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© Bijarne Stroustrup, The C++ Programming Language, Addison- Wesley 1986 (£ 145%).
® Using C++, Osborne/McGraw-Hill 1989. ; :
® Using C++ and C++ Inside & Out, Osborne/McGraw-Hill 1993
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//:! :Copyright.txt
Copyright (c) 2000, Bruce Eckél
Source code file from the book "Thinking in C#+*
All rights reserved EXCEPT as allowed by the
following statements: You can freely use this file
" for your own work (personal or commercial),
including modifications, and distribution in: S
executable form only. Permission is granted to use .
this file in ciassreom’situations, including its '
use ih presentation.materials; as long 'as the book . ’
. Thlnklng in C#+" is qlted as the source.
Except in classroom’ 51tuatlons you cannot copy
and distribute ‘this’ code; instead; the sole
distribution point is http://wwu. BruceBckel. com:
{and OfflClal mlrror 51tes) where it is ]
availablé: for free. You cannot remove this
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copyright and notice. You cannot distribute
modified versions of the source code in this
package. You cannot use this file in printed
media without the express permission of the
author. Bruce Eckel makes no representation about
the suitability of this software for any purpose.
It is‘provided "as is" without expréss or implied
warranty of any kind, including any implied
warranty of merchantability, fitness for a
particular purpose, or non-infringement. The entire
risk as to the quality and performance of the
software is with you. Bruce Eckel and the
publisher shall not be liable for any damages
suffered by you or any third party as a result of
using or distributing this software. In no event
will Bruce Eckel or the publisher be liable for
any losﬁ revenue, profit, or data, or for direct,
dindirect, special, conseqguential, incidental, or

. punitive damages, however caused and regardless of
the theory of liability, arising out of the use of
or inability to use software, even if Bruce Eckel
and the publisher have':béen advised of the
possibility of such damages. Should the software
prove defective, you assume the cost of all
necessary servicing, repair, or correction. If you
think you've found an error, please submit the
correction using the form you will find at
www.BruceEckel.com. (Please use the same

form for non-code errors found in the book.)
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R RISO C+i7 RAEHC++ X BA A,
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’v‘I‘ﬂ-m-ﬁ-ﬁ‘ﬂa& ']"—-‘“4&35 B, ﬂfhbh&* AR RA LEERRTAGNE,

AT, HEMIER LR —E NS, EAHEIRRREE HHk TR (Steve Jobs® E3kHR
R “%’i‘lﬁ‘@ﬁﬁ$ ) FB—FETFRANOLESE. FLL, BOMRS®RRARNE, ﬁ'ﬁﬁf&
BATR M — 84 T SIS ERN— ST TRA DN (FmSE. 2. B,
B HREHIE) . Eﬁﬁ&ﬁﬁ&l‘l’% “F‘iﬁﬁﬂlﬂi% ﬁ“é’?ﬁmﬂﬁ’lﬁﬂi“ X—EE R
B — 5 '

A TR BE X REFiR (OOP) REAREE, BHEOOPIF % 5 LM . 7EikE
g2 A, RIERSEEESHTERTIBREFRIHETNER, YRAT—ERCES.
IRIEZBINAEEEF B ZAFEEAABRF R T EAMEMIRMCAIEEMIA, ALUIEESE
#Fﬁ'%ﬁ’]j‘tﬂ “Thinking in C: Foundations for C++ and Java” ﬁg"‘b]ﬂqﬁ.-ﬁ;—IU\E
www.BruceEckel.com¥p R3],

ARR LW R ﬁH%E%‘cTﬁ?ﬁ“kﬁ%ZﬁTﬁ:ﬁAEﬁﬁ@-ﬁﬁ&ﬂ'
V% NERS BEH R, Eik, ﬁi%ﬁ%ﬁ%ﬂﬁ@ﬁ%om’m—%§$ﬂf? BE, &F
B—Bifk, ERLEEERESHZN, WREERESOBERS: X TR
REDBES I FAAR . s BRTRE, RTFEINXNESWAKNZE, WAL
Bt ASE, XHAKDWERFMPEIXINEE. HR, BREFLGLH BT LKA
iR, XEARERAT A RMBER, Llﬁﬁﬂfﬂfﬁﬁgiﬁﬂ‘ﬁjﬁ.

1.1 HREEE

FrAMBF RIS SRR . UL, AMTREARU A FIRRO S e B SRR O 7
FREAX. KB XU ROR “BHMENRE. CHESRNREIENMEERR. X
EHESFTE “R4R” B (PifForan, BASICAIC) MRRHLAESMMR. KLESH
ZLHEEHTRAMGE, BREMNWEEMRNAEREF R RNEHEE%,
PREEMANAENEHEE%. BFASAENSEY (£ W2, NEixmEmns
A, BlAEH AL ) Figkhr EEARRM ISR (78 B, BEAEERIZEI )
ZABER . B RUAE HETEZ AN, KER ERBFEIHES ZMES, ©
EERARUAS BEAPRART, HEED R, SRTES BFRHTR L.

BUARRHHL 3 B 55— k05 R H B ARG A0 FI R AT, IRLISPANAPLIX A B 4IE
EHERTHKN HRR (“FAORNERLHER" R FAHNRBBRERNEL),
PROLOGIEHT A 0 AR ek bt . BA —1E 5, QL& EMNMAMRY TETFHRMN
GEAETATELLEF SRR (FECWERRRAKR). XEHEHHE—FFE
Fiét MR E AR RO SR, (TR GRZINFE, BEHERT.

© ®m#k - FFAHi (Steve Jobs) ﬂ:ﬁ%ﬁ‘lﬁ’]@]kfi)\fﬂﬁwﬁﬁﬂl — sk
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2 C++BA42.2 48

HEN R G EART AR TEREZ RSP R REFHIHTEN TR, AHEaTEE
T—RF. IMFRGEREAN, FARERFRRLCESELRDWEG. RIHEHRESE
SR ENERE AR ZRRA MR (4%, TEERI—BHR, EIERE
ZRPEAX MY). HEEEATFEFESRNFONRER, WHERFAE S BRI RE
MIRIFHT IR, XHYBRATRERRR RO NRDE, fptl AR RiZERcE. X
RHDMEREMERANIESMR. Hit, OOPAFREF i A4 5 A E KA,
ﬁTmﬁEiﬁﬁmﬁﬁmw%mmtE%ﬁﬁﬂ@ LRXERAHREDR S HENE
BR. BAMRELEG—G/NHEN, ERRE ﬁTu& THIEE. ZEIPER LR
Hat R IR AT 2L, bMﬂﬁﬁ&ﬂﬁﬁ

—SEEWIRT SN, TR REE &W$%#TEu%5@m%ﬁ§F&ﬁﬂ@,
el RIBES & & F 3k, MR 3 &Y (multiparadigm) MIBFRIHEES, :

Alan Kayf—i’ & T Smalltalk ) F AN AR, X SRR ER T HIE R X REF i&H*E’-J?ﬂ‘den
&mmmm¥~A&%mEﬁﬁ%%E,ECHMEMh Z—.

(1) FHEHE. SHRATLABIAAR— TR, E%ﬁmﬁﬁ ﬁETuﬁb “4
Higk”, BRedfregHnsE. 2k, &MTuEWEﬁ&mW@¢WmE%H¢
W (B, BHY. REE), LEXTHBFFHHNR. . -
-(Dﬁﬁﬁé—ﬁﬁﬁ,ﬁ%Zﬂﬁﬂﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁz EEW%% Tuﬁﬁ
E%ﬁ%ﬁ?ﬁﬁ%“%iﬁ%%ﬁ@ﬁmm* .
'G)E—Aﬁﬁﬂﬁbﬁammiﬂﬁﬁm&m#ﬁg z# %Tuﬁﬂ@%a%ﬁ&
X R ENE TR . I%,EFﬁTuﬁmmE#mﬂﬁ,ﬁﬂ R YO b R 7
R EHEEE. : . : _ S ,

MJ@Aﬁﬁﬂﬁ—Aﬁi RFOOPRIE, BAXMREMLEAN KRR (instance), H
o“%” (class) 5 “RA” (type) BRINIA. XWBREEMNRHFMER “EREREM2
HE”.

(5) —-"*%ﬂéﬂéﬁ!Eﬁﬁﬁ?ii?éﬂ%ﬁﬁttﬁﬂi#ﬁfﬂﬁﬁlﬁﬁa IEﬁuF:Eﬁ#§%§¥UEU X ER—&
EHIE. Eﬁ**‘hww’iimﬁ&&E—A'ﬂmw R R, FiLMRIEcirclefg
Hlshapel B, XEBkE, RATTLIEHE Sshape@ A, %RFIAEH ZH AT & shape
HORME T RBEHATALE . KR4 7 (substinuability) ZOOPHIBBAMBHAZ—.

1.2 WRAE—I#ED

Eiiz%T%%ﬁ—Amﬁm (‘W)W¢MA %ﬁﬂT ‘@B A", FiAR
%(g%mﬁﬁ@eﬁyﬂmeiﬁ&¢m‘ﬁ TR RREERT . X —BREE—A
ﬁmﬁgﬁgwmwm¢ﬁﬂ73§mmm,&Egm§¢%§$mmﬁﬂﬁ¢mAﬁ%ﬁo

BB, BlisSimulaf B R D TRERELIRE, FlmEsr “RITHMARE" .
KhaEHma. mE. kP 258, ﬁﬁmiu%kim“ﬁﬁ.=mﬂwﬁﬁﬁmﬁ%@
IR AR Z S et H AR — #Mﬁgﬂﬁ“niﬁ%’ﬂﬁm%ﬁ%mM(i)m%ﬁ Bl
HRBRXMREAMERFRHOEAEE. MRMERILTRESGNHRE —HT

© W Timothy Buddff B4 3% (Multiparadigm Programming in Leda) (Addison-Wesley, 1995).
e ALIEFBEME2EPHRIX—RAHABELE, & BHFE2% ] Mwww.BruceEckel.com L%,
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FlE HEFT 3

e, BFATUAREREWER [HRMROUERA 2 (object) HFEHl (instance) 1| [25]
PR (FRAKEN LK, MERBRERKAOHEHBEMTFEERMLTE). B/ %
R () A4 S MKPERE, SMNAALEEKRER, F%. FAN, 84
BRASBAEABCHRE, BENMKPEAFRNAS, BMHAREBE LT, XM, Eﬁ%ﬂﬁ

B, HHAR. P, kP, X5, 8/ EEERAHE— M¥W XA REREITR,
AMHRBET—-NEXL T EWEENTANEEE. :

FREA, BARTETE M3 R B FI%iE, ﬁﬂ%ﬁ%Iﬁ%ﬁhmﬂﬁ%&%%ﬁ 2
L ERANEAMRAOBFZIHESHERRET “class”. HREF “XA (type)” BERILA
Fi <% (class)”, RZIFRC.

AR T —HAEHRERE (BB TE) MMBRTA . (ThEE) MR, EikIEEE LR
BEHIEBER, flmFabhs —HeEnah. KIET, BFRENKRESNT 5EERE
FERN, MARSEERCHFENEBEERRY, MFTZLEFENRIBRYUNINEATE
AHLEPFRFEE R, BF ATLLESHE L1453 B OBENFRIERIRYT REF X

EE. EIRHEFRTASRDFRE, REFRE, FEMNHTSNERE-RARTRE.
ﬁﬁﬂ%ﬁ&#Tﬁ?ﬁﬂ@ﬁ ERHEMETRAE, BAETATARFHLRIELR
HERSER—FELL, OOPHARRIE AL T LI B sl K R RIEEER A — A F B AR T .

—BEIN T4, BFEABRKEXNENEOANIRBRATLARIE £ DA, RERiEX
SRR, RAREMRFBRNRERHLE. Xk, BRAMKRBFETNEEZ—, £
7E I R 73 18] Pp A 0 ZEFNARZS 1] A R 22 T8 3 57— X — HROBR 56

B, HOMABE—AHREZABRNEERITIER? L5008 —FFkiERdRELE
kK, EBTREEEEN AERXE. ERELEESITHITX. 810K Ak
ERER, ATLARXREHAERREEENE Y (interface) E XM, MEOHRMHBE. —
ARG T AT R IR BATIRRIRR T -

L RAA Light

on()

off()
B brighten()
dim()

Light 1t;
lt.on{():

B O RINAE A R M R R H 4 . %m, ﬁﬁﬁﬂﬁﬂzﬁ%* B
BMARIE, BRART KR (implementation). NTBUBFRHIMAE, EHFER.
RS TTREROHREA — MR R, MR REERN, R &%K. x4t
BEFBE DR SOEHE" GRIER), MRRBEMYBRERT 24 ATRID),
M EG, EARREFREM L FRLight, S HEOLight RN AFRI, TLLH
Light QB H—Eigsk: THE. RME. HUEasshs. BEAl—14% (), T

6 —EAMIMTE S, MBITAKGREE (type) HEHED, ik (class) BIHXAENMRESLH.
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4  C++454288.

I —ALight3t R 24 T XA X REIEHE B, ATCABR XA RO L5, FH A AR
HERIFR. NMERATEXEMAFPRAESR! AMRARATEXETERTT .

LR A% —REMREST (Unified Modeling Laignage, UML) HI#K, " BN BA—ANHIE
B, XNHENTBRA LR L, PEESFIHAREANEBERR, KHEA R &%
(member function/& FX /A3 REVES, BIIGEEKEXRLX NI RIEMBEL). EF, R
ﬁﬁéﬂﬁﬁ%#ﬂ"#ﬁiﬁ@ﬁtAIEEUML&H‘QFFﬁTHHE FrLAFR RIS AR R . a0 Roat 3k
B AFEME, WREPOAFERR.

1.3 KM

ERFRARIS AL EE (QBRFHIBLRTBN) MEFEZAR® (AR ERK
BEBHANAP,) REEN. ZPFEFRANEREZKE - MEBREN T RS, ATHE
MAFE. RAOBENBHFREZEESR, XNEREENTFTEFPEFARLEHOEA, Hit
REemER. Aol BAMRRERBOEE, ZAEFABRTFEERE, XEkAE,
XA KRR E FTURERBAE S, ARBELERMEMA. WHEEOEI & ENR
A ER R E TR, &Ey%ﬁﬁsuﬁk%ﬁlﬂﬁ@?'&ﬁ‘m*ﬁ% ﬁuﬁ%ﬁiﬁﬂ'&”ﬁ}ﬁﬁéﬁﬁi
REOBRAELRIBE AT S

EEMERP, ﬁE—"EﬁEE’J@'ﬁ%‘%‘BERB@:&ﬁ-%i%E’J LB AR —A R,
W5 FFEFABRITXA. IT0LERFA, L%f&{llﬁ:ﬁdﬁﬁiﬁ{nmﬁﬁéﬂﬁﬁﬁﬁ
BIF, WeTBE I EAHE.

- IR ERIPTAE R A TR AZRER, ﬁﬁaﬁ)ﬁﬁﬁﬁaﬁ"fuﬁﬁﬁf‘%fﬁﬁqﬂﬂ’lﬁﬂ$

, AEEBHHN. BRARMTELE EAFLEFBRFAESBRIXPRMAIELE R,
ﬁ%%?&ﬁwl‘ﬁﬂﬁﬁu. AR B I RIE, AR RELH. :

RE R E AN ERRA TH ILE FEF RS PR LB, hlstT
BAR KRR IR SL i R R L FEH ., WAREP AT BRI EREREERED
sy ﬁ%hh%ﬁﬁ?ﬂﬁ?ﬁﬂﬂﬂ% B 24 i (A ATV 55 7 BB LB 2y X T b 1R EERY,
WP L 5 43 R W] LA B BEHY o

wllﬂ:’rﬁﬁﬁllm%#fl"@m%fmfﬂfféﬁﬁﬁzt—ﬂia{ﬁ“%mm%ﬂ’ﬁ)‘ﬁt i A 4 4R X B
WEsmEFBFR. G, Jﬁtﬁﬂf%_l“‘éjbT&%%&:Rﬁfﬁfﬁiﬁ’lﬁ&iﬂ‘f—”ﬁﬁﬁ’]
%, HEXRZAFZESIXNRUEGCSTBER. WREDMEIRL o BB R
W, BLERHERTURRSZRESHES, AP REEEFHERRTLUT.

C++IBEFHERT =AW E T RIEEXFHDS: public, privatefiprotected. &
MEERfINE LAY E . X5 F AR (access specifier) Tl 2 Vi B T B 5 A 5 5L
publicﬁ:lﬂeﬁllﬁFE’JExﬁﬁﬁﬁ)\ﬂ‘Uﬁ HK, private;e@q_mlj%:;;% BT iR Al
E%‘%ﬂﬁ%ﬂﬂ’ll’ﬂ“ﬂﬁiﬁ@ﬁZﬁh Eﬁk%‘ﬁ?“‘éi}ilrﬂﬁ““ﬁ-_’x private7E k{11 5% PR
RZAREBT —HEEE. ﬁn%?ﬁ)\’ﬁtﬁwlﬂ —ARERR, BRETAE—RIEHER.
pmtected'ﬁprivateﬁ‘#t#ﬁfu RE— ﬁTI‘] EH%@:H’J%Tumﬂpmteﬂedmﬁ {_.71‘ RETH
Iﬂprwateﬁ!tﬁ &f‘ ]ﬁzz‘E?ﬁF“‘Bﬁ}ﬁ%é&ﬁ

© XMFEANARIE, REBMURMMAKScott Meyers (£ (Effective Co+) IfEER—HIRIE).
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1.4 %A.E’JEFE

SR T— Ai#ﬁﬁTMﬁF ﬁAi(ﬂwL)ﬁ&Tﬁﬁm&ﬂim HERABHAS
@ﬁgkﬁﬁ%m%#agﬁﬂMFE~Aﬂ&ﬁ%E%¥ﬂﬁﬁﬂ BRRER TXFEH
kit MEIZRHER. ﬁ@immﬁﬁﬁ%ﬁﬁﬁﬁﬁzm%kﬁﬁz~

iﬁ—A¥%ﬁ$Mﬁ&%mE§ﬁﬁﬁA¥Mﬁ% #EﬁﬂquA¥Mﬁ%mﬁ
—AFERGBRE. RORZHA DR RAXMER”. TUREMERMAR 0 R R
%, BdEARIAFEIAZNIDE. Eﬁﬁ%&ﬂ%ﬁ&%%ﬁ&%% BREABR Ay 424
(wmmmM)[i%iﬁmﬂ%ﬁ%“(@WQMM)] ##&%ﬁ “has-a (H)”
R&, e E&ﬁi*ﬁkﬂﬂ”—#

RE 'ﬁw _ :ﬁaﬁ 

(hﬁmmﬂEm%uxﬁiﬁﬁ %%ﬁiﬁ*A¢ﬁ$ ﬁm&ﬁ*ﬁ ﬁiﬁi

M, B — %T%ﬁﬁm%%iﬁ—A%ﬁ °) .
n"ﬁﬁkMiE& %%m&ﬁﬂ%ﬁ#%ﬂﬁm ﬁ%ﬁAimgF&ﬁﬁT%

&mbm ﬁﬁﬁﬁﬁﬁ&ﬂ&&ﬁ%&ﬁﬁTA$%EﬁEm%Fﬁﬂ BABE LA
AMREXERANR, DEBLERFHTA. TERTBOSKEAXFHAEE, Bl
%ﬁ%%ﬁ&ﬁ%%ﬁ&@m%%iﬂA%éﬁmﬁ

HASREE AR ROBFETHREE, FUACEEAAEEEN, FAFRFRT
RES = A FEAR (T 3 05 008 4R AR RO B2, . X STU A AR BE 5 iR it SGBR b, 4l
AR, BFANMNYEEEZEAR, @ﬁbiﬁiﬁii% MRFAAGET L, RiHRE
TIREW. —BRMNAE-E2R7)E, %%ﬁ%iﬁﬂLﬁZﬁﬁ%i*ﬁ%%ﬁ&

1.5 Hk&: EREO
MR BEAGR—FRGEH T B BTSSR RETI RS HEE R,

- BEMNEHESENREEZREE, MAREBRFERNKENLSHAIE. BdfERclassk

#y, XEMAHRTIABRFRIHESPERST.

sR, ﬁﬂﬁﬂ‘gﬁliﬁiﬁﬂlﬁ—‘/\ﬂs #%Fﬁfﬁ“lﬁﬂﬂ@]lﬁ—'AﬁifuyJ eI 2T, (LI
HAR—FRIF T k. ﬁﬂ%ﬂb)ﬁﬂlﬂﬁ-ﬁ:m% E'E[% E %F‘ﬁﬁ/\ﬁlﬁﬁﬂﬂﬂlﬂ&&, JIlIpR:A
izﬂ”:im$ PR A (mherztance) %*mﬂ&b fﬁ‘k}ﬁ‘% ﬁﬂ%}ﬁﬂém& (RAXE, BEH
X%)ﬁﬁ&,wﬁAV&ﬁm.m%(%ﬁ&ié %ﬁ%i%*)&Aimﬁﬁ%&Q

N T

O AN T AH s Bl LR AR i (A AR A L A,
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6 C++ BA2BR

(£ EERUMLE S, kMR SIEMER, FTMRELBRN, TIUESMRAEX.)
R UL HA —EX R EWOR, TLTHA SRR ANER. R JKBTL
A RIHRT Y, BR—RMTLREL S XHE L4, mﬁuﬁﬂzzm
31] A (HAHEERTRRAME), SRET T EERTAIRAXT Y AIOX AL,
R R B BT IR R SR BT S A AT EFEME—Aﬁiﬁuﬁﬁ%
%%%*m—wﬁ%mmﬁvu m&*%%& ﬁMTumimK%%E%ﬁﬁimﬁﬁ
DRRRBE. .
B, SCREANSERBSGET%. ﬂ%%%ﬁ%“ﬂﬂf-&#ﬂﬂﬁﬁi #rig
%, FFETUABBRE. WRLRE M. XA LR N ESROEIRRR, STLE
BOMUEEYE CETEEEC) RiTH (ETUBER, SITLUER—ME). B, HEiTHTLL
AR (EONERE T EFRAEDR). ER%&, RITTIUE RN BREY, EiXE
KT ARRBRIBRERRNSEMAWRE.
EoABIFRARE A EH, TURTHEABRIREREREL. XL,
ERRE BH, BIBHEERN. BE. RES. BOREERSH. R B, e
%, i, TTLAURA SR K T Mk l% EH. A%, ENTNE—EE S
%Mﬁ&ﬁ TH. wm,xw%wﬁum% BT A R, BAEERINTE. X
(32] EEHIBEATL T M 2 MM, xmebmzmmc%

Tdraw()
. erase()
move() ,
;getColor() -
setColor()
A
omE || ERE | =l

I 5 AR AR E R R R AR TR R A 2, B hX R B T T T e LR Y 5B A
FRIOHE 2 I Y SR AR . BAMR, RMBRSHRERDIEL, FLEES
MEER R R SR S A RIS R RGHA . KhR b, ERERMRIRET, ANWERE
2—RAFRILHTTHE. — A OSTRTIREMMOVIGHE EOLN, SESHEA
52 3K ) T 2 M A £ a

URN TN DRI R KA, ROTBROE T — A HRE. XAFEAUIRAET
AEBHEENRTMIARR (BRBARADERBERTHR), EEEBE0R, CEH
TAERNED. BRRL, FARSREAXMEAMROMNE, HEBEBL XK
R R . FDRATEE AR 554 — A RIOMB X A 2R, FILLX BB XA
RAEREIAL AR WA LB, ENENATH, “BRRE—AFE". XFBT4&LH

(3] %BBOMHE, RERENMKBFRIEXHEFERZ—.
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FlF A 2EZT 7

MTERMRAERAHFEED, BHEMEEDLRE ST, LRk, AHRE
e E—/MEERITH BSR4 EHAT— LR AR AR RYPR A, A B bERS
i, %ﬁ%%%nmﬁ%mﬂﬁATﬁii ﬁﬁﬁ%% ﬁiﬁmﬁgTﬁﬁﬁﬁmiﬂ
MR A R, E— AT REIE R,

R ok B IR A K X B TR AR R 2 o ﬁﬁ%ﬁ% ﬁiﬂﬁﬁé%ﬁméﬁ
BRSO R BT R R Oy, KB, IAERTRMRNF L EHE
., BrLAL 2 fn ek 4 - %ﬁ%ﬁﬁﬁﬁﬁﬁ%mLmﬁﬁﬁ%ﬁﬁmmiﬁ B2, il
SHE—HFED, ERTROFEXEFNG R, Eﬁﬁﬁﬁﬁﬁﬁﬁ¢ ﬁﬂ&ﬁﬁkﬂ
EﬁﬁLﬂA%ﬁﬁé

Ttk

draw()
i | erase() .
move()--
getColor()
setColor()

oy

[ 7 EHE =

FlipVertical()
FlipHorizontal()

BRYOKER ERE M ORI RS, BXROANTEE. EHEAHTELNESA |34 ]
ﬂiiﬁmﬁ%%,&Eﬂﬁﬁﬁﬁgiﬁﬁmﬁﬁ.ﬁﬁﬁiﬁ(mmﬂ%w)ﬁ¢@ﬁ»

b2
draw() . .
erase()
move()
‘getColor() "
setColor()
i A |
[ ERTE =%
Tarawo | [draw0O draw()
erase() erase() ) erase()

%Tiﬁ@&,Hﬁﬁi%ﬁﬁi%*@ﬁﬁ%ﬂoﬁﬁﬁk“ﬁEEﬁHﬁ—¢§H
Hf, ERBRBEEABROPFAIMAR RN
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8  C++HBAEBH

1.5.1 is- a;‘e%iﬁ]ls-llke akX®R

ﬂ?%%ﬁ B4R, %ﬁf% iﬁ%%(#ﬂ?ﬁﬂi%*&ﬁ%ﬁ&ﬁ@ﬁ)
My BRI J SRR R AR, ﬂﬁbﬂﬁﬁﬂmﬁﬂbﬁﬁm,ﬁMT
LAFRIR A B R R R R . FHNARRARS (pure substitution), ¥ ¥ WA R
B R (substitution principle). &%ﬁ%xi KR R BB T % ﬁMm%Eiﬂﬁ
He e R REHA— “is-a () EF7. EHBATTLL “AWR—ATh . 340K
g — ﬁﬂﬁﬁ&ﬁ%ﬁﬁmEETu%ﬁ%iﬁ is-a” RE|R, MALHEN.

AMBE R — R AR R O TR, KRBT R TR OO THER, x4
FRUPRTURBE XA EL, HXTREFRTEN, EhXEHRAETEMELHR.
XALMER A “is-like-a ()7 X&A; MRUFERAWEN, AZBEHbLEY, FUR
REULEMRL2ME. D—82EA6. RZFRNETSHANLSREHESR, bRl ©
A—AMARFREHGARNED. REXEEEAT, A—eRFEREE, XERFEEATLH
XA LA, XERRELE—ETA, Lb%ﬁizmiﬁ B A YR EY B T B4 il R e X
{URE X HISThRE R Y, BRLVEURT SHXA RN R EE. HHROEANCIYT
B, MXACLfENRGERMERRNED, FRMET RIES.

mEd | B % G

IowerTemperature(j i : cool()
: . 4 .
| }

' cool() Céol()
o heat()

REBER, % - ﬁﬁg%”%Tﬁﬁm ﬁﬁ&ﬁ “REEHRE”, EEhiEES
ThEE. EX—H L, REFRENWA. t@m~A%¥ TR AR AT EH, Hhrlls
REFEBELHFH. ‘

é&m%ﬁﬁﬁﬁw,mﬁzﬁﬁﬁﬁ%(%ﬁﬁ)%ﬁ%ﬁ$%Mk Fk. LhkE,
MBRAIZ B RAXF G, ZREORE. BE, BITDERIHE R 05 IRAE R A
A RS @B, RMNRAFMELBRER

1.6 aﬁzmmmﬁmimwa\

ﬁ%ﬂiﬂimﬁﬁﬁ BIFRH m%%?%ﬁ%%ﬁ%i R RTMR R, AR
WEEMALERRNNRA, SHRAHERFARSFRBTERLROBFRL, £l
ERBITF R, RETUN—RBAETRE, TAXOENERE. ENRER=ZAK. &

AR EEEBA . BRI E), %Llﬁ‘*@#c“ﬁ’ﬁi#iﬂﬁiiﬁi‘ﬁa%—/‘%ﬁiﬁ% A
FEXA IR EX AR .
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Flg #EFT 9

ke, BRI R R B, | TR R AR R R I 1 X SRR R A R g
BB BN . B, TUIREHHEN— MO TREY, FRATLDY, TS ESIR
segb VAR, BERAEFRNTRY, TURASY BEE, XARHIREE, B
Hyi% AAEMRIR S R RO RIR, AR A MBS AR .

R, R EERAE RN R MR B SE— &ME$%ﬁ(l%Eﬁ%¢
HAEBEMER, MEENE), XERE A HE: BR— REER-A-ROEAEE
HIEED, REEF-A—RNERRGTR, RESF-R—-B0LRH WHESESR
MBS mwﬂ@L LHFTERERAD. FAEMEER, HERRN, BFAFAAmE
FHAMRAL. 2ERNEERABEHATREY. TR/, W EREEHSKRER
KT MR, MBI AFHTRY, TREXRIERH, ERTURGTRRNR
M. REBTRBDBMERGTHRERE, B2 EHIEELHE? G, £ TFES,
BirdControllerst & A2 5—RMBird KX H, HAMEENZRRM A%, T
BirdController & 5 Ef), FAFEERE S THNNRIDRFE CEEMBHBIrd TIEURES
ThoReffTh . (8420 R BIrd 2 BT A MmoveORt, %41t AHEE? SWIAEHR
477 (Gooselfl. £&7%. BAWNK? Penguin®y, TRUENK? )

BirdController Bird

relLocate() VA Fimove()bt move()
SELRRE? 4

| Il

Goose | ‘Penguin

move() = | m‘bvé()

EEFMNREOBRFIRITF, EERIEFHTR: ﬁé%#Tﬁ%%%xi%%&%m i
#mwﬁﬁﬁFEm&&ﬁﬁAﬁﬁ%ﬁﬁﬁﬁ@m¥mﬁ(wwbwmw ﬁ?ﬁ AIE,
RETMRERAT L, EAYARTEEEEE. ERAUEELE, %@ﬁAﬁ%im@&&
FEERA, ﬁ@&%ﬁﬁﬁﬁﬁﬁﬁﬁiﬁﬁﬁ@m%ﬁﬂﬂ Emm¢ HERFEEH,
%ﬁ%f%ﬁiﬁﬁﬁﬂ%ﬁﬂ,%u %ﬁéﬁk%%—&ﬁ%ﬁ %E*ﬁﬁﬁ%ﬁ%

%Tﬁmz~ﬂ@,Eﬁﬁ%ﬁ:%ﬁWMQ(Wewww)m B AR B R T
BE, ERFESH L ERERAROREG, SESREXHERNRREE, FRTE
BALREERRBEE [(RPARAIMEELSXIIESHRAB AL (weakly typed) EF] ,
B2 EHAMmERFRITRIIARE.

AT HhATHRAESS, OH%%%EEE%%%%%%A - B BR Y — HERIRED . Bt A
FREXMRASTHER, IBABESTHITRESHARREEEENBLE (X—3BH#E
FLEPFEANR). ZH, BOINRBRERBIRT ﬁﬂﬁﬂmW&ﬁTﬂmﬁﬁ BN
ISR EIBR, ERIBXA AR LMt 4.

BATTU ARG Fvirtal FREFEEREARESHRIEE. RIETEEHS
virtualff FIROHLE], ERERE, RITRAEACHITE MM ROBFIR. FEC++H,
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Eﬁiﬂ&%ﬁﬂnvirtual#&ﬁ% B ARBAE, BRIAMEFILTRREBAGEZD KRG, virtual &
B (&%) Tfﬁﬁféﬁn‘tﬂ&*ﬂﬂﬁﬁ*ﬂ’)é@ﬂ-ﬁTﬂﬁflﬁﬂl ﬁ@Tﬁ%Fiﬁi’iﬁj{JH’J
JRE . !
E)759i7% 30411 SR Eﬂiﬁﬂﬁﬂﬁutﬂﬁ%@mﬁ& (ﬁf’ﬁ%ﬂ‘ﬁ—*ﬁﬂﬂ’]%‘s) ATRAEZ
B, RNFERS—REEORDG, RPREE TYREVHAFET. XBRAEEM
FrERBE B BHRA, RAEERILERER, BRERLLRES. mRAE-THHI%
2 (filsnHexagon) B4Rk, MARESHXBRRIDESERAT “Shape” HIXAH
KA, RBAECLHFEVLRY EER—H. X8, BFRETY R (extensible). .
MARAC+H+RE—N R (Rik, ZFHRESEIMAES):

void dostufffshape& s) {
s.erase();
7 p—

s.draw{);'

}

XA B 3 S 1 (T Shapextif, Bl B FEEAS ISR R ELRTY (‘&
For BUXAIREMAE, EAdoStuf()”, (HRIIEFMX LM NHARE). MRARF
F 355 (8 P doS tuff( ) R B:

Circle c;

Triangle t;

Line 1;

doStuff (c);

doStuff (t);

doStuff (1) ;

StdoStuff )& B I IEM LIE, mAE RN RIFHEIER.
IR~ ARIFOEAR. B—BixfRE:

doStuff(c):

ﬂikiﬂ$ﬁ%ﬁ0nh%ﬁ%ﬁﬂmmﬁﬁm%ﬁ ﬁ%&mh%—*ﬂmw FrEART
LAgdoStuff( )sbH . XpERY, T doStuff( )ﬁﬁ%Shapeﬂ’Jfﬁ E Circle#ﬁ“ﬁﬁl&
FILAE R A T2 AR, L

&mmﬁﬁﬁiﬁﬁﬁmﬂﬂﬂﬁﬁiﬁmﬂﬂﬁ%hi&ﬁ&&(@wmm) “cast”
—iak B &SR, “up” —ﬁ%ﬁ?%ﬁ@%ﬂﬂﬁ%ﬁi ERMBETHE, RE%AT
Eﬁﬁnﬁ#,%@h%%ﬂm%ﬁﬁmﬁﬁmﬁigﬂ B “I] 2 RUEEHL .

A Shape
Upcasting H
_______ | A\
1
i
1
mm————— ]
I
|
¢ | cCircle Square | [ Triangle
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gl x££ %3 1

HRMNRBFE-SHHSEE — 85 R RS, FAXELRININLE T EHEHE
B’Jnsﬁ&ﬁﬁiéiiﬁ~*§#*“l“ﬁ¥ﬁmﬂﬂéﬁ’lﬁﬁ lﬁ%&doStuﬁ()qﬂB’Jﬁﬂ

s. erase()

/...

s. draw() o . : i :

E% JZTT %Z-EEE “nRRCircle, Hux#F, R RESquare, - HEXHF, F%°. M
REXMAE, Bt ShapefiF Al fERIER, S RMAEER, B A% KEI—MHH
Shape, #VBHAKERG. XE, BMAORZER: “BRE—MEHE, }_ﬁi%ﬂfé"l‘:’.ﬁﬁel’ase( i
draw()H C, LRME, EEMAYHERE.” ' '

doStuff( ) fRABE B AIE BRI & ERMERNZN . M Circleid Hdraw( )R fTHIRED
A [RIF 3t Squaresi Lineif Fldraw O Br#hfTHIARRD . (B2 X draw( )HI{H.B KX 4H —/ B £4Shape
B, EERRfT AR R AEBRT X/ ShapeyLhrk B . x4 AHEH, WA, AR, 4
C++4E R HiZdoStuff( VRESRL, EHAME CHCEM RAIMEFAEE. LAY, LIP
B4 A AR & Shapeterase(, )fidraw( )RR A, A4+ HICircle. SquaresiLineffJfR 4.
®ifi, WALEM, —UHRERELIEW. RFFMBTRENDAEX LMY, RIMNRAFE
Ml EAXAEfAEMT AR BTRT T . R A5 A R virtual 8, 24374
— /R KX B, JZAXT%J%{&IEWHU$T§ Eﬂﬁm&ﬁ ﬁi%&%?ﬂ&E’J%%T

1.7 ﬂﬁﬂ%%ﬂ%ﬁ

WHEA A, mmmwﬁﬁmm&ﬁﬁiﬁ SR L Ak LE ﬁ%—“ﬂ@&m
BER. SR A HEE. .

H B E BRI R OISR ﬂ%Mﬁﬁﬁmﬁnﬂvmnfﬂﬂ%miﬁ%v
ARNBFEHESEARNTEZE . C+ RGBS AR EEWRE,
DAVEARE RIBET AR, ATEALSTEE, SR ERERTRBEEER
B, FERMEGPAERSRTHE. RENFRN—ARKE, TUEEHECES
HERFHATHRIFEREEE. EATNTSRENFRAY 83 £ & (automatic variable) HAHHKEF
(scoped variable). BBEMEBRERBRATEN—4 B ZE, ERFFHEIGLIESE. &
RSB EAHEE, TURMES MR, ARXRANERD. AW, ROMEETRiEH,
BAR S RS A S BN Al R R . Ak, mERF AEERR—/
E—BEE, FMENEER. CETEREERSEEH, XHATRE T,

CBTROSERERAM (heap) MEIRFHACIERM R . FXM Y, WLLEBITHIT
AMEEREL SN R, CIIGEGERT 2MENREROSERT R T 4. XERER
ERFBTZPERN., MREEFOXMER, HBM AnewlB il Uk bk, MER%
KB, FtErdeleteBi, . .

B 3 R B RAE B T B A TR, %uﬁﬁiﬁﬁﬁﬁ%m¥MH@wﬁﬁiﬁ
MBI AKSE (ERLOBREEEERR &N FTRIIRIRHNUMLCRRES, Bib—
SFRBERL ). PEFEME T—RHaBRRIE, e TFEmEs, L, ks
BB HGX A B M TR RNARA A EENEW. B4, M TRR—BEm
BRI EE, BANREEEEEN.
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B FEAMN R AR WRER ERERESFR LA R, RiFRREXA
MRFEELKITAHEAZHRE. RifT, WRERE LIRS, FREUAME L.
EC++, BIF RLIURBIE MR R . A5 Adeletes @ T HITX MRS . &
A—AR, BT ATLMREE— MR 3200 B (garbage collector) WIThRE, Y—A %R
AEE AN IR T E B RAFHBX AR S48, EHANRKERRERTFRIEES
), (EREFENANARGREZHRURSNFERIBRENRETH. SHATE
Cﬂﬁgm&ﬁﬁﬁ,I%OH&ﬁﬂﬁ*,RM@E%?®H%%“%&Q%%$

18 SEAbE F'X‘I‘?*

MBFRHHES HAAE, HRCERRSEENREZ—. BTN Fsiat
By EEREE, FLIESAMXARE, XA FMELAENLEFY, TEfigitEs
HERBAYRAEE, NTUEF2HRTEER, BRASERSH, BEEHLK. k£
BEEIREEFEN N ERE, £T-REEELAYERRL/NOHEE %S E5 5534
FRGIERTIR R EIFOMIE. MERFRAB/ i ﬁﬁﬁ%ﬁ%m#ﬁ%ﬁwwﬁﬁﬁ
RE), XEFERABASHSIE. i

#%ﬂﬁ(awmmhmww)H#ﬁ%ﬂﬁ&%ﬂ%&ﬂ%?%ﬁﬁﬁ%ﬁﬁ%%ﬁ
Rk, RER-AHR, CEHGSHHENY, FHHEBRULESE R ERNR
HAFE RS (exception handler) Frigl. E%ﬂEMW%%—A#ﬁM%ﬁ%“,Eﬁﬁm
BERER. BTEER—ALBORGERR, EAEETHELSORGRE. BATES
HHREER, REBTLRERE. B35, —TRUENREFRFARTF-ANHRE0E B EIREx
ATHUBIRKGTERKIEENOIRIS, FRETLBZI, TRE RS2, LHARITE
EBIERE R E#HTAE. BF, BERE T MAERREFBTTRERREN . BT
MXA BB H LSS, &m ﬁﬂuﬁﬁﬁﬁmﬁﬁ #Eﬁiﬂf&ﬁﬂﬁﬁ%??
HEERENALE.

SR AT A R T 1) M B A — A, RMEEH%&% *#mﬁmm~Aﬁ%%T
RECHEOHIABRTHRMRIES. o

ﬁﬁ%ﬂ&$%¢ﬂfﬁﬁ¢ﬂﬂ¢ﬁ%§ﬁ%ﬁﬁﬁ TE%L@

1.9 ﬁ#ﬁ*ﬂ&vl'

T 1 # R TE R — Wﬁ%ﬁ?mi%%ﬁ BB, 2 AT RIS b8 —A
OOPH B M #i 4 BBIIE ¥ EM. A THRIACAEYHBINDRMR, HHLLATRMR
MR EH#—SBETE, RO TLFEF FHOOPHHR LN FIA th A SIE . “4FH” &1,

F ik (method) [BEWRAFH#® (methodology) | R—RFIMSBAERE, FLIEE
BRI RENE 2. AMNERNREFIRITHE, Bﬁﬁémwﬁ&w%m%;$%%
ibigE e A—R BN R R AFS5? ‘

FHAEOOPH, HkidR— Tl LR M4, wwE&M%ﬁ*%~Aﬁ@2m,ﬂﬁ
CHEERRT ANEREEN. XECHHRRER, XMERIES RSB LE
W Zett (RICHLL). X7ESCER _EATARIREE S B8 2 A Eie M ER . HER, B 3w
R AEC++H RCBEE A B0 (T, 7E IR ANIE = vh P18 30 B b TR R AR U AS SN/ ME £
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Fl¥g A& 32 13

INRERIE “HER” BEAKAREASZLAREEN. RIHAMRS A BFH, R
BT — IR — A itk ERTRERRATE QIR 5, AT ARG IR B EZE Gl —Fb
Fiih, BERERBRNOEHSHH-AER, MREE—MHRNLRE, RABERNEE
DAFIC++EEA . MBRATH B SHECKRBRIF A= F RTINS, miu%@£%—ﬂmﬁm
ﬁ%ﬁ&ﬁ%lﬁﬁ%#ﬁ%ﬁﬁ%ﬁ ' -

SHF KRN, REEMAEL: FEXE. XRESMI. KESSHARET%
MRED T R BK — . 2, KSEHAHREAX— A, R B 58 % AT LA AR —
Aﬁﬁmm%ﬁm%ﬂﬁﬁﬁﬁﬂ&ﬁe BRRALMTE, TWEELERR, Akk—
ERBMERGHFEE. _

EFRABPRESZM, BA “OHRIRE", MR EES TRAFE L0
BB /MESTIRBI AR T . 126, ARMTSOHH, BERKN—LREE IR
A R R #ﬂE%WW@%ﬂ%EﬁEﬂE&*E'”H?&% B, Rk
ﬁﬁﬁ&ﬁ#ﬁﬁ&%%ﬁ&ﬁﬁﬁ%ﬁ%i%ﬂ

EAEEEREE. EARIMETBEMES LOFH2YR, —ATEARBEEA R
LA Z AN EMBREAN T, SREBRGBI. OF, EHEDBMSH, HEHK
B S HOTE. (ERDBMS BT iR RAMIA Y BN — KA. EYFLXHBFH,
R EL MR ERFEZFE. FERORERERETHE R (wild card)” (FA
HIARIE) 2B, XFhRERIRRG 5 AR AARR S RE A EL, fRAAE—A
RN FEER —RAARTRIORR S ROERE, Sk, BEWHR®. mTFEL
- BBREAETSNEEEMILXRFE, FHEkEZTIRGTZARENRES T AER” [
B&E B FiER. R FER MEREEREMERTRE, BEREENE (XRRE
B, BTRERE RS BB EERRBEOEN). FREUTFERELHT
“WI A LIS, (8iXEER TRERER, E%ﬁﬂﬁ&ﬂﬁﬂ%ﬁ—”ﬁﬁ
{97 B A IR AR TTATH . 7= 8T % e —Fh R A E

SHH NRE “Br-MRFER". 7EOOPH, BAMHTLAE—IYEH, ATATR
PR SR, EE— KR ROV SR B — s A%, FEE = — s R s 3
FI%TFARERITOANENER. Hik, 7ERBNE— kYR AXED T B
B RSB A S B, WA TR R,

R, ARBNEEZENRE NS EEMY T AEEYS £ S BRCRIH 52,
BRI ARk B4 FIRRNEES HFRORH 4

(1) HaR3ER (AfTEH A SRS HEES? )

Q) EfMENRHA? (BERSIMMREETLEL? )

RERMN4E THRMED, RTURSEFT. T4 FRE AT RERE ik K
SRRSO, ERBRMNBENEEFEILXEEDS, -

%AHETM£®M%&E&.m&O;%&meﬁﬂﬁmmﬁﬁie

=) —-’f"‘f&ﬂ}ﬂﬁiﬂ%&h‘lmm Fuwlerﬁ BH%E (UML Dasm'iedﬁ) (Addison-Wesley, 2000) %4548 E 2 UML
R TR T
C e HEHXHEAMBA KSR METEERFELRLE—A, EREFUB—-AETENRY 2, FEH
Y2 RERfIEERLD. XBENEBEAKT.

www.TopSage.com



14 C++ 454288

1.9.1 -SBORfTER: fEIJEvi'tll

?”:ﬂ]zuﬁﬁ%?ﬂ&m&&tﬁﬁ*fé’lﬁm‘*ﬁﬁ ﬁ"ﬁ@ﬂé“i#i ($>’<J:1 E?ﬁ“)?ﬁﬂé%‘[%
), ERATE :%EJH“%ESZBU&%‘%F’:X%Q@ X up S il “Ll:?i:ﬂ] FHAaRRERRD”,
IBRE (HH, SBRAHFEESBREE, XELEN). B, ?hﬂ]ﬁiv\ﬁ%—/\ﬁﬂ

XY, BITTRRLERE LB RES, [BERRLH. Tuﬂﬁ@ R
FRERA “hBEHR” T WREEFROMNOITELIRS, BEBRHEMNEN. Ak
AR BR S . X AT REZESER A RRSIAR), (ERBREIL, EJ&E*I&_L-%EEWTU.#‘
B RATNER S, MERIOHNE, TARRER “SRME" X R—MWEER. B,
BRI H o R4 B E R AR R (Besh BRBISEHE £ KBS ) .

HRIEHI N (F—RBAES /), REME RN *’JF’TEB’J RRBED
BN, ERTETERIT 7. B, MEHINRE, E'ﬁ(ﬂ‘?&ﬁﬁﬂwﬁ)‘(-}'—ﬁ 5 HhiH
ZHEW, FUFEELHE. BRRDABALITLEN, BREBKIN A IR . BIE
BTN B ST RIA R — BRI 45D, EF%I"‘E&%‘*%ET iﬁlﬁjl'ﬂfﬂ@ﬂ—‘*lﬂﬁ

1.9.1.1 &%‘F‘FJ& :

ERBEH 4 RA, Tmﬁuﬁi%’%, ﬂﬁﬁ%diE’JEE’J ﬁﬁ%&tﬂ‘éﬂ’ﬂk% ﬁﬁﬂ?lﬁ
RHEFEE. ﬁliﬁwtﬁufﬁfhﬁﬁ R RGN %‘-Yiéﬁ@%ﬂfn‘t$lﬂﬁ ®
TR &R HEMZL, ﬁm'ﬁiiﬁ’ﬁlﬁﬁ ﬁfi%ﬁﬂ%%%ﬁxﬂﬁﬁﬁﬁnéﬁ“(hlgh
concept), BATRE—WBRFWIHRA. RFABHRAREA.. o

%EWE"*B%EE, BABRE THENER, X&— ﬁE%I“EJﬁ. ?”:MTZ—GH“B)L
L EIER (?”:fﬂ&ﬁE&L?fEIﬁE’if@méFBﬁZEJB‘J%Fl}"Eﬁ) Lm%?f?ﬂﬂ%ﬁﬁé E
MEAIER. Film: E~’1‘§FF§1E? ﬁ?%* ?’EfﬂTUJJ\%%‘EZ{E_LB’JgﬁﬁB’J~A%

BEEEAT: “BHRETFHRES KA. L%ﬁ?ﬁﬂ]ﬁﬁ*%fﬁl&%uﬁﬁﬁi—*#m/J\E’JﬂLib
B, ZEREEHAHE; ATRER Ev“ﬁ"%ﬂAﬁ%EﬁAﬂ&ﬁ — A EA BT R
LR TR PR Lt E IETE IR R 3, Bilfn “RHLENK.. %ﬂﬁi_éﬁﬂ" BEHrE
HRANEAE

1.9.2 HEIHER: BRINEMITA

£ E—REFIRT (ALY T (procedural design) | W, X—BrBERA “BILE
Ko (requirements analysis) F1ZGH LW (system specification )™, XL LR R Fk
BRI . Bilf—SaFRTARNXY, FGTHEREXTE. Y&, BT BEMNETH.
ERIWWURBR “HE—RFTERHH, BIRAACTRESH AR EEEERFAH 4K
BHR” . REMCEBEEL, “XEBFREG 4 (FEIE) IBETERH—/ITHA". F
kotrebr ERRMNAMA P ZEHN AR (BIERPERIMOAT TSR B —EXHRK
). REHERBAMREN-ATREN, BE—eRE FERWASERTHEMES
% /bhtiE . AFXAEARBTEEAMIRIR G ELEAMbITEF KM RAERTISEERL),
BINABAFH BN TR RS MRE (BEERT, BFIRMEFNER) LA HRE.
AT RER HMARE, MBER Y BAKR—LEHCHE, E&/NUEIEM&MH, *
PAEEH—A 2 & CIBHA NS S ENRFEAT, iﬁiifﬁ’/"ﬂlk%Hﬁmfﬁ(brﬂnﬁo@ing)i‘ﬁﬁﬁ@
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Fl¥ st g8z IS

., IRNEEEMANEA, MERER/NEAFENKASS, #EMEL—B. BiF,
BEEME, B LMER B LME KRR T4 :
X BARMNESERER VBRERERLORE L MEXNREEMT4. Ak,
%ﬁ%ﬁmlﬁm~%ﬁﬁm“m%(Meww) HFRET REFR RS, BTER
EAER M —E AR K. bM%hL%ﬁ%MTﬁﬁ“ﬂ@%ﬁﬁﬁ@ﬂe

1) “PRERXNRE? 7

2) “DITERAXANRGEMAT ST 7

3) “BfTHF AR RLETIE? ~

4) “WRHMABLEXFE, HER=APTEEARRBR, ZEaD? (BrElk)”

5) “UfEFXA RGN, SREM2AE? (BRRE)” E

Biltn, WRIZH—A BEHBENL, BREH-TREDEFEOAGRBRHEXEED
BHLERMAT B TR A . X8 “Fi B—NFRAN T (scenario), iR LAA
AREHHES. OB FIAARLL R ALBER? » FLMEE. Fa, “in
F—ANH P24/ N ARIRIE T —ik X E, EE%&“Z%&MF*&%E%%%uﬁE%
RER, XBBBBEKILEL? 7. -

Tﬁmm%Eﬁ%ﬁﬁTﬁﬁ u%m&m¢$ﬂ%Aﬂ§%m% AR . [49]

v

<

BITHEA R

Zik

BADARE—A “FFE (actor)”, BRER—MARBERDGH MRE (XET
DARHAHENLRL, 1 “ATM” mighR). HERRARGHLRE . MERKAR, £k
RGO E A TIEMOMAR . ERTERAGZANESRERE.

REFARPHERRE, REKF ENALAEFEE,

RBIT+5 5%, MRERBRGAER LA &5 %ﬁTiTﬁFW*%?%%% fsiln:

R=E

REFFHR
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EEHMERPEREPATRRAENRARLTHN, AGBAERTHRAEHBA. RIMTAE
RERLERERAG, ER2ZE, BIRER TREESHELAE. EBEHEREAG L
HIAFAb R, EATERRHRNGE R BERHMAZEF B O LN 58 RAE S T X EERARE.
WEEL, MREHT2HWAFARATLREREHEAZ T —IHER. ERMBZRPEN
RAESE LB IFE, HXCLREFT. ‘Eﬁ$%%§ﬂd’lﬂﬁ’]?&ﬁ#ﬂ%ﬁﬂ%ﬁtﬂﬂ& R
X— R ERERREHIC U AT ERSAEIEDS FAT. "

aRBE T EME, BAOTTLGESER LR B3/ HrEk: fﬁﬂfﬁd’ﬁ’]&ﬁfﬁﬁﬂt
4, RRIFRAEMFIE. ZAEEERERTE. AN LT (0 “REZ") REH
Gl ERMYS. BHEAEERREDTEMAGAZENZELTH, XA ESR.
BALER X B & MEAEZ T BEN AN RIEE (EEAMAMEFREENRE,
Bt “fidmzhid” SR RREEAREHETIR, BAERERAH) ..

FEIFNSTE Z AR R e A A R EREFE,- LTEEEXJE‘EF?H’JH‘!FE—E ATE
XFnglgH AR E, " %FLarry ConstantinefiLucy - Lockwoodﬁﬁ%‘-ﬂ’] (Software for Use)
(Addison Wesley Longman, 1999) s% i} [alwww.ForUse.com.,

BARAXARBRER, BHM#ETEMESRNLEZHEREERN. &{f]ﬂEﬁTﬁ‘lEEhﬂ
HEEMS, FURMNTEFEERES KM AM#HTS. XEBRKREE. WREET—
AREFRIR, MARMRREASIRE GHERFEREESENME LX, XRIFHE). F
FHEARTRCSREXANTE YLV, HERKERERMBEAMET. ERESHF

—FFthB — D EFRRIR AL, R ILORIRIE. 28 KRS H LA 5 LR A

CORMEA (BREFNRETSIER), B, BFNFERFREERNNESRMER. §
b LRz utapET, e, BhkEsZt. BIOVEROLF2XH, RIER
MABIRANSR. N BEFRES, NESZHATREMEGHELS. A, &
MNEEMBEE, AR LY HRATE X/ 0 RIRM R AR, R&EiX—HE.

1.9.3 H2ME: RIVEMARIIR

TEX—Wr B, 1S AMHIET, fdxERMENMNRE. Eﬁi%&fﬂﬁﬁﬁ@ﬂjﬁﬁ
AB LI E (Class-Responsibility-Collaboration, CRC) K F . WHEAMHIMELE
HERE: ARA-IFSETREARR, EJ:E%% FIRRA R, Eﬂ#t%
MAER:

(1) %&%F. ZREE, l%%%ﬁﬂ'\!ﬁéﬁﬂ:&’w}ﬁ ﬁfu:ﬁ-awsmﬁam

(2) KM B MMM 2. B, 'E‘ILMRMEE&@M’J:&;—E?;&(I%Emﬁ&ﬂ
H, XS SRR YER ), L#Ti‘%#ﬂhﬂ’]i{ﬁ ﬁn%ﬁ%ﬁtﬁﬁf*:iﬁ HA—A

[52] HERFRGSHEXAFE: RFDH M 2ROMRBEAREHE, BRI LR
3) XthE: ES5HMREWBERE? “RE” ZBIEFREZNARIE. LR —EEL

e WEEEXAFRIMNZFILLTESchneider & Wintersfi 515 3# (Applying Use Cases) (Addison-Wesley, 1998)
FiRosenbergfi 5% 3 (Use Case Driven Object Modeling with UML) (Addison-Wesley, 1999)H $£%(.

@ FAAMAFRCLET. fEMENE s 2 HHEHBIERNET (RIXRXBEEFASHFEER),
BEBMNBAFTESE T, MR, WRBRNFLHERNEXLRK, #H.EJZ’T‘J.IE*%%JSF&
ik, IEFREIE3ZEI4tE.
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FAERRARIHX AR RIBEIIRSES . hRIENHHEXAN KRR BlannE ez
TFirecracker (#ifu), AL E, £&Chemist (Z57|fi) iL2ZSpectator (M) ? &7
EREERIRRT ALEROHE, EENERBERNBEMNERE K.
FATTREBLLERFER—, RABRMNFENFBIHEL, B2 EMNRZIEEDD,
XA R FRIIOA/D, AR 1L BB AT 24N . R —k/h R EBRAR T3
FEENER, MAXNEBMRAKERT (HEREZETHT, HHEMNYEELIK). BEY
KM —H TR, CRCRANERARZFEPHRITIRIZUNE—NR, FEHRRIIESISEHE
&, REBERIMTIZIT.
CM%#%%*%%%Z—%E&%¢OE—¢Q¢,%ﬂiﬁﬁﬁim ﬁT%ﬁwﬁ
. BMARTIAE GEMEMNERRATFHAMER). BRABR—IHFY, RERET
LHBARRERMRLERSEMET, XESREER LB R RBRTELL. H&R112
FTRXAERE, SSRHBECFENEL MR E, X8, ROFENGEST
XERE., YRMNZXFAEAGE, AT - I"HEARBRIXITHNE R,
ERFHACRCR 28T, HRBHBEFIZITH, RERIINERHEERESE—NEER
OOPZR M BARM, AR L#AXNR. RITPHEIRE L EARERE, BEREP—,
ARG R el LhrEREASR EEERAN “CRCRAE”. HHA (ff15mEm5
BRVB4R) EEREMXAET, 01 “WF” 4%, MARKREERNIRT. RFTHN
FiAEEREETRAEROREE, #EXBEE FAABBABIRE, BloX®Ei%k

B, X EENEEFCRBBAY ] Tafm A REikit, FRELEHH

ST, TRETE— MR ETE, XTI RE LS.

%I#E T —4CRCRE 2 JE, &mw%%%muwﬁm@ﬁA&me%tmmmL #*
T AEEAUML, BETRAHEE, SUEMERINEE N EREEEF, bAR—E
B, X RIFEEE. BRTUMLZIMS— ﬁ?%ﬂ%&%&ﬂ%i%ﬁﬁ,ﬁ&
FRETRNWBFZIHEE, GBRREAES.

UMLE#$# 6 T B4 —FEH G SRR RENDIEY ., £ ERRT REORESR
BT, UEFENEZACHERNERT, XLEHRHH (FlmELFERGH).
BATTRDBEMREIEEY, AARARTAGTPRBEMREEERE (FlEE).

LUBSHATHEREENRE, L2RBERERRT. XHESME THRFHASE,
BESHMRRE, EHENBRAEEA. XEAE. RITHROHERLERIFHNINE.
XA B B R BN TR IR . [EhOOPIRE: T Rsr s H), B mBERITR I E
fHBATLL. B b, HRIFARERFRTATBNEIMNEFRERE.

1.9.3.1 & RITHNEANAHE

SRR AR URT SR E. T E, BHRE—RFINE L. &2
Wxa@ﬁﬂ%,@ﬁ&mxﬁ%g&wznaﬁsi,m%maﬂ,ﬂﬂQMHZﬁbg
Mie 2 IR, AREMENEBTEEN. IANALERTARRMBFNIET. 5%
KA FRER BT — R X R RBRETERN (R ER2EE). R,
SOH B COER, BdER. ERMERTHYR. »

o MFWH#, R LERBEOLE (UML Distilled).
© Python (www.Python.org) ¥ ¥ AM “TTHITHHRES".
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(1) HFRER XA EURERFREWAHR. MR TLES FHINBEER DR,
RETEENTEMB/PRSATHEAIN. WREZET—HR)E, EEHRERATY.
RZ B FEY (BREEEMAgAXE), TLAZHASERIHIROEHHIA,

S (2) MREM LBRMNEABRIMERHSEATFTE-SHFRRA, XBPKREMNR LI
HAHIE . HROXHNDEETHRERFREIHE, -

() REeHE  FkiEH, MMRNELERFREHIEURYER. MERE S, i
SRHRMNOMER. SELPHOAREEMOMHEENEE, TARTEAENRBEERT
%. Flan, BATTLARREEHBE, TEMB—-MERX, bME@ﬁ&%&*PE&&
ARERE, RERWBHAAENINGE

(4 RGY* ﬁ&ﬂh%ﬁ%ﬁﬁmﬁﬁw,H%iﬂﬁm%ﬁmﬁﬁmﬁgiﬁgﬁ
V7. Xbt, BOVTLABRFUESS £, HRTREEMMIFTLERBK.

5) MRERA XBEMRAENEBEMR. mREEAREBESFNFERTEAES, il
BiFS RIS A. SBRIMNEX—DRUBRLEFHEFR, RW—RENELEERS,
HEABRMNET-ANTEETERANMR. AW, FEHEN - FZERTTROKSEHNRE
AEAN, KEMREXN THERERN. TERAX-BRIAEMEERLD, ATEM, ENLHBR
E—fRA . '

1.9.3.2 3 £ KA

TRSBRH T EETT & I E AR — g0

1) ik R R — A2, ARIETERRU I At [ RERA A LE X/ 2 A R A sk

2) icfE, ﬁ%%%%m%(ﬁbmmﬁu):Eﬁﬁ?%MEEWﬁ MR EBH T HRLE
¥, XATHERAEET .

MTEELEEE—ﬁ#MﬂLﬁ~#$% EﬁTﬁﬂ%T

4) FHamE, L—SHoiksET, XRRTNERSEE ERNiRt. REFHT
BRAZERNARIN—RAOREER LAZHIEl]. SRR SIRTR,

5) REEHES., AATEAROAKEBHMRILRE O0Z01F. YBETFROM,
FOccamiJRazor 5 EEEAMYE, FRABRMIRBZT L. A/NE R
RIFLR, ﬁ&ﬂﬁbﬁTﬁﬂmEﬁHﬁ#@ﬁAiﬁn L%ﬁﬁM A~ b il 3
TE.

1.9.4 $E3MEE: tIEBLD

BB M 2R AR MR IFRIBAT AT RTRIDE N BB B, 512, TRIEHES
ERMNEREH. XLAE—BHILRE, ﬁmﬁiﬂ@ig%m RSB, &ATHE
FEEANBRFERX— .,

BN BRI RLARZERRENNELD, REXNREAEF—BIALKZE. HRIE
ERE—AER, HEERNREPITUREE. BRNEEREE B L AZHERMWR, @
WK &3 (stakeholder) HURMBN, XTHITNALE LXZWMURMMERES.
BEAEBRT, BRNETURHE LB R, HIAHOD 7T LRI B4 001k & £ 5E
B R NS — A R R LBLXAN AL ZAT, TR TRXBRNAN.

BT XARGEH—Es THERSREE, SEMBERIIFMALRIERRENIAELR
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(TR AMERALFFHERFE). BREMNOMAEREFTRKMAGAFLA. 4R
GioURRER, WATRATLAR TREATANINE L RIZHRET .

195 SFAMER: ERAG

—BREERBETEER, RMNUNINE-HAFTFEFRE—-N/PTAH. E—KkEK
(iteration) #AiE], FAVEIM—AEME, —RERE—THYEOF L.

—RERE LK E? BEERET, BRERI-Z=Z/1EY (REMLIAIESTR).
BRI ESE, BMNEB—/MERN. IR, haT—ANEEL RN RAS. B3HE
W& RER: —/AN Rl SRR —HBEAIIRE, FE—RERFMARLE. XA H
BAVESFHIREE T “FAGIR ML THATEEN" BB, WS AGSET THE, £2
Wit ZEX/MESHRESR, ERENMRGEETIBRARNEART.

BHAEE HIRDRERIM PR ARSI T, HAZ A YA AN, RIORE L%
. GofE, BT LREEBIAENSFAENEMZ ) BAXNMEBRREERN, FHURNE
FEIERNE, MARRE—ANLA; FBRERDT B RE ISR E R IRFREHIF
%, WXIERATRIAFRE .

FFZEARAEARFERIBREBNEN. RINFTUAERBBEEMBRTENE, FF
ARBONAKEENUERL BFASEHRS, SENFHMERHE. M3/ BENT
Ab AR %t ARG A 8 (stakeholder) & LAY KL i, #ATREMTH H MAT R SR BRI & HFEEE.
XA LA D SRS K i B BRI, HERRKE RBENEOXE.

1.9.6 SESHER: Bk

XRFFE R, HHERAY “BHP” -4, BRSNS ZHARIE BETM
Ut EEEEMIRHOBRBE 8 B SRRk, JEAKN ks
TR A EHIFMEREHRIMEEE". B, MARIE ‘B FFZIER CO2E
AEBRRS, BoEACBRERINEEEE LB TERANER, LRENESRE%S
Hoe—s¥Rsy, fninh, B, hiF, AEFHRIERER T TE.

BALIEBERIARIE “#AL” (evolution) ©. XBRUL, “TAMIATRES — kBt E% M TR,
FILARLiZ A% 2. BLABREAERS". 4RO AEE TEANSEIRNGASZE, THE
EMARIOES. MRBRIMEREFE L, EAERETR, TREGHNDREREN,
BRI . HRERFMFERS, RES —ETEMRNREEEB0ER.
CHRRIRIAEMN R0 —A T B 6 A 7T E RS EE R,

“GERFER” OEBARRERFRBERFAG T, DEskERITERRATLI MRS
¥, FEINREICRAFEHE A, REMENEEINT AR, WEaEEOREHR
. B, BHINRE, BFEWESHEMERTRE TR, XSERREE LGN, ©
MRS, XEERTURRESHTIREEN. XARRAER. RO LRGSR
EABEHER, WHLSAMBXNMEFEEL (RIRZ D& T %F (vector of change) ©] .

e t{b—A~F E fEMartin Fowlerfli%& % (Refactoring: improving the design of existing code) (Addison-
Wesley, 1999)# il T /r£8. BBIEEE, XAEBHHFLIERIAVARS.
© X—AREFEHEF2EM LR —TEPHR.
www.TopSage.com
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FZWE, HRAMREBFRIHESHIESHEIHESNEY, B REIEHLF R L4
MBI RE. BRNREFRIHESELFRIMNBKXEEXERAS ERBHLES,
RESBRUBFHLUFRRIT. FLE, IF#LTRI00PHEEEMNIFL.

BB T, BRMEBTEUTRNMNFECRNEF, REHITHRE, SERLE, %
LG HBR A ERAE, EFHRUMEHSABRFARERIENRS, Sie
ERFERBRTRZA, WEXE EEELRBIEA MBSREN—A 5 E. (Wi
KRR REL2E PR, XM BIFFERA.)

LR R EERNTREREN, FF R EHRFEFE, uFXkLEihLTEEEM§
Gi. BRIXNFRKSTH, BMNRALE LEERROZ D —RE. WRBATIN KX F
A akE, NEZRRBERES - MRF, ZHAURRAELR LEAREENRL.

hif, FELCENREENFHLE, ZBIMERN (ERERKEX), WREHRT 42,
MERBETREMAER TE. FEERER (F3E, MRARMNECLAARH—HR
TR, BIE T BRI IERER ). BRA—ESWARFF, &RIEMSEERBRE TF%
FO/ B B AR Y 2RI AR .

1.9.7 RIMER

LHRT, BUAKERGFATRIZAE, RBERT. AW, WRBECEIME, it
WRAFERLRAT, ERVERARUEMBEIG, EIRELR. KEFRCLER
T, EREORER, AMNEFRHEFLEVEMEES, RERMEBEKT. KER
BAEEMGBFREN AL, EMNASKENEGHAT, BATEHMIRTE. X&KL
FREAN, HAFH, BLEFRBRNELHTANNAES I, BENARSER. (K
MER.) REEZEXBERHOEES M ERFHE. A—MHEHRLREE (FHEL)
K75k, TREFNT&EFES /0, EREPET-EHUEREFRABGEN, e
AHRERL. HFioE, RE\LAHMAT, SFS0PMHERMEART (FLEMHBI0%LL L),

ﬁﬁﬁﬂ(ﬁiﬂﬁ$%ﬁﬂﬁﬁm'E%EZﬁﬁ%&ﬁH%ﬁ,ﬁm%ﬁﬂ,$ﬁg
%ﬁ%%~i%ﬁ%ﬂ%ﬁ&g5%£,#ﬂ%umﬂkgﬁﬁﬁ%ékﬁﬁmoﬁﬁ%%

s RUE—NERNHRER LRE—MELAFEAF LHHR, B LERETER,
T%&* FRBERAEMA, XARE—FEFAEK. bT&%ﬁT~¢EEEﬁﬁﬁﬂ
MR, WEAESERES, z%%ﬁ%ﬁﬁﬁmwm

1.10 WERGHE

BT A I SRS dﬁﬁﬂﬁﬁﬁ* ﬂ&%&(&mWwﬁwmwmwXﬂ
RBIEER IR % h BOb B B4 A ik, 7EHKent BeckéR B HY ((Extreme Programming
Explained (Addison-Wesley, 2000)® —35#17E Webd s www.xprogramming.com L-e] LA3RE ERIT £ .
XPEERBFIZIT TIENES, XEBEFIRIA—HEN . K — 250 R BT H

© XEALR “PEARRE", S@E—MRTME (qwick-and-dirty) MR, REHAXIRYE. BE
FARYFERBEEE. REEBRENRAEAMIAZFXNRE, MEAELTRE. S5TRE
BRI HZEMEES, RERESTERILNASL, EREFPRARE.

© AFHHHICRE A RERE A HR . —REE
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MRk, BRNY, ARAFIAEE. TREX, B “RSWR A s
B’. BABeckBRIERAME, B, WRARMSHALE, RIERARILE
G ESILE T

1.10.1 £S5k

MRS LA THAWRERE, £ “FHEA%, RREE” 25, SEKREENR
ERRE, T TEMAGE RSN, RETHSSHARERTEETE, 78
“HEMBRFR™. WRARILHENE, $EBOORM, D88 T BFHRMERT
(BEBL, HRIE T C++EaRE BRI RAAXFRE) . |

XPH Ak TMRBX A, BEETE5HIDMES (KEER) Wik, ¥
%k, RNFEERSENRRBZASAR, WLSLNRERDALE—E, XL
BREGRTE R HRGT (XRSEH, A —FKILK).

EEMWRARTREBENER.

B, CRAROEOAEBHENL. REERIL AR REN SIERREENR
BMREAR%, EATE. XPHMREMILXEGEL, CRAHENXAXE EXLHAR
fra, SHFRARMAA, EAKERBOTEHE. BRIORIE, FTUSHAOXLER,
R CRATA EE, BR—A RN SWATHNE LEBR L, ERMHAEMLT E—HMR
HE. WEFIHMENE, fNRRHREENBTRFRINAL. BEAKALIRE
Afkp%HR.

O AIRN, RITBEERSBEIANE, EELRANREEQDE, MXLHET
fE4fEB%UMLE. CRC. FfI%id Bk,

SHRMHE A EEQER, REEGSRGPERERETXENR. XLk LiHES
XHAT TR, REAXA FERREFEIHESNAR, RERTELAR LB b
RESEMRFBY. CHRIESRAEERE, TCHMT &5 AR, BB ILRF ARk
AR, OOPEZBMNT ESMIEXLR, LML ENEREEMEFHROMR. X
ABERBOAEAEG? XA RKOEAAEDE? 7 X ER hRE S T RGIAT
WIRES . RINCLFH TERFRIHESFMAKEM RN AR: AT E DRI A
MFHBELRNERF, HFEEIET. FRBRFERDH 20EMLRE, FRINRE,
EERMRGER. MERFRSHT, WHURHELRREFRARE, HFEHETA
Hs . o

BR, mEFRHRENABIRREEEI0OIE. A, RNLAECHT, #in
EROIIR, HREE (5HRBSMSOIMALHE), RIERFH—). F%miE%Eme
WERAT—HE, BATLAZHABWNIR BN —FHRBHRN. XREAH ARNERS
MR, FHEGKARLRMN B HBBFTENWEE. ROHWRRER TEMESRBEHR
LY.

EDREREBRNBEFRHES S, REATUEREHBERESBHOZR, B
BAE B RIES DLW HREIR, BRRREE . XPRIRALEIN T8/ 50 E RER L2
k. BHFRATEE MR L SRR A ISR (MR R S IET
WIR), FALFERTLMMARNSE, FRABOEEENRERAL. XAERBKRT.
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1.10.2 &XHRE

Zxt%i8 (pair programming) KOG THRATOFANAEL, BATA/NBEE T FH
(EME, RPHE5EMLEEC, 5OE—RLEXFOIHFIENAE “KE") Mk
(R RAFHISERY, HPMREBRESE BRMESS) AlExHEAC. BF Ak
AR AELAIGE, EdnLarry ConstantineERBERY “H-(FHRIDE". WXP, X—ITEfs
GG LY, ERROELAESN TES ERRAIARS. WELXNY7EA B TERHT
e AT, FEATEROMR. X0 E, Beckif, H¥RXPHISE—/MES R RRL I
BRETSERLED, {RRPLE A —PIRTES (XTEBAAEVIIREHIERI ).

EXWBNELR, — N AREREM BZ—AER%. BEENLNHRESHES, T
REFLREENZ—B, mBEHEXPIESHE. flmn, MRHNABELE, RFAKTRIA
HK—/ M “BAEEASNR" mtARE. mRGEE AN, GIIRKRMIE. mR
B NGB FIREES, M1 HATTREMEX AN IR TR AN S, TTABA AR, Xt
HR, ERFIG. FREAE. WFEEENE, ERERFEHTEAGHREMRRE.

RAE—EW BN AL X RE, (PRl TEMABETER.

111 AHGACHERTIh

C++AES IR, 4 EEAEN BiA RR N THCIESHERNOOPIES (BRX
REMHER), TEEHTRELABFER, BHNRNLEACEETHEBAREANERR
B £ A, 4, AME2300PEEH TiXxAEMBME: B AR 24 i35 il
HEEF A — AR S TH R EH T4, B AR, NKRERAKE, BT
REHFARAIBMESHEAE. NRRAEF, XA, BAEGHARETE, K&
EERANEN. BAENEOTRFRMLEAMRDE IAEWTA, TUREE), W
RIFAMKIE. EA—ANBULCEFR, WRibfEHbmEn%TCRE— I, LIE
RIFHIEE, o, EILANAAN, LEELRE, HBEKBER T X —Hase k.
{8 40 R M BE VR EARICKIR, FEAEXAIER LB, P2 Mk 7T LAkSE (4 85 00 A PR,
HHROENMA, EATAMRBEFRIOHER. BAHE—ADHECOHRFRITBES
B, FLGXAHERRIBELN. Hik, Mfigz, C+H+RIMEERRIBHFN: HEFOOP
FEERY, TEBECr+ LR ThEEE/NC .

C++HIHMRBBAETHE. AFREELHEEEER, MESRAY TRTEBFDY
R, JRATRE/D s B % SR ML S Bk M AR TR T IS E Fi 2 . C++ BT R R
RUSRTRG: RAGHHEF RIZEEAFIE (B0 NCHITA LB RIXHE).

1.11.1 —4EFHC
BIERF AEC+H+IABE THALEESCRGD, hEEERAFL, FHAC++HEEXTCESHHN

e BAXAMWMAREAXENT, (2T FESAEIHEA .

e (JLHE) BFEPARY. B—EEXAATE, BMNEHBEe/EEA RWEIE, X E ST
BAOITE (BREHEHAERAEERN). &E, YEAEER, Bt T ek,

©@ ik “FTHE", EAC++KRERT, %hF LT Java LAEEEE. RELEFBHIESHIFEHE, &6
FHREECLERETCH.
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FERR, HREEEFHERDBEMR IS BFALALFHRY, FRIFHE
BETIRER. HiCESaRE TESRNE, IR, TERERVER. CH+F-A4
FFE, FRAEIA (reference), RV RESHAE B ERMRILHTES FEHLE. Eidd
B ER (function overloading), Bt T ZFHICE, ERF RAEXAIFHR®KERER
MEF. 5B, —AHALFER (namespaces) WIFALHBGE T3 A FHIEH]. BRELZ
5h, BEFSB/PIRFIERETCHR2E. o

1.11.2 mEXKFEILR

5R2OFHESAXNABEAET R RE. HAEARBBEAZE AR LEREES
DFEEMRERBEE T AR, C++EIMCHIYT T, MARH A CEMBFTHERF IR,
LERF R MERX AR, bR LLEE R A B, ﬁﬁtﬁl@@?ﬁ?ﬁﬁ'ﬁﬁ}ﬁmﬁﬂ
XEC+H+EINBEENREZ—.

o, DAENCRIBEC+H+H{HALHE AR, BRAC++RIFHLEHN, Ll HEF
HFEXLEREE, ¥ESXARBAEIR.

1.11.3 #HFE

A, DR T SR I A R R A AN . B, — A &BMEEIE
HHNAER, Ba, REVBEXANMEAULFSRARERENTEEE. K, RELAR
FHER—ERENBTEE, FUCHEERBTEEIHERELEE. HRACEFR
BEAARBOMERER, FUAXBERIERNERAGXMEERELA. KB, C++i—
PEE AR IF R 7E R A AR A 5 A A i — S .

C++ AN E SCHRMEBEHEED (MEC++BFhESSILRESWIES), Mk
FREEEEYN, BRANRNCHBEFNEESHACSHBFINEEHEE £ 10%2H, WA
EEEEC. mmwﬁ%&ﬁ%%ﬁ%hiT%&c%ﬁfﬁ$Eﬁﬁ

1.11.4 %%E@E:"&J‘?Sﬂlﬂﬁ

AEATEEEmIZ IR YREEFREXANFE. XBE®RERSREN, BFA
R RS AR A B R AR (Gl ERBEHEMEE"), TARRHEIARIE,
WL B RMAE, kMERFEORE (Flan “RESHO—62, D4 L4ER"). BFA
B R RAE BRIBEE:, BATHEEMELRFE.

BHTREFHRAZ-MRRES THY . BRE, ERFOENEGEAR T, %5
TERWBRK—82. WRBFREHER, B eRERSEP, XTI IEMLET
RIS

1115 REFERE

RBFRROGEREEACE2E5FHINRE: . CH+RNEERRRULBFARERS
HefE I, xRS ERGAFEIERR () KTHEM. SIA—AE, BEMRXEEH

e #2%&Dan Saks7E “C/C++ User’s Journal” ZuzE FAIREA, *MC++EAM:REN B EIHZE.
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I—AFER. BARHREFNARXMNEMNWER, LRERIEELHMBILNER, &
IERBOERIAA, FLRF RS DTSR ERREXNES T4, MARMAHBIXHE.

@ﬁ&%%%&ﬁf&%%ﬁZ@%% %u%ﬁﬁﬁﬁmgﬁﬁﬁﬁmgdﬁ &
HECESBHMLTFHE.

1.11.6 ﬂﬁﬁﬁmﬁﬁﬂiﬁ

A-LEEHRENE, EMNEREERBLUAZBER B C++rIRIK (template)
TheERTLL B Bl st R &%, HmeREHERBOMIIAANTRE. AERIZIT%E
MRFEHE5HMER B TIE, Eﬁﬁﬁﬂgﬁﬁfﬁ%ﬁTﬁiﬁﬂi%ME%& BrEA
EREFL. .

1.11.7 &ig4bE

FECIEEW, HiRHEA - NMEENRE. BFRAEEL2MEN, mAEFEESENE
FEE. MREERIERMERORE, EET4RIEEIRBREXL, BRASISER
BMTERBMLEERYT. C++IIR TR (exception handling) (TEXH B, EE2ETR
BRI, KHHTuAmwﬂmw&hMM¢Tﬁ)ﬂ&ﬁﬂ%ﬁﬁﬂ%ﬁ#ﬁﬁi
RIEEERAE.

1118 XBBFigiT

T EHRIEE M BFABEMNE 28T NERRS . Flan, BASICH FIHE&R B RE
feikfge, HEMBXANBREFRAILEK, REBHEEEFNESWELE, BoETk
ACEHER MR . CIEERA XRG40 FFEid50 000f7h, AFHRRFHE
mwm@ %Lhs b, ﬁﬁﬁA%%@ﬁﬂﬁﬁﬁ %*A%%ﬁﬁMWﬁEM%C%Z¢ﬁE

#&ﬁﬁ%%ii ﬁ%fﬁ ﬁAH@ﬁm% %E,Wﬁﬁnﬁﬁéﬁﬂﬁmo
ARG “BRIBASICER ALK, RUHACES”, ML¥RREEEE BT, LM
SPRITHEE. FrLABRSMIERBLIH M Lk T .

B C+RI B RIRA THBY R R ALA R F, KRR, %ﬁﬁwﬁmﬁ FHARFZH
RIEZMERI 5. URF f Bhello-worldZ XL B FIT, K ATFEROOP. ik, £
FRAMBELE, ERLAMFZENNE, XEEREREMAT. ME, REREHRERY
B, MT/PRFMABRF—HER. ' :

1.12  HEOOPE: Iy KBl H s

MR BRERAOOP, HAYT—ANREAGER A e ESSH/ FREIKEFE
{EHOOP? » HME, EAMMRIRFRA, BYfTEERINESFWEFZIHEX.
FRTE —#, HERNGMEEF FaEd—MRRTEBRE-TEANRE, TEHKREL
MERERE, REERB—A “HSiR” kA RANEE. £E -1 HE S, &idiE.
RMERAMNE. SMEDBEEFHR, $ERMNVIIL. E5L, IREFLZHALENEFH
BIIMCESIC++II . BEBNARMRNYRAZEHERNTLE, HETLA AR
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Bux e, RRERENE—FTEMBER.
1121 #5844

4w OOPFIC++iE 250, H—SeHEEHE: -

1.12.1.1 %

F—LBREMERNEZ. REATERBCRIL LR, H A48 NEEDX L
B AT AN, MEHEHINANTEATELBARAL. PEk—/hEFETEI,
EEENHERRE, XA/DMEARRR—SHhEiTFE. ?&Hﬂ& R LIEMAN, S#i1ERE
23 C++Bt, REFEEMBNITE CRIXHRM.

AHBURASZ -GS, IXMARERANRREETEI, BF4HKESHETITFIZH
BMRIRE, DEAMEFREMARNZHREBEMRRRE. M TFRIAFARERA R
TE, HbiEEF G M —EEAR S REF TR . BARNEKSE, FrLA—SAF
REEEELIT B BISkmiFrsa, WIAMXAME (WRF—-AENSIn), ARLEXA B4
B A R H AL A RIE .

1.12.1.2 &R &5 8

BEAZR—ERETE, FAoFHE. —B83 T %28, wEXE—-A/NR
REEHEKMTEAT, HFAXNTHRRREDOOPHIE RTHRA:. XE—ATHE TR
REIEWI T/E, FLAZT B AN ERA R XRES. ENAREEMN . AR—FNIEHSE
MH. ﬁﬁ%ﬁtﬁgﬂﬁﬂﬁﬁ$ﬂTm#ﬁﬂﬁﬁmﬂcHﬁEMM%

1.12.1.3 R AR HRY

EHFZA, —BFHERHRIZHOHT. RATEEEACSBRTRMRIE,
MREMBALEEF EFHLBRE, BRIOTUMACL2%IMXT/HEOMIA, REXFEDNIR
i, LEARMNHECHEE. &g XH—Re, %E%Zfs*ﬁﬂl#ﬁ

1.12.14 #RECAHEE

HBAC+H+IITERFIRB S EAURERRNFEMNRD (FIRIRECHE, BE
FEE2EFEAE), BENNBFXAMEFARAECIEfiME AR, BT main()
LISNA S EEMAR. A, —EHEFAFAERX R, PTOEEARREE, K
FHESHXEFESTRELHFENLE. NREERTTIROENE HERMEAL AL
KRG, BLENEOOPHIC++HEHBAIBIFHIRT.

1.12.1.5 REAC+H+EBLAHRL

ﬁ%mcﬁﬁﬁcﬁﬂﬁﬁ%ﬁ(ﬁw%ﬁkm)ﬁ% ERREAERGPHEE, 2
M EEEMN CANDRABHACHES L, ¥ ARMNEMNBERMAL S (nRL58
B R, WATATLLAC+H+2 “@F” CRIE). 3L, mERREUEIEATGHREN, &
FRAMIESE. B, AUEHILXFAHN: EBEWNIAHE S, HARBIAESHE
MEF R —EEK, BRIEXRFHE. mRAZNEELIAMTE, C++FfIOOPEIE AN
He,

1.12.2 SEPYER
WRBMNRLE, BONWTIERATHASBRR, @EREERFER R, HA
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BEEZHREEEHARRMAMEPAE, EHEAEAAETETFLE. BRC++H=
EHN, MEAPEREMRNEBREATEN. SCEFA (LRt IESWEFR)
T HAAROOPRAL B AlL, BAREMC+HREEEE —2 CXBMRTFLHEEME) ©, HIERE
BRH, ERERRABEFMC++HMNHEBRZA], BTN Y AESFRER.

1.122.1 B#h e KM

HBEC++IIRMELIRBCH+RIER . (BRFHIHER 22—, GNU C++4Ei%E, 2A%RM)
KB, #TEY (LTREE -/ HENER), I LBE LR RENEERSZH
CHE, BAarRPHKRN BB/, XHERNLSRA IR EERIUTSLAEZENEE.
BB ARREAER, ETHFIFHESHFRFIZFREHEOERETRE. E)MES
WL AER, BB AAKASME SR THRFEANEMERE. X LES, ¥
RELEIR (XRFEA, FAMREIRRZINERER), £F8E TR, REME, X+
—EER AR FIRI B, f TIEFEMIEBMRITERE, C++F> B & LL4kECIE
EEEERATSE (MMEZEIERTFAEELELHHERNEREELHRBT).

1.12.2.2 MEFA

—NERAFERE, “OOPALHIMERBRIMNHBIFERMERL? » BAER “A—E".
KR ZHEFERIOOPIES B AL E F R B HIRTHH, XBELhR LERE T HEME LK
PRMERE LR THE. &AM, C++RLAAFHEFIANIRIT. XHPREFE AR,
BAVRER W RER M A E—#E, MBMBERE. MRERATE=FE, EF¥CLH
BN AL T, EXFERT, AREFRFE, ZREOLTERFE. MRBENE -1
EXRWARL, ERB/AR, BMIKSEER, mRAR, A%, H#E I R (profiling tool),
BRMHEE. X HERNCH+AEIEET K. MRLH, BRI EELANER, H
ERBFIAKEFEENMEE. AF YT RMRRER, AFERTiRIF. teERI
PR REE, 2FEMNRIREZ—. SHARBRERE, WWLARERTHRRSEMEE.

IETETR, ECFIC++2Z2 HIMMEIEE ZLLEE AR, H—KR10%22N, MEEFE
L. 2 FHC++ACRCHY, H%Eﬂ&ﬂﬁﬁtﬁﬂxm&ﬁ‘Hﬁﬁcﬂﬁﬁmﬁﬁmk
BE AR T ACHHAY. . o

H£ﬁ0H2@wﬁﬂﬁﬂﬂEMEﬁﬁAiRmﬁﬁﬁmmﬁ &wﬂAﬁﬁm&
%ﬁ—%kﬁuﬁﬁﬂmmE%CﬂOHﬂHmsL&ﬁ?*ﬁﬁ?ﬂ%&%&ﬁi,%#b
EEAHAINXAPRT E B . BEml, EhHFERIEBEF. DLMNC (Kbt
BEE) BAC++ (H—EHBOOPIETE) WEF AL F—EHA EBFRITAE L1BE
BREEHNALE, XEERIESIAEBAIER. .

1.12.23 FRL&EHBRE ’

2791 B 41 T 4465 FIOOPFIC++BT, E%ﬁMHAmL—gﬂmLm&w@ﬁ XEEE
Ay B A R B RIR SRS B A ERNBERIME R KD, EARREEEEK,
TBEH R TR . BATIRRERE, XA AHF, BITMEROOPKETHAKT —
EPNIFRER. A, I TEXNESELFLEN-SANE, DM LNEETREHF
TENBRIEZISE. AR EFBHEETEAIMIERLROE KT,

o NP RENEGE, FiTavall e S s,
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H—hE, FHHIRITHHRNFSORBHC++IEERA: HCHREHRE (UK, X
e EERE). ATEHERFCRENES, CH+ABNH LR, XBRT &
“Fef”. XEHRLFEL, HAASTEIXMETHARRTER. EFBMEEME (AKX
45, ZFEMFC) v, REBRYERCHHFBIMKRERR. MumE, EXMRLEN
A — iR

113 INg

AEFEFEREN TR RBFRITMC++AIRRFEAE —EWBEEIANR, BFAH4
OOPRAFH, At AC++HFIAR, 4 ZO00PH LB, B A FFHEOOPHICH+
2B E A& FEE S : .

OOPFIC++ [ BEA— XM HN NEE R . 3T H CHTRBEMENME, HFRERGCr+RERE
WHEACOHEE, AELTRAINBFRITAL (BRYMEARNIRHAL) SEH,
ERMEEN. MREHME, EABLKREKR CHREEELIL,. nRAREROLR,
TREMC++HER, FLTLLA CHFRAY® . AMEBRLEE T Crr, BB LB XLLR
FRM 4, FR2M AN ABXAT RE RWREE.

RIMNELMmES B FOMS: B B, ATEBIREFNEY, &
B R BOR AR B A, AR AR XBRRITIRE R FR R E R
RRFE, XERFEERRAY, BARBHAREERR TR A R RRERE.

HAC++XMCIEF WM T S HMA, FLARITARKNAEC+H+H HImain0% LER
CEFEZRBL. AXE, RIMHREMNBERN: —NSHFNCHEF—RIEZFNMNCET
BEELMEASEE. ROTHEIORERFEE AMSNNRNEL (TR HHELHE
BRI ) FREE XM RAEE, XEHARR T FEEANES. WX REFET
MFBz—&, MFRIFRFVESF, EdBRBFIURESERE. @F, XERBED,
B ARA TRV £ R AR REE S B R R Rk

© 4Bl FETava(http://java.sun.com)FIPython (http://www.Python.org),
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AFNB—EC++iZ kP2 AHERDS, A REEEF—LAENEEY
AR, T—F, &NFHERNBCHRCH+HEREE,

BRI A, RINSHCH+EMMRARORKANLAN TR, HFHHAAN
AETFXFIE SO — LR g%ual@ﬁzﬁmﬁsﬁma #i3terh s T A RICIE
EAY, LERMCIESHIERERONE.

FPE X HBIERRE A (class), RC++EBITAGEBRIESOMHT . KE—FFH
WIEXR, Rkt EEE. —BOET /%, {7 A T LA P 7 1
EHRAMTAERBAY . AEOURRMERC+rp B 5 —FBE R TR .

B QR IF RS WA E R . AL ERLANCH+RIRE. —AMREE bR E R
AR, TLREAXHRBARREE, FAEEESAXHMETHE. RITEHE
B2k B bRECH+ 2 B AR % 5 Eistring A Fivector 2 3% . A B RN, RIS KA
FITiseE AR 2K B R AR 2 B RS

ST ORBRAOE AR, RITSHETRATOIRNARFHTE,

2.1 EEREELE

EM—FHEIIESBEALRANESBEROTBR (BRAL) BRI ENERTH
R (MB4). EBE, BIFE[ROAMK: BRBESE (interpreter) MBEH (compiler),

211 fREs

R B IR R AE LB — Se3h 1 (B hSANBIEASAR) HrARFxesiE. B
4, BASICELR —MRATHOMBEEMEIE S . (49 MIBASICHREE B — kB EAIT—17, RIEH
X—REEN. FAMBESSARFMFENELNRY, BERTRERT. HTHR
B, tWATXMBASICHTHE. BATLMRES, EmPythoniE SMMER, Kingi
BRI AIES, AV T8 R AR 5 ki ©

R B A £ 474 . B RBBI NGRS LA isa, HALEREAR
AR, Fii—BHASIR, RESHRAASREN. HTFRES, BIFNLEEME Tk
BRFFE (FLERTHTEF) BEHHRAGFHE A,

kT B RS A St BRYE (iPython{Bl PR —AHISN). MREES (AL
BR) SANERNELARATRAY, MA—ot, BI{E R B b A R 58 2 B th & 8L AL
B2, KA MMRERER KA ERT. XA OGERMEZ ARG, W[emEiE
ERRAIRHERRE R RADER 2 AGKRE, —BHIRER, REERR.

© MEMEMPFRZAMFRAEFER, LHXPythonk i, ERARFESNIFZFHAMIE, HEAR
—Fh IR E AP i
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212 %HixgEk

RIERHELERBAELRILHESIIBES. BANERR A RLMLE KLY
Xt BE-NERGER, BESLSTR. EAREE ASEREIHRTRDNES,
B BkE, | |

ML HES IR H-HORBEA S, RFSENNEFEERBRONETEN, HFERTE
EEHR. BRAGREEORFR/N. BTEERRE MR G ERRISB0EE, HEFSH
BXHFRBEEN. FEES (WCEY) TUSBHHEEBER. BEEALES (linker)
% BRFEEN A S RNTRARF. XMMTBRERY SR % % (separate compilation),

HBRFEFSIFL. HTRESIAFIFEORS, FTH—KTRAFUENRT,
LIy BRE. BROBMNRBEN s, YXBHBRFREETTE, REEELIE
FRREAER. MEENRELHEEESTHBEFRRERRMARL (library) &, #
KB REA. BTRIEE—BEF, XesRBFNEREERRERER. FiAx
ok A RIBFI OIS, |

BRI EHRELIBE . RRNGIESE RS RID, EMEEFNET
RE, BFERERATHEN. EXRMERERERN. ARBESRETRIRFFEA
SIEREDA EAE . XA B E— SRR R RADE KB (source-level debugger) {EF,
DI 3ot R R P 428 5ot TR AR 388 R ok B TR FE BT I L o

HTEREHEEE, —BHFERATAATHE (in-memory compilation). kEH%
BE REME-SBERES 4. NEPRESRESRESEFERERAMS., 3T/
BRI, PEPSIES L PR RER S — MR .

21.3 HFIE

HTRCIC++ER, MiETRASIROSBMFETE. XEIES (BIRC/ICH) H
B, HEEMERDIGHGE. RRESE (preprocessor) R—AHENEFE, CARFE
R (FIARAZSEHS) B UFHEARBERDROER. FRESKESHRTERA,
BRI TR, (C++RBAERHFRRL EATLERS, BAETRAIIRE RS
ROR, XEHEABOTEST). BULEL ARRLE %75 BAE—A o S

BE—RAFRET. B, STCETORIDETIEES . RERTERTS B
N T IR EN R E A SRR . RAR “A+B” iy “A”. “+” F1 “B” BEIEH
S MR- T4 A :

AR BESERFNE RS B2 AERLBRASE (global optimizer) KA REL .
FHRARE. | |

HIENE 8, MRIDERE (code generator) BIFERAHR, LRNEA T HEML
BCHES R EAE., MERDARSEROECAHES, BB ARCRERELTE.
PR UL B S s AR R A EARME S (R R. — /A Lh-osk.obj by BAR ). HithE
EE TR ERRARLE (peephole optimizer) MARSE—BACKD & IT&IC HIEA.

Fi “object” (H#R) —iAFT—BIBREE —MALENEE, EEHNHREFRT

© Python XR—/-Hish, HABHIFSBRAE.
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Zﬁﬁ—&ﬁﬁ%ﬁﬁmToEﬁ%%ﬁﬁ“wwf 5 “goal” (Bix) & XAHHE, WMAEE
mMEBRFRT, EHERR —ANHLRNFEY.

ﬁﬁ(Mkﬁﬁlﬁﬁﬁﬁﬁﬁﬁmﬁ—AT&ﬁﬁf BIERGTUARBIIETE.
A BARR S R ) BB E D B — AR R ) BT BB, B R AL X 2T
A EERIETAFEN . EREFEMNFENIMIEEMERNATE. ERFLERI—
Aﬁ%mﬁﬁﬁﬁ%mmﬁﬁFﬂﬁ% o

EHREEERAL A mﬁ%iﬁﬁﬂﬂbmﬁﬁmﬁ R — %Eﬁﬁ&@@&—
A Em—AﬁﬁﬁEﬁﬂﬁ(wmmm)mﬁf%ﬂﬁﬂﬁﬁ

2131 BERERE

%i%é(mwwwww)%ﬁﬁﬁﬁﬁ BHREEN. RUBRERRERABSHEAEIE
B, DAL 2 BFRIHER. mTROREREREN BT RES BTN BT,
FUARZ A#S A WA E (static type checking). _

EHHAXNRHOIES (Mlava) W ERFESITHERSXAHURE[HS L2442
(dynamic type checking) |. BERUREMBERLOEL G, HRUERBERL
BEEAR. (BB TR FHITHIF . . |

C++{EFIF SRR E, EﬁGH%ET*mEﬁﬁ%miﬁﬁiﬁ%%ﬁﬁﬁﬁﬁ &
RV IE R I B R Y LRI, ATIANER T HATAAOEE . it M C++B023], K
NABFC+H+HESMTERI BArbRERSTREN, X EEMNAFNARIESCES .

EGHETuTEm%E%E%EOﬁﬂTMEEﬁﬂﬁ%iﬁE——z\%¥5~%ﬁ@0

22 SEHEIR
SURAMTAN, FBREFAXEE, F£C/CHh, ALK NARFRERN TSR

FB, M/ NEFRASEE, WHRLRR. BRoEREESNGERURMATRES. £

CRIC++B, FRFFRAEK (function), EER—BARIE, FTLMEXLEBORFER RIS+,
HEEDBIGIE. B—FRE, RRRBFOERA, FAREE— EESTF, ETFR0
ﬁﬁ&THMi#* A RS — X B (RSSO AT R I — A BB,

28 H R et ﬁm%%%b~%k&(mwMMﬂ XERERE -, ROFEAX
“ﬁ%& R . é@ﬁ&ﬁmﬁ,T@ﬂ—“ﬁ@ﬁ(MMWmmd,ﬂ@ﬁm@ﬁﬁﬁ&

SRR R — M. B TTLARS RS S0s A EEN &%,

BAFTH SRR, — /A SOk ) R SR T AR B 15 1] 5 — 230 bk v 1 R SR
BaiE— /SR, CHC++Gi% 58 B FU il 7 5 — B30 kv B B SO FNARIE, B BIR EMA TR
EAFE. REEREEHEASEEEEFLER. “SmMiER" JNERIMBUEN A4
WRENRRER, X—dBRBE SN (declaration), —BERPT M REHTE, RESM
EERBENENGEIA, USRS HER. - |

221 FBEEX -

# 9 (declaration) FIZ S (definition) XFARIEIERABHMLMIBE N, ®
BURFEENZAGEN. ¥%L, FRNCCHBRARERSTN. H5E— BFZH,
FETRERE AT %
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AARRREFNBAHF IR, BEFRES X R BESOXA 2 | AEELTHE,
CREERHA". R XRN: “FEXBERER" X “EXEETRE. BHEFIEF
fgzin. TREXHIRREERER, REFERMEANCNEELA>EFMEZNR. X TER,
RERWETEAORD, REENFRIFRZRARAFEREOEE. X TEK, HEFERSE
BACHS, XD R&WE S H—2NNTE.

FECHIC++1, AILATEAR[R] R 75 75 B A I R R BN R 3, LE“E’E—-"EX [ HHXHR
#JODR (one-definition rule, ¥ — 2 LA ) ] . %&Eﬁﬁﬁﬂiﬁﬂ?ﬁhﬁ#&ﬂ? R EH
—NERBERTRESNENL, EESERA .

AR EH. e Lint x; Z#f, %i%%&?&ﬁﬁiﬂi‘.ﬂbriﬁﬁx, 4iF s NHEX —iR
RFFE R FE LA By RF#EER.

2211 H%AAHEE

CIC++{I R R R R A . B ERBNSHRMAERE. f, FTEE—A4M
funcl( )R RS, T THMEREBHSH (EERMEC/IC++h LR B Fint#R) H
iR [ —/~ e 5

int funel (int, int);

F-AxBFRAEEEKE: int. SEHEEEROEFRIHEEEEEAESA.
S UBAFERE R, EXFERT, BEFRIES Bhixe, XERFREEXL.”

C/C++REFEFHHAMEABR . B, BRikas—¥EER, LEKEET
AR 5 AR AE A

a = funcl(2,3);

B A funcl( )& ERR—/ %, C/C++4RiFaHFEREncl(ORERARFI, LiFifRagER:
ZREE, FATERERFESHALTICREIL. '

ERBEFER, TUSRSHEGEL. AESIBBRILESHAL, Lﬁ&ﬁﬁﬂh}tbﬁ]_fu
Wehicie. Filan, BAA THEAIFFERfuncl(), E5FIHEFEHEAHR:

int funcl(int length, int width);

2.2.1.2 — 54000

HFHESHROEAY, CHC+H+ARKIIAR. ECIEFH, FH

int func2(): ;

TR “—AHEESH (EEHE, £8KE) WERE". XiE TRELE. W
C++iESHERERE “NHSEWERE".

2213 H¥EHHE L

R E LEREGEBEFEY, BEEAaik. G- AXESHEERNIETE.
AFESRRXBRRBOFHEMER. AT EXLHEEAZN (REAELENRIS) @funcl(),
IVE=RCPoR

int funcl(int length, int width) { }

HE, ERBEXF, XESRETHOSHER, BRAKESHERLT —&%—4i54,
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FURAEES ST . BMEER, MREEREETEASENE REELXTHEH
BAELAR ( LEN&REEE RIS, BHExERTERN ).
2214 EEFAHEE .
“HEE” RRERRMREME A METAE, ﬁﬂﬁb@%m%xﬂ?mﬁmﬂmi
Xﬂ@ﬁﬁﬁf%iioEiﬁﬂﬁﬂﬁwﬁﬁim%ﬁ%ﬁ AR R GIFER R B

 EWRUABRARIE X AT, BRRIEE—EEXT Y, EEXANWER.”

 EEFRASREEY (AEREEER). a4, BEOIRI—195. XEERER
HFBELIANHER A REF IR XA R RSP RAFIE. U, TRFUN
ERARPRIAFER— R Gl

int a;

AL ERERaR MY, XFA LEWES. EXBTAET-NFE ERABAR
B B LGRS H B ey B, THARFBRRAEHaN TR T RE. ERGREAT
J&, RTH:C/C++35§—‘A9€§-‘!—5E%% “ERE—AEH, BRENEINNHE”. XX
FhtZextern, EERRERREHLINE LK, REXHREBSAEL.

£ B AT Mnextern X @B TR IAFH— N ERERENE, Fian:

extern int a; ‘ e :

ﬂwm&ﬂﬁ$@ﬁﬁ%o%w:'

extern int funﬁl(iﬁt length, int width):;

XA R funcl OFRER—#., FARBREE, RESLERBIEAE
BT AR ESE L. extern @3 HBRERALAN. TEN. CEFNRITEHAERS
P Flextern, X[ AEA A& NS, R R FHMLEREFextern, LAERA LS
TRAPEMN 8, ATRLTERIL (BXRBEELNEA, SHFRBEAITLATER
B (E FlexternJ [ ). ' o '

TR —L AR F T

//: C02:Declare.cpp
// Declaration & definition examples
extern int i; // Declaration without definition
extern float f(float); // Function declaratlon
float b; // Declaration & definition
float f(float a) { // Definition
return a + 1.0;
}

int i; // Definition
int h(int x) { // Declaration & definition
return x .+ 1; -

}

int main() ¢
b = 1.0;
i= 2;
f(b):
h(i);

Y /1~
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RN S EARIR TR THER . R NERERRIRF (XBIECES, WC++
EX).

2215 a4k H

KEBOREREAZHRABINER. A TROTER, R M, LXEBRENT
BN RAE IR, C/C++EM “kX#” (header file). kXFR—ANERENERSMNEFEH
REMEEME. CEERYBLN “h” WSy, inheaderfile.h (FJREELFE B — bk
EMBFEARMYRL, fn “hxx” & “hpp”, {BEEEBMBLT). :

AR ENRFRRME. ATHERAEERCANRENER, ARPRER&LX
R BE L3, B A#include b E M 4. BEIFBCHESIT IR e HE
#includeiZ M 7E MM 5 FEA K. #includeF B 5 X kiE 3l RES (<>) TR
515,

LASAR SR KIM, T HA:

#include <header>

P 9455 ok 45 %€ SR, ﬁ&bﬂi%&%l«lﬁimﬁ‘tﬂéﬁ&i# TRRRIBL R BRI
ﬁ%fﬁﬁim%ﬁﬁﬁ%é ﬁ'ﬂ‘lﬁiﬁﬁ—&ﬂ%ﬁﬁ’]ﬂ%ﬂl‘ﬁﬂ%ﬁ &1’!5%% C++9$FTB'J$IEJ
lTENGE Euﬁ-{ﬁﬁﬁﬁﬁi

DARBI B, WMFRR:

v #1nclude "local.h"

B S, Wbl “E)@; bz 0p e 2 ﬂé?rd’kjcﬁ: B E%Mﬁ ISR e
%, WRHBEHKT, IBLincludedr Sk SLESEFEN T REFH B TR, '
B &iostream k3, ERINTIER

#include <iostream>

FALHR S & 408] fostream k3 AR “include” FHFT) FHHBHMALIMHIE
fE. ’

2.2.1.6 #E A C++ include 5 4) ¥ X,

B & C++ I UTIR L, TI‘]E’J%@%%F%@H?TTI—JB’D‘C##E& ’rﬁiﬂ THB’H%{’E
RGN UM LAARERIRE], 503308 &K BRIl f—*%?lETﬁ#ﬁﬁﬁE’:B’J—IﬁtﬁlﬁB’J
PR, 4 T IHBRIX B2 50, ﬁ?ﬁﬁﬁlE’J%‘tfm‘F)‘C#&ﬁlﬁTuﬁﬁ:M%H%ﬂB’JM\ ?ff *
BT R4, B, REZRAEEiostream hiiEH 4

#include <iostream.h>
BLAER LA B B
#include <iostream> -

ﬁn%%iﬁﬁi#&fﬂﬂutﬂ“@&,.ﬁl%%%"&?ﬁ E%ﬁiﬁﬂé%ﬂlﬂﬁﬁﬁ A& B
ﬁim%é%?ﬂa‘ifﬁ%% HR, !lﬂ%ﬁﬁﬂiﬁﬁ&ﬁ#@&ﬁ’]ﬂi& L%l%%%ﬁﬁ&ﬁ?%
HoxF X, &Tuﬁi—ﬁﬁ{#m%ﬁ#%ﬂﬁk&ﬁﬂ“ﬁzﬁ’ﬁc# S

MC%%T‘%B’J%/TEI%% -h” #E»&B’JE%*TH *ﬂﬁ &TufﬁE ’th’JC++ﬂ1‘%
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EREN, BEXHLRN—/FE “c”. &H

#include <stdio.h>
#include <stdlib.h>

o ok

#include <cstdio>
#include:<ecstdlib>) .. .

bape Eﬁ%rf’ﬁC%jC#ﬁ—‘# ﬁﬁtﬁﬁ%ﬁﬁﬁT—*Eﬁ}bﬁ%, WHAFTE R ZCT 2
C++JE,

FRE AR ENBRES— F\?H’J fEH.bE SR ER . dEEIRILAIRAE, TiEH h
RIS R BRI IR A . IRER—BRFHBRXFHAER, SBFIFEHE.

222 E#E

ERFIT RS AR BRER (—REH “o” H “.obj” ¥RAMICH) EEMRHA
BIFARLATLAINBANGTROEF. ERRFIEIREHE.

ERB OB ASARTAR. B%, AT EIrESE B MR M EE B R AR,
RATHATRIFIATR, SRS T U AR ERES T, —@%%¥$mFEBﬁﬁﬁE

[87] #. REC+RAEAFALILAAELCHRERRIIMERS . 2HNET, ERBOEREL

ARTILAT

F LB E RS X B MESC RER —k, SEEESNEILAER—BEIS
i BARSCHE RIS M5 2%s BRE BARSCH R SO R PP b I BB . AR B0 R 38
— LR ARDREE, . BRA TRE5 5 B ERFACHIRFAR X

223 (EREXH

Fpt, T%T—ggﬁiﬁﬁ*l% ﬂETU&%;}ﬁuﬂi‘ﬁ{EFﬁET

R B SR

1) B&FERL .

- 2) {EFEE AR e SRR B
3, #EJEJE%&T#L?TEW

Eﬁﬁﬁt&ﬁ‘ﬂﬂ)\ﬁﬂ? &Tﬁhkﬁ%% X FCIC++HIsy B4R, B LR
i e Es sl .

2231 &4 BiTERE

LCHC++ZxT R Ffn 2 BT HMRE I R, MIWSIABR, EFESEEMFGEY %
R —Fr. MRTKRBET XN RBHEROEL, ERBSEENIRRAFME “FkBHTE
SIA” Pk . anREEFAT T RERTERE L, PBAXRECHKRRIISIA.

SRR SR 7E B ARBER PSR A REHR B iR B B RE X, ’Eﬁi‘;—ﬁﬁﬁ FEH 2%
5153, E&%&Tﬁ’ﬁﬂﬁiﬁﬁﬁ?ﬁE%ﬁ#&—ﬁﬁﬁ%iﬂ”%%l YEREEEFREE
Xa, ﬂﬁ&’i‘E%E&ﬁ?ﬂﬁ%ﬁ&ix&ﬁﬁ]?&hﬁﬁ‘ R, R AR
2 LI BAREE A, ﬁﬁTEﬁ"ﬁ@ﬂm&& (BFNBFAEEELELWEL). o

(s8] %Eﬂﬁ&fhﬁﬁ"ﬁ’lkﬁ, Lt H CRIEM, LA E— A REABI G R —/ #E%. X
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ERELWAERTHES, AHE ﬁfﬁﬂi%ﬂéwﬁmﬁﬁim

B bk i s iis IR R A0 i:, FRLA, mF&m%ﬁa&nzmaﬁ A X R
S OB B S 25 R 2 AT, MBI A CHRSHRARE RS . BTFERIEX Y
B, ERBCEARARAENERECRRRESI A, Rikv AR R AR & Bm AR E & .
BE, XfEf—/bug, FHC++ATFERIZEILXFEM.

2232 REFHGHMER ,

20— AC/IC+HTA PATRIFR, ERBSMBERLLEN. by —ERsEk, ©
AETHEFODALOIE. WALHIRREIFHIITC/ICH+R PR BAE LT BB,
MBI GIREHR, R BFPrELTE. _

EERBREMREEPERBFFARANSERIEN R . hTREESTE
W, FMUREERFHEEERLIME, BRATLMERETREMESR, HFAERSER
EER IR E. ﬁ*"Jilu, FRUERIC++FErp Hiostream iR 3 . Eﬁz“ﬁs’l& AEAs
<1ostream>J<)’({4=EI]_I '

0518 IR AR 2, zﬁ%&ﬁiﬁ&ﬁﬂﬂﬁﬁﬁﬁ%ﬂ%ﬂii#¢

2233 RRAMERCETA

FAC++R 45 KD, #TﬁmmCM$@& L, EACMEu#wﬁﬁEQE%@
FIC++ES . ﬁwaﬁﬂﬁﬁFWTkEMIw Bk, ERHEN, TLIHLE SRR,

$%ﬁRT%%ﬁmh&ﬂoHE@ﬁ(&@ﬁ%&C$%&){_ R FbRMeE R
A BRI R R AT M . 7E SR L T AU IR C++ B O3 5, Bl TR E
A A POSIXARUER R . POSIXE £ FUNIX BRI —/MniE, BRBEHERFZC++EPE
A, BEEAUNIX (3R Linux) F& ERFPOSIX &S, hATREZEDOS/Windows T4
7. MM,M%Emﬂz%EﬁE i {f FIPOSIX & 2/, ﬁ#%ﬂﬂ%ﬁ%ﬁﬁ A
ﬁﬁﬂ%#(HBM%EEﬁmnmﬂﬁW¥%&#ME$M%E&w)

2.3 éﬁ%‘%—’l‘CHﬁFjﬂ

B, CRTHRTIIVFREMEMMIA, TLRRMEE-IRFT, ERAIRED
C++ iostream2, X £tiostream2E Al AL FIFREERUII A I X% (EEIEEHE, HLTE
ERBHEMEE) FIEBHE. ITEANEFERHENRERE LERHEE.

2.3.1 {Efiostream3

T P Wiostream3s b B R BCRISMIERLIE, B AN FIB A0 & 3k 30 f:

#include <1ostream> :

F—ABF B T AR H RS, %?E%Hjﬁﬁﬁxﬁta “RiEFHBASE . EX
WBITF & BB RO TR AR, HX RIS, lostream@,EZdJEX—‘A
£Acoutih R (HR), CHEXHEA %%?ﬁﬁdﬂjfﬂiﬂﬁﬁﬁ

e &?E#(ﬁ)ﬁPerl‘iPythonEﬂmﬁkﬁﬁﬁ%i’ﬁi}&ﬁ“ﬁi)ﬁﬂﬁlﬁ&m 1P (’*JLWWW Perl.org®

www.Python.org).
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BB R RIS, ERRER ‘<< CEFROEIMEEFRSF “REBL,

T—ERMNBKITR. BLARAEBLERHELXR. R, C+H+ARFRERF “BH”. &

ERERESEMERXYUNMR—EER, A T%?H’J@)L fﬂ_iost,r,eamﬁ%E~E, #®
TEf “<<” BRBRE “RZXE”. fin. K :

cout << "howdy!";

f%:%ﬂ;%#ﬂiﬂ% “howdy!” Ri%E|coutIf R ( coutE' “dEEISEH ( coﬁsolg output)” B &
XEBEREZNDS IR, %IZﬁ%i$?ﬂii*fiﬁ§"éffﬁﬁiﬁo

2.3.2° ZFTH

- EAE BRSO, EC%:¢ %Eﬁﬁﬂ~iﬂﬁ2F Aﬁﬁm~A@ﬁm
KA1 “ART” RBAFIRING. MR, #%&MEE%nT%ﬁ@ﬁ&ﬂ% A%, TR
BBEH - FEARRAKREST. EEENR, LYBFAE— E%ﬂﬁZF BB
8, B ARABR/ ML KM ER. m?mﬁm&ﬁ%ﬁhﬂﬁﬂﬁﬂ BFE
ﬁﬁ%*%ﬁM%kAﬁﬁzﬁ%m¢u T?ﬁﬁﬁ%Tﬁﬂ%@&%ﬂhlﬁ %ﬁ@

zﬁ%ﬁﬁﬁ&%AAmﬁ ﬁﬁ&%ﬁ@ %%%ﬁ%%%ﬁm _

FRUERIC 4+ Tl 33 Fob rh 22 O L6 NM%MW%%% E&&f*%&—ACHEx%
wﬁ%E—A$$§@¢ W%K%ME1¢HHHM$%,LbﬂEWﬂ%%ié@ B
AR, '

%%eﬂ%+ﬁﬁﬁﬂﬁﬁMIn,L%%eﬂ%ﬁiﬁ%%&%%ﬁZm,zﬁ%
fil. W%R%ﬁiﬂ@@%i# E%%X#¢m~%®&&ﬁ% R, THERET—
RIS, %wﬂﬁ SR A k3, %ﬁ%%%&ﬂﬁﬁﬁ%@ﬁﬁﬂ%%m%
E%&%ﬁ%ﬁ%%zﬁ%TF RINAHBEHREOS L (B “BREE TLH, B
BEREEE - L TRAP, WEEEFAEERNBESRXAN LRI ).

TR RBFREY: REERXALFREEFPHERM (R) L. E MR
FR “using”, %ﬁm%%CHEHE%E—A&$§@¢ W“ﬂw(ﬁi ‘standard” ).
B A% AR EehmmE i S, R?E&A&f¢ﬁﬁme&ﬂﬁ hmmﬁé

using namespace std

XER BT AL FER, EENRELFRTH. A TX&AES RARELERN
FANRE-NAFEEF, FAEMEHusingtg &l BEATEEERANFHRERT
J2]: s 8

EABRUIELFEANLETREBEERZE, BRELTERNHEALAT, XFE
kREFER, MEELLE, MiZHXHENRREZEZI/ND (XBEFBEEERE). HE,
using$g &N R T LR X LT, mu,E#T@Em%E%%#FE(L% mEER—
AL X A, XMEEIFHIET). T

AFERMBE LN FEZAFEEHEXR. Lﬁ%i#m@@ﬁéaﬁ@%T
(fm<iostream>, A#HH RA “.h”), FHB/UBELXAMNHFRLHFL “.h” 40
<iostream.h>, B, ZFZEAFZIBESH—EL. FLL ﬁaﬁﬁﬁmﬁﬂiﬁﬁ?rﬁ])ﬁﬁ
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R4 H

#include <iostream.h>"

(ZERE

#include <iostream$

using namespace std;: _ )

(A E AR DA KR (BIF# “h), EHBLHEAME Fusingfi s .
ﬂw,ﬁ%?ﬂ@#%@%arﬁmwg,E%WEﬁEgﬁ@wwﬁ+ma,

233 EFNEXRSH

CIC++EFRER. RBUEX. REARNER. BFFMHEBITH, 'E#Lhuké{tﬁﬁg#
AR—/MRERIE S “main()”, BFHFERLREXE.

EZnRTER 2R, %ﬁﬁxﬂ%ﬁ@éﬁﬂ (ZEC++rh AR ). B L. HSAMEK
Sk, KESARERRDE. T R—A B E

int function() {
// Function code here [this is a comment)
}

EHExA @S, SEYIRIZE, ABEENRESE —FER. ,

— A ERBELATE SRS, BBHE— ﬁﬂﬁ*@ﬁ#ﬁﬁ% main( )& —/ &
B, SRy X R . EC++’L§E¢' main( ) &2 Blintk R,

CICHBE BB A b, BRTA BN, %ﬁﬁ@%ﬁﬁﬁﬁé%ﬁ,mu |
AEMBRRHE—FKIEOWLER. C+HEDRLY SE K.

CHIEEBEATLA “/*” FFER, LA “*” &R, HPLEEHTRHF. C++al{EHCRIERIE
B, WEACHERT: . BN 0 FE, BRTER. HTRE-THER,
PREMOR, N BRERE, APBERSHER. ' -

234 “Hello, World!”

¥

A, ATSHE—BF:

//: C02:Hello.cpp

// Saying Hello with C++

#include <iostream> // Stream declarations
using namespace std;

int main() {
cout << "Hello, World! I am "
<< B << " Today!" << endl;

Yy 11~ )

it << BIEFE—RINS KIS EScouttR. SRS cout R 35 M % 7 4 B I 5
SEATENH R . A% 5 R BendIR R — T RIFET RN E— 8T, ERMAS L
M, TR — RIS ELI AR, E2X5FER.

HECIEEH, ANSISHERKRIIEXHKRAY “FH$" (string). FRERCH+EREF—-NF
MATEXLGEMIEERKMstring2t, FURMNBEAERBROARIE “FHER
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(character array) FRHARM5|S ZIAIMWIES .

RESATHEA s BEEMER, L8N FHHAMASCIBFRI XN . HFES
EXfEARESDMES “0” ENBSMEER . RERALER.

EFHHEAN, B #0577 ALEA—SERENFH. #XFFEHRFHL
(\) B E—HHRORBAR. Fln, ‘" BREHRG. RESFRRRCESHEESHT
—H SR SUFF, HAaaE W (BkR), “W (RFHL), “b” (i%’l‘%).,

HE, —%E’TI;E%FI %%ﬁé’juﬁv%i o ‘

SRR R R BOR A I EiBcoutiE Ak, [ McoutiB AR, MIER “<<” IR
FMSEUARMNS L ES, FLl 4 Hcoutk X RFMSHEM, B “RBMZENXAS
BAEmALE”. / » v ‘

B, EENUHOETHE KR, DR (&2 /) B—AESFH,
WiBSE—TRLL “/~" FIAmtER, RRXHER. XE—HET, ZHHFRE, —ILME&E::
AT SO R R R R (ABE2EHFATRAXIIARBNBELNER, LEE
www.BruceEckel.com ). B— R B A AT BEE, FHkCH a8 IE XA
#H31H, FURAESNABHERDHHESE (FRBEAwww.BruceEckel.com N E ).

235 BITHRER

TEH B EES BRI ’rbHE}F ZE% E %COZT&?JJZ/‘ET“ FiHello.cppfEAZ5A
AgGES. TR/, BXHEF, ~ﬂ%ﬂﬁ%#%§%ﬁﬁ%f&a%f&mﬁk BCRISRE.
Bilan, HiGNUC++ GIES (bftlnternetJ:—Iﬁ,ﬁﬁf%) —Iu%)\

g++ Hello.cpp

ﬁﬂt%iﬁ%&ﬁi{um%ﬁ% ﬁé@éﬂijﬁ—I*lﬂ%w%ﬁcﬂi

24 XTFRNGHRE

T B0 DU 0 A B 1 0 e A A B« CREHIER BIMI—EEK, e,
ST AR H A TEEL SR TNt THEE B— A E RS BB

//: C02:Stream2.cpp
// More streams features
#include <iostream>
using namespace std;

int main{() {
// Spec1fy1ng formats w1th manipulators:
cout << "a number in decimal: "
<< dec << 15 << endl;
cout << "in octal: " << oct << 15 << endl;
cout << "in hex: " << hex << 15 << endl
cout << "a floating-point number:
. %< 3.14159 << endl; ,
cout << "non-printing char (escape): " -
<< char{27) << endl; :
V11~

XEEJX"@'IJ-TFFP %)\‘iﬁtﬂdﬁﬂﬂilosueamﬁﬁﬁ H&%ﬁ}%ﬂuﬁ*i&‘éﬁﬂ /\ﬁt?ﬁlﬁﬂﬁ* Nt
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HHTENH K (R RSATTEIRM, (EEB R HIIRE) . AR HIEE E 3
BE. sesh, @i (BX) £2#3#& (cast) , Eﬁ%ﬁﬁ%%&&wﬂ%iwm%%#i%
FRBIRRE), REABHEAR. BRBMEGEFEREREAMA: mmU%L%HMMCH
ME. £ LRBFH, char@TRHL “escape” KiXEFcout.

241 FRBENHE

CRLtESEN - TEZDRRETURTFF KL OB (character array
concatenation). HriM—Lefl FERFXMEEYGE. WMERMME I SHFFRANE, H#
BEMZARARA RESRAEXEFFRIERRENTARE. YREFIREES
PRI, FREHIBHERRRIER.

//: CO02:Concat.cpp

// Character array Concatenation
#include <iostream>

using namespace std;’

int main() { .
cout << "This is far too long to put ona ™
"single line but it can be. broken up with "
"no ill effects\nas long as there is no "
"punctuation separating adjacent character "
"arrays.\n";

y /1)~

0E, FRARFFREEN, RAEGHEREEN S, BIEC/ICHRE HEAES,
5%—&%%T%ﬂ&@ﬁm*zﬁﬁ~Aﬁv,L%hEX%EﬂA%ﬁﬁiﬁtM%v,
m—MEARTREESHFILIT. .

24.2 ﬁﬂlﬁ)\&ﬁ

iﬁ/\iﬁ&im%‘ﬁ%ﬁfTﬁﬁliﬁ/\Eﬁ%“E Fﬁﬂémﬁktﬂ’ﬁﬂ/\lﬁ“ﬁﬂ'}ﬂ%mcm (f*
“console input”, HIEHA). cin@¥ %f‘&?"‘%ﬂ‘*fﬂ/\ LﬁﬁfﬂATLAEEﬁﬂEE HAte
WMAR. FEHRAGFRA. .

?Hcm—‘ﬁ{imﬂ']fﬂ/\fﬂﬂjﬁﬁf’ﬁﬁ% “>>” ﬁ"iﬁfﬁﬁ%’“"ﬁ*ﬁ%i*ﬂﬂmm/\
Bilgn, anREET -NTEHBE, bﬁ%fff}if‘%ﬁﬂ‘*ﬁ?ﬂéﬂ'}—/‘gﬁ ‘FE%~A1§IJ¥

//+ CO02:Numconv.cpp
// Converts decimal to octal and hex.
#include <iostream>
using namespace std;

int main() {
int number;
cout << "Enter a decimal number: %;
cin >> number;
cout << "value in octal = 0"
) << oct << number << endl;
cout << "value in hex = 0x"
<< hex << number << endl;-
Y /)~ :
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ﬁ&%ﬁ%ﬁmﬁﬁAm&&%ﬁhAﬁﬂﬁ+#ﬁﬂir
243 ﬁmmﬁf? -

Y ) B F R £ Unix shellwxﬁDOSﬂ:&bEi%* ﬁm&ﬁ@&mxmtﬂﬁsmﬁﬁi
FFRMERICIE Ssystem( )ik, C/C++RBFAHRAEMRERF. system()mﬁzﬁki{*«stdhb
L

“//: C02:CdllHello.cpp

//° Call another program

#1nclude <cstdllb> // Declare “system()“
using namespace std; f 3

int main() {
system("Hello");
VoA

KT @EAsystem( ), EHBELERERLG SRR TRAFTHEA . MANFHFHAT
DRaEa{ires, FREAQTURSTMHMER (AR &40 L fime A SF
A). PITRLSFRHEA, BEGEEAEF.

AN BFATLAE H, ?EEC++FP{§FH’§:EHQC$E&%7E§5&‘J$ RERE KA
RFBROERSRTT. MREB%ECES, MBACSCH LRAMEY, SHEICH+
HARBARIHEE) .

25 FHEENT

E#‘*—T—ﬂ‘ﬁéﬁiﬁﬁﬁ ‘[_E.'Eﬁ Eﬂﬁmﬁﬁl}o ?ﬁﬁﬂﬁﬁ'&:ﬁ%ﬁ-ﬁ&ﬁ#*m HAFF,
MREREMA2FNE, SHALERAEAT. G, SISAFREHERK/NERFHRTE
T. MRBEIHENFHRATRETN, FETRRZAEXOHA (BEIESAFETE,
FRBARHE I, 7551%%), j‘ﬁﬁmﬁﬁfﬁbﬂ&% fﬁﬂi%-ﬂﬂﬁ)?a%%ﬂ’lﬁ FR AR
540k

*E‘PEE’JCHsmng%lSﬁﬂ:l&ﬁﬂﬂE&tﬂ (#%ﬁ) ﬁ%ﬂﬁ?ﬁﬂﬁ{&ﬂﬁﬂf, X LR e R
WRBCERF ARZRN. NECETURXERIER—ER—TRERE, MERRNERE.
SRXFBEZEPFNA RN Hstringt, HH TstringfBHLRE, HBRFRE+OEE,
FrUA, R EfE—-ENBHMUER. . 1

A{E Mistring, |EEEC++L A Mr<string>. stringRELFZEAstdh, FHELEA
using$g§ 4. HTRIEFER, string2pyfEARLREMA:

//: CO02:HelloStrings.cpp

// The basics of the Standard C++ string class
#include <string>

#include <iostream>

using namespace std;

int main() { :
string sl, s2; // Empty strings :
string s3 = "Hello, World."; // Inltlallzed
string s4("I am"); // Also initialized
s2 = "Today"; // Assigning to a string
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sl =s3 + """ + s4; // Combining strings -
sl += " 8 "; // Appending to a string
cout << sl + 82 + "!" << endl;

Y /1~ : '

AT H%ﬂﬁﬂﬁﬁﬁﬁ*m ﬂﬁ“%ﬁﬁ?ﬂm#%ﬁ%ﬂ%éﬁﬂ%(&ﬂﬁ
iﬂﬁw%muﬁ%*m%%%wﬁmmﬁ%)

ALAR “=" kstring RRE. “= JﬁﬁtﬂmWeﬁﬁstrlngﬁ%%aumme Z
BAEMONERD, THEEEDHOE. EstringdR, RER “+” BEF. + b
string BB FAKA . MBI K stringnE| —Mstringk FHRAZE, TURA “+=" #
R Rx—BE. BERE—A, BARH K MR Estring, FiLAR H 2 coutk
Xstring (BCREF A stringfZER, W LERIFFFRIs1+s2+™") RITEIE.

2.6 XHHIES

HECEEF, TRITFMOEFXREROBRE, FEMCESHRENTE. A
C++iE & fiostream R Bt T —Fh I AU Ak R ALTESCHE, B, NMBRA TR TM%ECm
EHNTBE-DRER. . |

ATHFXGH#TESERE, SARE<fstream>, BR<fstream>F A
<iostream>, {HiNE$TE [ Fcin, cout, FiFifR B XM & <iostreams,

S TIRTTH X, Bl ifstreamt R, EHFA%ScnRE, % T SHITHH,
BRI —ofstream¥f R, %%Ewmﬁﬁo~ﬂﬂ%—¢1#,ﬁﬂ&@%ﬂﬁ%mmwm
MR EHITIRE, EFER. = ,

friostreamE 1, —A+ﬁﬁﬁmﬁﬁmﬂmmm,%57uﬂ~ T AZstring*t R
(LA AT R4 ﬁ)eaymmom%—Aﬁﬁﬁﬂﬂwmﬁ%,&*ﬁﬁmg,%iﬁgﬁ%
streamXt R . RBARAERZIE, stringt RMEH T ITHE.

TEE—/ERHHF, H~AY#MWe%MQ%—AY#

//: CD2:Scopy.cpp

// Copy one file to another, a line at a time
#include <string>

#include <fstream>

using namespace std;

int main{() {
ifstream in("Scopy.cpp”); // Open for reading
ofstream out("ScopyZ cpp ") // Open for writing
string s; . o
whlle(getllne(ln, s)) // Discards newline char
out << s << "\n"; // ... must add it back.
Y S/~ B

W EEREFTIBL, T HF—A ik, ,\EHﬁkE_LH’JSC#&* Aifstream
ofstream >} 2 Bl 7],

QEEIATeA%mﬁ‘—»whileﬂE% ?icﬂﬂ%%ET ﬁih‘ Ttk ﬁa@mmeﬂ, while /&R

© getlineOXHFHRESH, RITHELE2EN "iostfea'ms_” ~ﬁ¢i¥)§i¢_i’e, ,
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WA B2 Awhilef5EH 5 HRIREAREH T —&K0 (WATLLEAAEESHEREKNS
FiEH) HPST. REFSPHRER (FEXA BT getline(ings)) =4 “true” &R,
Wik s AT i whiledZ HIRVIE @ . SRR, fnRgetline( )KIMiEA—1T, EEEE “true”
fH. mRBGEMALR, NEE “false”. J:EEF?#thlle{Eﬂ"ﬁﬁliﬂlm)\)‘C#, R
BB AR S .

getline( )R TR FIF, BIB|THLL (**E%??%TU.E&EE'J ?&aﬂ]&% HBEA
BHE—EER). getline( ) EFRITHMAIL T Astringit 5. R, BEH# NI
HF LR —R, SN EITH, W ERR.

%—/\ﬁﬁﬁw’mﬁ%#ﬂﬁ/\iﬁﬁDlﬁkiﬁzm—/\stnngﬁ%

//: C02:FillString.cpp , :
// Read an entire file into a single string
#include <string>

#include <iostream>

#include <fstream>

using' namespace std;

" int main() {
ifstream in(" FlllStrlng cpp")
string s; line;
while(getline (in, line))
s += line + "\n";
cout ‘<< H

R RV S

string LA B84, M#H)u\strlngmmﬁﬁ}ﬁa, ,\aﬁ*ﬂuﬁmmﬁi—sﬁm‘f string &
H 303 RARTERTHIEIA -

m%Ai#ﬂ%A¥U—¢$ﬁ$¢ bz —BiR, stringiH £ & HT Akt E 7S
FATERMRE, EREITLHECE Y RANNERFRRGE. b -2 BRE.
— A XA T S ITRE AT R — KB RGHE, BELBRHEN. Fim, wRAxs
—4TEIN AT, BETEA—A B hPstring R AIERE S . EREXWI/E, RINEA
PEIH .

2.7 vectorf®4y

{# Fistring, Bed' 17T LA Fistring R ABETRA L OEEL LN, BREES—
FTRA—string R, BATRAMEFTE L Dstring— RERZEANXHFAME. HTHE
BOX—EE, ROVEEALMEED AT BOFERIEE, ALEEIEREMstringzt £ .

Kb b, h 2 EREIBANEC RERstring RIB? MMSERER, REHETHIM

KRB PHLHEE. MPEREMN AR MR, CREANFANEFHMR, XLUFER
Hi FizHIR, br?’%C++)$7ﬁ—/‘mﬁkEt’JﬁEBe75& br”%a%% (container) 2%, ﬁ%%éénsbr?&
C++IE¥LAMB AT R Y —.

ML EEKERECHER “BFH” 5 Bk MEHRASTLHREMHRE. STL (4x#
iR 3 /%, Standard Template Library) £19944E3 K Alex StepanovZEjn#HSan 'Diegoﬂﬁé—;‘i)‘(_t
BHAIC+H+EERRAC++IRER QS EAMN AT (Alex StepanovXhf £ BE AR TIE).
AEF—EBATR, BIRELERELEXMEAFTHE, EANAREST. HH
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C++irtE B RAXMSTLIET KEWESR, BEBAEREC++IE. SGIAFTNER
http://www.sgi.com/Technology/STL) 1 Wi} STL#t 4123t . SGI HISTL SHRMERIC++EEF LA
FERAFRRN. BRAMNSEERRE, BXRECH+RERT “BF#E” STLH. BT
C++JER) “ZA#” M “Hik” ESGIWSTLEMHREMRE GEHERL), BRASSIRIRE.
FREA, A8, HER PrMEC+E" B “PrEEERR" bR T, BeEm “STL”
XAARIE _

BARREC+H+EARMEZRNLIAFERANEEMSBER, FAEABE2EH LA
TRAFERVARX S, (HAMEX XSS KT R, BADRXEENER. BEEDR
HEZAER— “vector” IEHAH, EXEXEE—ENRA, UEESLEHE. RINEEE, EAH
vectorfi, FILAHT AR THERAHXOEKENLE (FRIA—T, BRI RERN
—AEEHR). YEEE2EPAERRERENEY R, RMNSFIE LR X Frectorfi i
fhm B IR, EE PR FLAEF P Avector AR A LR HIC++RRFF AP BIIAREE, X
2 AT AR R o —'ﬂhﬁ.ﬂé ﬁﬁﬁﬁgﬁfﬁﬂiﬂﬁlﬁﬁm :

vectork & — /-4t 4a (template), WRELE T’ﬁ?ﬂ[ﬂtﬂi??’ﬂﬂ’l%ﬁﬁ! BV, iR
LA £ Shapefivector Catﬂ’Jvector%ﬂStnngE’Jvector%% Fﬁﬁﬁﬂ,#TuﬁﬂE “{EfEsy
FI2” . BRBLMAZILESA, lkﬁﬁﬁéﬂh."eﬂorﬁﬁimgé (Eﬁﬁﬁ&?ﬁ%vectorﬁ
ERERA). FRLL, str:ng&’]vectoréé—rjbvectorqtring>, XEE, @EE%EIJTR%strmgSﬂ'Q
HJvector, ﬁﬂ%lﬂﬁ&ﬂ*vecmrqzﬂﬂ)kﬁf&%ﬂ, RESSH Hﬁ”‘lﬁﬁ?]’f* 8.

BEARvectorFis T “H %" IR, BRMIZE— Eﬂﬁﬁﬁi?ﬂﬁﬁﬂtﬁ%ﬁqﬂ HHEENE
B BIRRTERMK. KT Evector kKRG EM— M HoE, TTLLEF & R & push_ back( )
ER, HTF—EGHHRER < SRIAAEHRAES). “push_back()” XNEFHE
EERUPAETR, A pur HE, EEGLREDEHEHINEBIEAREBENES
WhngicE. Bltn, insert( )R A EE, BREAZHEMAFTE, vectorLFiXA EEL,
BENAEEER F2E5BEREE. LA push_front()HE (AR Eﬂivécmr), E%*ﬂﬁm?ﬂﬂ
Flvectorf k. fEvectorsh, EATRE K A &L, EFBT?EE’JCH%%J?‘;* DHREHE, B
RANGAMR, U500 — L AR AR S B T .

#] LA Fipush_back( )[a] vector N i i T3, LE#&vectorﬂzﬁlﬁﬁxﬁE? fRo
BRI ——REAER, ikvectorRE AN, R?ﬁ—ﬂﬁﬁlﬁgﬂﬁﬁﬁﬁﬁ’ﬁﬁ
(B (TR EEELHHL). AR -NEE4E, NEhFLTENR. HAH—4
BERAREHRANTRA/MER LE/ M. ZEEMRTETH “TH” (indexing) %
E, XEW®E, RER “BREFZo/LER”, REHXIX/NE, BEBRE. BT EEHKG,
—BNARES THREASES TR, b, BT %4a, BRUEES/HRT, RTLUS
pald] (EE THRE&MNOFLE).

Efn “<<” #1 “>>” W] fFiostreams—4¢, @ BRIERFE B th 7 THEHE B A B TR
SHFvectorkrh, NUAMEEBHLMFALAN—ERA T —EitR—HE, WRmEH
THE[ 15 vector—2 R fEMRE T HFELEELTS, XX FinGRERE AR BIRY.

THRTLERNE, RERE - ERvectorfIBF. B Mvector, LHAELIH

<vector>:

//: C02:Fillvector.cpp

www.TopSage.com



4 Cr+24288°

- :.// Copy an entire file' into & vector of string
#include <string>
#include <ibstream>
#include <fstream>
#include <vector> .
using naméspace std;

ot
int main() {
vector<str1ng> v;
ifstream in("Fillvector. cppm),~~"
string line;- ; e b
while(getline(in, line)) »
v.push’ back(llne) // Add the line to the’ end '
// Add line numbers: ' : ‘
for(int. i = 0; i <.wv. 51ze(), i+4).
cout << i << ": " << v[1] << endl
Y /17~ ‘ :

B 5— - RFHERE, H}Fi##&dz% ﬁlﬁ]& string M. TRME, X
“"‘Strmgih‘%?ﬂir Avector VB’JE"’% Whﬂe{féﬂmﬁiﬂf %")’C##E?VW #ESEQV\]#

whileiZ 7.2 f5 Refor fEHR 15 47 . Y whilelE AL, A ﬁ?zT—%#’“ﬁU%&# forz J5
B BRI RIRAR, ik fiwhilels 3R L’Eﬁ~/‘a—:#ﬁﬂslf~]ﬁ’3f‘$ﬂ§%ﬁ‘t MY
A Wit %-%ﬁ%ﬂﬂ:@ﬂjﬁﬂ”ﬁ’J%# BmARGEEHS S EL— &
FIMBBIENE. BF *B’Jﬁﬁfor’ﬂ’ﬁﬂfa“t%#mﬁﬁmfﬁﬁ% R ILER sy int i=03% T R —
A%&lﬂiﬂéﬂ’ﬂ&% #?Ditéﬂ:%w, *ﬁ?ﬂﬂ"’%ﬁi@'ﬁ ¥E0§*M£§§, i 18 4 51/~ T vectorst
SV TEM (mi/‘&ﬂaﬁkﬁ@&mu( YEH) 5 BE e FIE T C/CHHR i B 3R
%, i1, BETHB, l++ﬁfﬁllm1§ﬂuil #‘E&%ﬁ@%l ik, %AMforfEIptR R
BRI, EEAORNIEYE thvectortt RIGMEUMME R,  FilvE—ME, #fF—K
coutif4y, Hr—47, bﬂﬂlﬁﬁﬁ(mcoui%ftﬁ+ﬁ&éﬂ) A é*% I — 47
Hyendlf= AL ity — AT 4L AR« %ﬁlﬁuf_ﬁﬁ/‘ﬂﬁ Tu%mﬁfﬁ%ﬁéﬂc#ﬂutﬂ?ﬁ

[ b FEiostreams KB SRR VERF <557 }ﬁLATufﬁ_ﬁE;f&fP‘EiJ:EE’JEF? fEZiEmA
Sy R 2 %ﬁﬁ%ﬁﬂﬁ7m~“ o |

e coz: GetWords.cpp ,

'// Break a file into whltespace separated words
#include <string> :
#include <iostream>

#include <fstream>

#include <vector> -

using namespace std;

int main() {

'vector<str1ng> words;

ifstream 1n("GetWords cpp") ;

"string wotrd;

while(in >> word),
words. push back(word),

for(int 1 = 0; i < words.size(); i++)
cout << words{i] << endl;

Y /1~
Fik
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while(in >> word)  © . . i ot B '

ﬁ @&ﬂmAm—Aiﬂ,ﬁﬁﬁKWE%‘mw”ﬁ BMERENHETET. 4
R, LAZE AR FRIAR LB RBRAE, XHEHA 5%E§—*"”ﬁﬁiﬂﬂ?F fzﬁﬁ KSEIERH
m%%,EMHuﬁﬁEﬁ%ﬁﬁﬂmka ' :

ATHE—-FSHBHERATHEME LY vector & mﬁgmg TE%& A@E
vector<int>{ 7|+

//: CO02:Intvector.cpp

. .// Creating a vector that holds .integers . .|
#include <iostream> o
#include <vector>’
using namespace std; .

int main() {

vector<int>.vi- [t :

for(int i = 0; i < 10; i++)
v.push_back(i); '

for(int 1 = 0; i < v.size(); i++)
cout << v[i] <<. ", ";

cout << endl; - v i

for(int'i = 0; i < v.size(); i+¥)
v[i] = v[i] * 10; // Assignment

for(int 1 = 0; i < v.size(); i++)
cout << v[i] << ", "; o

cout <<’ endl; P

b /17 | ‘
Bl T AP IR e R fyvector, RFHER R UEBRSH (AERFESHHSE) @A

BNEl. BRI EEREREERA T EXMERERES.
FEXABIF, &METu%ﬂWﬂMM%%—Aiiﬁﬂ E%ﬁf

v[i] = v[1] * 10;

RETLLEE, deT&ﬁﬁ$mAﬁﬁﬁ TTuﬁdﬁmﬁ%va%&Wﬁﬁwdmm
Eﬁ~“$mﬁﬁ(&ﬁ&§$mmﬁﬁ:z%%de%ﬁm RIGEW “FHHE", HkL
BHERE. EFEAﬁ&m%ﬁﬁﬂﬁmb

2.8 /NG

ABEFERYE, MRAEACLELTEINMNMEFENE, NERMREBEBRAESHE.
REERBEE /L0, IR, HRMREKEHE. mREFANEIERE
MmARHEE, BABMNAERRENNDSHERE HRFVET.
ARRERERFEERAMNRGETEHRANIRD, 2EELNETIREC++EP L5
EARIToAERNER: —RINBRAGBEE (IR EMEHEHTIEENE AL
Hif). stringZFvectortfity. WLABEMEAXLERR L 2 H B . BAETURGRH E11%
REBFERFSTH, LhHt, SIRMESHERS. RATBHANLERATXET

O WMRIBELT THoX R R bbrif: 2 FEH HFRIThEE, 72ELwww.BruceEckel.com%!]www.di.nkumware.com_t
A E2%.

www.TopSage.com



46

C++ 4258

BRI —oTheE, B TRCXHENEZESNARIXCLEEH T—KF. %CiE
EMRBESTEAAN TE8¥EMN, FhMRE. mRANKKETRRENES, BEASESR
B HE, BRAMNRARREZRERAGHAY, ERMNEFRTEFREXRNSEE.

R”‘ﬁﬁﬁ&%ﬁﬁ—fﬁﬁ{ﬁﬁﬁlﬂi&‘ﬁﬁﬂ’]}%&kr&ﬁ (HCIEFMRELEEFMAES
REARAIER, XA T —TH TR,

29 %3
WG B EEFEABRI R TR “Thinking in C++ Annotated Solution Guide”

R,
2-1

2-2

2-3

2-4

2-5
2-6

2-7
2-8

29

AT AHRAHI B FBE AT LA http://www.BruceEckel.com3R{3iX A~ B F 3C# .

{EdkcHello.cpp, {E'EREITENRRYAFRMER (MEFRAVED. ZBROVERE, RE
RER). RiFHBTEREHRT.

LAStream2.cpp. Numconv.cpphffil, %H—/&FF, &'Eﬁﬁiﬁ/\ﬂ’ﬁl‘—%{ﬁiﬂjlﬁlﬁ

B, FHATEN. AL ABER " RKEBHFEH. EE, AERA/NGEHIA-7 Gl

FATED (BMREHTFREEKR).

ZR— TR FASRAT FF)‘C#F#%#JWF*IAE_F&H“%E’JE&I?J&E

sﬁ—-/‘ﬁﬁéfwrjc#dﬂ%%%ﬂm&ﬂm& (%dt{tﬁﬁstrmggtgm]_ﬁﬁ " 3k

A FREAIA ) .

& Fillvector.cpp{f ERE M /5 I RTFTEN & 17 .

f& % Fillvector.cpp{ ERE{E vector I BT mi&%ﬁﬁiiﬂﬂﬂ—&?ﬁ% FEATED,

BEREmM LTS,

H—AIBEF, —RERXHEN—T, RE, FFRAPEKEERERRT 1T

ﬁI]E—-/"vector(ﬂoat:» HH—A-for fEFiE A [A) 'E‘,ﬁ A2 E RSB, Basvectorf
gER -.

ﬁljﬂ_/\vector‘:float)ﬁ& 58— ﬁiﬁ %"‘Iﬁ"ﬁg iﬁJ‘forﬁEH LAl

ﬁ/‘vectormﬂi—’“#ﬂﬁxii‘ﬁimﬁﬂé f*%ﬁ{)\%_’?'vectorﬂﬁ#ﬂﬂxidﬁ B=

X= fi‘-vectorE’J =3

210 R, I Aveituictionts, TR ST IR A S . RBA B

EF, HiRellEAvectorJEIFALE . BB AT ERIvector.
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B HCrrRACH R, FLEMCH AL IR RCHES, HLERMAK
R FALREA KK 2 T H—HE. |

AR IRBE RTINS L C, AT SRUEECH E ACKM I —AMREFHE RN,
4R %% ¥ Kernighan & RitchiefTERICIEEH (2HHLZAKER C) FURPHHARICRH L
RRERIE, %Akﬂﬁcwuﬂﬁﬁﬁc¢ﬁ—%%m AR—REHAE . nRIEE X HREC
BAMIE, NELBRABRHCHH GRTRME A, EEXEMEHRCHIN— A4
1, ﬁ“ﬁﬁfﬂcmﬁﬁ{ﬂ*ﬁfuiﬁmﬁcﬁ TR — g3k . C++B’JE7‘J’§.%B’J4‘#?E4%AEF
E&EHMNE.

$ﬁmn@%ﬁﬁ%%§%ﬂ%%% ﬁcmﬁﬁﬂGHm~%§$ ﬁﬁTﬁgﬁ « B
FTERR) A2 £L$%Bﬁﬁjﬁﬁﬂ “Thinking in C: Foundatlons for Java & C++” (Chuck
Allison3, MindViewZ 7R, &Tuﬁmme&MWMLﬁﬁ)ﬁm—AE%ﬁLmﬁE
ﬁﬁmmtﬁﬁﬁﬁﬂmﬁcﬁgmgﬁﬁﬂ %i?MCEﬁEﬁCHth%EﬁZ%m
%%,ﬁTEﬁE&@%&ﬁﬁﬁCm%ﬁﬂﬁm?%(EmCH&hWﬁ#mE&%Em—A
FHEERBTE MTM@%&RW?@#W%T) '&@%ﬁjﬂﬁxfﬁ idhE, JAmIN
ﬁT%ﬁ§$ﬁ ﬁﬂﬁﬁﬁ$ﬁﬂ$%m@%ﬂﬁ,Eﬁ$ﬁﬁﬁ7ﬁ%%ﬂ%ﬂﬁmWﬁ

3.1 GIEEY

FEIRMA (BRiEfb2al) BICH, ﬁMTumﬁﬁﬁAﬁﬁ%&m%ﬁﬁmaﬁ iER
BRARENE. BABFEZNE—FFRLIPHRE, HAFFH, RNNLBE LS
BROER (DMORRFRN), #ALGERINTARSROEMIRR. REMSRERN
BB R A SREFEN g, ARRCHRY “BROHES" W— A EE. LURECH
HIRRFY B R A 358 PX Abg L.

FRECHICH+H —AHE MM R BURA (function prototyping ). FARBIRA, ZEFBIIE
AR, LA ASRREE . X R R, R @ R, GRS
MR EHERSHOF L EFALREEE. m%ﬁmmﬁﬁﬁﬁﬁm#T RIESHAH
PRI SR

bR b, ER—ZhDRLY 17@&%&(@#&%@#@&) B S 7E C++ o 6 B 75
 WEABEERNEL. EREERG, SRHELE TN MERS RRNSHRTME R
) H(ﬁw%ﬁmTu%EﬁM)*ﬁmm%ﬁiizﬂﬁﬁﬁ 7 SUFN 6 38 F R AR T
B, TEA—AHEHRBUENNET:

int translate/{float x, float y, float z);
ERBURRF RN, FREMARE LR ERFROTR. BRUFEMoat x,
Y z. BARABE—ASENRE, EREFRR, THEROERE TUEZMN:
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int translate(float, float, float);

B AR R BE, 4i%%E R %PE%E,%uﬁmhmﬁ LA T 3 51 B i A i st
AT .
E@ﬁ%x* Iﬁ*ﬁmﬁﬁﬁm%ﬂmm %u%iﬁ&

1nt translate(float X, float Y float z) {

X =y = z;

Ao
oy S ..
ﬁ%ﬂm Vﬁ?c E0+¢ @ﬁ%x%*ﬁ%*Tuﬁﬁ*ﬁ&m*ﬁ 4R, B
ﬁb&ﬁﬁﬁ& %u7%&%ﬁ%¢ﬁ%b ﬁﬁTﬁ&*ﬁmﬁT%&Fﬁ%#E“*
ﬁﬂ%*ﬁ%uﬁ H— ﬁﬁt TmﬁﬁﬁﬁﬁﬂzﬁﬁﬁE%m*ﬁ B2, SIEERS
MA@%TuﬁmﬁA*ﬁ TR BT RS SOR XA & R, Wﬁ%&ﬁ% rE
Bk BEEXAN SR FTRERY, [EBRGIE R, é%ﬁﬁAﬁ&ﬁﬁﬁmz# &
AﬁEM%*ﬁE m%m%zﬁg%,zA%&& . "f
'CﬁOHﬁﬁﬁﬂﬁﬁﬂﬁﬁﬂﬁmﬁt H%E—A*m*&ﬂ% AJLAEC++7h PR
ﬁ*%ﬁﬁmmo EiRmER, ﬁiﬁ“*& ﬁﬁ%wﬂﬁE%%§E0H¢mmz
¥FR. EC¢ b%%%?ﬁim*ﬁﬁﬁ(ﬁmc¢mﬁﬂ E%Eﬁﬁ%RTT%ﬁ
?%i%ﬁ)%ﬁﬁwﬁ¢ F%mmemm%%%im*&Wﬁ Eﬁﬁ%RTwmﬁA
%%ﬂ%%% (E$EMFEEA%ﬁ %Fﬁﬁ B AILAFRR RA LR,

ERRHERH E A BHBM 2 HRDN B, SRS FEERT X644 K7
. EA “TRESBIIXR" AAKS () . EX—NHRIESHFRNEHELE X
—A%EE*&ﬂimﬁﬁiiwﬁz w%(ﬂﬁ%ﬁEE)Tﬁﬁm@ﬁﬁim#m%
EIhRE, TM%EIE*&%%@&E%T&*&W% ERE b, RAZRBREIRCHE R
*ﬁﬂﬁ#EEGH¢ﬁ%ﬁﬁ(Iﬂ&m%A%ﬂm ECH¢ﬁEﬁM¢&03Eme
%ﬁm%%ﬁﬁﬁmTﬁﬁﬁﬂﬁﬁTﬁL '

3.1.1 ﬁﬁ%ﬁ@ﬁ

‘ CH%&E&M@%%@&%@EE%&(EC¢ IR EWIEEE, RTBRUNER).
ﬁ@ﬁ%%iﬂ&@ﬁ&%ﬁﬁ ﬁT%%&ﬁﬂEﬁTuﬁﬁwm%%+ LUE Srea gy
MNEECR B —MELTE AR, TEA LB RERR:

int fl(void); // Returns an .int,, takes no arguments

int £2()y; // Like f1() in C++ but not in Standard C!
float f3(float,. inty: ‘char, double); // Returns a float "
void f4 (void); /AJTakes,np.arguments,,returns no;hingi' :

BEMN—NRBUREE, 144640 AreturniE 4], returnif )R H s $0R B 8 R ECA A G
HIBR— . tnRreturnF 25, AN SHELE FBHAREEE. R REHEIR B —/ e 28
mﬁ”%éﬁ—¢mmmﬁﬁﬁ%@ﬁ@ﬁ¢iﬁmEf&@ﬁix¢ﬂuﬁz¢mwm%ﬁa

//: C03:Return,cpp
// Use of "return"

" #include <iostream>
using namespace std;
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char cfunc(int i) {

if(i == 0)

return 'a';
if(i == 1)

return 'g';
if{i == 5)

return 'z';
return 'c';

}

int main() {
cout << "type an integer: "
int val;
cin >> val;
cout << cfunc(val) << endl;
Yol

fE i Bcfunc( ), F—MMEAHRMIAED, @idreturniF B H A% ERREFHA
AT, B R Emain O EREZAIEL, FLAGRIES N REE L HmEE.

3.1.2 {ERCRIELEE

RAC++RER, HATCRBUETRFA KB ATLAER. LA CRIREZA, FiZfF
M FE— T RBUE, FIRER ACLMRR TRINWIFAE, mH#ESTTELHBEZMRR.

EE, RERZRESQERBNBIPABATUEREEME S . REIKKEEM, A
RXHARARMECEN —E 5. MRBRINMBEELIEBHIZEARFIINNES L (EXREEE
W? ), MLptERBLEE, ILRBEMES. WRFZZMARTEATHEE, B
PRAUGE SR E RS AR LAITREFERITES), MYRDERGREEX -, U
BERHEE S —FEMES#TER. Cr+ih, BFBRETFENBDEHEE LD, X£
— BRI RN - _

EREREGEMT: B ERESEZRARTEREE (REGRSHTRKTE
WG FFHERF R ) . SRR MBS B RBIERNES . XESHLBERELE—
#includef7, FoRE&RBRRALI M. ERFXHHE X/ #includefs, FTLIREIEHHAS
Wk B, BLAEFTLAR MEABHIAAEEES o MERAGZORAMAE. MRHET, KiESET
R BORRAAL SO B R BUR B L BOR R B IR . RS AT RINRBERIREE,
PAFE 4R I 75 A R &5/ Sk S Fn A X A e

313 BUEEERMNEECHE

ATTLAKE B CHVR BB — N EH .. KEBRBAFA N ETESREEN R
B, BN EETESAEACH®S, BAXHE-NRENERL: mREE—-AE, B
LRSSk XM, EREETHRIAREFEE. XAkt REETLEFRRRE
FREIEEAL, REEYAEFS (LAMERE##include K30 RIL), REEQLEREH (LU
(e tiAinclude<k C{F>RBL) . IEILEHTARIXN RIEGGE R R EL GBS EEHES
(REBEEHFJERF A HROHT RA, flindibsia). 8B EMH M ERERER—
M EAEERFEREIAE. YEMECHER, LSO MGSTERM—ERRAE, ihEsm
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EARHANERERE. BARBERERENR, FULAERNRETHHERTE
AT '

3.2 HITEHIER

AN EETC++PRRITIEHIER. FRSCHC+H+RIBZAT, BARTBXEEFET.
C++{EFCHFEHITIE4EM. XEiEMALTEif-else, while, do-while, forfiiswitchit
BiEM. C++LRFERAFE ARF#ERgotolE ), EABhLEAERME.

3.21 H¥E

AR &HIEDBERFHRBANWEEBRACNTHE. A ==BRE—-THFHEREX
WBlF. XEFEREZEZER ‘==" METRARTETTEB. RAX LM REtrue (K)
gifalse (i) GXRBC++H BT, ACHTMR-ITRAEXNFTEFEWA 7). Hit
WEHBREAE: > <. >=%. FHEUEFENEEHSAEFHANT A,

3.2.2 if-elseiEq)

if-elseiZ ) A FAEA: Helsedi A Helse. XRAENL:
if (REN)

B
£

if (Fs)
B
else
[E3)
‘AR WENESME. “EF@” RU—NOSERNOALED, A 4BEEXES
HNEREORERN - EAED. AETARERER B9, SERERRRENRES
. BEXAMEQHATER S ifiEd, FLIEfER—S.

//: C03:Ifthen.cpp ,

// Demonstration of if and if-else conditionals
#include <iostream>

using namespace std;

int main{() {
" int i;
cout << "type a number and 'Enter'" << endl;
cin >> i;
if(i > 5)
cout << "It's greater than 5" << endl;
else
if({i < 5)
cout << "It's less than 5 " << endl:;
else
cout << "It's equai to 5 " << endl;

‘cout << "type a number and 'Enter’'" << endl;
cin >> i;
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if(i < 10) '

if(i > 5) // "if" is just another statement
cout << "5 < i < 10" << endl;
else L .
cout << "i <= 5" << endl;

else // Matches "if(i < 10)"

cout << "i >= 10" << endl;

Y /1)~

SLEEEEIRIE DR —FIBURS, LMERE TR S ikl s A g aC,
3.2.3 whileiEq]

while, do-whilefiforiZ 2 EHEHIIEY. —NMEWEEBRTEIEHRAAXOITHERN
. while(EHHIE 2!
while (k)
&4
EF—F R ERNFETHE. HEBREZPITIEDZABERITE.
THEMGF—EEwhilefBIN E NS, HEEIHAFBDS#Zcontrol-C# .

//: C03:Guess.cpp

// Guess a number (demonstrates "while")
#include <jostream>

using namespace std;

int main() {
int secret = 15;
int guess = 0;
// "!=" is the "not-equal"” conditional:
while (guess != secret) { // Compound statement
cout << "guess the number: ";
cin >> guess; :

}
cout << "You guessed it!" << endl;

Y /17~

whileiE MR K AEFERXHF AR T G EE R GF IR T A HABNK; BB
HRENFENTEREE R, RERTE-NTHIMBENER. BRNEZSEIEEBEAETHAE
— 435 ARES:

while(/* Do a lot here */)

AEXBREANFLT, BFASH T AMERTHR LT3 B C TER &HERER.
3.2.4 do-whileiZfq]

do-whilefJFER 2
do

B4
while (FiER)

o HE EHALMGHOERE, FANSIREDRLY, R ARG Z A4 SR bk (k. 344
ORI R E R FA. ’
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do-whileif i) SwhileiF M X HIET, AMEREIRE —KiHERSE TR, AEAEDL
KELPIT—k. E—BEwhileiFmd, MRFHEE—-KIR, EO—KBLFEHIT.

IMRTERFGuess.cppH {# Fldo-while, ZFftguess N FEMIMAAHOE, FEAHECHELRN 2
Rl E #ciniE A WAL T

//: C03:Guess2.cpp

// The guess program using do-while
#include <iostream>

using namespace std;

int main() {
int secret = 15;

int guess; // No initialization needed here
do {
cout << "guess the number: ";
cin >> guess; // Initialization happens
} while (guess != secret);
cout << "You got it!" << endl;
Yy Ll

B WA FRE, K% 5B S 2 L (8 i whileid 40 38 46 il do-whilei 4 .
3.25 forisfy '

EE—RIERAT, forfEARPATMEAL . REEHIITRENIR, HESE—RIEIHLE R
TEMERN B, forfEIHRMHAR:

for(initialization; conditional; step)

i50)]

B H Winitialization, conditionalsstepEFIfEAZE . — B Aforf&3R, initialization
RIDEEHIT. FEHE—RIEHRZAEI, conditionaliflliX (MR EHHE—-FHEBRAR, BORAS
&PI7). B—IRIEHLE RN, iTstep.

forfE3 @ % AT “iH £%:

//: C03:Charlist.cpp

// Display all the ASCII characters

// Demonstrates "for"

#include <iostream>
using namespace std;

int main() {
for(int 1 = 0; i < 128; i ='1i + 1)
if (i '= 26) // BANSI Terminal Clear screen
cout << " wvalue: " << i

<< " character: "
<< char (i) // Type conversion
<< endl;

Y £ e~

ERELFSERD, TRIBECEHENRTEL, TARE {0 FiicErRFRenst
EX. EAMEGEHERIES (BEC) Bl TXHHE, ﬂﬁ%?%*&ﬁﬁﬂtﬂ’]ﬂﬁ&%%lﬂ?ﬁ
R B, XWAEFREEEITE.
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3.2.6 X=break¥lcontinue

EAE{—/while, do-whilesiforfEpIgi*yfkrh, ERHEMS{E Fibreakicontinuels HI{E3T
PR, breakiZ MR HIER, FAEMTEFFAFAIEN. continueiZM){E 1k ITHAI0TE

W, B E RS AR HAALTT BT — R IE R
& AbreakflcontinueiF Wi —AFlF, THEEFE—MIEERRMRERE:

//: C03:Menu.cpp

// Simple menu program demonstrating
// the use of "break" and "continue®
#include <iostream>

using namespace std;

int main{() {
char c; // To hold response
while (true) ({
cout << "MAIN MENU:" << endl;
cout << "1: left, r: right, q: quit -> ";

cin >> c;
if(c == 'q")

break; // Out of "while(l)"
if(c == "1") {

cout << "LEFT MENU:" << endl;

cout << "select a or b: ";

cin >> ¢;

if(c == 'a') {
cout << "you chose 'a'" << endl;
‘continue; // Back.to main menu

}

if(c == 'b') {
‘cout << "you chose 'b'"™ << endl;
continue;. // Back to main menu

}

else {
cout << "you didn't choose a or b!"
<< endl;

continue; // Back to main menu
} . .
} .
if(c == 'r") {
cout << "RIGHT MENU:" << endl;
cout << "select ¢ or d: ";
cin >> c¢;
if(c == 'c¢') {
cout << "you chose 'c'" << endl;
continue; // Back to main menu
}
if(c == 'd') {
cout << "you chose 'd'" << endl:;
continue; // Back to main menu
}
else {
cout << "you didn't choose ¢ or d!"
<< endl;
continue; // Back to main menu
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[

}

}
cout << "you must type 1l or r or q!" << endl; |

}

cout << "quitting menu...” << endl;

y /]~ o .

WRAFEEERGERE ‘q’, MWHXETbreakiR Y, EHEKM, BANLKEEHT. £
B FEEERR, X#EFcontinueH T BkE B whilefEHHIRIHALL .

while(true)iZ JEM T “AEPITEXNMER". BHAPE ‘@ B, breakiZMERFBH
EATCIRIEFE . '

3.2.7 switchiFq)

switchiE DR IE — B RFAXMEN LB RSP EEHRT. ERERE:

123 switch(selector) {
case integral-valuel : statement; break;
case integral-value? : statement; break;
case integral-value3 : statement; break;
case integral-valued4 : statement; break;
case integral-value5 : statement; break;

(...)
default: statement;

}

##HZ (selector) R—NPHEBBIENRER. switchiBWIEA B S (selector) RIER
MEg— %84 (integral-value) L. IR RIALE, BPSTHERIED (HRIBONES
B). WREALE, NhiTdefaultifs.

BHEMTFSERS LEE LY HE— case[SE A LA —breakiE M EAH LK, X/ break
EMERIITEE B switchiE MR (Tl switchRIFIHESAL) . X IswitchiZf)
R—FE A AR, {HEbreakZFER . WEAHKE, caseiZNE&IFRITEFERIED. H
MR, PITEEMEcaseiF WD, HEBEI —/breakify. RE—-BAFEXFEED,
EREMNF—NELEMEF AREXTRER AN _

switchif )2 — P A LA L Bk AR (AT ARRITEZHTER), BEF
BE—/REAEREN R BEHENEES. G, mEBERA-NTHBEEYEIREEHS—A
RS, 7EswitchiF R ERARAN. M TFAFRERFEES, LHAER—RFIOEDH
LLEE RGP RITIFE . '

LHERREERFRME T — e BIAF RswitchiE ) B -

//: CO03:Menu2.cpp

// A menu using a switch statement
#include <iostream>

using namespace std;

int main{() {
bool quit = false; // Flag for quitting
124 while (quit == false) {

cout << "Select a, b, ¢ or g to quit: ";
char response;

cin >> response;
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switch(response) {
case 'a' : cout << "you chose 'a'" << endl;

break;

case 'b' : cout << "you chose 'b'" << endl;
break;

case 'c' : cout << "you chose 'c'" << endl;
break;

case 'q' : cout << "quitting menu" << endl;
quit = true;
break;

default : cout << "Please use a,b,c or gq!"
<< endl;

}
}
Yy S~
quit (GBHH) #r&ERbool (booleanfy & E) B, XFRBAFEC+H+H A LSFE. BER
fitftruesifalse(f. & ‘q’ BPi% BquithiE btrue. T—kiTBEEESZAVIE, quit == false
i [ false, FFLAA$hFTwhilefEHh{k .

3.2.8 {ERFkAgoto

HAXEFegotofF EETCH, FLAC++H i E. goto—MAIFHIEmELN, @F#
%l Fgoto. ELEHR TR . B AgotoiZlt, H—TRFRB, FRELHHM
IRk . EORIERT, "L RBlgotoiE MREM R BRI B LA REMR RV HE, B
RRE M, THFAEE—T. TEE—/ 0+, "TREEHIFERESE:

//: C03:gotoKeyword.cpp

// The infamous goto is supported in C++
#include <iostream>

using namespace std;

int main() ({
long val = 0;
for(int i = 1; i < 1000; i++) {
for(int j = 1; j < 100; j += 10) {
val = i * j;
if(val > 47000}
goto bottom;
// Break would only go to the outer 'for'
}
}
bottom: // A label
cout << val << endl;
VI e~

— A AELE RS SRR E - RIE, ESBlorfEIRX BT, AEF Abreak
M EforfE3 Bkt . i, anRIN1AJLEforiE mekwhileiff), FRES HBLE.

329 &

BIHAR T FBN, ARBRENAANREREY, FEEEFTLIARARINIFERNEE.
4%, mAXRFBHLE, Bax—HARATX, ERNFAE, U228 —FHE
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“KEKEA” #REANGE. ETEAOFAFR, RESREScatiEET 27, #AR &
Bl © ‘

//: CO03:CatsInHats.cpp

// Simple demonstration of recursion
#include <iostream>

using namespace std;

void removeHat {(char cat) {
for(char ¢ = 'A'; ¢ < cat; c++)
cout << " '
if(cat <= 'Z') {
cout << "cat " << cat << endl;

removeHat (cat + 1); // Recursive call
} else
cout << "VOOM!!!" << endl;
}
int main{) {
removeHat ('A');
Y /1)~

fEremoveHat( )+, ,\icatE’Jﬁ/J\—'_F ‘Z’, Bt fEremoveHat( )i FremoveHat( ),
}Aﬁ'ﬁ;’éﬂlﬁﬂ ¢k A FremoveHat( ), Hﬁ’*ﬁtb%aumcat{ﬁiﬁﬂul FREAZ B A M 3 .

*ﬁ%%%ﬁ%%&%ifﬁ@%ﬁﬁmﬁﬂ Eﬁﬁﬁ@%ﬂ%“km A% B ],
AT — Eﬁ)ﬂl}r‘d}ﬁ B 3[R R AR .

3 EFEEAEMNT

BMNTUIEEEFEMRE SRR (CHNEERERERUXMAXMNFBEH
o =T BEFH-NIRELHOSHEHFE-IFE. SEFSEMEENRERAS 4
FELERA L AR, HEERE—HR,

R\EFEURMMRELE, FiZARTEAERNEEN. E—FRRIESHM (+).
BAERR (-). & (¥). & (/) ARE (=) ORSHAERENEL. 2EFEIZ#H2
HaEAE.

3.3.1 &R

Lﬁﬁ%%ﬁﬂﬁiﬁ HHIABA A EEEAFNHERSRERF. CC++hA BAkr
MNP HEIRF . &AESIDENRLER. B, B, W. R —-IPREXNWSEIRFHHE
TIRBERAEM, A TEM—NEREOAR T CEATRRR S EWR, FLARIZEM

[Z7] $ESEHEAKFEMEW . Fign:

A—X+Y—2/2+z

5%€—ﬁﬁﬁmﬁﬁvmﬁ¥3@:

A=X+ (Y -2)/(2 + 2);

© BEiMKris C. MatsonEt X/ 452158
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BAZETRNEL. (£4X=1,Y=2,Z=3, RE—T&R.)
332 gHEHAR

CHEA R, REC++ARLER. XEHERFEREL TOARY, HAHHLET
lﬁi_ﬁﬁﬁémﬁﬁﬁmﬁw%ﬁfﬁmﬁFTZMﬁkm@mWMEﬁ Mo fR—E
LRI RE AR LR RS, ‘

Ho—ANRarmER L 5 M B Rz EA. %mﬁﬁ5ﬂ£&§ﬁﬂﬁiu#ﬁﬁﬂ&
FrEgRs. '

BREEHE --', BEE “Wh—ARi. BESEFL ++, BEER “Hi—A
ﬁﬁfoww,@%Am—AEﬁ,WHA%?(A-A+H H¥EMER~E— T EENE
EAER. MACEFETREZAHI (Bl++A), WERfTEE, BFRELERE. iR
AEZRZEHIE (BA++), NWPAEYNEE, HHTEE. Flan:

//: CO03:Autolncrement.cpp

// Shows use of auto-increment

// and auto-decrement operators.

#include <iostream>
using namespace std;

int main{() {

" int 1 = 0;
int j = 0;
cout << ++i << endl; // Pre-increment
cout << j++ << endl; // Post-increment
cout << --i << endl; // Pre-decrement
cout << j~- << endl; // Post decrement

Y /17~

WMRBATE L3 “C++” BINLFRIFE, %A AR IZHET. C++RSHEERER
“TEC EE—5. '

3.4 HEAEBE I

TERERFD, BBLAY (daarype) EXEREMHERE (NF) WHR. BitE LR
%8, HFRESERUBR AR ERTHEERE, UREHRIXHFHME.

SRR W LR AR SR . W%&E%Em%#%$*mﬂ%mﬁﬁ%i Hi%
SHERERE. CACHd NERIEIRLER—M. MR, P ELEIR KR A
FIBIRRF ROIBRIRE, fEA—A2%. BO—RERIMREIEREY., KR8 azH, &
EEAECEANBEIRRY, RIFSHFESRLIRXFANLIN (ERELERIIST#R
E—R) INRERCEMRBERE,

3.4.1 EAEMEPAE

FRECHIMERT (HC+ER) BIERRIE — M ABRELAE £ 0. HIERRE
MERRBLUINEEF BB KBRS/ ME . RIS E T 30, MBAE T LA SR A
%ﬁﬁﬁ%%%%&hﬁ s, Bin, m%~“ﬂ$ﬁ% "t IR 12 (BCD)
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ol E, ENSFENE-FEBEYOEABENZREAFD . AL limits.hf
float.h i 72 ST A [l RO B4 2K B Wl REAF i MO B KIE Fn e /ME (FEC++7R, —fik fi#include
<climits> Fi<cfloat>{t%),

CHIC++HRFANEAH N HEE AR, XEROMBEET #HAOVLE. charZ2A T
i F1FE, ERB/NISAL (—AF1) MM, RECTIES AE K2R . IntfF s
B, ERB/NHRAFNRFMHEZRE. fMoatfidoublet B 77417 %, ﬂﬁﬁ{EHﬂEEEH’JFPﬁ*ﬁ
X floatF] FHERETE A%k, doublef] TR BEEIE k.

mEi A, BOVTLAERE—ERBAEM S & L ER, "LARN & Cfnmikiteil.
T T AR B 3 O R A R Y i AR R Bl

//: C03:Basic.cpp
// Defining the four basic data
// types in C and C++

int main() {
// Definition without initialization:
char protein;
int carbohydrates;
float fiber;
double fat;
// Simultaneous definition & initialization:
char pizza = 'A', pop = 'Z';
int dongdings = 100, twinkles = 150,
heehos = 200;
float chocolate = 3.14159;
// Exponential notation:
double fudge_ripple = 6e-4;
Y Ll

BFNE o EL TAFEFFRANWER, BAMERDSEL. MRFWHELE—D
B, RESIABRFELENANE B, IEREEMNOARTRZER). BFNE
Rl E LA sa e (AnReTRE, BedF7EE LR EEAI4E1E ). K Rbe-4rh BT S
EM, BBE “6FELAIORIH14kF".

3.4.2 bool2R Htruefifalse

TEbool2 B B A FRMEC++ B — B8 Z AT, A NEELE R AR HIJ5 7 4 2t bool 3£ RU Y
fihe XA T ABEERE, TREASIAMDIIER.

FRIEC++HIbool £ B AT FE Fh i P SR AU fittrue (F5#eh¥ed1) Fnfalse ($#hB%0) %
RHIRAE . XINATFAEXRET. I, —HESTELDLHRN:

TR i R PR
&& ! i Al RE B = /:bool £ 5
<><=>===l= 7= /l:bool &5
if, for, while, do FelkFeik Ui Yybool {4
?: E— AR VEH I A bool{f

B AA REBAFAREREYintRn— MeE, BFLAgRiESitinthbool (EF
{E A trueifi B (i Hfalse). BHBRIHRT, BFESSARIN—AEE, BUMYEXFEI.
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A+HE—MREIRBEA AR —F HREMRERAE" . XHMEARR TR, BERBKH,
FREEERNEANEEARERNAEN. FBET AboolZintfi TR R H, Hn
T (FTREEE TOMIMIER A /RERTER), REHMMHERNERESR.

e (AENFEHRSIA) ELENRBEL H ) aboollH

3.4.3 HEAKF

WHATF (specifier) ATHEEANTRYNES LHBEMT RE—ANEARNES. F4
AULHAZF: long. short. signedflunsigned. :

longfishort{& sk B A R A H M B KB /ME. —AMint4 50 2 > Fshort intZIH) K
e BEERBIFIA/NELR R short int, int, long int. FEH R E/IVEKBEMESR, FEMN
RNFTUAER R —HER . Bilfn, (E6AMIFHINLE b, BraMSEE kR AT R 6401 .

F A KR/NESRR: float, doubleflong double. “long float” RAALLRIEKE, ik
Ashort{Z K%, : ‘ : '

signedfNunsignedf& i fF &R 4R IF [ B B R UMEHNHA SN (BREEEE—
S ). unsignedg AREFS, BE ALK H, FLIERRAEFELsignedBkF
EHIIES. signedZERIARY, R AGcharf —EE{# Msigned; chara] LB\ Kysigned, Hr[LL
BN Kysigned. @it Pl Esigned char, FJLLRGIGE RS0,

T ERIBFE Asizeofz A B n A T RAHFEEINK/N, ReBAHREAENEE
r48:

//: CO03:Specify.cpp
// Demonstrates the use of specifiers
#include <iostream>
using namespace std;

int main{() {
char c;
unsigned char cu;
int i;
unsigned int iu;
short int is;
short iis; // Same as short int
unsigned short int isu;
unsigned short iisu;
long int il;
long iil; // Same as long int
unsigned long int ilu;
unsigned long iilu;

float f£;
double d;
long double 1d:
cout
<< "\n char= " << sizeof (c)
<< "\n unsigned char = " << sizeof{cu)
<< "\n int = " << sizeof (i)
<< "\n unsigned int = " << sizeof (iu)
<< "\n short.= " << sizeof (is)
<< "\n unsigned short = " << sizeof{isu)
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<< "\n long = ":<< sizeof (il)
<< "\n unsigned long = " << sizeof (ilu)
<< "\n float = " << sizeof (f)
<< "\n double = " << sizeof (d)
"<< "\n long double = " << s12eof(ld)
<< endl;
Y /S~

HAbrE s R e — AR KB A E M/ MEL & —BH (ﬁuﬁﬁ%ﬁé) B LA R
ZEIRBAEARIMYLES/RERG/RESR LTI BFEINERATEREA I—JE’J
kR, é)ﬁshort&longfiﬁcﬁmtﬁ %@%nnt%_hfgm

344 iEStENT

REH LBEBT—ABF, BEYEEEEAN (—RARARA) HENLAE. Fit,
BFEPNBETESERENTNEL. NE-RERBER—RTESWNFEMLE; BRITE
FiX e B EMESAF Y, BxkFE LB NEEAA/NRETREGIENER, —BKRAY
MLBRF K (word size). B— AR MHENREEHBZAR Y. AHTEFHLE, RITA
AP LS I BA S A T AR, — R ENL AT LR,

HABRFTHEENESR, E‘ru\ﬁr“qﬂmﬂ~/hc$%ﬂﬁimht f&m&?kfrm—"“iﬁ
IR I 4h:

//: CO03:YourPetsl.cpp
#include <iostream>
using namespace std:

int dog, cat, bird, fish;

void f(int pet) {

cout << "pet id number: " << pet << endl;
}
int main ()} {

int i, 3, k:
Y /1)~

B sfTHME, BFIHNE—ANTRENFPELSE - TMLE. EER%M5HNE.
BRITBEFR, EX AHRTEME CTENG B FRETEENTHRERMD .

CHIC++HF N BEFSERBITCENBIL. XHE ‘& BEHF. REERRFE
ik &, &/ HRIRTBAL. MBS F YourPetsl.cpp, FILUMTENRTA STHRAMAL.

el T

//: CO03:YourPets2.cpp
#include <iostream>
using namespace std;

int dog, cat, bird, fish;

void £ (int pet) {
cout << "pet id number: " << pet << endl;
}

int main() {
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int i, 3, k;

cout << "f(): " << (long)&f << endl;
cout << "dog: " << (long)&dog << endl;
‘cout << "cat: " << (long) &cat << endl;
cout << "bird: " << (long)é&bird << endl;
cout << "fish: " << (long)&fish << endl;
cout << "i: " << (long)&i << endl;
cout << "j: " << (long)&j << endl;
cout << "k: "™ << (long) &k << endl;

Y S~

(long):% FALHR (cast). BER “FEEERMEIR f;ﬁi i i long 2k
A RMERCR R BN, ERMBEANIE, AR NHERIRERATE, LA

ﬁejblong#sﬁf‘ﬁﬁim——%Tﬁﬁto

EANBFHERSMUTAN. BEREMNEHEGHEROAERTEL, BRMNESE
LSRR, EROHEN EEfT—KRIERWT:

£(): 4198736

dog: 4323632

cat: 4323636

bird: 4323640

fish: 4323644

i: 6684160

j: 6684156
k: 6684152

BL7E AT LA 2175 R Bomain( )R ERFISMEE LA RERERRMESR; YESHE
LT, REWANMt k. i, (OHBREEHSNER, EAFPREMEE—
f R 5y FFARIRA .

A—MEBEENEBOEN R, HLkE LS RENTHRESHERN. SIRESH
ISR 2 R TSR F By BT o XA T R TR R, A fkcatPig s fidog
AAFH, ARbirdlE A feat A0 FY, %%, FILMEXEHHE L, —Aint5aFH,

XA AR Bk T BRES RN, LRI AMBALRETH 2R MR BREENFRE,
$EHbHEAF 7 B2 B b CAE LA (8 CﬂGHﬁ—A%ﬂm#mﬂ&mEﬁ%i XA
B {454 (pointer).,

Ex%HwL%ﬂﬁm¥%%mmﬁﬁ”*’% B, FMRIEEDONE, RiFR
SRR EFHER LT 3Cml BRI AR T .

EX—A R, BAMEERANERRE ., TUELH—ARTAL, RESLLA
s B ERIRGT, TIRAEXMAIRIATZAEA—IREE, XM 2%, EE-A
el . —/MEMintIFS 4 an T TR

int* ip; // ip points to an int variable"

£ MABRAERUFRRWE AL RN, BL2FL EWRRASTAEL. AAT
RESEMIR Tl “BREH" FREE—AEMHRY. TTE, XM Fintdi A EIRER,
ATLAS B

int a, b, c:

Xt THegh, IRERE S AL
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int* ipa, ipb, ipc:

CHEH (FFHC++IRA4R) ARFREHEAPHENRS. £ EEMELF, REA
ipaR—/-#54t, MipbflipcR—fMint (FATLLAH “*FiRARESREERE"). Bk, &
FRE—TEX R ZHERERE - MEMNIEETAXIRE:

int* ipa;

int* ipb;

int* ipc;

C++mBB R — RN R 2 U T 02h 1L, FX EXFMEXTIERRL. flw, EE
H’J’Ei#&ﬁ?ﬂ#“ﬂﬁbﬁﬁ—*’*%iﬁ’ﬂﬁ EMRRENE - ELELWIE. mRARSHTE
PR KB

int a = 47;

int* ipa = &a;

BUE DL wik{t TaFnipa, ipaffltafyibit.

—HBE-NHRE TR, BRIOTGERNEEANEREF AESRER EHRANE. B
WL TR F AR, WLMEALLATE iR AR R B RIA#D X /M54, nfg:

*ipa = 100;

B Eafy{E A& 100M A 247,
XU R FREF A WLARFHbLE, FTOAME A A BRRERER. BB TRE:
A 2ERBE B A TREARER BRI ER?
BIEXTEE IR, BATTLIEE Ry AR A% .
DA TREERSNSRE “HMBXER”. XeRigHEESRNAR, HEET /DX E
BHATIIE
2) ATER 51‘1‘5%%3’]%%&@ ﬁﬁﬁ%ﬁﬁﬂi%mﬁﬁﬁﬁﬁkﬂ

3.4.5 EHSMBMR

BE, MERERSHN, ERENBEBRZSEN—TEN. IR BAAEE (pass-
by-value). 7E T HRIEFHRER BHIRIEHBRIER:

//: C03:PassByValue.cpp
#include <iostream>
using namespace std;

void f{int a) {
cout << M"a = " << a << endl;
a = 5;
cout << "a

}

]

' << a << endl;

int main{() {
int x = 47;
cout << "x = " << x << endl;
£(x);
cout << "x = " << x << endl;
Y /77~
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ERBLOF, aR—BREE (local variable), EREIERAREIOMBEE. BA
CR—TEESH, FLIAAREEET 2R EERMKELaE; Emain(O)F 2 Rx, K
447, FREAYIER RO, XAMEHE N Ead,

Yisfrx A EFe, RMNEFH:

X = 47
a = 47
a=>5

x = 47

LR, B, xiER47. WRACOR, ERSIARMIRNZE Basy B 2E, # Uxi
[Efak it s, XALLRITENE REARIE. Y4, HMNTLUKFaE BT EEX
. BRIOBRAERR, sitfaiNZHBREE T, RIOTTUEES, EafixZAHWYE L
RAEFHE-RR, REEXRESE N Blafht . ’

YERBEONIE, BREBRRINR £ (ousside object) (RAMIARIE). B, HER
HERFAIEMINIER, FACNoNREFEZSRANARMCE. B2, mRBNAIH
BRSSP RIBZE2DVE? XFHEHBRIZR RS T, AEREL L, #2541
TEANZ. FIUMRENAREB N EEWETREZE - NTEHAEE, KB LERERE
BIMBHRAH A, ERBEEBBOMNTIXMR, Wik

//: C03:PassAddress.cpp
#include <iostream>
using namespace std;

void f(int* p) |

cout << "p = " << p << endl;
cout << "*p = " << *p << endl;
*p=5,.
cout << "p = " << p << endl;

}

int main{) {
int x = 47;
cout << "x = " << x << endl;
cout << "g&x = " << §x-<< endl;
flax); '
cout << "x = " << x << endl;

Yy I

BUERBEORIGEEA S, HEEREN F RS FX /484, XRERIM XN Rx
BlEd . XEFRIHIH R

X = 47
&x = 0065FEQQ
p = 0065FEQQ

*p = 47
p = 0065FE0QC
X =5

ER, pHEBRAERLL, HHPHRHRIEATEx. MRXERBSAER, =
B RS AR MRV RAB FF A4 S RIRIE LS, HAVBEBRExNEAECLHEAST.
Hit, @4 RBEREH U RRESII R, FERITEBREEARER
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Mg, ARXREREARN, TREMERE RO,
3.46 C++S|BET

FECHNC++h g4 MTE A LR —HER), (BEC+HINT B —Fhey MBS b RR S
IXEt R3] Mii# (pass-by-reference), "ML T —SHMMRRIES S, HARCHAIZMH.

AR—FHRBMNEREBEELEERSIH, TULSHSIRRASHAENERRF. —&RIEE, B
FEABEEHEMEN —LEERY, XEWEN. EEEERINEXNSIAEELH TR,
EEEABEMAEATANIEEHERE—H: ROTTLAASI RS E0bit. SIRME
HIOAR ZAET, 5| R RS8R LA i i R BOR R B EE N (R
UF, (ERSIHER LR EEAR EARR). anR6EH 5| k&S FPassAddress.cpp,
HATRER B fEmain( ) b R EOA AR A

//: CO03:PassReference.cpp

#include <iostream>
using namespace std;

void f(int& r) |

cout << "r = " << r << endl;
cout << "&r = " << &r << endl;
£i= 5;
cout << "r = " << r << endl;

}

int main() {
int x = 47;
cout << "x = " << x << endl;
cout << "gx = " << gx << endl;

f(x); // Looks like pass-by-value,

// is actually pass by reference
cout << "x = " << x << endl;

Y /e~

ERBLONSHIIRS, FHintRERIEH, TR Aint&EE@sIA. EQOF, MR
U5 ‘v (mRrE—EE, SFE-iHE) ARSI ANERE. WRMRIE,
Lhr ERATSI AN RBE. FXE, BErhFRBILERE—FEER ‘& SHF.

& Fmain( ), BRINEFZGIAERARARELOPRIEZEERM, KiBEEATERIX).
REXFRKBR —BOLESRE, ERKHKESIRAMGERRGRMIE, TAREN—/#
M. HEHERE:

x = 47

&x = 0065FEQ0
r = 47

&r = 0065FEQ00
r 5

b 5

FRABMIFTEARE], LASIRAEE AT — R EEEIMNINR, BhkEE— s
RUABHE (% FTREEE R 5| A ER IR XN HEAKRUE, XEFBHEHEFIR
5%). Bk, @A EEHINE, ROTLAAASI ARG LR —FMAR % (FRK

non
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O iENE), TREHTRFRNES: T RBSRBEINE .
3.4.7 FRig4tENSI BIENISEAT

A K, RITB2ER TELNEIEIE char, int. floatfidouble, FF| TEIHFF
signed. unsigned. shortfllong, EAILAMEANKELBUESER . HAERNBEM TIE
HmsIA (BNSERKBARMEHTRIMIN), FRURTRFESEHEE:

//: C03:AllDefinitions.cpp

// All possible combinations of basic data types,
// specifiers, pointers.and refergnces

#include <iostream>

using namespace std;-

void f1(char ¢, int i, f;oat f, double d); .
void f2(short int si, long int li, long double 1d);
void, f3(unsigned ‘char uc, -unsigned int ui,"
unsigned short int usi, unsigped long int. uli);
void f4 (char* cp, ;nt* ip, float* fp, double* dp),
void f5(short int* sip, long int* lip,
. long double* 1ldp):
void f6(unsigned char* ucp, unsigned int* uip,
unsigned short int* usip,
unsigned long int* ulip); : o
void f7(char& cr, int& ir, floats fr, double& df);‘
void f8(short ints sir;, long ints lir} :
long double& ldr); : ;
void £9(unsigned charé& ucr, un51gned 1nt& uir,
unsigned short inté& usir,
unsigned long inté& ulir);

int main() {(} ///:~

A {3 X Stk R B, FREPFISI AR LR, BAMESERER—& TREIXLENE.

BRI RTINS AR void. MRFHIRERvoid*, EEREEMAER
Rk &8 FT AR S 1R AR /14t (hiZnR 7= Blint*, MR BEXTintB4E B A3 AL 82 51 AR
w|E). Bl '

//: C03:VoidPointer.cpp
int main () {
void* vp;
char c;
int 1i;
float f;
double d:
// The address of ANY type can be
// assigned to a void pointer:

vp = &C;

vp = &i;

vp = &f;

vp = &d;
Y /1)~

— BRATAEIIA—Avoid*, BAEAXTRUNMEE. KUSRM/AETAN, LAHH
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AIERARD SR

//: CO03:CastFromVoidPointer. cpp
int main() {
int 1 = 99;
void* vp = &i; - -
s Can't dereference a.void p01nter
/! *vp = 3; // Compile-time error
// Must cast back to int before dereferencing:
*({int*)vp) = 3;
Y /)~

B Hu(int*)vp & VR4 7% 25 R void® M fint*4b 8, R FTLA BT RBES . IR ETTHE
R, XMERARE, URAL, BEEMDHE, voidtEEERRREIIAT R
. BREN, EAFEERRIEE-FERERD—FEL, £ LEOHTE, ETiEvp
B ohint*, B-MBUERRE MR, HR, FEHRREETERN— chartR
double*, XX DL RAIMNERTAGK/A, THRATEERFSHT. —RKkH, R
Bt Fvoidisht, RAE—bLWERERTLA, AABUEEABEREXE,

TR Fvoid I, HREMAES 112580,

3.5 {ERE

RSN SFRN—NEROAREE, CEREAR, AREHR (AREKR, &
HTHAR). SROEREARNENELATA, BIE TR ATS4BLA T S5
B —ANHES. WA, FRISATERAENBL —MESHE. HHNT:

//: CO03:Scope.cpp
// How variables are sccoped
int main() {

int scpl;

// scpl visible here

Co '

. // scpl still visible here

/..

int scp2;

// scp2 visible here

I/,

{
// scpl & scp2 still visible here
//..
int scp3;
// scpl, scp2 & scp3 visible here
/...

} // <-- scp3 destroyed here
// scp3 not available here
// scpl & scp2 still visible here
/...
} // <-- scp2 destroyed here
// scp3 & scp2 not available here
// scpl still visible here
/7.
Y /) <=- scpl destroyed here
/17~
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LERFFRAG AN ERERZ T, AMEEREAF AR (A2 ® 4R
BR). RAEERNERBA, FRERTE. FRRTLURE, NE—XKESEEARb
KIESH . BREB®RE TLAERNAECAERSAD RS BERRGH—/2E. LEBFF
Hi, RkscplEFTARITEABNER M, Miscp3 RAE7EH EmMERRNATH.

LM EX TR

EAEAZEN TR, U RN, CRC+HAEBENX I, XHMESHER
TREMMLAEYL, HRC (MRSEMLNEGTRIES) BHEERSRLIF MR E LT
AR, UEESESEAE— M, RAFIA XSRS ERLH.

BCRME, FHA—MEAR, WABRMWRE A ERNE LS. EHETF R 75U
HHER, EXBRAL—-FEEHIRSEF, AAESHLAMTBEXE. KEHA
EERBZAHFmERIEEEAOFTEER, B SIS E S i Lk E
AF R, XRBASEN, haslRBR. xidie LikE kB EEREA L,
Tk L RRA DS RIRAEL, B M 1 B A 18 L T3

C++(ARO ARG ABRANER R Y E TR, FUTUEEFEREZHEL. K
O, FTLAZE R XS BB 3 AT A0 AR T LARH AR SE R R AU SR . A3 R 2 S I i 78
RERWEES, B TE—AERBA Tk B Bk & A RS . B h W LA A i
WETXHRAFEXHER, FURDEESER. FHEFDBE— T ERRIERE
B, @i S AE R RBATTLAEE it —/ R R AL

BATE AT LAZE Cor PEFR Fnwhile TEFR RO IZ B R B A & AR ik, 7EIRE W0 ik A
switchf £ EBIBMAE L ER. FTEE—A BREN 21’15 F:

//: C03:0nTheFly.cpp
// On-the-fly variable definitions
#include <iostream>
using namespace std;
int main() {
£fue
{ // Begin a new scope
int g = 0; // C requires definitions here
Ve
// Define at point of use:"
for(int i = 0; i < 100; i++) {
g++; // q comes from a larger scope
// Definition at the end of the scope:
int p = 12;
}
int p = 1; // A different p
} // End scope containing g & outer p
cout << "Type characters:" << endl;
while (char ¢ = cin.get() != 'q') {
cout << ¢ << " wasn't it" << endl;
if(char x = c == 'a' || ¢ == 'b')
cout << "You typed a or b" << endl;
else
cout << "You typed " << x << endl;
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cout -<< "Type A, B, or C" <<.endl; = |

switch(int, i = cin.get{)) { L : - el e
case"A" cout << "Snap" << endl; break s
case 'B': cout << "Crackle™ << endl; break; .
case 'C': .cout << "Pop" <<:endl;.bhreak; . - oo
default: cout << "Not A, B or C" << endl;

}

Y 1/~

 EBRABHERSE, pREFRBERZMELN, FUEBRE-ITBEELNERT
(R ERBREEME E L — R ). EEERRPIpLE—HOFRL.
fEforERME HIRER PN ELER —MEFREWR L & LERNFTF (REEEC+HH

}iX#fi'ﬁt) i 1E AR for PRSI Z IR ITE R, “FLART LU B P —kfor AR I E 7

o XBECHH—IEF ﬁﬁ%ﬂ 1 JﬁE’JJﬁ% lmﬂﬁﬁrﬁ‘ﬁ%ﬂ’l—ﬁ*ﬁ}ﬁﬁ—}, ?iaﬂ‘ﬂ‘z ¥

-Wﬁﬁ%&%

R%{F’J?ﬁ“ﬂﬁﬁhﬂeﬁ’j lfl%z':ﬁﬁ[lswntchl%.’:ﬁ FP&_ILJ,%)LIE L:%T“‘élﬂ?bl%i%’“‘
BV £ IR, JZWE)LT!IDZ-EforB’Jﬁ:tiWJ W {FIJ!IIJ, ?)%ﬂ]T“E?ﬁEﬁdﬁ)\#E% Wt
B, AALAEH: " :

while ((char ¢ = cin. get()) =gty de Ll o

Fﬁﬂl]ﬁ’Jﬁ?M‘F:% EB’J #E"‘éfﬁfﬁﬁfﬁm$ Lﬁlﬁ%&{ifﬁ A, %Bﬂﬂ‘{%ﬁ?
AEOIE. HEEEN 1= K = B’Jﬁcﬁ'ﬁ%&% ﬁ?uchal‘ cﬁﬂﬁﬁmﬁmﬂabool%&
Jycharf), SITENHHH, ?kﬂ]l-EiEg%fﬁ‘J:A%ﬂ—/‘%ﬂﬁ-?—ﬁ '

B, AL A whileig 47 ifl%‘.‘-’ﬂ%ﬂsmtchlﬁ’vhixiﬁﬁ’f‘&b%jbTm%r’:‘s B2
H— ﬁmﬂﬁiiﬁxmﬂﬁﬁTHEmEforﬁﬁq“ (EﬂﬂiTﬂbﬁJﬁﬁ‘f‘ﬁ'%ﬁ)

6 IEGFMHZTE S

SRR, RNAFEERREFPNREEE, HEERAKTRSBRFHESH,
DRAREGRIES ELEX BT R, '

36.1 2RTE

SRERZENRAGEAMIMNEE LR, BFNHARS (EEXbXHHRINRE) #
ALMER. £RERAZEASNEMN, SETHN (L, £RERWAMYE—ET
BFER). ﬁn%&**i#*ﬁﬁiextern%ﬁ—r%ﬁ%%*A)’C{‘FFP@Z-EB’JQE’B’ZE i1
LEA ST LAE XA Bg . Biln:

//: C03:Global.cpp

//{L} Global2 :

// Demonstration of global var1ables~

#include <iostream>
using namespace std;

int globe;

void func{();

int main() {
globe = 12;
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cout << globe << endl;
func(); // Modifies globe
cout. << glohe << endl;

} /// ~$'“

Tﬁﬂﬁ%f?#ﬁglobef’ﬁﬁ—/‘ﬁl‘ﬁﬁﬁiﬁﬂéw IEJ

//: CO3: Global2 cpp {0} , )
// AcceSsmng extérnal global varlables
extern int globe; : :

// (The linker,, ;resolyes the reference)

void func () {

globe = 47;
Y /1)~ . . )
5 B globe ) 77 fif 22 ] & B2 /F-Global.cpph i) L 1 ), 7EGlobal2. cppEl’J‘rtﬁPsﬂFTu

WA —A2&. HTGlobal2.cppFiGlobal.cppityRiL2 5 B4 IFHY, WAUE I

extern int globe;

HFRIERTRFEME.
BTN, SFE EHfunc( )E’Jlﬁﬂiﬂ’ﬁﬁﬁxﬂl’]globeméﬁ%ﬁﬁ]
7EGlobal.cpprir, THEE B T HX MEFRMEBARE (XA A THRIH):

//{L} Global2

XRBEANREFNRF, #AGlobal2& ¥/ Bir X L MBE#HHER XBRERAT R
ZREAHERXGNT BRAESFNASE PR —HM). f£Global2.cppt, F—FTH B —
MR EERRIC(0), %E “AEMXA A BT AT 3, REEREA TR EERE
NS AR, o )‘Cﬁ‘-ﬁh j:#b%Z%#JB’JExtractCode cppEF? (ZEwww. BruceEckel. comJ;
AILAT#) lﬁhﬁﬁ”’“hlﬂ#éﬁkﬁ%B’Jmakeﬁle{iféﬁ—/‘)‘c{tﬁﬁﬂiﬁﬁﬂt%w (%E?#ﬁ *
HﬁATﬁQmakef’le) s

RN

et

362 FHER

R RHEAE-EREA, ENRRRT TR, ﬁﬁﬁﬂiﬁ%ﬁ?&ﬂ:ﬁﬁaﬂi
¥ (automatic variable), B ENTEHEAMETRBRIT B B4R, - BIEARM B3ME. X8
Fauton] D B UL BIX AR, (ERFEERRIA bauto, FLARA 4 EFE Hauto.

3621 FABEF | |

HEATRE -FHRMER. S TregisterHIFRIFH “RABRBIRXANER".
IiRiGREER R TR, (B8, EWmaAFHHERmIiE, X8¥REALEFAERTRESR
ERBIN. XHAHRRITETEREESEES, EEUARRITREHREE. XR2
4RI R — /MR

{# FiregisterZ &2 A RHIK) . A A GEF B H it Hregister F B 1AL reglster@iﬁnﬁu
E— I (RATRe 2B RS Al register i ) . *ﬁTLAZE*AEIﬁ“P (EIJXEE%
fgt) {3 Aregister®E &1EAH NS H .

—i, AR LHENRESORLE, BEACTRIERIMEEEST. Hit, BiFdhi
g Fregister.
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3.6.3 BSTER

% Fstatic — B AARRRE S . BE, RHR R SRR R R B M PR SR I .
LERIFEAN B, SEFOUREEROFHEN, RESBEFDGEL. WREBER
s R R PR/ A A BV ARTRLE, AT LA Lok B R ip 2 ik Shstatic (#7H0),
HAE—ANWBIE. DR REREE KRR, BRI AEROERKERE.
FFR, BT “RAE” R 2 A — e B

BATTREAE A AT E AL RS R, staticls R A SR 7 R BTEE 2V ER A A M,
FILAEAR T REHER 5 ks . X & (SR DB IL..

TR —A i FistaticZs & /o 51 7

//4 c03:static.cpp ' :

// Using a static variable in a function
#include <iostream>

using namespace std;

void func() {
static int i = 0; AR
cout << "i = " << ++4i << endl,_

}

int main() {
for(int x = 0; x < 10; x++)
fune() ;
Y 1/~

B— &Emﬁﬁ*ﬁm@&mmuﬁ EETEI R RIRE. W%TEH%Q+WMch
ENHHEE AR

staticffy % — EﬁﬁmmﬁMSXﬁ%.W“E%*ﬁﬁﬁ%??ﬁﬁ“éﬁﬂ%HM$
R AFFE RBSMDE RN, EHERR “TEXHMINIATAERXALF". RA
RERR DT MR, BATREERAE XA MK (file scope). Filtn, FiFFniks FEmm/
&5 RER R IR

//: CO3:FileStatic.cpp ~

// File scope ‘demonstration. Compiling and °
// linking this file with FileStatic2.cpp
// will cause a linker error

// File scope means only available in this . file:
static int fs,

int malﬁ{) {
fs = 1;
Y Sl _
E%ETEWi#*QENﬁE%%HNN ﬁ%&&ﬁmﬁﬂﬂﬁ,ﬁﬁﬁ
FileStatic.cpp ' 45 75 FH jbstatlc '

//: C03:FileStatic2.cpp {0} .
// Trying to reference fs
extern int fs;
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void func() {

fs = 100;
Yy /1~
static i AT L AT REAE — AN 2K pE . MESBHRIGE TH T anf S KRR, FXiE
e RRE.

364 SMELR

Bl SR E R Textern iy, A FRESHFEE - TRMEL, AE
RESELYMBENXGFEAERIE. INTEREURETREED — AR SEE LR
HRIEEEX . TEE—AHF:

//: C03:Forward.cpp

// Forward function & data declaratlons

#include <iostream>
using namespace std;

// This is not actually external, but the
“// compiler must be told it exists somewhere:
.extern int i; ) )
extern void func(): ‘ ‘ — . 151

int main{() {
i = 0;
func () ;
}
int i; 7/ The data:definition
void func() {
ERTTI
cout << ij;

Y 1]~

LZR1%FIBF] ‘extern int i’ B‘J’ BAEi HEV??@%FJ’EE@E?%&E é’lﬁﬁ%%%?ﬂ
A RIRE U, HBAEFBBIEH, FrL s B SR E L2483 T R E BRI,
ROLBERiIE Lhstatic, XRELFHRES, iR2BENH: (Hilextern), {HE, 'JE.&"E‘
XfeRE (Eidstatic), FLARFERSTEHIR. S

3.64.1 #4 :

A THEBCHC+HBITIIITH, LA & (linkage) HFRT R E—HTERFH, I8
NAREZFREES SR IFTOREENFHEER . SEAEEERLNTRNERFEMEH .
EEFNEFM: AREE (internal linkage) Fnsh8rk 4 (external linkage ),

WEESEERE R EHRIENXFAIRFMEER . ANEERE, BRI RTLUE R4
FRRIRFFRERT &, ﬁ&ﬁTAkﬂlf*ﬁ—&ﬁdﬁmﬂJﬂ—/\ﬁiﬂﬁﬁuﬁiﬁﬂﬁﬁ-fﬁﬁ
Al. FECFIC++h, NEREHLE BB TstaticliEH.

SMRERBRE AT A HRIFLR IR RN EEERE. —Eﬁ“ﬁﬁfﬁﬁfﬁl
EEBLABREAMN XSRS 2RTEMEKLEIMERE. ETHXET
externF B, ATLAMMEABCHERX B RES. BB ZPELHFRTEER (ZEC++HERT
const) FEREE LBIAAIMNEESE . FTLAE AR @ Tstatickp b 32 61 &0 LA NEERE, ©e
LATERE (W A B Fextern B S EARIRFF A A MBiZ . ECH, i HexternE L TR
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B, (BREC++HIFeonstF it L. |
FHREE, B3 (RE) TREARERFETHRAS. EBEZTMEAHTE, LA
z&@%&ﬁﬁﬁo\v’__

365 ¥&

FEHRA (FRMEERT) BCH, mRBBE—EE, LAEATLESS:
#define PI3.14159; :

T W 7E il i FH P, ﬂAWﬁ%ﬂﬁmE3MU%ﬁ§ImﬁCH¢ﬁﬁuﬁmﬁ¢
FHk). o

LERARCEE R L RN, RINESEBNHEEZIIESHXLEEE. HL2FPLER
BTRERE, WARSHPIRMA (FATEERMPHER— /M4 f—A B ). PIREERMA
PREXHIRRE R, PR LRNE UM S SR O R, BtEEHRIRE
Ve ik,

C++BIATRAEEMNEMA, MAXERBTE—&, DRCHERELSE. BIHT
constHiFBIFBR XN AT RTER. NERNEDRFH A& RIS R TER T LLE LK
const, MBEEUTHMEAEE, REREBKRE, RFRBEAFABR. ‘

VA TEH RS RRA

const int x = 10;

153 FEARMECHIC++h, WLAESHIIRPERGMAEE, HEFIRPHSELHSEIH
(k2 U, FTLAZFconstityil ). constitiR IEHIER—HAEMR, FLALAEER S+
“Baik” —A-const, WRATRAWIMEFHILAIY.

constHC++RHl, FHinfrgECr, REENMBA—FE. £CH, RiFH M fEconstinF2E
B—#, AREHE - TREWURE, SRR ‘FEXER”. HECHE Lconsthf, HiFH
AERBRTFMER, AR R FY S04 o (RAE kX )E L A [F Affconst, &
BRI AR ERREIRER . ZECHEHconst NIEC £+ {§ Fleonst R & A —FEH (8
MEZ, EC++HERMBEL). o : e :

3.6.5.1 FEM4
- BEC++H, —Aconstb A FMIE (FECHFRZIH). NHRBHERETLARRAT
BRI ABER] FOSHESL BABC(RENE, THEBMIAAEAEREN) RTH-

m%&ﬁﬁ%%&? %ﬁ% m%ﬁ&ﬁ%#ﬁﬂoﬁﬁﬂ\wmumﬁmu%%+
ﬂﬁﬁﬂ& :

mﬁiﬁ*‘l’%owmﬁ%/\ﬂﬂ&(iﬁﬁw E&)@SE’J&{E ﬁE@ﬁ&%O 7, RESR
FRICH M F AR, 017TR— /&N RSIS (YT EBHI0MNKIELS)..

HREMFOH AR BEHS (EHA16). EHHI6RIHER %ﬁﬁ&%09w%
Ba~ A ~F, OxlfeR—A k-t ddls (48 TEEAH100%1{ES10).

CBRBFILASE/MOETEERE (Hekr, BEE “100F). /MUS el vl LT .
MBH-NMERERB—NHEE, RESSPEXNEREFBCERDT A (X4

- BRI XAXUHBR (implicit:type conversion) BI—FIER). 1B, A/ AKet TIREE
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REYAMEEERANETAER—/MFER;, —SEENAESLATEEXFER.
AR A REGIE: led, 1.0001, 47.0, 0.0F1 - 1.159e — 77, FHfi 17T LA NG &
SRANIE A SR f5FIR nfloat®!, L1538 fnlong double®, 75 Zdouble%!,
FRHERZASAS|ISIHREMNER, W ‘A, 0, . EFEFH ‘0’ (ASCII 96) #n
BEOZ AFAEEREN. A “RHEK” BrR—EEHRNES: W @), W GRMD,
W (RAHR), W (BF), " (R319), \" (#319), %. WALAAEHERRER
R (7)) ZAHRHEBRRFFER (I =),

3.6.6 volatile¥TT &

R iAlconst & IR 4RIER “XRASHER” (XMATFRHIFSPATIIIMM) ; MRE
iAlvolatilelll| & ifF4mi% 2% “ANEEMM&S%AE", BILRIFSEBEROBEEIEEMMEMA. 4
IR G Z M EMER, flani—PuEEEahRFFE, BERXIXET. T
fA[i 5 EvolatileZS B fO{H, #BEEIET], BNMEELZIT ZATRIAR .

“ERBIEHEZIN BEANFEEZRN—TFHRETREZSEKERF . WRIEENE
BB — N EESHEBRBUAFHRRAT, X MRIRATE ZEvolatile), FTLAGRIEFASZINA
'EREBXPRIRTH L kiR AT

ER Y5 FEFHTRIMN, volatileF fEREIEA, ﬁ%%ﬁﬁéﬁﬁtﬁﬁ%ﬁ (HRiFEH
FEEFIRTURRIEARS), "TLABS IEHBLE KAVEEIR . - -

Ja A — It —2 [ £ constfivolatile S i ¥

3.7 EHEFMRAMER

A BCTC++R T A SR . :

Efﬁﬁ’]x.ﬁ?’f#ﬁ”‘b\"e{f]m&{’ﬁﬁqﬁf‘i—"{ﬁ BRTRE. B¥. ARSERZH,
EEAFERER S EERRIER. BERIEBBFRD 814 R (side effect). — i FA 5 Sk
R R REARRAD T EXFMEER, ([ERMIZICEENEERREFRERNZ
R AR E—F AR FTLAE AR .

371 BE

BEREREREA =" LI, ITEHRE “BALNE EERZAEM (rvalue) ] FHE
EHENALD BEHRZALE (value)] ». AEAURERNER. BRRGEEEHE
BX, BREELAR—AAHRGLANER (WRER, MZA—FHEEENpEZR).
Bign, LG —NERBEFKRA =4;), HES *E%’.‘%‘ﬁﬁfiﬁ{ﬁ BAAEAEREME (&
BEF4 =A;). ;

3.7.2 WFEHM

EFNPFBHAMERSENRRIESTPERAN—H: 0 (+). B (-). B (/). *
(*) FnEUE (%; b\&ﬁz*ﬁ%ﬁ?ﬂ%ﬁ) %ﬁt#ﬁlﬁ%ﬂ”ﬁﬁlﬁﬁmﬁﬁﬁﬁﬁ (REA). T RB
A RESE A BUBLE T .

C%WH&EH #ﬁftﬁﬁﬁ%ﬂﬁﬂﬁﬁhﬁfﬁﬂﬂﬁﬁ ER BB EEERE—A
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HSRFTM, HESETHOAMIAALES (REAEL). fin, ELATECERE
BxtEAER, FILAE Bx += 45, ’
156 THEAFERTRFESERANER:

//: CO03:Mathops.cpp
// Mathematical operators
#include <iostream>
using namespaceé std;

// A macro to display a string and a value.
#define PRINT(STR, VAR) \
cout << STR " = " << VAR << endl

int main() {
int i, 3, k: . o :
float u, v, w; // Applies to doubles, too
cout << "enter an integer: "; '

cin >> j;

cout << "enter another integer: ";
cin >> k; .

PRINT ("3",3); PRINT("k",k);

i =3 + k; PRINT("j + k",1i);

i =3 - k; PRINT("j - k",i);

i = k / j; PRINT("k / 3",i);

i = k * j; PRINT("k * j",i);

i =k % §; PRINT("k % j",i):

// The following only works with 1ntegers

j %= k; PRINT("j %= k", 3);

cout << "Enter a floating-point number: ";

cin >> v;

cout << "Enter another floating-point number:";
cin >> w;

PRINT(“V" v); PRINT("w" w),

u ='v + w; PRINT("v + w", u);
u = v, -'w; PRINT("v = w", q);
u=v * w; PRINT("v * w", u);

v / w; PRINT("v / w", u):
// The following works for ints, chars,
// and doubles too:
PRINT ("u", u); PRINT("v", v);
u += v; PRINT("u += v", .u);
= v; PRINT("u -= v", u);
u *= v; PRINT ("u *= v", u);
= v; PRINT("u /= v", u):

157 ﬁ%ﬁfﬁﬁﬁﬁﬁﬁﬁﬁ%ﬂTuEﬁi*O
3721 MRAEEAB
R, ERAZPRINTORUNERA (FBLMASIR! ). FELAXSFEkG LT
MBEUERHNE—RERIMBRRE TRIAEETRREERER (BIRTRIEEEM).
REEZLAFHNESTNSHSBABSEENRAREBER. REERAEN®Y,
PR BB F b ER 2 FPRINTHF A, FUERAEZANRESSAISREEMFRELR,
EHFRAIMSRBEMENEE (ErFEEHERRS BRI, GETHREERMN).
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3.7.3 XRIEHH

%%L%ﬁ&ﬁﬂi&mﬂ]ﬁi FixF. MRRAMH, mﬂi"‘éiﬁm(Z{CHWﬁ%%
FboolR) {Htrue; IEEFEAE, M4 /R{Efalse. ?&%L%ﬁ?ﬁ (<), XF ),
IFETF (=), AFETF 2).%F (==), FETF (=). FECHC++, EI1TLLEAFEBIA
HHBAR . EC++rh, A PHE BB ERBALAA N EMRREERE XL (EFI12F8HE
BEMEEME TRXEAR).

374 Eﬁmﬁﬁ

ﬁiﬁl_ﬁﬁ “5” (&&)fFﬂ ak” (ll)ﬁ‘iﬁ bﬂ]B’J*ﬁﬂ’)ﬁiﬁ%%?‘itrueﬁfalse IE,EEZE
CiFﬂC++FP ﬂu%ﬁ’jmﬂkiﬁmﬂﬁtrue ﬂu%%%u Hyfalse. A0FAT Ell—/‘bool{él‘ —B=
EF ‘1’ FiRtrue, ‘0’ Fsrfalse,

Tﬁﬁl?ﬁﬂﬂ’%%k%ﬁ%ﬂﬁﬁk%ﬁ

//: CO03:Boolean.cpp .

/1 Relational and logical operators
“#include <iostream>

using namespace std; o i _ 158
int main() {

int 1i,3j;

cout << "Enter an integer: "

cin >> 1i;

cout << "Enter another integer: “;

cin >> j;

cout << "i > j is " << (1 > j) << endl;

cout << "1 < J is " << (i < j) << endl;

cout << "i >= j is " << (i >= j) << endl;

cout << "i <= j is " << (i <= j) << endl;

cout << "1 == j is " << (i1 == j) << endl;

cout << "i != 4§ is " << (i != 3j) << endl;

cout << "i && j is "™ << (i && j) << endl;

cout << "i || j is " << (i || j) << endl;

cout << " (i < 10) && (j < 10) is ™

<< ((1 < 10) && (j < 10}) ..<< endl; . . -

Y /e~ ' s N

#e EEABF, TR LU floatSidoublefBrint L. (L2, HERITARATHLE
RARPH, 00— U RN MR RO RS — b
* ORI SH NI e

3.75 {LEHAF

BB R — BRI (F AR AR — MR AR, FiLMLE

B AE AT E R char, intfilong). (BB SHP AR S RRBOBE R EER.
MBRFENRALEREL W ‘5" BEA (&) EERMLEMEL BUH0. mEH S

AEE—ARL W “3” BEF (1) EERMEEFE]L, REMBENMRALBRE0M, 452

A K0, MBFEAMAILL —RITIARER A1, MRS 384 Fxor (A) BZERMIH1.

BrEy k" BEE (~ BRAMEER) B—A—TEER, BRI (RemEg (159

www.TopSage.com



76 C++8842%58

FER _TTEEA). RS RNERTBAHRK, BIEAGHORERAAL, WAL
AIRERALAO.

P AL “= Qﬁ—@ﬁ%ﬂﬂiﬁ &— I=1 "-%‘B:%jér?ﬁiéﬁ (B A~R—7T
B, mummg > "R Eak |
376 BAEME ..o nL LR

BALEEA LR IR . EBLEEF <QIIRBERELNRER LR, B
BB hBEAEEORESIEE. ABUEERC>) IREEM AL BERAAB,
BB mEE A EENRERIEE. MRBCEEAEEOE LS AL LR
¥k, MERBRER. m%tﬂﬁﬁ#&%%ﬂ%m FABREBB/BLL, FLARE
HE. mBELELOBERREEFEMN, Eﬂ?ﬁ%&?ﬁT&ﬁﬁﬂﬁ(&m%&,ﬁ%
BRAER).

BRALUMS BE A (<<=Bo>=). Al HERRERBRENERRE,

TEE—/GIF, UHRASRCSEMSEFNER. ¥k, XBERmeRT—/MaR
HEs, FZ#EEHRATE—AFY, U RERASHER. %i#ﬁ%TﬁAE&

//: CO3:printBinary.h
// Display a byte in binary
void printBinary(const unsigned char val);

/77~
TR XA RS EH:

//: CO03:printBinary.cpp (O}
#include <iostream>
void printBinary(const unsigned char val) {
for(int i = 7; i >= 0; i--)
if(val & (1 << 1))
std::cout << "1";
else
std::cout << "0";
} /1)~

R printBinary OB — M F W H— AL — i BR ok . RixxX
(1 << 1]

EE—’WH%L:.B’J&EF‘&—AI.\ {ﬁlﬁﬂ 00000001 00000010 %% ﬂu%ﬁ. —fLzE & val
A 5 BERTRE, BEBvalisx—irHh1
Bfa, BT R T EA &R R A R RS T

//: CO03:Bitwise.cpp
//{L} PrlntBinary
// Demonstration of bit manlpulatlon
#include "printBinary.h" ' - - ST RN (727 (T
. #include <iostream>. :
X usihg'nameépace Std,

//.A macro to, save typlng

#define PR(STR, EXPR) \ _
cout << STR; printBinary(EXPR); cout << endl;
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77

int main() {
unsigned int get
unsigned char a,

val;
b; :
number between 0 and 255: ";

cout << "Enter a

cin >> getval; a = getval;

PR("a in binary: ", a):

cout << "Enter a number between 0 and 255:-%;
cin >> getval; b = getval;

PR("b in binary: ", b);

PR("a | b =", a | b);

PR("a & b =", a & b); ’ :
PR("a “b =", a * b); '
PR("~a = ", ~a);

PR("~b = ", ~b);

// An interesting bit pattern:
unsigned char ¢ = O0x5A;

PR("c in binary: ", &);.
a |=c¢;
PR("a |=c; a =", a); B

© b &= ¢c; - I L . AV BT P
PR("b &= c; b =", b); T
b "= a;
PR("b *= a; b =", b);

Y /77~

B {kﬁﬁiﬁ&bﬂir—jﬁéiﬁ)\ "E#TH%U&E%B’J%H% RIE ze~"i:$ﬂl’] i
AR, BREAMRT.

frmain( ), I%%B;%unsugnedm ﬁml?b*ﬂ*iﬂé% Z{{Eﬂi-?—jﬁ:& THEMHFSAE
PR SH. T Regetvalii s, FREEM HintkE Rchar, EHiEM “cin >>” LLB—
Wﬁ‘t#ﬂ%—/‘&%%l&m—/‘ TF. B iEgetvaliRELafnb, ZEBHEGA /A BT

H CGREXERE).

“<<” 1 “>>" WBULMBALTIRE, (B2 LA H N — BT, %B*‘*LLE%"%% (3x
SRR B H BTV, AREAIHLE T MBS (bir bucket) W, RFEXMTHFTHLATER
EER). BEGCHRE, WATLMRT#SE (rotation), HIZE—MBHNAEAT B, &
BREMNESE - RBEE. REXZHEUANLCESRUE T RMEE S (LR
SEXMLCEBHCHESHEEE), BECHCHH, FERIFIEM. RECHIRITEIA
K3 “HERE” E’J&tﬂﬁf“ﬁﬁTﬁﬁﬂ: (Eﬁuf&{l]mﬂ’wﬂ# ﬂbﬂ]ﬂ’]ﬁﬁ%ﬁiﬁd\m% 23]
%&MTuﬁiﬁamﬁ%ﬁé WWTE%%WEWﬁEﬁm%& :

//: CO03: Rotatlon cpp {O}
// Perform left and rlght rotations

unsigned char rol(un31gned char va11 { IR

int highbit; )

if (val & 0x80) // 0x80 is the high bit: énly: - . "
highbit = 1;

else
highbit = 0;

// Left shift (bottom bit becomegs 0):%-" -

val <<= 1; . .

o
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// Rotate the high bit onto the bottom:
val |= highbit;
return val;

}

unsigned char ror (unsigned char val) {
int lowbit:;
if(val & 1) // Check the low bit

lowbit = 1;
else )
lowbit = 0;

val >>= 1; // Right shift by one position
// Rotate the low bit onto the top:

val |= (lowbit << 7):
return val;
Y /17~

REERFBitwise.cppP EAX LR, EF, AEAXEREARIFSLAE
Bitwise.cpph FE|rolOfirorOME X (HHEESRFEH).

EHEBET, ERACRKORREEE, BACEEEMERCRETEY. A —
A BBMACHC+HEN AT £ — T R BRI R,

3.7.7 —wEHH

MESEARE—ERA -2 HNEER. ME—8, ZR/IEOT—/ truefi BT —
Afalseff . — TR (- )ﬂ]—‘Eﬂﬂ(+)%$ﬂ:7ﬁﬁ%ﬂ:7_ﬁﬂﬂ—#ml_%ﬁ *Eiﬁi%ﬂstm:b BhHN,
%1%2%“%%5}1]&?@%1#‘%% WlJ!tu 1%’@ ' :

X = -a; :
ﬁﬂﬂfﬁﬁ’gﬁxo ey : A

JRi% 23 W LABE AR

X = a * -b; ) - ' C :L ‘

B R TR, F)?Uﬁﬁk e

x=a* ( b); o
ERE. _

~7Eﬁf§~§ﬂ—"f’lﬁ ~7E71ﬂ92|3T1J:#7I‘{ELEﬁ$, /\zaﬂl—mﬁ*ﬁﬁf‘

Ziiﬁﬁuﬁ’?‘f”TiﬁiﬁuﬁﬁLﬁﬁ(H%ﬂ--) TR BB HE A (U B Bl
RIS EA . KPS B0 2 B s > — A B4, Rmi’j‘ﬂ:ﬂ”l—]m&ﬁ%‘%i “RfL”
AREE AR A L —F BI85 R Ui

BEH— ii%ﬁﬁCﬁCHtFE’Jﬁthh_ﬁﬁ(&) lﬂ?ﬁ?l}ﬁ CR->) R R W R
T, LARC++Hfynewindelete, ZEAZRIMASD, #HutfnmEsI AR 5K —EFH. k8
HHAEAREETAR, newildeletel FEF 4B AN 4E, - '

3.7.8 =xizHA

=nisHiFif-else SRR, FHACHE=ZAHRIER. INBR-ITEREFEDEFE—D
B, mARK—RRVif-elseiE AR, BH=E"FREXNAN: MRE-AREX (FEBRE—
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MES? ) KiHE true, NI ERERSEEORERE, ENERRRSEFHER.
MRE-AFEX Afalse, RPATE=AREX (EESHEH), ENERRESHFHER.
AT LAfE Aif-elsesx A K- s H AN RIERASE B AENE. THARDBREHA T XM
o
a=--b?b: (b=-99);

XE, KEPAELE. MEDARSENLRER, WEbHERS. MRAVESHE,
bERBEIEH-99. bURIEER, 1B RAEDER AR, 'ETA'?Eﬁ{E%J -99. Tl«).{ﬁfﬁﬁu
TAH# “a=" HRLIEDRF R EREIER:

--b 2 b : (b =-99);

EXBEAVRLAN, AABREAFENERLTRAN. BE 2" M " ZARE
—AFiER. EXFERT, INREXNTUR—AHER, ErRERDETHER—A.

3.7.9 ESEHH
EEHARAREELEN BRI AR RER, ik

int i, j, k;

L, EHRATRESHEIIFRS. R, leTﬁ‘Ef’ﬁj{J—"Eﬁﬂm?ﬁﬁﬁﬁﬁ i
XFERT, ERAFERF-IREANE. EESORNFIRS, KK{HREAHHER
SEREMNWREER. TEHGTFEE—SER, HEERE—MEVAIE:

//: C03:CommaOperator.cpp
#include <iostream>

using namespace std;

int main() f{

inta=0,b=1, ¢c=2,d=3, e =4; .
a = (b++, ct++, d++, et+);
cout << "a = " << a << endl;

// The parentheses are critical here Without
// them, the statement will evaluate to:
(a = b++), c++, d++, et+;
cout << "a = " << a << endl;
y /e~

B BTED—A MG, SSREFERA, EAANFIREEERREHS.
3.7.10 EREEAMHNEREE

bR, EREEARN—RERBABERES, Eﬂfi&ﬁ?ﬁﬁi—ﬁ‘iﬁsﬁﬁu
SR (RTLAZEDE 24 AR CFM ip Rk R THRURF ) » '
H—At 4 RAVE IR 4T Bow:

//: Cc03:Pitfall.cpp
// Operator mistakes

int main() {
int a=1, b =
while(a = b) {
Fll v

wWw.TopSage.com
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N 1t B o

LbAAFE, iEHa = bEEAR. EbHIERSa, MbHWELEBEHER “=" LM,
—BRELFEDYS, NAERFESER ==, MAERE. XRFSBFALTFILHER
(B, —SRFFSHHINHE, XEFHHH).

— AU RERE AR 57 1 &7, MARTENHENFLRZRERT.
LBREAFR 5™ M R ERA-AFHE R, HER ‘s AR ERARCBER
(&&FOI). BhE=F==—H, RELZA—ITFHEREN FH. _IIJ\{EFE FhESBYIC LA
R “PrEeB/h, BLUEEMNMNEERFPIAREERBREFR.

3.7.11 %iﬁmﬁﬁ

i (cast) JZAD?JJE.%%%J “(%%EJZ—A’&E’ MBHEREBHANIE, BLED
E-FMBEAUERA D —MER. i, WRBE-NTBEHEL-NFZATR, HFELHE
BEFEA-RHE (KEFTRREARD) *ﬂ%i%%ﬂ&ﬁﬁﬁ& AT ERXAE AR

166) EUASHL, MEERMEHEEERTRERBHEIH. ‘

ATRAHES, ERESIENBERRHEERY (BEMAENEBNT) BEkRER
I .. JZAE_ILJ\%*J\@Zi —*’l‘ﬁ’ﬁ‘ H—ANRIBNENESR A REAIEEE.
FER-AMET B ~

//: COB:SlmpleCési.cpp

int main{() {

int b = 200;

unsigned long a = (unsigned long int)b;

Y /1~

HRERRAMN, HEEHERTAANNENE, BAEREERT, BRHIRIERE
—MEBEEHRLEXE LEXWEEY, FUESATEZNANFZE, XATRSBTAH
B, XFMERLEARMIE LR R R TEGE, MAERRIREE 4.

C++H - RSP BRIEEL, t.JEMIZI’&L%FHB’JLEEe ﬁ"lﬁi’%%*’&ﬂuh%vﬁﬁTm
SRR EFES, RUTREAR:

//: CO3: FunctlonCallCast cpp
int main() {
float a = float(200)
// This is equivalent to:
float b = (float)200
Y /1~ ‘
‘_—"Jﬁﬁﬂﬂ:_l:fﬁmfﬁﬁ, ?ﬂll%h‘tTﬁg%ﬁ, RE5200f ('S"EF?_I: —RBRIFHESN

LHEMFREA RS ). BR—EATER, MAHRTER.
3.7.12 C++HBREi

BLZ/NOE R, BoARMER LR RENRESE SILRURE, HEEHR
REMER.” WA, EC+H+EBREPIIAT —ANRHF, HHELRFSHREERDY
HHNET. EAEENE, REFESSHEEE, MARTEMEBHRERMBRER. —
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B thitiTie, BFRALAACHEMSMHEE. F#Lk, ERHaRE, £F-1MBF

IR AR ERDESNE. —BRERLT, ROEHESR, EREMTREIEERFKN

) | .
—BEMTX—A, 7EE kR RR, 55— BRI IR TR h HRID R
Mo, (BRERPMECMBRIEL R BNRARERESTNRNAT, MEFHERX L
W, Bl 1R R IARAHE B TR RADR S5 X 5 FF 3k .

FRUECHIE — A BRIVHIIES, EHERTLHRIANCRISR (48, MET
WA, BASWHCRMBIEETAS, BRHEENHSERE DR IERE0%S).
BRAUAHELERIRESRA N, BARL ENOELTRIER:

* static_cast CUORT CRME R SERRNT W, BRETARERSE (FnADIRsR)

const_cast %t “const” FI/i “volatile” HEfTHH -

 reinterpret_cast , AT ERFRNED. ATREMEHE, RELHHEREFRNEE. FHuL
gl —fr R AR T A0k, ﬁﬂ‘lﬂ%%Tﬁ{&ﬁ%ﬁimaH’Ja XEIARSRPRE
54 :

dynamic_cast - ﬁ?#iié%ﬁ?%ﬁtﬂﬁ%ﬁﬁ&%ﬁﬁﬁ%)

ETENN SEFeRURRTE = RS, W/ —AiﬁﬁﬁﬁTﬁng%
Vg, EEISERER. Y

37.12.1 BARR (statnc’_cast)

static_cast 23 T B E LA, BEREIFS LIFRNABRIA RBRHIRERY &2
ﬁﬁﬁﬁk%éﬁ%ﬁil%@&,ﬂﬁg@naém%ﬁ&ﬁﬂﬁﬁ@m#ﬁﬂﬁﬁv%%
(HERER) i, SAvoid BT M. AR EHRMEBRNBEEL (BHHATR
BEILMGA, INEHESHEERFEISETIR):

//: CO3:static_cast.cpp

. void func(int) {} -

int main() {

int i = Ox7fff; // Max pos value = 32767
long 1;
float £;

// (1) Typical castless conversions:
i;

1
f
// Also works:
1 = static_cast<long>(i);
f = static_cast<float>(i);
2) Narrowing conversions:
1; // May lose digits
f; // May lose info
/ Says "I know," eliminates warnlngs
I = static_cast<int>(1);
i = static_cast<int>(f);
char ¢ = static_cast<char>(i);

/o

/
i
i
/
i
i

// (3) Forcing a-conversion from void* :
void* vp = &i; - : :
// 0ld way produces a dangerous conversion:
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float* fp = (float*)vp;

// The new way is equally dangerous:

fp = static_cast<float*>(vp);

// (4) Implicit type conversions, normally

.// performed by the compiler:

double d = 0.0;

int x = d; // Automatic type conversion

x = static_cast<int>(d); // More explicit

func(d); // Automatic type conversion

func(static_cast<int>(d)); // More explicit
Y AL~

BRFHEWES, fCHIMRMARMLFES, FRABRGESE, AFROEERGESR.
fint {7+ Zlongsifloat A XA RE, FEAFESRREAEA—intFrRSME. REXRTH
R, {HRERTLL(E Fistatic_castfe 28 HiX 42+ .

B BROIR B —FERH K. EXETHEERSIR, K — intfilongsk float
Ae—H “B B EAEREHRER/NMIKFE. REFHRAFH TS (narrowing conversion).
GRIF R IRERATIX ML, (HRSLHHAH-NEE . BIOTTLUEBRXFES, RERNED
TBE AR SEELE.

IEZNFESE (3) s> BEIRY, C++¢Tm$§ﬁ%7{‘fm‘|‘}imld*¢mﬁm (ARC). XRMRE
Mefy, ZEREFRMEMITEEST L. B, YEREFEAME, static_castih [HirMERIHE
BB EN

&ﬁ‘ﬁ’]%@)ﬁ‘ﬁﬁﬂ?%l%%%ﬁﬂl#& LR AR . XS THEHDIN, IFE
SR lFe e, HEMBMNEBFBEAETH AR FEERESR, "TLAFK{E Mstatic_cast3E
XA T H.

3.7.12.2 " #43% (const_cast)

#n8 M constiE i A EconstZ M volatile#s # 4 JEvolatile, w L)L {# Flconst_cast. X2
const_castfi — A IVFRIFEL;  anRdk i BIRY AL it vl AR (i A B R E AR B TR A B E—
ERIFHIR.

//: C03:const_cast.cpp

int main() {
const int i = 0;
int* j = (int*)&i; // Deprecated form
j = const_cast<int*>(&i); // Preferred
// Can't do simultaneous additional casting:
//! long* 1 = const_cast<long*>(&i); // Error
volatile int k = 0;
int* u = const_cast<int*>(&k);
) Ll

JIEHE T constxt REHEE, RFTLAA: Bi— 45 constiight, MR FREH R
#dEconstig st ). (BRI EHAECILXFHEMNBIE, {H2Zconst_castiE ). volatiletf &

3.7.12.3 EMA4F43# (reinterpret_cast)

ERBEA RS — RG], BATREH G, reinterpret_castif 3 R B LK
(ATEMRBHBN), HHRER—NELAFLEEAXR. XREEHMERE, CHKMmA
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AAE. 7c{E Areinterpret_cast{if{ $ _Zﬁfj, LBr | B2 EEreinterpret_cast[5 B R kY
RA (REETEREBRECFROER). '

//: CO03:reinterpret_cast.cpp

#include <iostream>

using namespace std;
const int sz = 100;

struct X { int a(sz]; };

void print (X* x) {
for(int i = 0; i < sz; i++)
cout << x->a[i] << ' *;
cout << endl << "------mo———————————— " << endl;

}

int main() {
X x;
print (&x);
int* xp = reinterpret_cast<int*>(&x);
for(int* i = xp; i < xp + sz; i++)
*i = 0;
// Can't use xp as an X* at thlS point
// unless you cast: it back: '
print (reinterpret cast<X*>(xp));
// In this example, you can also just use
// the original identifier:
print (&x);
Y /77~

FEXA BB b, struct X A& — A BRI, B8 %4 X XTEHEAR R Bl — A
B, ZEHRERHE - MERTRIVEBEEEYL (Jﬁx_fimlilﬁprmt( HEE Rk —
AR RE BRHRATLARBIX —5). b TSN, REXMHAL Iy —A BRI,
ZIEHAREEI XN EAES - NMERTEANO. EFIN _EREafES I RszinxpBRH.
GERMERNTLRE LR g BbxpE R, EERIME T ERNEHERZE.

reinterpret_castfi) M HEEZFHNEE, FBRIANKELLARFET, UETFER
AEATREMFER BN, BRAEFKIEEHRHRER. X8, ROETONRATHHEX*, B
Lk, FARIMEAFRMRIRE, FUSTLUERE. BRxpRAE Nt A A H, XH
PRI e [ SR PO X B8 357 AR :

{# Hireinterpret_cast@ % & —MABE. AHEMNREH X, EREYLHFEHEH, &
=EEA AN, '

3.7.13 sizeof— M TIEEHF

sizeof $ S S — 4B BT R B 4 b{ﬁETﬂﬁmE’J%E sneoféu TABRBEN A R B
B Bror B RINTE K/, IEAN7E A ZRTEAUR B AREE, sneof&ﬁ?ﬁcﬂ]ﬁﬁ@"éﬁﬁfﬂﬁﬁ%*ﬁﬁ
EHATLAS HBAR R RN (THERA).

//: CO03:siZeof.cpp
#include <1ostream>
using namespaceé std;
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172 int main{() { ‘
cout << "sizeof (double)
cout << ", sizeof (char)

Yy /)i~

HREN, fF{char (signed. unsignedz} & ;d #3) %if}’]sizeofﬁl%l A& chari$ 7R
FHZERRE LR ER—AFW. X TFHANNEE, SFRBEUTHRRIIKAD.

T Esizeof & —NMzEF, TEEH. mRLEMAT-ANRE, BHER EERFRIR
KEERES, BRURMN - EEERE, TLUAERE.

//: C03:sizeofOperator.cpp
int main () {

int x;

int i = sizeof x;

V4
sizeof AT LLAE HH A P U BB R BI K /D . ZEABFEXNTA

3.7.14 asmEF=F

XR—MEE X (escape) ML, RFEC+HEBFHFEILRANRY. ELHBRFREBFLE A
CASIFC++RI B, X EHRETLLG EHAC++RILERE, ARELHARLALATLENS
R, SEASRPOCERES. REILRIESHFTLAFERANTHRIELERKBTHRZS
M, ERFBOEPALLRIA XIES. ‘

3.7.15 BREHHF

ERATUZEFMEBBEEANEET. BAL. | "ZB@RFHOEEERSF A
G FACH A NI R ZAB % F # (rigraph), JZ{E@TLZEW)\%HH’JH{&AAmﬁ i
[173] ﬁ&lﬂ»ﬁﬂfm@xmm EC++¢ﬁﬁpﬁﬂnmae@Hemmw§m

3 S LR - & X

" << sizeof (double) ;
" << sizeof (char);

.....

" and R o - && (BiRE)
or : IR C NGRS
not : S L YOESED
not_eq . ‘ ) 1= GBERA%E)
bitand : & (B L)
and_eq &= (i 5-HHE) -

- bitor - S ()
or_eq I= (fi 8- {E)
Xor A (L RE)
Xor_eq A= (LR E-TE{E)
compl ~ (%)

ﬁﬂ%lﬁ%m%ﬁﬁﬁ&%@C++ E%fﬁﬁ%%@io
3.8 @]EEA?SL

EAMHRAUEREHRER, BHRER. CRC+ZHMINTRLIFEESNEHEAL
R & AR BIEER . EmBITBEIRBE, XL HREERENLstruct, 7EC++
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RRKMWER, B2, QBT RANKBOREAN—FHyR, REEETypedelk i
A EFEH BT

3.8.1 Fitypedeffy&31%

EAERRFENTE EERERLLELBRROEAEL: typedeffr “EUWE L, EH
“Bl&” KR FTREENRH, FHAXERCHENIEM. BHIEER:

typedef & £%4.2 5.2 #

LERARMMAE SR E RN, ANZEEMAtypedef REAT BN E. THEHE—FE
‘B FfYtypedef:

typedef unsigned long ulong;

B{ER Sulong, N|4i% 2% 58 % B £unsigned long. HATFRENAEATILCEEFE
BRATUMRAES LI, BERE-LFENGA, RIFRLAMERINEETLFHMAERL
H, Filltypedefi2 T XEIEM.

typedef2 % &R LRI RIS £E. WRTFA, MRS H

int* x, y;

XEhR EAEK—ANint*xf—/vint y (FR—/Mint*). HmEdH, *° HEhHL, fk
Eifl. (BR, RERM—/ typedef:

typedef int* IntPtr;
IntPtr x, y;

MixFay &R int* 37,
A FTRE S HE LB 4 ( HitypedefE L EA R EHER, FHILETE, mEMAKE
typedefisf, BIFHIFRIREFMELFEE. B2, 7ECH{EMstructhf, typedefRFFHEEM.

3.8.2 HstructilTRESHE—E

struct (£549) RE—AZRAAH MG —FHER. —BEIET—/ struct,  BAT
AR BB S BT R R R RO VF 2 5661 Bilan:

//: C03:SimpleStruct.cpp
struct Structurel ({

char c;

int 4:

float f£f;

double d;
}i

int main() {
struct Structurel sl, s2;
sl.c 'a'; // Select an element using a '.'
sl. 1;
sl. 3.14;
sl. 0.00093;
s2. ‘al';
s2. 17
s2. 3.14;

-0 QA e
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s2.d = 0.00093;
Y /17~

structH’J;nHBZvﬁU\ﬁv ¥, fEmain( )H, AIE T H A StructurelfJLfF: s1fis2,
NE— A& B e. i, R4, BFLAsIRIs2% R T 582 T Btk . Ereslss2
HEE—TIER, MIZEA—- 0, EHCH classHRMIFHEREMHARR MR, BHAh
class & HstructiE (LR, Fﬁustruct%iﬁi%mikﬂﬁo

PR R 48 i Structurel (R E 2 4L (EMBTGHITE, REECHRE, FARCH).
ECH, YL BEB, it RiiStructurel, H445iistruct Structurel. Xit2ECH {#H
typedeff 3175 (EHI -

//: C03:SimpleStruct2.cpp
// Using typedef with struct
typedef struct - { :
char c;
int 1i;
float f£;
double d;
} Structure2;

int main() {
Structure2 sl, s2;
sl.c = 'a';
sl.i = 1;
sl.f = 3.14;
sl.d = 0.00093;
s2.c = 'a';
s2.1 = 1;
s2.f = 3.14;
s2.d = 0.00083;
Y/l e~

Y sTfis2it (HRESTERABEMEGT, HARRKETA, XREEC+H+HRIEMEA
ERIXMR), @idiXFE Atypedef, FTLAEREStructure2—/~fRintxkfloat—FAIR AR R
(GXRIECH; WEC++H, WLUAEZHEtypedef), HATFLFER, structhRiRFELEET
FERAER, FAXENER R Etypedef. XM4R, A ETHEERELEHREMEH
struct, XB, FILAEEstructf &, tifistructg fitypedef—4f:

//: CO03:SelfReferential.cpp
// Allowing a struct to refer to itself

typedef struct SelfReferential {

int i;

SelfReferential* sr; // Head spinning yet?
} SelfReferential;

int main() {
SelfReferential srl, sr2;
srl.sr = &sr2;

sr2.sr &srl;

srl.i = 47;

sr2.i = 1024;
Y 11/~
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MEE—TEXANRF, BT srlfise2E g M BB/ #HE —HiE.

hr b, structf) & F A Mtypedefi) & w4 E, B2, —REAMERNETE, ATE
BEYEME#.

3.8.2.1 #54}tfestruct

FLEERIB A, il fstructii 4t SAcE . B, REM—RFEMEEE—, "L
Mg —/-structfydiil (IE7E LRI 7 SelfReferential.cpph HEIRVAREE ). a0 LA, 4
TiEFE—/Estruct RBPWITE, HAFEH . BE, mEE -/ Hstruct RAH
&, TLAMER—NTARISER > REFMHRPHTLE. TER—ITHT:

//: CO03:SimpleStruct3.cpp
// Using pointers to structs
typedef struct Structure3 {
char c;
int i;
float £;
double d;
} Structure3;

int main () {
Structure3 sl, s2;
Structure3* sp = &sl;
sp->c = 'a';

sp->1 = 1;
sp->f = 3.14;
sp->d = 0.00093;
sp = &s2; // Point to a different struct object
sp->c = 'a';
sp->i = 1;
sp—>f = 3.14;
sp->d = 0.00093;
Y /17~ '

fEmain( )7, structsétspBaldsEsl, B ->° EHEs1hAY R ARG LE01. B/Esp
fgims2, DARRER G RADGLIREA &, L TR RRE I B — MFLRTUD R EE
FEf], BHARRME, FEREERE.

BB L, KBRS structBE TRINAE, BEMEABOLE, RINSEAMME
FIEN (AR ENELE DR EE—K).

3.8.3 HenimiEEEFEEHE

BESERNERLFNRFHBERN—fAR, A EiRRBHEMTALEELY
&Y. enumEgT (GRKAC) @it hFE HIEMARIRTRBRIE. 1. 2205k A 52N
©fil. WrlLiFEHenumZE R (Bf1EREF T AEEIE). enumf B Fistruct ) 7= B R AL .

2 A5 B T SERMEAERT, BORSIERRRBRE Am:

//: CO03:Enum.cpp
// Keeping track of shapes

enum ShapeType {

circle,
square,
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rectangle
}i // Must end with a semlcolon like a struct

int main() {
ShapeType shape = circle;
// Activities here....
// Now do something based on what the:rshape is:
switch (shape) { " .
case circle: /* circle stuff */ break;
case square: /* square stuff */ break;
case rectangle: /* rectangle stuff */ break;
}
Y S~

shape & # 51| % f9 545 2 B ShapeTypey & &, " LUEEMEMIIZRIEMELE. BA
shapesifr b R &int, FFLAVEFLLAAEN—MintfAE (BFEA%). haTiintzs B
BEELEER.

HE TR IRE EEA A BRG] X TRIF A TR —FER RN LR, Cr+3iX
REFA—MEFNRIDE R, X ENRBEELBREEMNE.

MRAERGIFSMEMSX, "TLAHCH,

enum ShapeType {
circle = 10, square = 20, rectangle = 50
)i

MR F A FRAE, HEAWARESE, RiFSSEAMBOT—TEEE. B,

enum snap { crackle = 25, pop };

1% % S EE260 £ pop.

(PR SR R, BEOR T AREDA T iRt AT, ERCRMERR b, X RRRE (£CH)
LIAEC++rh AT ABEIRE, FFLAEC++HRAFE {E flenum,

3.83.1 #ELAUELS e

CHIMCEHM M2, RS Mie FRARE, BEMATRELRTBE, FECr,
EMBER BT, RKBMESRERM, 3 TRCEERAMEL. % 0IE—A 6 &K,
PR X—HARCR O T — BRI, B RRAREF.

BEAN, FECH+HA OB AR TR E LAECH T AP . J0RAT —colorti i X T K ila,
BATRAHIERFIXA . ECH, TLABars, BAECHATIXES . KRR HHEHH
REERATRRIE S, b —AECH+h RAKN, B—ARTAEMN. Bk, HEH
{EBa 3\ Hb M color 38 il 4t hint, ARJF#BINIZE, FilintREIHE#Elcolork!, 7EC++rh, X
RAAYFH, Ehcolorf—AMikiiRA, FHARSHMTF—Aint, X—ARARXH, BAHR
11148 2 RE B ZE G K i bluelty R E & R A 27 an AR colorifh fT M ELZYE, MIB R %R
—A % (FBHEEZEE) AL—enum, KA—NHREELXL. EAHESREenum
KRBTSR, RESBAREXE—/MERED.

TEC++h, BEA (ZETHEHR) AR LR .

3.8.4 HunionP$&EHE
B —ABFAERAR AT ROCEAEOREAR ., S TFXER, FRFERE: A
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LAGIEE — A struct, K@ EFEAMBWMETREMARRKE, & v LA Hunion (B4 ).
unioni BT A B ot — A B 2B R, B R B union H ) B K T4 7S R B,
FE4E funionffy K/, (i Funion®] LA NAE .

i fEunion HE —ME, XMESLHEunion F BKE —4 07, ERERERLFE
mﬁﬁoE%QﬁM@Em%—¢%E%Eﬁ~¢mmm§E%“ﬁ@ﬁfoﬁﬁWmMEE
bt ER R —MER (£ Histructh, Hbib&AERT).

TEA—AEHuionfyfil 7. REXHARMTE, FEMunionfyk/ hHita%m.
FEEFunion P FHENMHBR BN LOIZERFELY (BRIERREZRAARNELT).

//: CO03:Union.cpp

// The size and simple use of a union
#include <iostream>

using namespace std;

union Packed { // Declaration similar to a class
char i;
short j;
int k;
long 1;
float f£;
double d;
// The union will be the size of a
// double, since that's the largest element
}; // Semicolon ends a union, like a struct

int main{) {
cout << "sizeof (Packed) = "
<< sizeof (Packed) << endl;
Packed x;
x.1 = T"¢c";
cout << x.i << endl;
x.d = 3.14159;
cout << x.d << endl;

Y /17~

2R VR 25 IR IR AL RO IR A 1 B B B ATSE 24 RO TR

—HHTRE RESHEAROAREMS 4. £ LENOFFP, TUE—MFAE:
x.f = 2.222;

SREEHEEEA—inthit.

cout << x.i;

ERETHNEGEER.
3.8.5 #AE

BAZ—MEAREY, BAENAFE- L —WIRAT TIRERE4E—-E 18
E—A. WRBH

int af10];

BEAI0 N Int B R AR T —ME—AREHEER, ERE - ERIGHE LIRS, MR,
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B RS ELTaT.

—

83

B — AT HE, FLERE R T ERN 15 5B

a[5] = 47;

i, BAEE, REaA/MEL, BREENEFHEFHATE (FHEXBERATHE
&), BrLARATLUEREBATHO~9, T HR: '

//: CO03:Arrays.cpp
#include <iostream>
using namespace std;

int main() {
int a[10);
for(int 1 = 0; 1 < 10; i++) {
al[i] =1 * 10;
cout << "a[" << i1 << "] = " << a[i] << endl;
}
Y /)~

R ARRRN. BE, METHREHEANRR, XIHA%RLT, XWREETHRZ
B R. B—AMRREELMESRIFHE CEANK/D; mEBESTHSERN, WAGE
EHEEAIEE (CE—MalSREHANGR, BRXSERTENIRE). Fiim—xd
MBRCH+ R RE T RUBHMNM R, BREA A% A HFRK/N, FILAMESHR K /NE
REHARFENE, XRLBFNRR .

AILAE AR MR R RS, HFERstructkRH):

//: CO3:StructArray.cpp
// An array of struct

typedef struct {
int i, 3, ks
} ThreeDpoint;

int main() {
ThreeDpoint p[10];
for(int i = 0; i < 10; i++) {
pli].i =i
plil.]
plil.k
}
Y 17/~

HEE: structh RFRIRFFH A SforfE 3R i Ui TE %
H T ERE AR T E Z AR RS, WTLATEDN HhkanF:

//: C03:ArrayAddresses.cpp
#include <iostream>
using namespace std;

.
r

nonou
e
+ + +
W e

.
r

int main{() {

int a[10];
cout << "sizeof(int) = "<< sizeof (int) << endl;
for(int i = 0; i < 10; i++)

cout << "ga[" << i <« "] ="
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<< (long)&a[i] << endl;
Y /S~

YTRFE, SFINE-ATEMA—ATEEPLMEnt K/ ER. DR, &
MR —A A .

3.8.5.1 #44-%km

BAMRAT AR —BERORIAT. —5H, HARAFAREE, THATCRA.
ERR—NMHAFTFESIEENTFR, YAHEHLTMERHESH, SANRLKANELR
Hodk:

//: CO3:ArrayIdentifier.cpp
#include <iostream>
using namespace std;

int main() {

int a[10];

cout << "a = " << a << endl;

cout << "ga[0] =" << ga[0] << endl; 184
¥ SL=

BITEARFE, SBRFXHMbhE (BARAKS long, FTLLELLHA#HIHEX
TENHR) R—HEH.

R DAfE B A AR IR B R B R an b my RikdR s . REFREERARAFER,
ERFLAS Blis, EEASATBE. FXL, HHESIEEMEH—HLAE:

//: C03:PointersAndBrackets.cpp
int main() {

int a[10];
int* ip = a;
for(int 1 = 0; i < 10; i++)
ip[i] = 1 * 10;
Y Lt~

YHEA -/ REEEEAN, dABAUSEERNEBINMSECHYEE, mESH
—ANBHAARE S, L EEEFAPRE—/EH . FILAE TEAF F 4, funcl( )FN
func2( ) —HHNSH*E:

//: CO03:ArrayArguments.cpp
#include <iostream>
#include <string>

using namespace std;

void funcl(int a[], int size) {
for(int i = 0; i < size; i++)
af[il] =1 * i - i;

}

void func2(int* a, int size) {
for(int i = 0; i < size; i++)
afil =i * i + 1i;

}

void print(int a[], string name, int size) {
for(int i = 0; i < size; i++)
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cout << name << "[" << i << "] ="
<< a[i} << endl;
}

int main() {
int a[5], b[5];
// Probably garbage values:
print(a, "a", 5);
print (b, "b", 5);
// Initialize the arrays:
funcl(a, 5):
funcl(b, 5):
print(a, "a", 5):
print(b, "b", 5);:
// Notice the arrays are always modlfled
func2(a, 5);
func2 (b, 5);
print(a, "“a", 5);:
print (b, "b", 5);
Y /1~

R funcl()Ffnfunc2 ORI AR FHEIREC, ERERBNBRASERE 1.
XAGFRENT —L0EE: AR TURESS, BRER, A28 EEES
RS . FHik, SSdar, —E—-ESSIMNENR. mRERE-BHNS
BOIMEREHRE S8, AR — TR 1L AH AR

ZEE E%ﬁhpmM)ﬁ&%*ﬁﬁmﬁ%%ﬁé Rm%&%ﬁﬁ%&%ﬁﬁ a4t
BEMBESEER—HN, BEFBSELEERAEEEERECNELRRERNSEFME
—/M 4.

BEEE, EE5—MEREET S size. (UEEAMMBILE AR BHER,
VLAMBEEREPHRHAA LR, XERASEHEARNSR.

B LR —FEE, BEEHEHE. 5B, BAEF %ﬁﬁAﬁﬁﬁﬁ CHn
C++HJ iR Frmain( ) HHFHRAIBH R, ﬁ%ﬁm&

int main(int argc, char* argv[]) {7/ ...

LA BRMERE A SHRATEM. B RM SR char ua, Kb
HITTER B EAFABEIOMAT (D, BEARRAENEHER). ®sFTRE— A%
oW T RS AN EASE. AR TEA, THEHNRFTUTHHER &
SEEE & & '

//: C03:CommandLineArgs.cpp

#include <iostream>
using namespace std;

int main(int argc, char* argv(]) {
cout << "argc = " << argc << endl;

6 BXAERIT Ptk “EC/IC+ MBI S ER B EFRN, KAN 1 BaBERIRA AN
EE—AMhE NCHEFWRAREXTRRAAN, BEYAENBEHMAATER, RAHXRERH
B, EC++rh MBI A R “FrA AR HBARLE WREEAKARA, XTE-ARAHKE
5 “CUbhbE%” M CCMESR" RBXEEHF.
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for(int i = 0; i < argc; i++)
cout << M"argv[" << i << "] ="
<< argv([i] << endl;
Y /77~

EESEEIargv[0IRBEFAFNREMET. EATEBFRAECHELE. BLEE
FEBEANN—AREN S5, E?u—ﬁ‘%‘x&ﬁ%‘*liﬂcmé*ﬁﬁﬂléﬁ/‘ﬁ’%&arg\r[lmﬁ
B, #Z:Hargv[0]HI1E.

LA main( )P, A Eﬁiﬁﬁﬂﬁﬁiargﬁﬂargﬁﬁﬂﬂﬁ XEARIRTF R I A (R
AMEREN, WRELLIIAXRE). BF H—FE Hargviy 53

int main(int argc, char** argv) { // ...
AR FMH, EEBERWRAFEAER, RACEERY “X—AFHEH

Mar & ITHRBRRFHEE;, nRBERABERRINEMREY, NEERFEAR
e, ATETHREARE, ERECER<cstdlib>rh ] T —Le HAHERI RS &

)R 4y BIME Fatoi( ). atol( )Fnatof( ) ASCIIZFF 4 4 #5ik yint long%ﬂdoubleﬁﬁ . T

& —/ME Matoi ORI B+ (BEA R A I‘]ﬁﬂﬁﬁﬁﬂﬁm ):

//% C03: ArgsToInts ‘cpp

// Converting command-line arguments, to ints %, .
.. #include <iqstream>v" ‘

#include <cstdlib>

using namespace std; *°

int main(int argc, char* argv[]) {
for(int 1 = 1; 1 < argc; i++)
cout << at01(argv[1]) << endl;
y /1)~

AR, TUERS G REEE S B, Bkl Sk B or R ML 48
Bkit Targv[0lh IR T 4. ﬁu%&éﬁ/‘ﬁjﬁiﬁi’~/"@é/b&ﬁﬂﬁﬁﬁ#& atm() Hl{%

/J\i&)’—'T BUEH’J&%‘%} ﬁﬂ%?’fﬁ“ﬁ*&ﬁﬁfﬁ atoi( )A:Bliliﬁ
3.8.5.2 ﬁhrf 5K

FRELAGprintBinary S T ABERDONBSOLRATN. B
NSRRI AMK, BRICHICH AR B AR B AR MOR . R

XEARRER S BREMY, (B Noatfidouble BV F B4y HB:: 8%, BEFIFB6L,
TP R MEIE. THNRFRFTEIH AR R AR ZHEHR, BFriligs T
AR CH#HBTHR RS EFEREANER TR (— X277 S EWIEEE R#E, BREMNRIFE
HEHST),

//: CO03:FloatingAsBinary.cpp

//{L} printBinary

//{T} 3.14159

#include "printBinary.h"

#include <cstdlib>

#include <iostream>
using namespace std;
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int main(int argc, char* argv[]) {
if (argc != 2) {
cout << "Must provide a number" << endl;
exit(1);

P
double d = atof{argv[l]),

unsigned char* cp = -
reinterpret castcun51gned char*> (&d) ;
for(int i = sizeof (double); 1 >0 ; 1i-=2) {
printBinary(cp[i-1]1);
printBinary(cp[i]);

}
Yy /i~

B, BF@dEargeERIELE T2, WRAE-12%, Narge B i%Hh2
(mREESHK, WAL, BABRFLERargvIE—NTHE). MRBFEKT, STEH—
AT BT R R AR CHY 2 ok Brexit( ) R LR .

B A 47 T BUR 2 56 A s Beatof ( )R 5 Fr#& i pidoublel? k. ARVt S Hh
Ak FFAE Z S e 4 — /- unsigned char*?ﬁ%ﬁ?ﬂj—’l‘ THA. BHANE-NFHEEA
printBinary( )& /R H k.

KA CHOPLEE Bt TiX/MRAF, 4TE #ﬁﬁﬁ%uﬂjﬁﬂﬁ‘ﬂﬁ A E’JﬂL%&TﬁEfﬂﬁE’J
A—#, FUAFREREEFTHHTEIRN AR, BE AR SER SRR 2B .
B, —BAIEAEER R F AR, TiRAE B REE T HHee
IR R HHESRANT . EANBRRE THA, MiZEEENS o0k /M Rk
(FSLER—0, MisEmERNMENA/NARR), HiBE a6 ITE k.

3.853 #{H4HA

R AR BT TIE AR B E R ME KA —/ 94, Sﬁaﬁhﬁéﬂa’l?ﬁﬁT‘BTt
A NELER. B2, #E‘%H:tﬁs"ﬁi?ﬁ Ijb—fuf%iﬁt’é:ﬂ‘]#‘éﬁﬁﬁ%ﬂﬁ’w&?‘i ({ERIBEE,
T RefE ik BB AR IR R AE T BT ) o

BH AR (pointer arithmetic) $RHIRIHREHOFLERBEMFNNA. HHERR MR
T B BRI EMTE, KFERETATERSTT, REESIEFRENLR. B, AN
BHEFR— “SIREIN . ERLREE &SRB “T—/ME". TER—/FIF:

//: CO3:PointerIncrement.cpp .

#include <iostream>
using namespace std;

int main() {
int-i[10];
double d[10];
int* ip = i;
double* dp = d;
cout << "ip = " << (long)ip << endl;
ip++;
cout << "ip
cout << "dp
dp++;
cout << "dp
Y /e

" << (long)ip << endl;
" << (long)dp << endl;

" << (long)dp << endl;
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HEIPLE EREfTm bR
ip = 6684124
ip = 6684128
dp = 6684044
dp = 6684052

% B4 AR R E stint* Fidouble* {EAT AT R FRLAVERIE “++7, (BR3fnt* Ak
B T4NFY, Wixfdouble* B T8A 4. MMHFAEMAXME, XE G TintHidoublel? A%
BIk/h. SEBRIGHEARNNET: REREHSHREOERE, EERRRETHT—
AEE (REEAREERAT T RAE L) LEEstructiia b agxat Th:

/7 C03:PointerIncrement2.cpp
#include <iostream>
using namespace std; @

typedef struct ({
char c;
short s;
int 1;
" long 1:
float £3;
double d;
long double 1d;
<} Primitives;

int main{) {

Primitives p[10];

Primitives* pp = p;:

cout << "sizeof (Primitives) = "

<< sizeof(Primitives) << endl;

cout << "pp = " << (long)pp << endl;

pp++

cout << "pp = " << (long)pp << endl
Y 1/~

BPLE ERsfTER L

sizeof (Primitives) = 40

PP 6683764

PP 6683804 _

FrLAR LAE BI4R1% 28 X Fstruct (LA K classFunion)54} e IEAH# T /8.

R ERZELATUEREERF “--". “+” 1 “-°, BREHERI csERNEREE
PREIEY: R HeetAam,. R EIREER, KERER MR 2 AR TEA K.
Aid, —*/\#E%f_TLLﬂHJ:izaiéi——"¥§§i W‘Eﬁns——/‘UEEE$§%+3$7k & H AR5 F

//: CO03:PointerArithmetic. cpp
#include <iostream>
using namespace std;

#define P(EX) cout << #EX << ": " << EX << endl;

int main() {
int a[l10];
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for(int 1 = 0; i < 10; i++)
afi]l = i; // Give it index values
int* ip = a;
P(*ip):
P(*++ip) ;
P(*(ip + 5)):
“oint* ip2 = ip + 5;:-
P(*ip2);
CP{*(ip2 = 4) ) TRt R o
P(*-—ip2); - SIS R IR R o T S & A

' P(ip2 - ip);.// Yields number of elements , . '

Y /e~ P R S

EANRFLAD —ANETFE, BREER T - MR FH BT E SHE (ERE
KA # S, HEARKBEMN—ANRERFHEEHERY A TR, %2
RAER, BABRFITH-IRER, FEHE—-IES, ﬁ§~Aﬁ$ﬁME Emwﬂ)
W, RILAEBLX A4 T —/AF AR L.

RE++N--RIRTE MG R 5 e R R R AR, BEEXANFFHRAER TR
R, EAE EERRAN I RS A ZA R AT, Ve rERaEER.
EERGEM LS EBEE, WRAMEHUXMEAES, RESELALGTH.

FER R A '

*ip: O

*++ip: 1

*{(ip + 5): 6

*ip2: 6

*(ip2 - 4): 2

*——ip2: 5

EEFIELT, ﬁﬁﬁ*ﬁﬁ%ﬁm?%k&ﬁ%ﬁﬁ fEHIEN “ERIHS.

MR —FHREHERCHEEFRKREASARE, RaALHL. KEZHFARAT REEEL
BEAMAL IR RNEA TR, —RAEEENEAE AN ERBER++R--. fRiHsE
—RE A TEAREME RRF+, ﬁ@cwﬁ¢ﬁ§e$%ﬁ7k§ﬁMi%%w,%
AR BALIX — R

3.9 BiAHIS

EHEBIET, RAGRBEWARBRRASEHEFNETTAEY, FLATLMRSR
RAER. BE, KZHEWARSTAEA, IRTEERTFHHEA/NBRRERMBBER L
HETHoamE. st REERARERS (Fli—-MRAXRSR) SETERE SRR
(fn—A~BATHILEDE IR G ) IR T AT R . XU T, BEREERM G HEZ LA
MBARRTRFHTHELNER. T EFRIKEITIR LRI

391 EERR

MRERFHMARERNRG, WERSIBAE. —HHBAE T RLHER, XERRREE
BEEISL R . HUHELEE] TN, RIFEHNERIRD, AFTHRAABTEER
LRI, BRATTLRARARICHRRXKRE-E: TS RRRiCsT AL

www.TopSage.com



FI3F Crr¥#€ 197

3.9.1.1 FMAEBHEMFL

& it (I FiALHE 28 #definesz X — /N E £ WIHIRART (TEAXHHEER), ALAMIR—
A Fi#ifdefiE AR & K AERARBIRRIE. SIAHERZR T, RAFEAsundetizic, 1
MEA E AL CXEMPARAT MR BTRI).

RAIFET R TR ERRRCN AT, SHATA 8. HTEHBLESHR
LR, BLRSRE—RAXSFEES. — ¥ ANIRKEILREDEBUG (2D, T8k
{# FINDEBUG, ERCHMREF), B@FFIALIR:

#define DEBUG // Probably in a header file

-

#1fdef DEBUG // Check to see if flag is defined -
/* debugging code here */

#endif // DEBUG

)’cgﬁcfﬂcﬂﬁﬁﬁﬁﬁﬂﬁfm‘l‘-ﬁﬁﬁﬁH’Jé?r%ﬁﬂl“{iﬁ#deﬁne#n#undeftﬂa, BrLAR]
umﬂﬁiﬁmﬁéiﬁ%ﬁﬂﬂ#ﬁAﬁﬁﬁﬁ(%ﬁﬁﬁm&mh,ﬁ%FﬁﬁﬁEm% [194]
RITE). B4R R R SOA.

3.9.1.2 ﬂafrxﬁﬂﬁitérxa

EXEEHERT, ERFHITHIRITFRXARRRICSEMSE, BURERMSHE
J=F)dsdionla uA NN E%%TﬁAﬁﬂﬁﬂ%ﬁﬁ%&~*kﬂﬁ&ﬁz%m |

%T BT AL AEIRAT, TN —/ T fboolbRia:

//: C03:DynamicDebugFlags.cpp

#include <iostream>

#include <string>

using namespace std;

// Debug flags aren't necessarily global:
bool debug = false;

int main(int argc, char* argv[]) {

for(int i = 0; 1 < argc; i++)

if (string(argv[i]) == "--debug=on")
debug = true;

bool go = true;

while(go) ({
if (debug) {

// Debugging code here

cout << "Debugger is now on!" << endl;
} else {

cout << "Debugger is now off." << endl;
} ; ,
cout << "Turn debugger [on/off/quit]: ";
string reply;
cin >> reply;
if (reply == "on") debug = true; // Turn it on
if (reply == "off") debug = false; //' Off
if (reply == "quit"). break; // Out of 'while'

}
} /1A

EANBRF—ERFITAMXARRIRLE, E2MA ‘quit” SiREBERE. EEFEM
ABA B, mAUEFR (MREBENIE, WURBEAFR). £EzH, TLaERNE
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HfE H ST EBETARR—ZN SR TUUHIE G4 TERRY, B Amain()F R 8
HRGEFRIFTANSE. Mﬂmﬁ%ﬁim Eﬁﬁkfﬁ

string(argv(i])

BB argvlil FAFEAH Gl —PstringfE B ER B R==AM L&, HENEFEREN T
¥ & --debug=on, &Tuﬁﬁ’"deb“g—, REE bFﬁﬁﬁ‘Z, DAt E LY. B/
2% (9] Mwww.BruceEckel.com$b k18 ) HE I — B ARMEC++ string,

BARRIRERBRORILAN SRz —, Kb FERALRBERREERYL, B, HIE
WL HEN. EEER/NEFREEER, ARRBEEEEAE - HCEREIRIC.

3.9.2 MEBEMFTARERAFHH

SHARDHNE, REMLTERLANEREENTHRAABRMNITHRERZMREZ
BREY. EBHIE, %r?’ECEﬁ%ﬁ${tx_ﬁﬁ W, CIEARERTERE AR, 7£~Afﬁ5lbﬂ%§
e BB B T — A, Tﬁ&bﬂ%%"#ﬂﬁ"*%ﬂt%}ﬁeﬁ—ﬁ‘iﬁﬁéﬂ X M5 R A
AREFSHMETA THRAL TR~ R THRA, BBER— 55 E
EZRTARMARTEN R R E:

#define ?R(x) cout << #x " = " << x << "\n";
AR A EPR()FATENE Bafy{l, BT HEWARDH RRERBOR:
cout << "a = " << a << "\n";

BAREATESIE—H. TANEBFEN-AFZRIET —FEIZH ITENH Fr 81t
MBI, RFHRERBAIHTEIHER:

//: C03:StringizingExpressions.cpp
#include <iostream>
using namespace std;

#define P(A) cout << #A << ": " << (A) << endl;

int main() {
inta=1, b =2, ¢ = 3;
P(a); P(b); P(c);
P(a + b);
P((c - a)/b);
Y /)~

AILAR R BOX BRI AR RN A S A DR, SRR ERARRE (RELAERS
AFRIE) BT . UABIERE, WaTLHEA —MHifdefERE LRPA) L EIE.

3.9.3 CiFgmassert()E
FERME 3k 3 <cassert>H1, & & Blassert( )& — /45 EHIRIRE. %ﬁﬂiassert( i, BB

—ABY, N—ANFREHAENRER. BUCHE S~ AR ZTSHORE. mRKSAAE,
WER H—MERE RGN SR AURERRZE, BF&ZILE. THE—MFT:

//: CO03:Assert.cpp
// Use of the assert () debugging macro
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#include <cassert> // Contains the macro
using namespace std;

int main{) {

int i = 100;

assert(i != 100); // Fails
Y /1~

EAERFETHRMEC, FrLATEL S fhassert.hdr thaTLAfE A

LR ARG, T ERFR#include<cassert> 7 il A& D17

#define NDEBUG

HEERER NS ITHE Undebug, TLLHRES ARG, fE<cassert>{§ FHY
ndebug & —/MRiE, FRMBFETAERBHER.

EAHIEHE, Aéﬁﬂ?%nmrﬁ~wii MTﬁﬁFMﬁk

3.10 HEHE

~E|%I¥S‘c?)ﬁéﬁw#§k/\l+ﬁﬂ¢#hﬁ l:.ﬁdt’\xlj}ﬂ ﬂ&lj\]ﬁ— ﬁﬂ&ﬂ\]#ﬁ—/‘iﬂzhk 23]
SRS M AL - '

A LU it $55H  E Bot, Eﬂt{%Tu{E}ﬂ@ZEB’Jﬂ’BM —F. @Zﬁtﬁﬁﬂﬁw%%ﬂﬁiﬁ?ﬂ
FRRA R, Lmbﬂlﬁ"é‘ﬁ%ﬁﬁﬁ}ﬂﬁff%iﬁ > S

3101 mNEMIES
Wi L — MRS — RS TR RN BN, LIS

void (*funcPtr) ();

U EB AR — A A U, BAFRUALTR b R R R FF AR AR . “ R R IF

fh MEBRAEREATA, X EREuncPir, “HAY R KR EREERA Y RE N

(EERABIFRBH R, UARSER), REEEAD (AESRTHIRE), LD
(eﬁﬁiiﬁﬁA%ﬁ&ﬁ%Eﬁ*ﬁﬂiﬁE%Eﬂ(WMPW@ﬁ&ﬁﬁﬂﬁ):kgﬁ
FEERELIE - A - ESHEN SR TN,

Bk, “HEFMA (“fancPirR—A.”), FiARE (AR, BAESRET),
MEBEHREI—A % (L I85HEH A7), WAELEREI— EalE (“ BEY
SHMEL.."), MEDEHFZTR—Mvoid (“funcPtrE— g4, TIH —ATHRKIER
mvoid IR EL” ).

B T RRE AN 4 funcPrEEHE S . mBEREAED, HIERAET:

void *funcPtr();

XA REREA R GRE—/void*) MAREL—MER. £ TR-AFRHME

MRt 2mbtfE, SLBRMESBRLHRENTR. FUE B3 XBES, 8

HESZEELBHEA ', MAR—EHARA-IEEHER.
3102 SERMERAFIREX

B—HTE, — BAECHCHABIEMS R AT TR, BB AR LA RNER. Fliam:
www.TopSage.com
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//: C03:ComplicatedDefinitions.cpp

/* 1. */ void * (*(*fpl) (int)) [10];

/% 2. */ float (*(*fp2) (int,int,float)) (int);

/* 3. %/ typedef double (*(*(*£fp3)())[10]) ();
fp3 a;

/* 4. */ int (*(*£4()) [10]) ():

int main() ()} ///:~

NFE—%, ERXARENRENSHER.

FUTHM: “fPplR—/MEM BENIEH, ZREEZ—BESEOFER—-MERER
10/ void &t F A 4. ” -

217 “fp2R—/MER R B, ZREEEZ=/2% (int. intfifloat) HiX
Bl —/AMR R R AR e, % T — R S HFR Bl —/Mflaot.”

MR ARG LE E N, AL ftypedef. ¥347 85 T & dktypedef & an i ki & 2o
EXH. BHEE: “p3f—ERRKEMIEH, ZERBELSHE, HEBR—/MEREHF101ME
] RS R AR, XLRBEAEZSHH R Edoubleff.” REEXUHH: “afp3k
Rpy—/~." typedef7E 8] L iR 4 B 2 iR B OB RARA Y.

FATARERE LT/ REENL. R ‘MR- ERIRER R, ZgtEn
SH 10 RBARE AV, X RBOR EERE. " '

BATTREMR A EZRMKER S E HOFRAIE L. BaREd %R eREe
B, BEASBETEBL A TS o Wl BB B Ol 5 24 O DL BT FR 2%

3.10.3 fEM Em¥HES

—HEXT—/Adfiatt, EERMLARER—/ BB, BRE&—/HHarr[10]
{3tk R H A 05 45 B 05X N B 4 F arn) P AR — 8, R BfuneORDMbIE R iR A 2
HFIRME A (func) ARy, T LAGE R SENE B AYIE & &func( ). 4 T XA @,
R4 S EAMEA G LRSS ARE . (i2f, CMC++ER&DELLSIAE ExEHEMEN
75 dk—HE. ) T ERIGIFRB AN E ORI E R R R Rt

//: CO03:PointerToFunction.cpp

// Defining and using a pointer to a function
#include <iostream>

using namespace std;

void func() {
cout << "func() called..." << endl;.
}

int main() | :
void (*fp) (); // Define a function pointer
fp = func; // Initialize it
(*£p) (): // Dereferencing calls the function
void (*fp2) () = func; // Define and initialize
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(*£p2) () ;
Y /17~ ‘ _
e X T H5 T RS stp 25, Fifp = funcliifpak/s B ¥func )osbal (FERE R4
R TERFIR). EFERER T RN Z X mat.

3.10.4 iEREHAIEA

RGN/ E A A SIS RIS RIS . h T RE—A R, REEE
FRSEAR TR, RERESI XN R . X AR AN KB D (table-driven code) HIHE
& ATDURIBRAE R (SFRETRMVAAE) ZHEFHBITESE, TARAKFEDScaseil
. XMEHHAN TLEBNRPERNSMRESR (SERLIRI%ER) o8-

THRGFERTBICELZCR T S, REERBDEADBLIIERABERX
BRBVEEHA. EMBRFNIME, RESARFHEMSMEREL (X8, IMBRFRR
B TREIEE) mAFRE DB

//: CO03:FunctionTable.cpp

// Using an array of pointers to functions

#include <iostream>
using namespace std;

// A macro to define dummy functions:
$define DF (N) void N() { \
cout << "function " #N " called..." << endl; '}

DF(a); DF(b); DF(c); DF(d); DF(e); DF(f); DF(q);
void (*func_table(])() = { a, b, ¢, d, e, £, g };

int main() {
while (1) {
cout << "press a key from 'a' to 'g' "
"or g to quit" << endl;
char c, cr;
cin.get(c); cin.get(cr); // second one for CR

if (c=='q")
break; // ... out of while(l)
if (c < 'a' |] ¢ > 'g")
continue;
(*func_table[c - 'a'l) ();
}
Y /1)~

%%%ﬂﬁ*%ﬁﬁ%ﬁﬁ%ﬂﬂﬁﬁ,Hﬁﬁ@ﬁﬁ&*&?éﬁﬁ,
3.11 make: HHH B HF ’

U{E 9B %% (separate compilation) (BRI HIFLBIFRT) B, EEEMNY
BEAFHRFEN AL EFEERIEREBARDE, EREYMEMBHRE, &
EER—-NAHRITHXE. FEREFSALATFRA-IHANGSTERNSER. Fln, 3}TFGNU
C++4Ri%e%, WRESH: . L ' ' : :
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202 g++ SourceFilel.cpp SourceFile2.cpp

X AN R AR B FLERRE XTI A EX R ERETR. £AAZ
ASCHRRY TR, AnROURBE T—A3ck, BT RERLE BT IEHTA SO HE
SRk BRI 75 B — Bk hmake R FF . B RAUNIX FF £, (HEEHRH
SbHRET 65 . make T Bk B8 — A 4 ymakefilefl) A4 3 f b (454 2B — A TR P A
AR, Y54 T TR AL Fmakelt, makefF¥4 fkBmaketiler 115 Bl
HoA R A S S5 40 R B AR PR R B, AR R ARG SO 0 B 0L B2 B 10 S,
makeZ I % B0 R RIDHET 9%, makelUU5H% DA% TR, LIRS ER
AR REITEATD SO . 5 Fmake R IF, Bk BRI, RLE B SE TR PRFE I,
WAR SRR P e BRI AR T . makefile SO i & THA TRINFA A4, 246 Amakefr 4
SHHAKREMT, BABORYT ELinux/UnixflE - 2855 pEM 6 Fimake —Fh 210
FHR(BRRIBLEmakefilebb A4 FHBIWEE B L, ﬁﬁﬂf’ﬁﬁ?ﬁl‘iﬂm “‘55} Xt T
HIFLEE, B¥ S A S A fmakefile X ). n
B makest by b3 BT C+ 4% B AT FIMOT (ENGEGA, th il CAZE(E 4% 5%
L% tmake) EH EREARETABHIL. AT, HSSRUEFLIRTEOW
TEME TR, XETAER L&D BERLEH, REENBEFRENER. XETEAE
Fi SmakefiletR{LIASC 1, BERRNLAZXHE (project file), BIFFREABIZXHELT
203] S TEWEG. BEEMER LR R ENREHAFRAR, Fks5HRaEsEm
ERRIME R (BAT BT REARN /R, EEEALHRER).
B SE ( F  RROM TR T B, A B b7 fymakefile (s 5 2.

3.11.1 makeRI{TH

L% Amake(F R “make” BFHH AL TN, makeffF7E 2 BRI AN
makefileft) 3Cf, IS TR CHECLWE . XA TSI H T I8 SRR R #i<
#. makeB PRSI B MR MEBSCHER B BLLEFRBIAI A IH, makeR2 Fih
kR R ZEFIHEIA .

fEmakefile R BT ATERAIN “#° FFEh— EL%?U?M‘?H’JEEE

EA—AHRBBITF, —44&% “hello” HIEFHImakefileS {4l AE AL &

# A comment
hello.exe: hello.cpp
mycompiler hello.cpp

X R & i hello.exe( Blbrjtﬁ:)ﬁziﬁ?:hello cpp. %hello. cpp[:t,hello exe 3 {4 B WA,
makef7 “HLNI” mycompiler hello.cpp. T HEAH £ Bk MANL EHN. FS makeR FE
KFFERMLLabI k. X 5B E WA —FE, R LA T UL DA T3k

WA URR T MBS . Emaked il /] LA B SR WEMERE. B tan
RBIRIHL N LR 5y 4, Tuﬂki&ﬁﬁﬂi# ﬁ')\make, liﬁﬁﬁﬁﬁ’“’?vﬂﬂm)'c#"i%?ﬂiﬁﬁ

204 sEE.
3.11.1.1 % ’ ’
makefile®] [ {2 & F b2 (E% ﬁ%f”‘”éTﬂ?C/CHE’Jﬁ&.ﬂf—) ME#EAT 7
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BEHRRGERN . £ rhimakefileff —/~EXEACHHIFES . B,

CPP = mycompiler
hello.exe: hello.cpp
$(CPP) hello.cpp

%5 ‘= HRECPPENA—NE, BE $ MAKSY RE. EXB, VREREkE
218 F$(CPP) 44 4 = 7F  mycompiler | X . 3T EEIZ, nREREH 24 cpplI A R4
FE, AFeESEd:

CPP = cpp

WAL EARMA R BIRE, RS TFOEMARERIRE.

3.11.1.2 B4AN ;

58 Blmake/E B b T A2 b 19 A YL Sk MO cpp L U I 4 8 28 R IR Z 0k D, 451 24 %03 T %
KARRMLEE R LG, FhmakeWiZiHERHAME, FURERBTXHEFER &
A — R R X ELARAE SR . — BN R —FhEimake 5 1 ) —F
KR (fn.cpp) HALh 5 —FhKR (4n.obj.exe) bk, —BA Tmake\—Fh3cih#
12 35 —F SRR, HAb R PR & imakeBPLe fH R BT H b fE . 24makek Bl
— AN E RIS IR, ik RN G E— S

&SRB 4 Iimake ] LURRE SCHF M5 B 44 25 % 186 READ BB P i A0 7 PR B SR 540 e
—4). EXHRT e P TR &4 MG RA D PRI 2AGHET R A exelty X
o Ll BT R T R

CPP = mycompiler
.SUFFIXES: .exe .cpp
.Cpp.exe:
$(CPP) $<

SUFFIXES#‘%J*ﬁmake%ﬁﬂsﬁ,’:ﬁ&ﬁ#ﬁﬁ ﬁ%}'&‘ﬂ]ﬁ?ﬁ"ﬁ%ﬁﬁmakeﬁle"ﬁ
FRE L. KEEZREMN.cpp.exe, R “X B EEMEEMY R A D cpplI X H#1L
A=AV R RexefI LR (Yepp X fFthexe X FHMIBHE ). FATE—HERT £
$(CPP), HEZH TEMBARA: $<. HAHLL $ Fk, FLAXE—A4Z, HEEf&makel
HERRNE. FESS<ARATESAN, TEE “TRERMERMEMHN" (ﬁh‘ﬁ%&
#), EAGPRR “HEHERIFRcppHE.”

—BRES T /RSN, sAEE R UL, iy “make Union.exe”, JSERHLNIERHT,
B 7F %% A~makefile 3z {4 b 42 B “Union”,

3.11.13 HikBIF Y : A

EEMERANZE, makefE X fEhERE 4 “Bis”, HBRE, REKETAR
I BFR3 k. B3 T-makefile 32 4

CPP = mycompiler
-SUFFIXES: .exe .cpp
.Cpp.exe:

$(CPP) $<
targetl.exe:
target2.exe:

IR B A ‘make’, IFA LA pitargetlexelf: ({EFBIARIERMN), FHAELR
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make;BEIE A BR. T4 Rtarget2.exeB i IABRBRUI ‘make target2.exe’ . bt
BURELETTR, BIEF K B — MR T & BAr BN e BAR, fnfk:

CPP = mycompiler

.SUFFIXES: .exe .cpp

.Cpp.exe:

$(CPP) $< L

all: targetl.exe target?.exe

EXE, call FARFE, BHAH ‘all’ WX, FHiLHkEAmake, ELE ‘all’
{’E%J%—/I‘Eﬁ(:zzsﬁdw&ﬁﬁﬁtr\ RIEEA “all’ REEEE, LB B A I R R -
B b Ftargetlexedt (#FEHBHI) HU: (1) targetl. exeX R EFE, (2)
targetl.cpp X f 7 7 butargetlexeSCfH#7 . An(1) (ERRAL, whiEFAEEHN (BRAEAFA
ﬁiﬁﬁi#%ﬁtT—/‘i“ﬁ#ﬂWJ) %FE%MAE’JEHEH%J:E&T—AEH)‘(# Bl itk it
Ei—/‘ﬁmﬁﬁﬁhiﬁ“ﬁﬂi (#Tﬁﬁmﬂ’ﬁ ‘all’, AALMERE), REBLLEA
makesdtﬂb%éﬁkﬁiﬁﬁlﬁﬁﬁﬁ_fﬁx T BeAN, LA S ABRIIEBRIN B AR IR A
FTHRMER, B, HEA makedebug HAiﬁ*ﬁE%ﬁ%ﬁlﬁﬁ{*éﬁ’Ji#

3.11.2 zl:#l#lHQmakeﬁle

{E}ﬁZIS#%?EZ%E’JExtractcode cPPE 4945*51]&%}5)?7%’&55"%& = zstﬁb.MZFZPJE’J
ASCILIC 7S 3 Hr B 5, #Tﬂﬁl&*ﬁf“ﬁﬁ’]?ﬁ%* 4, ExtractCode.cppf/F4&fE
AT B F i —temakefile X (RERRMHA), BILAFTLAE B A F AR
Amake -f mycompiler.makefile (3P%43i%2% 4mycompileri#fiy, ‘- IREIHBRALFED
Rmakefile )., B j5ExtractCode.cppB/FEMRBFHAIE T~/ “FE” makefilesC 4,
ERBFHERNCHC2%Y R, Zmakefilei (53 % 4T B Fw LA AR R fmakefile X
. R H—/maker &RMEEBRBFATFRRERD, YHERT RGNS
(5%, SHRBCHFEANRIEZRRBHFABTWEAIE) B, RFIRAEL. makel
%ﬂl"l‘ﬁ?%ﬁ'ﬁﬁﬁ E]ﬁﬁ&éﬁiﬁﬁmakeﬁle)t##*{l&{i}ﬁTmakeE’J%EZFE’J#ﬂI

3.11.3 makefileB’]—’%ﬁlJ%

EAREMIARRE, A2 T A ExtractCode. cppEszﬂﬁfJﬂﬁ?"*éamakeﬁle)’d* B
XAEE, makefiledt KBS+ H—E E?ﬁE’JmakeﬁleJt#%‘B%uﬁﬂﬁ% ﬁﬂ@ AL
www.BruceEckel.com F#) .

SR & —/-makefilef | 2 F B X . U\TE—AWJ?E’J”ﬂU’ﬁZF ZHlFEAERR
RIGIBRTEAHER. AUEENSFHRS (bﬂ]ﬁTl—]E’J&?—, H ‘make -f* ) %

M £ P makefilexr {4, THEEF TR TFGNU C++/Y: o

CPP = g++
OFLAG = -o
.SUFFIXES : .o .cpp .c
.Cpp.0 :

$(CPP) $(CPPFLAGS) -c $<
.C.0

$(CPP) $(CPPFLAGS) =~c $<
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all N
Return \
Declare \
Ifthen \
Guess \
~. Guess2 o
# Rest of the files for this chapter not shown

Return: Return.o
$ (CPP) $ (OFLAG)Return Return.o

Declare: Declare.o o
$ (CPP) $(OFLAG)Decla;e,Declare.o

Ifthen: Ifthen.o: ' '
- - .$(CPP) $(CFLAG)Ifthen Ifthen.o

' Guess: Guess.o '
$(CPP) $(OFLAG)Guess Guess.o
GuessZ Guess2.o
$ (CPP) $ (OFLAG)Guess2 Guess2.0

Return.o: Return.cpp
Declare.o: Declare.cpp
Ifthen.o: Ifthen.cpp .
Guess.o: Guess.cpp
GuessZ.o0: Guess2.cpp

CPP;‘*?&&E?@%#%&E’J%—T‘ %JT{EH%T I‘]B’J%ﬁw%‘% Tu%ﬁmakeﬁleiﬁﬁ, WEE
&t J:%EAI#E’J{E fi4n

make CPP=cpp

HEE, X FBIHRIESE, ExtractCode cppﬁﬁ%ﬂ.ﬁ E| z;bﬁjmakefileﬂ’]jj%

FE_NEOFLAGRE— M ir&, ATHEMmEXHNaT. BRFEEEREHREHLD
XN E2FSMARXF 2, 1573:173%&!9#(ﬁuLmux/UmxS%w%‘% BERIAGIE—A
a.outfiH 3CHF). -

AR AFAE B REEAN, %)ﬁ?cmﬁdﬁ# B %Jﬁ? CSCFF(U\I‘}J‘WE%%CK
). BRIAR BAritall, ﬂ?ﬁﬁﬂﬁﬁﬁﬁﬁ’] TH R F A5 R R4kEE, E?JGuessZ B2 Bir
FIRFNERE—T, BBTBEEERMER. ARFFLXMH, HEHEN, XBERFIHT
_aﬁbj(## e

F*ﬁ#ﬂﬂﬂ“ﬂ}icwif#ﬁﬂﬁﬁﬁiﬁ (LJ. 01@?@#%&) 15%15.%5!1‘@1@7& TXH
FEABNEAGNHRN, RA—AHTXHRERBEERT L AR BRI AER,
imakef 5 A AuEBRLEE BAR . IR, 7ERLAES (Linux/Unix) T, X-FrI#f73cH
HIAREY B4, XHERLT, F?&#MU—I%T‘E‘EI{’E FREA, BA&BLAIE B T X HEER
BT THN.

makeﬁle*ﬂi%%éﬂﬁ%f&, ﬁ*RTﬂb}f&E)ﬂmakeﬁ#ﬁE E?*&{EETE#W {03
A ER R EA NmaketE A . X FH R R RIERE SR W RE L Hmakef2 Fr LR T1E. X
ATRE S A B A makefile, {HiXAZBHAIE, B HELiEdExtractCode.cppH 3£/,
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B S AP RERAGR tbmakedfiE, LR EFHME MR IGEmakeffiAFAER, Hih
A ATLAK S 290 A1 A R RO PRSE A s . AR SO W A X4 22 make SR i R EIHER, H
A LAM Oram#FITalbottfif £ Managing Projects with Make) (O’Reilly, 1993)—5rh 223 3% F
makefJE L HIANIN. AR A B4 % AR 0L i A5 BB X Fimake s B 6 kAR #E ymake, W[LL
MInternet FFEGNUIAY (FiFLONUAY) $RBIGNU makef? ¥, XFRERFLR EX#HFD
BEENFAEE.

312 NG

AR YEFBNE T C+HEERMERRE, FSRERMNCHLRT RN, FCRLE
B (AEFBEC+BZ ECRERE ). EXBERBRMNETC++IREERME, hTFEERE
REBHREMOAN, BEMRTHIBCMC++IIEARIEL. MRAIRECLRCEFA, BART
C++IIHEIEX i 2L RFAILISE, BATREARI—F AR TCRRRBMRMIA. MmRRE K
BAEAOEDEZME, MIZFENEELA ERZRE “Thinking in C: Foundations for
C++ and Java” (‘BERE&ETHN ., HAMBR), ZELRBERITHEBH, BTN

www.BruceEckel.comf833|,

3.13 &3

M4 4k 2 B =V LAEEA BRI 1308 “Annotated Solution Guide for Thinking in C++”
RE], R X FHR A 3 Ak a7 LA http://www.BruceEckel.com {3 | iX 4~ 8, 3044 .

31 @y —Akxt (YR&N b)), EEXHH, FH-HRE AATESH,
EE{EfEvoid. char, intAifloatk R, Her— /M & LRk fEM.cppci, 6l
BATAXERBNE . A€ NILR At Rk s, SRIIER, HEREE
PMEGEEELEIAR. IR S5 —1cppXfE, E8E&LICH B Lint main( ),
EXHEALSE LA R RFMBTXNREF.

3-2 BE—-NEBFEAREOEFRMEZEF (%) IRt R (REgglfmessy
BRI ).

3-3 WE—ARRF, (EH—/> whilefd 35 M Arofkdi A (cin) s 42 83715 A Blstringh . X2
—/~ “%E25” whilefEF, W LL{EAbreakif iy (FRHBFE). HFiRANEAS
B, R—RFIINEMDIRIZRAIE mat h—MEKE, AFAIREREES—
AswitchiB AR & (XEEREH T Bk E L RIFOBT R, SRS
S LSRR ). 5 caserh, BiH—SHEUMER. HEBHERE “F# “
BIRALL R S TR L . R HE A BN R B AR ARE . ACHENRA
SRR (ARBNERMA, XA SRR ) .

3-4 {EikMenu.cppfe)¥, {# FswitchiZm X EifiE4) .

3-5 RE—NBFHEE “RAER” —FhHORANRERMIE.

3-6 &gk YourPets2.cppfE FFLL{E A FIRISIE KT (char, int. float, doublefix Ltk
B, BT EZEFFEHERAFESAE. MRRELFHILE. BERGERE

 HESRESTIERF, ARWRESMELETEXNMRE.

3-7 GIEMAEE, — A string* 28, FH— /M HEZ—string& 2. FEK
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LA ERAR AR XL TINERMstringXt R . Emain( ) F, SIEMIMBL—4
string#t R, #MHE, REECELENER BHER.

3-8 BE—NMERARE=ZABEEFA (uigraph) HRF, BEFRORIERZTIFEN.

3-9 4iF iz fTStatic. CPPEE“‘ MR MiBrstaticoL 17, BRRIFMEIT, BEER

' o EMELR. ) '

3-10 A 4iFFileStatic. cpp%anleStatncz cppBE FHHHEEMNEEEX . BEREIREERN
BEXRHAY

3-11 {&Boolean.cppiE ¥, mdoubleiﬁftﬁmt{ﬁ .

' 3-12 {&i%Boolean.cppFiBitwise.cppFE ¥, Eﬁlﬁi‘iﬁiﬁ%ﬁ (AR ARR 4RI S 5C++pR

’ A, WLEAIHXLBET). '

3-13 {f fi7ERotation. cppﬁﬁ“*ﬁ’]@ﬁ%f“ﬂkmtmse cppﬁf? R xR e E
Hh B R TEE R BRI R . '

3-14 {&pkIfthen.cppf2)y, {#H=Hif-else;izETF(?2).

3-15 Bl —A-5 %/ string%f £ F1—/~int%f R fstruct . {i}ﬁtypedefﬁﬁ’structﬁi,&

- BlEstructiy— /-6, MMM EAME, REMHEIT. KB LR,
%FW{E%EXH’JS&M@@&E’JFH &”;’EQWI H’J_Aﬁ R ET R BT
ETtH € "
3-16 S —MERASIEKREEBENWEF. G MenumB BT, %)ﬁﬂiforﬂﬁﬂ‘%
L H 55 2% R T
3-17 FUnion.cpp/FH— A%, %Jl??%ﬁumonmi W& Xt union A/ NIRSHR . IR
#izunion) — N TERE (BTFH KR, REELTARTE (}E-TTI_]E’J%E
) wmHehE, BRERETHARR. ‘
3-18 BHl—NBF, EEE R IEE . FoMRANT R TRERE — M REn
R Thr. SFHEAABEBRE. TEHE A BANE LS RNEL. BERMK
éﬂEXZIEﬂEX—AChaI"I% HHE LRBE. Tl«iﬁ' E*Aﬁéﬂﬁﬂjlﬁﬁu”ﬂt
BIF.

3.19 {Z¥kArrayAddresses.cppf2)¥, {2 feibH char, long. int. float)l % double3 %!
- v .

3-20 ;& fArrayAddresses.cppB/FH I A, % H7EStructArray.cppf2 @ X
structf) /AR B ST RRHAE .

3-21 BlEE—/stringXt R A BB NIRRT FHH . AforfE3G HiZH 4.

3-22 fEArgsTolnts.cppfy &l b, ZHIM#E/F, B4 H (£ Hatol( )Fnatof( )&% .

3-23 {&ikPointerIncrement2.cppf)¥, H: r funionf{ ¥ struct,

3-24 {&pkPointerArithmetic.cppfE /¥, H:h{F Hlong#ilong double,

3-25 X —AfloatE &. RE ERUHHE, $EHuuk#{LHunsigned char, HESH—4
unsigned charfg4t. {ERIREFNL 17755 Afloat T BRI THR, HAAEFE X
fyprintBinary( ) & % %1 HiZfloatfy N 7§ . (M 0Fsizeof(float)). fciFiZfloatds
ENEEREREGHREREH T —PREN (floath & mISHI%IE) .

3-26 EX—AintfdH . RBIEBGAREMSRMNE, [ Hstatic_castit BEH L Avoid*. 5
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3-27

3-28

3-29

3-30

3-31

3-32
3-33
3-34

3-35

—ANEUTEHNEE: —void*, — A Fx (ZHFHHOEE) fi—ME (K
PENFHRERENHE). &%&%ﬁ%}%iﬁi@V\]B‘J’ﬂ?%?%iﬁiiﬁiﬁ@i&
XA intHed RIS RS :

HE 37—/~ const doubleﬁéﬁ;ﬁzéﬂ%ﬂ—-/\volatlle double;iéi&éﬂ B s HEANEA
B T 41 B F const_castit > E 4 BlEE # Hnon-constFinon-volatile, R GX&E 4
TLERBIE.

B AR, ZREEEZ R F]double;iéii'-_%ﬂzéﬂﬁﬁ#aH%ﬂ~*i’%%1¢£zéﬂkdx
WE. ZERB ZaHBAPE I TEE. HERN— double kR HA, H
MBLBANTTENED, RAEEARMER G EEA. BEEH
reinterpret_cast3c 8 LA W2 A ik # (k. Aunsigned char*, BETEMEIK
BEH1 (#: LA sizeof BRI H—double X B ERBEH FH %), BE
ERRBEA R MG R. BEAIT AN TEERIELRL0?.

(WA BLERME) {EkFloatingAsBinary.cppf2 /¥ LA (8 8B 5 LL 3Lk iy 5k Il fr 4 4 1
doubleZs BB #E . AL HAR, MM B DHEHRNRE (T printBinary( )&
Borpfita) KB H3dprintBinary( )M, :IM&EEIE}FE%EE CHIGRIF ST
RETFIHA (XRRAHRBRMERES ). _

Bl makefile 3L =, wLAHE41% YourPetsl.cppFi YourPets2.cppf2 ¥ (HRZBEER

GEE) DARBITXRABFEABINR HER, SR ERERHN .

{& ¥ StringizingExpressions.cppf2 /¥, it % E M iTinE, FRPA)RERE
fr#ifdef 5IRIA R HHF. FESEZRIFR LK, THREMSITLEMRE LK
HE LB EE.
EXL—AE, ﬁ@%ﬂz?%m—/‘doubleﬁiﬁﬁﬂﬁ IEI—/‘mt{E ﬁllﬁ%ﬂ%ﬂ!téﬂ:~
AMEEEE AR, BE XA R RS

FH—/EH, ZREET - IntS i HIERRR %—/‘miﬁzm#ﬁﬁ XA
#% —/>charZF & H iR [5] —/floatf{# . _
{&%FunctionTable.cppf2 /¥ &/‘@’&ﬂlﬁl—/‘strmg(ﬂﬁT EEH—HEHBLAME

fEmain() A PEH .

ARTEEN%] (BCER) Ei—/‘makeﬁleiﬁﬁ ]'El‘f‘@)\makeu#’]ﬁﬁ/\
F2Fr, I H.# Amake debugUI#EH A AR E BNRT
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CH+R—PMRRGEFHENLIRE, HAH2K8NEH ) (RERNKXBHEHEET
$24%8%, TRAFEEYN) BANKCERB LA * HES O XAETH 2 B ¥
#iE S LY AR REAAHET, ANSARAETE T ZAT o) — B A BALE > &
R, XRBALKMAG: A4 AHILFFH 2 KHITL,

RBRBEARERY, AFSRRBERERLOAERBERVONEANTRELRMEER
BHRF. 4%, ERESHHBSSAXBRME, flmsTaE (ZEFNERE51REB T
AR ARG ). et (ZESEA B THERNMVERFERMURIPIE L
FHRBILERENG? ), WHFH: (ZESTEWHERNCIRSER. SESmET RIORD
G? ). ZSEMEFBENMBHEERE.

Y, REAEHR, BREFNLGER=AA-EHOERF, AERTELR—
MA—FREIBE. X EWRBIBHFFOL RKFGE. EFW$&ET EREL, BA
RIMNEERENAARLDRESER; RIOOES (HBR) B2, BAFREF X,
AL, BAVOBZRES, FAMCEBIA0M R EE . o B e A 7= B R A —
Irid kR B FA A AR RS,  BIR (A .

FERRMBACLEFN—EAN, REMTABRE— E ﬁ# B/ARBERHAT R
£ (fulib) BICHEFESGRIFERERE P AN AN —AREA K. E8 8% il i 72 B 3L
HrhERMRBAEN R EARENNRD, B2, XRARRMEN TGk EEEEMERS
M & (Flgnlinux/Unix) b, @%, REERIEIEHT S&EARAD, SR EREE
i Bl LB E AL EAARIE.

FrlA, FEREERBGHABRNBEEEN G L. CH+MERRITBIRZ -2 EEFER
REREMAS . XFUERER, ECHERER SR, BRXAEFHERITHCH+ikE
H—AEHT R, FHEmx e ERERAERARINR.

41 —AuheCE

—NERFUA—HRETIG, B2, CLAdE=HC ENERFRmE, @¥LAkT
A, BEMEBELNARE. A28 (Bt B8, 8. TE), BNHHBERFE.
FECIES Y, XM —HEER, TG ERIEEITRE—E, BR— struct, #5012,
RBNMNBFRAREBE R P ZA KU ZETER, "TLAXHE 477 Q1 X/ structil) — A28 & .

XHE, ERZHCESREA —Astructfl—HIEHEX Lstruct Z FRIEE. BEF—
XHERAFF. REE—/IRELE, 4e/EMN, ERRIAGR—/IHA, BEHOKEREST
L. JFREACStash, BRERAC++ER, HEEHCESHINE:

//: C04:CLib.h
// Header file for a C-like library
// An array-like entity created at runtime
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typedef struct CStashTag {

int size; // Size of each space
int quantity; // Number ‘of sStorage spaces
int next; // Next empty space

// Dynamically allocated array of bytes:
unsigned char* storage;
} CStash;

void initialiZe{(CStash* s, .int size);
void cleanup(CStash* s); )

int add(CStash* s, const void* element),
void*.fetch{CStash* s, int index);

int count (CStash* s); '

void inflate(CStash* s, int increase);
/77~

& CStashTagiX AR % & — ﬂ’iﬂ%?%gﬁstructwﬁﬂélﬂiaﬁmiﬁm ﬁ‘lJﬁu, mReE
— A (EEFNENTELE -NMERT I TENEY), EHEREFEHRA T4
struct’ B B IIRE, FILAEE—FEHE, RBEIX A struct AR IRE., FCHEH, JL
T SRR LAE AN BBy structfh L E Bl typedef . X R (AR R X A structVE 4 — A $i
RAALH, FHERTLARE X Dstructfy 35 &, Filn:

CStash A, B, C; ' ’

storagefis4H /2 —/-unsigned char*. xR C GiZ % THNB/OFE R, REELE
LB L e RS RAN— A, XEKRTAAKSH, B—B5 -4 FHE. AT,
B CStash it 1% i Fi FERUE M AT R, FiLivoid*/Eix B R M E 43F. AT, BATEE
BIFE A RARE MMEEA R AR RS T, RSN TSR,

EA LB SRR (anRWE AR SR IrE, Tﬁ%fé%ﬂﬁﬁﬂ%%ﬁ%ﬂﬁﬁom&hbﬁ
dil%) T

//: C04:CLib.cpp {0}

// Implementation of example C-like library
// Declare structure and functions:
#include "CLib.h"

#include <iostream>

#include <cassert>

using namespace std;

// Quantity of elements to add

// when increasing storage: ’

const int increment = 100;

void initialize(CStash* s, int sz) |
s->size = sz;
s->quantity = 0;
s->storage = 0;
s->next = 0; -
}
int add{(CStash* s, const void* element) {
if(s->next >= s->quantity) //Enough space left?
inflate(s, increment);
// Copy element into storage,
// starting at next empty space:
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Fd¥ HEHE 111

int startBytes = s->next * s->size;
unsigned char* e = (unsigned char*)element;

for(int i = 0; 1 < s->size; i+t+)
s->storage(startBytes + i] = el(il;

s->next++;
return(s->next - 1); // Index number

}

void* fetch(CStash* s, int indeXx) {
// Check index boundaries:
assert (0 <= index);
if (index >= s->next)
return 0; // To indicate the end
// Produce pointer to¢ desired element:
return &(s->storage[index * s->size]);

}

int count(CStash* s) {
return s->next; // Elements in CStash

}

void inflate(CStash* s, int increase) {
assert (increase > 0);. :
int newQuantity = s->quantity + increase;
int newBytes = newQuantity * s->size;’
int oldBytes = s->guantity *.s->size;
unsigned char* b = new unsigned char[newBytes]:
for(int i = 0; i < oldBytes; i++)

bli] = s->storageli); // Copy old to new

delete [} (s->storage); // 0ld storage
s->storage = b; // Point to new memory
s->quantity = newQuantitys

}

void cleanup (CStash* s) { !
if (s->storage != 0) {
cout << "freeing storage" << endl;
delete []s->storage;
}

Yy /)~

initialize( )@ i B L R4S MME. THstruct CStashI L EIRE . &Y, %E
storageiSht A, FRASEMILIERE. |

add( )& $AECStashfy F— AT AR E LBA—ATE. Bk, CRERBATHZHA,
MREA, CRAEE/Einhate() E H Y B2

BEAREBHTMET RO ERNED (RECERME R void*), FILIRIEAMR
H, BRXOHBERGENERE. RISA—AFS—AEHREIXAT R, THXTi%
VUE 5 B 00 B 5 B RO PR B T AR . SRR DR, FEstoragerh 2 HARIE T,
Hinextfy 8. HTATERNFH BB, nextlBF LENTENKE (GEF), =
H:startBytes, #R)5, Zelementififiy— Munsigned char*, FrLUXEEEE—NFHEEE—4
FH I HE, ¥ T Rstorage R BEZ Al B . NS MUnextdg i\ T — A AT H BT BB
fetch()BE RIS XA BB AR “Thil BEFEIXAME.
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fetch( )H St Findex B AMF, MREAMST, BE AL R, HhbRHindex
BWIH. B hindextg i T HIx FCStashi BB T H M, FLALATE LB LTHAR T
¥, PAEEFHHREROREZR. Yk ARG Tiriistoraged) THrit, H3H
AEHaE, mRLT XA M FRFEY . BT Ahl, YHERBAERET&.

M FHLEHICEF R, count( )EFR LXLAIREA AHE, BHFQEBHKEAEM, KFELR
HNEMAIEN. Hlan, A —/struct CStash, ﬂ;j!]intStash, BN 4l o fF FlintStash.next
ERECLAZ PN E, EMAEUFERER, mARLZEcount(&intStash) B EIAMA (B
AEZHEHR). B2, mRESECStashfyNER MU ARG, LA dEEiAH
FZNREALEANREE. HH, REBFAASAHREEN i WikitmRd. mR
b 1RE % AR Fstructfn B BnextfI{H, ILMBTREALR A IF Tk Enext, BRI L
7 ik AR R 2 R AP S IR AR IR IR Y (R, XA AT LA o )

4.1.1 ZhEFHESE

A AT RETSE 501l — - CSatsh T EHI R K ERRZ £, FrLAMgE (heap) w4yl
storagefSRIKINTE. HERBARIAFR, ALESTH 2%/ IFEEZSE . £SE2FH,
MEB A EERENERNR/D, BRATCAMERSE, 8, "TLLE ST Al S22 %2000
Airplanef)zZ[d], A RZ204 . EFRMECH, AN E RS D fmalloc( ), calloc( ),
realloc( )fnfree( ). A, C++A&FHEMMAL . ﬁﬁm*ﬁlﬁ?&?&mm‘i&, B 5 kit ix
MESHHIZEFESE, (EAXEFrewindelete.

inflate( )& #% {# Finew 4 CStashf3 2|38 kRUZ= k. FEXFMER T, R BAFETALE/N
‘B, assert(){RIEAE k(& Ainflate( ) hincreasefI{H . EMFMEAIFT THEE (inflate( )58
) BitHnewQuantity, HELLFANITLENFIHESEFinewBytes, X2 BHIF .
B, ATLAGE M B4 B # £ >, oldBytes/H |Hffquantityif .

KPR BLH B Enew A2 X, EEBSnewkE@FHRER:

new unsigned char|[newBytes];
newZiE A — R AL
new Type;

K TypeRnf BEH Lo RMERART. EXFHEHLT, RNFL-ITRERN
newBytesf{junsigned char$té, X2 1EHTypei B & . ﬂTL)ﬁ}ﬁﬂ'ﬁ#i%&mEﬁ,
(Gl4nint, FRA:

new int;

BRMOXFEM, (X ATLAERER 3. ;

new%éitzﬁ@?ﬁﬂﬁﬁﬁﬁﬂ’]f’&ﬁ%ﬂﬁ&ﬁﬂﬁ% EIJH: 417 Frnew ’Upe iB E )
245 TypefU g4t . R FFrnew int, ﬁ@#ﬁﬁ—*intm*ﬁ%o 4N 75 Enew unsigned
char¥idll, iR BlAY R4S XA A E — N TERAIEE . 401% 5 FRIEX A newH i R A0IE B {4
WA —NEFERAIRE. | :

LR, Eﬁﬁfﬁfﬁlﬁ‘lﬁ]ﬁ#ﬂﬁ‘f‘%%ﬂk, ﬁlﬁﬂﬁﬁ%immm, Eﬁuﬂfl]%?]ﬂ’] C++H
F|iT 2 B N5 BEAS ICEh I LA .
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—HoR THWAER, RAFRPRERSHE XN HATR, IXEETHAT
PRIERH, TEESR P —kEN—ANFH . BAREE LS, SABRRENAFLR, MERF
MEGES EREFAFRIEN . deleteX B FRnewly3t Bk @F, £ Hnews ALK
Froe it i delete R (AR EIC T € Mldelete, XANFRMARMAT, XHRANEEE
(memory leak)). {#iRE|—ZEE, NWHFRHELT. B BEEREAAHKRNEIEX, 4
BELARBRIES, EEXREBEANREARIEE, MAROUR R — R . &%
BB R R £ AT E I — Xt 2= ﬁ%v

delete []myArray:

—BBRTIHRATR, $BEXAHRTRORE BT AR S storagedsdt, HiHEHE,
inflateit 52 K T1E% . .

R, BEBSEMAE RN, BAH-RNE, WY MdeleteBE M R EHE, X8

DA REEEE SRR B R A kAR E RN TR, MERFRE S BB,
BEARETEARNZRNAFRS, HRARBRINRESBRFTEENNF. HEHFRE
EFE’E%_I#JEEUFI%Z#JWZW& Efu#“%ﬂizﬁ‘cﬁmﬁﬁm{ﬁ —%fiwﬂfﬁﬁmﬁﬂ’ﬁﬁ
Fﬁ‘ﬁ’%& B, E*{Emﬁﬁ;’kﬂ’)mﬁmﬁ (handle) (bﬁb”ﬁﬂd’%‘ﬁ?ﬁ#‘ﬁ BENEERE
BERAEBHET). ,
_ ﬁ%ﬁl&ﬂd‘ ﬁu%&&tﬁ'ﬁ—/‘iﬁ ﬁﬂé\az/"‘iiﬁﬁﬁﬁﬁixmﬁwéﬁazdﬁwﬁﬂﬁ
e %%%?ﬁﬁﬂﬁﬁﬁiﬁ)ﬁﬁeé ﬁ%ﬁAiimEzﬂJzaEﬂﬁﬁ/‘ﬁﬁmiﬁﬁﬁ
mix HERNFIE, RESAIETRELOFMEET, T%ﬂlﬁrf’:{ﬂmiﬁﬁﬁ AEE B ZhiERR.
5[ Eﬁ‘ﬁﬁﬁﬁ%deleteﬁﬁcﬁﬁ&ﬁﬁ% delete‘hlﬁiﬁmﬂéﬁ XA FREFTLAB T —RIA
Fifnew M. 7Eix /& E A BH ) i 5 f cleanup( ) B, bﬁﬁ)?ﬁ%élﬂﬂ’)$1‘%

AT R, Lh?hﬂiﬁﬂ@ﬁ/‘CStash % —A-1int, %'_/l‘ﬁﬁcﬂaSO/‘charéﬁﬁJz
BB

//: C04:CLibTest.cpp

//{L} CLib

// Test the C-like library
#include "CLib.h"

#include <fstream>
#include <iostream>
#include <string>

#include <cassert>

using namespace std;

int main{() {

... // Define variables at the‘beginning
// of the block, as in C:
CStash 1ntStash stringStash;

“.int i '
char* cp;
ifstream in;
string line;-

: - const int bufsize = 80;
// Now remember to initialize the variables:
initialize(&intStash, 51zeof(1nt))
for(i = 0; 1 .<-100; i++)
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add (&intStash,..&i);
for(i = 0; i < count(&intStash); i++)
cout << "fetch(&intStash, " << i << ") ="
, << *(int*) fetch(&intStash, i) -
<< endl; '
// Holds 80-character strings:
initialize (&stringStash, sizeof (char)*bufsize);
in.open("CLibTest.cpp");
assert (in);
while (getline(in, line))
add (&stringStash, line.c str());
i=0; -
while((cp = (char*)fetch(&stringStash, i++)) !=0)
cout << "fetch(&stringStash, " << i << ") ="
<< cp << endl;
cleanup (&intStash);
cleanup(&stringStash);
Y /77~

KRECIEFTWEX, E?ﬁﬂ’]’;“éi#ﬂ&mam( WERRIFFKEL . S8R, BRAERNBFR

(226 H9R/iE it 18 Minitialize( )34 CStash¥4 ., CHERYIRI 2 — R 4500 Fl AU B B R4 1L

MEREROESYE, NEXEREEEER RAHRFLEE. RBRHE, APARLE
iaf%?ﬂﬁéftﬂi%%%ﬁéﬁmo R mEBIBERT 4, HAROBRINRERN: 8B, %
—%, IBLHE X —MJﬁF§§u\jﬁ)ﬂt“{tﬁﬂ=m$mEz¢mﬁkﬂ’J ECH, B
ﬁﬁ&ﬁﬂ%ﬂ"&%iﬁﬁ%%ﬂﬁké( IETR).

intStash7f ¥ &, strmgStashﬁ)ﬁc%ﬁi&%ﬂ :z*hbabﬁﬁéﬂmﬁLﬂﬁﬁﬁﬁgi#
CLibTest. cPP%ﬂ}A'#?Eﬁ”??]i?ﬂ?ﬁ%?bhnemstﬂngqi%ﬁ}ZE’J SR F5 {58 R B IR o B e str( =
HE—A g hline T FRIIEEE.

4 TiX B4 Stash2 /5, TLLERENT. intStashi#TE] T —Aforf&%r, Fﬁcount( Vi
ETHRE. stringStashfJ4TEIA—{-whilelE ), fnffetch( )ik BT MR /RITENRER X i Bk

B HERE T HEA R R
cp = (char*)fetch(&stringStash,i++)

EREFEAC+HATHIETLE, EAALTFEERHMERRvoid* (CRIFF).
4.1.2 FHEHHEN

EZECERTH—BRBZANEEY TR - TEEEMEE. EELHCLib.hs s
WEERAEY RBCStashFy 30k, FARZERARERBBUXA LB 4. R, &
e — BRI 4 . XFEXBRE—AFE, BERFR ERCH—FEHE.

BRBEM BTG KT EY, ERABFUECHAREST . RAREHY
RIEBACHRTLAR (HEEC+H+HARWLL), —MFHRESSERBF AN S HEFH
Ef, R, RECEZWRME, HABEXE. XREERIR, FEACREZTELSRIE,
WH -t R EE L SntHS kR, % ’E%EJ:TE'E’@@T—Aﬂoat IEMEAHE
FIW, XE&FEIEEREIRIbug.

BAMBSICIH: (R B AcHIXH) %—A&l1¥~¥—7& (translation umt) X,
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WIFREGS/BIERLT LRz, XN ERMEXNRT. X8, BEECHFRERER
FEEHRMYEEN, FABRETREFSMEFHEME AR, £XXHFEPROFETZ
BAEEN, FAERELCHENEMbY, SiFSERbMEMRTA. fl, mRELL
ke —A £ void func(float), ZRiFHphsnE, MRA-NBUASKEARXNEE, M
YiExAinti i hfloat, {EA{EEBH [XPFRAR A (promotion)] . MBHRAEFH, CH
%2R E A ERIRA —Munc(in) 7278, ERAMIRT, HREEBERHHHLES Tiunc(),

SFEABEEIT, FiFRECE A BARCH, F.osi#.obj, SEHARLNFSER
VR4 XEARXE, ERLENBZHNRG, hESERERNTITERF. EERTRS,
B ST A RISMNBSI . B0, 7fECLibTest.cpprh, FEEAFN(E A T initialize( )Fnfetch( )ix
BOERY (XHE, FFRFSENERAT2), BEXPREX. BNEJNLEXL, BIE
CLib.cpp. iX#, 7ECLib.cpp @AM RIMNBEI . 24558880 B A X RICHRAE—E
B, EUHBERENSESSIE, RHEMERGRAAE . 7 THATE A X s b8
ok LS RS H )

FECH, EHHIEARMIMNES AR —LE AR R AT, BEECTHREN TR,
B, FrA A4 28 ER 04 230 UC Bl 1A FA ALY 6 B e 3T RO R O R ik . anRAE R Bedi
VA —/ i ¥func(int), TER— B+ A func(float)iy ik, ERFINAE _funcfE
—Kbifi B A _funcfE B—4b, BINAXER, 7EURMfunc( )Y, BintE A4, Mifunc()
BN hfloatfEde . IRXANRERIEXNMENAES, EASHFX /M. FXLE,
IR IR RAY X Moat{f A RERIAF A A E, XRBIFHOER, BHAXA buglRAERH .

4.2 WBJLH [E]RE

BAVEE A B IERRESD, EN{E%RTZFTEH?Jﬁf“WE‘Iﬁ CStﬂShlﬁﬂ’JﬂﬁﬁﬁiCEﬁ
RELEFHANT, HEMRARE—SIL, AR IE R M . Bl A A e,
Ezﬁﬁﬁ"ﬁ*ﬁ']ﬁ—/‘lﬁﬁﬁ%ﬁﬁﬁ“%*@mﬁﬁﬂ ﬁﬁ%’llﬁﬁgﬁﬁgﬁ X AL il & AR
SR R & AR, ﬁlﬂ@ﬁﬁﬁ’ﬂ‘ﬁﬁgﬂ‘fﬂl&?l@ﬁﬂ

TECH, MR ARG 2 —R 4 F4 K (name clashes). 3 F@E$, CHEMEA%
F23, HEBBER-ARRLM, BE-AERHER, WL, ‘é’lﬁ‘»ﬁ%éﬁ%#"#ﬂ:
B, &R 18 4 TR A G AT AR T A

BiRkeEENSFER BWERAE, S EEE — A SA MG iE R
o BAT B#ERIA binitialize( )fncleanup( )R 4F £ F . MREXNMCHEBETHREMAE TX
P EEXHE, CHREV[ELHRY F4F, frif CHEL REFHEEAE RN ARSHER+
RBUAELE. ESEENEEER—ACEETTH, EZRUESANRE. FHEERESR
 BXEBERAFHE, BERERESUIGETERBRXHR, REEERRPHHHKT,
BE - RAIN RS L (Ll XALAERZE—FINEE, - ﬁ)ﬂl&ﬁﬁﬁﬂﬁ’ﬂ?ﬁ*%ﬁ*"
FEFEL)

TC VBRI ﬂTﬁﬁ{Emﬂ%ﬁﬁﬂﬁ&@&H’lﬁ”CE %Tﬁ?ﬂ&:&’“ﬂﬁ CHEEI™

B SEENOA AN E—ABEEF & . FLL, initialize( )Fcleanup( )FIFEZE
24 CStash_initialize( )f1CStash_cleanup( ). XE&FZHEAN, EAE ¢ fgﬁﬁ‘r X/ “struct
B4, T i%eR BA SRR B B A 0 X/ struct 2 1 .
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PR TERC++E—SHRHE. Hii14E, struct NIRRT ARS 54 BIRIAMHE.
fﬁi%-*@@ﬁ&#;i?structj:réﬁﬁ ‘»’JHZT‘PEJZ*UC}‘%#E?UE!&&J:‘E" &Eﬂt% Ht
ATL!:EI&EUJ structB’JﬁEﬁ% :

4.3 Ezkﬁ&

C++)E—F IERIXHE, El%z—fumﬁistructlfﬂ“ﬁ (7] “ﬁkﬁ@%&” CStashity Chfi 4 85
ﬁ2C++B’JStashF'75

//: C04:CppL1bfh
// C~like library converted to C++

struct Stash {

int size; // Size of each space
int quantity; // Number of storage spaces
int next; // Next empty space

// Dynamically allocated array of bytes
unsigned; char* storage;
// Functions!.
void 1n1t1allze(1nt 51ze)
veoid cleanup (); s
int add(const void* element);
void* fetch(int index);
int count () o
void 1nflate(1nt 1ncrease)

Yi /17~

¥, HEEIXTGAtypedel, TREREFRUE— typedef, C++REBILHE
BB AXNBFHEEA (Bifiint, char, floatfidouble XA £ —#).

B ISR R 5 AR 224, Lﬂ&ﬂwﬁﬁﬁstructmmﬁﬂi’ %91‘ EE%?IJ xf
E‘Z?ﬁ”‘ﬁ?ﬂlﬂﬁ’JCﬁdﬂﬂﬁ—/"%ﬁE’éiiﬁT FEC++H, & m@&ﬂ?@ﬂﬁ‘%*’]&%&ﬂﬂi
AEXANG #’JJ:L%B?F)?E@&B’J%#(‘%& TIRGIESMBHEOXE. TE, XEH
BHNARNSHESENTBNFEEERX, MASXERBEEILEESR.

INREXERPRBERCETMMLERERN, BREEN. SHENTHRZMEN
(BRBEARX ML WK, LT EEXE), "/‘Eﬂ& -1 EEk. ERA
e, HE L

Stash ‘A, B, Ci:

HA ﬁ%%f&"&ﬁféﬁﬂ‘ l‘]B’Jadd( )k@ﬁl ' :

AR JLFACES—8. EABNE, XBET “AFEN", ECHHF
Ri 2445 Stash_initialize( ). Stash_cleanup( )Z:x#EEM. X R EstructNEl, RIFSH R
T FAERI S, Bk, 7EStashpyEfivinitialize( )R & SEMB LB R initialize( )48
Mze, BER54RE S Ainitialize( ), HASHR. KERS I IRIERAR 44 B A F BT
O MR ERRBHN R L. AT BARBEHXMinitialize( )/& TiX 4 struct
Stashifi 7 B TAEM M @Istruct. #5318, YIEEESGXNREN, FETSBECEB—
AT HBEENEERES, CHE—-IFHWBRMFC:), EARRITELF (XHEGLAE
RALFAEREARNTEEN: ELRBEENRE—structFEEN ). Flan, mRFE
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}§ 2 initialize( )& T Stash, 3t EStash::initialize(int size). F[LIET, A THEREEX PR
dnfe] {8 1R RIE FATRY: :

//: CO4:CppLib.cpp {0}

// C library converted to C++

// Declare structure and functions:
#include "CppLib.h"

#include <iostream>

#include <cassert>

using namespace std;

// Quantity of elements to add

// when increasing storage:

.const int increment = 100;

void:'Stash::initialize (int sz) {
size = sz; -
quantity = 0;
storage = 0;
next = 0;

}

int Stash::add(const void* element) '{
if(next >= quantity) // Enough space left?
inflate (increment) ;
// Copy element into storage,
// starting at next empty space:
int startBytes = next * size; _
unsigned char* e = (unsigned char*)element;
for(int 1 = 0; 1 < size; i++) :
storage([startBytes + i] = e[i];
next++; o
return(next -~ 1); // Index number
}

void* Stash::fetch(int index) {
// Check index boundaries:
assert (0 <= index);
if (index >= next)
return 0;. // To indicate the end
// Produce pointer to desired element:
return &(storage[index * sizel);

¢

1

int Stash::count() {
return next; // Number of elements in CStash
}

void Stash::inflate(int increase) ({
assert (incredse > 0);
int néwQuarntity = quaritity + increase;
int newBytes = newQuantity * size;
int oldBytes = quantity * size;
unsigned char* b = new unsigned char[newBytes];
for(int i = 0; i < oldBytes; i++)
b[i] = storagel[i]); // Copy old to new
delete []storage; // Old storage
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storage = b; // Point to new memory' -’
quantity = newQuantity;
}

void Stash::cleanup() {
if (storage != 0) {
cout << "freeing storage" << endl;
delete []storage;

} }//:~

FECHC++ZHAAFLATAR: H4, KXEHHFEHRRRFSEKN. ECHH, TRE
FRREEFEVNES, TUNHERFRE-NHEFE. SRR LR EARAERRAR
RAPEL R ZA—HWEES %, EdREERARE 2450 E, Cr+ RIFHFTLL
RIERM AR E XA KA HREBXANFH . MRIEXA R PE L EREH R
RERDSK IO, 4R 1% 35 1 — Lo A DAPRIEZE XA 3k SCPF i B9 PR B AR /- 2 L IE RS . X B
B, ENKCHERT REFEVINAROCE, H HRIEX L&A B A L E T
W A — 2

2, 2REEARFTUAZ CERERNEMMERAFLLIEN (XRBRZ%E, L
BT E/BAKARE). R0, BAEESCERZRIFASER, MMk ESE LHLEZ
FELMH, BRAFA SRR .

ALAFE], %TVHﬁ@fﬂﬂEEEAJﬁE’JCl%ﬁdiﬂﬁ%—’“‘@&?rﬁ%ﬁﬁﬁ’hz FILLASH,
P X Rk LA ECIRARRI—#. YR, ZNSBMATE, BRI RECLH
THE—MrEfstructE i . BR, 7ERARKNE, RAREER. 53#, A Bs->size =
sz, Ti'5size =sz. XBRIHER T ZRAs->, EXHHRIFEAERFHRRETMEMS L. S,
C++ GIFSFLIABMNBOX LR . Lhrl, BN “BE” WE - 2% (DRELMAF
THEBRXA SR ), 3 B 43R Fstract R i B ORI 8, SFAR RS, X
BRE, HMED—structiy sl R RBP, il E RS HK AR AT, BATLAGE AR R
R (A R E). ﬁ&%&E?ﬁﬁjﬁﬁﬁ%ﬁﬁé%}ﬁ#&z*i&%%#ﬁm%q—FF&?,
EMERREREAMMANERSE, mELEAS M.

HAE, REHFERMERE, ’&ﬂ]ﬁ%"ﬁ%&tﬂﬁ/‘%ﬁﬂﬁﬂtﬁt WIS ELRER? X
AN ERICHAS, XRRESN, HABANREHE—BHEM s —/CStash*. %
C++ i, FHRE—BH. XBEH—/MHHIXEF, FRhthis, B AX N structiyipht .
EENTXAENCHEAR ‘s’ FLATTLUH FHEIEDHRE RCRE.

this->size = Size;

X FE BRI TRFFH LR TR, BEATFEBRXAEA T X EAthis.
A, BATSHEIE AERDHE LY B Mthis->, H2, XRREXH R INEME L.
BE, AL Mthis, MARBEMAER (WE, FHEA—LERAthisty B+ ).

BT ERE, FECH, WLIMvoid* R EMEgst, filan:

int i = 10;

void* vp = &i; // OK in both C and C++
int* ip = vp; // Only acceptable in C
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MHGIFHEBEL. BE Cr+ f, INMBORAATH. HHLR? FHACHEREFEES
BeHl, FILABEATRARER B BRA D HBA Y. TC++MIARR. KEECHH
R, YRBEBAEMERN, RESRALY. XK —-HERLBREEN, WX T
C++AEEE, HAhfEstructh AR AR MEEBAE Cr+ i struct{FB 4 A #EBRIE,
ML BEB L AR TstructiZ 48 FHAFERB R RS X2 1k K —AKhrryTrik.
Hit, C++AFHEMARNIRERE void* ((XE void* BN EE, ERERZ®K, L
FHIEMA RS, ERAEHvoidigsHRA EMEMR TR . — M RUHBRLREE
BERIFIREMRIZES, ROEhHFELEEREED BRETLE.

B T - EBYREE, C+RNBREENBENZ -RERFRTHELNCHFEN C
REG, - LMERRAESMFXAFIESHLE. AW, XHFAEFRECATFIERRIDERGE A sh it
C++#%. A—& C HIFV/AFHNARARLKIME HEN (FBHESKFEEN). C++ R
FENTFREFATEREMBEER, XAEARKTEA. kbt ZCHEFLRMNME
BHIZARAGRRN TR, BR—BF C++ BRIBXNEF, RSB HXERE.
£ CH, BMNEFEARFERFELIRE, REBRNLABEHISEELE. £ C++ P, &
ER, BFRFEHRT, BHRELET. XREANZESHEBERE KIS

ETFEBARBEFH, WLAFEZ Stash iy C++ JRAFH{E RN S — KA.

//: CO4:CppLibTest.cpp
//{L} CppLib .
// Test of C++ library
#include "CppLib.h"
-#include "../require.h"
#include <fstream>
#include <iostream>
#include <string>

using namespace std;

int main() {
Stash intStash;
“intStash.initialize(sizeof(int));
for(int i = 0; i < 100; i++)
intStash.add(&i);
for(int j = 0; j < intStash.count(); j++)
cout. << "intStash.fetch(" << j << ") ="
- << *{(int*)intStash.fetch(j)
<< endl; '
// Holds 80-character strings:
Stash stringStash; )
const int bufsize = 80;
stringStash.initialize (sizeof (char) * bufsize);
ifstream in("CppLibTest.cpp"):;
assure(in, "CppLibTest.cpp"):
string line; .
while(getline(in, line)) .
stringStash.add(line.c_str());
int k = 0; o
char* cp; )
while((cp ={(char*)stringStash.fetch(k++)) != 0)
cout << "stringStash.fetch(" << k << ") = ™
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. << ¢cp << endl
intStash. cleanup();
stringStash. cleanup()

Y /i~

&mau&ﬁﬂyyﬁﬁﬁw(mﬂwmrz%m<¢~ﬁﬁ%ﬁn&ﬁ%m,EM%
TEERBAREMALES, TARKRCIESREINIRE, kBRI Ly .

X B RFBFICLibTest.cpp4{Ll, BEEAR A&, LREATZHERKRERED
B 4. ﬂ%—A%%Mié,EﬁwT ﬁﬁﬁmﬁmﬁm;%mmmﬁﬁ$ﬁ$%m
BRR, 5%, -

LR ZERERENEA, %L%E&E%%Cﬁ@ﬁ TR % B4 15 A0 this
£355, C++ HEIFH lntStash.lnltlallze(sneof(mt), 100)3% #1Stash_initialize(&intStash,
sizeof(int), 100)—#: 7. MRABEEANIATHTH LIE, TUUELBERNCH RiFS
cfront, ‘EMAT&TH %, EHHWRCRI, REHH C HiFEHE. XM HEERE
cfront REC++RILBHIAC RIFBHNE L, A THREHEE C++ RERER. F
B X A C++ 4 B B A=A C, mu&Mﬂﬁz%ﬁﬁ&mcﬁsﬁﬁcwi%(%%%%
BABR ALY FEHECRID).

ClleestcppB’J%—/‘Eﬂ"{mEl/\reqmreh;k)‘(# ﬁm?@ﬁﬂi%ﬁ'ﬁm%iﬁ: %5
Bilbassert( )EE MBIRRERS. RS T HY, Hh—ARAEX BN TREXH
ik Ffassure( ). EREXNXHRECLHDITF T, WREE, EHiE— Mrkt
B, HFFXAMXERERTFFLRHBERF X, EREEXHAEHIE-ASE).
require h I MAE L BHEHBLAE, HHRL TRIEMSFTE RO HIEFARIE 55T
FFT. require.hBift T AW S & RIS M TR0 E SR R0, HEREIEEEHNHEE
B XU RSO TEA B S T R ~

44 HTARMR

BAICELBA T ABONFT, BERDLRE-LRIE. BREBEHEEHRMNCE
C++h R A R, XEIRBBITHEMEATMSEEE. £ C h, struct@BIBENER, &
BHIRMRSE &K, ERBITLRENER—a. EXRTRERRHFEZIN, JLE
f. XX g M HEITHRVER BT LAZE BIAL . %ﬁﬁﬁ@&ﬂzm&ﬁ*@m SRR T 5
HIBIE T, EEERER SR (SRR C struct ARRM—RE), XERMIRFTH, KRR THE
HIBES . MRE—NESLESRIEE, A CmidieiEs).

FEC++, MRBMAEER, ENBATENELR “—RFEHX" (EHBHEEE, 3t
KLBER—IRIR", EC++E—MH—RMIE). BR—RER, X BREFBEE,
BB & & A X S gt T A B 4R 1 . o

REHR, HTFEMES, HPRXBRIEN, HAZL2—B, REENRTLIEZHY.
BB KBARTEHAMNRETRMH 2%, BRIBAAYLFERCLMHFMT .
F—WiEER AT & (object-based), BHEENER Cr+ MEAMEBXREMH R,
FEMELFEN. AW, XRARERERAMRIEZ IRy, SHELAERSESR
BEMNTESRETHRY, MARERMEN.
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4.5 S UERAKEY

HRFER R BHABE—CHREDATLATORBAWBIBAT., XFFERAHRE
(encapsulation) ©. —/BAFEMIMIBRMTTRER JLABUREREE 42, Bl float, H—/M4g
B — BB ROTGEBEFEMIN: 55—/ float & int 400, FF. BA
REFITA.

Stash (72 Al T —AFi#dBkAY, “[Lladd(). fetch()F1inflate(). Fi}iHiStashsplfE—

/> Stash EE{R BB float f A —/> float —#£. —A> Stash A BYHFITH, HEEHEZH
BR—A k8 APERISIET . FRStashhfe f 448 XA (abstract data type), WIFXEH
AERER VMRS ARSI R . B, Cr+EGEEFSEERB—FOEEET, mE
B— AR TEE—A Stash , FiFF[RFREE T —A Stash X NEM. HHMREBEXRE (7
RHFRA R P &L £ E (user-defined type) | WIRBBA LG NEBRBIMIRBLE —HH.
Rifi, RINEFBIEMR LPITERIEN S ZEE AR . object.member Function(arglist)
B —A3R WH-ARRARE. mERRMNROBER, BRZA “I—IHREEH
B X#E, 3T Stashs, iE4)sadd(&i) “RFHLL s, WL, “HE5EC add()”.
HL b, AAMRBBALLEEAN—DE, ‘G2 REN L. Lhl, FEBROHRARNRE

e R —-RARIFAAENKEHE. SR, ﬁﬁ%@lﬁltﬂﬁﬁfﬂfﬁﬂ%ﬁ.& EmRs

BTk, Fi Cr+ MFKBUREBMTHT.
4.6 MRETH

EFFTE L2 FERHBA—ANHEERE MR Y S KM YRMT L. BERE “f CH
struct—#E” . HEL b, IFC struct (FHHC++RIHGHE), HCHFRTANRBIHCH &
FRPANSEAME, AL AR 7R AR B R I 25 R HERn /N S OB R 0D,
HARTFEMER, ROERBREHHENTAZERRRG. (AERRTFAIBHENS
IR K /INFNAR SR < )

— A structfy KR BRIFTE K AK/DRIF. B, 2H—A-struct #E45RIFFEEN, S
jﬂ%ﬁ%ﬁ?i‘-%bﬂiﬁﬂﬁ-ﬁﬁ ﬁﬂi%&?‘]?i&ﬁ#ﬁrﬁ$ E%lﬂﬁ#’ %AJE@J#H{'IE
RN FeE 15E, BIERLRLXE,

}‘H sizeof Lﬁﬁ“]'u.ﬁﬁﬁ struct {4 BE . JXEJH —"*zhﬁd%

// C04:Sizeof. cpp
// Sizes of structs
#include "CLib.h"
#include "CppLib.h"
#include <iostream> -
using namespace std;

" stiuct A {
int i[100]: "
}:

struct B {
void £():

o AMAIIES, —EARRMMEL, B AR AN, (& T—%it ),
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}:

void B::£f() {}
int main() {
cout << "sizeof struct A = " << sizeof (A)
<< " bytes" << endl;
cout << "sizeof struct B = " << sizeof (B)

<< " bytes"™ << endl;
cout << "sizeof CStash in C = "
<< sizeof (CStash) << " bytes" << endl;
cout << "sizeof Stash in C++ = "
<< sizeof (Stash) << "'bytes" << endl;
Y /77~

E&%ﬂﬁi(%%ﬂﬁT%ﬁ?ﬂm:%L%*¢ﬂﬂ%ﬁ?é%%%%wlﬂﬁﬁ¢
int HFAFT. struct B A FH), FEAERBEAEIBEAM struct, 7£ C h, XEAAEH,
HFE C++ 1, DLXFREFEDS A —A struct, - H—r) BRELRRIZ RBAHITEE, FTLLXRE
e, REw, BB MTENEO-ENERE—F R EVIERE. EXESHREN
BAH, INMRERE, (B2, HEIEXEmX R HITREMER: EMNS5EREEIILE
XA, BAEX. MROZFHN 2 —REBENHRBHE—ME—Ribat, EHi,
TCHR B A RIS BB B/ M EF R

%Fﬁ*ﬂuﬁﬁﬁﬁﬁﬁCﬁ¢mﬁﬁ&E%C¢%WW$Mﬁ§ﬁH C++ RAOA
BRI AR B BT

4.7 S HHEH

LBoET —TESF KA R K Mstractit, WO T - FHERT. —RIFR, FLE
AR FRITMKBARESER. B, SHFEHHED (FH) ML (KRR
EX) REIER, ERLARESIFEEFARENAKNBEL T TURE. &F, HxA
12 AU S B OB 3K 3

LHRE kPN C REM, LCEMBREMBY . FELAEXCESHHUPRRIAE,
HEEF[OHABFREEN, HLUBEREOB RNLERTENAEY, BRIEESH
gitght. 78 C++ o, AXHIERERIERUER. MM TRASNERFI R S LR,
EEMNHBRAEERFENER: B, AXHEFRIFSERNNWETBLETRAM. IE
BIF A RSHA Sk SR SO SRS, BRI A E. B T epp X HHREB A B IR
PR . Sk SCHHRAF BUE D HLTERH TS .

BARGESRAREXAM, (B, AC+HBE&ERM ARG RERAE, BEMBXA
BEIR A3 RESREES, FEERR - AXH TR ERBEFER. EC+H+hXRu4
MK, TECH, RILUEEFA R EEBGHCED, HEEC+H, MIMRBIBARIHEETHIH
B, xR EOR BRI — A structh BB T Bk AR . TR 5 RS A struct B
PR, REEIEEHE A . ECH, BEMERRSUE, MAEC+H, XR—IHEE.

471 KHMEENE

L HERSR, CRFARLCH, MEREMHEFFAXREK. Sk, ATAERE
EREMRA T BB AT A MEA XN X EmEMERRFSNERE XM TIHRRBIFES—
www.TopSage.com
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ARG, Flan, XBEACREprintfOR— IR BIRAEE (3K A <stdioh>):

printf(...});

EMERTTEOARAS, WlprintO—LRY, BABRARD, BEWT B
kAt T ABHMES. ERCHOES, bl THER0RE.

ERMATIRAE, MERFERT A &Y, E—AXERTRABTHE. HX
SRR ARIER XM F LAY, CTRAEHHIR. AR RFSUERBER,
EREFFEARS, —AXRSHIEIR. SRERE R THIR, 6 A R T LR
2 B H S X R L

A 0 S B ARHCAE — A Sk o, #ﬁﬁzA*Y#a@Eﬁmzw%ﬁm
SRS RIS, BRAERRAE ARGk A I — B, R AR
RIS, BALURRERME LR,

TEC++H, MR —AkICH ] T — A struct, Bf17E F Astruct {4F T )5 Fi X
A struct R 7 B RE DT BABE XA L. MRERLFEHRAAEARE, A%
ER R AR, Cr+@EBLAHMRMNE. BT BB TR LI, 153 RIEEFH
—Febk, HELEALBEMEAAERSED, TROSBFEER.

KR RATARA RN R Z AN A L. X ALHR T RITOEIREN, HREA
FHETSRMERE. B, XERMBRMEMTANER.” AAEEL S 5B
FRMABRRE, GESBENAXEEBERERDRE. XA structf) A A B EBEEX
Ak, GIEXADstructitR (1), ERBRRBERRE (BRREWEHIEORID) &,

S TR AV PR S MG B 2 BT P R B A X SR M R B, PR SR B B BT
B R R BB, HIEBREURTXAN AL, KR, BRIRSIRAIE KO B X s,
SR A 3K AL 12 2 S R 0 S R S5 R R SO b R Sk B 2
AR AETERNREELE, FLAGES TR — BB IR,

RAVLHOARE S T ERB AL RRIMNR S A B K X, %i%?ﬂAE¢WE %
— A I B RS R A Bk . EARENR CRRFREE, MARTMEESNE
E,Kﬁ&ﬁﬂ&&ﬁ@ﬁﬂﬁ@%ﬁﬁﬁﬁﬁ%ﬁﬁ%ﬁoﬁ%ﬁ%%i#—%%@é&
FAGIABERTH, WR—ARAMES T CEs RN, BoEEERRESKE
SR GXRCHI— AR AR TUMEHEERSK, BN TE/ YR MRKE
EL—K).

EEHN TR RRE . W%E%Y#¢EXT—A“Y#H*”Ii(&E—AY#W
W R), MAEEANT R P AHREENSA R0, HEBRRamR®, 5L, #
7R AR £ 5 S e e SRR B4 . ' '

472 ZBREMAEE

SSCHERE A R AR struct FERE—A L30T, BA TREE—NRIE
BEHEREEXN L. BARBERRE—-NRFOEF. Sk—/structi/OZR 7 48
0 E—ANHANEERTIENREEN, BN fvarargs, BIRTEC++Hh B AXFEER. varargéﬁ’ﬂﬁjfﬁﬁﬂ

Wit BCEM.
© MR, TEARMEC++3CiEH, statnc%—AT THEFEHIAFAE
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BE—NRARBEXME. WRBIVEEF X HcppX - (E £ Fistruct (BB EEHLE
—Ak3CtE), XHEBA £ R E & <iostream>FIE B A\ K H A fE R . g

HEFRNAEFYISH (ffstructficlass) £— /MR, FEABEALENAREIIAEE
FHRIIAST. H TSRkt E IR, %EE%X#*Fﬁﬁﬂbﬂéﬁﬁj—
%%%%(h%OH%iﬁ¢ﬂmmmm%E%ﬂﬁﬁ#m“%%”'
CfWH%‘BfEl‘FEﬁ'ﬁ@%I REFHAFEY AT, HEREBAAGERRALEY. &
C++H, ﬁﬁziﬂﬂ!ﬂ%ﬁ%ﬂi%ﬂ’] E[%Jﬁﬂ%%ﬁ%&ﬁ:ﬁiﬁﬂﬁ—*#ﬁﬂﬁﬂﬂﬁ’r?g'ﬁT[_l
AL pi 2 E A —/ EAR?

EFERAECHHRHAT R, EABMREXY (FRENEH) —BREEACHLX
. ﬁn%ﬁﬁllﬁ%—‘f‘ﬁzﬁ%ﬂ (Efﬁﬂ?%ﬂ*ﬁﬁ%ﬂ) W BAVLBHE— AR R R
KD ETER B—ABIBRAF . ERITH AL Mepp i, RTRGEIANELLE
Tﬁ"**ﬁﬂl‘:"b’:ﬁ#ﬂ’li# FE—RFRFLTES, %&%‘I“&"%&Eﬁﬁ**ﬁﬂm%i#
[%EIH#%MI:E Eﬂlllﬁﬂ&%ﬁkﬁl HRyE A, ##E*%léﬂﬁ‘*]i T REX A R,
%E%ﬂﬁiéﬂ@fﬁ&tﬁﬁﬁﬁﬁubﬂ '

473 ﬁﬂﬂiﬁﬁd‘#ﬂeﬁm #ifdel'im#endif

iﬁ&tﬂi‘%?‘&TﬂdeﬁHE‘Iu}ﬁiﬁﬁﬂﬁéﬁﬁﬁhﬁ PR PR T LA B M R AL
E%E:Z"’bﬁlﬂ%&ix, Bxr #E'Eﬁ#'ziﬁ’liﬁ “

#define FLAG

KEHE—TE (ﬁ%ﬂtﬂﬁ?ﬁxﬁ'&ﬁ‘mﬁﬁ%)

#define PI 3.14159
"%ﬁW#ﬁ&,m%ﬂ%ﬁ%mﬁ&%m,ﬁﬁﬁﬁéaﬁwﬁi:
#lfdef FLAG

KRB — /S, ﬁfdefFﬁmﬁﬂﬁﬂﬁEﬁﬁ%ﬁﬁﬁﬂﬁﬂﬂh W TRALEE 288 Bl i A
#endif

%

#endif // FLAG

aEit.

ER—f7H, #endifZFﬂf‘.t-Eﬁ%TAﬂEBU RE S5 FETUSZ XN,
#ifdef/#endif 3} 7T LUAE H HAZE .

#defineft) X I Z#undef (“un-define” WIS ), EHF{E 756 FIMFE R A#ifdefiE 75 2
BiE. #undefili5| R THALER 2§45 (k- (F 2. #ifdeft) K & B#ifndef, MRAREBREEL, &
BERE GXRELXMFPERN—FER).

ECTE&I:E%%#‘E’E’#%%FH&’J%'I& E&tik{r]ﬂﬁ”z’l*bﬁﬂ{ﬂiﬁﬂhﬂﬁéﬁﬁlﬁﬁ

474 Sk R

MTEEEWOEN LM, NAEEREINAXGRTCLESERFEN cppX
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T. XBEBLMWATLEBOIRIERBE. !luﬁ'éaz/‘tma&ﬁl&ﬁ JX/‘)‘U‘F&%@%
MR MR T (FLLXAERALWERY), FHEMNXA N, WRXMAIEESEE, N
RAXNMLRBELENAT, FUNYZRXBRFRAEHNRNE. THREREXHIHEF:

#ifndef HEADER_FLAG
#define HEADER_FLAG

// Type declaration here...
#endif // HEADER_ FLAG ’

ﬂi!luafé%ﬁ]ﬂﬁ Sk — (kﬂt@% JZ/‘%)‘C#E’JV\]«& (RFEXRTEH) J%%Bi@{??
EBLER S, ﬂ?&i"%ﬁﬁim*ﬁﬁ@?ﬁfiﬁl%@% ZREEAE B}iﬂfi@lﬁ%
HEADER_FLAGH R MM —M AT, 1B SRR K Six A& ki 43 AL
TRIgEFHR (ERMER TRISRARELRERN). Fln:

//: CO04:Simple.h
// Simple header that prevents re-definition
#ifndef SIMPLE_H
#define SIMPLE_H

struct Simple ({

int i,3,k;

initialize() { i =3 =%k = 0; }
Yi
#endif // SIMPLE_H ///:~

SR #endif 2 JFHUSIMPLE_HE B, HEBCEB[ZRE, HEXTXHRA N,
Bh 1k % B &0 iX S TAL B 2R 15 0 W AR &8 F L (include guard).

4.75 EXHPHBRFEE

A (MR E%‘?U, XSEJZZF%H‘J}LWETHCPPB‘C#EP%‘WE&F]#E/\ (usmg dtrecttve) iR,
ﬁmﬂ‘ﬁfﬁ‘ttrﬂ‘

using namespace std,

Iﬁstdmﬂ%ﬁ/‘tﬁﬁcﬂﬂéﬂﬁﬁ Z0H, E?MJZ"%EH’JEJ%?‘AJ'EI‘FTEJIEE%K
ERPRMEC++ER AT, (HE, E%)‘C#—*mé&?"%?ﬂ{i}ﬁ#“‘ﬂﬁ (B, FE—AE
Bzsh). FER, :Z#E‘JEFH#‘AEB%TR?:ZA%E& SRR, HEAXANER—ER
SB M BTG RTLA R !luﬁ'éﬁ—/‘{im#‘/‘iﬁt&—/‘%i#* (E—AEEZS), XatH
W “AE AR FELE A XA Sk S P B FE T S o 85 2, BT H R AR K3
o X#E, ﬁu%ﬁ{imiz‘éiﬁzﬁ%)‘cﬂﬂiﬂ 4%1&&2:%%52%J:1‘E%&t “RH” ZFEEMA,
b A AR B4 28 (R A

HEZ, PEELXHPHREERES.

4.7.6 FEBEPERLXH

A C++ BT AN, RMNBFWELCRERERRMELY (FHHXBEEHEIEEH).
— BB R E—ARRRYNEARE RS, REE—-LEATHE
SGXAS KRR, 2 XA RBIN SR ASXA K, T IE R Y.
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o BREANERNEAEABHER, B, EERNELLEFR/D, FUSHAER. R
ix%n maln()l%l&_IU\tHB‘Z-El—l—/‘)’C#Fqﬂ i, RAioE, RERESKERERNERER
SCHFEFISK IO

4.8 BRELN

1E 4 R A2 A 29N BB MR & FRAHAE T LA R BS54 . RANAT LA — /5%
IR EEAE B— M, BT AR TR B — . YRR BRI ZNER,
B TS ﬁ¢7u%ﬂm%# A ﬁmﬁi%%ﬁt%E —AF#A% (push-down
ﬁmm %umeAﬁmWﬁ '

//: CO04:Stack.h e
// Nested struct in linked llSt
#ifndef STACK H

#define STACK H

struct Stack {
struct Link {
void* data;
Link* next:;
void initialize{void* dat, Link* nxt);
}* head:;
void initialize();
void push(void* dat);
void* peek();
void* pop();
void glg;nup();
}s
#endif // STACK H ///:~

XAHREE struct FR4 Link, EAFE-MEREARFPH T~ Link BEsHA— 1810
A Link hEVSIERIISET . A0 next S55HRE, XU ED TRE.

7 head 154 BHE7E struct Link FHZFE X, MR ME X Link* head, X2
*BC EFW—FICE, L”EiﬂE#ﬁF%ZFE’Jﬁ?H’Jiiﬂt 5)752%%24‘%#’7#@&
FIE S TR LR R (ﬁmﬁ/‘ix%%im) ’

Eﬁuﬁ]ﬁaujbﬂ:ﬁ?ﬁfﬁl_ﬂ’) Ef—H, BELHAE EACH initialize( ) R, UUERHR
EREIEEIL. Stack B4 mltlahze() R A cleanup() H¥, WHNEAH plish() R, &
B—A g & B B BER (ﬁiﬁa%ﬁﬁa&ﬁ*) s, LA POP() B, TR ER
Hodatatg st H RBRETITTE. (E% Zipop( )—’M:?fh‘ BAVEFATE R datafFgost
%), peek) @M LMAETUEE data $55¢, (BRI (Stack) 'Fﬁ'c%:z/\&]ﬁmi

TR LB 5 R B E X

//: C04:Stack.cpp {O}

// Linked list with nesting

#include "Stack.h"

#include "../require.h"

using namespace std; |

void. .- : - _

Stack::Link:: 1n1t1allze(v01d* dat, Link* nxt) {
data = dat; : B
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next = nxt;

}
void Stack::initialize() { head = 0; }

void Stack::push(void* dat) {
Link* newlLink = new Link;
newLink->initialize (dat, head);
head = newlink;

}

void* Stack::peek() {
require (head != 0, "Stack empty");
return head->data;

}

void* Stack::pop() {
if (head == 0) return 0;
void* result = head->data;
Link* oldHead = head;
head = head->next;
delete oldHead;
return result;

}

void Stack::cleanup() {
require (head == 0, "Stack not empty"):;
Y Lh i~

BN ELENEE, EAERBFNTMEZEL—TRELEWIERRA. REEFEH—-/AH
SMEOVE R ARIT R, ULBASME struct {445 . Stack::Link::initialize( ) F¥RSBH B
LA BRI .

Stack::initialize( ) (&% & head %J? E/RXITHRMEEE —IERK.

Stack::push() BZH, LR —THAFEZANEROELH, HABXAHBEHEA
Stack. E4c, £/ new’y Link &z (H, ERHEALRT. AFHA Linkiinitialize( ) &3
XA Link Fp ABAERAE. HEE, Hnext {HEHR2YATAY head, 4 head BHTHYLink
5. XBA OB Link HEFHXARATT .

Stack::pop( )Hi tH 24 A 7E I%Stack T #BHY data 1551, R/ T head 154, MifRi%Stack
IIRFARTICE, B/EREXANBUHAEE . YpopO)BUH THEHNTESS, headHRTHE,
FR&EStack A% .

%Pr k, Stack:cleanup( ) fEfTIEBR TIE, WAL —BUEMAN%ER, “& (BNER
X/ -Stack X R A% AR R ) TR L XA Stack FT A TTEH MR EA1.” require( )5 H:
anRStackdEZ, B E—AREEIR.

At 4 Stack T B B A REX 2 PR F A A fipop( )mﬁfﬁﬁgﬁ’lﬁﬂ%‘? R, Stack
IR voidinet, i BL7ESE 13FErh A 1H T RExtvoid* i Fidelete NREIE ML IEBRNZ. “
MHAFNT” ZINEFRR—AHENRAE, EREENTHHESFIHRXONE.

TEZ—/ A Stacki) fil

//: CO04:StackTest.cpp
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//{L} stack

//{T} StackTest.cpp

// Test of nested linked list
#include "Stack.h"

#include "../require.h”
$include <fstream>

#include <iostream>

#include <string>

using namespace std;

int main(int argc, char* argv([]) {
requireArgs(argc, 1); // File name is argument
ifstream in(argv([1l]); g
assure (in, argv[1l]);
Stack textlines;
textlines.initialize{();
string line;
// Read file and store lines in the Stack:
while (getline (in, line))
textlines.push(new string(line));
// Pop the lines from the Stack and print them:
string* s;

while((s = (string*)textlines.pop()) != 0) {
cout << *s << endl;
delete s;

}
textlines.cleanup ()
Y /77~

ﬁAﬁ%#m%M$ﬁE~Aﬁ% B2 e 3k A XA (ﬁ%#mmﬁﬁ)ﬁﬂ@
Stackw, ARFFHHEM, XAEXA OB FITEN R EEpop( )&k 5 & HR
void*, 3t H AA7ESE A 2 Akt M string® . [8]3:5| F 54t LA{E$T Eflstring. o

e 3% Ftextlinesit, &t E 7 new strmg(lme);bﬂ/\Push() “& H 7 line I NZE )A%f%
AT E (8 R e 15X /57 QU B Ao string B4R %, JE E Mline S #1458 40 {8 3 5 i line
Huiik# push( ), %%mﬁHMﬁmﬁﬁﬁmk}%ﬁM%ﬁﬂ%ﬁMw E$%%Fﬁ,ﬁm
WHIE LN “EH S8, :

X AEH 41T, ﬁTﬁﬁEﬁA tﬁﬂ%%ﬁ& &mgmwmm*iw¢m%
A @ SrequireArgs( ), Tibikarge SHIEMBEAS, IR E R BIS K, - FTENHFA
HEIRE BB B, IR S TR P S P
48.1 £R{EREHT e g . e

BRERIAERNAT (BT WAT) TRARRNEANAT, EHRBTEE
HALRGE AR, B, BRA— G, CRRSARIATN a R AT B B
B2 RAR IR a. X ABEEBRUGEE RIRE B — MRIR - Eﬁ%ﬁhﬁ%

VR 28 B I W MR IR ﬁ%ﬁ%ﬁﬁﬁﬁﬁkﬁﬂ%E~Aéﬁz%ﬁ EL%HME
FAMERART . FER—A BRE RS L R RIS 16 7 :

//: C04:Scoperes.cpp
// Global scope resolution
int a;

www.TopSage.com



Fe4E HLEHE 129

void f£() {}

struct S { ' R
int a;
- . void £();
B ’
void S::£() { - . . AN :
f() // Would be recur51ve otherw15e'

s:a++;" // Select the global a
a--; // The a at struct scope

} . .
1nt maln() {'Ss; £0; }y ///:~

§ izuﬂ'%aa s f() Mﬁﬁamﬂwmﬁﬁ m%;/\gww&mﬁmmf( ) il a.
49 1]\

Z‘EZFEFF ?ﬂl]—?jT{E}ﬁC++E’J§$7ﬂ§ {Ll,adc%& ﬁEﬁW“Biﬁu\l&ﬁ SEHINX
FhBT A BURRAH £ B XY (abstract data type), _ Jﬁﬂﬁ#fﬁﬁﬁu)’@m&%ﬁwﬂ/‘a@imxf
% (object) B % ¥ (instance): Uﬁ)ﬁﬂ%ﬁﬁﬁkﬁ@ﬁﬂ:ﬁﬁﬁﬁ‘ﬂ%{&% & (sending a
message ), fERFIX ROBF IR HROEEDERE R REHE. : 253
i%ﬁiﬂl%%ﬂl@&?ﬁ?ﬂﬁ BARKEFL, #ﬁ{%)ﬁﬁe%{iﬂi (EI%JJZ—Iuﬁlilﬁwﬁ :
ZEH AT HZE), 1ﬂmﬂﬁk§EﬁI{’ETuﬁC++%§Eké ET EFF ?kﬂﬂ%%?
A R4 struct —L2EL R, uﬁ@rﬂﬁ?ﬂl]ﬁuﬂﬁﬂlﬁﬁfiﬂi Jiﬁd[‘ft “ﬂ‘ g A
PR A" A “H‘Z\R%EfﬁTu&zst’J” ZlﬁﬂﬁjTﬂﬂﬁﬁB’Jﬁ-f&

4.10 ﬁE:,l

. ER R BRI A R AE A BRI T 3CRY “Annotgted Solution Guide for Thinking in C++”
hERE], REXHARDE R F B AT LUADttp://wwwiBruceEckel.comf8 35X /Ay . F 3044 .
4-1 FEARMECHE Y, Rftputs)REE R FRBAEEHE L (FLIE S puts(“hello”). ik
B-ACEEEF. ZMBFMHHputs( ), HAREQ A <stdio.h>, HAERIXA EE.
HCHEFEBZRIFXNES. (ﬁ”‘b'c++%'ﬁ%§#7r’5bﬂ']E’JC?ﬁi’%i‘%ﬁ’}F' X g
T Tauﬁiﬁm—/ﬁ’ﬁ‘-ﬂcéﬁwmﬁ 53:13 ) *Jﬁﬁfﬁc++%l’4§§§_ﬁ BHRIE,
Rz X 5.
42 BlFE—1 struct FEHH, - bﬁiié/\ﬁiﬁlﬁﬁ, *FﬁﬁAﬁiﬁ@ﬁﬁﬂﬁix BIRX
CAFRERARNNR, FEAXARRRL. D
S 43 BUBSRF2HE R, fERstruct{EAER P J:B'C#FFF'%, I_JE'J', BRIENTE
—Arepp3X i,  main()7E B A
4-4 Q- Astruct,” BH—~NintFIE KA, ﬁﬁUEﬁ/‘éﬁl&& E:AIE&%'B?%’“’—
AR Estruet@Fe R E— N REEHE T IS, FiIRE X structiint Sy 2R
S8E, FAREERKE X structiVint, WX H > ABL o
45 BEBE4, WA RESBCHX A struct iy ak A B, B RWER. - '
4-6 flg—A2%, B Athisk@F (TR BTHEERREEMEAREER.
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C++ 84251

(thisZoR SR RATHbAE) .

4-7 itStashifidouble, f7A25/-doubleff, AFIEENBREEHE L.
4-8 HiStackEE4>]7.
49 QIE—AXM, BEUNCHZEIEKL), M<stdio.h>H Hprintf( )& HH 2 Hint

4-10

4-12

4-13

4-14
4-15
4-16
4-17

4-18

4-19

4-20

4-21

4-22

MERREEHE L, A Sprintf(“%d\n”,i), XHiZHLZERMint, Q1B
AEREISCHE, EEE&main(), FEIZICHPFEB)EZMoatZ 4. Mmain( )HiA
AEC). ZRAC+H+RIFFRFMERXNBRF, FREREMN2HHE. BACKRE

RRFMEEXANBRF, UARETHEREMN235E. BEXENTH.

BB B RAICHIF R MC++ AR IFREILHES. HCE—-NEREEMAC+H+E—
A — A B R R i fstruct. mﬁ~/‘%1§%§f‘$ﬂ:ﬁ1§ , TR RYREICER Hofn
C++fE A BB R BL, X, R ﬁ‘E%EUHé\#H’Jﬁ—T-ﬁ%’ﬁtHﬂEE%ﬁ%%W*B
5—/Amain( )P FERFROOBRF, #5240 SOEE CHRHTEI—4%
HE, TAsEXHIETE B —&HE. RiFX—REBBRERF+ H#definef)
RIBAM, RERHFORESENST LELTEERNGE, M EHFTRE.

SR, EHASHERIMB (F) Wassert (), LBTHFEREMNLAR.
B1{£ Fi#define NDEBUG 4 %2, ﬁi&'m&ﬁ'&’ BAEMTAXRE.

Sl — R EE R, Eﬁ?%{&ﬁ?iﬂﬁﬁtﬁﬂ’ﬁz&% iﬂ%r&&%ﬁﬁfﬂﬁ%
ARG R EF @A (Video) %’@ﬂ:&f’ﬁ&lﬂﬂﬁﬁfﬁﬁﬁﬂ?ﬁ&ﬁ%x_ﬁ ag-—,
B R F AR A Video!s B iUprint MR AR .

Bl —/Stacki R, BEFEHZE 135 Videod & . Bl JLAVideoXf R, ?E'E.‘{l‘]
fEictEStackeh, #RJ5 i Video::print( ) BRENT.

B—ARBIF, (FAsizeofiTENHIRMIGIFRMFTAEABIBARAKE.

&% Stasl {§ flvector<char>{E A BHIE BEIBE .
{EFAnews) A1 T ERABMFEMED: int, long, —/ REFF 1100/ chariy %4 .
—AREFE IO MloatfyBl. ITENEMIRIMbAL, A5 Fdelete B iuX 77 .
B—A#Acha *2H R E . Fnewzh & B iF—/charfi 4, KESED XN R
Hcharf 4 Fl. (EREA Tin, ASEHHELFHIXANHERIFENHEAS (R
ERiooull&47F) HHREE LR . ZAmain( )f, @BdEE8ES AT
4, MXANE. REBUXNMER, BERXA R TELXFHEAF7F 8 XM
Agkt, IHERMTLAFRENBEARITEG. (£ Hdelete, FEERTAIZIETE.
BARE—NEWRFER S —ANER06TF (S£44), FBHXHE/structi) 58 K
A, FBRE SGXE A structfI R R &S . 5—/main(), MRXFEHAR.
B E KR 5—BRE, TENJINEGH0NKE. SR RAERIERANEHT
JINBEA BB A XA BER AL, REIEIELEAR ARG . T
HFF A X SRR E. MEFAT2EAERRNEWIKESROEE .

C++ A 3h 8l struct#typedefit) F 447, EﬁuEztﬁﬂﬁﬁ‘ﬁJEﬁJ Rf?ﬁtﬁﬁﬂ@é‘*%
iRk, 5—4/MEFRIEHZX—K.

il & — /™7 i Stash ) Stack, ﬂ’i‘Stnshﬁmﬂ%Em)&IﬁE’as: fT. (% newl|E
Stash, E3C#EHEAStack, AEMXAStack A BH 2 R RATEN ik .
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4-23

4-24

4-25

BisE122, HEAIE—Astruct, S LA StashfyStack. FI /SRR R
REER MR R —f7, X NEET, struct{E fiStashiyStack.

BIlE — A struct, EAFEH—MntE—A* 15 7 HE R structiy B — A LHRRE . B—
ANEH, TEEBGXstructfihht, 3 HBER—A R THOIRNFNKEWnt, X
A EBPE X Eestruct i) — A M EE (B A ), BENKIEHEXNRRNEK,
struct$ FI54F#5 Rl T—/{struct. . finewr= 4 —tbfstruct, BitE (2% H)
WA Avinth, XA SERNEE—structIRsHE B B, ZREEER. ©
BoAEY, BRAERIOLE, FRRRBHIRE, TEHHE Mstructiy
igeHEfmintE,

BH124, (BB XL BRI — A struct 5, ﬁ‘ﬁTnsﬁﬁ “FRaE E‘Jstruct?ﬂ
.
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§§5§a F5ﬁ§

*&#ﬁﬁC%*EﬁﬁL%*Aﬂmd#*%ﬁMEiﬁﬁmaiﬁﬁﬁ*&&
EANL, AN CBASNCHEHREMELRELAXRS SR, FRE 438 3
EREEABARA, AAMKEL e |

R IR A struct B 2 N, SO R ik, R R R R
ﬂ#ﬁﬁﬂﬁﬁﬁ—A*ﬁ%ﬁ,#%M~A%Mﬁﬁ¥iﬂ&f¢(%#ﬁTzﬁumdﬁ
BRI —Atypedefz 2. T

KRR R L HE— A THSRE, ERFSTHEMDE. R, EEBCHH
MU ER SRR, SHEE—SLBRE, SRERLEHHIE. 28 AHE
g4 h I SR

5.1 &ERS

FEMXRTR, RIAMREHBENLFREBEEN., — BRI T -NE, BIBRS
ZERE P A R (client programmer) B T—FMXER, ZRPBRFATEARINMNNERRES
BB P s S 55 S

FECIESH, structF] M EBEN—#, BAEMAN, FFRF AR LAfEstructhEi
TEBNERFR, B8R BHEMFRPITA. thin, BIELLFRT E—FF
2 3 Hyinitialize( ) F FFcleanup ) RF N EEY:, EEXFEBFAARRERTRAEN (K
T ET—EFINEFNS ). Fbin, BMNTEASEELLE PBRF AXZE#EE ) struct
MIREERR, HECESHRAEMBEILARILE FRBF XM, —RERELTHEN.

FEBHIMNEWRANBRARIMER: —RiUEEFEFALE SR EEFEHN
TH, XETAEMNSEXRMATNCEERELEN, EXEPFBRTF RIS ERGERED
ARRBHAN . XL ERAZ PR AR T HE, EAMBMTLARASmE, i
KA LAREEN, HARFLABRT.

R Gl B 2 & Al BRI EdcEstruct I N L, MALHELENEFBE
A= . £ L —EfStackfl i, BAELAKRM R RS> EFEERILAREEE, W
FAREEFXEMTCER I Hmalloc( ) BERBEFHSENT. aRXEFENEOHS 5L
Sy REBHYEHEFN, BoRESE LRENFAREELE A BFEABIEE—ER
ALAT .

5.2 C++HIiyiaasl

C++iEESIH TN FHI T, HTESEHTixE DS public. privatefiprotected.
ENRAEGEME N FE e R R, _ii‘ébii‘l‘;]ﬁtﬂilﬁ (access specifier) RELHIERT,
IRV ERECMNZENRERHNLE. Lt o EERGREAS, FE45m
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_./[\‘E%O
publicEk HEA K EEHNMAR AT AN AR . publicsk At inE—f&H
structpf 1. tban, THEAIstructy= B 2R

//: C05:Public.cpp
// Public is just like C's struct

struct A {

. int i;

'¢har j;i
fleat &;
void func();

= -
void A::func() {}

struct B {

public:
int i; -
char j; :
£ROREIES U P 8 TR e
void func();

}i

void B::func() {}

int maln[) {

A a; B b; : : : i !
a.i-=:br; = 1z e g gl
a,j = bgj = '¢'; i . =
a.f ='b.f = 3.14159;
“a.fune() ;"
b.func();

Y /1~

AR, private%ﬁ%ﬁ!“ﬁ%%, %Tﬁ%@ﬂﬁﬂ%ﬁ?ﬂﬁé%ﬂ“ﬁﬁiﬂ@ﬁz:ﬁ A
NERARRED . privatefEigit & 5FFBFRZEASET —dMl. wRAAREHE—AF
HRR, BEAE—/GIFHIR. EJ:EHWJ%':P ?E{H‘ILALI:struct B 5 53 M B A T
Mk, AERMBSEEREN:

//: CO5:Private.cpp
// Setting the boundary

struct B {
private:

char j;

float £;
public:

int i;

void func();

}:

void B::func() {

i=0;
j= '0';
£f =0.0;
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}:

int main() {

B b;

b.i = 1; // OK, public
//Y b.j = '1'; // Illegal, private
//' b.f =1.0; // Illegal, private
Y /7~

B EHfune OFLAGRIBRIFIAR R (B %fune OZBRIR R, HTLA B 3hEkE T R HIR
Bk), {H—RRA R R nmain )RR R, MMM EHIR R B FERBTEETR. B
FALELMFEY (“G47) S BHEHNREA G815 RX Eprivate 57 . '

x5 1R S B A IR I B A B oR, BATRTLAHEL A IE—ik, "TLARCHRE BI1ZfEH
T HRGEBIRF Z /T IR BT A B A ' :

5.2.1 protectedift BAfF

B JE—if R B #F & protected . protected Sprivate A8, RE —HA[E: k&K
gi¥ynI LA protected & A, {EA BRI [RIprivatesk . XA RIEEEIFE 1434 Hibgk&,
FEEER. AEAURIHEHEHTERER.

53 Ext

MREBFABEAEF RN R T Y8 —A 5 R RSO R 4 a4 Wb rgE, i
BLHVEY b FTAZE RSN A BIX A E g friend (K5T). #E, —Mriend U0 7E—
MEMAER, X—AREE, FHABFR (MRIES) LHRBIRBUXA 1R A HLAIE#
EANBBWEBAOKND. TAEFEOREHIN. F—-FANEEMXRPHREE, TR
“YE AT LATH ] BAEAE LB . "

RATHEWLERIATLAD R EMERA. MR R friendiyiF, BT A s 2SI
“BITHA, ABRRERI—AHik, 5’#):1%. “ng &%%Bobﬁﬁﬂﬂﬁ(ﬁm)” TRERE X
#yﬂulﬁlrﬂ%isBobE’JprlvateﬁJzE%ﬂprotectedﬁiﬁ - -

R R A LAE —A 2% & 875 B Sfriend, &TU.#E%—/‘ *@*E‘Jﬁiﬁfﬁlﬁlﬁéﬁ/ﬁ%
HIERF I hfriend, 1% FEAIHIF: o

//: CO05:Friend.cpp
// Friend allows special access

// Declaration (inéomplete type specification):
struct X;

struct Y {
void f(X*);
}i

struct X { // Definition
private:

int i;
public:

void initialize();
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friend void g(X*, int); //.Global friend
friend void Y::£f(X*); // Struct member friend
friend struct Z; // Entire struct is a friend
friend void h();

. }i

- void X::initialize() {
i=0;

Ph!

void g(X* x, int i) {
%x->1 = i;

R SR

void Y::f({X* x) {
x=>1 = 47;
}

struct 2 {
private:
int j;
- public: .
" void initialize():
void g(X* x);
}i = ‘
void Z::initialize() |
3 = 99;
}

void Z::g(X* x) {
x->i += 3j;

}

void h(} {

X x;

x.i = 100; // Direct data manipulation .
}

int main() {
X x;
Z z;
z.g(&x);

Y /1]~

struct YA~ A REL), BHBRXEBPAINER, XBEAE-EE, EHACHRIRIE
BRERESIAFE TR AWM EEY, Frlistruct YAHECHERY 2 (X)L
struct Xf—ANKITZAIEH , [HEFAEY = £(X*), NH4M4eF Bstruct X,

fROEIN: EEFIY 2 (XOBI AT —AXHRIML (address). X— KRR, EH
RIFERMBEMTEE N HohE, X —ht BAEEHIR/D, MABEREEROEMT LR, H
EETRAT2MEXMNRER AN, ATMRREERENMR, RiIFESRLHMEX
B2 82 LB E ERA/AA R A 8, XRESBFATEEFR—ARUTY : gX)
HIEHH .

B EEXrhl, FESALFBRFRAEERY @ (XD 2ZHB— XA L oL 19
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(incomplete type specification). X— piJ& 40 F B0 BN 58 B HY:

struct X; .

ZEAU R EIFRIZES, A1 WUXMstruct, FFEAY S AN, RERBRATFU
SMEAMIE B, MAST AR,

XHE, FEstruct Xep, BRATLARKZhHE Y o (X*)h—/Mriend R %, MREFRAERE
RRBYWLWUBIEEZATERAE, A4 —KHIR, XFELHEHRIE T HBO—3H,
I T iR H B

HREEHMMMriend B, E—NFHE /2R &Ke()EAh—/friend, {Hg( )7
XZAHEAEELRBEENEDSFEE, X&Wfriendw] DL7E 7S B 6 080 7 B 4§ B 1 Astruct
IR TC. XFhy R AR A

friend struct Z;

RZM— AT MR, HIERA L5 fi—/friend.
531 HWERR

BRI G B 3h3R A Ui Flprivatesk RAOBR . TR HRFAA R AR, BA
PR EOAN: EEER (MAEX) —MRENEN, RAEEWELELREEERN—
AMriend, BJFE XA . SHRE XS SiriendFH ST, BUHIFFHEAILEER
B HE FEAET: o

//: CO05:NestFriend.cpp

// Nested friends

#include <iostream>

#include <cstring> // memset ()
using namespace std;

const int sz = 20;

struct Holder {
private:
int a[sz];
public:
void initialize();
struct Pointer;
friend Pointer;
struct Pointer ({
private:
- +Holder* h;
5. int* p;
public:.
void initialize (Holder* h);
// Move around in the array: .
void next (); )
void previous () ;
void top():
void end(); _
// BAccess values:
int read():
void set(int 1i); .
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};

void Holder::initialize() {
memset (a, 0, sz * ;izeof(ipt));

}

iyl
t

void Holder::Pointer::initialize(Holder* rv)
h = rv; o
p = rvida;- iv

}

void ﬁél&ef{:ﬁéiﬁféf%inext() {
if(p < &(h-3alsz = 11)) p+ti.
} T [ i

void Holdér::Pointer:::previous() {
if(p > &(h->a[0])) p--;

}
void Holder::Pointer::top () {
p = &(h->af0]);
} P e
N A
void Holder: P01ntéi'

tend () {
p = &(h;>a[sz - 11y ; ’

] s -'“. N [T )
int,Holdgr{:Bointef::read() { g

return *p;

}
void Holder::Pointer::set(int i) {
*p = i;
} .» L . - R 'l:
int main() {
Holder h;
Holder: P01nter hp, hp2;

int i;
h. 1n1t1allze() ‘
hp 1n1t1al;ze(&h),
‘hp2.initialize{sh);
for(i = 0; i < sz;hi++) {
. hp.set(i):
"Hp.next(y; V-
}
hp.top (); L
hp2. end(), o o
for (i'='0; 'i: < 8z 1++) 1
.cout << Thp = " << hp read ().
' << ", hp2 =" << hp2 read () << endl
hp next ();
hp2.previous () ;
| , ;
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— HPointer; /58, ‘ERt A LA T 8% K15 Uil Holder Y FA% B I FIRL PR :
friend ‘Pointer;

struct Holdertd & — /A~ int$ 48 ¥1— ~Pointer, ®]LLiE ot Pointer3EifAsx e, WA
Pointer 5Holder EH Bk R, FiLIALER BEAHSHolder P I — AN . HE, XFEH
Pointer & [E|Holdersy JF#Y, FTLARRF A v LATE i Himain( ) g CEMR /356, REAE
TR EEKHAMAEEsr . B FPointerg —NMEMTMARCIES PRET L LR, Fik
B AT LMRIE B SR 2R ) Holder iy N T .

 FFRMECIE = E i 4 memset( ) (fE<cstring>H)F[LAfE FEBFEHAS . BiEEH
FEFEHIHNFEANFEAE-INSONEHBILEZER G (nfEAE=A2%)
TFHRAENERRERR - MeeE (ZEEIFEZANSHE). 4%, BFAWLMER
—AERMERRR AR BEFEEANRENS, MH, memset( VERIAN, 2t TREFW
MRAATRES AR, MALEFTHDEEER. '

5.3.2 EREMEOIRHID

XK MR T A RRRAE R, BB % T S0 08 i 3 7T LAk 2 % 2 o FA
Ay R/ hfriend, BETRE TR HMR AR, HATLME Bk
MR R R, TELHFITE AR S H, REATLUAS B R — /M .
C++ARELMERMRIES, WiRE—~MREAT . HMinfriend3:8 524 T kiR
Be—Se BRI, XU T XRIESRAMMN. BECHHEEHIRTBNELA, WAL
SRR . o

54 MRHE

BABYR T ACHIFEBT S —Astruct, RE—FAHHACHRERHTRIZE. X B
sy¥Fstructfi3t @ AR, LR, SN ERRESRAMRWAENTLAME? MEC+HHE
B TC structtp AR, IPALEFEFCIES A A Astructsh 25 B ffr B 1% BIEC+ it
&L, S -

M TF 4445 G R GBI 2B, ROVEEZ %AV TC++HIS, T BA k. &
— AR TS (BRI RRRE I — ) P, X RN R RS
W, SXFECIES h—#E, RTWXLE “DjRk” A ALIARE N FER 2 R, &
SRR Bl AR T R B B IS 2 B BN AR, EHRR—FEXAE, EAKEL
#& H P R SRR 13R85 v Xt privatest, 5 fliprotected 5% SR L BRI F, M H BAERERY
WAL E . C++EEMH IR GBI A H ARl KA .

PR REHIN S, BIERERMAXA SRS . BIF BT 2,
FENHRGEHEESMNET. HRENELEELESTHAMEAN. ERFBFHA,
MRERT —AERER, LMY, Fik, mEHAEOERIRX SN EEHRAN
T AEORER, BAECH FMOITEE, TRACH+IERAENs b M R A B s, & AR
BAN—AERS. EHENF %,

—fEBik, ERFASSEAN, KESEESANENABETERAEN. WHELE,
XS KBS R I — M A, XA MIR R, REBk— AT T .
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55 3

TR E % R4 % Rsm 9 4918 & (implementation hiding). ¥EBBEE —EHNA
(EFRAEES) R RR R ERRIRRT, iR HIEREIERR Y NfEL
Fo. SHEEOEREER: SERREBEZFBRFATLM, HEXFABFAFER. &
TR CARE ST S5 M M ERROBLE, 1T AS 4 4R 2 PR P B S 2 PR 0 0 5 B L. 1 2 A e AT T 6 FRL
0 —EB 4y R il .

XREEFHTEANRE, BREERGLIASEOEI K. MR REHWRAE—
RIIMRFES, Mm%k RAF RS aExtpublichH: 0 &% H 8, XHB LS RA B4
privatefat A A 4 £ B %% P BT ARG

o] B S PR 6 0 U () 4 16 T AR 1k — SR SR R A, X FECHE & Wstruct 28 B s B R
B, AERMNCLSLET AN RAROMRF, EXE, SUREHMRARNE, Bk
AATATCAE SR e o & 4R R S — B, AR (TR TR A SRR S S5k AR FE AN AT h . Hoigk
R, SHMIFEHESTRIZARNFANRBRKB T 2R mfTiTEhRHAE .

TEBR T [ 3 RBRIE 5 Simula-67r, i Felasshl FRAMR M FIEIE AR, X
BAAEE T StroustrupZEC++ AL AR X BT, DRI REMETHOXRBNTE. Fvk
BRI AR CH A R istruct, X YRTBEA—FXET.

AT EC++ P (E A class BB B T —MEL BRI EF . Efstructi) &/ 5 E AR —
FERY, BRT classiiiyp R BRIA private, ifistructrh 5% fiBRIA public. TFHEA H 444,
B AR R .

//: C05:Class.cpp
// Similarity of struct and class

struct A {.

private:
int i, ji ki

public:

int £();

void g();

bi

int A::£() {
return i + j + k;
1
void A::g{()
i=3=k
}

{

// Identical results are produced with:

class B {
int 1, 3, k;
public:
int £();
void g();

© EMATHERMIN—, DREHAR IR —Fhit .
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)i

. int B::f() {. -
; return i % j + ki
'} T .
void B::g()
olo= =k
}

[ e

'1nt main (@ {

A a; . .

B by Y

a.f();.a.g0);

“b.f(); b.g();
-} /// RIS . ) e . : _
Eu+¢(Mwﬁﬁﬁﬁ%ﬁﬁ%§$%ﬁhb%~A%%$,L*ﬁ%?ﬁmﬁw%
~HTEEME “class”, #frtik&4 AR HHIAKRILEE, HLBRAE
Smmmwﬁﬁ?ﬁﬂmaiﬁix,L%FﬂﬁcmmF%ﬁﬁﬁ&ﬁﬂ#M

% A — R E M struct i R 2 81 B — A4 2, IﬁTMﬁﬁTW&&%“ﬁmﬁ
private” FIfT0h, T{E A E &y publiciy [FN. :

class X |
public:-

-void 1nterface functlon()
private:

void private_function{();

int internal_representation;

}r

Zﬁuﬂ#ﬁ REAXFEAMALEEE AERBRBIBIITERONER, RE
LR A W Ayprivatefy B 5. B b, BT FoAth o 53 A0 Z0 78 2 vh 7R B 0 — ﬁl%m

 HREFESMEMRELK, MEHENSERASENFHER, HRIEEMH—3k.

L$%¢%Tﬁ%*ﬂﬁiw%mmm&ﬁm%f B

class X {

void private_function():

int internal representation;
public’

void interface_function();

}:
AEAREBRAREOHAMIINIAE KR L FiN LA ERE:

class Y {
public:
void £();
private:
int mX; // "Self-decorated" name

)2

EAmXE AR TYRERN, Fim (AERISRRER) HARBEN. RTE—H
FEZLRATENFET (RRRHBERAERLBER, BB TERME—LIRE hH
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B), XMaLEBTE-RARENEXGRIRNTBER2RER, BERKALER.
5.5.1 RiHEEHIFEHStash

BEEFIENH FRERGHEHXEE~T. HEEZFFEFANEORSAELDS
RiE %ﬂtEﬁ}}FT, méTFﬁ#ﬂ:u%ﬁF’ﬂﬁﬁ"ﬁ%ﬂﬁwllﬂiﬂf&{lvﬁhﬁlﬂB’JV\]a-T

//: C05:Stash.h

// Converted to use access control
: #ifndef STASH H- :
#define STASH H

class Stash {

int size; // Size of each space
int quantity; // Number of storage spaces
int next; // Next empty space

// Dynamically allocated array of bytes:
“unsigned char* storagef
. void.inflate(int increase);
public:
void 1n1t1allze(1nt Slze),
void cleanup(); i
int add(veid~* .element) ;,
void* fetch(int index);
int count{():
}i
#endif // STASH H ///:~

inflate( )&% 7 U yprivate, FA4T RifaddO)REFH, FILLERTHRHEIES, &
BTEORS. XREREE TR XERB AT, ERARRNAERERNTE.

FERFF, RTREXHEMAFZI, RE LENLIHFEES, KIS
HRARER. . ‘ : e

5.5.2 - BRSNS tack

M TFEZAGF, HAHEStackB B H—13%. Eﬁﬁﬁ’ﬁﬂtﬁ #’J%pl‘lvateo ﬁ#{&ﬂﬁ
R FTLABRE FEF BB, WA KETStackiyAER-:

//: C05:Stack2.h - :
// Nested structs via llnked list

#ifndef STACK2_H .
- #define’ STACK2_H -

class Stack { ‘
struct Link {
void* data;
Link* next; .
void initialize(void* dat, Link* nxt);
}*: head; R T
public:
void initialize():;
void push(void* dat);
void* peek():
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void* pop ()¢

void cleanup();
bi
#endif // STACK2_H ///:~

5 Efl—#, kAo wELD, XEAFHA. Wik h—#, B3 THi
FRENEOHEREE. HREGHNEENEEREFRY BB IEER. FX L,
RAESEFRMEXREARNRPER, 5 RAXRBKX ST REGHE B HEF MG LA ERE.
AR R RFEEDEHRIFRRERN, ESTHRALSHERE.

EEHEAE BT ANEQNRIRER—ITEARER. BEA-ANEREHNLIN,
B LB, MASKRE FBFALENE, EEENE, AFEUHEI B
Fr B E9ACES .

5.6 AW

C++i gy i AR ] LV K KAy SR O 8o 27, HLABIrMRRESTLM. 5
FE DAL ME - ROFTABOFER, UEEFRBEMERE. TUBRKR /A
TR —IHROAXZOBINRBIES, EHLANLARsREER. HC+H+ERW
REZHERIFHAERERURE. IFWHREREHREIR, LERERFAAERNEE.
RKRMBEAALAR ZHRFANEW: —RIEE ABF AR S WBIRFAA LIS,
ERDERE, —RER - ETLENEERE.

5.6.1 RefsLH

BT EATLREL R FRF REIRL RIS . HlanmToeE— BRIk o R —
LREER, EATRBILXEEBRESHTRE . BRITHEEAF N R2UREEMN
ARE—bin— /A MBERE—RNABEXHHRBEMEER, UBHAABIERL. RiFR
HEEBAET —A “A8E" NHES, ERERF RSB —UH Aies AR EHk D -
RIFRAVOFAA A . ERAXEHRLT, BALEE A RIFFHEREWRELI 4,
AR LR TEE LI .

5.6.2 ROESHF

ERAOHBIRE R, Y—Hdes, REHRBTLEEEskr, 5E%ER
EBEEHFIEC. XERERFATRMAMER T —/ %, TREkHEANENR
5y, BRIARANEHES, BB RSIEEE L CEMFA . KR ik
fy B s ey 2 £ FIH (fragile base-class problem). 3 F—AKWTETS, EF DX TEE
BRI, RANBEAEY TREESELD. mBEXATEEEL, HTFRZ0H
e 4 7T AR RS H AU B L

YK A AR AR AR A 49 & (handle class) BiFr% “Cheshire cat” ©, ¥k
BEMAETERNET, RFl—ARE smile”. ZREHEN — 44, ZEHNELSK

e XAZFRZIAT) T Iohn Carolan, hRC+IEFRMMER 22—, 4%, LHLewis Carroll (fEX, (ZEMW
L3BIE) fEE—REE). TUMBEEAFMAEBE2EPREN—F “BF" (bridge) it .
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FiB R B R R 2 C— R B SR BL . X F, REROEOARE, KXHRAR
T, MEABITURBRELTEER, THREAFENSAXGHRTERRE, REEH

EEBTA .
XEA AP —HEARWERAG . AP RagattmZom—1aigs, %8
R — MR E T2 E LK. : _

//: CO05:Handle.h_ ..
// Handle classes
#ifndef 'HANDLE_H -
‘#define HANDLE H.

class Handle ({
struct Cheshire; //{Class declaration only
Cheshire* smile;
public:
voild initialize():
vold cleanup():
int read{():
void change(int) ;
}:
#endif // HANDLE H ///:~

XRMAR PR AMREIN. TEXfT
struct Cheshire;

B—NREEWH AR I (incomplete type specification) 3% # 9 (class declaration) [%

R (class definition) BEXRWIERK] . 'BEIFRESR, Cheshire £ty 4, HRAR

A S iZstruct iR 4075, X EAE BX P — e mistruct i8S R CL 2B T . AR
T N ERNFEERs 2 AR MR, EXFHEARR, SS5AAKANEHEY

P ESEBL .

//: CO05:Handle.cpp {0}
// Handle implementation
#include "Handle.h"..
#include "../require.h":

/7 Define Handle's.implementation:
struct Handle::Cheshire {
int i; T

}:

void Handle::initialize() {
- smile = new Cheshire;
smile->i = 0;

}

void Handle::cleanup() {
delete smile;

b . o

int Handle::read() ¥

return smile->#y

}
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void Handlé;:changéfiﬁf x) |
smile->i" = x;
Y /77~
Cheshire B —/MxEEH, FUIBSAAERBRTE "

struct Handle::Cheshire {

Z{Handle szinitialize( )42, 24Cheshire £5#)4y B2 fEAEZS ], EHandle cleanup( )y, ﬁ
BOX BEAE R 2 Ao i 20 P 47 SR AR B R U BT A privatedf sy . 24 %3 Handle.cpphf, X/
MR E R IRE BARSCE R, A AREEEIE. Rk T CheshirefJA B, H— Ei%

278] #iHyRHandle.cpp, B4LICHHBHLT.

Handleft) £ FsbRAEMIRIE R —H, B&L30H. SRR, k&ﬁa

//: C05:UseHandle.cpp
//{L} Handle

// Use the Handle class
#include "Handle.h"

int main() {
Handle u;
u.initialize();
u.read():;
u.change (1) ;
u.cleanup();

Y /// i~

EPRFRE— %wﬂ%ﬁ%ﬁ#%§ﬂﬂﬁ ﬂ% m% V&Tﬁ%i@%%ﬁ;
Lﬁi%ﬁ?ﬁi%%@ E%E#T%méﬁiﬁﬂﬁTﬁﬁ Lﬁﬁm—k&&

5.7 IhE

FEC++, HRIFEFIHEMABERE TRAMENES. XNEPFBFRATLAESH
EH, HavLH, HtapizZm. EEENE, BRIETENEFEFBFARSHKBENT
(TSEBL4Y . A TiXe, BATERTLAE KL BE 