www gotop.com. tw

The Art Of Pointer: Beautiful Star

f‘é"ﬁﬁ'ﬂ%ﬁ A

LE_MRE

e

0890169676

gﬁﬁ 11_,\
g 4R

N\ BCHBHL HY fi

POSTS & TELECOM PRESS

\\\\\\\

!




%i

www gotop. com

The Art Of Pointer: Beautiful Star

T EF I SiFE AR

T .

90169676

HFE & 4
08 Kl ey

VANVl T
=[S




EHEMS%E (C1P) iE

REFImAE SR © PR / EHEE. — dbxx .
A BRHB e H AR, 2013. 1
ISBN 978-7-115-29426-5

I. Off- II. O%-- . OCES —BFEH
IV. OTP312

o [ R A B B IHCIP BB A% F (2012) 5215763

iR B B
A0 B EGATBRGHRLDIRRBRAO T LEUTIEE . FHEH HATIURA RIS HTH A,
ERHRBAR R ME RS HREBEFATN, ETRMANATSEE RS, FHABH—I5
REWAUEARR (QEARRLITN) HITHE.
A4 FATMTARR i ARG AR .
WRARRTE, BALLR.
HaERE

“IEt” CPointer) , WRMEAXZXEZMEM. HAAY: “HETERN, HAMELE A
oeer” o AHZNFBUREN, EHELTH . SR DRREA AR 15K S I RILHIX 0 L,

ABWEMETL, BT C B SO HRNMBRITI, FIRR 5 5l T 2 54
reference WEIITiG. AFLIRENBIL, VIR T HEHSA R, HEH RO, TRESIRB. SREF ST

IREELHE. SR, RGOS RERR, W LEB e PR A SRR O R, R—ARERIE ST,
AVEERT R, Tk K R B2 51 H 45 L RSV 2 R (A

REHRIEZAR (2D

¢ F K
G R~
TEgE Tk W%

¢ ANRHBEHRALHARRIT ook 4 s 14 2
8% 100061 BT 315@ptpress.com.cn
B4k http://www.ptpress.com.cn

AE3 B BRI B
¢ JFA: 800x1000 1/16
ENik: 27.75
FH: 785 FF 2013461 A% 1 IR
EN%: 1-3 000 fi 2013 4 1 A4b5T5E 1 RENK

EERARBES BF: 01-2012-4607 2
ISBN 978-7-115-29426-5
EMr: 65.00 T (P6HD)

IRERS AL (010067132692 ENEREBHL: (010)67129223
R B L%:  (010) 67171154




F
Dit

CEENHEMRRE "84 (Pointer), RREMIAXRBXBZHNEIT, 5—4
BREXAWE, %34 C, MALIES, BREPHRET Co AEBHMA, %15
HEEBMAX EB—PRENER, ML REEHHA, LAFEEE, ANEEE,
BAREERERER,

TR, R E AL Y BREAASHBRHAXGIE, HiERk
AREFFETN "WIE" T, GFS ALHIEHE, ERETH. BAREARE
BENME BB REEEN T, £FH, REFHEAL . 85 — K5
AFCEE, IEFEHRAEY A, TR TRIEHNEERE, LESs Y
ATBUHEHRIE, ERR¥EIERAT RIS 1B &2y,

KBPABRBYLEL, BTx C BEMNESHERANEITH, [ Bt 3t 5 $5
HEFME L H reference FEMR, fINAKBRNE C, xaE C++,
C++/CLR. Java. Visual C#% Visual Basic 5 MBREIES M reference %
Mo RPEMARSZLEBHE, BEARX Visual Basic Rt A %F &, B 1
eBERE, RUCHRIEAN, BHREY R D0, S g — #E, Aok E, BHE

REERE,

EBRMIEH A, U reference AW ECRFIBSHET, NNEHE
EMEFBBAX—RHKE, RASAHIEH ST R, 154 55 E . B 5 R .
BHEFHER. 4588, k. HEt 5, FEAR S| SEE AL S
MR, h TRIFES 5 reference HIAE B Th BE ZIEMEESREEN 2N H
reference LI IEH T UZE R ET, 1Y call by reference 58 i & % % i 4 45 & 71
N4A,

EHNELHEELRE, B C. C++., C++/CLR. Java. Visual C#& Visual
Basic 6 ﬁéﬁﬁiﬁ%ﬁﬁfi%%%ﬁié’é*@iB’\JIE’:E%I—I:I:@, FENET L R—
RREBIBESZ X,

E: MR AMKME B RERFE DS,

SABHOBRMAMT A, HEFHiE, BIA 3 E T LGB A BRRINH T
Mt AREESH, HERR, EHEXRLB-—BRASHES,




BB
ERBNRELREDHY, FLEABSRAR. "C L4, REBROBEX
M7 R ABERETRUMNBRRR—LMIR, FB—RB BRI, — AR LE,

XFEEM, LRENNBHELY, KBEKR M mjtsai168@gmail.com, 418 &

Tl

#E %5 zhangtao@ptpress.com.cn,



Dedicated to

My wife Linda,
My daughters Amy and Jennifer



1-2

— iy

2-1
2-2
2-3
2-4

E=&
3-1
3-2
3-3
3-4
3-5
3-6
3-7
3-8

3-10

E s

4-2
4-3
4-4

B €= O 5
- - - OO 9
gg T TR ERPRIRN L 8= el b S ool AU 11
Zﬁ:ﬂ ..................................................................................................................... 12

E%-[-_f?—'z'l'ﬁi ........................................................ bovs oo snis o i3 dahA AR S mmmenane 15
—HEE. FRIR G RL - vsserrrsscmsensrnssssssssissssusssnsnsasmsnsesssssasessasestantemmessnn s 16
PARUEE . RIRFIHLGIRL -oveeveevremmssoenereeeeeee et eeeoeees e oooeoeoooeoooo 19
S U=y R Ik 20
Zﬁ;:} ..................................................................................................................... 22
:,EE%-,-E_,‘&_Q‘E .......................................................................................... 24
R R R LSS 25
TEET S TR et 30
BERFEEE v etessssssssssese s 33
A4 parr Z[EF TPEITT? =eesssssseonsnesisncssansuesesssasnsnsnsansessorsnssesmnsesnosssmssnssnssas 35
Lk 2L = OSSO a7
ggf}g%{- ............................................................................................................. 42
ﬁ@ﬁ%ﬁ ......................................................................................................... 49
&%E@ ................................................................................................................. 52
g;j;g ..................................................................................................................... 53

ﬁ}‘%g};ﬁ ........................................................................................................... 60
o R 61
%&I’gﬁjl\ ............................................................................................................. 62
PIBMRI R ----clevsimsossseissssssossislnrisbsbrssassssrosissisisbmesoe RSt A s b, T 08 T 62
L OO 64
1%1%(?5’ ............................................................................................................. 69



4-5
4-6

4-8

FHE

5-2
5-3
5-4

ERE

Ft

6-2
6-3
6-4
6-5
6-6

K- X
=
7-1

73
7-4
7-5

EN\E

8-1
8-2
8-3
8-4
8-5

T'é’%‘l‘ETﬂﬁ ............................................................................................................. 71
TR woscosnrifansieass s INRRE, SR TR oLl v cisnenessssnmnnnossossomenenmemesssnssesnesessons 72
GZ T sovsnassessnsannnmsaraconnctiensoflpveniiobenssesvesinncss ot i sssese stssasasenssnsnnsenesensssememressaesosessns 76
FETETLHE cooveerererrrereeronreenrieiiinitt st e e sate s aeeesseeearsseseeessneeseneeesssseesneesesseme e s 76
j:g$-|-5$ﬂ:$ ...................................................................................... 78
EE T ERBRET ~eve st ersictseninnsmamnssmssusionvas enssssssensnsasssysnssssossstosssnasnsnnons ssseasebsormmsnss 79
r‘%‘*}z@ E{]?_?i}l%gg@ﬁ .......................................................................................... 82
&%@ ................................................................................................................. 94
*gr%;‘;ﬁi— ............................................................................................................. 95
?E%‘l‘—'ﬁ%*ﬂ .......................................................................................... 96
e B IR IR UHE Gt rrvsvresrsesrsrsssssseresssssesensmmssnsmssiainsssssssassseondsiomsssianiosssnsesssmes 97
GBS S AT BT - reeevrresrnrmserensitsisinsencasesssssssnsessessssssssssessnsessussesssses 101
giﬁjl_gggﬁ ...................................................................................................... 104
B SRR «orererremr o et mmsosssvass dustinnessndsn tobomsmmaisci doesblnasassssasestivesearaess 107
Eﬁ%%@ ............................................................................................................... 114
7 2 [ R ARSI ANEE HO. | o s S SO - I s s v 122
FER——C IR TER oot 125
BEGEGR criorerescnsiosonsiinisisiorssrsmmmesatnmmmmresorsasssssonssonsts ot MOt b b h s ons S o 126
ﬂ%ﬁ%z .............................................................................................................. 131
BRI AR BUSTER -+ ovveeerreerereereresresesssssesssesessenseeseseeseeses e e 136
%ﬁﬁmgﬁﬁ_[y\guﬁiﬁ ........................................................................... 140
TREFTREEL croveverrmrrerrereetst et ettt e s 144
VL B TN oo rerososeemnmssmmanisesssssnssmmmans sxsmwenyosin s shbosb s S s SRR e 145
fprintf 5 fscanf BRI +oeneesnresutsenteminnieniiitereee e saee e esteesae s ee s aeseresnsoe e 146
fwrite 5 fread BRI BT rerreresasirsssnssspissssisstisnonsanrarssepnosenchamsssns B Sesebnnsssitodhnn e 148
BT S AUFEETHE A TIAN -+ vvrreererrereeserrererreseressers e e tesessssesses s 151
fgetpos 5 fSetpPOs BRH - - rrrserersrsrsmmeririsistsernnsessenenssessssnsresssssssssensarossssaee. 154
FEWINA e oeeeeeeneetee e

B Pk

Visual C++ 2010 (BRI oo 161



— i

2-1
2-2
2-3
2-4
2-5
2-6

==
3-1
3-2

FEm=E
4-1
4-2
4-3
4-4
4-5

FhE
5-2
5-3

FAE
6-1
6-2

Ft=E
7-1
7-2

C++l reforence -« e R afi b Ml lia b s s i 32 165
BB S LOfEIEIICE -+ witorsssisisiisissinisssissssis ubolis 1M atbmes busatonrirssescsanmsebtconm e 166
PR TAE s ssss0isdssenssiisinsisidosstessatssissssassnsinsianeses UG s ims s attn vensn s e s sonsm s 167
B S POIOIBNICE - iies ssistssinassnsinsuisssssinsineniniisutiinssisssensainitionsibpmbiessannsens 171
e S [QIQIBIICE: ++-rresesvsiivinssssinasssssssasassessisssismsssiotndosssmmmesisssivmmstbomss senmseseeemnn 175
R cocssivninssiisiniininminuineisinistbisissentaisersessisisiissasiessunssinsiinensoretd hiners B ionsnseaies 180
FRIFEL IR s4esssisssinnsisininsinsasindsdddtsedsst ibansssesnsssssisssisinnsasningirasovivboiihoenss Bocbonsenssnsin 181
C++E(] this *Eﬁ' ................................................................................ 182
this FEET sessessessssnsssssnimasosnisnisonsissiisosiiaisnvensesiph ot btibs ivivss b i s eesdbadhoe s s 183
ﬂ{ig;i\jﬁ@ﬁig ........................................................................................... 186
PSR o sssssssssevssssissssssssssssssssisinisinissosiossnobibalbbodsnsnhissamii oo stobenmofioionssesssnns 190
CHHHJ NEW L5 dEIELE «++-meererreresuenirsansenrerrernrncsseserassnssnsssessesesssssmenn 191
NEW, ‘delete SEEER o coviinsadidiviiiiniisiineniiestothenss oot ot il 5 PR 192
new. delete SHLH - o ooerrememe e 194
NEW. delete SZE Al oottt e et 196
NEW. delete 53K « e 198
FERFSLER croeovrrermeennsenicstst sttt sess s e ass e tesss s s st 201
C++E§§ﬁ;ﬂ$ﬂj¢_§@§f( ........................................................................ 202
g%ﬂ;’:@fﬁ@ﬁ .................................................................................................. 203
Eﬁ?éi@ﬁ?‘? .............................................................................................. 208
FBIF TR coovererrereseniieste sttt one et s s s s et 212
BRI, HEET IS referEnce - - wecreeesrerereersrsesssssrerssssssosossessnn. 213
Eg_f@ﬁ .............................................................................................................. 214
FREFFSLHR crvvereerreetststeet sttt ettt ettt s s e 218
ﬁiﬁ_c.;..;.#gﬁfg;g& .................................................................... 219
BERERD »ovvsimsnnatisssasis chosussoscsmssrspsmistsstsisssnissinanssassasnesmese o fod e S b ines s s emns 220

Visual C++/CLR FEREIAY oo 241




E==

—

F=F
3-1
3-2

3-4
3-5

FMNE
4-1
4-2

FB CHHICLR BRFEIB AL - ooooeversssosensrasnussarencsssapnssionecsuniosssssaine 244
TIIE ERFA refQrEnCe: - seserssesesseisuessisstisieiutsstintesstatisunasaseassesssessesnestsssessannes 245
TIB ERHT RANAIE: - +eereeverreseeseestitiiiitititsictcce ettt ettt 245
JATIE -ooseossreesuosersssnnossesisnsssarssntossessnessansanissatssssosanssssasanesssessnsensisnsaanssassanssnessansones 247
Interior ?E’%‘f ..................................................................................................... 250
S T R 251
BRI verovmen e crssseanesmisesesersenssramesratsstsassessnes sos owsaash sl i s a5 259
Visual C++/CLR A SEFRAIFER -« ooooveitisensneiveivsnuasiineansavnisaonsons 260
ﬁﬁé%ﬁ%@ﬁhfi%{}'}% ........................................................................................... 261
A T G TR AN THIG IR o2erestssnsresseensassmnansesonsessossseisp spinaiinsiiveege s ssfanssniusshoasnssssss 265
= %ﬁﬁgﬂgiﬁ& ........................................................................................... 269
T FREB M ossunssnscnsonsnsin swsenss s shinssensassnnssns n smnsns en cmen emeus nmn uems aae e A S P ENERYSSHS 273
JCreator {& "rgﬁjl\ ............................................................................ 277
Z 4= JCreator E R 2 R 278
BB RIEEHITIRE e 280
?%}'%i}"sﬁﬁ(debug) ............................................................................................. 282
T BRIV SO ororonvsnssnessussnssonsaneonsevnsnsss Pebesim ioos hor b aah e e o Lotons su iiras Toa il e 283
XTJ’&\ $ﬁ$5 FETEIEMEE < +++vvssossronsatosassisussssisbossinvsnsmnsssnsasssorsosossne 285
T B LS PR BIEEIEE v ovessroransvusnsnsssmssssas cxasinsnssiinss ot sntisniavhnsssnassmmsiiesnmtmnesbinnanes 286
%,‘:%t,g D TOfErENG@ -+ +wesorerserserasserssinisinesssmasssssnansrssssasanssssnssisasiisssssibnsssssannssss 287
ﬁ%ﬂﬁ??%%}gg@& ....................................................................................... 290
*5;%92[55 .......................................................................................................... 294
ﬁgﬁﬁ FOFETENICE +++++++rsvssssisassansssrssnncsensnsssrosaassoennssnnssnnsesrsssssssssssssas 295
ﬁgﬁl’gﬁj,\ .......................................................................................................... 296
FGLE G ] - cesoossconsirssaminavaneissnonsssssvorasnsnsiosssnssonssanemenssponssenisndliestisaas dustfesnserassss 301
ﬁﬂﬁﬁ?ﬁﬁﬁléﬁ .................................................................................................. 304
TEZBEEGIE +ovvonereeseonnssnnsastosesnonnsssnsonnssios sans s saosshi 6945 5F 68 srannnesanihnesninnssbsonssoncssss 309
FEEEE R o ovoerenssverassssvunosuessavessnesnsvinnississssisnmosionssisossaisanssin cusansnnsionnnabysiiurensaosses 312
;é_la FETCTOMNB O s sirs s asisauvessenes sl s AINEA Al . ol onlindo s Barg i 313
e FAIOMEIIGE o s=+ionmresenserrvsessvvsossunsss sEssus e iTn oS HERS 4R ST H S S 545555 s me vmmmon 314

this FEEwwrverrersssnmserasaicoromanedisadibiiibsnds o diil b W nndtebiB i S8 5., 317



4-3  EBIMGEE R +eoveeereerermrressressee st e e 319

Bl FRFRBILER, ssesessscsrnnonsnssnncasnsnsonnonsssssarssssassssasssnsasssnsnsssssshssssssiis sbssosthntinnnsasnnan 325
FHE Java FBEHEERBIER oo 326
5-1 _%%ﬁ;ﬁ .............................................................................................................. 327
5-2 ﬂ%‘gg@ .............................................................................................................. 332
5-3 i@;&a{jfi};ﬁ ...................................................................................................... 338
5-4 jfggg‘é& .......................................................................................................... 344

£—== Visual CHI R SY - v osernospssensnesssasasessinanssnnion mmmne ronaesansanenves saxssosss 347
gE-= IS 1EfQIEINCE -+ veeveerrisutessessvmssanssessasssuessasassssssatisnsiannesossbsessenses 350
s B = 125 = 2 R e TS OOUCCURRUEIRILCISTINNY P51 S CYRCHNIER & 0 1. S G M Rty L 90, 351

2-2  call by reference -« et 352

2-3 ljﬁﬁﬂl\]%ﬁ (0 1§ T L 353

b2 Bl 2l e S R e S e 0 TN Lo s W M Rl - e o S 354
BB JZH S refErEnce oo eceereevrrerreerentenreneeesteseeseesseeesseseseeses s 355
3-1 ?k&-?ﬁ%ﬁéﬁﬁﬁ%j{’fﬁ ................................................................................... 356

32 I ETLE AT IR e eoveererrmemrene ettt et 357

3-3 :Qﬁﬁiﬁﬁ'{lj}ﬂ$ﬂ ............................................................................................... 358

34 REDUELLE BT eoveveremmererererreirieet et e ettt ettt e et e 359

3-8 FRIETLME -oroeererveereremrtrsenentnnciiistisee et steste st ettt e e s e s e ettt 360
£MME Visual CHREERBIEEF - oovevveeeerenienieninnteneneeesectesteeeeseesaesnenns 361
) 41 ﬁﬁﬂg%ﬁ ...................................................................................................... 362
4-2 %gﬁﬁ .............................................................................................................. 363

QB | TUGETT 538580055 nssnssvennsnodesavenessnsssssnssstsnns 5ssaeiEisE 300 nnn smmsenssamns sstesses s ch oo ot sessss 368

4-4 & P EE TR IR EMEARE oo e crensoressessssessesnssassssisssssssisssisionmmnnsnrasaesesnesnsssesensossesnssesns 374

4-5  FRJFTLHR coeoveeeeereerene ettt 378

Visual Basic Emfﬁjl\ .......................................... - 381

:E %ﬂ'_ﬁ FOIOIOINICE -+ e e srreeosssshunssssssnasissioisesnarasnarnanessssrsnsosssonssssesssmnss 384
2-1 call by VAIUE oot 385



2-2
2-3

E==

Call DY FEfErNCE -+ s eesersesesessisiittieitit i 385
TR BFERME: wwvsroesmovsvovommonsenersrsscoviroviserisiess v misbonciaiistepe e Desdbisse sosnse 386
ﬁgﬂs referenge - - s L G AR TR B M e BRSLL 5 387
P B AR Tl e vesmisieresmeesesassvismmssastysersssre R btk ssuebios Bnvinsioss 388
iﬁ?ﬁﬁ'\]ﬂﬂﬂ ...................................................................................................... 389
AL EIEGLE v vvernresvanntannatinintinees s oovereississsassvnnsss T i s v bl oo e Dhnsscenosas 392
FEBE S vovessmesteasbs b ok ibinnacavi e sabcb ek Wit sssn s ko s s R ssomanas 393
Visual Basic q:iﬁ%a’\]ﬁm ............................................................. 394
gﬁg‘%mg;&*ﬁ%fz\ ............................................................................................... 395
%@E%@ .............................................................................................................. 398
TRGEEFR soeneeerneereressssesessonasansioseisasnteassannassenassanssssasosanasiansessseiossbosssbensensivsnsissedbisn 404
'fiﬂ%ﬁﬁ%ﬁ%ﬂfi@& ........................................................................................... 409

T2 BEEE R voonomssssssotumemmsspnsnyines peous s oS A Ao A st e i g e e 415




C A& & F 27 AT&T(American Telephone and Telegraph, £ & 8% 5 B 15./A 5] ) A 254 3
. HNBE, BHTEH UNIXRERS, RERAFX—BFES, TSXESNAEIREA
¥, 4312 Dennis Ritchie 5 Brian Kernighan, ANSI C EF 1989 £ /\ 75, Dennis Ritchie
4T 1941 &, BRBAFEHFE L, £ CIES2 X, Brian Kernighan H B LR A =
THE R F1% & (Department of Computer Science, Princeton University){F#,

CiEE (1971 )2 % CPL(1962 4£). BCPL(E 1969 £ Martin Richards fi5E
#9)F1 B(E 1970 =63 Ken Thompson fT4 S 1) &2 15 = 1 B 12 5 a1 AR 1L
AR -

- FES BB AR E K CES%44 (The C Programming Language Yo 8 7 2
 EZHEE, THEMGNME:

Dennis Ritchie: http://plan9.bell-labs.com/cm/cs/who/dmr/

Brian Kernighan: http://www.cs.princeton.edu/~bwk/. .

- 1983 F, Ritchie 1 Thompson #kGE R 3 ( Turing Award ), X 2iHEH REZ RE, K
. /R Ritchie F 2011 £ 10 B 12 Bifith, =4 70 &, fbEEThiEsEEH ASD,
 CIEERANFER, SHEMMEIEEBAMNIES (pointer), XEILRE 2 E N EXIRL
B REASBXANINER, BEFEEER, E TR FIE S NRNR, B AAIEE
HEERRLNRMER, NS HRFRITHXIEIL. BREERER—FER, SEBR
EEE,

BRRATE, thiRAR, ILXAP L RBFFIESABEL . AP RET SIESHEXHETHE,
BREHSTE., BHEHE. BHE5RN. B 5FFE. 155580, fes5iy,







RNIFRIE R R




Part1 CiBEH

HREPE X AR, G R AR B K RIS 2 KN N A, LMEAE S
o Xl —f, BRZERRGEIE A hE, RS RN IERR S

11 T8

BFUZRELHRREE —FT, S - MABEBL 8. R AW “%
&7, M —ESU “3)”, RPN LZFRREROEL . BRI BTSSR, 53
[5% Y1 address-3

3Ef1 address-3

/* address-3.c */
#include <stdio.h>
#include <conio.h>
int main()

{

int x=100, y=200, z=300;

printf ("x LERGHHEFE $p\n", &x);
printf ("y LWEAMHLE %p\n", s&y);
printf ("z LEAYHHEE $p\n\n", &z);

printf ("x LEHNAE 3d\n", x);
printf ("y WERMNARE $d\n", y);
printf ("z TEMNHNARE %d\n", z);
getch () ;
return 0;

BB12FF60
BA12FFS4
001 2FF48

188
200
300

B HAH X x y. zZBRKHEE, W FER.

0022FF42 0012FF48 0012FF54 0012FF60 0012FF66
| | 30 [ 200 [ 100 | |

R VR AR B RIS A R T E W AE IO b, HUBEAE AR BT In b kB S R (&) BT AT . FRATT— e
WhSE T 4 — Rk X (expression) T ik (M & B R4, RASBRFTLEN W A7 Hotik(address), it
AL FAH (value).

ARBAEN scanf HRH, WHEBMABIES AR, FHEERMBLL IR ? AL )
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‘ ‘f[return 0; \
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1-2 —4E¥A

BAEAE U B — M4, Y5 addressArray-5 JER T 0481 scanf BR%L, AL 1%
5 N B

BeR’]| addressArray-

';/ * ~addressArray-—5 c */




