More Effecitve C++

=4 : Scott Meyers
PR .

ITtem 1~28 : ZHC

Item 29~35 : WQ

B 1 R

b 2 . W

b 3. B4 : B

Lo BBIE (B oottt ettt ettt 3
2B ettt et et ettt ettt e et erans 4
2.1 N e T 1 O TP 4
2.2 LG LIS NPT 6
2.3 R B I, P2 T 0T oo en e 7
3 B OSSR 8
3.1 ITEM ML: FEEE T G DR T oottt ettt ettt et ee et ee e en et eeeeas 8
3.2 ITEMM2: JEEAG ] CHt RS I EEI oo, 10
3.3 ITEMMB: TS B A0 ] 20 2 oo 14
3.4 ITEMM4: BETE T A I BRIEI oo, 16



41 ITEMMS5: I TG BRIEI oottt s e st ane s aneens 21
4.2 I1TEMM6: HIE(NCREMENT). [V (DECREMENT)ERAERT AT ZR K 205 Jm 28 T X A X 3]
27
43 ITEMMT7: AEEE “&&” |7, B 7 oo 29
4.4 ITEMMS8: FRAFESFIANE] S ST NEW FI DELETE «.ooveveeeesceeeseevseess st 32
B . et oot et et et e e e et eeee e e tae et et eateae e et ae et a—eateaeaeatae et e e rteae e et ae et e e rteaereaeae et eterrenten 37
5.1 ITEMMO: A FIHTAY B ZUST LEBETEIEG v 38
5.2 ITEMMI10: ZEREE BR BT BT L BT TR oot e et e e e e e e 42
53 ITEMM11: 2515 E (EXCEPTIONS) A& BIMTAI R ELAN oo, 51
54 ITEMMI12: HfiE “Pii—N 7 5 A —NSE 8 AN ERRED 1E
JE 5T 54
55 ITEMM13: JHId 5 (REFERENCE) FHARTEH coovieiceeeeeee et 60
5.6 ITEMM14: # [E 55 RS (EXCEPTION SPECIFICATIONS) w.ooooveeeeeceeecseesseeseiesseon, 64
5.7 ITEMMI15: BT H AL IR IR ZRGETTAY oottt s e es s 69
B ettt et e et ettt e ettt ettt e et et et et ee et aeaereane 71
6.1 ITEMM16: 70 80—20 #EM (8020 RULE) oovoeeeeeeeeeeeeeeeeeeeeeeeeeeesesneeeeneeseeeananans 72
6.2 ITEMM17: &M H LAZY EVALUATION (BB T oo, 74
6.3 ITEM M18: 3 BB I I B I T oottt ettt eee 81
6.4 ITEMML9:  FEA TG I T R I TRTE oottt ee e s enenes 85
6.5 ITEMM20: BN TE IR B AL oot es e enines 87
6.6 ITEMM21: IS F A BEG BRI EIIFEH e 91
6.7 ITEMM22: HZEHEHEMAIRMEER (op=) BURH IR (OP) e, 93
8.8 ITEM M23: 5 B A T T IE oottt st e ee s s e s e 96
6.9 ITEMM24: PRFBRIEE. 2R, BIEEF RTTIHTRE AR o 98
15 (TECHNIQUES, N IDIOMS B PATTERND oottt ee e 106
7.1 ITEM M25: K543 pR BRI EE B BR BB IUAL oo 107
7.2 ITEMM26: FRIIZEA IR ARG IR oo 111
7.3 ITEMM27: ZESREEAE IETEHE T P BT oottt ereeneees 125
T4 ITEMM28: I (SMART) FE L oottt en e 134
7.5 ITEM M2 ] oottt ettt s et e et ee e ennenes 149
7.8 ITEM MB0: T oottt ettt e s et ee e e eeeeeen 177
7.7 ITEMM3L: kR EURYE— AL LR G PE TS A e 190
ZITB oottt ettt ettt ettt ettt ettt et et et ettt ee ettt er et er et 212
8.1 ITEM MB32: ZE R TR A N T R oo een s 212
8.2 ITEMM33: JFAE it TS oot 216
8.3 ITEMM34: WAL Al —FE /7 HIRA A CHHRI Cor e 226
8.4 ITEMM35: 1k [ O i R C i 5 oo 231
B 3 oottt ettt ettt ettt et et et et et eneen e eneens 237
9.1 T oottt ettt ettt ettt ettt ettt 237
9.2 N AUTO_PTR SIS ©o.ovovoveeeeeee s 241
9.3 1E C++ P Y% (OBIECTS COUNTING IN CH++) s R v, 244
9.4 FEGEFE bR SLAE OPERATOR->* (IMPLEMENTING OPERATOR->* FOR SMART POINTERS)

s B



L. By (EH#)

Ct+ &M HIES !

Ct+ [IME, AMUAEIL) HEE, DLUROERESRER, DUAOERTSEINRZE DY,
DL 2 B E S IR AR s C+ [, AR e 3t T VUM R (EARAHAR D RE
T EYERE S procedural-based, object—based, object—-oriented, generic paradigm.

A AR, NEASCE, EATYE, NI, XERAHE, N
Reva R, MEIRER /M, 2% SR AR AN n] BE T 5

TEANIE P R 2 INLEN T, 7 TR i AMREL BN Iyt — B 220, WSS . C++ Al
KPFE2 2, FHb=w;, MR EERE, gz, JTHEnUES2HEAR L (The C+t
Programming Language. C++ Primer), Y B U0 E 1115 /K#H 4 Z (The Annotated C++ Reference
Manual, Inside the C++ Object Model), ZUiii);sE# 4 2 (The Design and Evolution of
C++, Ruminations on C++), Jiyi—mkFEF 2 (Polymorphism in C++, Genericity in C++),
T —154G 2 (Design Patterns, Large Scale C++ Software Design, C++ FAQs), FEz
PE K412 (The C++ Standard Library), HEEEAETH Z (Generic Programming and the
STL), TR v BRI 2 (Effective C++, More Effective C++, Exceptional C++).

K, [ TR 2] Mo R CH+ AR R mE, FESmmms s
SAENFEIIES B . Scott Meyers [ Effective C++ fll More Effective C++ 2 IRZ(T,
Herb Sutter [ Exceptional C++ NJZE# 2 75,

EREER — N LR R R RN, I Hos s B g NAE R T C++/00P Ak 2
ST NG . EAIAMETT R AR, O R CH+/00P L ) B 2 A1
FEAR I At PR Y, BRSNS R E RUE U [ /E base classes Hfi] virtual destructor .
[ 4 operator= f%[Hl*this [f] reference|, WHESE IR C++ 155 FEth IR MERE 2L,
{HIER PE LR FE R R I 720, LRFRATT 7 ) S A2 B R e R B . LS At ] B R
ek o BN KYEE 3/, 40 smart pointers, reference counting, proxy classes, double
dispatching, JEA V& design patterns HJEZ!

IXLEHRIE 2256 (1) SRBURILO ML IR 45 A o

BARE DO DU =AM T8, MR —N R, DR R RIS
1. Effective C++ 2/e, by Scott Meyers, AW 1998
2. More Effective C++, by Scott Meyers, AW 1996
3. Exceptional C++, by Herb Sutter, AW 1999
ANRAINBER A A, W SCR B ISR B 2 AN . AR PEANMHE L JEUSCAR 510X %,
REZEL], I Bk, PEL. RE. PN % 1, 5e8ups 2, 38 kg 3.
EEAD AR B AR E, AR IR B VR AR A B A R
SRo TATHE GFAEAE) 1870 B i b 15 I 90 [RIRE 10015
4 2000/05/15 FHAT. 64
jjhou@ccca. nctu. edu. tw
http://www. jjhou. com
1 Effective C++ 2/e Fl More Effective C++ Z g, ZHSZ LZLL Scott Meyers HI%H—
A7 Effective C++ CD A, AMUBLRIEHT, NI CD PP 2 ZXSHRM T
Ko X T] AT AT RGN SR B
2 PR Z i Bt BGRELL e e B el FE X, AL Visual C++, C++Builder, GNU C++
IR, E R EEEM Y (http://www. jjhou. com) F#.

3 WM AN 590 B By S i A e, RS XA T AT A i R S FR I .
lE5E T EHER TER (jjhoulecca. netu. edu. tw).



2. ®iE

XfC++ B AT, HARIPA SRl . B HEMALAZR] 10 45, CH HUER AL
HUT P BB I R G 08 7581 1 o m AR s AR EL Bk e ) 7 2 )
AN AW CH+ ML TS R CH+ N, B o ) ) — AN @ 2 AR
AT ARMEIF UG C++o CH+ FRifE A 5E G, FT By Z AnvERE MR 52K, A
ai C PRV, WA Z A A, X A— AN KRR QA FRATT A RT REAEAS LG4RS A8 1 1 15
BUT B AEAN D SRR B SRR A R S5 R (P I 0T 5 58 ICBRER I H (00 &b 5 2
CH+ G Beas AR ANBIE I, e AT I BE S 0 35 M O BT 78, e TP 7 2 O Bt ot A
. CH+ IR TRFMIF RS RCR B EE, BB, sl (robust) HIFEREE
Rk S . mMALFE U LT R0 A2 25 B H s i S i 7 Kk .

— HEFHEARAM, MmN e AR k@2, TANIPTFE sk
BE. 1990 A AATANANIE C+ 2P ARG, 27T 1992 4, AR sLE wfTiE . b
Cot+ P2 5 1n) 10 1) SO e e FR AT e 1 v O N A R T SR IR R AR 2 B o] fig i o 8 e =
T (R 2 T AN ST 408 LA Ik R0 Tk 2 FR AT B A% S A Hh T 5 R e EL R SCAR MRS T L RE 2

TRAS A A PR A B i e jm) 8, DR At R 22 AR n)

ARADEVRAR A B L SE R T R SEAE C+ BRAKR: e AT S A TG S I A
SRS ] AR RN RE TR RIS L U RIS N AR TR
GET | TP Is B L AR SHIEMIEH; ARG 8 5 an ik
WARELT

AKANEEI R 35 AFcale BEANGREE R 8 RG22t C++ R+ o 22
TR R o B 25 LAVEE DU Py 200 o 2 0, o B P 0 B 0 R X 45 T IR A A A7 A, I RA
BIE SR 2B R, DA AE O AT DLA B SOZMEN) . BT 4 - Aok, Ot
LG 2 OGO A8 [V 5 R0, R 2 IR T RE A 50 10— 283k it flndkak 9715 &
T exceptions (Ebf% Tom Cargill, Jack Reeves, Herb Sutter fkIRHIIRSLI =
—FED o A A K AR e 48 A AN R PE LUE BCE = HAs . B4k ak 25731 fiiid
A BRI A AN B B A A, AT AR s — AN DA R 20 531 7 At SR ACL R 40k bR X 1 2R 7
W[4 smart pointers 5545, HAMAIKAREIRTE) Z B H . 45K 16724 LHEJARCE LW
VOB, ANTRTE—4%3K, ROt pER 5 H A BUAH O¢ Has ERIEL . 75 More Effective C++
— PR 2 3] B G e] B SO RS B A Crr o KRRy C+ R R ORHE S MR U K
i, HEE 2R sRRHmnc.

XA BE 7 KRR, RN A AT 2 A AR O, FRBCR AR T AR
(classes). TR¥"Z2% (protection levels). MERIR. JEERIEA, FBMBRR CimEBE
templates fll exceptions TRMM S . TIFAIABME—ALET LK, Prilid 85 WL
CH+ FRPERS, Foosdt— DRt .

2.1 AHFTRE C++

WAEABTPTR PrHE C++, 5 ISO/ANST FRifEZ i 4s it 1997 4F 11 H 58 ) C++[E
bR 822 (Final Draft International Standard). JXWE T AT A SEE8E S
MERTBE T AAEVR I B 2% (s) SZHBRE 12 8. FHELy, TR ORI 5 — BTl (37 ) Febt,
W% A templates, 1l templates 414 JLT T2 & Komitds M & HLAE. FRthiz ]
exceptions, JFREHEF LI 9715, WRIRIMGIERS (s) AKBESZHE exceptions, ®AT4
KAT s XA A FoAh AR A 4 AR i b o (02, WrIRUE, PAEIRA 75 H 2
exceptions, JNN S 9715, PRIASLESEK R LAHDCRMRD 50 T LA g it 43
B N ARERN 2 TR R

BN, BUAAMER R AR R B SR B B R R 1Rk, AR IR %38
ek OO BUAE B AT RS as b, BOZSEAETR O N A BE A B0 F R 3AEE . — HRi [ s
WEZ RS #e | A [ BIERE A ROSVEZ 9845 ) R &, BATHE A ImCAHE, 5
SRIG LS LA s AL 45 (AP B AR, FTLLSIRIO R 2% (s) F1 C++ BRUEA—EL
i, AR AT LUK, A ROR WA B a7 R IO SR RAS A G 125 2 (s) WA SCAR IIE T F



PE o T AR PR Fg— L8 i A B8 T 47 R A e I 82 DB SCP A8 35 e PR AR, AR5 RmT 5|
e
ERMIR VRIS (s) W, RATHEE . AFKGPESXT Cr+ ARUEMIMW LR S A
FHIE, P AFREIRLE 22 D PR g B2 (s) ~P & ERJEREAS . 3K A H0nT DA B AR ik S AN 22
A AN G 1 L B T AR BT, B R FH A G P A R AR HEREAS (R A R T 7 o I
0] DL Bkt G A FH Ik 5 S E IR g PR RO, ISR R A S )RR SRR
WIR A S EA SR R (SRR Z, FAPERIESE, BURME AL, 1 C++ 17
FEAE XX SR Sk Z AT A5, TR IR LRSS o THE T WA N4y, HY
PRI E bR B = AT SE R, Reime &0 08 OF HRete 5 N518) 154
AT IR AT REANTERGR I C++ PEBT, EATTER ML A IO C++ Az rp. Khdt
R SR EAT], AR SRR AR AN AR, IR AT 42 5 DAUR I 3R A LA ke sl e AT T
ARG bool, HAEM AT true BX false. WIHLRIIGN RS A SZIE
bool, AW NTIEFUMIIE .. B DI EEMH— global enum: enum bool { false,
true };
X VRS ECN bool B int IASE AN BA Z 44k (overloading). St fid, WEEM [k
a8 T (comparison operators)] == <, >= ZEZE{NIHAE[A] ints.
B LACA T2 SRS AT AN an FRATT P 7oA -
void f(int);
void f(bool) :;
int x, y;

fCx <y ) // WY £(int), HILSEMNIZFEY £ (bool)
— HARSUH ELIESCHE bool Mgk, 1XFh enum UTBlE ] RE4s i e AT A 1)
Az

F—MEEERI typedef K X bool, FFLLHHWIHCK true Al false:
typedef int bool;
const bool false = 0;
const bool true = 1;

KM TFIEA B IAL G C/C+ T 2o Al X P RIE R, fER A 2] S bool
RN Beds P 6 248, AT A IFASMUCE . Sl @ AR X2 8l (overloading) I
X 4> bool Al int. DA LPAFMUTARNEESAEEE, THIEFHIE SR —Fh.

BoAEME R, HE R EMEE T static_cast, const _cast, dynamic cast,
Ml reinterpret cast. WERIRARBIXLHEANZE 1, TERIFISK 2 AP L 2.
EAIAREEATBARE C IHAFRMAE 2, Wler. P AR g 4 37 LT H 1Y
B, FRAAE B U A

CH+ A WES ARG EEEWIARM. £1, C+ &F —MERFsERE R E (4K
F49). FRA]BEAE bR BT L string BLHIRIUNR char 355, 10 HILWE IR
X2, string objects AN chark—based FHMEEAE, EATEFALIE o] LA BR AR S
M EACIZ AR PR TAE . 1 B R & 2 exception 3G (M43 9 A1 10), stringobjects Lt
WA memory leaks (iRZARIIER) ) i,

SEVE BT string BURIEE S TN M () chars ELZERCR, 1 HATRES i (553K 29 <%
BRI o U0 RAURAFT A FbRER) string BU5], FR24RE AR string A
fil classes, @&WL? 2, e, PUAETARPE LG AT chars KIF4F.

S SUT AEEABRHE R SUFELEI VER 450 XIS R 45 HK ) Standard Template
Library (”STL” — W23k 35). STL 7% bitsets, vectors, lists, queues, stacks, maps,
sets, VAR ZIRPE, IRIVAZSEAT X SEARAEA I BRI 51, AZEA B 2EHARS —1
CIRRA . IR PEASERVF A B STL 254K, HAZAIXFEi AT & . J&i Silicon
Graphics A Ly, FRATEAM SGI STL MG T2 — 4 2% i, ‘& nl AR 2 P a5
fic.

WIERAR H AT IEAEAE ] — AN & S st S A gkl g w0 R 28,y ELFA5AR 24 b, 8
KRB WU T ThadE ] AP STL. ARMw R ke [ STL) F1 [ B474RS



RIS T RERIT ] 2 (AT LR, RNk U STL. e Rt M P 2 STL
CLLRBRAERE S M HABALAE ) 2 oV 2 B 4 (S T AT P .

2.2 BBIEARE

AFART B 1 B3R R B inheritance (4kzk), T EE public inheritance (ML.453K
E35). WIRIKAJER public inheritance, FREXWIEHLIREM]. 22l 4k A& (& RN, Foxt
base—derived FERMIIR T, ZM derived classes 4F base classes HiFidk.

Blhn, RS 31 ik gk AR R

GameOb ject

SpaceShip Asteroid SpaceStation

R AMIRAE Effective CH+ B—h (GFE, AZHE O FrRHAK A
[ o BFWAE TR A X Fh de ) W 3 52 I 4k K i Sk 7% . M derived classes IH#|fE base
classes, M HIRENFHLGREITA 5. HIREET, #5285 (abstract classes,
il 1 b E 1Y) GameObject ) B Fhn F BN H %300 (concrete classes, 40 b K[
SpaceShip) KINHH .

Inheritance (ZkENLHD 25]% [pointers (@ references) P AANIEALH] | 1F)
POE, AN RS (static type) FIBIEALY (dynamic type). Pointer B,
reference M) [HFSMH ] A LE SN RN, [R50 Wk EA1E b ris ik
Peig . N EEBTE ) — M1
GameOb ject *pgo = // pgo MIERARL]IE GameOb ject*,
new SpaceShip; // shZ&&I5JE SpaceShip*

Asteroid *pa = new Asteroid; // pa MIFFERIHE Asteroidx,
// BT IE Asteroids,

pgo = pa; // pgo MIFRAIENIER (GKIL) & GameOb ject,

/) BRIRHBESHI U552 Asteroid,

GameObject& rgo = *pa; // rgo MIERAMHIZ GameOb ject,

// BARTAIE Asteroid.

XA R TE T 3B — R a4 7720, pgo /&2 pointer—to-GameObject; pa
=7 pointer—to—Asteroid; rgo & — reference—to—GameObject. I & LA =k
A pointer Fl reference fix%.

WARE XN S EAFR: Ths Ml rhs, B2 " left-hand side” Fl”right-hand side”
A5 T TREXLE AR IR, W% — A kKR53 (rational numbers)
1 class:

class Rational { ... };

WA AN H LB IS Rational objects PR, FRATRESTIXFEE 4.
bool operator==(const Rational& lhs, const Rational& rhs);
AL FAT LLE H IR (R

Rational rl, r2;

if (rl =1r2) ...

LENENY operator== FIEFEH, r1 ALA7==" Zefll, BEREN Ihs, r2 FJA"=="4,
R EETR rhso

Fe Al i Hofh 45 5 A FRIEEHE: ctor /8K constructor”, dtor X ”destructor”,
RTTI fXF C++ X} runtime type identification I 4% (FZEMME)F T, dynamic cast &
B AT — A



MAREC BRI A R CE, FRE0A T memory leak CIEAZAAIS %) 7] 8 . Memory 1eaks
15 C Ml C++ HARAT, HRAE C++ o7, memory leaks Jrid RHIEA I, KA C+ 2
E AR 77 A, B BRI constructors, T constructors A £ nJ G JRAC A %% I
(resources). 8], B LT LA
class Widget { ... }:; // ¥4 class — B4t AER,

Widget *pw = new Widget; // ZhAMEIE — Widget ¥t
/) AR pw — EARBMIBR (deleted)s

KB st gl Ak, A pw AR Widget M0 MCRBEMIER . 41K Widget
constructor fit B T H fth E Y (I 41 file descriptors, semaphores, window
handles, database locks), XLETHFIRANIZAE Widget PIMFRHESTRERL, PIAEWAZIC
AR — R R T o A T 5RUHAE C++ 1 memory leaks fHAF 4yt R HAMTEYR, KAFh
H DL resource leaks —iAHUAX memory leaks.

PASEARTTERFZ inline K. JEAZEAER inlining, 5L ERAHE
inline PRUE CH+ [—INE T ARMP0E—DNRAE BN inlined, &fF1Tr5 7%,
U, M HEFEAXC (4K E33). Pl IRS B4 inlining, BRAEILAATACHE Sk
ffH inlining AA. MREARPBZHFER]—/ non-inline PR, HAREKREIAATEE
o inline AR ER, MIEV, & [ZEHN inline] 5X4EHSH T8I K.
AL 481 O+ MU VB bR LS HERR o SXRF B St B 21D T 5 1 B AR R
S, RUAEE R AN, BRI EeAL GE i 1 JsUAS AR, i HARS S . XA PR S
FAR B SR R T, U I AR o AR 2l AT FH B R R vE o, (R I e B A
W, BhgmiEds) rA TR R, SR IIRAF RIS, B DU SR 3o (1) M BR £
W SAFIE U 2 4F

Jril client, ZFRRITSREAMR . B 2Rtee N CREC D), B2t Ley)

(classes BY functions). AN, WHRIRE T—4 Date class (JRFEINAH. Hig
HARR « HBER PRI B I H 4555, AT 71X/ class BN, fEZRE client, (T —BLAf
T Date class HJBE, W 24K clients. Clients jEH [,

H b clients RUERII T A WEHEA ARG AL, IRXATHEEWR? R
RINBARE R il clients BN, WHIXSFRRIATHERAE, KOGEFR#HA L
BN L WERARYLETAE W, AWIEAE T MELAHE A C5EH classes 58
functions Mh? YRR, K2R ECK client, FrLlik clients B4, HszmiZik A
TR, FAFID.

BIITiS class template # function templates AL H'EMIFT A K1) classes
8 functions B}, HARIE R MMIACH], A——"5 i templates FIIL instantiations (H
AR I ZES. 284001, W Array 24> class template, fIMAIZH T, ]
B2 Ll Array fCR I template MIFEANRE € HIAA (instantiation), BARESE Array<T> 4
SE1ENH class Rk, [AFEEHE, W5 swap &4 function template, HPMHBISH T,
e LA swap T dE swap<T> FonHHIUA a1 FIXFE 1) ] 52 miE R U E DL N AT
2, WATSAERIR template RIUAR N L template 24,

2.3 RouRdE, HAERM AREHR

FI I XA EANGAE . vk, i A, R R ENE e A GE s Al
WERAR AT T A R — HARERY . W5 B0 BT BUTT A AR v — 1&gk
SIREEARTHR P EIEZ o WS SRR, TSR G AR K4 F % 3
ABHU L (acknowledgments) Wo UIRIRAT A, FALARH WL,
PR AR eI AR CH+ FEAR BT S OEI o W AR AT X 7 T ARV I I S 5 IR =,
T Tomee ERIRIEDL R RIHECE . DURIRED SR RS, a7 4
Scott Meyers
c¢/o Editor—-in—Chief, Corporate and Professional Publishing
Addison—Wesley Publishing Company
1 Jacob Way
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B R T BLIZE HE - R4 2 mec++@aw]. com,

B H AP E —BILECR BT E s, KRR, CPgn. DU H AT
B o AT ELAA AR B A X i s, DA HoAth 5 AR AR OG0 781 . /Rt T LUZ IS anonymous
FTP, M ftp.awl.com [¥] cp/mect++ HHHUF & . WRRABIAX MR, HIEE EM,
WA R R LRk, AR — AR

RSP K, AEIRATTITA A,

3. EAHUHR

FERSUE . 21, pointers (38%F). references (1), casts CEBIHM), arrays
(21D, constructors (Fif) — PR LS TEFLAR P UUE T o JL B i) 51 C++ FEFF
WA BN LA SRR, M2 RET S 2 LR E R

JEARATRE VA 103 RTE 5 IR — 8B40, AT IR S AT S S A URNZ B 45 ) 2 0] TR L
M C#:3] C++ HIFEF G, AR references, dynamic casts, default constructors AZL
‘B non-C PEBUTS Ja W&, AEfbar A — e DAt

18— A pointers Ml references MZEr, WS URREATIIE M-I L. Az
AUHTH C++ KA (casts) VL, WARRE N 2087 R AR 4y LU IH 3 C A H 483
Poli. AFAWEE C WA S LA C++ B2 (polymorphism) MR, W B 248
EWERGIEHEARZ 5. Hh, AFEIE default constructors (BRIAMIIERRED 1Y
ET TR, W ek, AEREEE R4 (A EIRA T default
constructors [FIIHEW K, C++ WSLBR— .

SUBER O T 45 3R M A UG s AW ) 38— (AR L 1 H b b« AR P A2 7= R 3 A v BA
5 2 T R A R B R I e v E R

3.1 Item M1: 84551 HMX 5

REFH TG EEE AR R HERAERE <7 F1 “=>7, gl HMERERIERF <. 7, M
REEAVCT-A AR ThRE . 85551 RS LRI 5 | LA 5 o AR WA P g 78 A 4 e
HHREE, TEAT A g R 5 g ?

B8, BAONHBIFEARATRE B N HA A AR m) DA 5 H o — A5 TR 4R ) Ll
X5 B RARAE ] — AR I b TR 1 — XS, (R 2 AR B AR R LI ot A] BEANTR 1)
TR S, XN URN A A T BRSO IXREAR ] IR 512 & M, iR
HEESRE M ER, GIIIRI BT A SRVFR R NS, XN Rt AT LB AR & R A 5

“ESE, TSN, IRMRBEMLR), CIXFERARRS S AT ARER S R ? 7

char *pc = 0; /) WCESRE A

char& rc = #pc; // bR R A

KAEAEHEATER, Z5EN . SR RAER (nikdster B2, PEULfTH
AT RERAD . WAZPTFE XA, BRAEMATT R R SO E R R . AR LAY
A 2 IR AR R AT L, I ARl s A e A 5 TR, BEANAR 25 1k AR 5 O 7 1
FAllo FRATT UL K 22— AN 5 | FH A 1] 25 R RT P REE:

BASIHE SRR —MNE, 75 C++H, 5IHMNBEILGL.



string& rs; // BR, 51 HBIRIia Ak

string s ("xyzzy”) ;

string& rs = s; // 1B, rs R s
FREM A XL IR .
string *ps; /] RHIHA R FRE

/) EEASE R
AAEAEFR 1 B 5| IZA F R A 5 1] B AR R LA ISR BT i v o PO AE
AT 5 I Z AN dy ZEIE 1 AT
void printDouble (const double& rd)
{
cout << rd; /) AFTE rd, &
} // HsEFRI—> double A
HB, FREFUINAZ S, B 1R s
void printDouble (const double *pd)
{
if (pd) | // KAk NULL
cout << #pd;
}
}
FREH 5 51T 53— EEE AN R FiR BT AR B E LASR ) ) — AR 5o E
SRR SR WAAE YT R € I 5L, LR AN RESAL .
string s1("Nancy”) ;

string s2(“"Clancy”);

string& rs = sl; // rs 51 sl
string *ps = &sl; // ps f&I sl
rs = s2; // rs PIHGIH s1,

// AR s HIMEEIAE 2
// ”Clancy”
ps = &s2; // ps BAEFRI s2;
// sl AR
SRR, 7E LU N ARNAZAT I FREE, — AR & BIAAAEATR AT S 17 fig (1
XMEHL S, UREEEBCEIREH N D), T RAIRFHERE AL AT I ZIR AR RN R (FEX
FIEOL T, RAESCRRREIFR IR . WAL 10— X SO0 H—HAsm — Mg a2
AR, IS AR ZAE 5 .



AT — PG OL, WO MR EBIEA RTINS, URBAZAEH T Sl B 7 B AT
[Jo XA SR 2GR 0] Hbr Xt 5, LRI AE

vector<int> v(10); /) BTG R (vector), K/ 10;
// W ANERRHE C PP i — MBI (I 45K M35)
v[5] = 10; /) IEABEIRAE IR H AR Gmf 2 B A4 (13 Bl )i
WMARAERT [JIR A —ANEEE, A5 — B A AR
*v[5] = 10;

HERXHSMER v & LA 2 —AnEiat. RS ERIEEERRE—NFH.
(XA — M4, 2 WA M30)

PRENTE R0 8]0 G HANAR SR A 1] I8, 0 78 S BARAE R I 0 B A
TEITE SRS, IRANAZAT I FRE . ERR L SR AR TS BT, RS I HE £

3.2 Ttem M2: REAGA C++RXUE KRk

- 2u AR AR AT B IR R T L 4 D g (cast), HARRRE P B LA SR goto ) —FF
LN AHREIEARTES N, PR R ) Sk, Rl i L 75 1
XN B — AL i o

ARL C RS R B O AR I A R B e T RE

—RENS TR S, B ARVFIREAT A AL ()B4 T e 6 o ANId T R EA T SR Al i 28 20
Fefe, XM IR P AR B ORISR, Bt —AN 4817 const X4
%) #& % ( pointer—to—const-object ) #% ¥ p 48 [ 4 const X % ¥ 48 £
(pointer—to—non-const-object) (RI—MXAX kR const HIRALELH) , BRI HER
R BT et il 1) 12T R (58 2R . ARSI C KU ISR A AR Bk
PAFPEEHEATIX 73 0 (X RBANS NIEF, B C KU ISR A B 2 O C i 5 veik 1, T
AR CHAEF BT D,

Tk C XS SR Y B S AR R B ) TP AU o FEVETE b, RIS FAR AT
MR, XA LUHAE C+ + TP AR 7 o IR ATAS [R]85 GO — M R A AT OGS A
R i) RS AR R A AESXAM R rh o 3] 1 R4 2 70 X0 RO N T 324 T e 2
TR RER), A% grep BT HAE PR AGE ATE AR p L X 0t EATToR

CHHt L 5 [ BE DU AN Fr R SR A MR R Se e T C XU S AL R ik i, IX DY AN RAEAT 2,
static_cast, const cast, dynamic cast, #lreinterpret cast. fERZEIEHN T, X+
XL PRAE R AR 75 20T SRR AR ) TS,

(type) expression

MTIRAEAR SN AZ IR«

static_cast<type> (expression)



B, ARBARAEE—A int #4e double, DUMEILAE int RAARFRIA A~ EH
FERBEI G . WA C WU (SRR e, IRAEIXFES :

int firstNumber, secondNumber;

double result = ((double) firstNumber)/secondNumbers;

IR BB SR T, RN AZIXHE S

double result = static cast<double> (firstNumber) /secondNumber;

IXFE (PR AR TN N LI J2 0 B AR 25 2 TR0

static_cast fEDNAE LREA 15 C XS SR e —HEoioR, & Xt —FF. BT DRe
PR B, URABE static cast ZH] C MRS RBUEEH— A struct FeHepl int 28
R EE A double AV HLpLFREF 2RI, Ji5h, static cast AREMKIAA P LER const J&
PE, BN 53— ASBT I SRR AR AE T const_cast HIXFERI DI RE.

TUEWH) CH 2R e R AR AT T AE 5 2 5 2 IR T o const_cast HIT-IRAY e dri
LA const B volatileness J@PE. MR const_cast, FRI AATHIZ & oR i /R 18
Tk AL AU ) L A8 — S8 AP () constness B volatileness JE . XN X i
PRI AR . R EATH const cast KRIEMAEL constness 5 volatileness &1
AN, IR AE L . R I o) 1

class Widget { ... };

class SpecialWidget: public Widget { ... };

void update (SpecialWidget *psw);

SpecialWidget sw; // sw s const X R,

const SpecialWidget& csw = sw; // csw & sw KJ—/ 5| H

// B const XMH
update (&esw) ;  // HiiRIAGREfL#— const SpecialWidget ALt
/] Y AMEFE SpecialWidget*2SHAR K] pR %L
update (const cast<{SpecialWidget*> (&csw)) ;
// 1EMf, csw i const % iE s LS (
// csw Rl sw AMAE E{EFE update
// RRET RER BT

update ((SpecialWidget*)&csw) ;

// b, BT AR
//HY C RS B2 T B 4
Widget *pw = new SpecialWidget;

update (pw) ; /) EEGRD pw [FRAYE Widget*, fH/&



// update PREUUEBHIE SpecialWidget+JEMY
update (const_cast<{SpecialWidget*> (pw)) ;
// #R const_cast {XAEMH AE M
// constness or volatileness [y I, |
[/ ASRERIAE I kAR 1R AT R A e e
FIHATMIE, const cast il i I AU B B0 B0 const J& 1
5 MR R B AT dynamic cast, B TR ARG IR AR OC R n) R gk
ITRA R, XU, FREEH dynamic cast EFE M FERAIFRET 85 | HHE 0 edi ) HR A4
KA U RIRET S5 I ], 1y ELURBE AR e 15 ) o RO Heof iR ol s i g xS
FREF AT RN ) B P S Ao 5 HIEAT R A N )«

Widget *pw;

update (dynamic cast<{SpecialWidget*> (pw)) ;
// EMf, AEi4 update B AMRE
// JEFRI A RIS SpecialWidget [ pw [FFREN
// TR pw B SR ] — A,
[/ Mg I 2 R A R AR ET
void updateViaRef (SpecialWidget& rsw);
updateViaRef (dynamic_cast<SpecialWidget&> (pw)) ;
// 1M, R4, updateViaRef pR%L
// SpecialWidget pw f&%, W pw
R ES I NE SPUE
/A TR S
dynamic_casts 7EH B AR Y4k 2K 2k ERAT BRI o e A BRI T- B 2 1 oR By S Y
E (AR N2, WAREH E R constness:

int firstNumber, secondNumber;

double result = dynamic cast<double> (firstNumber)/secondNumber;
A ISR S

const SpecialWidget sw;

update (dynamic cast<{SpecialWidget*> (&sw)) ;
// FER) dynamic cast ANEERE R
// F conste



URARAE AT DR AR G R IR B h AT B 4, AR AT REAR ) static_cast. WISREA T LBk
const, PREAHH const cast.,
XYW AF T 5 — N reinterpret casto A FIXANMREAF ISR S,
L B e g5 R LT #8047 8 X Cimplementation-defined ) o [H Mt , A
reinterpret_casts QISR AERS A o
reinterpret_casts Pl i) FH g st 70 B EUR BT 8 AL M BEAT e . ltn, BRI
A REERE AL
typedef void (*FuncPtr) () ; // FuncPtr is — /M %L
/] REL, ZREEH S
// RIPEZEALN void
FuncPtr funcPtrArray[10]; // funcPtrArray & —MAEAYY
// 10 4 FuncPtrs $5% %4l
IR BARAE CPR D S 2o 542 A i S KD 48— A48 ) R 1 e BRI 4R 57N
funcPtrArray 34 -
int doSomething() ;
PRANBEA 2 I BRI By E A A8, P14 doSomething BRHON T+ funcPtrArray #4HK
YA —METRIZEAL. 7E FuncPtrArray 2020 H (1 s 80R [BIME S void 84, 1fif doSomething
PRAGRFME /2 int KA,

funcPtrArray[0] = &doSomething: // R RAALRL
reinterpret_cast AJ PAIRRIEAE 0125 LRI 7L LB R EA]:
funcPtrArray[0] = // this compiles

reinterpret cast<{FuncPtr> (&doSomething) ;

e R BR B I A 2 AN PTRE R CCHANCRIUE BTG 1 R B R BB — FER i3k
IR, ARSI X R P EANIERIN A R (S AR MBL), T AR IS 2388 4 e 46t
PRECREF AL, BRARRAL T T /K — NI T B8R () fa Ut 21 . —J0ERIR ). —J0ARH
AP

B SRARATE P P 4 3 gt R 2 008 (R 2 PR e 4877 QR S R T AT A% e ) SR AR 48 07 104K
¥ static cast, const cast, PLJ reinterpret cast. tHA] LR I 1228 e A ALL BT 1)
RAAEL

#define static_cast (TYPE, EXPR) ((TYPE) (EXPR))

#define const_cast (TYPE, EXPR) ((TYPE) (EXPR))

#tdefine reinterpret cast(TYPE, EXPR)  ((TYPE) (EXPR))

PRAT LAG X AL AL -

double result = static cast(double, firstNumber)/secondNumber;



update (const_cast (SpecialWidget*, &sw));

funcPtrArray[0] = reinterpret_cast (FuncPtr, &doSomething) ;

XY A SR B HIRAERT — e 4y, H 2 BRI 9 PEAS P LSRG ) 1R 28 1Y e 4
B, EATTAT CATR A AR AR T2 i

B —NEG WK dynamic cast FHAE, (HRERZ REERME T REL, ©a
AR IR AR IR (AN EAT R A e e o T SRR Ve A 3K 8 R B80T PR A D6 20 A T IR A ) S 1R e
e, PRt mT BARIR] C XURS (R 2 e 46 70 1, AHL I S R TR AR AN i SRS 28 2R A 40 i 15 2R
28R, AR AT PLE AN ZE R dynamic cast [ITHAE, SUSBHILE IR2RA B —FF

#define dynamic_cast (TYPE, EXPR) (TYPE) (EXPR)

WA, AR AESE AL dynamic_cast [ThAE, B IMERIE LR K
.

TENE, AR, FAE, iR AR A AR SO T LA S A B AR AR BRI,
RARKIVEATVE 550 NI, C RS HISR R it w] DL SEAE T OF HA5vk. AR, Ik
ST PR A B B S Y B AR B = S A REAE B kb T AE 5 SO AT vk B i JF HL,
A1 P BT R B A B 5 (1R P BE R G A AT ORI R N B2 T R, el s ik
AT L SRR AN BE A A S o IXLEHR TR C XUk AL 4TV i AT ) I B e o AT 5
S VRS EAR AT ANSENURI B N BRIGUE —H

3.3 Item M3: ANENHUAFHEZE

AR AR ) o LR P A R PT LA 2R FR B B | R R YR AR 28 IXRE I 4R 205
HAT RN ZEE, s gef]mn B 2 RIEa. Cr RVl 285t fis | ki AE
IRAEREA o ANIEARATRAE — AR, U X R ARRD LT A an ik i S I AR 32 A7

R — A BST (LLU SR 5 Ak 3 BST 2KURAE BalancedBST:

class BST { ... };

class BalancedBST: public BST { ... };

FE—ANESERR PR, IXAEREROZ R BRSE, HRRAEIXAMI 7 BOFAE 2, N AR
AT SEXER 152 o 4 T8 T8, AR B¢ BST # BalancedBST H AU int ZEAYH s .

AP, B AEFTENH BST %4 i —A> BST S5 11 P 2

void printBSTArray (ostreamé s,

const BST arrayl],

int numElements)

for (int i = 0; i < numElements; ) {

s << arraylil; / /¥ BST 28



} //HE T BRI
}
MR ILE LR BB BST MR IEU AR BN, ERE IE AT
BST BSTArray[107;

printBSTArray (cout, BSTArray, 10); // BATIEH

IR, TEHERE N, RIS BalancedBST X RIEAAL FALEL: printBSTArray
BRES, P AT AR G R

BalancedBST bBSTArray[10];

printBSTArray (cout, bBSTArray, 10); /] EEIBATIEH A2
PRI G PR W X B M PRI AN bR, (R PR — NI R R AR
for (int i = 0; i < numElements; ) {

s << arraylil;

}

XM array[1]H @& MEHFEERGS : KRR Z* (array) o FAIEIIE array
s MR AR MG LTS (R array T TCER AL 5 HCER R A b 18] B 5T
T2 KW ? BTG Z ixsizeof (—MNMEHARIING) , KIRHTE array 21 10]3][1]
A5 T ANKE S o G o T 6 7 E Al [ 55 AT AR A, B 2 BB ffl i B4 PonF S K
N, KGR PR B RS IR 2 S BN . S8 array 75 W] BST 2858, LA array 34 b4
—ANJCERARZ BST KM, R AE S o B4R A UL RIS 2 iksizeof (BST) .

T DRI G PR A IX AN R IR o A U SRR — N 45 BalancedBST X 4 [fI 541 A A%
4y printBSTArray B, IRV ZEAPILSI0AE R EIXFMELLT, gmidas sk O A M s
Hrhoe R BST MR I A/AN—3, HZIAEEE R — MR KNS BalancedBST —3.
PRAE DS P T AR LR R K . FRATTRIAR BalancedBST X4 K & (I L BST Ko it tun i
%, printBSTArray BR#UAE ISR E VR EF R MY, WA AAniE L BalancedBST 41
HKAAT printBSTArray sECK 2 KA AFFRG R . AR 4 5 REZ S AR

LSRRI BB — AN B AT IR AT S IR, Ko KA PR S FEI I T, DR & —FP IR
A RESR RS IE R P i

//MIBR—AE, AR SE i S — MRS

void deleteArray (ostream& logStream, BST arrayl[])

{

logStream << “Deleting array at address ”

< static cast<void¥>(array) << '\n’;



delete [] array;

}

BalancedBST *balTreeArray = // FEN.—) BalancedBST X} % %4,
new BalancedBST[50];

deleteArray (cout, balTreeArray); [/ IR et
X ML R A 1B AN B RHREN S5 2 — DR BRI, & — DT R BT e
SR . g EEas B B
delete [] array;
B E GIXFEE AR
// VA5 R I U A B RO K
// R array 4l BN 5
for (int i = B4THEMME 1; 1 >= 0;—1)
{
array[i].BST::"BSTQ) ; // A array il
} // Bk ed g
PSR R T 5 BTG A TR AR A AN BE TE RIS AT , T A B i T AT AU 5, AN AT RE
HISAT o S G UE AR RIS — DS AIRAESIE R AL, S5 00K A
M R PRERE AT B @A A AW EIR . LN HIEAREREAE—
ERHT, P A S 2 S MAREIAE ik
AR BRI R AR N —AN HAAZE (concrete classes) (filll BST) JRA:H 5 —A
AR (Hiltn BalancedBST), MBAVRELA KA eI FIE F 2 A B AR IEWSK
M33 FITEREE), AMBEARIEIRA N AR IR 2 474k . Joay AR 3 — F 43K M33 N &
(WQ pn¥E: VC+H1, BEMHEMKISE, EHAERABREHE new/delete KD

3.4 Ttem M4: 5 JCH KBLE HiE i E

BRI R FRCH SN MIE i H0) AE CHf s e — ik iReh A k.
I PR REAT AR AT B2, Tl 2 Ha) 3 bR B0 U P UANR A A £ N7 0 S I ¥ S it h e )4
WG o AT INXFEIR TVE A (1o Bl 2817 Rk 55 E AT IR AT AR A D e B
AN RE BB 2 5 BRI, AT PR BEAR L U A5 3% P S5 S5 Bl 48 M A mT AR AR A o 23 7 48% o

HARPTA I S8 T BRI, X FARZ X GR UL, A MR 21T 5 2 4]
AL RANE B . B — BT A ZE A L 5, s L. A2 I,
FITAT (KBS AL AbAT — > w) 1D 58, BT DR S G AR AL — A e i, ANt —
ANEIEN 1D SRS, s iR SR A R AT B



FE—A5E R AT AL, JEFE A AT B B AT S0 B 28 AT DAL 5 SR I e B, T 22
iR SR RN A RE B 55 A M I e B MR Y R AT B SE AR 7856 40, BT LA
FATTL I S 2 (N 2R o R WR AT BAE MG R, A7 A 2] A BR
o

HHEE TR DR, ERRAFNBE, IMREE AR DAY, X4
1D A A A2 55 71 5 R i o 2 2 5
class EquipmentPiece {
public:

EquipmentPiece (int IDNumber) :

K125 EquipmentPiece B¥EAT —MNMRAMIGERREL, PrUAE=FMEL TR, maiEs)
) R B — TP B U ST E N o — O UG, BOH — FhNE REAE S ST A I 2 A 3 bR
2. PRUERESOL R, AnREEEL EquipmentPiece X %44 :
EquipmentPiece bestPieces[10]; /) R AR
// EquipmentPiece #43 %k
EquipmentPiece *bestPieces =
new EquipmentPiece[10]; // R TR ) A
AT = A7 R MR IR 6 T AR ZH (non—heap arrays) (RIAN/EHE
P IENAF . T I — Pl VR R AEEU E SRR B E (2L

int ID1, ID2, ID3, ..., IDI10; // AR 1D S
/] A
EquipmentPiece bestPieces[] = { // 1EMh, PR T HiE
EquipmentPiece (ID1), // RIS
EquipmentPiece (I1D2),
EquipmentPiece (ID3),
EquipmentPiece (ID10)

ARG, RN TTEAREIEHER A (heap arrays) IR)5E X L.
N S P B AR R T SR AR BT B RAE — R B -
typedef EquipmentPiece* PEP; // PEP &EHiRI)
//—/> EquipmentPiece %%



PEP bestPieces[10]; // ER, BCH TR TR I R
PEP #bestPieces = new PEP[10]; // W
FEFREH B L A — AN R E T, AR 10— M ANF ) EquipmentPiece Xf %
for (int i = 0; i < 10; ++i)
bestPieces[i] = new EquipmentPiece( ID Number ) ;

ANREX PO VEA AR A B VR ZIUIN SR A AR AN SRET TR 1] N G RS T
W RAENAEMR . 5 3G T WAEBCE, DU IEWR TR EEA AR A YN EquipmentPiece
B, AR E S AR a5 .

WRAR AL 53 IC raw memory, VREEA] LAREGRIR B M A7 {1 placement new Jjik (2
WA M) TEAAEH 43 EquipmentPiece Xf %

[/ RRN 10 HIEA 43 Be 2% 1K N A7
// EquipmentPiece %f%; VEAMHHLIEZ WA M8
// operator new[] PR3
void *rawMemory =
operator new[] (10%sizeof (EquipmentPiece)) ;
// make bestPieces point to it so it can be treated as an
// EquipmentPiece array
EquipmentPiece *bestPieces =
static_cast<EquipmentPiece*> (rawMemory) ;
// construct the EquipmentPiece objects in the memory
// Ml placement new” (Z L4k M8)
for (int i = 0; i < 10; ++i)
new (&bestPieces[i]) EquipmentPiece( ID Number ) ;

HEEARIIA43 45— EquipmentPiece Xf IR MG MESE . IXNER CRIHREHEL
AR TR FE) SCVFIRAE A S48 38 B BSOS A7 — D R . B A S i iy id
MBS HITK, b EWEAE] W R AR, S REORUEX R ERRIA6 1L .

ffiH placement new R SER T & K2 HAE T AR EARAES CREATH &t SEHET ),
AT A URA A E R BAFA AT I I, D6 200F By PN G AT R e K, R 5 T FH A
£F delete[] KB raw memory CiffFiZ W45k M8): (WQ fmyE, B4FH placement
delete/delete [JHAERFT, EHHANMRE.D
// LA bestPieces X% AH I [T
/] R
for (int i =9; i >= 0; —1i)



bestPieces[i]. "EquipmentPiece () ;
// deallocate the raw memory
operator deletel] (rawMemory) ;
W RAR I T IXAN SRS 7 38 R E A R 5%, I8 A R R (R34 TR 2 AN m] Tt
o IXAEBDh: EAMIER— DA new BRAEFR PN A7 FaEE, LA R BloE o
delete [] bestPieces; // A EX! bestPieces
/AR new BRAERF 41 BLIR o
Ak new. placement new M'EATUM S iyi& s . Bt s — A KEZER, F
LA M8
XF TR LR A e Sk A A 3 R BT A R B A )R S AT G VA AR VF 2 TR R
(template—based) HIZERISHALTT o PRI S0 — MBI, BEA )R SN iz et —
AR PR, TN R o XN R R H TR A, R ST AR S 2
RIVEA T . a0 — N EAARRARCE
template<class T>
class Array {
public:

Array (int size):

private:
T *data;
b
template<class T>
Array<T>::Array(int size)
{
data = new T[size]; /] BN TR
/AR T::T()

FEZHUE LT, WA A0 ASTAR AT LURE Z50) k45 #4368 B B0 75 3K o 9 Ak AE ) vector
BRAR (AR SR AT AR AL K2 X e (K SR I S B0AcAT A AT A 0 3 bR B 5K
ANSEIIE, ARZBRSSBA LA AL L vt XK, WA O 3G iR B SO AN RE 5 7F
DR . 2 CHEER RIS T BRSSPI R BN Z AN IR A R T o X
LRI, e TN ARG,

dJa YE— N AE BT RSN i i PR S8 (1t e 4 1y 3 R BI04 2 AN At e A A 3 R 2
PIMER SR o AP AL AL IS R B RE RS, AR S TEEAT A . DO LT A IR AR AR S5



AR I 0 20 465 N R A1 R B AL S 50 I SR T 80 A SR 4 ) 32 R D R 2R 4k ik
TIORAIRAEZE i1 2 1) #L AN TE I PRSI 25 ke HE A 38 ek B S 801 & S IRAEE
(I AR AN S A R S I

D] Ay T 65 08 A w6 4 1 32 R BT 28 R R B AR, — S Ak I R 2 B 12 ik
AR IERRH, R B8 1 38 B BB W (B R Se SR A — A 5 o BT A S ) 47
P ZZXPE N EquipmentPiece -
class EquipmentPiece {
public:

EquipmentPiece( int IDNumber = UNSPECIFIED) ;

private:

static const int  UNSPECIFIED; // FAEAREE ID EAHE .
I
X FVFIXFEEE ST EquipmentPiece X4
EquipmentPiece e; /[IEREETE

XRERE LA I A B 5 R RS2 %, O ANFERERI OR EquipmentPiece X %BEAT T
HEXMIEE . BRE L —ARBE 1D %A & X EquipmentPiece X%, M4 K%
HOn 53 R BB TSI 1D AT AFAE . WRAAFEAE 1D, "EA TR 205 S AU iR . AN il
WAIHINAZ B A B, AR 2D SLBA T A ARt PO — AN W B — > R
LA REY o XM T A AR I, AR R A A B BT RO T — A R LR A A2
T RESR AT R R A T

PEAETC R X 4 o it bR B0 2 S 2R 1) AR 2803 o T SR B R Bl 20 R T AT 1R 304
S A AT AR, IS XL bR B T 2 A5l A L BB 22 BRI ) o 177 ELIE A4 H 5
Z (AR, PR R XA AT AT SO SR AR A B R o AT TS A D R I ) e T8 AR B ok Ak
PR o PSR — SR M I B HRE S 1 DR T A I 0 ) ARk, A X SR B S RE A Tt
Hoo BRAR R PREL— AN SSERBEIX AP ORAE, T AR SN T AT REAT SR ARG AT i SN, R it
AT EAT. X (A BB MIE R R LR, (H2 SR e, &
WEERPLBE T — B RAE:  VRBEAHE XA A A SR 25 S B

e

4. BHEFF

BEAFEE — —RAFA R EANT BN VRS TIRE B E R H M C+ + AR
RSERANREITETS, AT ELE, TSR VEICRE 9K I RE S A BIIE SR ) K e Bk, 1o
RARAEN IR E MR L. 8%, IREEMAEAS IR “+7 A0 “==" ZREIAT S AT
PRABMIK XA RSB E I8 AT BRI RS IR e 2 BB . CH++ 10



T RE ] 2 S AT F B A T WY R AT AIURIH .

WS, A SEETE . SR IS R BON K SO B A R AT IOT, RN
EATT S W AR BAT AR AT A s 1 I (R T I s X2 3 B0RE P K047 Xk T 2
e — MR A EAE T “&&” A |7 IXFERIZ SIS, KA P 2R B 15 i X
ARSI bR AAETETL LB T — A AR, X — kAR R 8. fa, VF
Z BRI bR tE (15 AR IR A, (E AR A AT S5O IR 22 A IR 1k )
fE -

FE R K2R, BT PR A I AT N I F HAr g i, et frstt, el
NAZ WA PRI R, AL SRAG XL 5 1 (PR . A7 T X B E R, AR BURTE 52—
PR (AERD —Mesift.

4.1 Ttem M5: VEIEE RAIFEH R

C+ + G PEAS RE A8 71 PP B 2870 2 R BEAT KU 4 (implicit conversions), ‘B4k7K
T CUET T, 1 fa Vi char Bt int FIA short Bat#%4 24 double.
RIS short MEALIBAAHER % double ZEEAIREIN, KARTTLLKIETT. €
VFZ IR ] e SRR R, EAHE Cr+T RRAEAE, 045 int 3 short )
FE 4 A1 double F| char [F4E .

PRI IR BRI IE T RE N I, DU BT TE 5 ARG 1R . AR k38 n 8 Sk
TUF, AREET A SE 2 450 00, U PR B R s Lk g PR RS AT B R A i e

AP Pl R B ATV G VE AR AT IR R e S M) 3G R B (single—argument
constructors) MR M EHIZ AT . RS HIE R BOL T HH— A SEEIA] LAY 4
T RAL . ZERET LU e LT — AN, W DU B LT 2 SEUHE — AN S LS
TS HHA A E. LLUTA AT

class Name { // for names of things
public:

Name (const string& s); // Bk string 3

// Name

b
class Rational { AEEE: (&N
public:

Rational (int numerator = 0, // Fe# int |

int denominator = 1); // HHEE



B R AL IS AT SR — MPE P AT I L iR 3 operator T, HFER—AK
MRS o AR E SCRRE IR RIS, DRUR R RIS A R X AN s B 44 5 Bk T R
Rational (F7 B0 a4 double KA (FE AT BRAGHATIR A RIS SN, T ReAT
FD, RAT LA 75 W Rational 2

class Rational {

public:

operator double() const; // ¥k Rational JEK
¥ // double 267
E N AE O, XN 8 A3
Rational r(1, 2); // v WHERE 1/2
double d = 0.5 * r; // e r 3| double,

// SR JE R

DA X i ] o — AN ), R IEAR G2 A A AR T 2 g S PR 4 R 2

RS ) 2 M R AEAN T AL P 4 R BT, X 1) R R B S R IS AT . 450, X ue
ANTERA PR 2 M0 — 28 A K RSt TR SCARDHE JA Bt D R

R S — PRSI AT, B R A S A B o AT N0 BT
BRI Rational 28, FREEIZSPIATH ENA BB R DIRE, MG e2—AWERE. K
I, RATRESIX A
Rational r(1, 2);
cout << r; // NAZATEIH " 1/27

FHBARR T 4 Rational %4 5E X operator<<. RATAEALST ENHRAERL I, R ey
EIERIN operator<@ifH . HAMRE T Mgk operator<<if, RILKAIXFE
(T RR AT, AR S 2 T B R B — AN 50 1) B AR B A it e LA A5 s B0 I as AT . 2R
TR 30 WGP ) ) 5 S R ), AR AEBLAE X MG DL, S s = R BLEATRE I T
Rational::operator double E{ECKAL r #4itoly double AL, By LA EIRARAGST B 45 2R 2
—ANE R A M X E NI, AHR TR TR U A A I i
AR P BRI A

figt P Iy 5 FH AN AR T OQ B 1 A [ IR oA Ok B R s AR . Bl T A
Rational X% %54  double, H] asDouble B&i¥f8% operator double EE%K:
class Rational {

public:



double asDouble() const; / /%A Rational
i // J& double
IXAN 8 03 R RE A 0 =R

Rational r(l, 2);

cout << 1; // 45! Rationa MR EH
// operator<<

cout << r.asDouble(); // 1EWf, H double 287
//3THI r

FEZ G OUT I S U 0 R B A P R AN S, (B BR O AR 1 T R DA P
SR, R —BORY, B 2R CHRE)T G B Wt TR I A s 5
Fo BIIAE CHHhsUERE (S0 Effective C+ 443K 49 FIM35) Z= o TAEMI A D12 A1 L4
St A 250 1 AATTINAE FE R BT ) string AN AR RE N string Fefefi C KUK
charx[{J I fig, MHEE X T —ANHRRE ¢ str HRFEMIEANFER, XRTTEH4? REANZ.

M 2 R e RO A T B ST 4 S AR ok o iy FLAEAR 2215 D0 3K 28 o Kol S 2
i)l 2L B R R A s 54

B MY, — A array B, IXLEE R A e L ) B S T BR:
template<class T>
class Array {
public:

Array (int lowBound, int highBound) ;
Array (int size) ;

T& operator[] (int index);

S AR R B VR e B R S LSE T, A 10 21 200 & — AN S
T R BT AN BE A S A 4 o K 55 AR B L TR AU SCB T A B fl
TS W EBE AT AR, A AR & ROk KA e sk U, e T5 1
I
BT AT Array<int>Xt %, #CH IR
bool operator==( const Array<int>& lhs,
const Array<int>& rhs) ;

Array<int> a(10);



Array<int> b(10) ;

for (int i = 0; 1 < 10; ++i)
if (a==0bli]) { [/ W "a” Nz “alil”
do something for when
alil and bl[i] are equal;
}
else {

do something for when they re not;

BTAVEH a BN ITES b RN TCREAM R, (U2 YR a i, A MER D T2
AR AR IATIA B PR BEAR S R A AR E(E E, (ERERARE . B ESEIEAN
& Array<int>ZH G T a) fl int O T b[1]) ZH0MH] operator==pki %, RMKAH
operator==PRHUEIXFE M ZERA, AT AT Z R REE W Array<int>#i& i
B int B Array<int>RA, XPHEEREH —A int RAEKSH. REHIE
R R gRTE, AR ARD GO AT
for (int i = 0; i < 10; ++i)

if (a == static_cast< Array<int> >(b[i]))

R a AR DKL bR EZ (N E XD . X
AN E] BELLEA ) 5923847, 1) HAE 2 RCRAR T 1o BB — AR IR FRAT T 00 ST AR
Ji Array<int>Xt % (L4 M19).

WA IS AT (operator) 5%, W LA T Ik B3 AU Y A i da SEAT )k ki, (HJ2 51
SRR IE KBTS A TR . FE 5, PR S ARG T 3R N RS Rt eR B[R IR A
A B 15 1 Gt PR AN I b R XA I R B SEas i, AT DT LAk R N 5 R
HeAFo HE ERWANTE: —RBESTTE, 08 AR G P as AN SR ) I 7V N By b 5
I TT %

KDL RR A Bofdn it as REE, explicit KBS A T RS
TMRE S INIE AR, B AT AR G B . A3 s explicit A, W ALIXFEAL,
e AL (SE U SN Rith e 3 TR SRR VB T O TR Ve I = 3 @/ e P
template<class T>
class Array {

public:

explicit Array(int size); /) TR explicit”



I
Array<int> a(10) ; // i, explicit Hyitspgi%L
// AR S RE I A
Array<int> b(10); // WA
if (a == bli]) ... /) R BT N
// B
// int F| Array<int>
if (a == Array<int>(b[i])) ... // 1ER, BN int |
// Array<int>#
/) ({H AR )38
/] AEED
if (a == static_cast< Array<int> >(b[i])) ...
// WREIER, [RIFE
/) AEHE
if (a == (Array<int>)b[i]) ... //C IAKS P e 8t 1A
// AR
/] ARIAA G B
G AT T static _cast (BUAZKM), PIAS “>7 FIFRIM KA AERE, R
XFEE )
if (a == static_cast<{Array<int>>(b[il)) ...
KIE—ANANF 1 Ao BRI CH+g PR AR “O0> 7 Mo — N5 R R« 7EPIS 07
(A M, Ao AR A
WUERARI) G PR A AN SCRE explicit, ARANFANEIBIAAL FH A Ba U L e 46t R B ) B 2
KOk 1E R H
R 1 50 1o 52 2 R ) e R — A B U R A 4 Bk, W AR AN BRI o X LB
WA — AN e e o P B e SR G SR S50k i o Bl B s U 4 s 5D o
PRAER H XA KR E GG AR )2, (AR R AE0E IE I, (A 2 B pR A AR 2L i) B o2k
T
FEARAR— N RN, VR e AR AL B WA R0 o 5 S BOR A e B2 KN, AR [ B
SCRAZB TS 1k A AEEIE I S 1 I B 0 B B AR I e e o UREEA BXA H 1Y, SE2E—A
BiZK ArraySize. XARZ AT A H &R M Z @A RN o R ZUE S Array
(f o SRR b 8, A ArraySize M RAE: int. ARSLITF:

template<class T»



class Array {
public:
class ArraySize { [/ EANEIEH
public:
ArraySize (int numElements): theSize (numElements) {}
int size() const { return theSize; }
private:

int theSize;

b
Array(int lowBound, int highBound) ;
Array (ArraySize size); /] VERCHTIR R

XHAY ArraySize fREAN Array 1, 4 TR E AR Array —EAEH] o R0 2005
ArraySize AAAT, N TALATRAT NASHALHE

M—F, Ml RS G R EOE X Array X5, SR AR
Array<int> a(10) ;

PRI IPEARZR A int ZHORA Array<int> B RE R, (H R BATIXFE IR S R 2L
G Ea ROREIEREA int SEFH IR ArraySize X%, ArraySize X%
Array<int>H3& s BUIT T S, XA PEASEAT T A RO T ORJLE R RN W
U T

F AR IR REfS 22 O Mk 3 Array X5, ANREIXFESRENS A VR o 2R A 4. B —
ICSNACE
bool operator==( const Array<int>& lhs,

const Array<int>& rhs);

Array<int> a(10) ;
Array<int> b(10) ;

for (int i = 0; i < 10; ++i)
if (a==0bli]) ... /) Wy Ta” Mgt “alil”;
/] B MER
T WM operator== (K%, FiFAER Array<int> W GAE” == 47, (FUEAAFAE—
NSHECh int RS ERE A T HAW SR EIAE int HeHus— NI ArraySize XT5A%
Jii 38 I 3K A I IR S 7 WA R Array<int> XF S, PR R 3X R PN e X



(user—defined) FJZRMHAHL, — M int F ArraySize, —ANM\ ArraySize F| Array<int>.
MG A L, BT L B AT LN g PR 1 T 23 AR 1R

ArraySize KM HA LR AT HKMF T, X2 ATl HEAR M N H S . 284
T ArraySize [IZREH WFR N proxy classes, KIIXAERIRE— AN GA R T SC e Alon)
ZI LA ArraySize M SEFRE—ANMEHRA AR, FRIEEAL Array X % INiff e 4L
R/ Proxy XS REFE AR SE 47 2 AR A (R A RELETT IR AT A, 75 AR AN e 428 T IX 24T
s HendE RIS BUE, XPAT R ARRE A 4, I DUREAS R 2524 SV R HT o fRT
RESs I RG] 2527 20 W ? — Rk 2R 0 43K M30; B % [ ]18 proxy classes.

TEARBERI SR M30 21, FHAFAIZE 18— N ASKI A A . Lhgm PEas 24T o SRR e e iy
T B R TR A ORI AL, T CABRAR IR S 7R 2, AN SR T iR 2

4,2 Ttem M6: HI¥ (increment). B (decrement) BVERFRIRILIN G EEIEAMIX F

RABLET O\HERD, A INEX 3+ FI— AR RF RS S e M o 1A 1) e 2
PR B R A%, T CrHESE3 TP R, AVFHEZ increment M decrement FRIEFT )M
T

SRIMAT — AR5 A Ta) R,