Point3d , public Vertex{
public:

/..
protected:

float mumble;

}s
¥ vptr JAAE class object )%, ZKHIZkKIE R members KA RIUIT

C++PrifE AR EER Vertex3d %S Point3d A Vertex A K5 HIHEFINT . JREEH cfront 21 a8 & HR 38 75 HA

R SR HEF ) o PRI cfront gmieas G1E R Vertex3d X%, KBE#AA— Point3d FX % (HAp XEH—

Point2d FXF %) i b—A4> Vertex TX %, /e fiin L Vertex3d H AHIE ;. H TS gnikasisA LAk 77 58

R ERRIAN R (EW R B dkA, sA—FE T

TEX A+

o ERK—A Vertex3d K KX REIHBLE €4 Vertex K FR4), MAFBERFRMN, AT K HHE
i

. WRHEL Point2d B Point3d K AUHEE, MAEGHEEMN

Vertex3d v3d;

Vertex *pv;

Point2d *p2d;

Point3d *p2d;

M2 pv = &v3d; 75 B AL I 4 4

pv = (Vertex*)(((char*)&v3d) + sizeof(Point3d));

M p2d = &v3d; B¢ p3d = &v3d; 7 E s U1 H bkl 4

ENANTE,  DAZEE BT T —Fh B -

Vertex3d *pv3d;

/] —RIEE, (77 pv3d AJFETEII NULL 2(#—1> Vertex3d X/ X

Vertex *pv;

I pv = pv3d; ANAER RIS, OISR pvdd N 0, pv #3545 sizeof(Point3d)MH . X B i &4k

BRI, PR A — A 2RI

pv = pv3d ? (Vertex*)(((char*)pv3d) + sizeof(Point3d)) : 0;

5) Mgk

B ps TSI kK, SEAERMEE S . LA iostream 44K 2R oA, SEELFLR PR AE T, B E] A

W H RN T, K istream Fl ostream % H4EH [ —A> ios TX R, FrEA—H iostream 4EH 1) B —

ios TXTR, I HiE AT AREFIE SRR A RO IREN 2 [ 1 2 546 2 8 AE

— RIS TER, WR—ANBANEE - NINRENEBEE TR, BEIER 2HD: — IR —A

FEE X5

o ABXBE: NEEHUART, BAHAEE R offset(M object FIFFREIL), B LAIX— 43 B0 v LA
HEHAFHL

o FEEXBR: FRILMEEEERT R, X s R B S BN IR IR E A AR, B
PLEATT R AT DL (AP B (B R o LI AR Z R Z R T B F BT EAFD

— R IR R SRR R Se IR IR A R AR TR 4, ARE BB HILER s O THEH 2 17 cfront g i

WETER— NRAEEN R 2 — i85, BMBEHER — AR IR R RS . rTLld

T AH R T 11422 5 D

IXFE I S B RY A A 32 B A
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1. H—PXGRDAEX LA —A virtual base class & i — MNEAMFRER ORI EEAE_LFRATTA 2 class object
HEER 7, AEYH virtual base class BN A Fras{b)
- 1) Microsoft 4aPE#% 5] A8 K vitual base class table. %F—4> class object WA — LA
virtual base classes, £ H%mi¥as 22 if— 8%, F81A) virtual base class table. £ T EIER]
virtual base class 8%, 4IRS MAE LR H
- 2) 7F virtual function table #1Ji & virtual base class [ offset(ifj A~ s&Hhuhl), #% virtual base class
offset 1 virtual function entries V2 4<7E—jit CTFEBR T XFEE)
2. WTEMYRBENINK, SENBARZREN (R, mRA 3 BEMIRE, MEESH 34
virtual base class fa4F AT 3 WRIAIEAFEL . SR ERAR b 045 28 [ e (A7 B 1], ASERDR B RLUR AR R B
T )
- MetaWare FIH B BEZs 98T cfront (1957 46 SR SR AR R IX AN Ie) 25, At A1 148 Hh % DUER R EX
3T A 1) nested virtual base class 54t HFERAFE object Hro IR 1 [ & 47 B[R] F)
), EORTH T — e E] AR

—f&1M 5, virtual base class B A A — Mz R : — MA M virtual base class, %A L4 data
members
3.5 #5 7] Data Members HJFg4t
class Point3d{
public:
virtual void print() {}
float x,y,z;
s

int main(){
//Point3d: :* I B : “75/7 Point3d data member” j775#1 F57
float Point3d::*pl = &Point3d: :x;
float Point3d::*p2 = &Point3d::y;
float Point3d::*p3 = &Point3d::z;
// AL cout
printf("&Point3d::x
printf("&Point3d::y
printf("&Point3d::z

%p\n" , pl); //0x8, RIS FiGiE s SIE
%p\n" , p2); //0xc, FRIEVL#HIGIF s e
%p\n" , p3); //0x10, WRIEHLEFGFEEIE

x:" << p.Fpl << "yt << p.Fp2 K z:" << p.*p3 << endl;

return 0;

}

&Point3d::z 153 z A4R1E class object TN E . HARIRE AR Z x My FA/NEA, BN C++E
SR [F]— access section H1 ] members FHEFN N 1% A0 H 75 B AH H]

W vptr AEXT SR, —AMBPRMEEX RAG R wZE S A2 0, 4, 8. WIR vptr JREXS B 3kiEE,
SANABFRAELE AT R R offset 230 8, 12, 16 (64 fiblLEe) . RIEERWRESIN 1, B 1, 5, 98K
# 9, 13, 17. XR-RANT Xo9—AN&ETE AL datamember’ K84, F—AF8H “4F—4 data member”
Fiest (HRENEAHEE N 1, XER R RER RN B HAHE) -
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float Point3d::*pl = 0;

float Point3d::*p2 = &Point3d: :x;

AT Xy pl Mlp2, H—PHEIER member offset FIMEASHIN L 1 CnFIMEE KPR, WREERM 1, 7T
BER I PR TR BRAC D) o DL, Toibgm kAR B E AR L AC A, 7R IR AE A4S > member
Z R 1

5 4 & Function BEX ¥

%A —A Point3d HIFEEH AN 5.

Point3d obj;

Point3d *ptr = &obj;

K—mFEN, E TN, SREMFA:
obj.normalize();

ptr->normalize();

//normalize &G#HIE X
Point3d Point3d::normalize() const

{
register float mag = magnitude();
Point3d normal;
normal. x = _x/mag;
normal._y = _y/mag;
normal. z = _z/mag;
return normal;
}

//magnitude K#H9E X
float Point3d::magnitude() const

{

return sqrt( x * x + y * y + z * z);
}
4.1 Member HIZ-FAR T R

1) Nonstatic Member Functions(JEE#ZS K R R %K)

C++ M TN 2 —#/&: nonstatic member function %/ ZiA1— 8] nonmember function A AH 7 I RE.

DAL b 20 1F 2% N 2 F "member R £ S5 “F #9025 1) nonmember 2R £ S 451

member function %~ 7130 B4y nonmember function:

1. WEREEE, 22— DN Z 23] member function H1, & —NFEIETE, {F class object 15 LA
R ECH . BN S EEFR N this TaET

Point3d Point3d: :magnitude(Point3d *const this)

// W14 member function iZconst, W2k

Point3d Point3d: :magnitude(const Point3d *const this)

2. ¥E—/"%F nonstatic datamember FAFEUERVE‘SCNEL H this FREFRAFHL:

{
return sqrt(
this->_x * this->_x +
this->_y * this->_y +
this->_z * this->_z );
}

10



C++Xf GUAR Y

3. ¥ member function FF 5 E—MIMTRE . KRB AL " mangling /b3, fFIHAERE T o — Tk
B

extern magnitude__7Point3dFv(register Point3d *const this);

BRI 2 S5, B TR ERAE AT R 4

obj.magnitude();

magnitude__7Point3dFv(&obj);

ptr->magnitude();
magnitude_7Point3dFv(ptr);

AR IR L
— 1M, member A FRATEHIINL class LFR, FEM— T M4
class Bar {public: int ival; ...};

//ival G AJGE%: ival__3Bar

class Foo:public Bar {public: int ival; ...};
/) A GES IR AXFE -
class Foo{
public:
int ival__3Bar;
int ival_3Foo;
}
R R R B A B
NT XFFEZL, “mangling” b3 E AR KA FH UG FISK 4
class Point {
public:
void x(float newX);
float x();

}s

//Point FTHEELT x BRE, A FE LI
class Point{
public:
void x__5PointFf(float newX);
float x__ 5PointFv();
}
2) Static Member Functions (B4 B, A R %)
static member function 24 #% #: i, — M [¥) nonmember function, {H &[] T8 ) member function,
static member function % f this 8%, HItZEAZL % [FT nonmember function. & —/MAFHEAE 3474
LUNEEIS
//obj.normalize();
normalize 7Point3dSFv();
//ptr->normalize();
normalize__7Point3dSFv();
5% Point3d ZEA71{E—> 44N object_count ] static member function:
unsigned int Point3d::object_count()

{
}

return _object_count;

11
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// 28 cfront 1L 2:
unsigned int object_count__5Point3dSFv()
{

}

SFv F#/N'E /& static member function, #1H —4> void ZH =

W EL—™ static member function fJHhhE, RGP R HIENAFAE, HHEEHhE. BT static
member function %4 this f84%t, A UAHHubE I 2RE H A & — 8 0] class member function F3E4EF”, & —
NMnonmember PREFREN:

&Point3d: :object_count();

unsigned int(*)();

/) A

unsigned int (Point3d::*)();

3) Virtual Member Functions (%)

M F2 25 FE LT R bR FH 2 G e 8 46 .

ptr->normalize();

obj.normalize();

T ptr WHK, SR
/***********>|<**********>|<*****************************
* 1 4Zvirtual table slot /94 5/1H, FKiF/ normalize () FK#(
* B ptr oy this 75¢
****************************************************/
(*ptr->vptr[1])(ptr);
2@t obj WHIE, Wi b ? Wikl ptr, BIMERIEM, HRALE. FRZH obj IR EEL
% A AT g 2& Point3d:normalize(). “€2H—4" class object i Fi—~ virtual function”, XF#EEMNZE R
YR PR EAZ 5 — % nonstatic member function —REHUEAT, R iLIn T
normalize__7Point3dFv
4.2 Virtual Member Functions &K%
1) BRI B R
FRE NI 3 MK
class Point{
public:
virtual ~Point();
virtual Point& mult(float) = 0;

return _object count_ 5Point3d;

float x() const {return x;}
virtual float y() const {return 0;}
virtual float z() const {return 0;}

protected:
Point(float x = 0.0);
float _x;
}s
class Point2d : public Point{
public:
Point2d(float x = 0.0,float y = ©.0) : Point(x),_y(y) {}
~Point2d();

// X5 base class virtual functions
12
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Point2d& mult(float);

float y() const {return _y;}
protected:

float _y;

}s

class Point3d : public Point2d{

public:
Point3d(float x = ©.0,float y = 0.0,float z = ©0.0) : Point2d(x,y),_z(z) {}
~Point3d();

// 245 base class virtual functions
Point3d& mult(float);
float z() const {return _z;}
protected:
float z;
}s
3 M IEHIHE R RN T -

YT N A
ptr->z();
WA 2% 5 BAE Jw B HH I E virtual function ()3 FHWe ?
o MF, BUCGHA zQR, FEARIE ptr TR EIERA . AT EIAES B ptr A DLAEECEZN R
virtual table
o BESRAIEWE—A zQeR B SRR, B EE R A zQ Rk Bt ERIIE slot4
X e B 1 9w A% 7] LR Z R F A B
(*ptr->vptr[4])(ptr);
ME——NEPATIAA BERTE AR TG slotd BT MBI —A zQ R EE
FE— N — kR R, virtual function ALEIAT 870 REF, AMEARERT HARS 281G B K. (HEAE
Z YRR Ak & 2, %t virtual functions SRl B0 AL T
2) ZRATH EERH
£ Z B A SCFF virtual functions, HERBESRES AN RJ54K base classes 5 b, PLR“BHIEPAT
BIH% this F84T"1X— &
class Basel{
public:
Basel();
virtual ~Basel();
virtual void speakClearly();
virtual Basel *clone() const;
protected:
float data Basel;
s

class Base2{
public:
Base2();
virtual ~Base2();
virtual void mumble();
virtual Base2 *clone() const;
protected:

13
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float data_Base2;
¥

class Derived : public Basel , public Base2{
public:
Derived();
virtual ~Derived();
virtual Derived *clone() const;
protected:
float data_Derived;
s
ELZEMAKT, —4 derived class W& n-1 DNisM [ virtual tables, n F7~H F—JZ base classes M4}
(A, B—2k A A A BN virtual tables) . XFF B A Derived 2815, &F 2 ) virtual tables #
P PEAS A ok

1.  —AFEESf], 5 Basel(f /i base class): &
2. —AMRESH, 5 Base2(Z A base class)f &

£l X4 — virtual tables, Derived *f % H4 %f M Y vptr

FH AR “— class #15 £ 1 virtual tables” &£ St k&, #HR— tables LIAMBXT R A7 E Kk, I+

BT I— T HI%FR. B4, Derived FroRBEHIBA™ tables ] BE A X AL 44 7K :

vtbl Derived; VEE T3

vtbl_Base2 Derived; // A 2415

o ¥— Derived X Gl {5 € 45— Basel F5%t 5k Derived f841HS, #7AbEEM virtual table J& 3 ELR A%
vtbl__Derived

o — Derived X} G458 E 45— Base2 fREHHT, #iALFERY virtual table f& IR £ A&
vtbl_Base2 Derived

B 3MIEN, E52K base class &%} virtual functions [ 32 3%

1. EE—AN4EmE A base class”f{1#8%t, V@H derived class virtual function

Base2 *ptr = new Derived;

// Vi/ll Derived: :~Derived, ptr A% G (Lkpal L) 1H# sizeof(Basel) 7" bytes

delete ptr;

ptr 1817 Derived X} % H[1] Base2 subobject; 4 T REW IEMTAT, ptr AZ0H%E 45 M Derived Xf 4 M 45 &b

2. Ed—/~48m derived class” {1354, A —/NMME =/ base class H ZkA TR H virtual function:

Derived *pder = new Derived;

// 1/# Base2: :mumble (), pder LAi# G (LhA2E F) 1i# sizeof (Basel) 1" bytes

pder->mumble();

EXFELL T, pder LATH%E, 45725 — > base subobject

3. e virtual function 3R EEREE FrAelk, TTHER basetype, tHTIRER derived type. clone
¥ ) Derived X 44% B — Derived class #8 4t :

Base2 *pbl = new Derived;

// Vi/H] Derived* Derived: :clone(), K/EIELAIH 1%, LI75/]Base2 subobject

Base2 *pb2 = pbl->clone();

247 pb1->clone(), pbl &#iii%E45 M) Derived X G dnhl, T5& clone()f¥) Derived A< #% 1/ H -
Bl — AN Derived X 5. 12X REMIEAERAR E 48 pb2 ZHT, WAiSe&id %, LI4E [ Base2
subobject

3) BHKTHERE
class Point2d{
public:
Point2d(float = 0.0,float = 0.0);

14
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virtual ~Point2d();

virtual void mumble();
virtual float z();
/..

protected:
float _x,_y;

}s

class Point3d : public virtual Point2d {

public:
Point3d(float = 9.0,float = 0.0,float = 0.9);
~Point3d();

float z();
protected:

float z;
s
virtual table A G U1 :

E4R Point3d 5" ——1 base class, Rl Point2d, {H Point3d Fil Point2d (¥4 4 7 A5 AE HE M) L — 4k
AR5, L EFTR, T Point2d Al Point3d Xt GONFIARAE, 82 16ty it ot o i e
this $8%F. 2 T4 A DRSO T 29 5 thunks, — M 5 CZHIE & — T e HR
4.3 ¥8]7] Member Function 354
class Point3d{
public:
Point3d(float x = ©.0,float y = 0.9,float z = 9.0) : x(x), _y(y), z(z) {}
float x() {return _x;}
float y() {return _y;}
float z() {return _z;}
private:
float _x,_y,_z;

}s

int main(){
Point3d p;
Point3d *pp = &p;

// GEXRFH-#4 1 Member Function 75#1
float (Point3d::*pmfl)() = &Point3d: :x;

// Vi
(p.*pmfl) (); /) BREGIFEBFEH R (pmf1)(&p) ;
(pp->*pmfL)(); // g iF e (pmf1)(pp) ;

// 1)

printf("&Point3d::x
printf("&Point3d::y
printf("&Point3d::z

%p\n" , &oint3d::x); //0x10d81feco
%p\n" , &Point3d::y); //0x10d81feeod
%p\n" , &Point3d::z); //0x10d81ff00

15
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return 0;
¥
H{—~ nonstatic memeber function [fJtihk, WRREEEE, SR04 RS EE N4 B IERHhE
static member functions(#F this fa£1) FIRAR REFREN, A Z 8 M member function fFE%H”
i H—/~“member function 8%, WHEIHAH T virtual function. £ E kK. virtual base class %51/t K1,
HAZ AL H—>“nonmember function fa%H" AT &, X T AFLE% A virtual functions. virtual base class
B HPRNRIM S, Hikds vl DO EA TR AAH B 8
1) SZF#RM Virtual Member Functions 3541
¥ L x0~ yO- 20 BR B s b o8 51
class Point3d{
public:
Point3d(float x = ©.0,float y = 0.9,float z = 9.0) : x(x), _y(y), z(z) {}
virtual float x() {return _x;}
virtual float y() {return _y;}
virtual float z() {return _z;}

private:
float x,_y,_z;

}s

int main(){
Point3d p;
Point3d *pp = &p;

// GEXRFH- %51 Member Function 75#1
float (Point3d::*pmfl)() = &Point3d: :x;

/7
(pp->*pmf1)();// HeiFds#5#%: (*pp->vptr[(int)pmf1])(pp);
printf("&Point3d::x

printf("&Point3d::y
printf("&Point3d::z

%p\n" , &Point3d::x); //6x1
%p\n" , &oint3d::y); //0x9
%p\n" , &Point3d::z); //0x11

return 0;
}
SR TR, 0 R AEBIIUES B A R Z R BAE A AF TP gk, TR —NRIHME (BUmEED
pmfl BEHEFE 1A — M A BB REAUL B S BRH, TR g R 2 06 Z00E S pmfl, fEREWS: 1D FFAMAEE: 2)
FLHUE AT LA X AR AR WA HB LIS 2 virtual table IR GIME (BifRFEE) o 7E cfront2.0 FEIERH, XH
AMEEBE N B E— B E P . cfront {38 20 R B35 5 P AR UL -
(((int)pmfl) & ~127) ? (*pmfl)(ptr) : (*pp->vptr[(int)pmf1i](ptr));
IXFhSLE TG IR Bk AR AR R B2 KA 128 /) virtual functions, X FHAZRATHIA LR, HAEAREHZAT
ITH . RMZ BTN, SEFEE L — BB, IR 24 virtual functions /2 FR ]
2) ZEHKAT, B8R Member Functions FIFg4T
97 k45 5 member functions 8-t BERS S0 3% EARRFIEMILE K, Stroustrup Bit T R — /M4 K1k
/) —HREER], LG A AR 75 /5 member functions [975#]
struct __mptr{

int delta; //this 751119 hite
int index; //virtual table %75/ (A5 virtual table #f, Z#A-1)
union{

16
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ptrtofunc faddr; //nonvirtual member function HJHiil)
int v_offset; //virtual base class /7 vptr i1/ &

}
s
WSRO TR
(ptr->*pmf)();
ARl
(pmf.index < @) ? (*pmf.faddr)(ptr) : (*ptr->vptr[pmf.index](ptr));
XM ITIEAFAE T T A ] 23
o B AMUREREREATE EIRgA, MEHZSN virtual B nonvirtual
o UEAN—ANAERFEE Y member function B, 55 AL — ARG 5

4.4 Inline Functions

G

%5 Wi, . BILER¥
5.1 T4k A& BT X S
1) Cstruct ] Point & Bf
/*
* C++ WA —FPriEHTPLain 01" Data AHIJEFC. WIRL C++ K i, Wi [, iFas =
* point FH]—1*trivial default construct. —7“trivial destructor. —7
* trivial copy constructor, L{A&—7 trivial copy assignment operator.
* HSEER L GiiEG ST, JF e PLain O Data fra
*/
typedef struct

{
float x,y,z;
}Point;

N
*

& [ Point f7 trivial constructor flldestructor ZEE#s/ =47 8¢18/H, constructor
TEFESFREAG L HE T T destructor 7EFE/FHT exit () L #EiHH . 2R, F5E 4L
trivial members ZENERWE X, FAAKRBEWIHE, FE/FHITTA—UWEEC FHIZH —H

HAEC FIC++ H G4 IXTY ?

1) 75 C #1, global #HK—TlGH TEHIE X, A E REBICHIFILGGE T — TG 17T E X
A LUTEFEIF R A Z K LR s I B, R B T HM— 1, Bl

data segment H1— Nt RIRE4 KU 1EZ global objects &/ HI%/E]. 11T & HIE A,
X[ #e B4 BSS

2) C++ HAZFF U HERTE K, BAERKH class FIETT AIHIRG I HIZR B I G AN T &
AL EB—1 class objects Z{iZ—7 Plain 01' Data, [HMFHHLELFIXALEH. FI,

global 7F C++ FHH A 754K (B IEFE =P EEZHIEXD o C FC++ ) — T ZFH T

BSS data segment 7 C++ FIHXIHIANEZE, C++HIIITH 2/ 52856 LA UG 1E 1T HIBCH ] 15

¥ X XK X K X K X X X ¥ X ¥

*/
Point global;

Point foobar()
{
/1 BERA BT 11T 3T
17
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Point local;
// K%H default constructor SLph7 new & 77 A4/ Point object & [
Point *heap = new Point;
/U Local B 58140 16T, —DIEE7 I, 2 7= g i
VI WE L, XFERITEERIESMA trivial copy assignment operator WH#M s ##1F.
/) RITTSEER [ iZobject &7 Plain OI' Data, ArLUIREERIFSGH 21 C AFERTZLFRE (7 121
*heap = local;
SIS, Sk trivial destructor, H3EER [ destructor ZEAERH #E7=4 B2 B HE
delete heap;
/S L2 trivial copy constructor, IT3EER L return BN E— AR 0 TTEELE,
/KX 52 PLlain 01' Data
return local;
}
_F1Hi ¥ global 7£ C Al C++H ) [X 1«

2) HRHERE
/*
* R T BESENE, H AR virtual function
* XA EFERIPoint class, HAPHRALE, @AE=1FELH] float
*/
class Point{
public:
1/ EX T — M ek L
Point(float x = 0.0,float y = 0.0,float z = 0.0)
P x() ), _2(2) ()
1/ GILZ Sp, B TE K E R L
private:
float x , _y , _z;

}s

//HTER T default constructor fE/HFH Lo HiF global #E XEE /T, A4 1EEETE
/[ TEFET I B AT
Point global;

Point foobar()
{
/*
* Local HI&EXZHNT L default Point constructor //7inline expansion:
* Point Local;
* local. x = 0.0, local. y = 0.0, lLocal. z = 0.0;

*/
Point local;
/*
* AR BN I 1NXf default Point constructor HIH F1F iR :
* Point *heap = __new(sizeof(Point));
* if(heap != 0)
* heap->Point: :Point();
* TEFMEN A K B iFE AT inline expansion #1F
*/

Point *heap = new Point;
18
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/) RIFE BRI 7 TR
*heap = local;
/) NG E destructor #iHH
delete heap;
//return Bf, [FERFFE TR FE T ERIE, TG 7N
return local;
}
SRk, M E, Point class A —MHEJEMH default copy constructor. copy operator. 1 destructor. #Rifj
EATER R IO IRFE R, T H. g P e SE R EARASBA A EAN
3) BEEREK Point F5EA
BE R, BT 8 class object Z fifi—/> vptr Z 4}, virtual function ] 5 A 5] K4 Fasx) T
Point class 7 AMZIKAERH (0, Zmieas 2> fE MG B EUh 36 AV 46 40 vptr B4R
class Point{
public:
Point(float x = 0.0,float y = 0.0) : _x(x) , _y(y) {}
virtual float z();
private:
float _x , _y;
}

o HE X HIE R B 2 a4 vptr BIARY

o PUNTFELFE vptr, FTLALE R4 copy constructor F1—-> copy assignment operator, X 4>k A
P2 trivial ((HERZUK destructor fF4R S trivial)

Point * Point::Point(Point *this,float x,float y) : _x(x) , _y(y)

{
// ZE object fJvirtual table pointer(vptr)
this->__vptr_Point = __ vtbl_ Point;
// 7 #Emember initialization List
this-> x = x;
this->_y = vy;
// 1£lE this X4
return this;
}
inline Point* Point::Point(Point *this,const Point &rhs)
{
// iE object fJvirtual table pointer(vptr)
this->__vptr_Point = __vtbl__Point;
/1 Firhs 2 TESEN #E DIE this XK,
// /225 i member assignment F7E£—7 member. ..
return this;
}

// FEBTEL RS F A gES T object HIELEA 7D £ 57—1 object &I,
/[ AN S S B — PG 0 L 5d g 2 it NI 1 72 1
// FIRT— R A H ]
Point global;
19



C++Xf GUAR Y

Point foobar()
{
// FIRT— R A4 ]
Point local;
// IR — IR
Point *heap = new Point;
/)X B[ FEMA copy assignment operator HIE/k, JHEFHEEEHT—1
//inline expansion (77777 , Llthis B/fCheap. Ll rhs H/C Local
*heap = local;
// IR — IR A A ]
delete heap;
/) BRI VERI X, b
return local;

}
HiT copy constructor [ 8L, foobar 18R] BE#E AL NN HIIXAE:
Point foobar(Point & result)

{

Point local;
local.Point::Point(©.0,0.0);

//heap H7#57-5 B A1 #/a]

//copy constructor HIM /]
__result.Point::Point(local);

// 8% Local X5

return;

}

W15 37 FF named return value(NRV) AL, 2k — B9l de4k
Point foobar(Point & result)

{
__result.Point::Point(0.0,0.0);
//heap #9575 HTTEIA)A. . .
return;

}

—MM 5, WRRIFZ RAE T2 REER T UAEE 7 X% 11— local class object, HB-A#RAE—A™ copy
constructor i L& 3 ——H E HIff default memberwise 1 L4 21, EHIHBLSf % NRV (046, SR, &t
BRI IR, NRV AL 5 B AT 75 Z2 18 copy constructor, RN H 45 R 4w Bt H T Bl
F£[81 ) object” N T
5.2 hEMER T KX R HE
class Point{
public:

Point(float x = 0.0,float y = 0.0);

Point(const Point&);

Point& operator=(const Point&);

20
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virtual ~Point();
virtual float z() {return 0.0;}
protected:
float _x,_y;
¥
R AR
R BA NN 2R F

class Point{

public:
Point(float x = 0.0,float y = 0.0);
Point(const Point&);
Point3d& operator=(const Point&);

virtual ~Point();

virtual float z() {return 0.0;}
protected:

float _x,_y;

}s

class Point3d : public virtual Point{
public:
Point3d(float x = 0.0,float y = 0.0,float z = 90.0) : Point(x,y),_z(z) {}
Point3d(const Point3d &rhs) : Point(rhs), z(rhs. z) {}
~Point3d();
Point3d& operator=(const Point3d&);

virtual float z() {return _z;}
protected:

float _z;
¥

class Vertex : virtual public Point {...};
class Vertex3d : public Point3d,public Vertex {...};
class PVertex : public Vertex3d {...};

FEEMSAT, —NEERNEERMAIE EERTR ", A EEREIE R B BER T R
“NOZAE B FIIRA R HEAT

K[, Point3d i b8 i mT REH S P48 9 78 Lt T B

Point3d* Point3d::Point3d(Point3d *this,bool _ most_derived, float x,float y,float z)

{

if(_most_derived != false)
this->Point: :Point(x,y);

this->__vptr_Point3d = _ vtbl__Point3d;
this->_ vptr Point3d_ Point = _ vtbl Point3d__ Point;

this-> z = rhs. z;
return this;

}
FEHEFEZATENT, Flin Vertex3d, A Point3d 1 Vertex ¥ constructor I}, & 24" _most_derived

SN false, T 2HLER T P constructors H1 %} Point constructor 111 FH#:AE
21
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Vertex3d* Vertex3d::Vertex3d(Vertex3d *this,bool _ _most_derived,float x,float y,float z)
{

if(__most_derived != false)
this->Point::Point(x,y);

// i [ —/F base classes & _most_derived % false
this->Point3d::Point3d(false,x,y,z);
this->Vertex: :Vertex(false,x,y);

// BE vptrs, Ziiuser code

return this;
}
X#, Point3d origin; flVertex3d cv; #BREIEHIKIVE A Point constructor
S R ) 9 1 2505 constructor 724N T, —NEFXT SR EE Y object, S —/MEEXT subobject. ”5E %
object“fi T A4 i F virtual base constructor, BEFTA I vptrs 25, ”subobject“fit M AN 1E ] virtual base
constructors, A REANIE vptrs 5. constructor 1)) 24 ]y KAE P 8, (E2 XA AR 1 9m 345
BFARAD, B wlseA
vptr IR E
vptr & EMIER B BTN, RERE vptr BLZFEWE B M PUTHI . BRXANRELEN: W
REMEREFEFHEUERE, 24 vptr FPIEEHENL ] RESAF AR AR —BHIERN
25 X —) PVertex object i, constructors ¥ T 40T

Point(x,y); //1
Point3d(x,y,z); //2
Vertex(x,y,z); //3
Vertex3d(x,y,z); //4
PVertex(x,y,z); //5

IR IXA G AR R A R — A class #5€ X T — virtual function size(), R 51£ 0 class FK/N, FHTE

B M IE R IR IX A size %L, A84 245 X PVertex object i, 5 /> constructors <41 ? &—IK

size(#8/2H PVertex::size()? B BRI RV H 0T IELEIAT B constructor BT S class“H size()

BRASL? B RARIEHE, Ry b, SRS —

o WHRHHERAERRGILIAE constructor HHE A, MR ERAE DLERS T P, TAMEH &
fUALHN . I, & Point3d constructor H, % i Point3d:size(). SR, WIH size(QzH i H—
A virtual function, £ KAMA? ZAEL T, XA LR BCH Point3d 1R H5LH] . M7EHE
LT, XA ZA0E R virtual, 214 HEEDWLHIR JOE A g id,  REAWLHIA B 02
T2 HIX AN AP E T—4 constructor 2 H

o WRARMRZER, FEPIT— constructor K, HIFRH|—4H virtual functions &% B . K7
AbH virtual table, TMACEE virtual table M 75 i@ vptro BTN T 38— class H A BT /E R #BR %L,
P R G0 R ST EL P ] vpte BIR)IR NI E AR RIAT

vptr Ri%FE base class constructors i i 2 5, EEF REMEK A& member initialization list § Fr 51 i)

members Y] i4L A 2 RUBEATHIMR4L
W AE—4 constructor #— B 2545 %3, base class constructors #4758 Y2 J5 A4 ¥ g H AT R 1 vptr, I
LERURERGEVE A IEAA ) virtual function SEA7

o TEREF R AT EE vptr & BFONAE T sl 3 gt ARG AT BE < M A virtual function, [ Z05E

BEE
. £ member initialization list 2 A 1% i€ /& KN member initialization list F7t 7] £ FH virtual function .
R B TR e

AR T AR L A? B & T H PG I
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e 7E class i constructor ff] member initialization list H JfHi% class B —/NEBRE: vptr GETE
member initialization list #¢4 & 2 B H4m BE2s IEMA L 1F o 110 K bR BUAS B ] eI 154038 A 49t 15 S HIAELIT)
members, FTLAER LRGN LR SR vptr FIREIRMEERE, 274

¢ 7 member initialization list & & F B EHEN base class constructor LS. XRALEN, HT
base class constructor FJHATTE vptr W EZHT, Kk, el vpt AR M AR e L, stk es
[FFE R class. SEF— B, R BT AFIUAEAT class’s data members — & & % A #4610

5.3 X5 ¥ TLER %

— class Xt T-ERIAHI copy assignment operator, 7ELL FI&EN, ANRILH bitwise copy 8= :

1. ¥ class W& A — member object, 1ML class H—" copy assignment operator i}

2. —/> class I base class i —> copy assignment operator i}

3. Y— class /5B T{Ef virtual functions F} (—3E RNEHE D453 class object [1) vptr Hihk, K& A&
&—" derived class object)

4. 24 class k7K H —> virtual base class I} (G181 base class H XA copy operator) Hf

C++45#E L, copy assignment operator 7E/AFKILH bitwise copy semantics B, & nontrivial 1], "R

nontrivial LA 2% & Bk

PL BT 2. 000 1 & 9 k2% & A copy assignment operator &4+ 4FET, 7E4 Point 282 R E X — copy

assignment operator, #AJ5 Point3d 4 7&2£ Point, {H & AR 30E X copy assignment operator:

inline Point& Point::operator=(const Point &p)

{

X =p._X;

Y =P._Y;

return *this;
}
class Point3d::virtual public Point{
public:

Point3d(float x = 0.0,float y = 0.0,float z = 0.0);
protected:

float z;
}s

%% 2% N Point3d & H copy assignment operator, RN R
inline Point3d& Point3d::operator=(Point3d* const this,const Point3d &p)
{

// i base class [IeRErsEp)

this->Point::operator=(p); //Z((*(Point*)this) = p;

/1 I 7 DT FE 1)k 7
_Z =p._zZ;
return *this;
¥
copy assignment operator & —MEIEZPEE O, B H = —4> member assignment list (*F-4T7 T member
initialization list I Z<78)
K 47 P B #E TUR AR
815 g PE s 1% LT I E A T 251 copy assignment operator, IR 55—~ Vertex, F1 Point3d —#%,
JRAH Point, HSAZmPFAS N Vertex &) copy assignment operator, ZALa FHA:
inline Vertex& Vertex::operator=(const Vertex &v)

{

this->Point: :operator=(v);
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_hext = v._next;

return *this;
}
IS BAE XM Point3d Al Vertex HRA=H Vertex3d. ZmiFas ey Vertex3d £ copy assignment operator:
inline Vertex3d& Vertex3d::operator=(const Vertex3d &v)

{
this->Point: :operator=(v);
this->Point3d::operator=(v);
this->Vertex: :operator=(v);
}

TEHAT Point3d A1 Vertex ) copy assignment operator i, 2 E & Point [1J copy assignment operator

FisL b, copy assignment operator 7EREMAK KNG L T AT A, HE/NOHIBT AN . P2 IFARE 2 IF
“NERBUS IEMIIE R, ENER— 1 copy assignment operator H1 1 & — base class instance, T

#&1& BY, virtual base class copy assignment operator 12 /NSEI#7 . cfront. Edison Design Group [l ¥

Ab3EE . Borland C++4.5 LM Symantec fefThit C++dm A ERIX A M, T C++AREXT s St 05 PR il

5.4 iR

W class A € X destructor, A4 HATE class P& member object (15}, class H C.f¥] base class) {#HiH

destructor FIEOL T, ka4 2 Ha & —1k

— destructor #&4 R 77 AL constructor #4772, AH T AH X -

1. destructor & EAE T Sopl AT

2. % class #H member class object, 1fjJ5 & A destructors, A EATT2s LIRS BT (4 AH ST 4%

W H

Wk object W& —A> vptr, BLZERHHikE, 48141& % base class [ virtual table

4, WREEMERER (E—2) nonvirtual base classes #ll5 destructors, IS4 414 LA 5 B A

Yt 43 8 FH
5. WAL virtual base classes i destructor, 1 H BT £ HIIX A class /& i Rl class, A EA1E
DAL 5K (1) ) 38 ML 1) A 2 I 1

A& constructor —FF, HFIX T destructor [ —Fhf 4 SCHL R B2 45 40 destructor SEf:  * —A

complete object SEf5], & B LT vptr(s), FFI ] virtual base class destructor * —“ base class subobject SZf;

FrAETE destructor PRIELH U FH— virtual function, 5B 48 A <> virtual base class destructors Fi% & vptr
CER 9 an SEAS TR FH RS R BO80 I 0 A A wptr)

—/)> object AL T H destructor FERHAT 2 B B T%— base class destructor # 5 &7 H, AT LA

derived object SEPR AR T — 58 object. FlU—™ PVertex X RIHIEH N AFZEE] 21T, SR —1

Vertex3d X%, —4> Vertex Xf %, —/ Point3d X%, /g N—4> Point XI % . AT destructor F1if H

member functions B, XA 2K vptr EHTE (FERE— destructor H1, TEFEF L FTi L4544

AT HDD 152 25200

w

% 6 H WATHHER S
6.1 BFAXT R B ERIATHY

1D 2RNR
Matrix identity;

main()

{
//identity LAAITEIELE 57745 1E
Matrix ml = identity;
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return 0;

¥

C++fRiE, —E27E main(BRE 2 — X H 3 identity 2 #/l, 2 identity MJi& ok, 1M7E main()eR%L4E R 2 A/l

I identity #E5¢F5 . 1% identity IXFEIFT1H global object #15REH constructor 1 destructor 1, AW E T

LA PIVIIRALERAE T A TR R R4

2 cfront ISSEME— C++4itds, 1 HESF S BMMELICR N R E HERNRE, A — Al B A 0w

FR SR (B R IFREIR) /71, #)OF munch 58K

1. NE—ADTEESVIGER SO E— A stiQBE A, W& 2 constructor i H#{E DY inline
expansions. I UIFTTH [ identity % R 23 7E matrix.c H /=48 H T 1) __sti() R %4 -

_sti  matrix_c__identity()
identity.Matrix: :Matrix(); //77&2/401F

2. {ERATEESKNFNERERIER SO, P~ _std QR B, A& L2 destructor I
£, 8,23 inline expansions

3. $2ft—2 runtime library “munch”B%; —/_main(QR% CH UL /] $AT X R TE _stiQsR £
PAS —A> exitQeai g CRASEALTT 038 A A i_std Q & #0

cfront2.0 ilRZ Hil JFASSCHF noclass object (IFFAHIIAMERAE: MBLE UL C 1E S MBRFIIRAEH S . Frbl N
B MR BRI R BAR AAGTE:

extern int i;

/) BRI, 15 2.0 JRZ il C FlC++ 1, BN G741

int j = 1i;

int *pi = new int(i);

double sal = compute_sal(get_employee(i));

5 FE 5 S W AEAL I objects, A KA A5

o 1% exception handling # ¥, /L objects FABEWHTHE T try XEZ N o X0 T4 A R FH 1
constructors AJ B2 R Tk 52 1), RUNAET Y throw #AEH o8 fil &% exception handling library %k
MY terminate () B8 4k

o N TR EE AL ER S I LG L objects MIABAMKINGT, Tkt R 44

VB F MR A AN B A0 46 55 ER S W) 4R 1L 1 global objects (ERARIX AW L AN A C F25 7 Fr e az)

2) REBENER

const Matrix& identity()

{
static Matrix mat_identity;
/).
return mat_identity;

}

e mat_identity [ constructor 22 R BEHAT — IR, HIR ER T HERE I H 2 1K

e mat_identity [ destructor %2 R BEHAT—IX, HIR FIRRE T RE 2 2k

P PEARIISREEZ — /2, oM HLERE P AL AR I A 18 X Gk . SRTMIX 22 T80T A 1 local static class objects #
TERE P AR I BRI aa bk, RIS AT 22 A 81 R 5 AAAS 5 4 8 FH ot

S%Fr b identity()3% VR F B 7 mat_identity ¥ &R —FELF Kk, BAER C++iniE CARBIE KX
—m T . cfront SEELR AR B, SFA—DIEEPEX SRS mat_identity PTG ERIE. 5 — kb
identityOF, XA X R4 EAE A false, T2 constructor 27, ARG IGH X R MO true. XL #
YT RIE I IR . TAEAH S — i, destructor 75 B 2L ST mat_identity & F, RAETE
mat_identity CARMIEERA A, W LB G X 225 A true SKAIWT mat_identity & 75 C& MG
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3) WHRHA

Point knots[160];

W Point & % X — constructor Al destructor, A4 IR HAT ) TAEA 2 HLgd T —N Iy SRR pr
WEH T (BRI, A2V A FHEFTEERI vecnew() , sk 1 R EE & L% N A LA 10 ASELER
Point Ju % Rl AT

7 cfront #, A4 vecnew (I REL, 724 H LA class objects fI&E M IR . CLLEBORT I 49m E 25,
N RPRBEFHA R, — DN RAFE"E S virtual base class“[f] class, 7 —4NH RALFE” 4 virtual base class“ff]
class, J&—BAEUEE BN vec_vnew()) BREL vec_new ()R E W F -

void* vec_new(

void *array, 1/ ZCARELE Hh
size t elem size, /////' /> class object HIA )
int elem_count, f‘ﬁ/”ﬁj/aj’/\*

void (*constructor)(void*),
void (*destructor)(void*,char)
)
e constructor 72 class ] default constructor 1R Fa%l
e destructor #& class ] default destructor [/ ek EF8 %]
o array FFAEMIEANRELEARMNLE, BUE 0. WHRZE 0, ALK EHNAHET T new EHFHNE
BCE T heap H
% Point & 3L T —A> constructor, LA T 244l GEXT 10 4~ Point JG & A1) vec_new ()i FH A
Point knots[10];
vec_new(&knots,sizeof(Point),10,&Point::Point,0);
ES Point 5 X T —> destructor, 4 knots A 45 WIS, 1% destructor tH2AZISLET 10 4™ Point JT&

gL, 2i— 1R vec_delete()H runtime library B8 %5¢ %
void* vec_delete(

void *array, // 202 45 e )
size t elem size, // HE—1* class object HIA ]
int elem_count, 1/ FAA T 6FE T
void (*destructor)(void*,char)
)
6.2 new 1 delete BEAF
1) new

int *pi = new int(5);

SEBR_E R AN IR SE R «

1. EITEYSE new EBHEATFREELY], BLETNAE: int *pi = __new(sizeof(int));
2. KIEBERINREEYVIE: *pi = 5;

W25, WG EREROZTE W AFEC B ) 5 A4 $aT

int *pi;

if(pi = __new(sizeof(int))) // ( new K |4 7)1/ operator new)
* _ .
pi = 5;

A constructor KL E — 1 class object (175242

2) delete

delete pi;

delete pi I}, QIR pi /& 0, C++EK delete IBFEAFAEA A KL% 13 850 FUN M FIA G — 2 IR
if(pi !'= 0)

__delete(pi); // (__delete KIFilj= 2] operator delete) FEH77, (HEpi H K
40
destructor FIN F R AL, 1E__delete Fi <1 destructor
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3) operatornew Fll operator delete f¥)SZE1

— Y library XF T new I HATHISEILERAEAR BLAL 124, (EA WS ZAMEEEIT (U A IER % 1&
exception handling) :

extern void* operator new(size_t size)

{
if(size == 0)
size = 1;
void *last_alloc;
while(!(last_alloc = malloc(size))){
if(_new_handler)
(*_new_handler)();
else
return 0;
}
return last_alloc;
}
X BRI FE R VI
new T[O];

{EE Z EREE— O new 1A FH#B A A% [Bl— AN — T8 I Fa 5. Mok b in) R 4% 48 7 v 2 A% Bl — AN R &
eI — BRI 1 byte FINAFXER (EIRAREE R size Wl 1 IR

ARSI ARV E R — AN E T B 21 _new_handler() eA %L

operator new SEZPR b & AFRAERT Cmalloc 52, BARFFHRAE MLE — E 151X 4l

operator delete tH/2 /& UFR7ER) C free()5E il

extern void operator delete(void *ptr)

{ if(ptr)
free((char*)ptr);
}
4) AR newiER
int *p_array = new int[5];
vec_new(O) NS HIEWIAA, FANEREZEDFEZH default constructor 1T T class objects BT 2H 1A ZH 1
B—wxEH L, & operator new £ #E
int *p_array = (int*)__new(5 * sizeof(int));
LN ELORRT
//struct simple _aggr{float f1,f2;};
simple_aggr *p_aggr = new simple_aggr([5];
vec_new( )AL HIAA . KON simple_aggr %A & X —> constructor 8¢ destructor, Pt LARC B 241 LA f i
Fk p_aggr FAAMEAE, HIERAiHIRTS WA FIRE N /7T o B operator new Fll operator delete >k 5¢ il 47 4
AR
iR class & X T —" default constructor, FLEfRAH] vec_new ()il 2 #%
2 delete —MEFEAMIREIIT, C++2.0 M, FESRMEAN KA. T 2.1 g, AFZERMEA KR,
RAATE [] IR, Smikds A FHRAAMLEE . BN e @R A 52— object ZEH M Bk
// IEBIHICIG I 1Z 42 delete [] p_array;
delete p_array;
RABE ARSI . HETTENRAAE—— BIRH R NAF DR ERIAE T
B TR AT LR IEECH RN, IR A il B e, LMESE delete [] arr; IHE/H?
o —AHIERITIERN vecnew )T AL Al () RE— N NAFIX BLAC B — DMEIANY word, SRS TR M B AE
XA word 2, I E IX AL BUE PR N cookie

27



C++Xf GUAR Y

o Jonathan Fll Sun gu ok E 4P — N LA B, BiLiRE &K/, Sun W4 destructor fHbbEZES T
I EH 2
cookie TRMEA — AN 5| AL L EE HTERE, W —NIRIRE A4, delete_vec(), HUH KM cookie HAREAEGTE
e —MNAEGIERITCREN A —NINBE R GHE, 238 destructor PAAETIHA I X Ehl St T— B AR T
WX 38 SR ZE R A B S, AT ST B mT se4h ARt H o2 B R 1) oo 2= 20 &
B4 LLl— base class F8 4198 H—> derived class objects T2 B EA -
Point *ptr = new Point3d[10];
SEjit T 404 B 1 destructor, SRR vec_delete() BRI #E MR 45 £ 2R 1 destructor——7E A gk
/¢ Point destructor, SIATHRINEALF. #esh, IR —IFpEEL L CREIF 2 Point class
object FIR/N) o 1Xus2 vec_delete QA MGE L — ML R T BN REG T, AHRZH
NPT T #R P destructor, T H H M —NICERZ G, 1% destructor BP#iE4T T A IE#f 19 P9 A7 X B rp
TR T :
class base{
public:
base() {cout << "base constructor" << endl;}
virtual ~base() {cout << "base destructor" << endl;}

}s

class derived : public base{
public:
derived() {cout << "derived constructor” << endl;}
virtual ~derived() {cout << "derived destructor" << endl;}

}s

int main()

{
base *arr = new derived[5];
delete [] arr;
return 0;

}

i an R

//new BRJEH T 5 NFRXTS, delete I, AR IESE MM 8 %
base constructor

derived constructor

base constructor

derived constructor

base constructor

derived constructor

base constructor

derived constructor

base constructor

derived constructor

base destructor

base destructor

base destructor

base destructor

base destructor

6.3 I B X R

SIHT R B 3 ANE R A IR R SR
1. T c =a + b;
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2. C = a+ b;

3. a+ b;

XTT ¢ = a+ b; C++irdE VP IERS) BiA 22N HHE:

o ZRIRASTILUTAE AR, THE a+b R, AR5 HEAH T 1) copy constructor, i X 5
I4E C IWILE1E

o AT DLEEEDFE IANE R T, a+b MMERE] C R (2375, TRATZEImBATR, LUK
H Y constructor Al destructor

o % operator+()ffJ€ X €, NRV(namedreturn value)ftfb ] GESLHt, XK FEEEE ¢ W@ PRERZE
&R, #HIAT copy constructor F1E 4 % 41 destructor

sehr b, BT ES, JVFRIEFEAMERERT ¢ = a + b; /5K operator+() I SZILEAS 277 4 — AN N

ISES

T e =a+b;, PRI, BB FECR AL E:

//T temp = a + b;

T temp;

temp.operator+(a,b);

//c = temp

c.operator=(temp);

temp.T::~T();

BRI ¢ RIS EAF KBRS A AR . T B EATREGEA AN EORH — destructor CEHE—

Yegst i A7), B LS AE I 2 756 A destructor

T a + by, WHHMBRNSR, XEHMERBEFE— DR RSN B H G R. XM EREFRIE

Aok . XMAERL T B— A A R TR A BRI AT XS 5, C++ARERISE, IIRBT X R EIBEHER, PR 5E

BREARESETRBRE —MPR, ZuBREE RGN R4, (H2, XML 2 Milsh:

1. RAFERE A KYILEH— object I, JEINTE object HI4G4 7 BE A 44 Bl I X 4 -

bool verbose;

String progNameVersion = !verbose ? © : progName + progVersion;

W RAESE 2 - Tk 20 R 5 A s B 1 progName + progVersion X%, 84wt ik IEMivI 6L
progNameVersion

(B2, RGN, FRFP SOE A vl BE ik — MmN X GRS T i s, S AR LR AR R

const char *progNameVersion = progName + progVersion;

7R R B X B2 R B e R B 0 char®, SRS TIRME 45 progNameVersion, TEXIMAILSE MG, I 5 )
HE AR IR R 2 XN AF

2. "B R reference R NS, I X RBIZAE reference HAR A4S G A A

const String &space = " ";

IR G B X RAEVT LR space JEiEs 5%, P4 reference tHELBH T

FERBLAF(s + t || u + v) XFRIEAF, G GOEMRAERE P I PATIIE R, A 2™ A4 ok

AR AT X R A destructor BAER: — TR AXFRMEE RS, T AGRER S IBESE — AN T HARTANT
TP e SRJEBUE Crbnitl DL BRI RFRIE A A T8 BERIA A AUm A8 S o 5, PRI Ee i X
I Bl 22 gfidEoR,  DARoE 2 15 B BN 2 — 5 30 SR Al et 3k B

Bt: fEA gdb A vt SR
gdb ) H
B B

AESWIT

#tinclude <iostream>

using namespace std;
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class Base{

public:
virtual void f() {cout << "Base::f()" << endl;}
virtual void g() {cout << "Base::g()" << endl;}
virtual void h() {cout << "Base::h()" << endl;}

}s

class Derived : public Base{
public:
void print() {cout << "Derived::print" << endl;}

}s
int main()
{
typedef void (*func)();
Derived d;
func pFuncl = (func)(*(long *)*(long *)(&d));
func pFunc2 = (func)(*((long *)*(long *)(&d) + 1));
func pFunc3 = (func) (*((long *)*(long *)(&d) + 2));
pFuncl(); //Base::f()
pFunc2(); //Base: :g()
pFunc3(); //Base: :h()
return 0;
}
BENRERINIFAR)R

o TATLMEM p XFREIEITEIX R
o ATLGEIEAT B Gt IR AR R PR R

BRI
o R KGR M UL ST D AR R B R M

o i/l info line 4TS 3TENHIHE R EHIMINE, AT x Ay 200 K o8 50 v kg b Bcdia 6t (0 A1 i -

W E R R T (typeinfo fE R EE L) -
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