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A

BERBEABEFAA (reuse) ERBFHF AN E & FE.

A5 4 K

LL o ) X &R

(object-oriented) Fr 2 ITHFRFOHFT, 2 (class) WAFIHEHE (composition)
F#kE (inheritance) PP E K .

19.1
19.2
19.3
19.4
19.5
19.6
19.7
19.8
19.9
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19.1 BEHERHHFA

KRBT ARERE. BNK, MAE-VEFHES. 280 HQNET B0
P ACH Z T LI BELT A B2E (class), LIBLEIAAE.
SEF R A 82, KRBTET AN ERMEAAES, T © R A4 244 5 2%
RIEAL. & EREEER PR
1. TERT LN B A KA E LS (object).
Ll 18.5 TN, RATTLIZEZ X XE (building) 203, HRBBEN
FRAR AR . XHEHRYE S (composition) .
2. ARBEARSGH, IR PIERFITEREmATNER.
BLL 185 WRYEEANE, T RITE G R, AREFK
AR, FUMAREE, HESFUHERA A EFN%E. IR ERFEN
#k7& (inheritance) .

SRR AT (s RV (OOP) RIEEEM, RIET — S BB R L rRES
=) B F AR e 2 K

19.2 2H&E (composition)
HEWAE RS TR ORTRE" QRERR, T4 % M.

o HH{F—F M (assembly-parts) : B, RESSIEZAPRE.
« B (apgregation, collection) : BN, MESFRF ZEAF)LE.

ECEE—FH MMEFRZE, MROT A%, RAERATEAEMS. il
"RE” WENES, MELTILER, WHESESHNIERARW. £ WNRNAE,
THAEAXRAWMEFY “HE—F4 REFA.

HsL b, |IAES 18 BAGNRN, CHIHAGKEE. RERIMZ A AEMGERSE R
HRE CH PAESRXUMARBERSS, FIIT int, char %. WIVEAR, FHE
EREESE EHEAR.
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B e — U4 Conponent M2 (KW AMRRARBMIEHTE, AW RHAALR
RAIR, FEILR AR E X SEREAERNEREE, AN inline 57 BH):

class Compeonent

{
private:
int I;
public:
s/ HIdEEREE A A REATT iRk
Componert (): I{l} (v /7 RIAHERE
Component (int Ny: I(N) {) // ¥R
~Component {) (v /7 ViHR¥
int Get () const {return I;}
veid Double(} {I*=2;}
};

53 R 4R 5

755 WM KSR (constructor) B, BT AR S RAGHIREHIBIE. Cr BT
BEE AT, BRoutia RBAIEES (constructor initializer list) . EHERYKSEIZ R
MEEE ., BESATHEWNERKFAMAR, RF7TROERBATEE. Bl g
# Component RIFTHE P, #3E e FaY € X '

Component {): I{l} {}
Component (int N): T{(N} {}

B3, RATEME AT W3 Conponent XK C1IFC2, EAFIE AR Host
{4 private TXT & . #5%, FAHE ¥ T — AW C3 I Component M &AE N public THE.
T AR A 6 5 2008 YO ke , T LRI T e AR BT R AT I B S U R BhHE . B,
fEd Host MR ach, HvE RBAE LT IBRR:
Host () : k(1), C1{1), c€2(1), €3(1) {}

Host {int L, int M, int N, int F)
: k{(L), Cl1{M), C2{N}, C3(P) ({}

EREMEA T ERNER S, UE L
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Host::Host () : k{1l), C1¢(1), C2{(1), C3{1l} {}
Host::Host{int L, int M, int N, int P)
: k({L), C1{M}, C2{N}, C3(P} {}

EIF 2% Host AySEEEAY.

ff == B Hos: ————-—m——mmmmmmmm e
class Host
{
private:
int k;
Component C1, €2; // TX#§ c1, c2
public:
Component C3; 7/ FHER C3
// % Host BUMPERE, (AMERRFRIIAIEE
Host () + k{l}, CLl{1), c2{1), C3({1) {}

Host {int L, int M, int N, int P)
: ki{L), Cl({M), C2(N), C3({p) {}

~Host (} {y /7 3% Host BUNTHIER¥L
int Get(] const {return k;}
void Double(} {k¥*=2;}

void DoubleComp!)

{Cl.bouble(); C2.Double(); C3.Doubla{);}
int GetCL() {return Cl.Gat();}
int GetCZ{(} {return C2.Get();}

EERATEE Host MATHE CL, C2F CIFHTUHR  (sub-objects). BT C1 Fl
C2 Pi5ER private, TR ATNIRNE R EEAT, 406 RERHER R 52 H A 5 (member
operator) “.”. il cerc: () MENE:

int GetCl(} { return Cl.Gat{);}

MR R A Host EX—P H BN %
Host H;



HA C3 2 public FX 4, WELATLLE#HKET C3 RAECKR A BN

H.C3.Get {);

®17 ¥

£y 5 4

AR L3R component F12% Host WA E T LM CompClass.h #1, FUTR

FF CompMain. cpp i 2 Host X XHR B, AT TR

H.Get () BH H K private BIEHA «
HFA H M private THE c1 i
H.Gercl) | private BB A 1
FH 8 M private FHE c2
H.Getcz() private BIBRIA 1
BA 2 ® public FXE c3 M
H.C3.Get{); private BB 1
E B0, A%k
E.Double() # H M private BIEAR k Y 2
H gD, Ak
E.DoubleComp (] WA FHREED C1.Double(), C2.Double(),
# C3.Double ()

AT RSE B AR F &% Host R9fE AT

?@’[ﬂﬁ'ﬁf? it CompMain.cpp

// CompMain.cpp

$include "CompClass.h™

[l = IR -
int main{)

{
Host H{1,2,3,4};

cout << "BAT “Host H(1,2,3,4)" ZJA: ¥ << endl;
cout << "H.Get () = " << H.Get() << endl;
cout << "H.GetCl(} " << H.GetCl() << endl;
cout << "H.GetC2 () = " << H,GetC2{} << endl;
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cout << "H,C3.Get{}= " << H.C3.Get()
H.Doublea() ;

cout << "th4T “H.Double()” b R
cout << "H.Get ()} = I << H.Get()

cout << "H.GetCl ()
cout << "H.GetC2({)
cout << "H.C3.Get{)
H.DoubleComp{) ;

cout << "#$h{j “H.DoubleComp()” Zf&: *

i << H.GatCl {)
" << H.GatC2 ()
" << H.C3.Get ()

cout << "H.Get!) =" << H.Get{)

cout << "H.GetCl({) =" << H.GetCl({()
cout << "H.GetC2{) =" << H.GetCZ2({)
cout << "H.C3.Get ()} = " << H.C3.Gat()

return 0;

<< endl;

endl;
endl;
endl;
endl ;
endl;

endl;
endl;
andl;
endl;
endl;

BT RATE R
WIT “Host H(1,2,3,4)” Z&:
H.Get () = -
H.GetCl() = 2
H.GetC2() = 3
H.C3.Get ()= 4
AT “H.pouble()” Zh:
H.Get{) = 2
H.GetCl() = 2
H.GetC2(} = 3

H.C3.Get ()= 4
HAT “4.DoubleComp()” ZiG:

H.Get (} = 2
H.GetCl(} = 4
H.GetC2() = 6
H.C3.Get{)= 8
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19.3 HEXERAHE ok B AT 2R 5L

Y- ARRYE XA, AR SGXAMRMEEERE RN, e ESRTHRIMN
mRBL S B EhHE .

FTIBE &R R MR B AW, RIS CompClass. h, MALY
CompClass2.h, LENTHEAMRNHSEL cout BIRE¥k:

ﬁ‘[?ﬁ%)? X CompTlas=s2.h

// CompClassZ2.h
#ifndef COMPCLASSZ H
#define COMPCLASSZ H
#include <ilostream>
using std::cin;
using std::cout;
using std::endl;
using std::cerr;

//---- FA%E Component --------
class Component
{
private:
int I;
public:
// % Componen: KIS ¥
Component (): I(1l)
{cout << " Al Component RIAMFERIE" << endl; }
Component {int N}: 1(N}
{cout << "4 Al Component WiEmEBn << endl;}
// % Component HIHTHARES
~Component )
{cout << "{§f Component FHIEH" << endl;}
irt Get({} const {ireturn I;}
veid Double () {I*=2;1}




||Imc:++@=}s PRI

};

// —=—= BPE Host ———-—-mmm e
class Host
{
private:
int k;
Component Cl, C2;
public:
Component C3;
// X Host WIHIHERHE
Host ()} : k(l), Ci(ly, C2(1), C3{1}
fcout << "] Host MUMBER" << endl; }
Host {int ., int M, int N, int P}
k{L}, CLl{M}, C2({N), C3(PF)
{cout << "M Host WENE" << endl; )}
// % Bost MIMTH9R%
~Host (} {cout << " Host WHEH" << endl;}
int Get{) const {return k:}
void Double({) {k*=2;}
void DoubleComp()
{C1.Double{}; C2.Double(}; C3.Double()};}

int GetCl{} {return Cl.Get{);}
int GetCZ{) {return C2.Get();}
1:
#endif

AR 19.2 9 12 CompMain.cpp &0 CompMain2.cpp:
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SER ﬁ}? 3L CompMainZ.cpp

// CompMainZ.cpp
#include "CompClassZ.h"
int main{)
{
Host H(1,2,3,4);
cout << "HIT sizeof (H)MGRE: »
<< gizeof (H) / sizeof (int)
<< " 4 int R .Y << endl:
return 0;
b

BIFhATE R

{HH component 13iEE¥

A component WERAK

W Component R E

7B Host MmeE%

AT s—zeof (MYHIEEHRE: 4 1 int TR,
R Host TR

A component TR

A Component WHEHK

A Component B

A WA TR SR BRI AR, Ko R R4S MAGEAE . 5T e 8
FR 5 4 e ) g 3 R 3 3 A O P LR

Mk, R sizeof (0 B, ROTAMESTH Host EXHMEMER &, LK CI,
CQHCGHREEAEN—48M 1 8 inZH, B3t 4 1 in G HE.
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19.4 #E (inheritance)
WRHEGRERIERTTE, REEEY @B Rk (F AT, w2k Af N 2818

RFanEY.

MR E - FEYRE—FH LN, XRXTHEAFRFRNAETRA, F T
B KRN RAE TE, RSB T HANG . OB HHIZRAER (base class) B
¥ (super-class), AR T RMFHEIIRASE (derived class) TFZE {subelass) .

W, MR B MR AEZE, W OERT B TR MIREE. XTMRE
WAk PARIMES S FERNARISRE, BEYSFRR. 1. K. BE. B B #

LB R ER .

{# BT AT & 4926447 (class inheritance diagram), TLAE LR RFRHE 194.1

MEF:

W LK

T

R

19.4.1

HI

(base class)

TR

(derived class)

i fa] 88 Y S LR [H

B 1942 PEEAMLMFTRANBELXTERMER. IMFMAERNE-RIL
(generalization) KY#E3, WiHAIR T RN A4EIRA (specialization) @3E%H .
IRk E N = ROT DUEE 2. 0000w 5 8K R A 4K A& T 7L 2SR R ATsh i o 45 k-
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& 19.42 ZBEHGFK

Y- MREFHFRE - PEERT, HABEYHE (multiple inheritance) .
BikH — & Base HYEAE:

class Base

{

private:
int 1i;

public:
Base{): 1(3) {1
Base{int N): 1 (N} {}
~Basge () {1
void Set{int N} {i=N;}
int Get () const {return i;}
void Doublef() {i*=2;}
volid Triple () {1*+=3;}

b

L Derived TEFIANY, WA ZHFHENREZBMEFTS “7. public #5ig,
DARFEEXIF. B,

clagg Derived : public Base
{

private:
int i;
public:
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Derived({): 1(5) {}

Derived{int M, int N} : Base(M), i{N} {}
~Derived{} {}

volid Set{int N) {i=N;}

void SetBzse{int N) {Base::Set (N} ;}

volic Double(} {i*=2;}

int Geti) const {return i;}

int GetBase() const {return Base::Get{);}
I

HMTAEENEER, BIVHNXRR private, BOHER public RARIDIRAESFE L
ZIEXR, FNERTERLEAE public WAWESAEN private, TEEREXRFHA.

e X G R B E B E X (redefinition of member functions)
HTEUFRHTIE A6, BITEHEZS Base FIJRAE 2 Derived iR RG B RAIFET .

1E bR, ROV EEFR A 20 6] B8 A RBURER -5, 635, ZREIR
EREEHKG R RN EHE Y. R0, ERREANEFELEFRAREHTERER
. X — SR Rt sizeof () B R EFIRE B I /NEH.
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B AN F (144 FI 2 Derived Sk E X — &M X BIXE:
Derived X;

[l
X.5et(2);

A.Get ();
X.Double (),
B s A6 2 Derived P HE LA R AME. BT Triple) WAHEIHEX, HIt

X.Triplef();

JF R AR 9 2% Base P BLAT R AR AL
A BRI E T E X (redefining an overloaded

member function)
¥EZ Base i, T A8 5L AR BL
void Multiply(};
void Multiply{int);
AATEE (overloading) RIEA. WRRMNERAERDPERE LW BERA AR, H.
int Multiply(int);
HIE R WHRR B f AR — B (BORE void, FEVMAKEE nt), HE PR %R A H
P MERT S, KR IRAEEFE XA REA. .
cout << X.Multiply({5};
VR R IR A b iy
int Multiply(int)

MEBNEXPFHIBR uleiply O BEILEMR X . XM SRR (name
hiding ).
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W HE R IR F (constructor initializer list)

A 192 Wi FAHA (composition) AIEEIEEHEAL, FRA10TLIFEIR S K045 kB b
BEIKEIE O BRI RN R GE.

IR XMHBRRTHRTIEREN TR BEN SIS R Ak 28, Hin.

Hy ik R B R B
' s ™4
Derived {(int M, int N} : Base(M), i(N) {}
— v
HiiE R B & 3 35 B Ak

G R BRI, RAEXE SHEE R AT U HEESAFRZEM LGS REMBE,
B £ PR

LN
T HE 3 YRR h B A 6 (6 0 LA R B 28 10 0 IR R0 SE 901, BTI D

Basze (M)

At BATHET LL# IR E B O K0 A A WAL e DI E CEEfo e R R A P
Derived(int M, int N} : Base(M) { i=N; }

R AR ZEEY A DT e R 1R AR R 2 Y B R R

EARFH, Get () M set () HWMEELRPHLARBAKIRE Y Derived BEF E X, B
WEMNERELEDP BTG T GetBase () H SetBase () FTMAEKEHAEZ Base F
1 R 51 PR 4.

XEHE, RATEE X GetBase () fll SetBase ()BF, WMRARYBFRLATM EHAH
BHHTEE W IAZ BT (scope resolution operator) “::". #ll:

vold SetBasel{int N) { Base::Set(N);}

int GetBase () const { return Base::Get{};}

KA1 LA 2K Base F12E Derived BYFHE T3 B&D.h #, FH7E EFEFF B&D.cpp H
i F14 Derived £ XX% X, Y, DAMATT T id#EO:
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N 0 1BH bBase::Get(},
roerhase DUR B EM private SEBEH i
X.Get () BAREHN private WA 1
X.Triple() ML LA private HIBMA 1 Tl 3
“ #H Base::Get(),
¥-GetBase ) BB B A private WIBWA i
Y.Get () BAREER private HERH 1

T REENF &2 Derived RIFEM TR

JO.FEF  xff BsD.cop

// B&D.cpp
#include "BaD.h"
main()
{
cout << "sizeof (Base)/sizeof(int) "
<< sizeof (Base) /sizeof (int) << endl;
cout << "sizeof(Derived)/sizeof{int): "
<< sizeof {(Derived)/sizacf{int) << endl;
cout << "#FT “pDerived X” Zlg: " << endl;
Darived X;
cout << "X.GetBase(): " << X.GetBasel() << endl;
cout << "X.Get{) : T << X.Get() << endl:
X.S8etBase (7} ;
X.S8et{9):
Cout << "$fT “X.SetBase(7)” M “X.Set(9)” ZkHE: *
<< endl;
cout << "X.GetBase(): " << X.GetBase() << endl;
cout << "X.Get (} : " << X.Get(} << endl;
X.Double() ;
Cout << "HfT “X.Double()” Zfg: " << endl;
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sizeof(Derived) /sizeof{int): 2
#4T “Derived X7 Zfa:
X.GetBase(): 3

X.Get (} : 5

HhiT “X.SetRase(7)” f “X.set(9)”

X.GetBase(): 7

X.Get ()} : )

#4F “X.Double()” ZJ:
X.GetBase({): 7

X.Get () : 18

HiT “X.Triple()” ZJG:
X.GetBase () : 21

A, Get () : 18

AT “Derived Y(12,25)" Zk:
Y.GetBase(): 12

Y.Get () v 25

zh:

Cout << "X.GetBase()}: " << X.GetBase()} << endl;
Cout << "X.Get () : " << X.Gat() << endl;
X.Triple{}:
Cout << "#fT “X.Triple()” ZJF: " << endl;
cout << "X.GetBase(): " << X.GetBase() << endl;:
cout << "X, Get{} : " << X.Get () << endl;
Derived Y (12,25} ;
cout << "MAT “Derived Y(12,25)" ZJG: " << endl;
cout << "Y.GetBase(): " << Y.GetBasel() << endl;
cout << "Y.Get ()} : " << Y. Get() << endl;
)
BIFHATE R
sizeof (Base}/sizeocf {int) S



19.5 protected AR

FIEATRIE, RAEBMFERIFEIEES N private (R HE) H public (2 AH) B4
SR private R A RAEHFR — AN RGEBRA, AXAFE. T public 5N
ST ARFANMARRINER. BT private # public 4, C++ BHEE=ZAFREZE
417 (access specifier): protected (FRIPH). “protected” #IE FTE— BRI T # private
AME, EXFIRELINEFRSY. HHRR, FiLEN protected BIALRA R X 5 CRIRHI %,
DUR IR A 2 i B 1 BR B F A -

A& Base F{l Derived B 12590, th TRAEA H#EM A Base & X R . FTLL Base
Hr i public 8K protected A2 IAE D B FAIMITE A . FBMRE , 1€ Derived 179 private
Y protected RS Base Fl Derived 3% Y 2 0] #9477 BUR &1 .

19.6 JRAZEFE HIX 2 B EFIramF
WRME AR E RN, ARREELNNERREREA, BEZ2HERRTS
HEh A,
K THES BRI EEE B RANKF, BRINUE 194 HH B&D . h, FHRX
{f B&D2 . h, LENEFANHRXEIT coue BRMER:

’?@@Jﬁﬁ ¥ BaD2.h

// Bs&DZ.h

#ifndef B&D2_H
#define B&DZ_H
#include <iostream>
using std::cin;
using std::cout;
using std::endl;
using std::cerr;

//---- FH% Base -----—---




