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“BATEE ECre ENK BN, KBABARFRY -3, RE C++ VTR
PHOFHAES DB ER 20 RF, ENZ24RES R BAEH. XA —F%H
MHA C++ TREMCEREFINMEME. EHERMRERENZRSMEY, MRS
HRBR T E N Cro R S —X AR A LU ERE R A R EE BT R 2800
RHEBA. RO ARS Steve XA C++ MR ARHFFRFE/LELEA
R Steve ZMAFHCLIN. MAERFEEN THREH 4. HER! LkEN, Ri
RUEHN . BREMRGEZE. K (RHRAEF) REHHEBRX."

——Chuck Allison, The C++ Source #R38

“Steve WER KT C++. IXEIBWIF] 1982 3% 1983 F, RAEMARNIE N/ L% ISk
SI'E R 5 61 F1 Bjarne Stroustrup (C++ BRI F) HH —EF A, Steve R AT T £ H
ER R, —, MEEM R BTN &, AHEM Steve K BRIRS4%
W, BT RS REFEE 7

——— Stan Lippman, C++ Primer (E 4 /) {F &z —
“UEHREE BRI —AEDFEAERNE, REREmER.”
——Matthew P. Johnson, SH{LETF X%

“RBER (FEE D) SIARRBMBEE BB . BN — PR E, BB iRy
BFR, EHERPER FEAMUIIZ Mg BA XA B AN A T (Hay
Scott Meyers IY) Effective C++) RITHF . CLU—ME%H B EHREE- - D40HE
T OREm g7

~—Moataz Kamel, FRREEi10A, BIEFRMEANF

“Dewhurst X6 T — 4. KPNGEPE A FHCr+ (F G CH+ EFF ARG

AT B &,

——Clovis Tondo, C++ Primer Answer Book {E£ > —
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RE Co+ BREBRE “THLHA” NEEF, HEEFEMUBANEN, RimHE
B-AABTFERDC++ ESER. HTFREHATE, #AC++ BEANRAT “H
H” MEMAESEE. BNOMARZEAT S ERRRELEMR L, RS
BAHBEENRERE. B EFREFENZR “S8EFR" Mk “EITEX.

ATRET C++ BFHFTLAHER “H R ZBEREN “HR" HESKREHR
B, diReE AT, HEE, AEAREYNAE, WRRIHEE R
Bo ARAEATIFLHAE C++ BHEDPYMARIT TRONE, BRERERI 4. 58—
FARMHML, TLRHER. TEERNETEESHILES], #HnEZEEfNE
.

R RN LR, BT, Hans. RELCRULNESRS
LS, X THMAC+ FEBATHRENHEHE, K ORItEAR S T &K B
T RS, BANE K4 T Prototype. Factory Method. Command. Tem-
plate Method H£& MM, [ trait. policy LA B BEIH AR IIAX M EBE, EF “%4,
FooH R T L R R R R PR S I R B

BAC Co+ By B R IAR BRI R R BB R AT Mt A40h, #iEF
ZHERBATN T AKBEMIT 13, BDERE: BEREHE. BRAESL. %
BB AL, AR, RARERGER. EENERS Y. BRISAD. E8K
BB EE, XL R U2 R PR A A sl M

V£ Steve Dewhurst 2 TR LR E C++ TEZ—, HE 20 £FCrr NIBR, @
REG W R LA, HRARKC++ WEBRMEE, R TR REE&ER, A%
R, HIEADL, TUAKREE “BAXELFTE” .

AEMEN C++ MABR TH, BANKPELESWARFERHERESE, —
LR MUMAZEAD, AX Cr+ MEANRT —PIETH, HAGER—ERHNT
B AU T T LR BORAM K N AR B (EERIT BN, BN
FETEE BRTEZMROEANMY, ETEHFIH, METL. 4, FTE
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RaeRIFAER, FBRESLE.

T e RGME -] C++ WRERER NTERRE, XA BATLUTRRRTIR A .
R C++ BARd A2 LU S o 850 & 3K, R E BRER, SMREH SE0A
MR SHARL, TRAEEEE “SEER" FHHABE, BIXEEEaERD
L |

EUBRATAZRE, —RIEFHCH FFL TSR, REF25E0H C++ Com-
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~AADOERA DB PAREIMAS, *E R AR AEFHEA.
B % - wkiR
------ RITHME, ERESAL,
—— B A% - R E M
------ — Atk A AL B A AR R AR, RREAARAEF L,
-—E. B. #4%

% Herb Sutter #F C++ Report FIRELTER, MBBEKBR LT, T8
HIEXE. BEBEZEEMEZND “Common Knowledge (HiH)”. F Herb HIHERH, %
EEBMA “WE- AR Crr BIF AN ZERIEH KNSR MEHEMMINe T HHE
B m, AUMEMNRARE T —BLETESS, BAMERTHE (template metapro-
gramming) FHARMBEHHWE, WIEE “Common Knowledge” Mitifia]— e F i
B “Common” K.

Wi, fECr+ BFEH A, SEEREEEXNEREMEENRER. ERNE
R TS, HESBBTERAXANR.

o MEEF, RIIETHKUAMCEFR, EX C++ RE—HEXKAD GEaTaEx
C+H+ M EHE)

o EEMAKERRNFT, 1A FT, HC++BEHAER LHNR, BE Crs
FRARER.

o EXAN JavaBF R, ANNELER C++ 8%, HFE U Java HEA TR KNS
C++ 2 1= .

o C++B2FR, MMNEGEFTEEVPRE C++ NARFNSR, BNEkES%YE
48 512 B T Bl R I 1] 25 7 2 P

BAGRMZSTEENIE, BE, rE RSN M AT B
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WRZH, BEEESHEAANET C++ BT, ERAUEAREHANTRENE
H. BENE, BFEAZEC++ RS ORMTHP—BEXEE, R fLE
REBC++ FFANTRERENEE.

ZABBATHARABESHEMNEE, CERATE BN CH BFRFERE
MER, FRXEENSRBEMNTAR, FAaBEimlRbRi. ZPa50E8M
AR AR 3R, WL IR I R BT % 5 R Cr+ TR RSB AR B0 B 10 52 B
B, AHRRET, XEHEREREDF—4&, FRERSFNEZIEHERHTT
#ik, BREY, XEFRBEHARFAMNQREBT NS ISE. BSHEAR.

B A RN 63 MIEAXBREENFEE T ENRERENRT, WLATIH
BENRE. F5EEHWRTERRMTR., - REFWRET RN EHSSHE
BRERABRTES?, AMARESRERFEE, BN ZBENSRELHERTEREN
i, XA EEHERTHRNEF2 P, XERRNFAAEITRE N TEr T
ML CABE” AR, BREERE THXBRARNFHE Cr+ REHLEM
MAMHEEER . BEAKN C++ B ERTRENIRAR T — a8y, HEEENR
B OAEERIAMBRGD M, ARATHRIPLRGE R AL H0 R ENNS 5
& C++ BHIRE S .

XA BHA TR E TRE RSN LR ML CH+ S RNKIE. xs
FXT M BHEREE, BEROITAGRAR C++ RIMPES, UET “%ili” BF
RELABRWERE T (KW, FERMLGTEE ETXPHEFHE 8. 21,
BREFABRETRELECH BFRTESMNIL). ERER, MiZdEERIN
SEHELTANT, RNWAEHEAGHEN. RNXE “ER” ACRFFE
IXFFIAE, Thr £, W Cr MERBE 17 Gabh C++ HRED ARTSHEE
5 RERMNARESITRIFRENE —EREELEH. AR LRGN F8
& BAMSTETENATHTRBRTREAETEAE, B8, B¥EHNE T
R E W B AR,

MEFB—TERER. AXUNTEMESE TR BIRETH, FEET L
C++ HEMN—BE (R EF). R, 4WIES 0 FRBEH

void £{ int };
vold f{ const char * };

i
f{ "Hello" 1

RN C+ B RRAT TR — A £ BN, X E 8 SR AT
WAEMASRAF RN, BRIEEAE. ARMEESATRENSE L LRER



) C+e EEHHABHE,

RIFAREFARRTEBPRMHBREE, =0 R, BFL0
7, EC++ MBS, LA MEMESGANINYHESD, FEEENATHLE
T “EoiFRF” B A, BHAR—F “BR7 $1. BEEQ DX BEFHN TR
AIREERN BEREEAERAGEE. REETXEEE, FEFHSMIITH, REK
KBS RFEATW . BANEPEAREAGEFNFAER R L SE, Adiisg b
EARKEOGE.

AT L EZIFENR—SE RN, RERESERY - -FHELN, RET
VAR IERDAT (Bl b R BRI . % (override) FEH (overload) 7
BRI A& ). Fah- S RN E AL F A R AR C++ BB RBTUAT . B a4
A i PR R R T R S AT PR (R R R A AL (template partial
specialization) FHENR R 2 ¥ (template template parameter) %), AMBZH T -
BLEETRANOME, AREERNE LERNBERTIE (AHSBM1/3), WK
HPGFEEME “Hi". RW, ZEPE -5 VEREHRIT—F BT LR
BNzasTARZP., - HBMISE, XEHENT/FREES, 8- AEEG
K EBBLPE—IERE,

JERE AR T3 2k (e B AT 45 . BN TR (i H A B EHH %
MEEH-EHA, THRCANEZERARBELTHAE &K, BN, WR¥E i
AR MEENEEARE, RAAFEEBRESSAPZE. R, BEE-fEss
SRBRNTE, RERFEMEN N EFOAERETE, XERTREEE L
AR PR R TR, XA PAREEE—MER, BRRTUTHH %
FHEBH C++ B RIE R, BT Cre BF AR E RN — B8RRI
MR, WTTEM THAIE BRI . 8 “AE—iL (Cv+ BRBE), FRARITI
EEET WIEET R, BB RRE Cor TRNE AR, Wl AFGII%E 2%
AERME LR RN R L, MXr @4 2 RES KRB Rm.

L HAEREIX 63 MERAMARATT B, BREEESEMSE, BiXAKE O
ARAWNG. ENEFHIERE -8, Mix—Sis, TREHE, FRuE s
FEF BMF, SRENREETEEANETERTHYARE —~ 4, AL
TR, “RAEMT, HBHLEH AL, “EHiE S Prototype A “Factory
Method #R,” LIR “Hh X E@ AL " XL KB MM X REERE S FEE, B
BUFHGHA . "8 EA" MR MAE—BUL, TR A B
BES R HRA AN ENRA B, E, BAERBRSRENSR 2SN X
SARMAA L, TRAERFIMEROHESN. BROR, REASBLANLEY
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FIATETH RAMATRR, WRMERBNFRERENE R, EHREF PR LR A
HAAX G H. e, eNE— " ElHEEERNER KA.

REARBSERNFERFERETMEE, B AIENTREN B St
FIET, RECMRETHEN FER A EEME. o TZERRITERR, XEMTt
FEOE, BEFNETEEHFTEFEERRNAER. S, AL
Heap WAR B 0T DALk i & IRGE T % 2045 HOVRAD B B STL MR, A placement
new [ 10 M 270 4 VF 2 i AL BT HI IR H e B NP R BAl. RERXAWE
HRKB AR, RESHHIE, BHEBHEEENTRBARMEENEEZE&KT. Bit,
%k “RAI Q& T R #3E 6 BOM AT 40 o BRI e R i e, ek “RRE AR S
vhie SR TR SRS B R TR, 3R “RRAE A b3t R AR R T WA T
B RER BT . BRAPRNEASEHRESRE AL, RBXSERMNEKA S
—H, WIS ERREERNH O, HEZIERRE FaEmE e, R
BT A R B R R T 2R B A

BRAHERAET T LPMABETE BT IHEM EE (EmE, ATHSEXRESR
AR SR R RS R R Bt T E L, B R LEBATE, BF
SR EATRIL S HEA THER SR ERER, miixe MO EEE, AimsniE
BLFARH KL BT EHAA,

B —REEMFEERATES GRS -, B0 T2 SR RITRIETL
HI— N UEA sy, FE shape. String. Stack BAEFH ElbE LA &0 &5,
RPRVEIERED TR R, FTRUE AT AT A R R E . Bl A
rotate (JE¥) —4 Shape, BT - AN, B “MERERA string e Y OREEE
Mf-FRE S TRWM, TR RRMEIE SN, b “HRaE SR NN RN ER
h? MR, @ EE K eee e ”

HHTEORTHE, ABREBRGERR LR MSRIE TR U RN C B iR
M HFA—RE R — BRI R b, ETBTH— A SR T “22 80" 24 OF
o, RARATERSR G UHBAME, &SPk R T SN maTER, RN
R —R). A, AT E KT URATRER AN R A AR Cr R
AHHA.

Stephen C, Dewhurst
BFEEMN FIRR
2005 1 H
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AR TR Co+ HBHAILREEFER K -BRME, Peter Gordon (—f73ER
WA L) BN 2R, AHFEZBIKER. Kim Boedigheimer 1R 7 A
PR - PIHEWRH, FERRGFHEA— R SSEALH BB,

B K Y A F A Matthew Johnson. Moataz Kamel. Dan Saks. Clovis Tondo
LM Matthew Wilson, fitff [#8H T FRFH Mg 0E SRAA N 240, AMFEETE
BELA. FA-AERE, BRIFLAGRSEZABITNEN, B, SR fFmes
AR, 2EBENG.

AP SRR T R C/C++ Users Journal 1 F % F) “Common Knowledge”
ERoh, R ZERATEHMGERN. BEALHESES T semantics.org . 1 Once,
Weakly” Web 51, gl 8- 0o A bt R A R I 4% i sr 48 8 1 s B TR R ) A OF
i Mhi1E Chuck Allison. Attila Feher, Kevlin Henney. Thorsten Ottosen. Dan Saks.
Terje Slettebo. Herb Sutter LA A Leor Zolman. JLiIK-“1 'y Dan Saks B3 AT i (5 bt
WS AALRL BT T ERZ0EM, HEPRES TS EEH5 ADL
(Argument Dependent Lookup, EZHMEKMTH) UK “hEREH AR (infix opera-
tor lookup)” Hili AT B AT .

AR R R T — AR STk, k% B Brandon Goldfedder ® IR+ A 10 “i&
AR FEPREEZELEI. B Clovis Tondo BB LA A7 F R & 18 88 A F TR
BTRIE. BB FIZESNFERIEET Scott Meyers [t Effective C++. More Effective
C++ M Effective STL 3 AAIER. RFRIRB[TH- -FRBEH, 3R AIRARLE
M FARHERD . B R Cot B P IR B 2R O 5 R B B i, IR
SN R A BREHLN 1:8. Andrei Alexandrescn P4 VE b 5 2 B bH A CanRE b 47
S8 A RME ERIER 77 H. Herb Sutter ¥ Jack Reeves ¢ B8 iy T #H N
et SR R A B A R

BT B &4 & Dick # Judy Ward, (il M HEM@EE M E, RSN
HER) 8RS B X T AR ERE 17 3 BRGS0 A,
EHEWRAR FHLONEMN. AERS Y B, SRS T RS HUR 5 8 1
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THEZANERETERE .

—WE4E, Sarah G. Hewins ! David R. Dewhurst 525 H5 105 e 4L T 554 i {E B Ph BY
(MRMRET —HLEN “HB").

BOWHR-IMEBREBHOA, BTEATRSERABESK, R0, 88T
HA—HFRLTOAMBRE T TAMUY, BABELBEFREEAZEEZMRE.
Addison-Wesley T EH “{T AR IELTH” {1iR8 7 HEH EHHR S . Chanda Leary Coutu
j Peter Gordon . Kim Boedigheimer 7D DK TRABH N ERFHABENE L
R HME L. Molly Sharp M Julie Nahil A {05 i i Word 3¢ B3 IR EEE BIRG 4R =
T, ERIET FRPFENESHER, FHRF TEELZNXEH. ERIFIEH
BE L RBHNEETOFEERE . SEROERE DA, {E Richard Evans if & i
FHRA R, 3 EBET W PIAIES]. Chuti Prasertsith WA AR T THEER
BilkFHm. £#E

I AEME F AR EEER, FUEAT OERERME M. sdh, FEF LB Co BENE, S 68T 4t
Mot de iyl — A



FeB 1 BEIRBIRER oo es et st et et et st et srnt s nean s e e enee e 1
FRENZ B2 ittt ittt b e b et e AR b 2
E R IR L - . W 5
-3 B OO OO 8
FR5 SIARMBTIERE oo sb e 10
FHE WIS .ottt 13
RET7 BRIEHSREBRIEH e 16
B JEIHE R BB et r e eer e enen 19
FE O B R R I et 21
F310 BEBRBEBEIZEN oo eev s s eesssee s esse s 25
RN RIER S EERIET et or s 29
Fek 12 BREFIEEIETHE oo e 31
3 KR = OO 34
i3 L 2 =2 OO 37
FFA5 FEEER BRI e 40
FR16 AR EWAEEIEEIEH e A3
FH7 RBEBIBUABER .o OB
FRAB BEBITTR oot B ee e ee e e 48
19 Command RS EFFEIGIEM oo 52
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&7 20
&5 21
& 22
Fn23
Fa 24
& 25
%7k 26
Fx 27
F3h28
Fn 29
Fero 30
F 31
%32
%33
#3034
#3735
£3136
F5 37
&5 38
#5139
£3% 40
&2 4
&I 42
F 743
& 44

STLEREHIFATE o.ocveveeeere et st 55
BEESESHFE .o 58
Template MethOGRETR .......ccv e eee e e e et ee s 60
A 1) OO SO OO OO 62
A= RTE 2 K= 2 AU U 66
B R R B, e 68
BRVEFETBIEIR oot 70
HETTEEH .ot 72
FEH BRI E X ettt 75
BRI S Prototype B3 e, 77
Factory MethodfR 3, ..o 79
FEEIRIEIZERY e 82
Bl B B et 85
BB BB e 86
RS RHERMEDBC .o 88
PlaCeMENt NBW ...t 90
T R TEE T e a3
BHEEDEL oo, 97
BREREMIE e 100
BEREREB oo e, 103
BRI e e 106
new. MBI R e e 110
B Rl e 112
auto Pt BRI E e 114
R e, 116



B A5 AR RIE oot r et e e et rtens 119
B2 A6 BB BRI oo reeneesrenesnresess e 121
B A7 R BRI e 125
B A BB R o 129
#7249 FH typename BRI s 132
FES0 FRREEH oottt 136
FA bl KHeemplate BRI e, 140
Fen 52 FIHEBUZRAVIFN e et 142
R Bl BB R B B et 146
FRERBA BFAIS oovo it saeeeeeee e et e s et et ae et anaeaeraeeeeareneens 149
EEN55 BIRAEMEBE e e 154
FETNEE PONCY ...ttt st e es e e e e sen s st st s sne e e sreeeerenrees 159
ST BB R e e 163
FRE8 BHEBIE .o 167
FFNET SFINAE ..ottt ee e e rar e 169
FRUB0 TZBITIE e ee et et e et et an ettt 172
FAOT BB BRBIZTE e e ee e, 176
FeRNB2 BB oot 179
B3 AHEBIEEET oot ee e e 181
BEETIIR ..o oot en ettt sttt s, 184
21 LU OO O 185
R BBTRIIEZE T ettt ettt s 195
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“RHT OR—HIEBE, “WMEBEBIERY” MAE-AAGTEMNERARME. IRATE
EA S PR R, HAEEERRER “THXRERBS A" AR ‘X
AW FRWMAEME. Fik, MRENMTEAARBRYEIRER. SRAFKILE,
BAHFB A ZPEHREE RN ZA S Enployee. Contract MIPayrollRecord
R EHEE R I B AU AR T R Z AT AR . AR, HEXATRRE
WA R EBAE “HRBE”, MWMARERE. EAH.

FC+r+ EHRERRBES T, P2FR Enployee ABFETNARFHEL, &
TIF WL R Crv BRI E RN BIERTEM THEN. AL ER, HREES
MR RA FREE ST RE - N5 5E W S

C+ DA EE MR FIE R BT AT R, BRI SERATEARRERS
e ALY % BDIRTIR 72 8P IEAR 1 BT IX A AR R P TR

(D NRREHE T RERNE 7. MBELAZADENER, BB RLEAR
EFHELAN A, REEE TR —MHhEREEERYZE R MR, TER
fpse XRRE, BN G BT 42 7 N R B 5 TR

(2) PUNRBRBTRERITRVBRAF . E XM HB YRR ERRHTRA 4. FE
MT YIS (CERED. BE (MERED. 55 (BHRE) DARR (FF
explicit KBTI MR SEHGER BB . Tl % 4 LI (a2 e B A 3
#flt i ger/set CREV/ ) BAE—RAVEERMBR, Tk HE AL S HrEH.

(3) NEREHED, FW0Scott Mevers & FEANTMIBEE, —AXKBRNZED “ 5
TN SRS, BRBENERVENESNT R, FA50EFRmY [1]
SR, FRERBRMR WS AR — 0, 3¢ A4S — g BRI N AR ED,
RS OISR B2 B AR DA, LE%RER S F YRR LR,

(4) LMAR, FELEHBHARNED, BXHRMEELFAENAE, 2
i, HREHER T, MRS ERRGEIMNE, T 5 R,
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20

%% (polymorphism) & —SHEHE '\ FBEMM, W7 F I —Lb# B b N # 2
B, HAEALR C++ ETHIFN - ATMHERNES. B8 C++ REHE, %
X (polymorphic type)” RENHERBMELR (class type). MBHHIAER
F» “ZEXE (polymorphic object)” R —IRARLE-HEHMNE, T “HEH
# (polymorphic base class)” MR — 4 E £ S0 RN HFE R & HHES,

LENKF— N eMPRIHER amoption. WWHE 1 Fzx.

Deal Priceable

[

dption

AN

AmOption Eurdptian

M1 4 - EEIRRERENT EEMER. AnOption H I HEE

AmOption X & EM EHIIMHER, AmOption. Option. Deal LI Priceable. H
T RBUR—HBE (SN “HERR(LFX 1" R “AH2H£&K271), Hik,
AmOpt ion M A A LA H 4 MED I —AHTEAN . XE®E—/ AmOpt ion ¥
# 0 LIFE % Deal. Priceable MOption HRAHKEKRBIBRA, M AL Anoption
LA AR E AT REAHE, ST AnOption MR E LY, MEXBEANEEE
MEHEAREENIMED, HAREMIMER, Bk, M EEUNEEDARFEE

R, MEARERBIFAEN (BH “H&B1E£K27]7).

SR, XEA-AMFETERNEYT. nRLXHEBESEED R, — P RFRHY
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LHENT TN ELT VAR ATERY, BAFR, DR option BOFWEH
HH A EZ R AmOption &, A EM KT hBIFHE 1 option WA !

AR P AmOpt ion® BN 1% Moption® BT HREE BOELTTHERE Hoption
HAMASRARABETCMMAEESR). KL, B LEESE (Woption)
MR RAEFESE L, XNEBNHEOMH T LR E, XERFRREY
SHESURYE, USTHARRETLUEN — SRR MRS HTIEE, URAARH
RULmE RS, Y —IMREMRAREE AR EAEFEER. &
amOption Ml EBurOption AR RAIREREHR N “Hag”, ©MNER option SHEN
Bima, wE2 fiox.

Option
c— >

price()
update()
AmOption EurQption
price() price{(}

B2 AESHERENKE “HEE". BXoptionBET RY

BT, MR option A B R R price, HAEMBESN option 12K
Wi, AB4 AmOpt ion M EurOpt ion #4 M LI IX & ¥ . WI‘JE%$%%EW§$¢?&§EE@
Opt.ion WILIE BT, BENHEE & EHER DM (price), TN Z LR
FIAEWE N .

nee T MBRRE L E— AR WE RO price BH, B4 RN BT
MEMSE. RARMNE, §F—MREBNZBCIF—1F%.

AnOption *d = new AmDption:

Uption *b = d;

dospricety; 7/ WRE--TMABKE AnOption: :prices -
b-sprice(); /B4 MEFZQLE!
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4 £#2 %4

REGELN (ERGEAXNRERD, ERANNZ ZHERERERBIIEER
W), MwRER “BAREPRYLEERTA? ° REEERSLUTRERRH S
KHEMEE: “BARPHLFERSA? " |

MR, AEREEREHTHRNEE RN

b->updatet); // WRE-TWEAME Option: update--

d->updatef}; // WA THRERK!

ERABERRBHEMRA L FHERBOREN “£87 NEIENMIUREH,
HED T WERNGERE “BENFNHE". #RER, 2HEAHTREERY
anopt ionfl BurOption M5, HEREHNXLENBERIFAKME, FUHHMEOption
ME. FREE “REN” option 28KYR]LLEEH MR A2 2B R K.L2% option
FEEFAR., i, mMBEE—AHFHER Aslanoption R, 4 H5E option
KIZARBHMEERED, XeR “DHAGENADNE” OE, WRUEEXIMHRH
kT, REAEFLRIE.

-+ R EE, #® AmOption  EurOption AR AR DHFENEELR
HUT CEMSERTEXRNRL), STERANBEHEZTER. FI L, EETU
THGER B G UANEFFY. AEBRMNARRE, NHEOMNTITEZETRAPNE
¥, FENZLRBENFRBTRT: BEETURESBBEMFTHREEY (2R
“Template Method X [£ K 22]17). A, BRI ZN HLIRERMAKAT 2RI,
(] Ay S5 3 A S T S b B PR R R S ) R I A R R A 2R 1 TR A

FAEF B, AAENRETT, “DHAF" X 2" HEXBZE (&R
“ Mg & # 5 Prototype A [£ 2 2917 1 “Factory Method X[ %K 30]1™.



3
Rt

ST E AR AR, BT RRNARZ S, TN
FRBHASE: GHRAR—ATREHARR, TALR LR ERRREA, 5#
Rt BABEE (XEHERRTNESHAEEL N, REKENRHHTR
LR, RIS AT Cor U7 B L BRI R T BRI

B R R MR E R RN T, CARE R T CPRE LR ARG T R
BE, R TR SRS R. RS INEN BN PR, Bl AR
BRI EE -S—ACERRNRIFE RN R AR, FLLASTRMERMNTT RS M
Ao R E B R 28] R R AR

ALBMAERE, RIBEARARIEERREN. 55 SNERTETRIER.
BB A, AR ] LU RO U e, UMEREH MR S
Bk, B, FHHWRUERGE, &8N EEXNNHN A SR TR BN
AR, EFENREE RS E U RSA L BTABIN AR .

REFHHARN AHEA. BE-ITREFZFHUBAELL (FEHUNE, i
FHEHER, AR “HREA", ENREEE, RRARGE-HANHE). &
g (AR CAMEEEND WFER: “HE-NREFRFER, BHAEETREKE
#o B, FENHITHEEET, FHAH P EERATE—ABR.” #8EH
A “REBHFET M AR, EIMGELEATERR, AMEERTBOK,
RIS U HAE R BRI LR Q- M. MBI CREHRET W, BMRE
MR EEFF R R TG, FRENTFMREREA O@logn), F%
JFHR T & o ORI R TRARETHE, M8iE “ 288", BREORSES
(MR RTRE “REHF" FRCEEHERIT, TSR LKA
Rt RE R R ) R 2 % Olog,n), F BAETE & My 3R R0 41 Fh e 47 bk
8o AR RARAFRAALRSREICE, MBARMHIERIA, MHA
VPR WO A RBATE JR R O, IMRRIH AR n R R SRR IITIRA &
BRETEE, BORF RS BREERMEAE, R EXHEE TRARKER R



6 3 K _ I

EHFFATEATBER Z 0 B,

FROHL B, R M AR R RSO, TR R BB BEOT, IX AL
SEFRE. RONBERKERBERNPRN, TR EER. AT
TREEHAMN B R REAR K AFE, EXH A MK - EER. ﬁmﬁ%WTﬁk
BN ERARHA SRR R T XA R, AT T R Bk i —
oM SRR T ) 3 R iR i

AT, JBATE P Bridge MA BB R PR, ROVEE DB R
BIRME, HEEEBR LIS BEA M EORM—ANLBR, WA, BATMIE X
RIAEN THEOMNKBRA B Ak, X8, SEHNSERRLERAHFAIED
IR A BATRDIEEF S RLW RGBT, Bl %S RN % HOR K R s 1
HATA R, RAEF SRR BAME FRXTEREAMNE £ EBMEH M8
Tl LK) AT, IR RICR P O 3 ER M A AR AE, ol LR R
T 56 i 1

R R AT KA I LA E S A (el SR AMAD, K
MR BN CANEE. EEUNERNERLESH, AAEBHERTR, B
FEUT 4 AT 2184

B, REABAAG M EEHXMEF. 6o, A& “BES (wrapper)”
MY RHRAMLREEREHABRL, BAEECH) EFREFBRTTERRANE X,
(€ “Wrapper” EHEMAE R G2 EM R B RS RBENER. THHHERE, v
Ai4E “wrapper” & NI UFHARES HIBHEIRAY “Bridge”. “Strategy”. “Facade”.
“Object Adapter” LAR HAb—-BEA R F. MHBEHOMALFEHRAEAEBER ST A
fOHE” IR, BREARE 0B L HR ERMW. FAEN R,

K, BAREBIE LA R R KRR T LN B, AT BUA
XHEE

AR BEAREE LR SR ORI R, REFRORE, 28k R
%, WTTLUAXICE, BARDA, ENZRAEBKNBRAE, LUFE T LR W& g
HBLRARE BT k47 52 dil.

Bli, RAKRPENRRERANATEN LT XNER, ENAZERG, &t
FXRMERENER? AEREYH, TETH.

AR AR DL — SRR R IR B — By — R B B ? g, Rt



R .. .
B REARE T RBEEEE AR -TEARSTHEER, CHREAAEE
AR RERE PO L EE. MM A RN RRPFEERER? 58, BENE LK
HEARBA—ARA . RABYIKRET, ElbR g 8% TR EMDIR, R0
HALTE., —PEALEMEER, HELHHLZEZFOETHRRTE, K
FiR&NEMARHEEEN. RBU Rz L ESE YN e, RIS
‘KT WENMAE-E, ANIBRZEWHHTHE. BN, 88 FIl “H4iRamn
RA" &R, IHAXAMRBRAREN, BDAETHSMNEERENSEEDNE, F L
KT WHERRCERZ. 58, BRHEBEEFARRIE—MTHRP RN 2R
AR, (B AR D AT LU AR 95 B A0 A S TR

WIFERTIE AT IR 1 S0 A P 0 v R O RS, i B A A
KHBEAR T HRERE. SRR RITEARERE AR I, K0T 4R
FE B SORAT A - . BB R R o “P (micro-architec-
ture)”, CATRILLS AR BATH G A AR — DB EH. 48, ST YmEa
HWABHALHTHS, CERFERTHTHNEXSRNREERN. A, LG
R, BEENAEMREEMTEORTIE, REGES s ot 77 mr s

R,




=M 4
STL

% STL (Standard Template Library, Sr#EERE A ROMEHAE AR LUATR Rkt
EMEAZE. BTFRHXEAERBMREANFE STLI “ITHAE".

STL HANER—1E, BEE-RAFHEMUR -EHA%.

STL = A4l &H. HENEAS. ERATEANEA oR: HERiTE
fr EABUHTHRESPRUE. XEEAREMGLAFEA, FEEENETERH
BERLUMAN, FEFERFEMRRERMEEIRMAL. STL ORFEEERA: &
|EERR ERTOEEZ BT TR, XK R R E AR

ERRREUT R (LFF LIRE SRR --F STL M), Rigs —F, &ALl
AT R -k, AU HET#SIH (dereference), LUE KB & MMyt
SHVE. RAITLERBARHERERAENR, FHIBMFFPARFEKGTE. STL &R
BETLLRBUE UL, U DURAT B SR, AR, SRR RS B
BRIER, LRYHE g e MENEREE (B0 “FRE41HRK42]7.

STLAREXN BESWH — MR, LOREERFT LM, 8T RH 7R
21, NEAANESUTRNTARGARCE, MENZRBBRHMLTHRL. STLE
XTTh (HEhstring MRS RS, Y, BB ZEIOEREARDESE
BTEH,

STL SHANERN — B, RARKEEEN (BN 28 FH%K 601",
KERSTLEEAT AR AL MFFIE, Ko l— T X A X
B — MRS — LR, B AR B FIRE AT E 2 BT
MUE (FRBE—ATE). MREHMERBHEARA-MIE, BATNEL T —
A5

BRI T —H AR S R TN, — 738 T LA RS RS
e~ M TEEFT GIURAHTE, BTUAR— A FERD, TE KM S F
feft. RAXFMAX, BBOMETUETANE, FHETLRREEAOH GO



R L, DRC++ RYRETHREHANIE. 20 AR 2],
“Factory Method A [ 53 30]7, “Command 4 X 54 £ 855 RIEK 191”7 WA “2f
B[ %3601,

BT A4 BERGERBEZS, STL X 7 KBRS DR, FanEsETLLR
MR HRBR R (B0 “STL &4 £ £ 82017) WEFELTEH, WXL
BR R 3 X nl LA L P A 6 1 e O UG L AS  (function object adapter) 3 1TRCEE AN 1 .

HHRW LA HEREAS (conainer adapter) HTMEE, MM ERMBEDBX Y
e BAFI B IR S B A,

STL X #95F (convention) H & B IRAKE . A3 IR F 3 B0 HUH T — Ehr i IR
RRLTYHEQRBHTHLE (BN “EAGERELIEZK 53], “traits (£ 54]" b
K USTL @B R[FH 201", ERVAEHN S EEBHEREAEHAAKEN ST
HUFR TR EIE R SRR R E RS 8 A MO AR NS B 2 H
Bt MUHST RSTLH, WRFLT TAM, RARMNUREETESRANRS,
P E, HRER LRSS EER,

STL #ya dr R ROEMST M W, e THBEE THRF@OLAR. Bsh, DT
STL & MRERE, FEMANERIBRTLUMAGEBIET. RN LN B
MR RE REREW. BT, STLHMATL 54 K 508 E R
Fo W ERARIF AR AN T SEMIC R R %, B, 4 STL 7
PUERHERE E W, B85 T4,

FASTL. H7 @2 STL e !



FM 5
5| A &4 & W 3Ea 5t

5IH (reference) & —TIMAXNRMH % HXBKMMUSIHZE, BAXNRIH
FEG % Al AR T4 ) (refer to) X4

int a = 12;

int &ra = a; // raftafBE
--ra; // a == 11

a=10; // ra == 10

int *ip = &ra; // ip¥Ma

MITE 2R 5 R REEHRA, R KBAE T C++ 501 88 % KA 410 77 A28 5|
W, HSIHICEA RS, KA D REBH I AHA.

G| AR Z A = KIXH): H—, AEEZ5IH (null reference); 3, Jif
HOURMEN S K=, —AsUHAER AR EMBLE BN R, i, &
KRB Foh, SIH ra EBANE AR a. 4SR5 F 1R EEAE T X =
PNESLORTS

W 6 8 ] L B L) 0 60 % 3 PR 22 R

T G el e T

Employee &ar oy 'static_cast<Employee*s(0); // ##!
PRI, G PP 2% T AE R BI A AW BHGIRRS5H 2R, Mili SBEEE %
R AT M

Employee *getAnEmployee();
ife..

Employee sanEmployee < “getAnEnplow
de R ;. e 17, ol T o
0 it
] &anEmplov
i ; % 3

;e L T
Lttt U _."'.:;r-'-.
P Ry Tl
shea il

IR getAnEmployee iR [l i & — AN HEE, MARERBIT HRAFE XK. Fik
META, AT AN R getAnEmployee iR[\|f 4 R,

Employee *employee = getAnEmployee():



FHS MR LRERE 11

if( employee ) //...

B IR B R, REWRA 2 A 3| A A B T 4 1) AR A R B A A
KBRS, ERREEES & A9 RS AR SRR —
AR 4. — B A3 BN LR —MEERNR, BaZs HUERAT
ﬁ%@ﬂ%ﬂﬁzﬁ—¢mﬁWE¢$$ﬁW,ﬁ%%ﬁ%ﬁﬂ%fﬁ%%ﬁmm¢ﬁﬁ
b SR E, AR, RGBT B RRHET . XA
&7 RAEATE B O BB B IR B . EUAT swap REBURY, BB aMb
Ty iAo R A LB 1 44 -

template <typename T>

void swap( T &a, T &b ){

T templ(a);:
a = b;
b = temp;

}

I

int x = 1; ¥ = 2;

swap( x, v ); // x == 2, y == 1

L Bt swap BB RN, a B x M4, bRy KA. ®RET, SIHMR
RSB ZT, BESIHTHTIEE L FONERF AT ENS T

int grades[MAX];

il ws
swap( grades(i], grades([3j] );

4 swap IS a M b 4 M5B grades [1]1Fl grades [§ 1 ¥14H L LA XA EA
& B TCER T LUEIE H14 a b BTN T . b TRALRRAL, inT BURA S Bk
i 75 =X 3k A X AN SR A .

ZEm TR, CHTEE HRAh M E TR

inline void set_2d( float *a, int m, int i, int j ) {

0 ali*mej] = ali*mej) * ali*mei] + ali*mej); // WO

}

AR I 7 RO ARED AN R A RRA, AR TSI, i
B RBAMOTA, BRRER! CGHHEAMILTE? RERSE - REFHK)

inline .void set_2d( fleoat *a, int m, int i, int j ) {

float &r = al[i*m+j];

r = *r + r;




12 &35 3 AAR LRI

AN 1) A AR5 | AN AT AR < 1 B S B R AT AT IR G B«

i, — AN R SR T L

const double &cd = 12.3; // OK
template <typename T>
T add( const T &a, const T &b ) {
return a + b;

}
& AP
const std::string &greeting

= add(std::string("Hello"),std::string(", World")); // OK

M fe 1w R R A FEERAIG R, &9l ALl LR E AR X
HiZFmEVRL” B— e E. B, cd FFEEMRRFAEE 12.3, mEEm—
MRH 123 MIEGHH . KB4 double M 2R . greeting 5| HNIFR X add 8 H
Pzl LA string fH. — 8RR, XAIGE X R IERIER EARIE A KA R

BV, KR B TE RSO AT MR B D) . R0, X I 2 T )
m—RRERAGIHN, £ HRREMME, XEENNEE—HFE.
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yams

WAGS RAKS A BT . T C/CH BFfis, BAMERRCr+ TRAS
ﬁﬂﬁﬁ%“ﬁﬁ%?ﬂE%ﬁﬁ&%kﬂsiﬁkﬁ%kﬁﬁﬁﬁﬁi%%ﬁo

void average( int ary[12] ); // FBary—4int *

Iidizms
int anArray(] = { 1., 2, 3 }; // —AMRA3IACENEEA
const int anArraySize =

sizeof (anArray) /sizeof (anArray[0]); i/ == 3
average( anArray ); // Hik!

SR B B SR B BB R B T T AN AMBARRE: BT, HIEALR
(i TR . ERE, FRNFREREEREE, — I TRENSHR
AR IR . A, PSRN & ERARAR, —MBRNEBATR
R REIEE S, LRSS HARAEEXR (FIEEERN anArraysize FrldT
35 SRR B, SRR BT LA SUA SRR 70 3 0 B0 LA B AL T SRR X
%)

T e ML S S0 T 2 T R 7 7 75 IR M L. AT, R
AN A AT EFR CRAIEE, RERAD MIREHENSEL AR
B AR RO TR L, AR AR AT IXHE

void average( int ary[] ); // EBary ifRR—"int *

v i, MRS R OEREE R EE, Jf AR R R SRR
CEMBA, TUXERER -FIHES:

void average( int (&ary)([12] );

R 7E B MO R AERERZ K/ o 12 R R AL

B A B AR RZ 4L -

template <int n>




14 FH6 gamk

void average( int (&ary)(n) ); // iE#FEWERIMEST o ME
Ast, T Ok G i AR R B I K IN BE R
void average_n( int aryl], int size ):

AR, AT LB X A A A R K

template <int n>
inline veoid average( int (&ary)([n] )

{ average_n( ary, n ); }

MACA Lt 4 o BRAT N 2 Wtk Ao O A b R B Bl K0 I RRE T, B
KBRS E A B, LML SN, s R WAL — AR
N IRR (Bl TR “REFRROFHE4A” ZKRBH N0’ ). H— A HHMEE
T AEEAR WIS, — NS R R e 3 R R AT R A . R
A REE A BB R B BATRTR A SRRSO IR LR T 4.

int *anArray2 = new int[anArraySize];

N

a\..rt.elrage_._ln{ Arraj.-r. a.nralSi-z.: f
WX R E, SRR GHY R vector B string) FACE N H41f
KERLG R, HFREENZRAEEEFERIERR. BiEsE “REALERANE

BI&K 611" TREAH Array BT
MA Eki, ZHBARSHAL—dEARERAE, HENELETAREN.

void process({ int ary[10]([20]) );

S BAREE —H, AR -E4, M- MRy sk, A
i, B4 HARBEANEA, FIESE - M ERBANIRE (2R “42 Rdfd
FONMIKKLT]” M “s4t HER[ KK 44]7):

void process( int (*ary)[20] ); // ‘T‘fﬁ%f'- o — R4 20 4 int CEMREA

EE, B A (RS ARk, FUEEENESHTEHER (3
W a4t H AR 4417 WRTHTIR, b RS A 5 7 Y 3t o0 8 PR SO BB 1 52 B A — AN B
M, Xl R AN

void process( int ary(](20] ); // HRE—MEH, BHEHMN

NEGYARBEABEEERE “RI” W MERMBRIEL], I T ERF R
{0 PF 48 K AT R 91 o5




36 Humi

15

void process_2d{ int *a, int n, int m J { // aB—Pn X mpEH
for( int 1 = 0: 1 < n} ++1i )
fori int j = 0; j < m; ++3 }
ali*m+3] = 0; 7/ FLHEEKI!
}

[, AMEREDTLEEFFRA®%.

template <int 0, int ms>
inline void process{ int J{&ary)inl[m} |
{ process_2d{ &ary[CG][Q]), n, m ); }

— )i, HAREEMTREOFEK, NEFRERE DL,
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R SRR E DR

FEHRIEHRP, B -PC++ BFRE “EBIEH (const pointer)” B, HELAR
RIEMBEBEE “HEREEKELH (pointer to const)”, EAE, XRHAZEEAF
R R

T *nt = new T; // —MEET REH
const T *pct = pt; // -~ PEMeonst T HEEH
T *const cpt = pt; // —HconstiEd, AT

¥ const BWHREIEH S, NMiZfY, #REM2EFYRER, 2
B? R RERRARORNNER? kFWFZ? £ pct WEBED, HBH AR const B, BE
SR BIR RN const . BAVHER, const BB LEMAER (base type)
T A RIREHEMT *o MAT cpt ARG, FUKR—MEM— 1M EERNENFR
Wil A const BB BHRRIBHBWT ~ MAREMAER T,

AU RETRRE CBNIES A - 4~ B Z 60 B IR R ) MNEEE X
Wedt- ERBTESRENEERNESRHE. i, LFRTREREHGTERNKRR
58 & H R

const T *pl: // - -AERERTHEH
T const *p2; // W -MEWERT MG

BoMBREES -, BNSEE Cor CRARNNE AR, BaET, B
CHBRRAR SRR, BN TR, B SRR T MR,
R M AKX RS, RERE—BRTT. A, S800— % RHHE, BH

T const *p3; // —THEMEREIEE
T *const pd = pt; // —PHERHE. BRAEFRET

2R, LSRN REERNE R,

const T *const cpctl = pt: /7 EBREE
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T const *const cpct2 = cpekl; /7 AL

AR, FH-RERRER - MERIEHER S

const T &kret = *pt; // MARconst T *const

T &rt = *pt; // MIART *const

AR AR 2T oh, RATARHAE— R IR BRHERA MR T R
Yaet. Wi, WA pt CGERUAT ) fiffifbpet (BB Hconst T *). MIERER
R, XM LG E, REMALFEEFARER. ZRI—IFENENR
(Fy ik 3 8 SR B — A ) B ARSI B, B3 TR

T *pt . T at

¥

const *pct

M3 —MEREENIEHTUEE - ERRNS

R ERKIEE pot AR T ENE T, HEAGEREMAEE. LKL, KRE
R ERE (ST £RREFEHNER, A2 RRKEE:

vold aFunc{ const T *argl, const T &arg? };
L A

T *a = new T;

T b;

aFunc{ a, b };

A aFunc i, {§R a ¥4k argl, /b ¥R arg2. BAIHEFER 2 EiER

TRENR, BEbR-AFEIIN, REFHE arunc RETENBENLEE, T
TWEMEF EREWR, XBRAMN, TRE?

MR KSR, WS E RN RE R AR IR BRI, NREE, l'.ﬁlil]_Iﬁa
LFHERrER, WE4 .

EXMFFF, pot ATREKE BRI — MR ICHERPM R, MRARITRESEE—
R KRR M EmFEBOET, B4 pe RATAFRE acT M.



18 #4K7 FEH4uLHEAFENRS

const T *pct

X
y
T *pt

P4 e RO AT LR R R

const T acT;
pct = &acT;

*pt = aT; // HREBERXERMR!

C++ FRMEEVERAT, XHEMRE L IBORE XMER, HRREE, BRIAMERTS
RAEM A, AT ERR, ReREMAFH. 2R, RATTLUFH const _cast
B AMPAT R

*pt = aT; // KEENFRIR!

BRI, R pt fR A — MR E RS (Bl ac), WA ERETHTRER
EXH (B “HAHERREF(EKIT.




o

M8
oEfarob -

HEHE R R R RSN . XHMEC++ HMEFRUK “E4” BE.
int *pi; ¢/ —iEE

int **ppi; // --TH& (24 8
int ***pppi; // —TEH (35K B

REBETAAME R BFERL, EEHHAERAFET, BILFIEREH RE
HooMEEAE DRI E N MR R A,

Shape *picture(MaX]; // —TEHH. ExEAERM shape MFE

HTRAMEFRRBATRRRELENEY (21 “KaBF£K6]7, HU

et B KL TR MR AR

Shape **picl = picture;

BATEF R & X AR A KB b B & BIX MBI

template <kypename T»
class PrrVector f{

public:
explicit PrrVector{ size_t capacity }
: buf_(new T *[capaclityl}, cap_{capacity), size (0} {}
P
private:

T **buf_; // —MEH, BE—EE, ERACERRRE T HOIEEH
size_t cap_; // BR
size_t size_; /7 XK

I

P A

PtrVector<Shape> pic2{ MAX }:
MPtrvector MELBATLLER, HKITHEHKEH TRLSBEYN, BHELLREE,
FRIGHMB - AEDNANE, B9 P REFEST SIS s OEN, £

BRUTRE, R HEUBHIRAEREFRNT 9%



20 #4k8  HEe iRt H R4

fE#4 scanTo B — N SRR —AMEE IR, BdRHHERRINAEAEN. X
ROOR A A1 A0 200 4% 36 4 61 B M ik«

char s[] = "Hello, World!";
const char *cp = s;
scanTo( &cp, ',' ); // HcoBHBFE—A4 “,” HRAMHIE

XE LA C PRAEN, BECH T, HEIM. R, EREMMEEREMTE
FARE NS RN RBSE, TR R R R E L S

void scanTo( const char *&p, char c ) |
while( *p && *p != c )
++D;
}
I
char s[] = "Hello, World!";
congt char *cp = s8;
scanTo( cp, '.' );

fECo+ o, JLT SR ERME AR B 5 AR B SH, TR PR ROHEE

— AV RR MR B T R RO I R E TR R AR B IOFEDL.
B, BARIE AR IR A 2 B T B Ol — MR A SRR R

Circle *c = new Circle;
Shape *e = C; fj Eﬁm ......

[26 ] % circle £ —4 (is-a) Shape, BIM—/MMH circle M#kEHE R —4 shape fi
k. R, —/MER Circle fEE MIRE AR —/ME R Shape fEEHHITRE

Circle **cc = &C;

9% K const B RARBERRE. ROVE, B MRREIEF R RN —
MERE BB REASEN (B “FEB844 580 FEGHB415KT7]7), BHATLL
B AR IR RO QISR —ANMER “TREE R MR

char *sl = 0;

const char *s2 = sl; // ®iEE
char *a[MAX); // B#K®R char **




M9
WA RERESR

HIRREER (cast) FHKEME LNABAN, RESANAN. ENOEEEA
{36 ¢E — BRI POl R S R AR, BElTTiEA— LT nNBREs), Ry
AR A T B — AN A T 2200 . iEROIE AR S . BR, ERYIK CiF
i, EREAPRRRINGE S AN AR

char *hopeltworks = (char *)0x00££0000: [/ WRSEE . . . 000
C++5IANT B—HhEERY, BIRH o BO¥ A B35 BB R RA A A RS

typedef char *PChar;

MO B R VER |2 e IR aT i e 2, Bhs BRI RRER, N
R R — SRR AT

VLS AT SRR B R U R AR AT, UM EATRERS SR RIA . AN
AER SR, BN HEEREOMNE.

const_cast R /ER AR e R £ iE X P ERH const B volatile LT

const Person *getEmployeel() { ... }
L wsa
———

fELL EACRE T, {#H const_cast K 3Pk get Employee iR [FI KR ) const BfifF. AJ
LA F 1H 2 Y 3K 19 R B R AR

{EEH const_cast M#EES, RHE/LTHNER. B%, EF LEZHM. EH,
R — RS k. XEAGHF, BOMEMERENBEER
Ko BTEL, ENEEXMERES, RAIA(AERANARNEN. EIENZS T
BB, B TR AT A T B bug B, AN ZEARBEHNZ ML, HK,




2 K9 HANBREY

const_cast BEHLIARXHEME N, BATRBREARBHR ., XMNRNWEFEEGEE,
FAEAGRIERREELARE, FRHHPAMEHRETERNER, RERASE, FH
B ER getEnployee KRB R E A person *”. ¥ const_cast W& T & ik
8, “BARBEW getBmplovee MRMERE const EH”. MEAWRE, XM
EARERNEN (RELHFLENMBREL), BREY getEmplovee REGHTT —H
#PHNENE, BERART:

const Employee *getEmplovee(); // XE!

IBRER AR RNWRENRE N, RFRESSH M const Employee * 3| Per-
son *EMAERKERENRN, HinRFEH const_cast, WFRFSRMMEB, KK
BRARNNHHZCLBE T EMRATE. BMEL, const_cast T IHAEE, BAE
THIA. BRH, FAEHED.

static_cast AFRFAI FHXM TS WE TS BENER. BELAEEE, ERATH
— M ERRREATHEENETEIA, BTEEI-MRELNBHEGIB (BR
“RRANBB[EK2T]):

Shape *sp = new Circle;
Circle *cp = static_cast<Cikcle *>{sp); // MTFHEH

FRXMIFH, [l static_cast BEFEHREHMMAE, Bl soBLim—Fcircle
. R, 0 spigEHAERE shape®, WA YMEH cp i, BAEESBIEAE
TR R, B, ER—R, EAXMFEARATHEA#ER 2%, HIERE
ﬁ % a

EH, static_cast LiEH const_cast HAERBGHA . XEAWRE, i E
EERHARITFERRERTIAROER T, FES A0 BB E8E DI
2.

const Shape *getNextShapef{) { ... }

o
Circle *cp =
static_cast<Circle *>{const_cast<Shape *>{getNextShape()}};

PRHESF A ¥ reinterpret._cast B4T RREL A KFF, A B 847 BT LU &
B3 . EMLL (bit) HABRER—IHER, WNTATFE A FZAEER I 22KE
B A7

@ FM “RAbRBE Shape”, R Shape WERREXEH. 2BPESREDRMMEE, FEATE. —F5E
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hopeltwWorks = // I8 int REMNEH

relnterpret_cast<char *>{0x00fFf0000) ;
int *hopeless = // BBchar *»BEM inc *

reinterpret_cast<int *»({hopeltWorks);

BEFRFBAGEGREMRFERAY, BEasriRREl. FEEETHE, F8K
4848 B reinterpret_castMstatic_castPrE LR IS F TR B miREH
ME4H AT #4741 . reinterpret_castil# FUE#E A IS EHES R~ MR B B4 T A A
HAE, Wi static_cast (BIRIHRER— WX NEERE WS HATIERGHIHERAE (8
W “Ha4ibdzsh - sL{ 42817,

EXRBEXREHPEHEEE, HES¥ B dynamic_cast. dynamic_cast BEAF
AT AR AL Z LR THEAEARERNIEY GESE “A58(EXK
271" AFT static cast K&, dynamic_cast (YA T EERRE{T R FER (4
MG, BHEOREAHEL, DAL MREHEERRNAKRIEE), FAH
TIEITHRE TR, RATEENERE. SR, XRESHANREREMHAHY.
M static_cast BELFAH (AT HEA) BIFBAN, W6 Hdynamic_cast M
REENHEENETRTHE.

const Circle *cp =

dynamic_cast<const Circle *»{ getNextShape(} }:
iff ep ¥y { ...}

MR getNext Shape BH— MBI Circle M4t GREM Circle AHIEENF A,
BiEd, —2f circle 2 MEEL is-a XENEA. R “$5(&£52]"), Rak
BRI, HH co¥eiEE-—circle, M cp BH%, FEE, BATTLLH A
HERE & TR kikA .

1f{ const Circle *cp

= dynamic_cast«const Circla *a>{getNextShape ()} } { ... }

BHUEATLN, FATHEE co MEMSRSIA £ B2 A, Bk, YREE
HEN, co BB GRyse.

X dynamic_cast - MKE RHEE RIS HR MM TR,

const Circle &re = dynamic_cast<const Circle &> {*getNextShape(}]

’

X RAERLF A E BT dynamic_cast BiE, it i P65 %0, B
i1 std: :bad_cast REMARXGRF 258 GafE, AEass ) ZH “3)



U #B9 HAHPDRER

AR 2 RAEARH RS . I L, H— AR T dynamic_cast HTEY: “E4
Shape B4 EiHEH— circle B? MERR, RATCALBEXAER". TH—/ 5%
47 dynamic_cast WM& TFHP—AFER CGavariant): ‘X4 Shape Ni%£ 4 Circle,
HH, sEREILETEERER! .
SE My RERME, dynanic_cast HEBREEMH, ERXAEELT
“ger MERE, UEEWER. 21 “Factory Method A [ £ 301" LME T —
MEE R T .



M 10
HERRAHHEN

AR FRBE, HRAARBIRE . MR ORISR, X RRE .

% x WAEFRARARES, this FEHHOREN X *const. AR, ERIRMI
WX R ARIRE (B R it 1A Fe9484t (K717, BT thisTRMARRA
R, RS UBBS. TELx fE R RAERST, this#I%A) const X* const.
Wk 8, IR R x % RiRE . BTRANM SRR R, FLTEARBEE. e
B 7 R O A AR B R R TR X

3t R AT A P R B R R R B R R AR, AR R IR
WA RN, ZRIMTEX QLN ZAERREE, x FH— Mmool gEmxn
ikt RRFER—LeRE:

class X {
public:
X() : buffer_(0), isComputed_(false) {}
Fil s
void setBuffer() ({
int *tmp = new int [MAX];
delete [] buffer_;
buffer_ = tmp;

{ buffer_[index] = value; }

int getvValue() const {

if( !isComputed_ )

}
return computedvValue_;
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private:
static int expensiveOperation();
int *buffer_;
bool isComputed_;
int computedvValue_;
}:
setBuffer i A ML AR IR R, FACEGSIETRN X HZHE—DBIRMRA.
MRifi, modifyBuffer W LA A AN R, FHCRABAX NS, CHEBHXH
buffer_ f 57 B i 6] f— L 504 .

X R A, EIRANERE. SRR 0 O R E AR & UL LS R
HARNMFFERIN—H, — A5 0T LSRN SUBHRA K H B AR R C++ B 7,
Bl ik S A EHME R, ORRLSAMARE, FIXFHEEERAEE!

WK A7 — N ERI R %4 0 R R R A BB SN R KW
TR “9KME (lazy evaluation)” HLEIR T H —MER . HA)FER, RALE K
gk, AHME, BRETEXTRRARTRHOAREET, ERFETER.
R X : :getvalue WER —/MUHHR & KT RHHAT “EPAE”, BE, hTEEAY
AR AR, FHREARTFERENRK isComputed_ Ml computedvalue_ ¥R 7
(. XS T2A - PHITHELHNOER, HRRRE L FNRAEF, WX
5 5 BR P B A R

int getValue() const ({

if( !isComputed_ ) {

aThis->computedValue_ = expensiveOperation();
aThis->isComputed_ = true;
}
return computedValue_;
}

TORHE XA REFIXAE 0 [ 877 30R A X8 A 52 75 WA mutablle:

class X |
public:
Fif we

int getValue() const {

if( !isComputed_ ) {

computedValue_ = expensiveOperation():; // {Bif
isComputed_ = true; // Wi




5510 FEAAAKNSL 2T

}

recurn computedvValue_;

}
Drivate:
P A
mutable boal isComputed ; ¢/ BFagliER s
mutable int computedvalue_; // WMEMUBYT
Y

%%ﬁﬁ%ﬁﬁﬂﬁﬂﬂﬁ%hmﬂﬂMaﬂ%ﬁﬁ%ﬁ%ﬁﬂﬂ&ﬁ%%ﬁﬁ&ﬁﬁ
B (CLARBUAREERRREE) B, MRV B8 EAER" 100 &5
AR, RBRASHAREBREYZ.

ORI ER B ehis FEEFRRN FRBEM, BT LURR S EERNT R MK S — A
AR ERMPHBRAK. THE-AERHERESREXTRHE T

clags X {
public:
o A
int &operator |[](int index);
const int &operator [}(int index) ronst:
F
b

BATO AR ~ nER R AR RN T SRA R chis SE e A M. B, Yu—
DX WRHATESRER, X RS chis TEHE A

int 1 = 12;

X a;

al7l = 1; // thisBX *consc, HYya Z48E

const X b;

i = blil; // this&const X *const, Whh EH#H

HRMIT WY BRI AR E R 1 this REHILE. FL9—MIF, £k
MTRABNMERBRMERR LBIEF.
X operator +( const X &, const X & 3

IR B — 5 R IR R IR T R IR, R B A 0 0 B
B¥, HRRATRENLESHTELR.
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class X {

public:
Fol s an

X operator +( const X &rightArg ) const; // ZUMSBHEEHR
flo..

}i

AR LA ED R B SR —E, 7 C++ DIEHIM B BGREAERA LRER, /
i E R L) BBk,




R
RERSERPHFRE

CHUF R IR T 7RI ER K struct MW B BHRARB— DRI, #EIRTHEK
Wi R SE AR BRI Java A 51 IR0 A AE FR M B 4 A S G A TR IR T
Fi, FREESWA—BEFREHC++ HEE, THERXTANETRERT . Eh L,
fEC++ 7, ZENABEMGELR, WEMENENROEANGERFEHELN
RIS A

RS, FESR RS E4FT, KSR Cr+ BF RARE,
MR -AKEPT —ANEEMERY, BAGBEHLHEENT A HEEA - RE
RECRIEH (BEL, HREFSERIE 2, EFRAREN C++ REBRTRLEH
T AREBUE A BUBIR D . R, AT HET AR 718 R ACEZ [/ C++ BF B
e BE, ARTERZEERBEREE RO EREEY, FLREEHTXHEEN
U, MG BBANER. Bk, FREFRAEHETHENT L, EF--&0)
HEMFENEPAR, MH MRSREERA, ETDERBREH RO L8AT
Bz Bril, K AEHIXFREE, Ao A EE LR

flL1%8, BREEERET. WRER T B4R (virtual inheritance), I &Lt
ARIRE . BARBBERAMAERANFEEREHNHERETHE (virtual base
subobject) AL EHIPRER . BHk, MIERGHFHERY, EDTAFTREEAT —1ME
AR EE ! BERFRART XS, RERNBES RN HE I, %8s
fLF GBI EFZHTIIOMER? A4 08K AR BT A2

1! WRAFR—ADEBRE D Cstruct FFEFEE, bl X— POD GRAEMH
ik “plain old data (AFEMIBRKIE)"). BRMR, NEMAER, i int. double
PLaE it 2 MR, #2 POD, M HCstruct B union (union-like) (#4015, H
fiiit POD.,

struct 8 { s/ —PPOD struct

int a:
double b;
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IXHERY POD 7] LU R C struct HFE 2 M THRA (ZETHIRAEZ LS, £CH
FRBE C D RERFE). A, WRIRPOD #ITRENLE, M4, HEXNA
i TRt P, RERFI Y POD REE, FNHHNMEESWAR:

struct 8 { // BRI POD struct!
int a;
double &

pr;::j:string c: // HHT T —iebe
Vi
MR FE R G POD, B4, HERRHIHEEREN M ZMARRENRE 0
BrE? BrRE MEZEREERYENE, TANKDE IR AN Re. EARMN
Fatk, BENBRESLHARNEE, BEMNEELRTRAESHERA.

Him, mBHREEH—-PENE, BLAGESFREMEH nencpy RERRHERERE
MR (RFIRBHSMAE), FEREHHEERREHFERX, WAL XE R
%1 (“placement new [£ K 35)” W T -HZAWXH). ik, RZMEHANRK
Wi IR MR, MR AME RS ERE VRBGR, EREH BT E N R
R ML Bl i A R A RS RS X P EA — R IB S MR R
KR ORE. AEOER, I ARSI —ANRNE, DM ER R
SR EARALE. B, MAREXKEANZSEN R ERERIGHKE, BN
REWNE, HAENSEMEaARERE. BRE “Himd” TRt SEb RS
KIAEGH (B0 “HeRERIFX13]17).

F—MERLMRERBE M EMREERAETHEPSENME. M, F—H
FEAE RMHR, R —SRETLNRE, BateBRERBHETEREBL (B
WEHR, REPHE-ARE), BARER-PFHNEFEAAC TERBL. X
UEBAET, BEMIEHASTHRMN. AR, EAMERMREBALTRER .

struct T { // AE--1POD

int a_; // a_MRBEXS
virtual weid £(}; // vptr MRBERELD

i

BABAXMER AR TE, QHENERIRSZEE/ILK. T2k, A
B, MBRHFT-REBRMEHABLEHETRENEE, FESIRE—T, FHILEN
BHEEXA “{RE" Bk,



= 12
RENNRLHFFER

VR MR E R TR RNERE, ENAATIRMNAROER.
HE T A3, WERETSEWRER, BRitzst, BRETHE AR R bR
mit, BFEAY. RYPEN. BREBURERREFHWGRL.

BAEMMES A LR ARFERE, ARNERENHTARNETI, maERb
EIIHPER/RAR. BT int B double EFHIABRETER, XMRE LHARRI AR
2, HAEXMEL T, MEAREADEMAMER —2UmD (5ES% “JIA1L
B RE R TINE TN ROF

int a = 12; // Wik, Woxoooc HEHLa
a = 12; // B, Hoxoooc HHEa

M, HTHPEEXRRRR, HRAERAR. ZENTHEENEFETTS
® .

class String |

public:
String{ const char *init ); // MEFEDexplicit!
~Stringl);
String{ const String &that );
String &operator =( con&t String &that )
String &operator ={ const char *str }:

void swap( String &that };
friend const String // AFEFFEHH
operator +i( const String &, consk 3tring & )
friend bool operator <{ const String &, const String & );
P A
private:
String({ const char *, const char * }; // HEHNKGEEY
char *s5_;

i

AL RIEBAL D String HRBE . LA -MEBROERK, BFA0%
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FRIB R R, G hAT = W30 1E -

String::String( const char *init )
if( lipit ) init = *%;
s_ = new char[ strlen(init)+1 ];

strepy( s_, init );
}

b ok B R H -

String::~String() { delete [] s_; }

W b 3 2 — 2

String &String::operator ={ const char *str ) ({
if( !str ) str = **
char *tmp = strcpy( new char[ strlen(str)+l ], str };
delete [] s_;
S_ = tmp;

return *this;
}

WA 1R — T R — A I . REFSLARIE P 5 SRR, H R
i, BA B ehis) ERAE M, RERstr) EHGHAL I LARNER.
XF String KA, SeringBIAT IR (RN L — 5715 R0 X 2 i 2
BRI, B “ R %20 SRR 391" UET WA EONFRNE. ORERE,
BT AA A “RH” FEA B, R 6 5T R 2 A A0 {8 F placement new
T s K S TR LRV MO R BT O, T B RSA 2m. FER AR )

T — A E R RWR AN %S, BAGE AR SR — R B 1774k
B AT F P B s XORAE R

String *names = static_cast<String *>(::operator new( BUFSIZ ));

XM F, names f8 A KFNAICKIFEREX, BOARMTERE M T operator new,
Mt 4 T3l String FER AR R BT RIBE 4TI L3N 1E, I names $& 1M —HUR
RAMHALATE. X String RERERAS TREPEAHN, EREH Ry
WM R EH AT —4 array delete#fE (Z 0. “placement new [%&3K 35]1”), LAE T #
— AT R T XM RERENZ 2T ).

FH e e R 5 R R A AR AR /0 (IR M 0 o BT DA BUE ' 8 R AE AL 3 — AN R A
AL ), Bk, —ANEBARFHEATEN ‘i HHEMERE (computational
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constructor)” FR &,

consat String operator +( ceunst String &2, const String &b )
{ return String{ a.s_, b.s_ ); }

ENHERSEMT R G RB AN string BE NN — 8, BIEERY
private.

String::8tring{ const char *a, const char *b )} {
5_ = new char|{ strlenfal+strlenib}+1 ];

strecat{ strepy( s, a ), b };
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K13
5 HlEE

B %I (copy construction) FIE HIMME (copy assignment) = PFIAFHIERIE. M
HAMERE, ENZABRELENLE, AN 247 fARKE, B0 By —
2, RIFHM, FELHFHFE:

class impl;
class Handle {
public:
L S
Handle{ caonst Handle & ); // SHEEEHY
Handle &operator ={ const Handie & ); // SEIRUERAER
void swap({ Handle & };
L SN
private:
Impl *impl_; // }§flHandle FIED
}i

BRI A R, N H TR B R TR, XA AR R
XA, RGN REER (NiE2% “avto_ptr kB FEF{ & 43 UE “ 8
L E#32]7). WEAR, MF—4EX WS, BEHERENIZE SN X(const X &),
i 5 R L P 70 MU M5 W% X soperator = (const % &) . BRI, HEHHE
W AN swap AL, MRKRAEAN swap THMEHHRERRE 200 E, Barel
ARG R swap TR MTF 8. BAREMIERIIE AN swap TIRE R

template <typename T

vold awapl! T &a, T &b ) |

T templ{al;: // BHETHE ISR

a = b; // W@HTAESEEENT

b = temp; // @EHTREHRESET
}

XM swap CHnHEEETH) swap —B0 REEY © MRBIRERTEL WP THE
Bihi b, 2fi2Ume THBEN: MRt 2—PRMERNE, XM TAK
STHEAVPTTH. ¥ T Handle XBEMZE, RNAFFNFL, 8, THRIGEX LM
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KR

inline woid Handle::swap( Handle &that |
{ std::swap{ impl_, that.impl_ ¥; 1}

Tl BRI RS- RE TN ERIRARE. Tk EEH- T RERENRE
HGEFREA-DMrE el swap 8. B THRIERGH T

Handle &Handle::operator =( const Handle &that J {

Handle temp{ that }; // M rMsing
gwap{ temp ); // JHEDTE swap
return *this; // EIIBT temp WA ML RE

i

# FHIMK (handle class) K i, WIRFA LAFBREE . mERREK—FE,
T EER S AR SRR . MR, ATIMEREREEEN
swap JYRPFE--K. ARERE.

o -F 5B AE X AR R, MEb s A FEBIMIER AR AR RRER T A
“ERT. CENRERAEMERE, B4R PMEwmRENRAE Y, REYIE
TR RAMEFRA . BRER, ARSI

Handle a2 = ...

Handle b;

b a; Jf Hailihe
i Ak g

Handle a = ...
Hapdle B{ a t: /7 Hla &b s

b () 45 AT FVER K T N B8 %0 2 AV R R M BT Lt WD T T 78 B AR A
fty.

MRS AEREENT, AR E R ST, R AT B R S
WA, CVARAB R S PR BRI EE B (2 W “placement new [%& 3K 35]7).

AR LR LAY SRR S R AR A B

Handle &Handie::operator ~{ const Handle Eihat ) |
1f1 Ehisg 1= &that ) ¢
7o TR
1

return *this;
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RN BAREARPTYREGEEATEHNE (AN EE T REFHNEE.
HEIHiE, N T HREREERE KL REY (this) MAESES (Fnthat) BEARRE
() M At

RKEHC+H+BFRERYEER, HEFLILHENESHRE (virtual copy
assignment) HiEME., XA GEETTESR, FUMB2M. MiZXH clone ()
Wiz (BN “BHAiE2EE Prototype B A [ £ 8K 29]7).
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A L AN ) R s SR R ) S

void (*fp) (int); // H&ERBKIRE

R RS RAARAIDH, EEY fp R —MRRE R void MREIRTELT,
TiA R void* MR (BH “A 52 & s dm p (4K 17]7). REBHEFEE
R —RE, T8RO RE T BN, A W R R ) — N R ATIE RN R

extern int f( int );

extern void g( long );:

extern void h( int );
I

fp = h; // OK, #EMh
fp = &h; // OK, WIHhHR TR ¥0 A
VR, AN o 0 H k) 8 SR A 4 — A 1 o B R TR, BT B AU
R, i aeanE B IR R aE, R AE X RSO T & BRAERF R TR N,
i A AN .

Kefeldh, % 7 VA FH o B BT R 0 BR BT R BT R S | R R R A B, DY
kY PR 2% 0] ATEAR AR 9L -

(*fp) (12); // WXHaMgsIH

fp(12); // BRXHMEIIH, 4 RHAER

Fil void* FREFATLASE AT AT 28R A BB ASTR],  ANHEAE AT LA ) £ o 2K 2 o M0 038 FH 9
B OREE R, JERRA AR R AR A EE, R AT UK — A R B R R
AMEBAKRRE (B “fé R R BRI T ERA[RK16]7).

BRI —AMEG B8 SR (callback) (HiES%E “ R £[FK18)7 M
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“Command X 58 £ 85 [ £X19]7, UETHERRORASEL . —FER 2
— A UTREMIENYE, EAENVE A WIS LB B T, DS 8 e mT e A A i S R
TN . TR, MERNIAES A, B BEH AR % 0 R

extern veid stopDropRolli);
Inline void JumpInd) § ... 1}
L A
void (*fireAction){} - 0O:
file..
if{ !fatalist | { // WERHRKLEKKT o
i B EERS R, LA T
if{ nearWater )
fireAction = jumpln;
elsge
firehctlion = stopDropRoll;

}

- Mg TEMATHIEE, RS B AT LS 5 T 245 RLA I 2t A i%ah
#f, MAFRLZXMHERERMT A
ifi fremp == 451 ) { 7/ WRFKS
it{ tireadction j // HHEHIT 18

Fireactionl); // HiT2!
}

HE, — N RBIEE IR NELX R B Cinline function) R EGHEN. K, @A
A AN ABERABEER S SBNEANEEAE, HAGBREY LETHITERESH
HEH SR AR, EHFD, fireAction H BB AEREPHE -4 4
A, TR EAER), AR A, RSy LME, BFEmmeE.
VY EG 1) BR % R (7Y

B RBEHEE D ERR RN RS EN,

vold jumpIn);
vold jumpIn{ bool canSwim );
L S

fireaction = jumpln:

AL I 260 Y T 2 & B R L Al i o B0 BT B B U RO R, A Ao,
fireAction F)EH K void () (), KIEEERELE— jumpin RE.

RS R, AU LM AR T RBRE R N ERANE, B AR R R R X



set_new_handier i TR EMIH. 9% F cperator new RELERIT — TN FEFRIHER
B, ZENARERIEIAA. .
void begForgiveness{} |
logError{ “Sorry!" };
throw std::bad_allocii;
}
F I S
std::new_handler aldHandler =

std: :set_new_handler {begForgiveness);

PR 2 Hinew_handler B— P typedef:

typedef void (*new_handler}{);

I, R B R R - A SE B IRM void FIFK ¥ . set_new handler i3S
W ENBE, FHEBRNR M. RS 4R BMNEFHESEERANSE.
REAATREA -Fp R R A8 T

std: inew _handler current ‘

= std::set_new_handler{ 0 }; // K

atd::seL_new_handler{ current }; // #E!

Kb Rt B set _terminatefiset_unexpected{FE TXME A Hlget/set
[ 38 485 FH i

51
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M2 R R R4 £ I E Ak 5

“TRFEMARIIEH " ROERDH ‘R ZAARE, 3 KEAEGER, BAE
PR QA M, TRBAREY.

WRECEBRFREHOENERL, BAFH - RBARRNES, FSEFARA
nf4H

int *ip; // /MR int PR

int Cis*pimC; // P8¢, MWCH P int BA

M EBHN M EHERREHAclassnane: : +1i A ZEEE> KRB REE FIclassname
-~ R, RHAGE, BESEROHREFHE B,

void * * *consgt* weirdl;

void *A::*B::*const* weird2;

Het weirdl BIRR. —AMeEH, m— MR, B&XEN -1, BR
XIgmE--ieEt, Ja BUIEM void. Mweird2 MBI K. —MEH, BH—IHEE
|, FERMB O—AER, REREI—AHE, BEERL B - RE, ZRBL—
MaH widffRE (REANED, RERMH T, ERSHRRTALBRHRXAESR. K
AEBBER),

CAMERNTRE A — MR, I RM S A, BB PRt g,

int a = 12;
ip = &a;
*ip = 0;
a = *ip;

SHEMIREAR, - MERAR KR AR E - AFLE, BiRRNE—
TREOFERA, GARER—MEES KBNS E RN, BHRRW ML, REHR
BRAANESBES-MEBR. S8, FRRL—EWH, KX Cr FRMT—A
1R Bk AR R BT ST B T SE B R 3R 4 N R R T BB LA R S R
KT A R, KB R E RN IR W HOR AR e T — M, Hha &k



FH15 mErE Ao tdss 4

WA RBR, Aim.E 1 G RATLE 0 o B3R — 2 3G B st ).
KW RSFE, —MFERRANCEREN R NESE 20T,

clags © |
public:
LT
int a_;
b
int Coerpimc: 7/ —A¥RE, HECH 4 int WA
C ag;
C *pC : &aC;
pimC = &C::a_;
ac.*pimC = 0;
int b = pC-»*pimC;

WoinC FIERE N &Cria M, EHEFEH pinc BE N a_ FoHBHRBE. HAT
W&, Rika_ BRBERRA, SUERLER e ra_ PR o RS E— P Hubt,
MAE—MiBE. #8, XMIBREHFLEM c WEMN S, BaEE, g4
CHERMRG a_HBERNREN 12 7Y, BA®MTHEMACHRT, a_ BHER LM
BERE 12 F7.

BE—MRAELEAMRER, A THRMTEMBENEERR, RNTEZL
=R &AM . XEREREE .« A >+ XA B L 2 ERTENREDZNEZE T,
HET pC->*pinc B, HERFRE pc AKMLEN L pine AFHBEE, HH0EHE pC
BIERE c MEPELHBIEMA. UY ac. *pimc 8, REFK ac FHHIN L pime
IR R, RN TV pCBTHE R C 0 BTG A M MAE R .

R FRABRI AR MR R REMES B 2FE, e TR <EaHy
(contravariance )” IR FME. /4 C++ 1, TETEMIE IR S LR85 B 0 AL 2
HERPE %, BORRARERGEAIEE? AGELEL s-a X E, I RILFEER
CERF b BT BT AR TR (B0 “3 A% 207, B, aelah—_
Circle Z2— Shape GEEAHHA), W H C++ BITHEREM Cirele* 3 Shape* Hf
PR SIFIXAFRR. 8, TG M shape* BlCircle* B R i, XY RELE
X RAWEFEFEIRERY shape, ENFALRCircle, (8 “— Shape #
—Acircle”, WIEEREHE, FRW? )

fEAR I SR BOFEEH B 250 T AR M B 747 MBI BE 5 3 ISt 3038 1 A VR A
H R TE AR R, (RRTR7E G 1R YR A 2R B Pt B B SR T — A R 5
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RS, XA WM MEERTEEN, A, WOREMZER W EHE R R
R R R, MRRNRAK M, REHBAT.

class Shape {
T
Point center_;
1 SR

)i

class Circle :
Y L.
double radius_;

Wl ws

public Shape {

k7
Bk —circlethh £ —4 Shape, frbA—4*Circle X R A& —1 Shape TH%. [H

M, Shape AR EM B R circle LR P H AN RE &.
/7 OK, MIESS WA K e

Point Circle::*loc = &Shape::center_;

i, —4 shape Kb —/Circle, Ft— circle Bk i KM% R7E Shape A &
W AN R R R

Hi—circle RAUFHER shape PRIFHBHM R, ERAEXH (BHELH,

‘B M Shape MHEAkA 7L ), C++ KEERAMHIE, SRET MR shape KK
RIRIRE BIHR M circle MR R IR E B, ¥ Shape th& circle THTHM
B, REGEXN (Shape BAM Circle BHE “4K” FMEFE), C++ A RIUF
MAG ] Circle & 13865 ¥ 336 ) Shape W R BFREE, LUHRARRERRATTIX — .




RIN16
ol EREE )

REVIFHF S AR I R MR SBE IS, B RIA AL — D RAE, TR 9 e Ak R HRIR

class Shape {
public:

Ho.
void woveTo( Polat newLocation )
bael validate()] const;
virtual bool draw() const = 0;
A

b

clasgs Circle : public shape |

ff.o..
bool drawl) const:
i

bi

ff. ..

void {Shape::*mfl}{ Point } - &%Shape::moveTo; // ARIEH

15 ) 13 PR BB ST B 5 IR — RUAR LG 0 IR R B B sk B B (R
Bk, MHBMAERRE, FaE afniss MBS CEBRENT. 81 “42 4
HAHMAAFIEFRIND . VIBHEERBRNIES 8, BNETEMARENH
classrame: : ¥ {2 * RKIGU IR @ PR B classname B— i R, BRI, RIFEm SN
PREITREL AR, 48 R A R MRS LU ) - E B R R

bonl {Shape::*mf2} () const = &Shape::validate;

AR B R iR B BT MEMR R R TR, B
MR MEARNRRR . X R RER RN, U TUIMSRR, B
FEXPE IR R R IR R (0 PR MBER A I D) M. B TSR BN
T M, TR R A OB TIE, BR 484 bsisa L &K 28]7) tis
e, HARBEH, UREARBHL.
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Circle circ;

Shape *pShape = &circ:

{pShape->*mf2) (}; // WM Shape::validate
{circ.*mf21{); // MR shape;:validate

0 BAERBAM ERES, FAYEMNRORERFRARIE, WHERHREZ
BN ERMEN R, X5 (a+b) *c ZRMRBRAPHFE S HEEE2EM. HERE
A, RAOA R BB K H R MEEB R TR R Z AR

HE, At aEnm AR "B B, EUMEERARHASNE
H, fif2EREMREFAERRELT.

mf2 = &Shape::draw;: // draw AN
{pShape->*mf2} (); 7/ WHCircle::draw

KRR R — A5 R A RS, @R AR SR — R B TR ) e BT .
—ARE AR R S A ST E - RER, BWEAERRRERRER
wRIFHELR, PRELRIBLNERBREH (B “GFBL AL FALB(EK
1117, MREN this TR M ERMEN—MEBER (31 “R4B NS L[ £K
281", PARTTREDE Hap—EE R . 470 B A R B i 8 % LB Y- B,
KR eER. SR, T UEHR M —SLI. #IHMBEHE 18w A5 R
FEEH T F W R BIR G XL FREIE R, R MBITIE 2K Rl e 3E R U0 R B iR R
5.

RE FBHE R R KES—H, fER A R E R — AR, AEEMR
[ B R B R TR B IR A R A R R BRI i R, RZ AR, X Rers
B, WTLLEEEENRARRASRAEETR chis B8 RTREXRA, RMRERR R
SR RPN R .

class B |

public:
void bset{ int val } { bval_ = val; }
private
int bwal_;
};
clags D ; public B {
public:
void dset!{ int wval } { dval_ = wval; }

private:

int dval_:
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(b.*leZ}; / e 1 ﬁﬂﬁ#&ﬂqdvalz
void (D::*f2)(int) = &B::bset; // OK. T 7F 1 T s
(d.*£2) (11); // OK, BE#KRM bval_HEM R




R
LRAEYNEAEY

11 1) o AR R 75 ) g i o) AL O PR 7 WA 5 S VRS S RIAE T o BRI B BB 1 A
S LIREHE IR O S 0 o, DRI Ol 5 B4 [ 45 %5

int *f1(); // —¢Ewﬁhim * R
int (*fpl) (); // —MRE, fm P ERMY int MA%K

BAT R 5 0 i) B8 U A7 7 R B o] 8L

const int N = 12;
int *al([N]; // —PHANADint * oEMEYA
int (*apl) [N]; // —4¥H, HR—1THENA int LEMESH

M 88, — ELARAT 4R e oR BB O FR gl nl DU $7 e i A4 B 0 i 6

int (**ap2) [N]l; // —1P¥RH, eRE—MRH, FEWER-PEA NS int CEMEA
int *(*ap3)([(N]; // —AiEE AT RAND inc LEANE

int (**const fp2)() = 0; // —DHEIRE, &0 M8 R BRI

int *(*€fp3) (); // —ARE, HE—DRPIEY ine * FRE

R, 2 HORR (ol AR 2 5% o R Bl ef Jods B 2R 8L,

char *(*fp4) (int,int);
char *(*fp5) (short,short) = 0;

fpd = fp5; // Hik! XWARE
MR AEAGHAT TR s ey, S8t oam b E., ki
FHELESROSER, &AW ¥ Al
int (*) (afpl(N); // MR

ELL ERHRI A, BB () BB RE T AWK, 5w afpl
W R —MEEE RO TG . IXBUTF CUT B Kl b 0 5 3

int[N] a2; // R

IXAE Java P REGIEN, (HE C++ fil%ih?ﬁmu PRETRE A EM A K, B
R 42 7R 18] B0 oR BRI RCEE — S e [RIOHL T LA 7 B — /3 4 3406 4 G ) 0]
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int (*afp2(N)) ();// AR NACRWEAL JUCRERDIRE “ERGDY ine” WkEmRE
Eh, FHEFHEREM, typedef WREHHIMNHLE T

typedef int (*FP)();// —MMERIEFEY int MK EE
FP afp3([N];// —MHANA “YRYrp” MoK, %X arp2 HF

#i[ typedef n] A6 2R G, X AR AKX E. - type-
def, LEFHER) set_new_handler BREF A ERRIEE T

typedef void (*new_handler)();
new_handler set_new_handler( new_handler );

Wt —%, new_handler (BN “&HARA[KK 14]7) R W XF R HARE: EA
WAL %, &I void. 1M set_new_handler W&—/ ¥, #H — new_handler
B, HiEF— new_handler fENEE R, FRE? WREXAH typedef, R
7 A TR A AR A ACRE BN bk SR 2%

_handler(void (*)0)) () // Wik ERE
DV E - ClIE

int aFunc( double ); // H¥
int (&rFunc) (double) = aFunc; // HR¥IIH

RS RARADER, N R R B B 242

int (*const pFunc) (double) = aFunc; // R R

Bl 9| i sede it 7 — 2o 3 SR T R AR BE M BSGE 1, B “Baal A (%K 6]
1t i .
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R MR

HH THE T HEUT R AR, BRHEE 2E%M. s Gk
BATRNZ- £, AFBEAARFHRENR (function object) BLHETEE .

SRR (BR “HREH4IEZ42)T) K, RENRHE - FEOENR.
FRIEH ERER -> M+ (TREEH - > ) HRER, REGHREBTL: TRENR
RN EHRBARREST O, ROFROTRBWHEHORA. BB TRENE, €
KENRRETERTAMOEEARES (1. 1. 2. 3. 5.8.13, ) T~
A on F AL

class Fib {
public:
Fib{l « ab_{3}, al_{1y {}
int operator (};
privakte:
int af0_, al_;
b
int Fib::gperator (] |
int temp = al_;
al_ = al_;
ai_ = temp + al_;

return temp;

}

RO SRR EN S, B RUWLLRBIHERRECR T BP0 RS ) operator ()%
0 Qe RATRE EG B FEREA).

Fib fib;

PP

coul << "next two in series: * << fibi]
2z ' ' 2e fib{} << endl;

Fib () 7H i S iF 28 ULR R A £ ibH 8 Moperator () B R B M A AL, iXE &L A
fib.operator () ZHr, BERRBRN, EXAMETh, FHEETETARREERY
BHEHEA T, AT EEEAREN T MEORSEFR T ripg a8 2h. g



£¥18 2t 49

TR R BRI S ThRE, AR B T4 R ol i A el At — S B A B 7, LAME
e R BRI 2 R A, BREBRAS BB S R R BRI, A0
AMORMES, RATTCIEZARANEN FibX SR, B ISRRERALTAHTH.

int fibonacei () {

int temp = al;
a0l = al;
al = temp + a0;

return temp;

}

A AT b ELR LI R K8 K R B R L i B — /i AT i Bloperator ()
(RSN SRR G T SEBLAY . % 8 — N B R, B T oS BT R T TR 3

PE, Wk s Fim.

~ N

>

low high

P S  ack o W Bk R Rl T M B (ot b TR e k)

— AL R ET AR Low Ml high 2 [RIIE R 5 I — A ek ¥, kil ot 8 2 pr e
TR, SRt v S T B SR SE IR AR o LR — SR LI LD

typedef double (*F)( double };
double integrate({ F f, double low, double high )} {
const int numsteps = 8;
double step = (high-low)/numSteps;
double area = 0.0;
while( low < high ) {
area += f( low ) * step;

low += step;
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rerurn aresa;

J
GEMRED, Fi— M REIRHRRITHRERR RE.

double aFunc{ doukle x ) { ... }

L A

douhle area = integrate{ aFunc, 0.0, 2.71B2B };

E47, BARE, HACHA -TREEHEEAHEENEE. ETRLETE

REGRBEIE N ARENES . ~MERRTAZE —TRENRERER. &2
DERPNBELERE -MEREDR, HEWT ik operator ().

class Func
public:
virtual ~Funci(});
virtual deouble cperator {(){ double } = 0;

}i: .
double integrate{ Func &f, double low, double high };

Bt inLegrate BB HEMEME Func BAEHEY (2R “ 2 A[£K2]") #iT8
. B —MMARERNEBNMY, RAE integrate REARATERIEMESR (4
R, EHRRTF-BRAATHD), BABAMEH SR B R R R ERREH R
Hrfg . Bian, of LU Fanc JR4EH el ST SRR 01 R B B RY

class NMFunc : public Punc |

pubiic:
NMFunc{ double (*f)}({ double ) } : f_({£f} {}
double operator {}( double d ) { return £_{ & });
private:
double [(*£f_1{ double };
Ti
X T B A K integrate ¥4 A AR
double aFunc{ double x } { ... }
.

WMEFUne gt afunc )
double area = integratel g, 0.0, 2.71R28 ).

W MR ER RN Fune MR REEH BN Func MERLH. ——F 81
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JRCL 4 1 1 B B O St RO SR — DS R D, ST BAR R O IR B AR
(BR “fd R R BB @4 ERHI[E£EK16]7):

template <class C»
class MFunc : public Func {
public:
MFunc{ ¢ &obj. double {C;:*f} (double} )
:oebj_febiy, £_{f} {3}
double operator {}{ double d }
{ return (eobhj_.*f_){ 4 }; 1}
private:
C &obj_;
double (C::*f ) { double };
1
I A
AClaas anObi;
MFunc<AClassgs> f{ anCbj, EkAClass::aFunc };
doubie area = integrate{ f, 0.0, 2.71828B );
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Command &3 54 3k15EN

YA O SRR, SR — Command (f7%) BHSEH.

fARFE? BRI RITFE K& bRAT, AR ESHRWAE. B TREOR
B, HTRERIN AL AR A ER OGS, Rls—NaE S, SRR, RA
BLREHLE T b, PRnT LRI B RS 580, ZsbR A, fRIEALRIER Y
i CEnfgR AN OH R KGR, Rariee AR EEm 2w K,
RETR M TR RS EE), L L, RTRATERITEA RS AR R,
RbER KRBT B RAE S E?’M&h (kR KR “HER”) MR (H
MR KFKEER “HERNOEST) —0k o ENHERIIR, RUEMIZE T2,
HRAETAH A, R—Tofrs. mBRNEE =S RE — M E RN, NixtTefta, A
ANHn I8 T i 2 T I AR . BRI AN e B H R

[ 8 A — R LA m B R, R4 LN — MR R R (B R
HARH KK 14)7). P, ZE DRI ER, EEbF LR iR
e, I B s AT — e

class Button {
: public:
Button( const string &label )
: label_(label), action_(0}) {}
void setAction( void (*newAction)() )
{ action_ = newAction; }
void onClick() const
{ if( action_ ) action_{(); }
private:
string label_;
void (*actien_) ();
s

¥

But ton 1 H F* 62 F 9] bk 4, 28 )55 But ton AT HERRARAS, Jo & w] LA But ton i
N 8 sl ili 1 HFRAT i E BB 1




#4419 Command# X 5 4F ¥#6:£0 53

extern void playMusic();

Il
Button *b = new Button( "Anokc no namaewa" );

b-»>setAction( playMusic );
registerButtonWithFramework( b );

XA AR EE R ARy AR LN, B CAE call BT, WATR call {577 .
K B AT EF RSN (e Al T, mREAACARD U S, SRR LA A
TRz .

BRI, i 1 R R A4 D [ R B LA — SRR BRI R GE, R
BOE e T B SR A B LAE, B RBIRE R AR B . £ ERIEBIT R, o
B playMusic W AnE HRH A8l ? HOES SXA A E M . B Rl
[ 1 O KW 45 i F

Ko, BT SefZREn. GRAMAESE, PR -2 RER:

P e AN

b LA R I S 8 SRR R RO A R R AN RO R (R
Wk R EON R 5 TSR AR A, D) Command B — AN 5L

1 PR SR 16 % % 77 50 1 50 LA B A, R M % T DL . AN A
Hoor o] U LRk 0t R B BT A . MR, TG MR R B 2 12
K&K (B “HBFR[FK18]7). WHMERE TH =/MFL, BEHR. HhM
] Command #3{ & ¥ i it But ton %:

class Action { // Command
public:
virtual -~Action();
virtual void operator () ()} = 0;
virtual Action *clone() const = 0; // JR® (Prototype)

(D Don't call us, we’ll call you, call ~#X¥, FER “4THiE", dtibh “WA". R0 NLHF AR D
WHOEBE RN, —FHT
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l:
class Button {
public:
Button( conet std::string &label )
: label {label}), action_i{(0) {1}
vold zsetAction{ conat Action *newhActlon } |
Actlion *temp = newActicn-=clonel(];
delete actiocn_;
action_ = temp;
}

void onClick() const

{ if{ action_ ) ({(*action_)(); }
private:
std::string label_;
Action *action_; // Command

F o A
}i
M, Button o LLRMEM “B—4 (s-a)” Action MR MEMME, LT HIX

/I\,

clags PlayMusic : public Action {
public:
PlayMusic{ consat string &songFile }
: song_{song) {}
vold operarar (}{}; // X
private:
MP3 song_:
Vi
B ERSOR (LBOb BRI B T PlayMusic BEN SR ER,
BETEHEEME.
Bucton *b = new Button{ "Ancko no namaewa® };
auto_ptr<PlayMusic»

song{ new PlayMusic( “AnokoNoNamaewa.mp3® } 1;

b-»sethction{ song );

M2, SRR EN Command BB = HHMKNG R AR? FHaMhE, FELL
WHEZREHTARENIREN, B REHNEH (DH%isH). A7 Command
BRI Gt4, sKTT LL# Prototype #x0R Command BN A, M= 4 AT i K64 (clonable
command) (B, “E#Mit HHD Pototype X, [£5291"). HETHER, BiITL
Aebi A5 Command 84, Prototype BAA 4 H, WHRATEAHREH.
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STL H¥ &

KA STL, BAIMHTFEEAD? STLAVEFRENEE TSR . FiELEER
ARRIACHD, i FL4R S IR ACHE BR B v S Rk
std; :vector<std::gtring> namesg;

iV S
atd::;sort{ names.pbegin(), names.endi) };

STL A—AMHBEZAATEHAAE. L EHARET, #H string BDT (<) #
TR vector P string TERIBTHSE, fﬂffﬁﬁiﬁlAT A BH—NATERIER
(I ] Hﬁﬁ%’rﬁ#‘?ﬁ LA FF 27 28T HE

wlass State {
public:
fo..
int populationf}! const:
[loat aveTempF{} const;
Flo.
bi

% state HTRARBHAK—DH, CRADTRESR, GHEATEITIHR 4,
HH “—MMAFH DM BAMEHARRE. (MBAF. AN, #RFEERNT
SPEEE? M4 ) REKE, MTFEXROEERE, STL -BATFRINEE— S/
MR T RIS (less-than-like) RO/, XRMRARAL “LER", BATH
1;thﬁﬁﬁﬁﬁ\ﬁ§:

inline beoel popless{ const State &a, const State &b )
[ return a.population{) <« b.population{); 1}

WMEHT State MILLRBZE, AR E#THEF T

State unionf50];

P,
std::sort{ union, union+%0, popLess ); // ADSTHRE
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XBEBAER— /R popLess MERMREE L ILER GEEHZ—F, A—1TRESH
FEABEHTEEN, AEETRBLR— R, ENELEART union BRI~
MEMHE L ENIEE ). B popLess 1R i BUREHAT £, BTLUET sort AR
FHAE. RFEBIREHFERE, XFMEHELEAENRE T (BU “SK
HH[FH 1417

MR EHRGTRERLER, BRAFEL:

struct PopLess : public std::binary_function<State,State,.boel> |
bool operatar {){ const State &a, consk State &b )} const
{ return popLess{ a, b }; 1

I

PopLess BEZ--PMREY), [FEHE LGN STL REMENH-F. §%, -1
RENR. TEE T RPEAREN, BT CE ERBEANESRAH. X -ARE
B, FAERN sort iIXHM STLZ MEER MZH T AREN: ¥R ARES R
PLARSEF TN, REK - EFTURARMNREGAREZETHANT. —1 EAG 8
#H I operator (Y HREH R T LR X MEEEK.

H¥%, EE4ATHEN binary_function &, IIRHLH G H A4 ) STL sLIR
MR SR AAE (BN “SANEBELIEK53]D. ERIFTE, M
binary_functioni’fﬁﬁi—Fﬂ%HﬁPopLess%ﬁﬂfﬂiffﬁﬁ]fﬁtﬂ R B % G SRR MR,
AP BEAF R MREREE S, HETTEE A AFEXRRNMES, MASER
i PopLess FERIAT LA 4 H A A BT AL

B BIORENEREHELRN. BFERE. WG 5 R RO E
#, [1%f operator () MISEBLE AR, FfESTL LLESBHREN R —BEHEIT. fFia
AE. J3RTUR— P EEERNTHUN STL BH MR, BXHHEEERLHR
B, ML STL BRMHEM, ZRENETRE (REED) FHANERRNS —MER
#t, STL XML A— I REXNEFEETHES, mAESHERETEHHR &
fle ATHR-IMENFETES B, B FREREFAE LN EETAAEERR.

BAE AT 67 LUE B Z M B R 30X 1 union BEATHEF

sort( union, union+50, PopLess() );

FHEREXD sore WAIPBRE popless KRS . popless B—KH, AL
BT A— D EERM RAE AR S5 Wil 4 popless 2R 4 £ 5 T b m— 3
Y, MAH T - M EALH I popLess W8, I %I F i B0E H A CGXA %L
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FHBTREVAI AR “BERUERIM R . BATLIERREA N REHNER,

Fopless comp;
sort( union, union+hd, comp };

Wi, EA-TEAENMRERSE. ERFSIMR, MABRFALRKEED.

FH RS RELHEEET PRSI L, HECERESEABEHE, MM
R IR TA RFRE. BEET, 43— sort REEERLHLE, SHiIEJmELES
1K R popLess, AT 'E HIE PopLess: :operator (VS 8RA, #EHE I UREKZ
RY, BEEE LA REN popLess BERIEA!

FESTL$, BREMRA—NELAHEEREAERC. AEHEE—NMRRXTFREA
MBHE/ BR ERERAE (TLUFEEENE - - aH k).
struct Iswarm : public std::unary_ function<State, bools |
bool operator ()J{ const State &a ) const

{ return a.aveTempF(} > 60; }

}i

STL MM R85 STL LLEEM— 3 - BIsMET, WER-LRY,
MdE ~ k. ARITEIEHES F K state B RS, FRA—AELH AR, TLLHFR
IR EETRAR (warm) XBH.

State *warmandsparse = find if( union. union+50, IsWarm{) }):

(Dpredicate, KM, 7 MRAMRE (WFE) L CRTA". —FEH

73]
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ERSEEHFHRA

ERMNEEHLZ ARAEMER. CIRAENTEAFMBES. WNENZ I8 XA
ATH, ULEXMXBAAREDREER, e S BAREKRENA B bug.

T A T — AMERI A AR LA R R H R4 TS SRR . Y
%L MEHERNSN (RER “THS”) MBHMERME., Y% %FRE—MERR
WA AR TR, RIA AR AT, ER A %A A A % i o
$ob, UERSE5RICAHTHESEERELEOE PR (B AR 2K TR
[%524]” M “E ARG ERI LK 2517, KEAHER.

EEHRAETRE KRR ERBRAHFAN L FNELN. EXMERLTF, KRE
R SR 2 BB FT AR AR R SRR iR B SEBL, DLW 0 A R KB . &
HHHSERNOTAMARKELED (HFS% “DEEADER[KK31]7),

R80T 7o B K

class B {
public:

A7 F ERB T PRER T, BOAER—MERBAGFERNE TR £ BARR R,
(KW ERM T KEWR, RUeEMNLEENRE. REF . wiFHEAFEER -
MHERREL BE T REH AR BB R RRE LB 2 RS TER . WD B % Cr+ Gotchas
M Effective C++, LAME T %)

class D : public B {

public:
int £( int );
int £( B * );
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MARED: £ (int) ES TERDFBENB: :f(int). RARBD::£(B O )WAESG
‘ AREE, Bhb: f(3*) FEEHM. R, CERT D:<f(int). HE, THAER
EXRR Bof, ENTARTRRANERR (BN “TheLEEEX63].

BHEE R, EZNEGEAMARESS, DRFERBXTREEREORIT
AEFEBUNEE, EEALENERZHNMSZ BIREARBAT DR,
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Template Method 3

Template Method (AR 7E ) BARI C++ PR — R X RERH. Lk b, RS
B ARAER R FRUAEME A — MR, XN ERE N30 e 2R FT
ERHEL” (BR “FE(4K217. MERABZIMRANZBR—-ITRMETF, &
A BIRGE A F A RS F “Template Method”. # A AR AR ERIEX L 7,
SEMFRITRIL (BR R HA[FKIT),

HEETU A H AT AR EIEE SHFARARER, FEd SRR RS
RIRERISHBANOH T . BA AR T AR ER LR 38 (SR “BliAindk
LA AmE &K 12]7). BEBRARERLAAE, FTANTEIAEZEE,

—ANEREE R RBR TR R BRI, IR TERY
TRRIE T A THRRERES. B 7, EHERROMRBHAZOEREL T
M RER, BERXOH MR RERE, TR IR AN R R A Tl
515

T REI S RAF R, B AR v F A LR TR S R T

"B BB ER(EK24]7). WBRRERERFIREOEL, T (WK £IFEHD
TEFLEHER MIBERELAEEENRY,

KE R B R Al R A S Rt LSBT R iR A R i AL, — A e
MR T - BARH, FENERRREL—SEETE, W AR B S
RAIRAEE B REIRESR) BT RS, P50 A7 o 508 £ VP IR A 24 A R AL At
HREArLl, EefiEaaE.

Template Method BB T H 3R iE 2 el RIS OLH, S HIALEY 5 3 i o B4R
PR D HEARITE " MERBRAN MR AERR S BRI R A KB
WIZ 1, Template Method B i T L SE LI REPR SR MY, - RIND S 8 70 ST A0 RESR FIOR A 2K eP 14T
BT KYE, Template Method B3 BN - MAFREMY, ©EAREFHERY, RE%
AR E T ARBIE B R R B M M, ARhE e BT E S %A F R i
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ARBERT R EEE LU R T7 ks AT 4.

class App |
public:
virtual ~App();
fr...
void starcup() { // Template Method

initializel);
if{ lvalidataf{l )
altInib{);

}
protected;
virtual bool validate{) const = (;

‘ virtual wvoid altInit(};
FF
private:
void initializet);
A
}:

FREAUL A startup Template Method 1] L T i FH YR AR 26 B2 G4 10 52 S B«

niass MyApp : public App {
rublic:
J A
private:
bool wvalidate(} const;
void aleIniti};
I
i

Template Method Z— 1 “4FEEHEM” FIf 1, B “AIB call BT, K12 call K7
(Z W “Command B X 5FEEEN[ KK 19]7). startup REKBERELELRE,

7R AL KB startup, IR/ & E M8 validate Balt Init AR
SHOANL. AT EE 20X F A RO, SI% B AER 4. FIERATE, &
RHIRARRLBNITET — MR8y,
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AFLH

A Ve PR F 25 A B AN HE o 8 — A A Rt 1 3 U A7 A4 S LA 1 48 7R SE R
RREBED AR, B, FLESABOE %0 string X, HE, WREH
HARFME, Hha%E X T —4 string X%, ML B S TR UHREE TR
e FEE AP & FE S E S LK MR R T LM XA BB (Bl R AL
o), (HIXEHAFHEEAEM, £XH, %720 (namespace) A ZRATH
“REET.

WEA TR, ZFEERGIANTERE (BH “EARRGER[%K25]), B
LR AZHARBBER. ARL, 2720 RN 2R

namespace org_semantics {
class String { ... }i
String operator +( const String &, const String & );

f/ Hhds, m¥r, R T
}

EKAMEEL A WHTIF T — A% K org_semant icsff4 T2 [0, AW T —RAFHKKRA, R
ERHAEEE LM% EFER. BRAUE—DMEFFRTMAELZMERN, 8 Ldid
FRENTA, 7408 “XATEAN” #RETFRA.

A LA B 54 T2 R org_semant ics P44 7 LA A EA E L. b THXLESL
T E L, AT LLE AT I %4 T )

ARSI & LAt

ok — R R AR, AT RLUA s SO b 42 7% 18 PR E 1T 6 7 BORT AT T 48 7 ¥ 1w

org_semantics::8tring

org_semantics::operator +(

const org_semantics::String &a,
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const org_semantics::String &b ) {
7%
}

i&ﬂ?z)’i’i’ﬁﬂfﬂﬁiﬂﬁ‘dnbﬁm}T*"l“ﬁfEl"JﬁE?Tfﬁl(Eﬂﬂﬁ#l&%—'ﬁ*opemton
s PR T — AN B MR AT const B AR E X—ACEABKERE. KAl
ik, ERXAETH, HEEXN org_semantics TR E R AR AR, HIXRER T %
AT RO BRATR T 78— 2] DA X AR B R A2

B S s T M E A F T4 T A VR R 8% 7 AT AAE
e gl LILEE %2 B

org_semantics::String s( "Hello, World!"™ );

JRA — o C b HEFE 38 R 2 RAE D (XA 452 )R i operator new.
operator delete.array newblRarray delete®¥), SR K 2 Bobr Ak PE 4 4 L 5E
W7 std (E§ “standard (WaME)”) KFEM S, FEMiX KL BbndEEAFRIER,
THERE std Bk

#include <iostream:-
#include <vector>

4 e

void aFunc() {

gtd: :vector<int> b; //
std: :cout << "Better!"
i3

<< std::endl; // OK

}

SR, A BB E AT . MR BRI A2 — R using £ 4

(using directive):

void aFunc() {
using namespace std; // usingifi%
vector<int> a; // OK
cout << "Hello!" << endl; // OK

(Darray newfMlarray delete BikAl THMMRMHRMFEIL, ML operator new[]Hloperator delete[].
BER&HKIT ‘KNSR, EHIARELBREBEAF. —FFHE




64 F¥23 L£FETNH

i
}

WA EKE, using AN FER P FALT, EENIEZ using 52 M HEHA T
FHATRE R AT AT FEABIT, using FROMIERE— HEMBRBEARRE, R
B Z L FERNORA, ERERITVHEHMME. ERbIMt, 2 CH+EFR (]
FREEHA LA FK) RV using LB L RERET:

#include <iostreams>

#include <vector>

XAMEER! BERMNEALURRIERAT. Khmte—k, &7 000
& FAEAT ot 7 B0 AT AR 1) 7, AT T AE R BORE AR EL. AKX A MU
¥, EAFAH AT ZL NSRBI R RN W . L3, BRAE
HORFAEH SRR E, I UK using 154 R R T BN AR RTEA OB a0 R 3 ok of 3
Al EAMRBYD, XH, BENMRARSZERGNF S TEH. EARR, LI
P B R RIB LT, B ERIGEELF, TfE R B AT

i using 84— M HBMTHAT, EE/R TR FERFTREFRATH, HIXH
“OH” MAREELRAXT T, HSERR SR Y T %4 72 18 P 0 4 78S W 2 R A
Mgz g, idERR T using #&ABERMMERES . BTELE, WR using #5415 HBH
ICE R RS E SR AL Lo IV

void aFunc() {
using namespace std; // usingf§®
i aie s
int vector = 12; // — T REMALZRANLR
 vector<ints a; // Wil std::vector BBMT
std::vector<int> b; // OK, nJLM#ER BXHRE
fr...

)
— TR AER] using B, Bl N EE R A WA 4 w4 TR

void aFunc() {
using std::vector; // using AHf
& P

vector<int> a; // OK
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e
)
using FERRSE R B A TILKZ R0 SRR 2 A2 B HE T using #8422 A#)—Fhir
H, TESHRELLES: M eORBER, REARER. M2 FZ2APHR
ML &F, BREFHEN:

void aFunc{} [
uging std::cout;
using std::endl;
using org_semantics::S5tring;
String a, b, ¢;
L
¢cout << a << b << ¢ =z« endl;

Iy ﬂ#%mu.
}

AT EERNBFBRBFRH ARG E (alias):
namespace 8§ - org_semantics;

WA s A TER org_semantics (EHBHIEREA). Susing 848, B
MRk TR TERMNE (BBl org semantics ERSSHhZ Fob
ﬁﬁ...". )o

LBV —RE £ £ F M (anonymous namespace ), K& EH 1 £ F2ER 2 Mg

namespace {
int anint = 12;
int aFunc{) { return anlnot; }

)

BNBFEMBIT S FATFEREIT A, 3R, Mg B2 LM

a5 #H - “__compiler generated_name_ "

namespace __conpiler_geénerated_name_ _ {
int anInt =~ 12;

int aFunc({} { return anInt; }
1

using namespace _ compiler_generated_name__;

B TR RHEERARAERNRENEROFN A, ELHNESRFTE S,
anInt F aFunc HRAAEREE, RENHBEFELAURNERST (BRERLESR
XH AU, RR\ENE—H.

84

185 |



R 24
R EARE X

WH— AR ESE, BREAPR B L, RESERAENET: B4,
W i ch B B UL RS, 06, RERT AT R A R . W,
Rixak, RUATEAGE, G5 CBERAFKS. Z1 “FARGER£H
25)7 F CRARBRER[FK26]7) BUESREN, ONBEAXE, BRTEH
HERRE AN, FERK=SiE.

1R % LR BVL AL KA R A IR T ef A B I 2 F B A B 8ok BUL AC VA
RO, MORE R DB R BT RO R, S R,
nlass B
public:
fho..
voeid T{ double §;
Y
class U : public B {
veid £{ int );
1
L S
O od;
d.f( 12.3 ) /7 RH

AN AR - EOR £ 7 BRI IR T

B BERRENAT . RARINEARE 40 R2I8G, MM D 1Y
TR A A VEIEMNB Do f B

B2 TSR R R RS, RIEE MREEZ D r, AR
PUBL AR, ATELEITE LS 12.3 M double FHUN inc T — & GRIEAHEE, 0
7] m R R EY, BANTRL LG,

B3 HAVAIAUR. RO (T 85—, WDt 2ARFRN.
RRTHE -4 F ERAEERMILR. JFETYNNEK f C2TREH, By -



BH2 AABHER 67

HEEWEERET B4, SiFRRALISME R g B HR% 0 7. WEEHE
il 4 7B R 2R EP RN A TE. X — 8, C++ ART Java, fEJavah, W
AR 1 i AN A R B [ 42 T ik R ERK R .

Ybr b, EA TR AR AR

class E : public D {
int f;

}i

' T

E e:

b B i A:-.'_:".-'-'il \.\— o il | RS \?—5\ A e iz . . Tb‘b‘ﬁfﬁ%
R R R LS e T

XA T, RAVER—AGEMRR, ENEERRE PERAT £, SREE

T AR, AR RS WEE— T, Xt M fa 4 i 4 2 1 &
Mz —. WREEMR B A RN B _f, ERASKBMA R RE T, [88]
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ZERENER

28 R B Co+ GEAR I HHREH W (BH “2FZM[%K23]7. K
e 7 46 B 41T ) S, 940 wsing 75 11 wsing 4 L KR FH 42 <725 I 17 P LA B 52 10 4%
. R, LEFREE - EEEE LA AN BEOARER. REENEW., L2
Ik # (Argument Dependent Lookup, ADL) bR H 2 —. WREWE C++Ft
B, ADL A B354 TRt AME s, HEBEWRT, EREHRHSIERN,
I FLAR i 1) Bz LB TSI A E E

ADL 554 & AT R M . MAR— RO AR R EE TR, GRPEER
e “asRMBALENEY" NATERTRAE, 20T, HENTERNE:

namespace org_semantics {
class X { ... }:
void f( const X & );
void g( X * );
X operator +( const X &, const X & )
class String { ... };:
std::ostream operator <<( std::ostream &, const String & );
!
Ffaes
int g( org_semantics::X * };
void aFunc() {
org_semantics::X a;
f( a ); // WHorg_semantics::f
gl &a ); // @ EHAAEXHE

a=a+ a; // WHorg_semantics::operator +
lﬂ! }
WSE (AR AL RIE M org_semantics: : £ /), H A EHWIKES DL 7T WA,
HHM £ AR EELZATERMLEMURE. R, HT%ESa MR E LT
org_semantics % T+, Kk, Y 1R 38 th 2 B4 4 7 A7 18] P R 7 A R B

AR, 18 ADL IXRE ST 2% 000 0t Ay i R B Sk A . X R 8 g (F%Z M org_
semant ics: : X HITEE) BRI R —AMEF. X7 b, FRIF RAK LMW &




R LhHRHER 69

RVERF g, BHTFESKEUR org_semantics: :X*, EHLZEFTEDE g B
TREREZ — ANSRXMRAMEFSE ., T8 -4, X XRERRGET
#H, BAEFAERETTRERFEIBA org_semantics: :gMik: : g MM TR
FHREMEY, BFARAHBRNMERME Y, BafEP--MRENEFHHE.

R, PMER g WAHSRTHMEERESLEEBT, g EF LB HFAER
org_semantics::g, HAENFREHEFYE—MEASTER (2R “E8E5E5H T
HWE[HFFK 2117 . ADL EXTREQ@THBEHEG— B, 0EKMEXTREE0H
ERHN—TREE.

W[ AEBADLA M ERRMETRI N RER T R IEREH, PlinfEaFunc#foperator+
iR, X8, PREER araZM T operatortia,a), ADLESF org_semantics
BETFNNEAEER operator+ (B0 “BAEFIBERIEKT 2607,

SRRl HERTFRITEHMER T ADL HIUE M. £EN T H<iostreams )
W AEH
crg_semantlcs::String name{ "Qwan” J;

gtd::cout << "Hello, * << name;

ARXFFH, Soperator «<MBE—NER (MBEFAME—), BOEERY
FRE XM td: basic_ostreamM— MR A R, ME  AMWEE Forg_semant ies
BFER D ERN operator<< MM AR MEH . XEMAHFIB Wl HEEK
EEERREATAKE, ADL Qi B 7 -1,
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REREHENR

A A EEER SRR R ECE R T R R AR, SRR, X
AR, MREARMARTE. KENTHE, CUSAREHERESR T Mk
(SR

class X {
public:
X operator %( const X & ) const; // —JHUARMRERF
X memFuncl( const X & );
void memFunc2();

i .
b
nf LR o 8 80 pR B0 FH o ok U RS U R AE R R 8
X a, b, ¢

a=">bt% c; // RHPEELERINKLERENT
a b.operator %( ¢ ); // WMOERECEHEE
a = b.memFuncl( c ); // H—PHHREAH

IRATAE ] ok B R VARY, N R E A AR (B R R E KR
241"), WK, X b.operators (c)FHKALH Y nemFuncl KHRE. i,
Xof T8 45 1 0 b U A Ak 2L D) 5 e A [

X operator %( const X &, int ); // AEMREET
7 S
void X::memFunc2 ()} {
*this % 12; // WAIFERARIER ¢
operator %( *this, 12 ); // #i#! LA Siapn S s T o
}

AT PEBRETT AR, SiERAANSH B AR, W% E R AN
(BN “F ARG ER[KK 2517, KME /Mt operators M REA, 2UCAIE
ORI A~ o JXANE BRI SEB, 10 4 A8 CE P AN R b 7y B 4R AR PR 8. 38 AN
operator i b 28 U8 FH R0 br AE ) pR SO HR 00, KT 1y DG A A0 A 1l 172 o 203X FR R AT 31—




A2 AHARER 7]

TR, BRI LB B Dol Gof, MK REARREE -1
Bl E 2 this! )

S b, W EEERATHPERINGAT T —MEEEAR ADL, Bl 25 52 Ko e
MAEEENE RN, PREERAPLSENE (ABRAF -NESY, NRFLAS
O MEREA R BBEEETER. ADLUBEMIET BIHEREFTEREA
B AL R B T R BRIE R . RRRHIRES. RERE WM A XM
AN (2R ERSEFHFAME[FHK 211, MADL AR ERMFFRETRT
B TR AL R MR F B SE B B .
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ENER

ARNEHFELT, A—TPHBBEFTH T, CRESHRTRIITREHRGSE
W, RATREIELREODCHENRBEYE. AXLERET, FREARNBENRRSE

BEBHERMNECRITHIE REMEEMT:

class Shape |
public:
virtual ~Shape{l];
virtual vold draw(} const = 0;

Fi...
}:

P
Shape *s = getSomeShape{); // ¥ -4 shape. HHME L

g-sdrawl}; // Fi!

B AREATE N MR R HRE, BIhmE NS “R—A" shape, Eikwl
LR Hl (draw) 85 . XRER, RERY, CERMNEZENHER.

T, AR R R R B LRAEE TR RN S IR A B 5
W #m, BIATWREGFE -SBRETURIN,

class Rollable {

public:
virtual ~Rellable();
virtual veid rell{) = §:

}i
B rollable iXHERREHFF N “HEN3 (interface class)”, RATREE T#O, W
[ Java 1B —#., BEXE, SIRHNERAERSRERR, RESBHERK. —
Mgt R A (B4 SBHREIEN T 1 rollable M EEBMAT 4. EXAH
Triv, BAVETRAR, £ “R—1" Rollable KIXR AT LAEE) (roll). MK, —
YRR AT LIRS, R — AT
public Shape, public Rollable { // [EEATLLE

class Circle
o S



BH2T gAaEH B

vold draw{) const;
void rolll};
F 2
b
class Square : public Shape { // IWLAENARE
P A
vold drawl} const;
Hioo,
i

AR, - B4R Shape RUHF 0 A §E AT L 5
tlass Wheel : public Rellable { ... }:

FEAMRA T, ABNZUEENTAX S 2883 (roll) 120, BI1E
RAER M RAEE B Rollable, BERNERBLHH B2, REELEGERRE
— ] AHRAT draw B1{ER) Shape 3T % —#E.

vecter<Rollable *> rellingStock:
I S
for{ vector<Rollable *>::iterator i{ rollingstuck.begint(} J:
i !'= rollingStock.end(); ++1 }

{*1)-»roll{):

AFHE, BRNBREUAITME- T NEETRAINERINER. FXHER
T BANEEKBAT - RAB M. AC++ 1, ABHEE BTN “PHEE” %
BUHAT dynamic_cast B#HiELY (2R “HASEUBEHLFT ),

Shape *s = getSomeShape(};
Rollable *rolier = dynamic_cast<Rollable *>i(s);

EMdynamic_cast AEEHHD “HMmMER (cross-cast)”, B A ik g — 4
REREWDRITRRER, MARMERE Vg%, 0l 6 Fix.

24 Shape # Rallable 4 ?

Shape ’ Rollable

Square | Cfrcie _y

M6 ®AEN, “REemBREHG? ~



14 A2 AEE

MR s LIRIETEIR — 1 square, T4 dynamic_cast B4 AN (R4 Fih
€y, Mif %138 s B8 Shape AR Rollable. MIEsIEMERZ - CircleBMRollable
JREF R B A shape, BMARILE ST, MBI LURNIZ K.

Shape *s : goetSomeShape();

if{ Rollable *roller - dynamic_cast<Rollable *s{s}) )

roller-»>rollf{};
e A i bR B KEE, e may. s 2sEiidm “Br
a5 " DI, BRAERAEIHAL AR A A WA, BifE et — g R i s
M.
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R RHE Y

HCr+ 1, —AWRTLAE ST RN, B, HBEHEARX T A E M,
I A2 K B — P B R R
¢lags Shape [ ... }:

class Subject { ... }:
class ObservedBlob : public Shape, public Subject { ... };

XN KRB RE T, observedBlch FIM JE4: 1 Shape M subject. HHMTRAE
Y, R M ObservedBlob B{E— P EEMTHE L,

ObservedBlob *oh = new ObservedBlob;
Shape *s = ob; // HIESEE
subject *subj = ob: // KR

FEAXENHE S, RkE R ObservedBlob FI3EEH A LIS #5 ) B AT — M EL
t H B AT HO

if[ ob == 5 ) ...

if{ subj == ob ) ...

EEAH 7, BN EUREANE RS D true, BME ob. s M sub] MESHH
HEH AL, % BIX LR 4 BT TE M ObservedBlob MR MMM TN ER R, W7
B .

e ob
dena$ Shape . //,x’/gf Shape $d@ﬂa

Subject Subject
subj
ObservedBlob ObservedBlob

WhE fiik52

B7 ZERRBETHRATENNSARD. FEEW- BHR, B8RS it
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98

76 #K28 ALY

TEAI R 10, s R subj 5 1) 5 A0S N ) shape Fl Subject X%, ENEHMob
G [ i St R AR b bk, 4R 2H, Shape FHENRTILEEM Observed-
Blob b % A M fbat, Eit ob s 16540 [H # bk .

A R4 R, ob. s Ml subj #3E M A4 ObservedBlob X%, [Kts e L
Hiff ob 55 s Ml subj MILLEEE RN true (ARERE s &5 subj #ATHER, BEIAENZEAR
HaEXFR). HiFRETHSLLENIEHEZ AR T ORE &KX R LB
i, ik

ob == subj
R (A4 ™) BiFER
ob ? (ob+delta == subj) : (subj == 0)

deltaf Subject T X % 7 ObservedBlobXt & H F)mtE & . #a)iGH, WHE obFlsubj
A IR IS, SN AEHER, &0 ob #MB AHRM K subject HETHMER, R
A subj 4T ELER .

MULERE S, BATTUBE AN EREERLL: —RNE, SBIVLHEBRNSR
M faE g i, BB RERER. $65F void MR RE LAE IR

~HIE S E B void * Mifi L8 subj P ELE KB ERFE R, HikEmiEL
fli:, SRk IR hE b8 (raw address comparison) T, X A T g A
KA S RE kiR, FHREBK.
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ENEHRYES Prototype iz

WRERAEG R FRARE, FUHP 8. AERE, FIEOKERNR
RFEARSER D" (—RR -ENE . XERARMYEY, KELHE, H
ERESFHBEEMNEMY AL EFZZRE. TR, SEFEMIE, RiE:

TR REXELELENE, ARE L, PRELACLEIHNEHFNYE, A E--
BrEXMEE, pRGALHENHE, KRN, LRELELEBENYE,
&ﬂ.ﬁ\"—%&ﬁﬁﬁﬂ

EHERGEY? B85 GIREAHR, GrgEEARE-FRARERS—HEX
Ms). A “BF” BERNMEELNRE., 48, ERFATKZkin AKX,
B, EHEETERARIRME R MRFEZ—-RARERNT 7. TLEEFRE
MEEEEH A, GREER? FEELER BT BRREOHMEERIL—BEE.
g U, BHMEREITRUERF2HNE, AT HRELE BB, AWRET
W EMFREE. RPCEBAET, KHAENEREBEARBAET.

ZA AU AKREFEMIRA DR, “REBNERLLEEEEHEA.”

WHRZA A EAR T FHE LERARNEL, 4T ZEREEE T L0 EWS
PRAMIFRET L. A, ZENTARGEEETIRLIE - HEWETE. 4
AT RERBER S 2 R FEEN e, B TR EXH AR S, nRE
A% A KPS REE, GBSRAFE -GBS LETHAMN “FH 5", AR
“HAE” K EYREERTTREMW.

HMAERNRRTEMH “ <" fOR (RETER WEALEANRY
RRAERE “Sa”, AAASTEILHTRMRGERE, WAH BTSSR NS
i 5 A

ECe+ B, RET MR RWBED MR ARY, WESE L, B Bk
AT MK, FAEEAABEWERE, RSN RN — ORI SNERS R BED
AR R EOYILRAM PR ORI, (R, BN REM ISR, NBELhEE



78 A#H29 EHkAsSPrototypelk X

WMRRET . R, ERBARREREN Prototype B — 13561
MR, RAILH F@HHANBMER. AZFFH, REREAFNE- 1 Meal
MuLLT .

class Meal [

public:
virtual ~Meal():
virtual void eact) = 0;
virtual Meal *clone(} constc = 0
A

}:

Meal AT clone ARBRME T w BN . clone BB TR FE—HE]IHEH
Factory Method £, (£ . “Factory Method X[z 30]7), EHIE — TG A4,
] i AT AR R LA R RER AR, RAET veal MEAE (hill
B b 2 B BFIER A LR Meal ) WAZ0 N AR clone BIESREE—N T

class Spaghetti : public Meal {

pubklic:
Spaghettit const Spaghetti & }); /7 BEHERE
vold eati{); )

Spaghettl *clone() const
{ return new Spaghetti{ *this ); ¥ ¢/ AHEGIELE

i

1

CEART 84 ( E TAR AE 2 clone PR AT IR (M1 28 BY A sl F IR K R R R B IR [R5 RY,
EEE “HEAREN[L£K31]7.)

A TIXATERIAES, B0l Ll AT 2R Meal BIEEIE, HHETEEEES
M Meal PIERRBIADERD . FE UTARETREAREREE, HNABLALSIE
BT ORBRIEEL) Y Meal PR BHIE .

const Mea: *m - thatGuysMeal(); // ANEMIEFEEIA KA

Meal *myMeal = m-sclone(); // REE -HHf g

S F, BRARINSARETRA T ARG . MEE L, 145 Prototype
B, W —PERETEADTREH A SH O Z R ST S . FEHE &R
LA iR, HFHWRUREEMER Meal R KEEINGE, THFEFRIT.

ﬂﬁ%?ﬂﬁ?ﬁ#&ﬁ*“ﬁﬂ%”m—ﬁﬁﬁ,tﬁﬁ%ﬁ%%ﬂﬂ#%%ﬁ%
Mg, WE: FLBEBRmER S S
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Factory Method 3\

—AEEREEERET AN LR KR BT KRS B
f, BT RSN — AN 1 A E AL Employee MR MR EGIH, WA TE R EER
() Employee 4 R—ANE KK HRInfo ALY, W 8 frar.

Employee HRInfo
A
H l | |
Salary Hourly Temp StdInfo TempInfo
3 S

B8 “OUFAT” ARG, A% H A B ORI A T R A B

XH, RAHEFEA LT FATH Enployee Ml HRInfo 2K 4. Salary Al Hourly %
(i 5L B 4 sedInfo MR, ifi Temp JiE BT =4 TempInfo X,
B R R “CAEA ﬁ;)”lﬁ‘]ﬁi"' NMEYEBEOR. AERE, BT
S A T R AR TIE AT R R A WA 0. i, A TR ™ B HRInfo
B S5 i K A AR U i 1] %fal}f\j Employee 1) B 1) (] &
A, B SRR A R AER] “ R R GES” Rl switch BT

class Employee (
public: !

(1) HRInfo ' Human Resources Information (M4, SN JBHEEE. — Ak




80 Z4%30 FactoryMethod## %,

Ao F LT FEF R 77, REM dynamic_cast Kiflia X T Employee M & —%
5 () AA N fo) L

XPFgenTnfo LR EEBLET, ENM5FfiMEnployee MIHRInfo R4 T ¥
R AAERMES, HFARENELFBBNEG M Employee KR B H MMM HRInfo K
MW, f£— Employee. HRInfo Bl —# Z MMM &K 4E T &), #HHEREEPL
B30 TEAN R T 5 2 T e A B [ 12X P9 A 406 2 J2 O 8 0 o 2 o 28 2 sl A PP R PR 2 A 1 4
ST, XA THELFSRAGRBECHBRT. B—AREE, XA
AETC i iR Employee SEZ VIR A, il B KM genInfo AOFCHD$RAE x4 15
1 100 Ak 7

WA LT, IS R L% RN Employee 88 £ N I HRIn fo KA
RIS R 1% 8 T AL )i, WERIER 1 Temp employee & EMAHRInFoME?
HAr49R, & Temp employee HC.:




#430 Factory Methodi#g X, 81

clasa Temp : pubklic Employee {
public:
fi
TempInfo *genInfo(} const
{ recurn new TempInfo{ *this }; }

il
i
Hi8., By —A R, BRATTAENERTZALE 1 Temp employee MARS
M%) employee, XMAEREFMEE, RERE A (20 @R LiT:
class Employee |
public:

fio..
virtual HRInfo *geninfoi} canst = 0; // Factory Method

i
bi
ZH:— Factory Method A F)SEE), SR L, HATD RN employee #jl] - R34 il
FIRALE, MR “AEER AR employee, 0 HOAERGE 4K HRInfo X 27
Fmployee *e& = getAnbmployee(};

I .
HRTnfe *info = e-»genInfol}: // ﬁﬂ#Facto}y Method

Factory Method BIAJAL T, EFEEM— @B W, 1 Frofigan <@
w e R RAEEW U EGRAREER, HH2 4B NN Tt BNE
% TP ARRERBI RS (FER Employee W8 F7 B A K MER KRS
(Bl E P HRInfo X8 HEE

{11 Factory Method B0 5 & 08 — MRt T B 1A b R AR 1) 28 5 o) A
CACETYT SR, IRNTEERERS PRI LAV TR s R A RIS IR
o Factory Method #1597 - RPLE T HIEM A i) A 1 7.
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HEEEXY

—ROK B, —ANES K R S 88 TS ) ok B0 R AT A () B 0 [ KR

class Shape {
public:
Ll w s
virtual double grea() const = 0;
s
¥
class Circle : public Shape {
public:

i ff.,: SELE
};:

i, XA T “PrARiR FI2EEY (covariant return type)” B G i A AT AL . th
A, WEBR—AEERY, HFH-PMELERBOEM B, WA DEGMIRERKE
afLLR[F D *, Hh D AFRET B (B D &£ —4 (sa) B). MPERLLERBOER B &,
BA—ADEGHIIRAE LR BT LA D &, ERBUT—4 shape JZIREHF clone #
£ (B “ & 4% 3 ¥4 Prototype # X, [%iK29]"):

class Shape {
public:
Filun i
virtual Shape *clone() const = 0; // Prototype (JR#)
/...
}i
class Circle : public Shape {
public:
Circle *clone() const;
'y

}:

o5 FRDUR A 2 R B A AR [B]— A Circle * i AR/ Shape *. XEEVEM, EH
Circle f&t—7 Shape. &, WHR—/ Circle¥ 4 Shape HTHEMN, M Circle::clone
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BE circle * MM HEE# Kl shape * (B “484H b4k 698 L[R5 28]7):

Shape *sl = getACircleOrOtherShape();
Shape *s2 = sl->clonel();

T R A 2R AN o R R R AT, A AR R 9] 6 A Ak
Rk T

Circle *cl = getACirclel();

Circle *c2 = cl->clonel();

W R A AT AR [P, circle: :clone¥§ A AR VL AL Shape : : cloneff)i&[H]1K
B, R[4 Shape *. ATTE#ER R M4 RERN circle *.
Circle“fcl =3 geFACiFC?e[]:

P S o - T A R R Ll S R L o i g g R
e SEa O L R
s b

rele *s{(e]- £ : : =" el :

iin oot ol el R

i T

HE B4 —AM T . %W F Shape f¥) Factory Method & 51, ‘&R —A 51, i
HRAKM AR N BR%HE 2 (0 “Factory Method #£A,[ %K 30]7):

class ShapeEditor { ... };
class Shape {
public:
iH...
virtual const ShapeEditor &
getEditor() const = 0; // Factory Method
Ffse
i
LT
class Circle;
class CircleEditor : public ShapeEditor { ...
class Circle : public Shape {
public:
const CircleEditor &getEditor() const;

F o wee
bi 108

EX M7, i CcircleEditor b AifECircle: :get EAitorfl /i 2 i # o7 #h i
S CRIABENAUI A B]) . BROASmiF 48 W20 H0E CircleRditor X B MIAMR, A fEAT
id RN, M — circleEditor 51 (EdR%) ## k4 ShapeEditor
I H (EdRE D). B2 “dB4tdi ey & L[ 4K 28] 7.
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BRREAYPIARE T, BRTUABYRENHSEE LE. MARNEELE
Shape, ik — B Shaperditor; MPFEMBEHAANBRER, b
Cirele, EAIKTUNEERS CircleEditor, PHIREINLHIEBATN R 0 Fhibi%
WAL TEAMEAET HENELERER “EF RRXYER, AXMERRE -
THER AN EZE R

Shape *s5 = getACircleQrOtherghape();

const ShapeBEditor &sed = s->getEditori();

Circle *c = gabACircle():
const CircleBditor &ced = c->getEditor();
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LS

il 1% (438 public. protected Mprivate) af LU T R IEFPAT MR L R
AR, WAL ERER.

e AR LB — bR AN B R R R 33X R 3 oK I SRR A O
private RIB A2 #4tsE SCif i 200

class NoCopy {
public:
NoCopy ( int );
Heas
private:
NoCopy ( const NoCopy & ); // SR
NoCopy &operator =( const NoCopy & ); // A1 150 R e £ 7T

¥ 5

4 0 i R0 ST WA B 5 75 W b private R AT A0y, 785 % 0 9 =
e T W A IR o I S Bk private, FRATIREHAG R AR M9 T 1L OF
A 3 P A R AR A ] OV R O R Beat) 2 3 3 vR I i ik

void aFunc( NoCopy ):

void anotherFunc( const NoCopy & );
NoCopy af( 12 );

anotherFunc( a ); // ®EE! fkslRkig
anotherFunc( 12 }; // #FAE 111
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HERRER

HSERET TR AR BRI R S, SRR RYRNRRETH AN
W1, WA 2 AAERE (EEMANRRSER MAEREH RATEID M
M AMERHELHMRE, REBESHEREARBURLMBELNEMNR. HlI.

class ABC |
public:
virtual ~ABC(};:
virtual vold anOperationt) = 0; // HiER%
L .
b

SRR, AR AR ANTLLE Y SR R BN O A k&, ERA ERMT AL
FHHE, FIXHET, TUENBRETATELTHESEOREUMBERPES.
EEwAH RN L B - MERE, FNRESELEAFE-TA2%. A
BMSAMERE. mE, WREROASHK S — NGRS, RERRLAY—
MU EmE S, Rk, R TEIAR, BF L8R XH AR

wlass ABC |
public:
virtual ~ABC():
protected:
ABC{);
ABCY{ const ABC & };
fio..
i
class D : public ABC |
Fdo..
i

XEAPLE R A R RN, A T AR E RN EAT. RN
PRI f 340 7 ) ABC X 8

vold funcl{ aBC §;
volid func2{ ABC & J;



FH3I3 HiswiAx &7

)R — AN Rk B BB 77 T B R 2 B R M s D A . B
R, TR B RO S A R

class ABC
public:
virtual ~ABC() = 0;
/...
}i
I ses
ABC::~ABC() { ... }

VR, EIXAMET R, bl R R O — A SE IR AT, RO IRAE R BT
o 0K 2 B s U P LR AT BRI PR, A /NURAE AT o B B — AN BE AT
AEE ISR VPSP E 3 £ Y DN

AN RBATATAT e o BT AT B 75 W R o BT, SRR RO e X
BB T, RH 2R R R, TR RSB K

class ABC {
protected:
~ABC();
public:
I,
b - 114

52 R4 BT A R RS2 47 ) 3 R MORE RO ROCR AR A TR), AN i R A 10
CESIREE G E T AT B DU SilF AU E

void someFunc() |

ABC a; // MBS
ABC *p = new ABC; // WM AL
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mESEHERERE

FIE, $50] 2ok KA AR %M AR EE (heap) HRAMFER. MHX
SN T R AT R ORI R B 2B, R AR % (body object) 7]
B ORIRT % Chandle object) BUR FXFIM%. AAAMGHRENKNREANS, K
BB e B A Gl exit 5% abort %/ HIFEE 3 MIRFFE EMBRRAL), BLAT
BATX MANA IR (abort MBI, M4 ACRIRT B2 518 B X HAT.

FRUI RANZ BRI L2 — R HEA T BE XA GE:

class NoHeap {
public:
$F 55 5
protected:
volid *operator new( size_t ) { return 0; }

void operator delete( wvoid * ) {}

B

{EA fEHE L5y B NoHeap A R i tE 221, #EK 2 FBSFNHIR (B R “HE
FTROAATE[ZKI6]7):

NoHeap *nh = new 'uoueap /" iR Nusupuoperator nam!!ﬂ"ﬁ
!’f P g ";"T' 5 "r r_"\ er -g}% s ._:1,-""‘,' '_ "? r" _d\- .Il';l

delere Bhi Fk ﬂﬁi nomﬁp opamtar delvmiim &2 :'t'*'f;k?éf fi;u”!??ér -

ZJTLLE H operator new Ml operator delete fIE X (FIFERR), &E b1
£ EEATT AT R 2 i v BRI R R BRESCH B . R T RIFEIO SRR, JRATTH 3L A 9
protected, [KAEANT ] fiE22 8 IR A 2 i b R BORIHT b o e Ba Xt . 401 R NoHeap A
ITHRAERER, AKX P4 o B th o] LS BR b private.

[A] i, 3k BV B LA F 43 BC NoHeap MR B4 (B0 “Hnf[5£%37]7).

O % L@@ iED, size_t BYHEE VG Y NoHeap HEMII D (CUEWFHRED. i void* 2 M0 ¥ 4%
MHNEEN B delete MBI ME” Mih. —FFiT
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ZEXFME M F, HE¥ array newflarray delete AW yprivate HA T HIWT, %
WA EERER TR (B “FLEIH[FK32]7.

class NoHeap
public:
Elsws
protected:
void *operator new( size_t ) { return 0; }
void operator delete( void * ) {}
private:
void *operator new[]( size_t );
void operator delete[]( void * );
bi

VAR, ERER AR, AT AT e S E T AP A e A, W, U R AT e A
i A private Bin[@

class OnHeap
~OnHeap () ;
public:
void destroy()
{ delete this; }
Vg
HH

G004 T BT AR R, AR A A ] B s A onHeap MR M)A, RS
BB B o SO A -

OF R AL A0OHRY LA E (Fidestroy), FREIRIH QG EMR., —itFT




Fi 35
placement new

E%ﬁmm%ﬁﬁﬁﬁﬁﬁmfﬁﬁrWUﬁﬂWWMWmmﬂmw(ﬁﬁmw)*
ML H R E LR

void Yoperator new! size_t, void *p } rhrow{}

{ return p; }

placement new 7 operator new M — MMM EEFA, LR FLRL TS E S,
HRMEALES T E B operator newA, #E 43 P B 3 placement new,
i “#IEBIM” operator newfll operator delete WIT[LAM B MM, R &ATH R
EE%#MWEgMmenmwmiﬂ@%Tﬁﬁ“k¢”W$§:EEEWH%

M EB . placement new RIFRINFE—MEFEORTE “HE” H2, T EH—
A0 PR B R

clags Sport { ... }; /¢ Hal—-f B

const int comLoc = O0x00400000; // —PHUMZTY
L S

void *comAddr = reinterpret_castevoid *={comLoo) ;

SPorr *coml = new (comaddr) SPore; // #t comLoc (I BRI E

X7 new BIERF R 2 4 operator newfRMIREE, new tRIERF A AT LIS ES,
LHAT A R R—EM. TRB %% operator new %, WIS HERLR P TR
BANGEM N RAT RETEMEE, HREBY operator new KRR EZI AL,
MAEA new BAERFLH. REMEIHLENT delete BN cperator delete,

(DR
void *operator new{ size t, wvoid *n } throw(}

(= R L

SPort *coml = new {(comAddr} SPort;
size L BME ((H D spore BRI LA CRIFH A RAD. woid * A RS o W comadar
HYH. —BER
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placement new # #i ¥ operator new M —AMREA, EH ALERRAEFAFH XX
G A (ATfiE) R B2 RFE R e . EPYIRA placement new JHF#A M

], Eﬁlol’i‘?:'ﬂﬁlﬁﬁ delete #fE, L{Iﬁ ﬁiﬁﬁg
.:-__.‘ A g ; s '-T .--_e_ -‘s Lg{ I‘Eﬂ;“w | i W }&‘h ﬁ:?t 'ﬂ"?}r A’

%&ﬁﬁﬁﬂ{fﬂrﬁﬁl_ {AE LAl T — AR, g/\ﬂﬁwﬁﬁﬁiﬁaﬁﬁ
ﬁﬁKHT’Eﬁﬁﬁn Htk, Ri% At delete HAERF, 2 LUERRMA %N B EIHTHIR AL

coml->~SPort (); // WHHKRRINEdelete BIET

T, P BT R R BCR B AL 5 T, RS FBOM A — X ST T
& VTR B AR AT HEAT R R . B, A e B A R e vk, RS AR
e 1 Gt B RN 4 4 B T

th 1] LA placement array new {5 i f) 72 [ 4 B 6 £ %) B 44 -

const int numComs = 4;

Flein
SPort *comPorts = new (comAddr) SPort[numComs]; // G/#¥A

MR, XA G # R R U B

int i = numComs;
while{ 1 )
comPorts[--1i].~SPort () ;

RGBT R B A A A T YA AR, B A oL AUEL R —
RN R B R BT BRI A . R AR e KA, AT R AN P X
append CB b B :

string *sbuf = stﬂm{aWsm: /1 mnmmm

int size = 0; o e -
void append( ntr-tm uf [ oS ;ut q.pin. const tﬁfiny &val l

{ buflsize+s] = vals )} // iﬁ'ﬂ“%ﬁ*?l
RN o EWAER, A CEBLERE, B2 B HER SRR
Fo :‘ﬂ:*&ﬁlﬂ%, MRBAR CHE LB NORER L, BIE 2083 — 1 5iF N
R o
placement new il # ] T PR IL R P X ] . R A K, G b FH 16k X 10
SrBC,  nl LA i B OA R i eR BT R ALl S BR O A  R Bh E WER AR

const size_t n = sizeof(string) * BUFSIZE;
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92 #4435 placement new

gtring *sbuf = static_cast<string *»{::operator newi n }};

int size = 0;
A CRUEBALEN, ARARBE HATEEAETHEL (BL “REH
A AR E [ 43K 12]7). W LIAEF placement new 133 5 &I #3585 SRkt £

void append{ string buf[], int &size, const string &val )

{ new (&buf(size++]) string{ val ]; } // placement new

HH, {#H placement new th 55 Eff — 4L E B 1T F.

void cleanupBuf( string bufll, int size )} {
whilel size )

buf(--sizel].-string(); // HBEFHEKILE
r:operator delete{ buf ): ¢/ BHEEREEK
}

BT ARE RIS, EHFAEEEEE IR X —ERER (LOERAMNY
A TTENAT KRR ERR B,
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RETAHRFER

MRAHEWIHEN operator newRloperalor deleteXENRLAIMLE HL, b
Wit 215 . SRR R0 LA & 5 E 50 operator new Moperator delete, LA
RERFHREX.

HE, BINEFY new BIENH delete BEMFMM 2, RACTINIT HEETH,
HE LTI B operator newfloperator delete (2 I “placement new
(%3351, BZHBHHOEETAENEER operator newHloperator delete
I SARE R

class Handle [
public:
P S
vold *operator new!{ size_t }:
vold operator deletel( wvoid * );
PSRN
i
P AP
Handle *h - new Handle; /; f¥H Handle::operator new
[
delete h; // ¥HHandle::operator delete

P newRIA L — 4 BB Y Bandle IR R, 4R IF8 Y 27 Handl e B4R
WNER -1 operator new, WRRILI, EHESFEHERERBDY operator new,
operator delete HMERRLL. HEH, FAERH, MBE LT~ operator new
BRI E X — M operator delete K.ZFHK.

M operator newflloperator delete REAMARY® (BN “The LHF (%
M 631", REFIERY. BN UREREEN A REET chis 551, BFREAMR

LEAEUHER. M operator new Hl cperator delste ZBUAMRAME, RENMZ R FRYSEEZN, W5
FUHEN FEAENBLEE, ERXERRET, SN ETHRNRE, BIERRL chis 8T, —F 873

[r—
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WA A FRBAOB B ROERR, BWENRAE chis 4. REABRHERRRE—
B ETa ARIR A R AR

class MyHandle : public Handle {

i,
b
L AR
MyHandle *mh = new MyHandle; // fiHHandle::operator new
L A

delete mh; // flillHandle: :operator delete

ek, B MyHandle BB A TE B LUK operator newfloperator delete, Hi4
SRR G TR AR B e RN EAT, Wi AN AE A AR Handle SEACKR B ARR .

B AR R E LT A operator new floperator delete, BRTRAELNHIREL
i £ iR
class Handle
pubhlic:

F I .
virtual ~Handle(]:
vold *operator new{ slze_t J;
void operator deletel void * };
Flo..

b

clags MyHandle : public Handle |
Hoa.
void *operator new( size_ t J;

vold operator delete{ void *, gize_t }; 7/ WHESF 1TE&H>

N
b
F A
Handle *h = new MyHandle: // fERMyHandle::operator new
A

delete h; // {H{MyHandle::operator delete

A -
void operator delete{ void *, size_t );

T 3 RN size t MEWHREBADPHRL NS PBRMENEH A, LEWHAE., —FFE
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HAE U — o ERE B M (GF HRATRERA i) M Handle: :operator de-
lete A4 MyHandle: :operator delete, BXHFBEFFIHEHE TR, FEAEHN
i, BAMEH T M ER 28 operator delete AR Wil K E S8k A1) opera-
tor delete. ANEHN FHBEELKBAR cperator delete TMMERMT, XA
B BB BARK R operator delete M. H_AZ¥HTRELHEMERR
A, BMERELTHAT XHATFERMTEREH.

—A AR LU new Ml delete BERF I ERREFAH (A MAEX) W
fr, HSEHdent. {#H new BTN - BERE YN operator new IR EHBHEE, H
7R EOR [0l — M8 RN TE RS, BEHL biE. 2R operator new Moperator
delete MFEME BN, HR operator new Ml operator delete AJRMEE
AR S . 3 T RER AT PR BN AR LR A (LR . e AT ek B — MBI
HeE, Wolgesk - & a i, iR — TSR AR, TRk EN RS
IR R ATAR . B TP AF AL S AN ARBIRERE, T2 R0e)
BHRAME DT . B, Handle WRILLA—EE (static block) F#THES. W0F:

struct rep f{
enum { max = 1000 1}:
static rep *free; J/ “MHii” FIE (freelise) AL
static int num_used; // HMWHREL (s10c) ¥E
union {
char storel[sizeocf(Handle)l]l;
rep *next:
[
Ti
static rep mem| rep::max |;: // FPETIfRlxie
void *Handle::operator new({ size t )} {
if{ rep::itree | { // WHfreelist i H4HE
rep *rmp = rep::free; // M freelist Bl
rep::iree = rvep::free-=next;
return tmp;
}
eise Lf| rvep::num_used < rep::max } /7 UWIRLIEHMN
return &mem| rep::num_used++ [ /¢ IRNLA BB LY
else /v W, EABREFFARLH I
throw std::bad_allocty; // BATWIIWTES!
1
void Handle::operator delete| wvoid *p J { // SN freelisr



9 36 HETROAAER

static_cast<rep *»({p}l-rnext - rep::free;
rep::free = static_cast<rep *»>(p};
¥

FETERA D “FRRR” MRATENGEENEREAER, RiZEMtERE
Brib3E, # BEAE Handle MR LR LL L Handle BHMFEA, F%. ATXBEFHER
I8 2 % B new M delete N FEHBERFEART.
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g b ]

e 2 3 Cort P 11 2 7 5 AR 19 77 R AR A M S SR £ DL G

T *aT = new T; // A

T *aryT = new T[12]; // ¥4
delete [] aryT; // ¥4
delete aT; // JF¥4

aT = new T[1]; // ¥4

sl

QRN b G s e ol
L " : _‘_-IQ"-H:E._:-. t*: et R el o iﬁﬁﬁ:’gﬁ% -4

(R KR M M PR A PR T, DRty L0 5 AL AU ) 2R AN R 2
M. R TRATE, new Tk AR operator new KyHAURLAFRFE. A
array new. 2, delete#ikth A2l operator delete KRB M, i
JL array delete®. GLENEHYI—, M4 MRS, A ARBIED,
B newl ], A RARS AL — NIRRT G IRAF A new BRAFRE, VUM AFIONTE AL

array newMlarray delete#flftoperator newflloperator deletef4lRA
(yxt a 4, e AT A B O AR ABL

void *operator new( size_t ) throw( bad_alloc ); // operator new

void *operator new[]( size_t ) throw( bad_alloc ); // array new

void operator delete( void * ) throw(); // cperator delete

void operator delete[]( void * ) throw(); // array delete

1 108 o B U S R LR ELA I, LT — M I R S
1. operator new Fl operator delete, & X T HOMWHFE AN (BR “ETE
R AEER[EK3I6]7):

class Handle { 127
public:

(Darray new Hlarray delete fE& %841 RIS ETL, th#l R operator new[ ] Hl operator delete[]. XM ARik

EHREAF. —FETE
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fr...
void *operator new{ size_t J;
vold operator delete{ wvolid * J;
Floa.

Yi

~ Handle ' X [ EBARWAFERRYE, HENHATER T dandle A HEE,
A-FRUHNE R, REAMNE2SR array newflarray delete:
Handle *handleSet = new Handle[MAX]): // HH::operator new(]

F A
delete [} handleSet; // HM::cperator delete]]

MBS Exi, RESPT ISR HKE (B operator newl aperator delete),
BEZAXEREFAPBENEL, KRN LE (ROTFENL, EEERELRT,
X — AR ANIFT AN, MR E BRI ROKAS EERE, Ba, w3 “X
WHERMEREAMRAN" BRBEA, orLE S8 F s

class Handle {

public:

L A
vold *operator new! size_t );
void operator delete{ vaid * j;
void *operator newl[]( size_t n |

{ return ::goperator new{ n }; }
vold operator deletel[} (| void *p )

{ ::operator delete{ p }: }
froe.

bi

WRH B Handle B, BATUSEARA MBS ERLRGHELR
W X (BR “B R B ARS L% 3417, |

DA ANRELNE IR ZEE T, B4 array new KA FR ARSI, BLT
AR AN, M operator newfE—/ new KIARF R (BatH) AN, Wik
BERETEL PN, B EREN VS RIEBY operator new. XANBREEIED
fid[ﬁ]ﬁ'%iﬁ’ﬂ k’]‘:

aT = new T; // MM aperator new( sizeof!(T) };

WL R operator new, fFXFFEMT, SRMMIETAE SR THE.

aT - staric_cast«T *s{operator new{ sizecf(T) J};
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U HERH array new:

aryT = static_cesat<T *={operatcr new[]{ G*slzeaf{T} }};:

i, [Ed new REAARAMITH array newht, SHiFREH BB — LA H
17 %

aryT = new T(5]; // HKAFRERHS*sizeof(T) + delta ¥

Bidi K ARS8 — B TIET BN S (runtime memory manager) 2% %+
UM -BER, XEES (AESEHAEM. SO TERAAS W LEE
AFEREAT L. A, FHERFTRAET, HESROAE-NEAIEHIFR
BENAFER, FEM T ARRREESRT S, FAERBANETR K LR e
it .

HRAGHE LRXANEE GRS R ERNBN A TELE, ZRMERT,
BHOT R EELY, nRTEATSEERSG, ERSHAMMERB S B R
array new LA REFRAPITHIFR T, BOUSZ 402, 1#H¥ LEM operator new
(% M. “placement new [%&35]7).
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RERLLE

REFBEENEFEFER RVRFER)L R EILAEPIE R DR HA I —38 A
HOE PR — SR pEl, REREA e EETFEsR. TAREYL
I, CEREREREYZEU. NRELENAG FEHERE Z2HAR B
dHE—RES R, ERE —ARETeMAFRBRERAGER, HFARRRTE
GRALRVEEH,. PERGIKELT —&%, AEW? ). Bl RBDCAENHE
B—H, BRULAET -ERFELZ2HARE, BRIMKBETIEAHRNBRARAERENE
1. Mo, MEBEAALER?

PE1. REERIYH

W, RERRLHFHRERETRERAKDR. Bit, Huie MR ER
Befh, BiE XEE CUHEES) MROULAMEERETRLRBRERE (BN
ELRETEEMESHT Y, AXEENELARRE).

BEFEFNEREREREREMLT, BAMERENE- MM ENBRERELS
B~ R YBA T R . DI, R AR, LU R R AN,
HEWER - P HEXH String BHITHE, REWVRSERERY.

monst char *a, *hb;

St.ring o, ;

P

a = by S/ AEMREEH, ~LSEY R

co= ody 4/ REIHHL WEESKE R

RCFRAN S, FEEEE AN,

template <typename T
vold alemplateContext () {

T e, f;
T *gr *h;
P



FHR FExars 10

e - £; // REWHEBT? W RET?
g = h; // REAYEA, AoRUREER
LV SR
]

AR A et TR P BT 7T ETRE R R SO R AT e A R A A
ERATRBER. BAKR, F50,

RE2: XRNHERREREN

FAEH BRI TRAEM b, MERBYT “H479 K2 b, BEBSE,
‘ % . operator delete X operator delete[ ] A4 B# ., WHMEIXA M
R, €U delete TN IEEHBEMRA. BITCEBRER, WRAGREANHERY
LI EME, BETHHE. F5, AHSHAE, BRTHRIARMEFH - e oy
iE )4

Xro ~X10) |
try |
delete ptrl_;
delete ptrz_:
}
catchi{ ... ¥ [}

}

EMBEEAALER, BRANGRE, HEBERHES, XN “HULLHAE” HE
ﬁ‘ﬂ‘ﬂlﬁjﬁmﬁ’%mf‘]ﬂptrlwﬂptﬂﬁfﬁﬁn{]ﬁ@%*ﬁﬁ@lﬁ(u&Operator deletelf]
fEAr . nf DURI R X% 3 0 B A0 1 1) AT 70 18 58 i i -

Xr: =Xy |

delete ptrl_;
delate prra_;

WREANZRESREARALETTAREOER, WIFFEEETEH © -Rmm SR D BN A%, (i
H0 % SRR AR ARG 0555 SRR TR,
NanE k., ZRENFOEBEAKARTELMCHRE. RYAFOREANBME, OfRIVEY SR T
ARE, BAXRRERLRBZARFSASREG TRIT, NEFRTASEERBELETE. ENHE.
— @&
@ socially, #2210, BPERCERX S, BiEC++ HBMER. L%, — @323
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NHE3: THRBESSMHRE

KRR — AR YT Cos BINY LA, EEMHAAERD “8EERERY
RSB RY” FEREBE. EELE, T8 (swap) FE—AKERLR
B, AESETHERE S, LERAHESTL MERH. KibAH HEHRFF A sort.
reverse. partition BLREMIFEEE, BEW R ITHERE, ANRE SR T

R X e E RN ERE RA AT M. B0 “LHBRE£K 3],



M 39
RERENEN

G S g A MRS RT I TR AE T SR R R, TR i
H“BAk” ZBANZEAM. 4B A7 N throw &IARX “FF M7 catch
I, T2 B, AF— NSRS AT (0 8RS0 2E MARAT HE KR EBBBR LSS ok Z AT, AT
FRE T A AW . —AORB (EIF R, WS R RN R
A BT, At WA AN LAl .

AT, AFRAZE—T “RA@Ameat RAaR %K 12]” P string BE%
o

String &String::operator =( const char *str ) {
if{ !str ) str = ""
char *tmp = strcpy( new char[ strlen(str)+l ], str );
delete [] s_;
s_ = tmp;
return *this;

}

XA RHOO LR b LR SRR RE T, nT GRS A i e 2 0 A R S D AT
oK S L E

String &String::operator =( const char *str ) {
 delete [] s_; : i3
1f( !str ) gtr = """
§_ = strcpy( new char[ strlen(str)+1 ], str );

return *this;
}

Wi, R array delete At E X FHIRIE, AWM SRR (B “FF R
(%K 38]"), (BRFHM array new HFEARBXAMAL. WRAEARHEHEMNX L
BRI AL Z BT delete BISCRIIZ X, WHEM 2 String M &4 THEREFARE.

Herb Sutter (£ () Exceptional C++ — 1 R4 45 71X R 1, 7EiX BN i 5k —




104 %3 39 FEasthik

T EAMAER TR SW R E I (HEASHERNZEEHRE), REFHAS
i ih S R WSS R, #F String: :operator = B —ANEHL PR RIX A,
. MAERES—HF, A “Command X 54 E 80 [ LK 19]7:

void Button::setAction( const Action *newAction ) {
Action *temp = newAction->clone(); // KW T HiH

delete action_; // BRESERE!

action_ = temp;
}

HF e ERE, BATHE clone BT S8 78 HLHMIT A — K E, FHHE
s e A e, BN, Wi clone #1ERIN T, B FKFITHMETHE ZLM delete
R ERAE, AW, M clone P KI— 7 H ¥4 F B Button: :setAction #
AR, HASWEMAERGH. C++ HERH T0 0 T3HX OB EITHE, M
SHREAHMERFEZLM.

fE EBld, &+ clone (RBEERH ZEMHBIE) 4T delete #E (WTLLETE 7
RN, # clone ML — 1M RE, B Button R4 TA—BHRA.

HLERME T 55 ERNTF 220G HEEROMEN cryidf)! —MHFAEER
a5 RS, FEXEHALDEREEGEN try M catch BAHR, NiGER
B 4 7 L B\ K
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EAHEZRN try ERBN catch TRIFMA, MEPBEX LRURRHEECH:
MR cloneMH— M RE, B4 Button HBHLSEERBERRES (BRATEE R AR KR
&) BRYIEXOBIEAFRDEE, L0, BERERE, HAMERERE.
Button X RMRENRE, MASSREFMAE,

REAGE, RELH by BRRE— M EE. FEEXMBTEREN: BLFE
BAE-MEEMREHEE, A0ORNEH R, ELBRD, XS FEYRNBH
TR B, AR AR R 2 8] R 4 4 4

DLATELE “sutcon HRA XRHBANRE (BRYMAKEKRE)" BrLLLE

action_ = temp;
Fol
action_ = 0;

—FHE
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RAIl

Cr+ AR TR AMBHFREN L RANEFZHFHEERAMHZENESR. RAILR
AT, EREA R N, RAILERTR “ BEEIREEN Y 4R 1L (resource acquisition is
initialization)” (i ARZFESEASCANM “HIe5L BN PR KA Cinitialization is resource
acquisition}”. —HRIE, WMRFITHFRE, BHXTHRBAE, FUEABER).

RAIL & TRRBEMBAR. EAH Cr MR ar R 2R BRI
i U, MBSV REIVERE (audit rail) . RAI PR AE A EBRRL,
WHRALRBFNECEERFORE, B8, HERENLENHANS 1 4
AR R Wt — %, AR C++ EREHMNEETERREETERE. BEe
FIRAILEAR, SIRXRR—IWR, HMER BRI — 0 B, 08 H 6 5 0 B o
i 95

class Resgurce { ... 1:

class ResourceHandle {

puhbliac:
explicit ResourceHandle! Rescurce *aResource )
: r_{aRegource} {} // FHEHFHE
~Resourcedandle ()
{ delete r_; } // BEHAN
Resource *get ()
{ return r_; 1V // hRI¥EH
private:
RegourceHandle{ const ResourceHandle & J;
ResourceHandle &operator ={ ceonst ResourceHandle & );
Regource *r_;

1

ResourceHandle M EMNBEE W7 E T, WBETHEBHY - MEENHBEHTE,
fENERENSY, BA - MBS, BARTCLETH IR Y 22808 MBS
Brol B, SEMEEREDREENTRN, WRAFEES LT EEEERNR
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g, Mo — AT AR E R, %8 ULUT AR RAIL 9 AU

W VFRA BRI A R R % AR, oh Brol S BEIRE 2 T LR EIR B i,
BTN (] (R, 24— e A R B0 0 A 4 AL B AR FRL 4 A\ — T £ B2 i IR ] XS
P T i 2 A 5 F R R A N At — A A I 1 R A ) SRR JRA RS 19
AEATHI R, R A TR T E LR T . AR RAIL AT LME R B S
o, JF H WG

void f() [
ResourceHandle rh( new Rescurce );

/e
if( iFeelLikeIt() ) // #!
returnmn;
i ms
g(); // PERHETF? B!
// rh TR BT delete H1F
}

{fH RAILRS, HA5 — R i ik R AT R R B3 8, #E 2 Y ResourceHandle
WA RIE B, R4 K, RA B delete i%ResourceHandle W%, I
ResourceHandle X4 HTE AKX ST REA LBERA GLIREH G EHK L,
Hssd Ay — i G, XEMIMH abort 5% exit MWK, AR Sah i 55 A
A B Al 3R i T BOA 2 BN

RAI SRS C+ 45 P B9S2 R ALz, LU TR A A AT W /1 e £ 14 K RUAR A

AR AR R AE R e R, T RUE I RAIL TR SR, SEBEER) 2. B
THEBAR EANFROEE (BREMK, 7rH, BRLHEENLLENERTE) 4,
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MEETLME M RALL KRR RE R, O GAM,. 558 (semaphore) LUK MERIER
&, WAERE S A RARARERA, PWEREE (ogin session). LEERLE
Y BRI

HETmEA.

class Trace |
public:
Trace{ const char *msg ) : msg_(msg)
{ std::cout << "Entering " << ma3g_ cc.std::Endl; }

~Trace{)
{ std::cout << "Leaving " << msg_ << std::endl; }

private:
gtd::string msg_:

};

fiTrace EAMHI TP, RHEMBRE -MESTHRHEE CHRETF - EREN).
Bt A RRR B IR T A e IR B AR Trace MR (HEBAZIM. B&
. RENHUAZRAEE) NTH BERFENL.

void f{) {
Trace tracer{ *f* }: // A “Eotering” WA
RescurceHandle rhi new Resource ); // HE¥HE
£,
if{ ireelLikelt() ) // /5!
return;
fo..

gl): // MHBEE? &&w!

/7 rh iR EMIT delete HiF!

/¢ tracer MR EITH “Leaving” HHU!
}

PP ARG T X THER R R RS HEEN — N EENER, REHERA |
7oAtk BT, %T rh BEHAEVIEN tracer, RRERLSHHT ch B+ tracer 2B
WHR ANEMRLRIERNSD. #m) 2, TeANRIIEET &5 0%, X
B PR ST BTG, HARSUMHRKTS SR, XM TREELRS
KA, BIERER T B return. ABHFE. AFEN switch BEHEM goto,
BRI GBI EREENRE, RERMEEEFEF trace X, B, TREH
RO, IS TRENERABRAREE, E ol W05 DU e B 7
RECE LRI TR i, ERE—DMHHEEZH, BWATH— RS

B, MERMBERERKHAZE, LWHARH—NEAFIHHE (closing audit message).
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KR TR ARZEME T MM RGN AT 6 X SR R
U B2 R TR 1 S IR R AR (L 5 ML TR (base class subobject), #
B BE R R AR KPR BB R, REHITHERBN AL, BAeRMM
EXRSMTHRRNIT RREFNT, HE “HMEBEENT. H& ITHUHESE
W, BEESFHMAROFHSMBAEERE, BARESAHARABITHBRNE
RAERTHE, RULHEREAYEHE, BLABERO-A, MNTHRERFFREHF
BBZME, ZRRUFHRATAERZEEHE,
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new, HEHRYNRE

W TGS e E R B A AT, (R T 43 A ) 5% 5 A BB EL IS 200 o6 4 530
RN BERCEA], R, XA R A JRATEE or LUK AR Z R i ]
WS (BN “RERoHH[L£K39]7), thar LFH BHEAM (resource
handle) ¥ FENFIBCATE (B 1 “RAI[%&HK 4017, EREKIHRL T, EaTLURA “0
WE” () try AR B RN ry BB, (HIXRNAZAE D —ANBISE, A A ™ N 1%
# AT R

Rili, Xt new WAEMHME A —MEY EM B, new BIEFF LI ERITHAAR
A (30 “placement new [ 3517). %, T ilM—1 4%k operator new )
B MR M AC — AR IX, RS T VR AN i R 0K A 48470 8 A B A DX AR AR — R
% .

String *title new String( "Kicks" );

Hop i ST, MBERET —MR%, RAOTWEAHEFKE operator new ik
(), 4 String b B A kM. KAMX — SR EE, KAWAE operator new I T,
i ¥ 28 R M S, AT 1% operator delete KL/ ACH (AR#EHIER{L
M) FE6EX . R 7 R MU operator new, MAEEA A AATM A 1782 HCY,
(K B AT 1A 1% FH operator delete.

PR 77 R T LS AT AT W aACh, 1 il oy BRI R AT b 703 ¢
58T A try R HRE Y :
String *title // #RREBFHE

= static_cast<String *>(::operator newtsi'zeof{String]);
try { :
new( title ) String( "Kicks" ); // placement new
}

WM operator new() kM, HoWHE 1~ std::bad_alloc 7. F &I
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BRI A L “HR” HEXM T ARAASEAE R, TN EN &5 —
— ot R S IR i —— R L K. 8 string i — operator new fl—4* op-
erator delete RAMIE (BH “HE FEHAAEE(KK36]"), XBACHK L
EHH U, XA RO RE, SRR, o T 58 KA — T ah e ol B,
(7EHE K 0] fie 2 R — S I 50 (1 n 45 AN T4 5€ T string AAFE BEHLIEIHAAFD)
ifi 2k Ve, i L 2k VR i R A A e

FIEM R, wiFRATERNCEXFEE, F BERNT S Ll L5
AAHF AR . At — Aok, E¥ 2 S HAT 2 BAE% M operator new fX
M [fJoperator delete.

String *title = new String( "Kicks" ); // WA operator new—MR#EHET
) i
String *title = ::new String( "“Kicks" ); // {42 RM new/delete

B, R S T R operator new, M4, WR string #xE k%L T
AFew, MR HIK G operator delete ¥&#MA, HTFEME KRB TH, X
BN AT WA T —/N¥ 5 operator new, M4 iFth A —/M i opera-

tor delete.

WA b5t [ RE 15 T i ]+ Bt 2 AC LA BB T 3R A ) operator new(]
(O FCAR 7 AC, i A8 2 B L R IE 241 operator delete[].
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BREM

C++ BF AMMRAEW. TR iR E —MESHA SRR, AR
C++ MAEEHT, TRRM C++ BATT RUERFEMNBHORYE.

BT, RNGHABIHEOEY: TELHRBNTYE R, BARNE
XHATRATREFNFE. AXUERET, Cr+BFRTUMEM -1 “FaiEe" (&
W B (&K 18], UETRBXTRBEREHNACHRR).

BRAEH R —RRE, ©RETHR R, R T RER ik
fofesr. @EMmE, —TEEREHERENEERE. RN EEREN R
F1, RER CGEIRE) MEREMRRTENY R, TARRBHEXTENLEY .

IR et B ER >R ~ |, W CCRAHMIREHEEREH B (—aF
ROERBHESCER T >+ BN, 20 “HaLARGBHFERATEK 1517,
T —WERRY (REEAESTL SRBMNME) CER T HM— 8RB, ©
ety - vy oy 4=, = BRENE (B “HEER[£344]7). BaReAEY
FKHIRBHORSER, MAEBEITLUER AR R, TRHE—THH T ARNEEE
HERE, EHT -TRE BEERFHZWA AT,

template <typename T>

class CheckedPrr [

public:
explicit CheckedPtr{ T *p )} : p_{ p + {}
~CheckedpPtr{) { delete p_; }
T *pperatocr ->{] { return get{); 3}
T &operator *{) { return *get(}; }
private:

T *p_: /7 RAIATIRE %
T *get () { // BEIZEELRERHES T
TEf0 tp_ )
throw NullCheckedFointer{});
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return p_!

}
Checkedbtr{ const CheckedPtr & };

CheckedPtr &operator ={ congt CheckedPtr & };
Y

FrmdnHEEFEW, LR BRH AN,

CheckedPtr<Shape> s{ new Circle );
s-wdraw(}; // BMEE(s.operalor -»{))->draw () #HFA

XM RS R 2 TRIER ST TER Moperator—, WREF LR ER A PHRAR
¥, FARF - TERIFIFOMHRE, DAEHARN, EHFARMNEE (consumed) .
BA)ER, HBAOS s->draw (OB, WEREHH s AR -DEH, UE-IPEHT
operator->MAHE (Bl s B—AEREHEH). ZHFBHARERNRESHANH,
FH TR —/ shape * ARAE . REZHEH A THH shape i) draw B¥. MR
EHEESERE SN, #8300 TEAREERRER: (s.operator->())-»
draw(), HPEETHD > HER, —ITRERNERA, 5 —PREABREE.

B T EH operator >, FAHEIAREER operator *, MM EN T HTRE
ARERER, W FR.
CheckedPrLr<int> ip - new int;

*ip « 12; /f [Flip.operator *i() = 12
(*s).drawi{); // KGR EREARE

& CH WY, HRREHAETERARMEN, AFEWH (B3R “RAIL (%45 40)”

M “auto_ ptr HEFE [£K43)7) BUISTL LS, MG BRI 1 B0 e ¥
HitHE MBI (wrapper), %, —HF, TREWBE, BHE IR MR R 146

MIRMKY “consumed” BHE, M --BAENE T, FRENE KEHRE A" 7. BEOILE B
M. & FERERS BRT - RR, M LR R R - FEHE
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auto_ ptr REIE

A fE, 24 - ATiE RATR, BRABEIFIE—T auto_ptr. X- Rk~
MBS . RE-T, BARREINN auto_prr BAIEM, BXHHA &) LERRR
WHRMHAEMA: XM AKX TESR, BEREEERER". TUTTAKE, R
54 5 H auto_prr A AAE AR E A KL% i AN,

FinEf14 “RAI [£3K 401" Pitig B, FEOWE C++ BRNT HFHNH
A FEUESRAEFER M T — N REOREER, UEHLTEFTREREIMNE S, XA B0
fit auto_ptr. auto_ptr B&—PHEE. B TERARMEREH (B3R “diid
(#4421, ENmEEHEZ BNMERRHE.

usting std:;avto_ptr; // BEREERTH1EHK231"
dauto_ptr<Shape> aShape( new (ircle };

aghape- »draw{); // draw- Toircle

{*aShape} .drawll; // Frdraw ~Pcircle

REMTHEFRE I GIEH - 1, auto_pt r E# [operator ->Floperator *,
il ol el A EAE - AEBKREH . auto_ptr GEBFL. B4, ©FES
e MAMREEHAREYS T LIRS -l avuto_ptr MEERTFHEAEFE. KX X
auto_ptr BSHEREN, HTWREBESBRTHER GIH) MEmMER/, Ll
G0 B SR N AT, (AN B, ashape BB Clrcle M BB EH K
Hh B b B

auto_ptr (IF “MFRE, HEMERTE, HT AN R EH .

gulc_ptr«<(irclesx alircle{ new Circle };

adhape = aClrcle;

BT R AR RS H (B AT RAEK 501, A auto_ptr TS
Wl T A HEMME AR RS ERIT . £ EERMRET, - 4 auto_ptr
<Circle> W LI{E%:- Pauto_ptr<Shapes,[HA -Pcircle *i LUR{ELS 4 Shape *
({7 Shape B Circle ] M AHHE),
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KA auto_ptr AR T H@EK R fefREr (B0 %) ZAabd T HR Gk, X1 —
MK s, EHEE (B CLHREFK 3] ALEMBS L THIKRE. #
W, R RENRRY

T a;

T b( oa ); // MitaHHEWED
a =b; // HboB{H%Ka

o, KA a kYD I, a MEAZESE, JFHYDb EREZ a i, b BIEA
ZRW ., B auto_ptr ¥, WEHFIEMI! MBI acircle B{E4T aShape i, &
B A YR A H AR A2 3] T2 mW. W ashape ZEFH, BaAEEHkm (51D
MR A%, KL delete i, HHMRZ Ul acircle Fifsm A 4M; BRIt 5,
aCircle b Bt E W2, T auto_ptr s, WEMFGEIAREIEREHERE, ©
152 Rs b A I 2 0 B BB — 4 auto_ptr # B 3 ¥ — /> auto_ptr. 1T LR {E a4)
HWEBREN A ZENE B, WK ASEIE “BES Gsink)”. K2R B 6
BN “UR” fhabsy SR NTREAIWPBERE, K2 -MREMREE.

Wify, AT KA AN %@ RMEH auto_ptr. B, BAIKEEA RN Z#H
EAMICHE. BRTRCFREFEEFRA TR KL L, JF HF SR £ E
13k auto_ptr &I L. EHFAREATLEHERAEABTR cR, R JE! H
EEAR auto_ptr 1T HIK, —4 auto_ptr %GR AN CE, MARNZIRR—
A . REET, ™ auto_ptr FriamiIx S #MERE, M operator deleteifi
{karray delete KiirMIBR#RIE. WA auto_ptr M1 —NEAL 352 I HHHRIY
“delete” BETF (B “HAHB[FK3T]™):

vector< auto_ptr<Shape> > shapes; // MEMEE, RATHEFEHR.
auto_ptr<int> ints( new int[32] ); // MEMIE, HiME#HR.

S, A FRAEAR auto_ptr K, FUEFER vector 8 string & S H
i 3 A8 i '

Ot “ee HEE AN auto_ptr HAT" RAHDIN, KB A GEHEH AT RHRUT auto_prr FrRHIM “Fokl

BBL” LR, —F&E
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HE AR

M HARER. o7 2 Cr+ IR ERRIMER, B IPHIRE BT Al IR %

Bt

const int MAX = 10;
short points|[MAX];
short *curPolnt = points+4d;

RBEAETE MM ME B RR R iEs, W& 9 Fox.

] points+4
curPoint-3

\ --curPoint ++curPgint

curPoint-=2 / \
curPaint+l  curPoint [4]

curPoint: ‘___J

B9 fHEH AT O S ML ST &R AR B A bR

points:

WX curpoint AT B slIBEERME, F T REREIH M points BAHE T A8 L
“Mehort A&, BWIFU, fHH EAL LIRS AN EHHTH: % curboint
B LA R I I — 4, RN siveof (short) A 74, BB Lvoid *
AR RAEHRE, BARAIRAER A voia » BRIz SEKR, BT
I A LB A R R IZ

IXH 6] 4 R - T R BR AL R TR S AR, BRI Cre 18
IR I I 43 (1B 8 B L o



FHM BEHEA 17

const int ROWS = 2;
const int COLS = 3;
int table[ROWS]{COLS); // - -THH ROWS TUENEA,
/4 KoM ENR MEA coLs 4 int NERSH
int (*ptable} [COLS] = table; // -——~TiE#l, HWEH coLs I int LEMPA

B AT EBA R RMET A 10 FARRSWARFEETE, BEECAENT S
RELER, WE NAR.

table: | 0.0 0,1 0,2

1,0 1,1 1,2

CE10 CEMAMNES FREAE

0,0 0,1 0,2

o
NN
| / /

ptable ptable+l ptablef2]

table:

1 CHEHEREER PRRED—HEANSE S

* ptable TR E AR, —~WEEH, B ARFERE ptable BTSRRI koA
ire A, WNBIXNRE-MNEAcoLs A int TEREA (HAD K sizeof (int) *COLE
FH), ifiAR-A int.

G AR ENZAEEE. MERE--MEHKX T MERESRFRRL 5
TMEEN, SBRALEE, TUHAE. DRAEMREBEER-ANR, RERLY, 58
WA 0. P EEHAREE S RE RO bHE typedef prrdiff_t, BEFA int B -84,
P IRS Z AA AT LT N Feikaibrid, KON St ot FHRbE R R BT 2 4 )




_ N8 Fdrdd BaEA

M E L. Wi R HFARER (55 % “placement new [ %K 35]17).

R E AR E X LRI, ¥ STL RSB AERiTRM (21 “STLI%&X
41" B R EEARATT R 42]17). STL HALAR L o VPRSI MR i A ¥ fl, BIRIA T A0
WEARE M B AR, ThRL, NEIEH S STLRAREHAEN. FEHMSTL 1ist
A NIRRT, Wi 12 BiR.

iter \

1st —
= 1 2 2 7 3 4

P12 APERHE Tist FRRRAT- FRATHERISCER. ListiBfURR R AFRE, s T — kst

1B I B 4 ) e AL B Ay 3 T ANAg T A

int al) - {1, 2, 3, 4 };
std::list<int> 1st! &, a+3 );
std::listeintz::iterator iter = lst.beginf);

++itar:

Tist WEEAUR AREZ T AREH, ME MHEERBEFHESIRH. HoER

B, Bl vviter, AR MEHEN RGN iter, #K, TREYSZHEN

BERK R, M List B9800 AN AT A 1. R, XHE RTINS

IEHEN R EBE R s T T — AL &, BB — A A RIS BT RS, R
BB A PR PEE.
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Bl AR

W0 A AR FAE TR AR R S AR B, TR B UL e, X
Co+ P B IR S AEIXRE, 1T 7E C++ BUAR 40 F2 B Uik B4 20

B 13 % 7 C+ BUBR A E 5 R E 1 J7 1M

B2 53 &

B id

13 BORORIE . R A AR R T E MRS o R RS Bl K TR

BN X 4 B B8 (template parameter) FIFEHS S (template argument),
8 TR R 7 W ek, S 2 ) D A R B A Al

template <typename T> // TR MREN

class Heap { ... };
Tl ams
Heap<double> dHeap; // double R —THKLE 153

ME NGRS T (template-name) FIHEMR id (template-id) Z X 5], Hi
TP — AN bR REE, S RS HR B A R 5 B 5 R A BR 4 K




120 K45 A

AEAXFE N C++ 1B)F R RIELHM4E (instantiation) FFFHL (specialization) BHA—
W REEER RIS LGIRUL - BN S NG — MR T BRI R . BT LE
AT, oLl BA9PF, JRS Heap<int>ff, BINBEFH inn T ER
it Heap RBH. SRS print(12.3) 1, RIOIREFA 1 double THRBAMNS
ftprint MBEH. ERPOBUTREOTEASSBRENHZAL. Hlin, DWREE
— 3 int FRHEE XEA N Heap, A Heap<int>Fib2iniZEx, ATAS
RALHW (BR “RHEREXBFL[FEK46]7). R, WREH T Heap EHK, &
HEHTEN - RN EE (BE “BRAFMFLIFERITT), BAHLSRETH

..
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XEREA N

BEE B (explicit specialization) EBREMM. X TETHE, TEFTE—
MERIRRR A, XA EH R AR A E IR

template <typename T= class.Heap;

FRAR A= AR TR (0 EATRM Heap), BEEFEHREE X COTFHAN
Heap ):

template <typename T
clagg Heap |

publics

void push{ const T &val };

T pepl);:

bool empLly{) const { return h_.empty(); }
privatce;

std: :vector<T> h_;
} i

EA ERBA I B ISR B (heap algorithm) B{E— 5T A

T B—TEEA-ADEF, THEESTHZERAB - IHEEHRT. M
MBS T BER IR R D MBE A, AR, push M pop ¥ L4 RIS FIbRHE
Hik push_heap Ml pop_heap i#17LH.
template <typename T
void Heap<T»::push!{ const T &val } {
h_.push_backival);

std:;pugh_heap( h_.begin{}, h_.end(} };
}

template <typename T»

T Heap<T>::popf} {
std::pop_hcap! h_.begini{}, h_.end() }:



122 A346 RMEEANL

T tmp{ h_.bkack{} };
h_.pop_backi);
return twmp:

}

EAEIN TIF SRR ER UL TS, EEEEEE TR FIE R T8
AR T, FHEEESGR RS THTRRTILRAAN. Ril, X THE
BT R, XS SRR A B R T A R AR A S, AR
REFEE S MRS, REMRRE, HSRBRTNELTAR MARKH
FRe iR AR AR,

AT LR AR IR TR AR 0 B XRLAA (53 Heap FABRITIZ), K
i e 1K A Al ) A R
template <>
class Heap«<cohst char *> {
public:

void push{ const char *pval };
const char *popi();
bool empty () const { return h_.emptyt(); }

private:
std: :vector<caonst char *> h_;

b

K piEg 28250, AESEHERISNMNERRETRE. EARF
MR, BAPRERBRRRA SRR AR, B R T 6 A1 E R
WEHT. BTFRARE, XBESBEEERETY “Safk”, CEL RS
RN, FERE--IMEER (2R “BERERFLIEKITI™.

MR ARARER AMY. ERELE-ARETEREZHERE T (21
“HB# KE[HK45]"). Heap<const char *>iEiER—MERKEL, Heap<int>#.
R, & - Heap FS IS AL S Heap HRAEHIE (AESMEME A const
char * XK BRAENL), EHE - MELE S PB Heap EMBAI L.

XM R BT LURRYE const char * TRRAMTEMTES. Fl0, pushBfhul
LU TIE 4 TR 1M I F A R (T RIRE AT & Rl #— M T,

bool striessf{ const char *a, const char #*bh |

{ return strempf{ a, b } < 0; }

void Heap<const char *=»::;push{ const char *pwval } |
h_.push_backipval};
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std: :push_heap( h_.begin(), h_.end(), strLess );
}

W%, {F Heap<const char *>::push (& L h#A M template K, R
LB HFIE, XA R EHEAR, Bt b frid, 2%k Heap<const char *>
A g AR

4 TIXATERFHRA, A 1T LA const char * [ Heap M HAthHeap X 41 7T T

Heap<int= hl; // il 8

Heapcconst.char *> h2; /1 EH S

i V6 SRR 30 Y R [ 7 B ok By 7 AR AR AL . o SRR S 2 A AR L e O F
Heap Kif, MAEMREAERANRKLES), KFRHEERK /] LU DT RCBUAR 55 2
i A RAEBR TR0 — 461 % const char * i) Heap 4t AR A
char * [f] Heap, REWAZISRAE S H—AN K-

template <>

i

class Heap<char *> ({
public:
void push( char *pval };:

char *pop(};

size_t size() const;

void capitalize();
private:

std: :vector<char *> h_;

Vi

VEE, Cot VAT ER BRI DL AR LR B Do A ITRS. B, 7R M
% const char * i) Heap BiUFFitd, H¥push MESEMHPEHFN const char *
A const char *&. X TIREES K, XE-MAENAMKL. £ char * 1
Heap Fitrdr, BAHEEAEZE, 5 FRBIEOZME K.

BAEI T A HE L B size Ml capitalize, XFiERAEN, H HAERLA
W RAER R, EROEHRME— enpty R¥, ZtRAER, (HEF AT
(1, 4% R R R B AL I B I, AL SR RIR A K 2 M K RAT R REE
Y R RBR I R IR 2 A AT AR AR ERECR) . KR REHEA
PUORERIE R NG E 2 ARG, FRMRERESIIIZED (BH 3 &[5K
217). Felih, B POEHRE EER (R CgE SO AN T EEERD i ging: A
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G5 RUREY, FFRUAE MR AR ACK 20 RATIXEERE ) (IRIRAEFOHE, e th ] LLgefit
—ME AN E ) AR T TR R AG BR B -

template <typename T, typename Out>
void extractHeap( Heap<T> &h, Out dest ) {
while( 'h.empty() )
*dest++ = h.pop();

[158] }
401 9T ri B AR AT B A

Heap<const char *> heapl;

I

vector<const char *> vecl;

extractHeap( heapl, back_inserter(vecl) ); // {REf

1T AT (AR T i o i 1

Heap<char *> heap2;
Fifins

vector<char *> vec2;
S R AR AR S L

el WS L e ¥

[159] TR i%ek BURBL I FE & H AR “#b%f char *” [Heap BARFLIIfEE .




FM 47
HERIRL

RAITT L, EfFEE: RREXT BB 1 R, C++ BE BREAEH
EARNE (REFH-HEFERE). FRENBEEEREN (BA “ERXHERK[ £
#5817y, Wk, ERXRANMEXD, REIRLEAERE.

FEE R LA RE R KBS, SRFE - BN EHER
KEE. EBRIEHRA “ AR R XML 46)” 111 Heap BB

template <typename T> class Heap:

BARNE (B ‘w2 BTU—EHHNITS e tIL0m. & “2H#i
BT 4617 P, Bl ERBLH I const char * Hichar * %I Beap .
iy, of FEATRE LR Heap iR, {MARTERELNMISE, HAIHH Heap KB T
e m B{E A 3ERE B S RE T HERE.

Heap<double *»> readings; // {FHI#K, 7 £double *

07} double * R LFHAREEKH N 2R I5E 0 24850 H AR, FlkiE
B TP ERE. HRTLUR double * RS %EL, FFATLURHEEE L HAL T
R R MR, BXHMELARS, BEASSBRBRUA,. EHERBHE
*?{EL+LHQfE:

template <tbypename T»
ciasg Heap<T *>
public:
vold push{ const T *val };

T *papl):

bool empty !} const { rerurn h_.emptyi); 1}
private:
gatd::vectoer<T *= h_;
1

RAF SRR R EFLINEE, BERERSEFREESH. RiExa
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Rrib—f, RERATR MK idlA R - M ANEELF (B “EEALEF
#4517,

XA AR B AL R A S . P, EBAREURE TR FTER
K% S RETIERE B S REHRT. B% BIORS—ADLEE, wHRERE TN 0E
kEEENGE (B0 “STL @& 8[£520]):

template <typename T»
gtruct PtrCmp : public std::binary_function<T *, T *, bool> {
bool operateor {}({ const T *a, const T *b ) const
f return *a < *h; }

Y
B RAER XA “HRR” RERARFIEWHTAE push 3 1F.

template <typename T»>
vold Heap<T *»::push{ T *pval )} [
it pval b |
h_.push_back{pval};
std: :push_heap({ h_.begin{(}, h_.end{), PtrCmp<T={) ];:

}
TR, MNEABENTSSHERR, REMEARE -8R, EERGNEXT,
template K BFHSHIIREATHRIH.

M SR AR, BMEEN Heap MEHAAHREHTLHE, CHEHTHH
WENT *, MTRE-AKECHEY, XKEIARCERPILNER. SEHT
o] CREBMWHN) BB RIHL— D Heap M. BPREER LIS LT T8BR T#
KMo M- -HME, SERESEH N const char *sichar * 0, §1% const char *
Flchar * MSCERHLR AL Heap XL TIX N R ER LT 87 4.

Heap<std::string= hi; /7 HEE#E, THstd::string

Heap<std::string *» hi; // FHRMEWL, TRstd: :string

Heap=int **= h3; /; WEHSEEY, 7£int +

Heap<char *»> hd: // {{HHIf char * BIE28k

Heapechar **= hS; // WHRESEY, v £char *

Heapcconst int *= hé6; /7 {FHRAMHEL, TR const int
Heap<int {*)()> h7; // WHESEENL, TEint ()

KN HEEM AR RRL R R AITE BT BN, EHAE5RE, BAEK
WHTRMNEFE T LR ER. BHTE, RAGYH. REESRNBREEEHER.
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FRAEFEBLREAE R, AWRBEILARAE PHITERE. flw, WEIREEHELE
Frh i — X R B R 4 R R AL

template <typename T

class Heap<censt T *= {

P A

}s

flo..

Heap<const int *» hé; // AREBHERE RETEint

AR, FWRATE “EARM 2 AHA[RA46]7 FiTROIBRE, RFRBHREFER
KA SRR R L. SRR LTS EEBARLE (W F Heap Rk, REWMEH
HERANRBAYLS), HERFEARTER TS5 B ELR A 254035 HiFk.

S~ R EE A ERRI SRR R UK A S AR R A
RUMNEBHTEON, HENBERSEFIRFATEAS RN EBRARANER. o T
Heap X, FHRECFERNMRNELEFEN, WM Heap KT 5T 255 LR R S04 16 8 0645
KRR EREFLBRIHL.

template «typename T> class Heap:

Frel, Heap Wisc @M IMABH VIR EFHN LS, BERSHNRRR THHEL
R EHIE, NARSFUOERSEIRRAZH.

template <» vlass Heap<char *»;

Heap MRS B S RB A IS, HFAEHBELE. BRE45)
KWW LT EA KRR R FZBH.

template <typename T> class Heap<T *»;
e R A 4 i
template «<typename T, int n» class Heap<T [nl>;
R - MR R RN Heap B, LB RS L, Hlin.
Heap<float *[6)> h&; // EHKEHBHE, TREficar *llnks

ARLE, BYRHEHETLH, KPR EME &, $He 808
8§, HESFHUAR—IRA 0 MEENT WO ENEL ", ZRERFN 67,

template <typename R, typename A1, typename AZ=
Class Heap<E {*) (Al,B2]>:
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template <class €, typename T»
class Heap<T C::%e;

AT XEBS N RERL, RAUTLURA Bt 2R ER RS Mk
X Heap HATHL, LARRAIEE MR R s E1 TR0 ORE R R EX XA
H Heap HE -~ FAD:

Heap<char *{*}(int,int)> h9; /7 AL
[/ REchar », M1HA2 Eim
Heap<std: :string Name::*> hil0: /i R REEE

// TRatring., C & Name
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REER R R

KT REE BRI —F RERERE, — MHEEEL URERHT AN LR
BARE “HA” —2Ki. FXHENL. ¥TIHEETNS, BERPTL2RLEA
B R LBNTHE, ENANERER “8K"7 EMEONRTR. B, AER
REBEXKE, —THRUREBIAEREBERAET -BEFXEONT AN “HE",
B2 A P AR BRI A O RS2 RN, BRGSO R T Ll B
B

ERERE P RN URRRN AR DAEF LRI MRAZNFARSY, BFER

HEAEABEESBADL. —MERNTARAZHFEIRERAR RN —FH.
EAFF, ZRBHeap THIR (BN “£Hm 2 X451k £ 46]7):

template <typename T»

class Heap {

publiic:

veid pushi const T &val J;

T popl{};

bool empty() const { return h_,empty{}; }
private:

std::vectar<T» h_;
}:

£ 3t const char * HISERHFL Heap BT THE NS EM, BUHFEHBEEN
WX, LB Heap MIRF R A M empty (RARYCLTLBHT, RINEFEMNL
B HE W AR push Mpop AR,

template <=

void Heap<const char *»::push{ const char *const &pval ) ¢
h_.pust_backi{pvall;
std::push_heap! h_.begin(}), h_.end{), strLess );
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templates<s

const char *Heap<const char *>::popi(] |
std:;pop_heap! h_.begin{}, h_.endl}, strLess );
const char *tmp = h_.hack{); h_.pop_backi);

return tnp;

}

R B RN Heap TN AR R M B A%E, HB#HFEH4 % Heap<const
char*> A AL A

HE, DERERR DA e B R R B K B DM RRILE.
T, FBURHE push B NHH —PREA const T & KIEH, FEkER const char *
B push BASLREHBERNA Y const char * const & (Hl--43|H, BER—
const 8¢, 5&E XM —1 const char). BICIEEE, MBIt Heap BIK
FISERAEfb R, FEFREMES, Ehpush S EAMEMAEMA const char *.

ATERERFRNR (ARASRREMNXERE ROEH), LRT4E O
XA —RIRS MR Heap BEWAT, BEREENA (BL “BRAPHLIEE
47 ] OF
cemplate <typename T
class Heap<T *» {
ff...
vold push{ T *pval );
L A

|

WREA Heap FEMMUELFE, MAM push B EXIF R LI &%/ R0
push REABHED, FEYiEREH Y T4 M Heap<const char ST PMLETBNE R,
FrEl, EAFFACELTE B K

template <>

void Heap<const char *»::push{ const char *pval } {

h_.push_backipwval);

std: :push_heap{ h_.begin{i, h_.end!(}, striesg };
1

BEEEPIA: B, BTRASEI, JO8R KSR TR B, 36
7 B A0 I R R A R AR

KW EAFUMEALPUZ MR MRS RE. FORNAEREZPENNE
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B, BRRLR A AR R R G AR R, R SUAR A 2
RO TR AR R, Bt DR RS V5 £ R — AR,
i 845 5 5 A B L 18 R T R — B

template voild Heap<deuble»::push{ const douhle & };

SR “REFLEAGRB[LK61]7.
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#If typename [HERETX

BELEFEN CH+ BEFREFF VAR NREBEREELER. EHEN
HETTET, BRHARTRERBSERHR TR ELARLEHNNT .

HER—IPIF, ERINRE-MERNFEREEFSBRELIN &5

template <tLypename T>
class PtrList {
publc:

L SR
typaedef T *ElemT;
veid insert{ ElemT };
ffo..

bi

MTREHREKR, DEERFELFHRAXTENEHINER, 2—1MELARESX
. IAFBMNATELNRELFZRFRTXEAMKEERNGR (B0 “#Aunik
M E[(EFKS3]” A0 “traits[F K 541 7):

typedef PtrList<State>» StaktelList;

L A
Btatelist::Elem™ current3tate = 0;

BRENEF ElenT AFRIBER M HH prrnist BEATTRTRER. MREH
KR LT state REF periist, MATRLRKR state *. EHMIFRAT, PrrList
W BRI TRBE KLY, —PHERRY perList SRR ETFRERILAL
EHRARKERYE, RXFHLR (BA “HEPEEGHAL[E£K52]7). WARE
MEAMZF, AHFHperList HP S prrList ABSHREZ MREFE.

TR RS — DR

template «typename Etype>»
clags SCollection |
public:
I A
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typedef Etype ElemT;
void insert|( const Etype & );

Il e
}i
F I FscollectionfI it T 5 perList MR —Ed Ak, BAhEthEXT
—MREMElenT KB LT, REFH - ECEHINLHERBERNN, Bh (BT
AR AN ) X BRI RAIGE AT LS FA T A R 2 38 2R 8 o E Mz R
G, RAOITUSRE —-AMRAEN TR, cRHAAESTEIYNHANAERIEA

REZHAENESE:

template <class Cont>

for( int i = 0; i < len; ++i )
c.insert( al[i] ):
}

REMR, BIIK/I—ANEERHR, KENSF Cont: : ElemT H ABIRH A — K
A Wi @AET, % c1BURM BT, wESEHE LENERRRERER
ZFElent BRR—AEBEF, ER-ANERYUMAT . C++ imlEAE, HEIHHR
T, REMLZFHRBEN PN ERENELF.

EREEIMERAALAEE, XBREF, FEAEEHAREF—. R, LR
E— MR E TP EERFBREREG 4 2HNER. HAFHBE T IEERMER
I

class MyContainer {

public:
typedef State ElemT:
Y
}:

i T
MyContainer::ElemT *anElemPtr = 0;

Hoh RREE LT )8, FAgiERTLUUKE MyContainer KEAR, BLEHER
— A% % ElemT MR, 3 B &% MyContainer: :ElemT SEff FR—AMEBILZF. X F
MBBURR A BRI 28 K5, A7 [ T 4.

typedef PtrList<State> StateList;

Elawm

StateList::ElemT aState = 0;
PtrList<State>::ElemT anotherState = 0;
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AT HERRE, —MEHILRSRBH SRR — 2K, EHXEHR prriist<State>
R8BS PV S MyContainer FEEHLEN. EHMEET, &miFHAFHERMY
WEERHE BlenT BT H—MRHEZT.

Wi, —BH#ABREKNETY, SHXBBART, FAMKFEESZHERERAR
£. ZRMTFREN W

template <typename T>
wvoid aFuncTemplate{ T sarg ) |
...T::ElemT...

SHFHBRRESL T: :ElenT I, CHREIELMAR? NERBEFIXD, B0
BT REMEBLET. ERTLUHE T E—IXNEF, BARNERT —MERRRMA
B G RET HRENEF. HERFRBOENOAXLAET, NIKPRHEE
FXT T MRENER. BT, o DUER — 4 porLisc KA afuncTerplate, BER
T::ElemT Y~ RYZLF,

PtrList<State> states;

P A
aFuncTemplate( states J; // T::ElemTHFPtriist<Stater::ElemT

B2, MEEH-IMARKER KL aFuncTemplate B ?

struce X {
enum Types { typed, typeB, typel | ElenT;
LV

}:

¥ oanX;

flo..

aFuncTemplate{ anX }; // T::ElemTH#X::Elem?

HXMELR T, T Bl B—MRERAN ST, WA —IELRYLT, Bakid
BEEAME? CripER ABFR T ANEE, BERERLERE—MELEHH
B, CR2BERENEFTR TEREMET. T, B RBR BB R
FRCZEXETRT!

ATHAGXMER, BOEROTHBEENREE EMENLER AR L
Fﬁ:

template «<typename T»

void aFuncTemplavLet! T &arg ) |
v« Lypename T::ElemT...
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ZEXE, FH typename XREWHMEFEFR, BT RHRE TR NRES
$,&Wﬁﬁﬁ%%%m%ﬂﬁﬁﬁﬁoﬁﬁ.ﬁﬂ%#%ﬁﬁ&%EumT%~+%ﬂ
@?,W$%%WETE~¢¥E@$,E%ﬁ&ﬁaﬁﬂmﬁETE—¢%ﬂZ$Ta
A, WRE

typename A::B::C::D::E

PRI R R, ERKBRENENET E R MRBAT.

%%,m%$“¢$%ﬁﬂﬁﬁﬁmﬁﬁﬁﬁmﬁﬂﬂiﬂ%anmﬂmnmm,ﬁ%
GH— AN W R

struct Z {
/1 REEAE—A %% ElenT MR
}i
Z ai;
Ll oan

aFuncTemplate( states ); // OK. BEMELenT &I EBET

b, TATTLABCE 1M MR, AR T 6 T

template <class Cont>
void fill( Cont &c, typename Cont::ElemT a[], int len ) { // OK

for( int i = 0; i < len; ++i )

c.insert{ al[i] ):
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R AR

APEN— LR RERH AR, KPFSlR g XEXRS, ERNEF-1T2
HRAE:

template <typename T=
class SList |
public:
gList{} : head_{0] (}
L S
voild push_front{ const T &val };
void pop_fronti);
T front({) const;
void reversel():
bool empty(} const;
private:
struct HNode [
Node *next_;
T el_;
bi
Node *head_: // -» list
i

MR R R BOE LAEER AR, BHA R, KRR TR
;PR —HE
template «<typename Tx

bool 8List<T»::empty () const
{ rerurn head_ == 0; }

BRI EHIZNRBERLRAREN —RF W ANRE, XPE M EBE5EF g
R R MEEIRFT P S0 (— AR SR AT gL A — L
i) Node (truncated Node), AR~ 1M Node BIigEr, EXTTRIZEHERKR,
HERFREHT). — RN, KHEMKERRDELTHEEASHRE, BR5E80
ol
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template <typoname T
class SList |
public:
o,
private:
struct Node; // A=EHEFEN
Node *head_; // -> list
Fé...
b

template <typename T> // TEX FHEZ S
struet SLigteT»::Node {

Node *next_;

T el_;
I

R empty FlNode REBR A KH 1. A— EER (- ERENL &R
DA AEE (BF, BRONXBEHT—AET, W CH+ BEREXES RENERARE.
B Al 51/ A R B, newBERE /operator new. WVEMEAE M (covariance/contravariance )
LK const_iterator/ HFEEABRFHMRE—E, FEE RN EHERLEE
). BMBRREXREREL, RIOK, — THRARKRRRE -8 FRERKNER.

template <typename T>
clags SList {
public:
A
tanmplate <typename In> SList{ In begin, In end );
L
Yi

FOBAKHEE R BUAR), XA sList EREE — MR ASE, EAMEHEHYLZF 10
HATER . ERMEHEHE T LA sList MEMBR L FRAMBHA . XWRET i
LEMERPEXTRER I, CHEXEFLEAEREER AR,

template <typename T // X --THifsList
template <typename In> // & “PMHEHR
SList<T»::5List{ In begin, In and ) : head_{ 0 } {
while( begin '= end }
push_front( *begin++ )
reversel);
}

REA RN —F, BFSSREFERIT L BES H L5k H i R PR
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(BW “BREEABRF[(HEES5T]:

Eloat rdel] = { ... };

const int size = sizeof({rds)/sizeof(rdsl]);
std::vector<double> rads2{ rds, rds+size };

L A

SList<float> data{ rds, rds+size }; // In# float *
SLigstedoubles dataz! rds2.begin(}), rds2.end{) ); ¢/ In®

/fvector<doubles»::iterator

ESTLF, EXR-MERNHEREERENA, UELF MESETLELME—F
RSP B — R A TR L. X TRABKRK A —% WA B R 5
1E i o 2 B 3 DA B (B R AR

template <rypename T>
class SList {
public:
il
template <typename S=
SList{ const SList<8> kthat );
template <typename S
SList &operator =( const SList«<S> &rhs ):
A
yi

XRS5 T ORI 0L 1 R B L IR R

SList<double> data3{ data }; // T Rdouble, § & float
data = datal; // TR float. SEdouble

R LEHRR AP EHEERE" B RUERRE” XA LEWKIEAE.
KRR AR R AT A BT — P E iR, WiDMmiE, R LEMTHs &
FFERE, BamEIHALLFLRAEE, EACSHS “RE” —MNEHERE.
ERXMERT, HTHHBHLREFBLENE (EEAEREL), B¥BTFHHS
EXRHIBRAE:

template <typename T>

class SList {

public:
L SN
SList{ const SList &that ); // HEMEAY
SListc &operator =! const SList &rhs 1; // MHMERERN

template <typename S» SList( const SList<8»> &that J:
template <typename 35>
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SList moperator ={ const SList«<8> &rhs );
fi...
b

L
SList«<float> datad{ data }; // HHHEE®HY

data3 = dataz; // HHMA
data3 = datad; // MWMAEEIHENRE FEEHRHE

AR Al 5y R AT LS R (R AR A RER B, Bh XS4 &
LRRARLAPFERGIRNEARRE) . B, TTLUY sList EH—1 sort #15:

template <typename T
class SList {
public:

i
template «<typename Comp> void sort{ Comp comp )

..
}i

R4 sort il AR SO F P — DA FIR R B0 E BT LR I S e el R
% (W “STL & £1%£352017):

data.gsort{ std::legs<float>{) }; // FEHF sort
data.sort! gtd::greater<float>(1 }; // #HBFsort

EiX 8, HHRAVAHREN B LR less Hgreater LHl4L T AN FERRED sort i

[
o
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EH template j§Rig N

TEEF “AA typename B [£X 49" F, RNEHEHHHRFME FebF
B, EMEEMLFR—ANHBLT (MAR—AERBET), XH&FRSREHRM
TR T, M FRENSERA 7R, FERERENR.

R ERR P T HI T STLRESHLH Y. MRFEIARESTL AR, A
A%, FBAaxTFERETRNTE, FFAREERESTLEES, HRT, LEBNN
LEREEN.

REBE—FRAR, HTLSTLARENAFEERERE. KEHENEHLREX
B
template =claza T»
class AnAlloc |

public:

PV S

template <class Other:

class rebind {

public:
eypedef AnAlloc<Other:> other;

fha

Y

M analloc B~ MKEAF rebind, FEBEHRE— AR, wHTAESTL
EEANGE PEER MAELHTEFAL-—ITEEHEES—F, HeATHA—-BAF
R CERR., #.

typedef Anhlloc<int> AI; // B¥MHERBHATHE ine K

typedef AIL::rebind<doubles>::other AD; // #B&double TE
typedef Anhlloc<double> AD; // HE! ER—THEFAMNER

XF EEMEFEALE, RMERXH rebind S AT ATRARAELURERETR
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TR0 E — A F R AR RCE 28, [RIAE 7 Al AC B 48 0 R AU s T R A9 R AL

typedef SomeAlloc::rebind<Node>::other NodeAlloc;

AR 4 S SomeAlloc MM STL A B & (@), WA T HHHA — MERER rebind
XM, AFL, ZTHER, “RADEZLBHAHNEESR DANEELENLZ
Ha, ARRTE-MAE Node MEFMACES! 7

KRR AmE” REERE THEROAY, EXFMERT, HA ARk
Wi, AREHROATAME, 8N sList B (B “RRABIR[FK 5017
MR A . XAMMERRAS - MEERER A, BWLIERE T KRM TR, MRS
®—H, sList HER{-ARANKERS Y-

template < typename T, class A = std::allocator<T> >

class SList {

Fif e
struct Node {

Y

Yi

Pl
yi
BAGFIF DL HADE T4 A AR, JTEEEDL T HFIZ AR R BRI AL
Ry ek, KL, ERENSANRAEH -MERN T MRAKY A RERL
HATHR T . ROMEEMRES, CaEnfEEERTN T IR, ERNHE
MO B K70 Node IR R . AR, 24X % rebind i, HIH & RIEEHIR.

B, EEEENERRSEAEXTERYET ANRR. &R Cr ArtEME, Hi%as
ABABEHRENSL T rebind R—MEERNEL T, HEEMELERNRES BT 4
ONFT BER. PMTEAECSRERET, ARG R, WEAREFEG. BHh, /
FmFRET M TFRAEBHE rebind R—MEIRALE T, BHE, JAEBIEN—TMNE
BEMNL T other B, EXAIRBRERM L TR -AELYNET! B THHBRTR
Mm% T . B4 typedef DM EW T :

typedef typename A::template rebind<Node>::other NodeAlloc;

XY template FE RS T & F4i%8%, rebind £ — MR AT, i typename i)
RN T4 R5FR, BN BERERPE ALY LT., REE, A£G?
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FM 52
SHRBEBMWL

RHEH BRI R LEE M TR E R — SRR, XEEARERARE
BESREREENAETHTE (BH “E2HRE XAHLHF46]7 1 B8 B IR
EXCYIEOP

B, REESTHEFFUBLERMEER, 8, FREFAYPEAESEK
TURE, MEN - MFBRATHESHLEYMNEYE . ERIE MR RHETF-

template <tLypename T=
struct Isint // TAR—Ainte--
{ enum { resgult = false }; };
template «>»
struct IsInt<int> // BHFETR-Mint!
{ enum { result = true }; }:

EREWRZA, HEERHE -8, —BEBTRESRREEE, HEHKLE
HERZAMMBE. KR -MIRMAFTAROBEECRENST, BYHS, %L
FMARRLHHN, ARFHMESTHRT B8, RFEXELFN, |
MERBHESAERMHEERBAEERYE, PRTUEE N M ERYRE, “in
RETE - int MiF, BLAERE—A int”, BRWEE Cr+ B HEF ALK A%
BN TEEES Y, FIHRNARESERC.

TR EERATEFUEA, BT (ERER WH - RUNLHEE
A int:

template <typename X»>

void aFune({ X &arg } |
AL

... IsInt<X»::result...
L .
1

T4 P R A R B R, RS EBORAAHASER R R R,
U, M- MERHREEFREL A inc, BEAREHR. AR, DE— xR
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REA—MEHMEATWRANEX, B —EXHAERENGEHBET KRR
R ML £ 0 B A 5 TR B R

struct Yes {}; // —PHFT true jEM
struct No {}: // —PWNT false HEY

struct IsPtr // TAR—Aigh-
{ enum { result = false }: typedef No Result: };
template <typename T»>
struct IsBtreT *> // BREER-ITTHEHEFHEE
{ enum { result = true }; typedef Yes Result; };
‘ template <typename T>

template «<typename T

struct IsPtreT *const> // AR -1 const i
{ enum { result = true }; typedef Yes Result; };
template =<typename T
struct IsPtr«T *volatiles // BER -4 volarile §8$l
{ enum { result = true }: typedef Yes Result; }:
template <typename Tx
struct IsPtr<T *const volatile> // HEFL - const volatile I&§f
{ enum { result = true }; typedef Yez Result; }:

M rsTot MEREARLL, RATMA T sptr F—REHRE. RNEEF BB
HX WK FERRAAERISHEMRERA. W EHRIMHE, X 1sptr
WHEREEHA L IsInt REHEEZ L, FEIRAFEZHEZ LHIRTE (21
“SFINAE [£3 5917, LMETMERDMURELEK). 184

ATHSIMBENRIER (RIATLAZESR BN LA LR —mE), FRmTF i
B stack Btk ST,

template <typename T
class Stack f
public:
~Stacki{);
void pushl const T &val J;
T &top{l:
vaxd pop();
bool empty{) const:;
privakte:
P S
typedef std::degue«Ts C;
typedef typename C;;:;iterator I;

C B_j

bi
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X~ stack AL BRI RE deque BHITERN—IKHFEOTE, TRUFHFME stack
RBERAS (container adapter). B AL HREHBBEAN, JUEEXH deque LW,

template <typename T>
void Stack«T>:;:push{ const T &val )
{ s_.push_back( wval }; 1}

R, Stack METHEEEMEE. 53— stack HRBEHFEBR, BN deque i
B REBEHR, AT FEHER deque PEFSREALE. NRAXLTEREBHH
i B4, ENFEARNNEEALSEER. FERR deque WTAREBZIRM. i,
BN stack RiE AIEEFCERBERER. NTEXHMHEERESEH delete BT (RF
2% “policy [##56])", LETH - MEFRMRTR). R, ROFFMEH A
MHTE S delete deque IR E, BOVMERTERDIEAREHKIE, XRHERR
RN,

W s £ 2 —RFH stack () BHMBHEERLEHETRLR HigER (20
“HEIE B[ AFK 471, AT, BT stack RAE—MES T HEEHBEFE, X
MTRELE “PELR”. B—RAXRNR (FHEY) HHE T EEEH
MR “iE scack TERE BB, TLAR delete KM RERMERN TE, BUA
B 3 delete.”

template <ilypename Tx>
clags Stack {

public:
~8tacki{}
{ cleanup{ typename IaPtr<«T>::Result(} }; }
L A
private:
void cleanup{ Yes } {
for{ I i{ s_.begin{) ); 1 != a_.end(}; ++i }

delete *i;
}
void cleanupi( Na )
{}
typedef std::deque<T> C;
typedef typename C::iterator I;

C s_:

|

HAHHEANNEN cleanup RARE, —AHE—PLERE ves NBHR, F—A4%
F—TEE Ao MBH. Yes AR cleanup 4T delete B4, No R ) 4T
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PR BRI T Z L Isper AV R IREMRB L F Result FHR). “T7R—I4E
EFREIG? " (BN “ KA typename KRB L[ 4917, BEREALL Yes, E4 £ No,
HBEREH—IAREBE cleanp BY. FIE, LEEF—MEEN cleanup B2
BEPUHFERAE, A UAE (B “REFALEANKRBI LK™,

Stack<Shape *»> shapes; // ¥&£ delete
Stack<std::string> names; // #HfZdeleate

KEBUF TR TR R B EHXHE L. #ll, ROTTRESEEHE—
BENRERTR M RA, THAE, WREHLERE-ME, FATR-ME%
WA, KARERE D

Lemplate <typename T

gtruct IsArray { // TAR—T¥H-
enum { result = false }; '
typedef No Regult;

bi

template <typename E, int bs

struct IsArray<E [bl> [ // B#FER—4%H!
enum { result = £rue };
typedef Yes Result;
enum ( bound = b }; // HAHR
typedef E Etype; // HELEIXH

b

RN EAERDE - MR ENRYRER MBI R 05, SHmEmEE
RLREE, RYRHREHL, RARBIRM4 A,

template <typename Tx
struct IspCM { // TAR—iEmHHE SR
enum { result = false };
typedef No Result;
bi
template <class ¢, typename T»>
struct IsPCM<T C::*> { // BiEER!
enum { result = true };
typedef Yes Resulr;
typedef C ClassType; // RFI%R
typedef T MemberType: // KiLRMAER
i

FWERTHTAGHATRERER, ﬁ&tﬁﬁhﬁfﬁlﬁiﬁ{ﬂiﬁbﬁéﬁ (B R “traits
(%5417, RTFERBPUATRTES T,
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BANREER

BAVE LA ESNIE — A8 ) T R ARG ?

template <typename T=
class Seqg
Ffaca

Yi

B/ L EEPTFRASEAN B . Seqestd: :string>MTEER R std: :string, I
N2 A, EEE SRR, BRG] LR IEAREE (HEbRAE) R
I LIKH const T T * alEbxt T M) “HAEdRE” fERTRNER (—ADUIHERM
ABLIBA E 2 2UERSHENOF LRI SR T EMERERE N void *! ). BAH,
XA R ST AR R BAA B poe A BT ELROME SR, A NE R HAEGRZ
XFME BRSO T e 5z B A

template <class Containers>

for( int 1 = 0; 1 < size; ++i )

temp += c[i];
return temp;

}

£ Lz B process 11, BATFHESE container KL EEE (Elem), KU
KA HEAR - Mg (HTFRECERRMNE) HERE (Temp), AR
i ¥l process R B B AR R 84T L BILI, %5 BAWTH.

MR FE R — R A AR MR R “MA” FE. X ERE R IR
TEYAL, KBMAEANERH—ADUEES R, TUHTEAANZE. SHIF
5. MAHEF (ZRE-NEETE, HAERBEMALTEIMI), BRI AR
BB A2 0608, EX T EMERN R R B AN

template <class T>

class Seqg {
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public:
typedef T Elem; // TEREH
typedef T Temp; // WRAHEMAER

size t size() const;
fio..
i

EREH O LB IXHBRAREE:

typedef Seqgestd::gtring> Strings:
fra.,
Strings: :Elem aString;

RAP A TR AR E A RN EFA RSB ASESE, #n, ATH—MREE
HMAR - EAR, HENRERARERLERBRYENTA,

vector<int> aVeco;

L AN

for{ vector<int»:;:;iterator 1{ aVec.begin{) 1;

i = aVec.,end{); ++1 )
i

X B BALA L M vector<int >R THENISABEBE( 4, HIARETERint *
REXN T2 K AR BRI, vector<int>fEASR A tay bl 2 HAhf 4 2%
B (LkmAF BT LR ELREH X, DEBREBENMBEARETREM vector
<int> O S HEBEARER,

—TERERMARE, ERHTAATRIMEFFNEBCARRL T, ATA %
5z B,

template <class Containers
typename Container::Flem process( Container &c, int size } {
typename Container::Temp temp
= typename Container::Elem(};
forf{ int i = 0 1 < gize: ++1i }
temp += c[i};
return Lemp;

t

EA A K process HE AW Container BRI AZ A, HE Container & ¥
THRERNL Y Elenf Temp GEE. BITLAE=AHH 1M typename TR ERHE
EFHFE RENZFREME, MARKMHAKESRT. B “2A typename
MR L[5 4917).
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Strings strings;

a8tring = process( strings, strings.size(} }: // 0K

X4 process HiET S Seq BB ITME, # HBRSS5EMEMA S EHHBE
fa] 7% % P 1E -

template <typename T>
class ReadonlySeq |
public:
typedef const T Elem;
typedef T Temp:
ffo..
Y

191] AT LLSE B -4 Readenlyseq B 4%, RAERFEEAHILE.



%k 54
traits”

FIR LU B 2R R A, RS, AU RRREXNE RN TR
AR R AR TR . fE AR L[KS53) P, ROVEE T E AR
KRS 2R RE R T A AR S B SR R AR T

Strings strings;
aString = process( strings, strings.size() ); // OK

atd::vector<std::string> strings2;

extern double readings|[RSIZ];

process ik 5 Seq A MM R AT UME, (HETXPRAER & vector HEM T, FA
vector A E X (process BEFAN) HEMBRLT .,

#4177 Bl process —A ReadonlySeq, BA R & RAMEE, BT HEEAE L process
T A M BRA I AN A2, 3 H A% ¥ & process KA — IR F—
XA KFRE AR AL, traits 28 H TR R,

traits KE—AEFEAALKRMERMES. R, SHENAEREBARBRE, traits
R T e TR KA.

template <typename Cont>

struct ContainerTraits;

H 5% traits KR — AN MR, BAEE RSN S S 02 € R R 7],
WA— MR R, RIEERAY raits %5 Hik. 7B T HRRE XA
. TEX/MA T4, ContainerTraits ¥i% Seq fil ReadonlySeq 7 #% BT ¥ A #9£Y 5 {F th

Miraits: B, HHS. BEER, AEEEAREAF. B4 AEKRIM traits class (FFERX. HEXMK),
9 I JE traits class template, XFPHHUR MM A M THEBE LSS, BT ARKFTAERS, taits
EH T # e (Hih) SReEENATE. —FAT
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193] W,
template <typename Conk>
struct ContainerTraits {
typedef typename Cont::Elem Elem;

typedef typename Cont::Temp Temp;
typedef typename Cont::Ptr Ptr;

br

A T IRHINM traits B, AT LS| A BRYPRER Elen X E, @il 25
RE, NEGEREZRYLELR raits 267, FWT LI BIX — 54,

typedef Seg<int> Cant;

Cont::Elem el;
ContainerTraits«<Cont>::Elem e2; // '5el MERMAE

A BAME process EMEE, FIAH traits BB ARBRERR L ZHEEDH .

template <typename Containers

typename ContainerTraits<Containers:;Elem
process! Container &g, int size ) |

typename ContainerTraits<Contalner>::Temp temp
= typename ContainerTraits<Container>::Elemi]);
for{ int i = 0; 7 <« size; ++1 1}
temp 4= cfi);
return temp;
]

B L EBAMAFE BRI, B MEE process KBEFBEMILARRT ! 5587,
NTHBEETRTENLEE, RIS typename Container::Elem. B EQNE

& UL, “318 Container MIE R T Elem, MH—1R, TR -AMEHLAT", TR taits B
HLAE typenane ContainerTraits<Containers::Elem. AR b, BT E, “i8
EFLX BT container M) ContainerTraits %, H HEREBEN LT Elem, L

', CRIRBET". BAMERT B, WTRHBEAERIMASGHAEE, TRM
PRI traits FRBUE . RHHITICERBTUE BLRAMARAE ~MIAS B REEN A

E8, BAEH maits 2GRS THENBET —MNGEATD AL O A. a5
MERERTATBORRNGEER, NRRFER AT TEBARGRAY, [ HEAE.

L, WR-MARAEESR, RFARMBRREER (TR AKE -
BACHUERGERBEMT ). KT, 82T U RIEED RN AR — 5
®H, EEEREHARNME L0, TR waits BBRBATEAL, DERALE T
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A e ARG R, AR AR A ST
class ForeignContainer
[ AR AERI(E e
}i
I

template <=

struct ContainerTraits<ForeignContainer> f{
typedef int Elem;
typedef Elem Temp;

typedef Elem *Ptr;
};:

# TixAcontainerTraits$t, i al LA Fiiprocess—/*ForeignContainer,
AL IR I 2052 T4 S IR EE . J5OR iprocess LAY ForeignContainer &k
W, POhERE LT R AN AREERIRER B

PoreignContainer::Elem x; // Wi, FeaxMmwEss o

ContainerTraits<ForeignContainer>::Elem y; // OK, #fltraits

¥ traits BB AES D —MEBES, Higfs REABE —MERMITRY XMEERL
WHBRAE S, MeXEAAREL BT (key) BITRY—FE. AL, X traits f)
“gal” Rk TR i dEE AT D, R R AL B

Wit traits 25K ) — MRS RS —MEALE T, ZTEAR BT AR ZER
KB (R LEHHRENER #MEEE. AR traits SR, HHET (traits)
MR ks, B, HATLRE BN AR (REENBFHENEE,
M NSRRI E L ER), RIS RN EILNSOERBERRAE

template <>

struct ContainerTraits<const char *> {
typedef const char Elem;
typedef char Temp;
typedef const char *Ptr;

}i

£ TIXNER “A88” KR const char *¥5fk, # Al Ll process — N4

const char *name = "Arsene Lupin®;

const char *r = process( name, strlen{name) );

AT LA AL KR M R 3 A | E, —— A int *. const double *%§4:jl4F
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. A, EXELLRAEMEHANPANMIARETWE, HASRKEHRYAFH
BlE Y. A TEBEA RS, LRI traits SHA X B RBELERE.

template <typename T=

struct ContainerTraits<T *» {
typedef T Elem;
typedef T Temp;
typedef T *Ptr;

I

FHE Mg BB R4FL containerTraits — A& int *&& const float *
(*const*) (int )., MEFEHMIBHFUEERLH L, BRIEAE—TTNHELE
ContainerTraits WA

extern double readingsiRSIZ);
double r = process! readings, RSIZ ); // WIELT !

Ri, FHEEE. TE, MEAEENEHREAXNREFLERE BA85E

HT RN % (Temp) MERKEY, BGE, FRERNMRERMTARL, BHE

ERESEN. RINFEBIEUAELHNFEREREIRNMNRKAE . 445

¥, *Fconst char *M{MM . ContainerTraits<const char *>::Tempf¥i% ¥ char,
W AR &R const char. B LRI — 8RS80 R ERAF (R L B PP -

tenplate <typename Tx>
atruct ContainerTraits<const 1 *> {

typedef const T Elem;

typedef T Temp: // #H¥: BV Elem MEFKRE
typedef const T *Prr;

1:

HRBEBH—NMERERAES (HAR-MEREEERED ©, EKAER
AR REF S RE T — R TR,

RN IE AT LA B R A THE raits LI R E TR AR &: B4 “48” HaE
BHRAMERMPAE. fitn, STLHAEFRBENEKR (21 “STLI£K4]7). &
MR EGFRBTHEX containerTraits PSS, BREMNFATFE. i, &%
B % 2R AR ¥ vector RLPk process i, BAKT, HELFRIEEEXH4EH.,

template <class T»
struct ContainerTraits< std::vector<T> > |

typedef typename std::vector<Ts::value_type Elem;
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typedef typename
std::iterator_traits<typename
std::vector<T>;:iterator>
isvalue_type Temp;

typedef typename
std::iterator_traits<typename

std::vector<T»::iterators
s:pointer Ptr;
}:

EHARBEAIESEROR AT EENER, A3EE, XTHARE, EEAEHR
iy, B P B BT LR B AR ME vector B N8R B HIF RIE .

gtd;svector<std::string> strings2;
aString = process( strings2, stringsZ.size() }; s/ WUITHET!
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iEHMTEFREERK 42 £ E LR K 52]) dridiBidH stack BUR.
IR B —MFHE deque REHYE, BE-MHBHFHITEXRIR, FEATESE
KHANERSERNNEFE. TLUED A stack & NS AR 2 HORIF siX A~ o,
FERRTLBMEHNAESREY.

template «<typename T, class Cont»
class Stack;

KT EAL, EMFEHEEE (HE, RETAREEE), HETCEE %F
AR ER R, B List. Vector. Deque, 2%, iFEABER X B2 2R A0
ThHEZESR, BENRATRIMER2Y, 228X 580 n gL,

ERAMHZ - T WEEREE LZ2PERIMEH: — M RRLELR, N—A X7
HaaRA, FREHAERXSENER LENT, AMERXHT A #igdEs. A3
B, RESYABETHAFETHER (B “policy [£556]"). AABREE
HEREEE NEENEESSEERA—HE. Sk, ALl M vector
<int>XERAFAER B, BIMHEERE--1 vector<int, std::allocator<ints>».

i, e List RO 4.
template <typename> class List;

ATENERE, fEList MERTEESHRATHRART . WFREEBPHBR LT
—f, EEEANTRTR PR SH A EFHETEY. MANRSEEL—#, H
HERARE P RS S BB TR 2 A, ERSENETARLER. &
M, MEBEHTOEE—H, ARRAER DGR SRR 2 73 T %BHR R O
R HB®

template <typename T, class Contx
class Stack {
publie:
~Stacki{};
void push! ronst T & )
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[ e
private:
Cont s_j;

}i
Stack [P RETLRERIMERL S, —ARRTERNRE, H—PRRESEN
R, HHABRDARSAERNZTERUNONE.

Stack<int, Llstclnt> > aStackl /! OK

a,,

astack2 fll aStack3 17 IR T AT REFEAE IR B 00N — Bty il B, W SRA1 P 4 70 4
KRIVEFE THNRMIARAR, HLRAH M REFWEIR (fEastack3 BT, FAA
figl—A string HHS—4 char ), K —MAL I bug (fEastack2 LT, HA
M double #| int B‘]Efﬁﬂ*‘*iiﬁlﬁ) Mesh, KEH stack HP AR EH R LI
i, R A BB A LN S Nl T RUE I 3 RS
#ft -M&ﬁ‘fﬁrﬂ:ﬁ{%ﬂﬂfﬁfﬁ.

template <typename T, class Cont = Degue<T> >

class Stack {

e
}:

W stack MR R FHEZ A Deque SEIELE A A GO ILSCEN, IXIRA i

Stack<int> aStackl; // F#A& Deque<int>
Stack<double> aStack2; // ## i Deque<doubles>

X% bW R b E R 28GR RS stack. queue BLR priority_queue FrH K7

std::stack<int> stds; // 7H#Mbdeque< int, allocator<ints =

JX R Ty st 75 A R GE R — A R AT AR o R AREE R /R 24 stack Bl
Kt XAy R TR o TR ERAMENT (GEHATRA) HaK A Stack
HEMALRE R, X7 AR T AL R E

R, IR RSV LA AR . BRDOh 20 A A AR AT R AL, XA X
VIR R R AR A REL, B, KR REDPR IR, AR W RA A

Stack<int, List<int> > aStack3:

Stack<int, List<unsigned> > aStackd; // WH! e bl

T

RN KA B RE RS E MR RIS LR G — MR Ll —
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BERE - MREFHEY. IRSHAAUARNHELRF, HRMEESE.

template <typename T, template <typename> class Cont»
class Stack;

BEIHRE stack MEBHFERE L LT ENFOK, HLAR, C©EFEHFAE
B LARURREEE, REAZERE—T, BB TEREE, THA-RUNA
FHC. B_TEH Cont B—MRRARES T ©R MIERMET, ZREHRF
ARNMRUEAFR2Y. E, RIRFELH cont HERLZFSRPET, U8, RIS
S0 — 1

template <typename T, template <typename ElementType> class Conts
class Stack;

B, KHNLF (BlementType, 1) T RIAELIZ FME, AR
PRENEF—H. RELFERBER, BR, MRNDCHIOEETUAE TR, &
RS LT . Bk, WM stack BUITRA EARENAFHERT, M
S48 KT AR T R

template <typername, templarte =Lypename> class>

class Stack;

B, HTHABEENFAYE, ZRORELBNZ™RNREY, FEC++ETRE
MERE RV BIX 4 .

stackHRFH R EFEIRTHMLEBRABIRSY, fiBIMASRHRAFEL
M srack:

template «<typenams T, template <typehame: class Contas
class Stack {
Foaa.

private:
Cont«<T» &5_;

b1

R A SV U R E BRI B BIR BRI Stack 1 5K RIKED, TWARE
*f stack BHATHANEH A FORETEITHE. X “FOHL” FAARRET IR
REFH TR I 0K A F /A1 (74 bp i 977 etk «

Stack<int,List> aStackl:
Stack<«std::string, Deque> aStack?;

ATHBE—ABSHEN, TLUVBENRRSHEE - REE:
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template <typename T, template <typename> class Cont = Deque>
class Stack {

Fidsas
}i
£ i
Stack<int> aStackl; // HBENSEHM, B cont £—4 Deque
Stack<std::string,List> aStack2; // Cont £—4List

A B K B LSRN RARE LS AT LR Z o i i 8, L
7 3l R

B R 2 8 S0 i R BB IR KR 2 7 S BOR A, RARE L . B
w, R T RBE B .

template <class Cont> class Wrapperl;

Bl wrapperl THE P RYZ PN HERELS (f wrapperl i) Cont S5 A1
b, [fHX# Y class AR typename, HERZNTERAMBAEE, PEHE T
class B struct, MARERE —MRE. A TaRiFSKREEFTAKM. Fk BT
i, MWEIA ¥, typename 5 class e 22 MR AT 20 “Tikey X F[%K63]7).
X ERL 2RI LA — DA R, Bl wrapperl< List<int> >HRISES g2 Wi,
Hig List<int>AdR—IMERIL T, RECHET MR

Wrapperle< List<int> > wl; // R, List<int>B—PEREF
Wrapperl< std::list<int> > w2; // fH#f, list<int> %—"i\_%’éﬂzi .

._i.*:“!"' sa Rl i as s YRR R

A — B AT, BEaT AR A

template <template <typename> class Cont> class Wrapper2;
Wi wrapper2 i B — RS T HEIEREE S, (HAZBE — BB A 7o LY. it
AYETRAR, IRERLATHENERSH.
1/ R, List% _

WrapperZ<List> wid;

b SR A BREN SR bR A BRI AT AL, ALK A MM

template <template <typename Element,

class Allocator> class Cont>

class Wrapper3;

SR AT 77 2
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template <template <typename,typename> class Cont>

class Wrapper3;
XA R, MRLAEERARRL SN

Wrapper3<std::list> w7; // HiFAILLT{E

AR, HEARER (W 1ist) TRESVIEEREHAASE GXR
0D, F El w7 QEGEEAREREEE ETHE, BRI BT HNE
STL, ARITMREH EHE EELHE.
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policy”

(E4 ik “Abat ERE BB L[k 52)7 H, AT T MR (stack) BB,
WAy g i, W R s £ERR O RE, B L delete B AR R ICH

template <typename T> class Stack;

XF RIS, HEAS AL, SRR ARY delete e BT
WM AT, i, IREFTIRAON Sl A T b, S IR kT St HLA A A
Jess, geAh, WRATRERREHIR R R X Rl mARE NN R, UTRFREE N ITE
ff’JHzIﬁfﬁﬂ‘li#E’]Tﬁfﬁ FRHRAH AR — AL nul ] R FRF S
fukeconstEnaEs v hinee ) T OMBHISRRITR 1 (Bilon ol i

TIBS: w5 stack PRSI AR, BB S ERAE AR delete, H
SR K, NiZ{ER] array delete (BN, “HMiAnm[KH 377

AT H br e LLR U T 7 NS stack BUAR )4 6 ef &

template <typename T>

class Stack {

public:
~Stack() {
for( I i( s_.begin() ); i != s_.end(); ++1i )
doDeletionPolicy( *i );
}
. g
private:

typedef std::deque<T> C;
typedef typename C::iterator I;

C s_:

(Dpolicy: Hib§. BIRERW, HFEXPEERYAE. policy B PRI PMREBR, L RH FHidZ B a0 TA %
MiTkH. CEWALE () REHLE. —F &
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AP R R B — B T M ST B EAIMATIE 2 deletion policy (HIRRERER).
dAoDeletionPolicy RIEBA I EEMEHEN. BB HRE, Ystack B #LHk I
FHERKEEZ2EHN (B0 “BUR B ALK 5517, policy BB T .

templacte <typename T, template <typename> class DeletionPolicys>

class Stack f

public:
~Stack(} {
fort I i{ =_.begini() 1: 1 != s_.end{}; ++1 }
DeletionPolicy<T>::doDelete{ *i }; // #ifpolicy
}
A
private:

typedef std::deque«T> C;
typedef typename C::iterator I;
C s5_;

I

BIiLH A deletion policy £ Stack HHWREPHMMA, WMTLBE stack /)
DeletionPolicy B—PHEWR, HARKH stack Ko ERBHTLME. ©RE
%A doDelete MEEHARE, ZREATH Stack M7 ERITIE LKIMERSE, M4
BATATUET 2 L —HE U ERE, Hhy —4# 5 delete:

tenplate «typename T
gtruct PtrDeletePolicy {
static void doDeiete{ T ptr |
{ delete ptr; }
i

24K, W LA A R R ORI A policy. #lfn, BATALAER R ¥R R #14:
ff, MAREH - AR A R

template «<typename T

struct PtrDeletePolicy |

void operator (1( T ptr |
{ delete ptr; }
i

H HA stack MR P RNBRRIEBSRWT
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DeletionPolicy<T>() (*1);

(X, AN R EE, EhjREE policy 15— EREHE
FH 1) B ) 9 i
o7 7 SIS BT A B B A 2 B AR AL

template <typename T=>
struct ArrayDeletePolicy {
static void doDelete( T ptr )
{ delete [] ptr; }
b
template <typename T>
struct NoDeletePolicy {
static void doDelete( const T & )
{}
}i

MAE, 4@k stack B, BRI LARRE —4MiE 21/ deletion policy:

Stack<int, NoDeletePolicy> sl; // AEdelete int TE
Stackestd::string *, PtrDeletePolicy> s2; // delete string *
Stack<const char *, ArrayDeletePolicy> s3; // #irdelete [)
letePolicy> s4; // A Edelete!

Stack<const char *, NoDe
e N T e S T b -t et

i gt e s

R e m

el ! i o

A —A policy W H A Fmg S B, W% RIFEELE A BRE policy:

template <typename T,
template <typename> class DeletionPolicy = NoDeletePolicy=»
class Stack;
Lif oo a
Stack<int> s6; // A#iTdelete #hfk
Stack<const char *> s7; // AHiTdelete #1f
Stack<const char *, ArrayDeletePolicy> s8; // #irdelete []-

FERB B b, R TR P Rl R T S RS B, A
AR A S KK 55]” s B RERBARSE AT SEIL 4 Stack. Xk A SEILIREK

(implementation policy):

template <typename T,

template <typename> class DeletionPolicy = NoDeletePolicy
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template <typenams:> class Cont = Degues

claszs Stack;:

XN stack FIAHR THIMO R G
Stack«<double *, ArrayDeletePolicy, Vector> dailyReadings;
Rl T AR AN TRt B 8 — AT A
Stack<double> moreReadings; // AHiidelece BiF. HBEEFEH Deque TR

ERHEFRT S, FREMRXTIRAT AREREE. BE0E, ZERE
208 CARA EICBTHE I BT B FT.
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RS 2L

R LAY B T L. B, MBEREX RHERE X L[FR46]7 &
ITieH] Heap B ARHETTHL, MU ABBRE M RUEFLS.

Heapeinkt> aHeap:

Heap«const char *»> anotherHeap;

PRBBE R T LA B A ARtk . WARE — A REER, AT AN ZRERIN AR
B 1
template <typename R, typename Ex»

R cagt{ const E &expr } {

/W EER R T
return R[ expr ); 7/ ﬁﬁd
}

SRR AR, Ll BAMIT R, RE CBE” Bk KBET
E

int a = cast<int,doublex»{12.3});

A, RARHE (ARG ETEMME LUlGESREGERNTHSsEN
REMBRES. ZEFHZ D, IPIEHEABIRESES (template argument
deduction). ARG, EFXHHRD, WHEEAE “HEREs" B “REEs"
ZREIMK S (B “BRARAE[EZKA5]™). EBNZE - MR, DHFA MRS
B, AT R¥ZH, BEEATRUBNEEEEPRAOE 4.

template <typename T>
T mini{ const T &a, const ¥ &b )

{ return a < b ? a : b; }

ERVBEHERLEMRHATEA nin B, HIEEELSRNERSRALSEET,
HEET e HER L.



164 57T BRREARF

int a = min( 12, 13 ); // THint

donble & = WERL MU, chac HJL EREREE
AR I — AT ARG, R T R 3 R B T R T S R S

IR, RAT MR AT LURT B0 7 s R A%, BB BRI RAT A

d - min<double>{ 12.3, 4 ); // OK, T#double

BRI B SE S HE S HLEDRAE ] cast BB, ok E RN

< N R
o AL R S

SERMR S, WIERERR ST MR AR AR SIAR, R RERE
KA R A . L, TR IR AR RH R I RR, BT B RE, BRI

int a = cast<int>{ 12.3 ); // E#double, REMHMEME int

VR, WRGERA AT RS HEN, IR LS E R R R L 2T LA
M. ZEXAME A, R G AR AR MR (MR ) BUA], ey al LLRATHES
FkARR, M TERM TS, ERSEWBUT AR RN, RELPK
B R s R AR TR IR R Z A, A A At T LR

FFXEM, HADALERS LI cast MAMIEE, Hom, “RIEIERERR
static_cast. dynamic_cast.const_cast bl reinterpret_cast #/ R
W2 7 A, BREHXAEE, FRIXIA SRR e SAREN, 2N KRR
(WA new #AFFEkE AT 85N+ BER R, (AJLFTLLEERMRE, ENMEER
BT cast MBEBIXHEMATNEER (BRI KR REF[FK7,

R, MREEHS REER ARG EH P RSB RMBEAT R . XA T
TovE ML B KR S R B L2 3 0 B U F LR, Rl — M AE R re-
peat BR¥EMR:

template <int n, typename T>
void repeat( const T &msg ) {
for( int 1 = 0; 1 <« n; ++1 )

std::cout << msg << std::flush;

}

FXE, BOVMOREME int BRESHARRES 28, I UUEENRE
(message) MG AT LL T, VB SE 2 HE T PLEI AT LLHE B AT 10 v B K Y
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repeat<12>( 42 ); // n#l2, TEint
repeat<MAXINT>( '\a' ); // n®EMAXINT, T Rchar

{F cast. min#l repeat #H P, GiFaaT LU B RECES P H#E T H MRS,
Iz A HE S LR AR N AN R B B AR T HH B ERRE S

template <int bound, typename T>
void zeroOut( T (&ary) [bound] ) {

for( int i 0; i < bound; ++1i )

ary[i] = T();
}
Y S
const int hrsinweek = 7*24;

float readings|[hrsinweek];
zeroOut ( readings ); // bound == 168, T A float

L@, zeroout Hi¥— AN S, BB SHE T HLHIRESS RIHTiZE S RA,
ok 5 $ 4L i 3 SR OT RN R AL

RAVEE R A K —Frehuat, BB Ziel S k. R, oRHEHRE S 4
BT T DR A MR . % 18— T DA PR i 1K A ol 0 ) R AR
(B “STL &t [ %K20]7):

template <typename Al, typename A2, typename R>

class PFun2 : public std::binary_function<aAl,A2,R> {
public:
explicit PFun2( R (*fp)(al,a2) ) : fp_( fp } {}
R operator()( Al al, A2 a2 ] const
{ return fp_( al, a2 }); }
private:
R (*fp_) (Al,A2);
}i

GX b pointer_to_binary_function MMRHIFLIR, e % XM T
PR T AT B R R B A A AT, JUSEE AN X R B R AR G ) R
S B A X AN AR AT R

bool isGreater({ int, int );
TR, G E T LAR (I — A “4HG BN R A (helper function)”, %R EHE—1)

R THESEREE S, b (R v LUGUE P IV — M 22 4k — D AR
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166 #4457 BETihy

template <typeéname R, typename Al, typename AZ>»

inline PFun2<al,A2,R> makePFun{ R (*pf} (ALl,AZ)
[ return PFunl<il,a2,Rx{pf); }

fdee

std::sort{b, e, makePFun{isGreater)); // HET

XM PR, iR A0 M A o B0 5 ORI 5 1 o 5 5 RO 0 [ 206
RIEABT 2 W T D per_fun. make_pair. mem fun. back_inserter
BURHA - MBS T, UETARTRPLERN. 5 FHSHRE RIS,
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ERERAT

R L R AR R AR ES. RRROREEE, BARE
i

B HOR M IERR R 2 AR L BER A T ESRAKANEHE. FERERAY
MESHITEMNRAER, NVARESR (FInEHNER) AP AEXEER (BBX
Ll eplicit R S0 R B BRAE R, X F R BERK L, T R8s a T+l A
WS ERRPITER LM T, Bt R -HArR s, XEmy kA EEm 4
WA T B const T, M const TE|T), glH (Fl@AT BT &) LLEMBANREGEEN
Mifst (R T 421 8T *) B

ERX A EHMERARE, AFERT R R RS EANTE., XA
g, RN E, REATZILRAG . ZETHEHHH T

template <typename Tz

void g{ T a, Th ) { ...} // Efg—THE

void g{ char a, char b } { ... } // BitgR—1Liim%
fo.,

gl 12.3, 45.6 }; // {EHsdRg

gl 12.3, 45 1; // BEAHFEHERq!

F- AR double T2M AT LUEI double BRAHER N char (HEER
ATHG MM LRSS g, A0, B THRMER g LE T X double) WEABH~
NEFHPMLE, FREFNOREERAN g. BoNMEA®HE P double fI—F int
LE, BA2LERR g, EAYREEFSERNEAEERTM int 3 double TR
XEeH (HEWE--DMESRITM double Bl int B¥EH#), LEL THS Y double (B
int). B, HEAIEEERN g, M double Bl char LEM int 3 char BIAEH
s S e

A SR A RBRR A ERE R, kit A ERERNRYE GER) R—
AATREE, FEEAERNSERENLH LR SERFRNEE B 2%
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168 £&58 $834484 e

AR AR IXER R T AR E AR R R A R A AT E AR,
ARSI BIRIB AR, AT HERAK. LERARBERESRN, NRAFEMHITS
R &R ] R B,

MAPRE ‘WA, RREENHOR . £ “BEXSEF(£KT]” F,
BIFET —THBRE, SHERBRT 80 ERER N FARBRR A

template <typename Al, typename AZ, typename R>

class PFunz : public std::binarv_function<al,a2,R> {
iiOBR R RERE KT YRR

]

ARG P EEBIFCIMEY, RITRET —AMEDRY, BHTHTRRES
i ML TAE

template <typename R, typename al, typename AZ>
inline PFun2<Al,A2,R> makePFun{ R {*pf){(al,Aa2) }
{ return PFun2<Al,a2,R>(pf); }

MWEE LR, CBRABHLEL, REMATHPOTE, ATHA ERNEH
Abool isGreater({int,int) ME ¥, tkhEmakePFun (isGreater) A& PFun?

<int,int,bool>{isGreater).

AR, BNEABREH N — TR EF

template <Lypename A, typehame R>
class PFunl : public std::;unary_function<i,Rs> {
public:
explicit PFunl( R {*fp)(A) } : fp ( fp )} ()
R operator{}){ A a ) const
{ return fp { & 1; 1
private:
R (*fp ) (&),
}i

Elik_ﬂﬁkﬁﬁﬂbgﬁgﬁ:

template <typename R, typename Ax
inline PFunl<A,R> makePFun{ R (*pf){a) }
{ return PFunl<a,R>(pfl; }

BENRHEEREEN - ERONA. B, EhE2BA%— MEARN
makePFun AAMEF=EETRE (— MR R, B— Mt —-TR%), FMBFR
MABTRERTHEAKE T, XEBXHBFYERERE, HRXENE,
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SFINAE

20k B R PR S S HE R ALUR 4 B EBR AR BRI R IR B Pt AT e, e
R TR & 2 R — R L

template <typename T»= woid E( T };
template <typename T> void £{ T * };
F

E( 1024 ); /7 EHFHE-—1T£

REEFRNTREEHR P E— M EFEICRE®R T« ZIEEN, i, RERAT—
MEBNEE, ZM2RTNERESBREBE. LD, ATHE A BERThHS:H]
T, HEASRERSER. 8, BISIIANT “BHEWItE#HEiR (substitution
failure is not an error)” AM&, Vandevoorde Fl Josuttis ®#5 B T/ 82 SFINAE,

SFINAE R — T REBRENRE, MARET, ABAEZERRBHE, BALSHE
SHESHHHNAE 2, BLIRRENERREERNERARIEER. B4t SFINAE
MERFAR LR Tie, fER—RuRBER, EHfERE.,

[BI{Z, -THE “4t2t £ 245 80040 3K 52)” R IsPtr 5. HR, A TH
E-TRNOEMREAEM BB, SHTERBRSLEA, EXE, TOUER
SFINAE R KRR 42

typedef True char; // sizeof(True) == 1

typedef struct { char a{2]; } False: // sizeof(False)l » 1
L .

template <typename T» True isPor({ T * };

False isPtr{ ... };

#define is_ptr{ e | {(gizcof(isPtriel}==sizeaf(True)}

R, AL is_ptr KRBT P RERMBHBER M, XEHTE 4
PR MR S B S A0 SFINAE T Al . IR e AIBH AN, RiFRBLILEEHNR

(D Vandevoorde 1l Josuttis B C++ Templates —EMEE. 5 BREBE LN, —F &1

[3%]
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H isptr, HWEHLRHH S S RIEEH A% isper. SFINAE o LI {R LL3ESR
SHARRRITAEIR isptr HERAR REERHIR.

BAHRAFPHRTRE is_per BT sizeof. ATLNER IR isprr &¥
#EaRfE . KREHK, BREMNKEREEHERAR. sizeof BEANT L
FIRSRA, RRRFRENTLEHTHNRARIRTE, BEHALSENLARZE
o sizeof BAETFHRS “RIRERAM " 06K BIGIR [B RELM ADEXNE. Byl L&
R AR R A, LUE e R — R . RRE SRR T B, B4
RERX e PR N F G .

BV A 2 BUR B AL T3 T per BEEMBT R IREE, 2548 const .
volatitedconst volatiledRét S4FhkiEH . M ARBER LSRN —PEETY. W
AR SR C R v BMH (B const Rlvolatile BHA), eS| HEMT
(BN “EHBBARM[EH 58] Eilth, RIBALBLLEREXHHER: &
1 EERE AT B & BRI AR MEE R, B A BRS84St i,
FERMNLBHSHHA —ERAROHBMUEEL, FPag UERIERe RS .25,

PR RS, XMBEARSRAVE “ 42 £ B Z LG58 5207 & BT R apiy
WARRAKBUERRAE AU, #RE, SRTBEEY 4 “ayig” m
B PRGN HE R R RNBNENER. FX8, FE- LRy
RERRERIEN “BF 2" LR, FEATRRNERRA KRR BB
Koo i, KERERFENARERBEEHEA LEFRETINER, Cr+ HEHR
LRI PR —ARE LD A kB E .

HRET LR is_ptr fIFE, MHERMBET S, %+ SFINAE iR Fgis
AR W AT BET . Rild, IR0 B AR AT LD 44 AT T AR TR,
TRRRTEUAREAAHGEMNER. LBNE 8 (—2UJLARERE 6T,

BRI NEE BE P RENERRE A%

template <typename T>
struct TsClass |
template <class C> static True isClass{ int C::+* I
template <typename C> static False isClass{ ... ];
enum { r = sizeof{IsClass«<T>::isClass<T>{0})
== sizeof (True) };

bi

BIPRAEAW, K- RRIG SENAE MBI — LB TsClass W, HHES
B REBBIER 1sClass MBERA. Hh—MEEAH - RRA NI s
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(BR “IH@ LA R HAEIFFESEF 151, BT P FHOETHEE -
B B IRE GFf TR Bkt t), Fik, WRTE -PRBE, BaE—
A isClass¥FHB|LE. WRETHRE -2, B4 SFINAEH & 28— KILAL AR HIH R,
HAEHEEBELBFIRN isClass. S is_ptr-F, BA)TUURITH A RER 2%
B ADEBER A RBBEIERT, MiBT T JEEAR -1,

B R MBI T 5 B Vandevoorde Fi Josuttis I E/F. BB MEE MEEHIEH
EVARET—NEN “terator” KIERERR (2R, X USSR AERTITRENRHNEZ
T, KBIEE R “iterator”):

template <class C»

True hasIterator{ typename C::iterator const * };
template <typename T=

False hasIterator{ ... J):

#define has_iteratar{ C 1%

{sizeof(hasiterator<C>(0})==sizenf (True}|

Ehas_iterator BFFMILE LY 1sClass B —BH, BX—HRINBHER -4
RMEMPHBRBEMRMEE (BN “FH typename KRB L [FK49]™). mBc B
RA—TERRY, BIMGESGTmo SR MR ERENEYH, TUHLIL
BN “APTE" BEE.

Br, HBRATE—H Andrei Alexandrescu® BEME T He Bl R KR 71 fiT2,

REATE 1 B T2 R, XU LRI R E e, MRESHMIAE A X
) ¥ e .

template <typename Tl, Lypename T2>
struct CanConvert |
static True canCanvert{ T2 };

scatic False canConvert{ ... J;
static T1 makeTl();
enum { r - sizeof{canConvert! makeTi{} )} == sizeof{True} };

1z

WEINFE “4tat £ RE SRR K 52)” BB Heap STHL —#E, REBBILT AT £ fRI%
B SHER SRR RS, &% B4RANRFESS RS, BdEh
SFINAE DA R HAb e R H AR, RAOVE G b i Ik B B “XAMRMBERR—4
RERLYMFEHE? —FRRPAH - PRER “iterator” RRZF, FE LTS
B atd: :string. ”

(1) Andrei Alexandrescu # Modern C+4 Design  BHifE %, AfEBZRG 2 & “Techniques” HFRHF I .
— T
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ZBHE

AR AN LA B i B . B AER R B RO, e L
IR D BAT BT o EBRANE — A BB, AR IX AR R bRAE, Rtk
AR—PEHRERE .

IXABU AT LR 0 — 0 ST Y, HEX AR R “<” BRI
SRR AT, Fildn, BATATLAR KB “BAL A4 105 RARR (45K 12)” B String %

BEAHEITH
String names[] = { "my", "dog", "has", "fleece®' };
const int namesLen = sizeof (names)/sizeof (names[0]);

slowSort ( names, namesLen ); // HEWiH® B fG&FHEF T

KT slowSort M —MABA AT K8 T X ME L F#HM, (515 i slowSort
(1O A AR, iEBRA V& AP TN A 4.

221 PR slowsort PRI HEIN T String B (LA RIAZ XA i A up
R stringR HAT A IR swap, 45t 8 H1—MRT String b % i 58 B 178 e A 1L,
CER, JFHEMRE R AN AR E Rk A 0

template <typename T>
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veid slowSort{ T a{}, int len } |
for{ int i = 0; i < len; ++i )y // HFHE-HAE~
for( int j = i; J < len; ++3 )
if( aljl « alil )} 7/ MBKFEENE
swap{ aljl, alil 1: 7/ WATEH
1

BNUHRAEIRA string M swap B ARY, HE, WRscring KMEHRIBRMET—
PR RAEAER swap, A ZEEN swap H2BHA-

inline void swap{ String &a, String &b )

{ a.swap{ b ); }

BRI RAEEEIE MR R AN swap, EHESWMT? MBRAFME, LER
SHEARE, FALRMARILET UHRGEETN swap, EEFHT MBIESYIRE
Ky slowSort PFLMI-—HMBH. LHFEL, EXRERT, HREBVIMERTFES,
RAEA RN slowSore EHEE N, HHR, EHEM. FEENE, WREARL
A string LR T —AMRBMFH R swap, HIRKATL AZMKBZTRE, XHEHAB
HeiP LERMEALIBER.

RERSEGR CREFRERBANTR. XA E RE I RBTHEN R
RRWHAT CIABABBXERF), ERATAT A AL 1 3508 7 R R AR5 BR AR 3k
P HANEREXBERTRE: FERNMBEMLHEFORATONER, BARTHERE
, BARFHLABRAAMNEL DT BEFHBIERY. 7 “STL &L
[%#&20)" FCLFH T AN —TEEY, Mstate %

vtlass State {
public:
Ff...
int population(} const:
float aveTempF(}. const;
A
b

T “STL &3ef R[£K 2017 PRAMHAA: LB “THRSRBER" HF
WHRE SR, BRAYZHEEERRTUES XN /558, XHrt4T
1T -

template <typename T, typename Comp:

void slowSort({ T a[), int len, Comp less } {
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for{ int 1 = 0; 1 < len; ++1 1 // H+H—HLE---—-

for{ int 7 i J < len; ++3 )

=1
if( less! ali}, afil ¥ ) /7 WRHFMBRE
gwap{ aljl, alil }; // WRiTE#H
}
F i S
State union{50]:
I A

slowSoert( unlon, 50, TopCompl) )

MBPEESYETH < 1B KT slowSort 8F, A slowSort ITERE—MT
FE, KB, BULLRR < BAEFEEAE, o] SLE ] — ARk N f L i A F e i
HE.

REERRML, BAAENRABRE—IMHEE, MFEZREY XTI,
BATET B H#iF slowSort, BATERHINMFEFNLSLAREMA, ENELERER
BN ERRBIEE W T EHF. RAZHEAER, WREAETER, BEES2H
bR B T

template <typename For, typename Comps

void slowSort({ For b, For e, Comp less } |

for{ For i{ b }; 1 '= e; ++i } /7 M PH—FiE -
Fort{ For 3{ i ); i 1= e; ++37 )
1E( less( alj]. alil } ) 7/ WBRKRTFHEE
swap( alil, alil 1: /¢ WRTTH

)i
template <Lypename For:-
vold slowSort({ For b, For e | {
fort For 10 b )y 1 1= e; ++i } // ®™TE-2mEee
for{ For j( 1 J: 3 !'= e; ++j )

LEC aljl < afi) ) /7 WERKSFFaH
swapl alil, alil Y: //7 WHRITEH
}
A
std::list«<States> union;:
L
slowSort ! union.begin{}, uniom.end{), PapCampl() };

s5lowSort( names, names+namesLen ;

Fop BANE AR AR OB - ER LB RGN, 5 STL A MR8
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H. BAEALLOEH AR slowSort 22— M2 MEL T, MANNEREA - EERIK.

MEPBFRATLERE — T EERERNEGR, BRARE#H084 00 L F 254
WER. AREMER, KRR ELUXA TR, PRTRANARNENERER,
FIR MR ERFAZABEPHER, BERSABEY TERERNERZT. &
HEHEN slowSort HERIRILHIR -MFEIF. E— R oA NSRS ZRIT
BAR. & THMKNRE. SHBE, slowSort EREHABEREH:, HETHH
LEERE “HA” AR HEFESFOA. IHTLATR (BEE - LHFER),
AMHEE A O T RRUR G NTRTE, RHEFRET S TR, R4
WIrEREm, HEME R LR, IR ERIERAE —& TEB.
ot WRFTH—HEHRT &R swap R, slowsort #4 H a0 EHeERRA,
e E CEAME. X “A0E” RAEFL. BiERBE, “TUELR” X
EUTHIHEERTNEE. 28 “Command B 58 £330 [£K 1917
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REALRRAMER

ZCHC++ 7, WREHRH-TEANUMNRY (BUAERREMH), FARA
RELE. o TREHE KA RBCREAT R BNER . mRKE PSR RE - MR
BERRRE, BazEkREALBEHL.

MT OB MERR, XERE-MIENEE. R - PREEEXTKE
B R RS, HERGEH THDRMA., =4, RETNHE AEH R B AT E
HI A AT

MEABTTER H- - EERAS R IREE—MRERRE LS, #4—
EEAER ABUE A RO R R S B, TN, RATHAEBES
RGTPARE, O UABERH ZHES, IME LR R PR LR R BT
BIRELEL. aRAFRERAREHRNRE TIRASEIPL, GRALIH
HIAH B XS5 C++ FFTHRFSREME—BWN: EEMNEESRYHBEZH, #BEN
MBS A BRI AER. MREYR, AC++ P, HFAU “BAEE", HBERLE
frahBlI Tl

ZE— AR, B KRR

template <typename T, int >
clasg Array |
public:
Array{) : a_{ new Tin] } [}
~Arrayi) { delete [] a_: }
Array{ const Array & };
Array &operator =( const Array & )i
vold swap({ Array &that ) { std::swapl a_, that.a_  }; 1
T koperator []1{ int i } { return a_[i}); }
consgt. T &operator []1{ int 1 | const { return a_[i]; }
bool operator =={ const Array &rhs )} const;

bow] operator !={ const Array &rhs |} const
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{ return !(*this==rhs); }
private:
T *a_;
}i
XA R AT AT AL, B RAERINERS B, R T HE X
KR T A A T AR AE, AR R S HE LR (BOR R, s T L
KRBAER). iEBAFE A operator == FLH:

template <typename T, int n>

bool Array<T,n>::operator =={ const Array &that ) const (
for( int i = 0; i < n; ++1 )
if( !'(a_[i] == that.a_[i]) )

return false;

return true;

}

A1 030 A B b 3 LA R R SOH e 26 DA AT LA R 26 L HL B
FANIME DR BB —Ht, Pt B TR A AT AR AT, R R AE TR
TCEAME, BABHA Array M EMEAHFH.

Array<int,12> a, b;

/.

if( a == b ) // WM a.operator ==(b)
Pidwis

FfArray<int, 12>% B8 H ==t E 770, 40188 L BlfbArray<int, 12>: :operator==,
XA BLEFi g%, mERE LR N Array<int, 12>HX R H == (&= #ERF, €
VHH T == 8465, BAL LB R R

[ — AN K X == T KRR LB Array B, BERE—MERENEE. 21
1, BE Circle BREA & X (RMELENHHA) —1 operator ==:

Array<Circle,6> c, d; // B!
I ——
cl3].draw(); // OK

Bhal, —EIELE. AT A H R BT Array<Circle, 653 S AEH == #1F,
EE¥ operator == MASWELHIL, RHEASKERR.
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AERA RS ) 8 1. Zwifas =ik & LW Array<Circle, 6>: :operator ==, MIf
BHLIASRE EATEEN == BAETREEHA circledt®, Ky kA4 g HH %,

X A TR Bt h, Mo B Rl e RS, (HNASRERLT
%0,

Eﬁﬁﬁ’Elﬂﬁﬁﬁﬁﬂﬁ%’[‘ﬁ‘ﬁ’#fﬁfﬁ%ﬁﬂt A?@ﬁﬁﬁ‘f:

Array<Circle,7s; // Hi#! o T R R

EAN BRI RS RmIF S HEBCircle M7 £ LB Array & H B i bk
7, M SECYsEHl{k Array<Circle, 7>: :operator == B K4 4mEME IR W,

SR

O “PeREEE T L" REAMRRE FREMnESTH. —F &
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128

P R C++ N PR SR BB A S, H RS LU & Hphk 0.
XL T, F— AL RO S TR MREFLTTERE LN, EEXF
CAKBERMNHT, A—RXERAETR - MeiFRaPE LR RBFERE R,
EE-TRENEE, LXfrhdr2 hEE5 ML L hdrl.h, FALIHhdr3 . h E
TR hdrl he XFE, WHRLIH har2 . h ML hdrd h S TH- MR,
WoLArl hRESEHERHK. —BUE, IHMSRESHERFERTIINER, RES
FHERE LHR.

BF I O3k S0 LT H0 R FAL S AR B 1 3k B MR F e
A=, MAEZLCHERE F# tinclude TE£D K., 2EBL U hdrl . h NE:

#ifndef HDR1_H

#define HDR1_H

P L U SRR A A
#endit

K pdrl h B — K #include it — R IFE TR, RALMTS HDR1_H MEATE
M, B #ifndef (D “if not defined CHNP A 0™ RMHEEMAFTLE #de-
fine P LURERKMLLHAR. 4T~ hdrt . h M TR—/HFATH, B+
HDR1_H B#w X T, Ei #ifndef EURESH N ZLTHHBHETRSY.

HE M= LT ERS R Y DRl 1) BB — o AL T8 Bl
hdrl.n) MXEER, XRHAA ST, Fith, By MRlK. BROasys, M
i A VTR T DAk B2 F, KB R A WAL Ginclude guard) T TAL B 1T
MaT, REEEER.

B FATLABGIER S8R50, RS CHMIOEHE D Thtksirmg, R Rt Al
B VF BT 2 BB R LN A AR — A, AERE, EBERN
PO, AMRENRFE P EMIATRSIBITFER, WTSE “IHF—1 %L
. Wit #1fndef HEIHE KT dendif” NI HEREN, EEWHLT, FAIE



180 #4462 f47ik

PRI 2 0 i 0T LA 25 B 38 b b 4R v R

#ifndef HDR1_H
#include "hdrl.n*
gendif

HA, BAVFREEMR #include k308, THRE SRR L 4 BAR R R AL 55 5 3
FTEAN #include. XYRBRITARL, BALLUHE - RERSH, A4 (&
XABI TR #ifndef HDRL H) WHEARK, BIEAETHALER tinclude 281, UEZ
hkXHEAZH. BT, HFEENEERR, XANTHRBWEAAT LI L #include 4
BMAT, B L A AL ERIT R, MERTANSSWHAEF T RERR R
RIEEHUBHEER, BEFEERT, LEXMNFAUEARFRRE, FHENITLEE

MR R E
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AENXRF

REXTIHRASHXEXBTIEA LM TENSE L, B Cr+ BENUARE, &
—EEK B B IS R TR

BENLAERNATHEES 7 EXR AR BB E R R BB P fvirtual
KRBT

class Shape |

public:
virtual void drawi() const = 0;
virtual void rotate!{ double degrees } = 0;
virtual void invert(} = 0;
L A

¥ 1
class Blob : public Shape |
pupblic;
' virtual void draw{)} const:
void rotate{ double };
void invert{} = 0;
i,
}i

BRARE Blob: :draw EE TEREEH draw, FHEHERRY., HhitEgs
virtual IERZEERTEN, FHASEREFNE XREETER. —5 1R H
£, BEEH virtual XR7PHESHIEE FRREXR P — S ES RN, FLHdm
it

class SharpBlob : publie Blob {

public:
void rotate( double ); // EHHlob::rotate

L A
Yi

R, HESBlob: :invert XEMNABARM, virtval XRFFALRAEN. 2
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2. E-NEGMIRERRBE, virtual KBTI ARSRTRE, N TRFNE X
M YW

E—PESHRERRLD, A8 virtuwal XRTESN D RIFKHRELE, &L
SAFR. —ERRA LEREEAR LA RLER virtual XBF, HHTAAMERE
F IR LR BN AR, B — S E N E R MR RIREN S, TR
— M EESHRELRE TR R vircual . AERBE -MEL, REFAHH
o, BVEAME A EERNERELRBENE virtual XBT, E22HEMAT.

MW operator new. operator delete. array new Bl M array delete i
bt (BE “RHETEOAFERI£5K36]7), static XK TRVIEK, FRHXERHE
RRARAD:

class Handle |

public:
void *operator new{ size t 1; // A stacic
static void gperator delete! volid * );
static void *aperator newl[]{ size_t );

vold operator delete[]{ wvoid * ); // B static
b;

CHERER N B, AKX S RN IERTTRE, DERE RSB AR
static, HAM—EATMAR, WREH AT IR Crr (NEM AN TIEIX SRR
&R, MATRANREHREFXEAE. EIXRHEH static AR LR,
BREEENERESTEN ‘I8 —HmE”, RNFELRTE, Wiid virtual
AR —F, AEREN static RBENFEHBRENABRNES, BHENEE
R B, SRR, XN EBEARE AN Y static, BEALTFH static

{E- P LE, BT typename Hl class ATRATL#{EH, Fp- M HEESNE—
MEREF, ML VR, S XBAMEY. Rl TEFFEN C++ BFER
1] typename i) A 15507 3R S 2 0] LU R AT 28 RY, Mide ] class 282k IR0 526 R %
Bk PTRRE,

template «<typename In, [ypendame Quts

Out copy{ Io begin, In end, Out result };

template <claess Containers
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fE“h” g, register KEFHTHAHIFZHHEN TR aME MM X2
MEFAHAENRE), RABUKERET -5 HF8E. MA, KERK—4 A0
A register FHERFAE MMM BIEER. R, RERBNSEREEERIBITHN
HEFATNN THAZRNEFRETFR PR LNIEY, HEXN register NEK
A Ha TR, THOSHmiFENEFTN—mym TEFRNEMEDR. i
W, FC++F, i register HEMNFEFERE XBREFIEW, T TEFORE (—
B hEEEm.

auto XKBLO LM THRA—1T AT E (—MEETER-PRETR) RBIN. A
W Hy Z R

A HI WX — : register Mauto W LA ~SERMAIHE T, BLLIHE &
MEFRITERLEPNARZEEE . P #EER, EXEERAT, FTHNRERRS
FHHRB B o X El®T.
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CH T B R ), 58 construction( HJ1),42
1984 (veiled refesence), 224 copying(3 #),45-47
destruction(ff7 #),42-43
A exception safe copyt B &4 Bl 46

versus initialization(vs. #176{k),41-43

user-defined types(H1 7~ BT X YA, 41-43

virtal copy(&E & )47

and virtual function table pointers(-5 i & 8 % ), 38
Asterisk (¥) operator, overloading (* 8 {1 5f, H#) 145146

147-148

Audit trails, resource control( U7 i 5| % ). 1 RAIL
aut.o keyword{autoF 87,233
auta_pkr

array references( ¥ 41 4| Fi), 148

as container efemencs(ft 5 A BT &), 148

conversions{ ¥ #), 147-148

description{ &), 147- 148

operator vverloading( ¥ {f 7f #4),147

versus smart pointers(vs. &' BEE§), 148

ABC (abstract base class)( i #.-835.113

ahart, 117,140
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Access protection( i F) f 47,88, 111, 113-1)5

Accessor functions( U7 9 & $0). Wger/set interfaces
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ADL (argument dependent lookup) (3248 HEH A0 7 36),89-90
Aliases{ %]8). # Wreferences

Allocating arrays( ¥4 #+82),127-129

Allocators, rebind convention( B2, rebind £) F),180
Anonymous namespaces(B %, #5757 [7]),84-85

Argument dependent lookup (ADL) (3£ 2 MK 49 74%),89-90
Argoments, templates(HR i 3L #9,153-154

Array declarators, pointers to(38 [ 38 B B R RED ).61-62
Adray formal argumentst 3740 T ).17-19
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Base classes{ B35)
abstract bases, manufacturing (G il 8 K 35),113-115
forcing to abstract base(Ji % He), 113-115
implementation guidelines( M 5¢),77-79
member function, determining( A% B B £ 8 E),77-79
pelymorphic( £ #),3-5
Template Method,77-79

Body abjects(F 4% 8,117

Boedigheimer, Kim, xvii

Bradbury, Ray (veiled reference), 50

The Brother,xv, 81,147
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Callbacks([7]id). 7} . Command #z{
definition(F ¥).67
“don’t call us, we'll call you"(4E call 11,
112 call 5),68
framework code(HES2ALAD) 68
function objects as(F ¥ B4 4 H),67-70,. H L
Command #
function pointers{ & ¥ 3#4H),50-51
Hollywood Principle( & #103:1),68
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casting down([e] ¥R
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const qualifiers, adding/removing(const #57F,
WAL 8),29-30
const_cast, 29-30
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cross-cast( i 7] ¥ B)),04-95
dynamic_cast, 31-32
function styled & ¥ L ),29
new stylef 3 1K)
description(4i£),29-32
versus old-style{vs, |H 5,29
old-style versus new style(|B 4% vs. 57 #5129
reinterpret_cast, il

slall¢_vagat 30-32
type qualifiers, changing{ 25 WA 1Y, B(),29-30,30-31
volat ile qualifiers, adding/removing(votatile 87T,
i/ #8),29-30
Class layout( 25 % }5)
assignment, and virtual function table pointers(Wt{H,
RENFEH),38
contravariance( i ¥¥#f),54-55
covariant return types( bR 52K AY), 109
member offsets(5, 7 (s B),39
pointer comparison(f ¢ th $5).97-98
virtual functions( i iy 80),37
virtual inheritance(% #6144 7&),37-38
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Class members, pointers to versus pointers(2 891k 8,
T M AR B R E RI985),53-56
Class objects(25 %1 #). W objects
Classes( %)
handie, exception safe swaps(£)H, 571 2 21T H) 46
interface(#E[1),93-94
Cloning objects( 5 8 51 $),99-101. % J assignment; copying;
initiakization; Prototype
Command pautern{Command # ) 5 W callbacks
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data abstraction{ ¥ 3E b %13 2
design patterns( i H-H#X,),7-3
identifiers in template declarations( S5 B i
b ibE),201-202
versus ignorance(vs Z§R) 224
overloading( E #8),214-215
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fEH LB R, 72-73
Complete specialization{ 7y ¥ 1L}, K explicit specialization
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lazy evaluation(® 3 14,34
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Construction{#ff)
assignment{ KL {#),42
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Construction order{ #13ERi1),141-142
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description(f#ii£), 143- 144
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operator overloading(¥efk 7 T £),143-144
placement mew(5E (i new),119-121
protected{ % {847 #1),114-115
virtual( i ¥ of 80 99-101
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member templates( /i G, 174
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unnecessary static(-~ B ¥ static),232
unnecessary virtual( > & 2% viral), 232

Conversions, auto_ptri¥ 8 auto_plr),147-148
Copying(H ). 75 B assignment; cloning; initialization
address of nan-const to pointer o consi(H - - nan-const
A RIVHEE B -MRA const FTHRE).22
assignment(BE{E},45-47
class chjects{ 3 4% ),38
construction( #) &) 45-47
objects( 21 #),38
Covariance( P4 1), 174
Cranberries( 3 iE55),183
Cross-cast{h [ ¥ 1) 64.95

D

Drash angle bracket asterisk (—>*), pointer-io-member
opetator {1 18 3% G MR R 1R 7). 58
Data abstraction( 1 8).1-2 .
Data hiding( §1 35 B ). 1L access protection; datn abstraction
Deallocating arrays¢ ¥ £117:%),127.120
Decay(il{h)
acraysi §1#1),17,25
functions({ # #1),17,72
Declaring function pointers( /s W] o % #541),49
Delta adjustment of class pointer( 25584 ) delia i8 %),
58,98,108
Design patterns( ¥ 8 %)
description! fi ), 7-10
essential parts( 8 34 8-10
Factory Method, 103-106,108-109
microarchitectures( id 4244),10
Template Method
versus C++ templates(Templale Method &5 C++ 84,77
description(#id),77-79
wrappers{ .35 5%).8
Destruction( T #)
assignment( ¥l f4),42-43
order(fl1§), 141142
RALL 14()
restricting heap allocation( %% 11 555 5 #4117
Disambiguation{iHkx 1% X)
auto keyword(auto X8 7,233
register keyword(register X8°F),233
with template( # 1 tempiate #5850 79-181
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templates(#2),179-181
with typename( ] typename #{¥a¥ ¥),169-172
“Don’ t call us, we' 1l call you,”( A& cal] 11,
B4 call fr).68,79
Dot asterisk ( . *}, pointer-to-member operator( {5 7] &
GRS SR 1T, 58
Down casting( | T $3Y). 5 IL cast operators
runtime type information(iz {7 B2 85 8),31
safe,31
dynamic_cast operator(dynamic_cazciEf.31-32

E

£,65,66
Element type, determining(# i 72 £ 4 %Y),189-191
Embedded type information( i€ A2 2 {5 5),189-191
Exception safety( B8 24)

anioms( % #),131-133

caiching($li $£),135-137

constructors{ #3f o ¥),143- 144

copy assignment{ & B 1),46

exceptions(5T %), 143-144

functons( if #),135-137

new operator{ 3 L fE5),143- 144

safe destruction( %2 7 #),132

swap throwing{ 4 8 8 H] FH0),133

synchronous exceptions( [a] 115 #).131-132

throwmg(#:li),135-137
Exceptions, memory allocation{ B#. R&TM), 143 144
exit and destruction(exit 5Hr#),117,140
Explicit specialization( % R.%54k),155-159. 183187
Expressions( % ik 3))

const qualifiers, adding/removing (i i / 3/ const

5 H6 $),29-30
volatile qualifiers, adding/removing(ifi i / B85
volatile #MiFH),29-30

F

Fahrerheit 451 (veiled reference),50

File handles, resource control 3 f 5)H§, ¥1E¥E%)). i RAIE
Fire safety advice($:k 4 82i),50

Framework code, callbacks({[t]ill,68

Function declarators, pointers to($5 7 o 8 75 B85 75 00 1 41),61-62

Function objects{ i 831 #). ¥) W function pointers;
SToart pointers
as catlbacks([F}18),67-70. 5 ¥, Command pauern
description(#i£),63-66
integrating with member functions( 5 p 7 B $7 8 % ),66
Functton overloading( i 3 B #%). 5 /il operstor overloading
function templates( i BB #),213
generic algorithms(iZ 2 W ik),223
infix calls( &8 F).90
overloaded index operatos{ B 8 % 7 #4E14),35-36
pointers to overloaded functions(if (7 M BIMM #15H),51
scopel f Hi ),88
SFINAE,217
taking address of (X Huf),51
Function pointers(# 8 fE4). 5 W, function objects
callbacks([n]id),50-51
declaring( F7HB),49
description(#fii#},49-51
generic(ifi F),49-50
to inline functions(35 ) P B & #),50
to non-static member functions( 5 815 ¥ &4 6 & )50
to everioaded fanctions(t [ 4 & #),51
virtual( 4 if 204K 41),64-66
Function style( & #4.#),29
Function templates( o § #5)
generic algorithm( 7 X ¥ k) 221-224
versus nontemplate functions( 53R & #0),213
overloading{®#§).213-215
template argument deduction(HiiK 5 &4 5),200-212
Functionoid( i b7 iH75). B fonction objects
Functions( % ¥)
arguments from arrays(¥ 41 #4%). 4. array formal arguments
decay(iB{k).17,72
multilevel pointers( £ i 4t),25,27
references to( 41,62
selecting right version(i% # I f 2/E £).214
static Hinkages, avoiding(# %M &EH) 85
Functor()( 1/ & #). . function objects

G

Generic function potnters{ifi Fi i M #§1),49-50
Gentleman Cambrioleur, 196
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get/set interfaces(REL/ i MARE),1
Global scope, namespaces(2: /& i A%, £ F %7 7),81-85
Graphical shapes, resource control( £ B PR, ¥Y R #540). W, RAD

Guarding ageinst multiple inclusions( B £ WA & Bl 1),
229-230

H

Handle/body idiom(E18 / X MAIE), 117
Handle classes( e %)
exception safe swaps( 7 % €& M H) 46
RAJL 139
restricting heap allocation( ¥ 1b- 58 8 4 {# R #E 43 A0), 117
Header files, multiple inclusion{ % ¥4, £ /1 £),229-230
Heap( )
algorithmst W #%),155
allocation, restricting(%% 11 5, MKl {¢ FI HE 1+ 2) 117- 118
class template explicit specialization( 258 & 8,
155-159
Heinlein, Robert (veiled reference), 76
Hitchhiker' s Guide to the Galaxy(veiled reference). 211,213
Hollywood principle(3F 3212 ),68,79,224

|
Idioms (18 /}13%: / A i)
assumption of non-throwing deletion{ 3 3¢ 4+36 HH S35 11
delete B ).136
checking for assignment to self (I 7 £ 7 B 2K H),47
computational constructor{ i+ W 44 [F) 1538 o %) 43
1o create abstract bage class(BUR & 22, 113-115
exception safety axioms(F# %4 4 ), 131-133
function object( B 33,63
getting current new_handler($5% 27 M new_handlen),51
intent of dynamic_cast to reforence( % 51 B3 47
dynamic_cast),32
meaning of assignment(® H 174 X),46
ordering code for exception safety(F 4 %411t #9).136

partitioning code to aveid RTTH & 4HU5 L1 % RTTD), 94

10 prohibit copying (31 F N, 111

RAlL139-142

reference to pointer formal argement(fEH % 23| F),26
resource acquisition is initialization( BB H I BTG 1L ),

139-142
to restrict heap allocation(35 11 o B &I A M), 117-118
result of assignment vs. initialization( {8 518G {L 1
2 346
robust computation of array size( 220 A/ iy
HAHA)LT
smart pointer( % BEFE),145-147
STL function object(STL & ¥ %1 &),72-73
viclation of copy operation idioms(i & 8 5 4 ¢
WA, 148
virtual censtractor( 2 &% B #0,100
Ids, emplates(BAE 47 IR 7F),154
Ignorance( )
caltbacks({5] #),67
healthiul espects(8 M 4 7),5,12,224
Tava programmers(Java B §1),37
of object type(®1 § 2 X i1 ZRY), 100- 101
and templates( 15 #{§), 180
Initialization(#&14£). 71 T assignment; copying
argnment passing( & M fEi).41
versus assigmment(RI8E{E).41-43
catching exceptions(Hi 3k 57 #),41
declaration{ 77 BR) 41
function return{ & & i& Irf),41
Initialization order{ ¥15G1L.ME}F), R constructlon order
Inline functions, pointers tof 11 P i & & fh1E), 50
Instantiation{ S5 4k)
template member functions(BI#R Al 53 R #),225-227
tempiates(BL%),154
Integers as pointers ¥ B # J 1)
new cast operators( 7 £ 55 B £ 15),29,31
placement new({ iE {if new),119
pointer arithmetic( 75 W AK), 151
Interface class(HE |13%),65,93

J

Java
function and array declarators( B4 A1 40 FYRE79),62
good natured poke at,7
interface classes( 7 125) 93
member function lookup( At A ¥ 7744),88
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Josuttis, Nicolai,217-220

K

Keywords, optional{ 1] i 1) 3% #8:%), 231-233

Keenig lockup(Koenig 27 1£). . ADL
(argument dependent lookup)

Kyu Sakamote, reference to{ 31 / & % Kyu Sakamoto),
42,6870

L

Lazy evaluation( 3 = 5 {f1).34

Lippman, 51an, !4}

Logically const(JE# ! 7 consr), 35

Login sessions, resource control{ § 57 £ 55, B EEN. 1 RAI
Lupin, Arsene, 196

M

Managers, gratuitous swipe at¢ A3 4t R K153 P4, 10
Mertin, Steve {veiled reference), 46
McFerrin, Bobby (veiled reference), 1 79
Member functions( &%, 51 f #)
function matching errors( o $/TUACHE%),87-88
integrating function objects( ¥4 5 % 3 %).66
lookup( ¥ #),87-88
poirters to{--=
contrevariance( 1 %11 ),54-55
declaration syntax( 15 855, 57-58
integrating with function objects( 5 i £ 8 51,66
operator precedence($R A K H40).58,61
versus pointers{ S 16,5759
simple poiater te function( fi¥ H iR ¥ A & L 4540),58
virmalness(M RLtE),58
roles{{1:H{3,77-7%
templates( f#),173-177
Member object(p i1 HF L), . class layouat
Member offset( W i (W2 B). W class layout
Member vperator functions, overloading non-member operators
(PR TT R B E R AR B 815, (91.92)
Member specialization( ¥ Fi354k), 165
Membet templates( ¥ F R, 173-177
Memory(F3 {f)

cluss-specific managememt(Ch 32 1281 Ag 245 1), 123-126
heap allecation, restricting( 45 1w o543 Hi 4 AL,
i17-118
resource control( B #7450, B RAIN
Memory management, arrays([4 723 2, 8140)127-129
Multidimensional arrays( £ ¢ 8 i)
array formal arguments{ 21 ¥ %),18-19
function and array declaracors{ e B fi3040 5 0 113,61
pointer arithmetic( FE & 4,150

N

Names, templates( 4K % 7),154
Namespaces! & 7 7))
aliases( B[ 4%).84
anonymous( & £ ),84-85
continual explicit quatification( % &5 5 LB 5),82-83
description(48),81-85
names( 1 °7)
declaring( s 1).82
importing( & /.),83
using declarations({using /% 8) 84
ustng directives{using 5 41,82-83
Nested names. templates( i € %7 #0179
Netwerk connections, resource control
(PR ERE B ). R RALL
New cast operations{ #T U A1 D),
WL cast operators, new style
new eperator{newh £ £5)
description(3i5i£),143-144
exception safety( 55 & 4), 143. 144
versus operator new('yoperator new), 119,123,143
operator uverloading( #¥: fi: 78 4),143- 144
New style cast operators, versus old-style
CRTR 5 1A R R 1 71),29
Non-static member functions, pointers to
(4t ) JE A A5 A 5 R RO FR S 50

Nontemplate functions versus fanction templates

(R &S B BIR).213

Objects{ 71 %)
alternate names for( 3 RITEACH ) 1L aliases; references
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arrays of(#(#),120-121
capability queries(BE ) & v),93-95
changing logical state(2l BB HARA),13-36
cloning( % F),99-101
copying( HiHl),38
copying, prohibiting( %L D111
creating, based on existing ohjtcts
(B F D8 SRR R 1T 81, 103-106

heap allocation, restricting(4 |1 B3 5 1 R 510, 197-118

integrating member functons with function objects
O 8 R B s R MR R W .66
lazy evaluation of values({f 748 R £45),34
managing with RALI(E RAL T #),139-142
modifying (4 21),34
with multiple addresses( 47 £ Huit).
W. pointer comparison
with multiple types{ L & #2559). 1 polymorphism
polymotphict & &),3-5
structure and layout( &5 B A4 F),37-39
1raits, 193-197
type constraints(% &1 5,111
virtual constructors{ HE By A #D.99-101
Offset({H# B). 1L delta adjustment of class pointer;
pointers to, data members
Old-style cast operators, versus new style
(H AR SH X RK),20
operator delete
class-specific memory management
(BT TRRHFED),123-126
usnal version( F il 4,125
Operator function lookup( ¥ 3% & # & $£).91-92
operator new
class-specific memory managemsent
(W FEMNHFER),123-126
versks new operator( 4 new B1E%).119,123,143
placement new(5e 4F new), 119-121
usual version{ TiBME 4),125

Operator overloading(# = £f 8 8). 5} I function overloading

auto_ptr,147
constructors( 3% i #),143- 144
exception safety( 7% % 41,131
exceptions(F #),143-144

function calls(2E 2 8 R),91-92
function objecis(E M 31 $),63
infix calls{™ & iF A1),90-92
new operator( 5 A £ 1), 143-144
operator function tookup( ¥ 4F FF &M 1 48),91-92
versus overriding( S E3),75
placement new! & new),119
pointer arithmetic(ii 4 ¥ £, 149-151
policies( # ¥ ),206
smart pointers(H AEIREH), 145-146
STL function objects(STL & ¥ §),72
STL (standard template library)(bsHE B4R ), 1 1
Operator precedence, pointers 1o member functions(3fE 7
18 S £R. 45 i o ] PR U 4R £1),58,61
Orwell, George (veiled reference), 224
Overtoading( E#)
- » operator(- »#E1ETF), 145-146,147-148
* (asterisk) operator(* # 1 71),145-146,147-148
as communjcation, with ather programmers
(5 RAEHF AR H.214-215
function call operators(Fé %8 AIEE #),63
function templates(efs K ),213-215,217-220
functions( ¢ #0). 1 function overloading
index operator{ % 5| # {1 £F),35-36
operators( # 1F 15). /. operator overloading
aperators, policies(Ph #:7F, $8%),206
versus overriding( 5 £5),75-76
Overtiding( T )
functions, covariant retorn ypes
(BB DEIETIER),107-109
versus overloading! ' E48).75-76

P

Parameters, teraplates( 2 5 H4,153-154
Parentheses ({ )(#&5)
fanction call operatos( i i AT #5757, 58
grouping in declaratiens( ' ] 4ok 54415, 61
grouping with pointer-to-member operators( 1§ 7]
i BB A 15 45 481,58
Partial specialization( i Bi45 1¢1,161.183-187, 197
Patterns(#30) I design patterns
Paul Revere and the Raiders, 143
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Pointer anithmetic( ¥ ¥ £),19,149-151
Painter comparison( 1} H.4%),97-98
Pointers(f&%t). 3 A smart pointers
amays of(%EH fi41),25
dereferencing! ¥ 41 HI),53-54
integers as{ BE A G HEL 7 54 BB, 151
list iterators(list B5{ 2,151
losing type information(E K255 B).98
managing buffers of(FR ¥ 88 A X U1 E),25
multilevel(F & fi47]. L pointets to, pointers
versus references( 53] )13
stacks of (H4 [K1R),185-187
subtracting(#H18€),151
Pointers to(3§ [ - K134
array declarators{ ¥ 4] /59 £1),61-62
characters(7- £F),156
class members, versus pointers( 5 13 B 7 1 &4t
5i#1).53-56
const(18 % MAIEEH)
versus const pointers( i B3 £),21-23
converiing 1o pointer to non-const(¥ R kR M
8 RaiaE,23
data members( ¥R, B ),54-55
function dectarators( # ¥ 5 B 7F),61-62
furctions! i/ #). ). callbacks; Command pattern;
function pointers
member functions( R, b i 2)
contravariance(i¥ F¥),54-55
declaration syntax{ % i 15),57-58
integrating with function objects{ 5 HJH L W-5),66
operator precedence{ ¥ 4R 4 £%).58,61
versus pointers( 5 fE$H),57-59
simpte pointer to function(1¥ 18 & M F 1 # K ), 58
virtualness{ i #) 58
nan-const, converting to pointer to const( 1E 5 & ¥ #up
o ¥ RpEE22-23
pointers{ {15
changing pointer values( 2 1t ), 26
conversions( ¥ #1),26-27
converting 1o pointer to const{ ¥ ¥ w4k 5% BA9IEH) 27
converting to pointer o non-const

(FeRRadfm A F RS )27

descripdon( #i£),25-27
managing buffers of pointers( 15§+ A X )5 1#),25-26
void, 28
Policy( #i#8),205-208
Polymorphic base classes(F &5:3),3-5
Polymerphism( £ %135
Predicates, STL function objects as(STL M 85 & i 4 ¥
#r),73-74
Primary templates( £ 814%). %5 & STL (standard template
library}; templates
explicit specialization( § AKF1L),155-158,183-187
instantiatien( S #71k), 154
member specialization(# F1{k), 165
partial specialization{ 5 %51k),161.183-187
SFINAE,218
specialization(¥5 £),154
specializing for type information( FH 22 B i B M1%{6),183
Promulgation, conventions( 2 75, #)3¢),193,197
Prototype,99-101

Q

QWAN (Quality Withomt A Name), 90

R

RAILY R auto_per
Rebind convention for atlocators( At 3 2% ) rebind #9 5£),180
References( 51 H). - Il aliases

to areays(¥r 41| H),62

to const{ 5 B3| H), 15

description{ifii£),13-15

to functions(K % 51 .62

initialization( H1451L), 14-15

10 non-conse( JE% B3| Bl).15

nuli( 531 A),13-14

versus pointers( 555,13
register keyword(register £#85),233
reinterpret_cast operslonreinterprat_castBEDII
Resource acquisition is initislization{ Y5 DA BN 4046 4k). W, RATE
Resource control( ﬁﬁﬁ%ﬁl}j. WRAI
RTTI (runtime type information)(i2 /TSI M {3 B)

for capability query(iit: J; £141),95
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incorrecy use of(RTTI M4~ F 8§85 A), 103
runtime cost of(RTTI B0 17 HAIT#),31
for safe down cast(# 3715 F #8031

S

Sakamoto, Kyu (veiled reference) 42,68,70
Semaphores, resource control(f7 51, % ##3#). W. RAII
SFINAE (substitution failure is not an error)
( B BRI 4EA ).217-220
Single-dimensional arrays, army formal srguments
(- B E),17-18
Smart pointers(% fE{R ). 55 A, function objects; pointers
versus auto_ptr{5 auto_ptr), 148
list iterators(list {L38),11,151
operstor overloading! ¥ #E ¥ B #R), 145-146
templates(Bili), 145-146
Social commentary(# £ 8it),7,10,71,190,195
Specialization(ti{d)
explicit] ¥ 3Fph), 183-187
partial( 5 BEF1L),183-187
SFINAE 218
templates( Bt 4% {k). &L templates, specialization
for type infermation{ § 4 358 15 B 4),183
Specializing for type information(¥ %1 2 RS B ROK5 1), 183
Standard template library (STL)CGHEAEBE B ). 5 W, primary
templales; templates
Static linkages, avoiding( i %48 235 ) ,85
static_cast operator{static_cast¥4EH,30-32
STL function objects(STL HHHR)
as comparators(#£ 4 b 588y 72.73
description{ 4 i£),71-74
as predicates( f 4 FIM R),73-74
true/false quastions(( & / & i7] &), 73-74
STL {standard template Bbrary)( brXE 4S8 5). 93 W, primary
templates; templates,11-12
Subcontractor, derived class as(if 43N AL E " 4-5
Substitution fwlure is not an error (SFINAE)
(B kWP AR, 217-220
Swedish, and technical communication(5% f 1% £ T ),09

T

Template argument deduction{ Hi8E 3 £ K8 5, 18 209-212

Template Method versis C++ templates(Template Method
5 Co+ HHR),77
description(f5id),77-79
Template template paramveters( i8R [ £ 5),199-204
Templates{ #H7). 73 I, primary templates; STL
(standard template Library)
arguments( 3; ¥}
custamizing(E #). W, emplares, specialization
description( i 3%),153-154
array formal arpuments( 3 #{ 1£8),18-19
Co+ versus Template Method(C++ & Template Method), 77
customizing(3& i), W, templates, specialization
disambiguation(3f B k¥ ¥),169-172,179-181
ids(bRIH T, 154
ignorance and( g 47),180
instantiation{ 3= k), 154
member functions( 7 & #),173-177
names{ ¥ 3,154
nested names(# & §, 7),179
parameters( £ %),153-154
smart pointers(§F Ak £t ), 145- 146
specialization( ¥ {t.)
explicit B 44 1L),155-159,183-187,209-212
partial{(FHPREHL), 161-164,183-187
terminology( #18),153-154
traits, 197
traits, 195-197
Terminology (A i)
assignment versus ipitialization( W RI #1851k ).41-43
const pointers versys pointers 1o const{ % B HH 5
TR BRI, 21-23
member templatese ol i #4174
TR OpErator versus operator new(new M fl ¥ 45
operacor new) 119,123,143
new style cast operators versus old-style( 5 25 AU 41
H 5 HA )29
ovetloading versus overriding(H 8 7R/ :3,75-76
pointers to class members versus pointers{ 3 i M $5%|
fir11,53-56
pointers to const versus const pointers({fi (7% it &
N B4RED.21-23
pointers to member functiops versus pointers({H 7 B K & %
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F el RIEEDY, 5759
references versus pointers( | 554h,13
template argument deduction{ 28 2 #:4 §),209
Template Method versus C++ templates(Template Method 4
C++ ), 77
ternplates{ FA K ).153-154
wrappers( Uy )8
Traits
cenventions(¥477),193,197
description{##i34),193-197
specialization(}f f£.),197
templates(Hiix),195-197
Traits clase{Traits 2),193-197
Trueffalse questions{ &/ i} 5),73-74
Type(£X)
container elements, determining( 3 8 T, HT).189-191
information, embedded( I6¢ A\ ft9 3534 {5 B),189-191
information aboul(# 81 {5 §),193-197
qualifiers, changing (%% B & WT),29-30,30-31
traits, 193- 197
Typename, disambiguation{ F] H typename #¥:8% X),169-172

U

Unnecessary static conventions! 4 & B static £ 75),232
Unnecessary virtual conventions 85 B ] virtual #75),232

User-defined types, assignment{/H /* B /& 258! W 1{H),41-43

Using declarations(using 7 AH).84

Using directives(using J&4).82-83

Usual opcrator new and operator deleted i ) operator new fil
operator delete), 125

v

Vandevoorde, David,217-220

Vuriables, avoiding static linknge(4F i, &4 4 1), 85

Virtual constructars( B ¥4 5 ¥0,95-101

Virtual copy, assignment( 8 & 5], W 6),47

Virtual function pointers( i i 5 $#741),64-66

Vietual functions, class layout( 5 o 3, B M1 H),37

Virtual inheritance, class layout( HRI0L8% & 2004 5),37-38

virtual keyword(virtual *$'7),231-233

volatile qualifiers, adding/fremoving(¥ N/ 8B volatile
% 17),29-30

W

What you see is whar you get( T Bl 57 74),37
Wilson, Flip (veiled reference),37

z

Zoo anials, resource control(EVHRE 11 148, 7 5. AL RATH
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A

ABC class(ABC %9),113-114
Abstract base class(hi% ¥29,113-114
ABC classthBC #5),113-114
kot ion class{act ion 2369
Func class{Func $5),65
kollahle class{Rollable #)93
Access games( by ) # 1R
aFune functionfaFunc £ ¥),118
NoCopy class(NoCopy 3,111
NoHeap class(NoHeap 35 ,117-118
OrHeap class(OnHeap #) 118
Action class(action %),69
aFunc fupction{aFunc K $),82-84.80,118
Allocator(fil ¥ 45)
Analloc class template(Bna1 1o 258 179
Anallec::rebind member tlemplate
fAanalloc: irebind &), 179
SList class femplate(SList 3EHIH), 180
AnAlloc class template(Anal ] oc FEHK)179
AnAlloc: : rebind member template
(anAlloc::rebind KR EE),179
App class(App 2,78
append function(appeand @ £0,120-121
Bpp: :startup member function (App: : startupff D6 $).78
Argument dependent Jookup( 15 8 HI k') % 7%),89
array class template(Array 2H1§),225
Array<Circle, 7= explicit mstanbation
(Array<Circle, 7-EREMIiL),227

RERHRSI

ArprayDeletePollcy class template
{ArrayDeletePolicy 34iHR) 207
Array«<T,fn=; ;operator == template member function
(ArrayeT,n>::operator =i H AT, 226
Assignment( 84}
SList<T»::operator = member template
(5Ligt<Ts: raperator = K AHEED. 175
String::operateor - member function
(String::operator = % HEEH42,135
aTemplateContext function template
{aTemplateContext BHHAE),132

B

B class(B 3),59,75,87

hegForgiveness function(begForgiveness H¥0,51

Blob class(Blob),231]

Button classiBut t an #6769

Button: : setAct ion member function
(Buttaon::sebAction kLR RH), 136

C

C class(C ¥),54
Callback(| 4 )

Action class(Act ion %),69

begForgiveness function(begForg i veness i ¥),51
CanConvert class emplate(CanConvert ¥#UK),220
Capabhiliry class,93
rast function templatelcast o B8, 200
CheckedPt o class template(Checkedet r 358UH), 143
Circle clazs(Circle®)

capability queries(HE /1 % 1#)).94

covariant return types{ b % i v] #5803, 107-108

pointers to class members(4f F1 4 7 K1R4).55
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pointers to member functions(#§ I ik 5 BBHTIRED), ST
CircleEditor elass(CircleEditor 2,108
Class ternplates( K BiiR)
Analloc, 179
Array,228
ArrayDeletePolicy 207
CanConvert,220
CheckedPtr,145
ContainerTraits, 1™
ContainerTraitg< vector<Tx> »,197
ContaingerTralts<const T *».197
ContalnerTraits«<T *»,195
Heap, 155,165
Heap=T *=161
IsaArray,|B7
15(1ass,219
IsInt,1&3
TabitM,1R7
TaPtr,184
MFung, 66
NoDeletePolicy,207
PFunl,215
PFun2,212,214
Ptrimp, 162
PerDeletePol icy,206-207
PtrList,169
FLrv¥ector,25
ReadonlySeqg, 191
SCollection,d7Q
Secy, 189-190
SList,173,180
Stack,185-186,200-202,205-206
Wrapper1,203
Wrapper2,203
Wrapper3,203-204
Classes( %)
ABC,113-114
ACr 1om,69
App.78
B,59,75,87
Blob,231
But ton,67,69

.54
Circle
capability queriest HE 12 H1),04
covariant return types( % & 4| 2634}, 107-108
pointers to class members(¥E 12 &% A 184,55
pointers to member functions(Hi 1 & 2 B M), 57
Circlekditor.108
ContainerTraits<const char *> 196
ContainerTraits<ForeignContainers 195
1159.76.87
ok.1}
Employee, 104-105
Fib,63
ForeignContainer,195
Func,b5
Handle( 1)
array allocation( ¥4 47AC),127-128
class-specific memory management($r 5 1 R0 77
Friy123-124
copy operations( 3 il 1f),45
optional keywords(] 7 ) 35 i#:74),232
restricting heap allocation(F (b 535 41 A HE 42 ), 118
Heap<char *=,157-158
Heap«<const char *»,136
IswWarm.73
Meal,l)
Myapp,78-79
MyContainer,l70
MyHandle,]24
MMFunc 66
NoCopy, 111
NoHeap,117-118
ObservedBlob,®?
OnHeap,118
PlayMusic b
PopLess, 12
rep,l25
RegourceHandle,]39
Rollable,93
3,38
Shape
capability queries(B8 } #7i#).93
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covariant recurs cypest B g 3 89),107-108
aptional kwds{n] %K 58 7).231
pointer comparison(#§§t HE#),97
pointers to class members(H 2R 5 HHEH,55
pointers to member functions( 1 [ &% B & WM HE),57
ShapeBditor,l08
SharpBlob,23]
Spaghetti, 1)
Sguare, 94
State,71,222-223
Stringdl
Subtect,97
T.3%
Temp,105
Trace,141
Wheel b4
333651
cleanupBuf functien{cleanupsuf FH¥),121
Command pattern(Command # 7),69
Comperator( LE 35 #%)
FopLess class{PopLess 3,72
popLess function(popLess HE),71
Bt rCmp class template(Ft rCmp B #), 162
atrless functien{strLess HH),157
Computational constrector{ i 3 ¥ i) # ik 26 8,43
ContainerTraits class template(ContainerTraits
RHR).194
ContainerTraitg< vector<T»> > class template
(ContainerTraits< vector<T> >3#E) 197
ContainerTraits«const char *- class
(ContainerTrait s<const char *5 3,196
ContainerTraics<const T *»> class iemplate
(ContainerTraits<const T *-2#H) 197
ContalnerTraits«<ForeignContainers class
(ContainerTraits<ForeignContainer>3%),195
ContainerTraits«<T *» class template
(ContainerTraite<T *»&M), 196
Copy assignment(H $I R #)
Handle;:operator = member function
(Handle;:operator =R & ¥),46-47
Handle: : swap member function
(Handle: : swap R 5 of $0).46

Covariant retarn( #3538 ), 107- 108

D

D class(D 3),59,76,87

E

E class(F %).88
Employee class(Employee #5),104-105
Exceplions( 54}
aTemplateContext function template
(aTemplateContext B¥HEE) 132
Button:: setAct ion member function
{Button: :setaction A% R B #),136
f function( £ & ¥),140-141
ResourceHandle class(Resourcedandle #),139
String: :operator = member function
(String::cperator = AR %),135
Trace class(Trace 3,141
X: : X member function(X : : X Bk 5 H¥).133
Explicit instantiation( & M/ 1k)
Array<Circle, 7227
Heap<double:, 147
Explicit speciatization( & F3%{t)
ContainerTraits<const char *» class
(ContainerTraits<conet char *>¥)19
ContainerTraivecForeignContainers class
[ContainerTraits<ForeignContainer>#),195 .
Heap class template(Heap B18K), 155
Heap<char *- class(Heapechar *>3§)157-158
Heap<const char *» class
(Heap<const char *»>3).156
IsInt class template(Is Int 2584%),183
extractHeap function template
(extractHeap /REE).158

F

f function{f &%), 140-141

Factory Method
Circle class(Circle 28),108
Employee clss(Enployee 35),104-105
Shape class(Shape 2,108
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Temp class(Temp 39,105
Fib class(Fib¥),63
fibonacei function (f ibonacci l#),66
Fil: :operator () member function

(Fib::operator () 5 H¥H).63

£11] function template{ £ 111 PR #BR),170,172
ForeignContainer class(ForeignContainer 3),195
friend function(friend s ¥),43
Func class(Func %),65
Punction object{ B 33 4

Action classiact ion ¥5).69

Fib class(Fib #),63

Func class(Func #5),65

TaWwarm class( LsWarm 2£),73

MFunc class template(MFunc 24#7),66

HMFunc elass{KMFunc )66

PFunl class template(PFunl #HiE) 215

BFun2 class template{Prun? 258#8) 212,714

PlayMusic class(PlayMusic 2).69

PopLess class(Popless 35,72

PErCmp class template(Pt rCmp 22805, 162
Function template overloading (i % ik % &)

g function(e & ¥0).213

o function tempiate(y HHHHE),213

makePFun function template(make PFun B ¥R 215
Function templates( & 3 S5

aTemplateContext,132

casat, 29

extractHeap,|58

£111.170,172

7,213

mekePiun,212,214-215

min, 209

process,19,18%,191,194

process_2d,19

repeat,211

sek_2d,15

slowsort,221-224

awap.l4,45

zarogut,21]
Furnctions( i 1)

aFunc,82-84,89,118

append, 120-121
begForgiveness, 1
cleanupBuf,121
£.140-14)

fibonarci, b4

9,213

genlnfo,l4
integrate,05

operator new,ll9
org_semanticg::operator +82
poplLess, 7l

gcanTo,26
someFunc,115
String::operator +43
strless,157

swap,222

G

g function({z F1 ¥),213

g function template(g & F ), 213
Generic algonthms(i7 3 W#),221-224
genInfo function(genInfo HH), 104

H

Handle class{Handle #)
array allocation( 3 4 7 8),127-128
class-specific memory management{ ¥ 5 T % i)
F4F ), 123-124
copy operations( X H# fF),45
optional keywords( 7] % i) 5c#5),232
restricting heap allocation( 3 il 558 0k i % 470,118
Handle: : operator = member function(Handle: : opera
tor = &5 %) 46-47
Handle: :operator delete memberfunction{Handle: :
op erator delete R M &8%),126
Handle: :operator new membet function
(Handle: :operator newh A @E¥N),125
Handle: : swap member function{Handle: : swap
R R 3,46
haslterator preprocessor Macro
(hasIterator LEEE),219
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Heap class template(teap 25481K), 155,165
Heapcchar *> class(Heapecchar *»28),157-158
Heap<const char *>class
(Heap<const char *>3),156

Heap<const char *::pop member function

{Heap<const char *-=::pop ik BEN),166
Heap<const char *=;:push member function

(Heap=const char *»::push &R HEH)157,166-167

Heap<double: explicit instantiation (Heap<double:

A LML), 167
Heap«<T *= class template(Heap<T *»Z5BiH),161
Heap<T *>::push template member Function

(Heap<T *>::push #EKRBE.162

Heap«<T:::pop template member function

{Heap<T>: : pop U % B if %),156
HeapeT>: ; push template member function

{Heap<T>: :push BH & A & 5),155
Helper function(¥iih & %0),212,214

integrate function(integrat e & ¥),65
Interface class(#1128)

hotion class(Action 3,60

Func class(Func 2),65

Rellable class(Rellable ¥5),93
IsArray class template({ IsArray 35HiiE), 187
IsClass class lemplate(TsC lass K219
1sInt class template(IsInt 28R 183
1s5PCM class template(TsPcM 2R HE).187
IsPtr class template(T s Py r 25HER), 184
is_ptr preprocessor macrofis_pt r Mid 83217
IsWarm class(Iswarm 38),73

M

makePFun function template{makePFunif #HiR),212,214-215
Meal class(Meal 2,100
Member array new( Ak Rarray new), 118,128
Member delete( 52 5 MER), 126
Member functions( X & o #)
App::startup,78
Button: :setiction, 136
Fib: :operator 63

Handle:
Handle;:
Handle:

:operator =40-47
operator delete,l26
roperator new, 123
Handle: : swap44
Heap<const char *»::pop, 166
- Heap-const char *=::push,157,166-167
String::operator =42,135
String::String4d2
String::5tring,42-43
Xi:getValue,34-35
X::imenFunc,91
X::X.133
Member new( % Hnew)
Handle class(Handle 2),123-124
Handle: :operator new member function{Handle: ;
operator new i BB ¥),125
MyHandle class(MyHandle 2,124
Member specialization(af i 35{k)
Heap<const char *>;:pop member function
{Heap<const char *>::pop 5 &K) 166
Heapeconst char *=::push member function
(Heap<const char *=::push B& BE),157,166-167
Member templates( /% B i)
AnAlloc::rebind,179
SLiBt«<Tx::opcrator =,175
SLigt<T»::8List,174-175
SList<T=::gs0rt,176
HMFunc class templawe(MFunc 358iH7).66
minimum function tempiate{minimum i W4 #),209
Multiple inheritance( % B 4 #) 97
MyApp class{Myapp 3£) 78-79
MyContainer class(MyContainer 35,170
HyHandle class(MyHandle 38,124

N

Namespaces(% 3 25[i])
aFunc function({atunc 5 ¥),82-54
org_semantics,B1,89
org_gemant icg namespace
(org_semant jics & FHAN,BL
org_semantics: :operator + function

(org_semantics; ;operator + 3,82
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NMFunc class(NMFunc 45,66

Notopy class(NoCopy 359,111

NoDeletePolicy class template(NoDelet ePolioy R i), 207
NoHeap class(NcHeap 3%),117-118

0

ObservedBlob class(CbservedRlob #),97
OnHeap class(CnHeap #£),118
operatgr new function(operator newdh¥).119
org_semant ics namespace

(org_semantics F ¥ ¥M),81.8¢9
org_semantics: :operator + function

{org_semantica: :operator + B )82

P
Partial specialization( /5 F¥F )
ContainerTraits< vector<T> ) class template
{ContainerTraits< vector«<T> >¥#ifk) 197
ContainerTraitse<constl T *> class template
{ContainerTraits<const T *>2HiR)197
Containerlraits«<T *> class template
(ContainerTraits=T *»3#lK), 196
Heap<T *= class template{Heap<T *:-35BK), 161
Heap«T *»::push template member function
(HeapeT *»::push MK A &%), 162
IsArray clags wemplate(Tshrray H ), 187
IsPCM class template{TsPCM 25HLHR) 187
IsPt r class template( TsPt1 JSHEIR), 184
PFunl class template(PFunl FHR),215
PFUn2 class template( PFun2 2 H1K),212,214
Placement new( i {Jnew)
append function{append g 30, 120-121
operdator new function{operator new #1109
PlayMusic class(PlayMusic 25),69
POD,38
Pointer arithmetic(i i ¥ )
process 24 function template
(proceas_24 REERE) 19
get_7d function template{set 2d H¥EK), 15
volicy ($#HEE)
ArrayDeletePolicy class template

{ArrayDeleterol oy 258R), 207
NobelektePol icy class template
(NoDelatePol icy i) 207
PrrDpeletePolicy class template
(PrrDeletebol icy JE4EiR),206-207
Stack class template{ St ack £ #LE),205-206
Popless class(PopLess %),72
popless function(poplessi#),71
Predicate(#¥r:%),73
Preprocessor macro( 1840 A}
haslterator, 219
is_ptr 217
process function leraplate
(process BIMIE),.19.189,191,194
process_24 function template(process_2d B H#iE),19
Prototype
Act ion class(Act ion 3),69
Circle class(Cirele #5),107
Meal class(Meal %),100
PlayMusic class(PlayMusic J5)69
Shape class{Shape #),107
Spaghetti class(Spaghetti 3,100
PtrCmp class template{ Pt rCmp 2R ), 162
PtrDeletePolicy class lemplate
(FtrDeleterol icy 5H14K),206-207
PtrList class template(Ptriist 2Kik) 169
Ptrvector class templatef Pt rvecror 25HH) 25

R

KeadonlySeq class template(Readon Ly Seq #BiHE),191
rep class(rep #),125

repeat function emplatelrepeat @ N BH),211
ResourceHandle class{ResourceHandle #),139
Rollable class(Rollable 26,93

5

S class(s %),38

scanTo funciion{scanTo & ¥),26

SCollection class template(SCollect i on XMEH),170
Seq class template(Seq FEEEH),189-190

get_2d function template{set_2d# HRi#),.15
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SFINAE
CanConvert class template(CanConvert ###),220
hasIterstor Meprocessor MAsTo
(hasIterator AL S)219
IaClass ciass template(IsClass JHiR) 219
is_ptr preproctssof macra{in_ptr AR, 217
Shape class(Shape %)
capability queties(§E 1) #i+7).93
covariant retumn types( B ERERR), 107-108
optional kwds( 7] ik ) 38 5,231
pointer comparison( £ LE$),97
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