C 0 C++ L KHEIE

Addison

esley

r - ——
| i
! I i
| i
| | I
| : |
g | :
! I i
‘ i i
3 I i
i ]
‘ i
i I
i i
| |
I i
| i
| §
| H
¥ | §
| i
B I
| |
i i
| [ i
| £
| §
I i
i §
I i
N | POINTERS ON C
| i
) H
PR —————————————
Kenneth A. Reek =
® K F

: Z AR it

N ks
[ = POSTS & TELECOM PRESS




C o Cr+ LB &

C FU785t

Kenneth A.Reek 3
ok F

A R BB B H kR %t




C W C++3E5 K5 ik
C nigst

¢ & Kenneth A.Reck
#* "B
PR B
& ARBRHEHABAHRRIT s scx 4 s 145
fikgm 100061 Bl 315@ptpress.com.cn
Ml http://www. ptpress.com.cn
AR 010-67132705
LT B 3O B A ) i
FEEN PR SR EVR T ED R
BEBERELRE RTINS

& JFE: 800X 1000 1/16

ENgk: 29.75
T 779 FE 20034E 9 3B 1M
EN%: 1-5000 Mt 2003 4 9 AL 1 KENR

EEBARBE B 01-2003-4079 5
ISBN 7-115-11456-0/TP + 3528
Efr: 55.00 G
APMBURRBOE, BE5AHEKR B£iF: (010)67129223




PH{EiRGRH (CTIP) Xdk

C AgEl () BT (Reek KA Hi#: BWE Jbat: ARMBAHARAL, 20039
ISBN 7-115-11456-0

LC... I. DE... &#z... NLCiEE—FEFRE V. TP312
T ERSCA P 15E CTP #iHEiz T (2003) 35056412 5

hiz KL B

Simplified Chinese Edition Copyright © 2003 by PEARSON EDUCATION ASIA LIMITED and POSTS &
TELECOMMUNICATIONS PRESS.

PointersOnC  ISBN: 0-673-99986-6

By Kenneth A. Reek.

Copyright © 1998.

All Rights Reserved.

Published by amrangement with Addison Wesley Longman, Pearson Education, Inc.

The edition is authorized for sale only in the People’s Republic of China (excluding the Special Administrative of Hong Kong and
Macau).

AR Pearson Education (VA EHRRER) BkBHINFE. TAREETSHE,



AF5HR{E C BB REHDU R RRAIR AT . A S AR R SR Y
B, HBNEF RIERRE AR A TIRER B B CIRRF T 2.

2THE 18 &, BERTHE. B RERRROAR. fREH Rl BUH. TR, SRt
BRIVPHHEEK C 42, Bt TIREHGRHITRIDT, SR AR,
R M T R 5 I IR -

ATHES CREEVIEENYIS C BFANRE, ikt S E25) C B S 1B,



It 2 RE XA

Wil LE2F TUERBHIE C ESMHE, IHARNEFEEX—AW? Bk
FHEZ CEHSRECH 10 MEL, AELSMARR &3 BB BB E RN K ik
et B BER-BRREE IR EHS, WEEEEBESBNE LHY. HE,
SR fR et IREVE . A — SRR 6 TR SRS RIEE AN, RSN, /R
EFFavHR R, 0L LR IR R 2 5 i HO R4 . RIBRTIIES B AREK -
FICREF AR, R i B9 748 FIVE (programming idiom). RiBidie T 6
MRKRBMBMEREARF TR NG, B RABNERIE, BOEET
2Bz,

REATAMBEE? ROGESR: EREHE CRIES . FEELHEMES
CISKHL, {8 C RES EA BB B EAE S Bk s S S080, 0B e, {5 C &
ATEL BAERCY—ZRFN CREFR, MWigA —MRATIZE N B R R A R & 1E.

R, FEHBRIRBKR, SZHERRRHER D, BEPAMLE, 48070 E R
FIAM, ERBEERHERRY, TEHGEFHRORR, EROENE, 5 Rie e
—H, WRMERAS, BTSRRI, HEREERR, MREEARY, T
RERER, PHRAMT S ABRIER, R ER, s R — T
EHRMIHERIE, MRS, SRR RO R REETIARRKE . AR T 4R
PR B AR T C R X TR AIR, 2 DMEURIBETT 5 6 ] e e g



C fudg4t

I LB CiEE

v Afta CEFHIRMELFRAT? kb, mTAFRE, WRERET C, HhEEENR

HEATERAE. UF CEFNAEILENILRES RS, (1 CREBFHBHICHRE
FREFES TR, MFZHMESHL, CATEFRESHBHR, nixG8E i
MRS, C BT “Z2M” $itk, XBHBTRETMHE, HtinT Hes
Frargett. B, C X8 FARgI FIAEE U MR EITE RN, XATLLS4 e, |
VRAEAL PRI LR PR I 0 R S /N Do B SRARZEAE ] € 15 5 I RIS ™ R T A S, BT
LLSE 3 L9 1 FF) o) R

C et T FEMBMEM RS, BN LUEIRT A BT — S8 2 1 3 8 s A F
WSE, M ABRBTHRIE S, CMEMESRMRE AR CRY “EHE” MILHES. HL,
Hiki B, C IR LUR 7 AR G SiiE S M3 0. XA C RO SER R R 4
HHR A2 IS B ) R AT i +%

CHATHIZ —NRERE BT ERSRTE, C MIFSETEZIE LM, 540, ANSIEF
#ede T C RFAEARRINL 88 Z 1) (T B A

B, C A& CH+HIEl, CH+iREE T —FR C ARIMAEF B RISEBE. R, W
KAy CHIRRRIELT, WfRet FObRUE RS AT R, H AR B TR — L R B0 Cosr
REFF 55

AT es g S D

ABHFAR—FRTHEMATIE S, BEFHAMEENZOERE T —RHRAK,
AR C, B SURAERE I A A4 TR E R LR AT A T A P if ¥ AUk v )
BRI .

T Tl BHFAERABREE LA ¢ RIFRT CESHEFEHNE. X
MARN ZESMEABTMUERT¥E, EMTEWAR. WRED, SHTE K
S C MBI LR & 5 A IR miE S RIS

WFEM Cr+ TN RS T 5T R FBE X 0RE L (KM TARER
THRAR CH5, XHMERN. 5 CH+REIE C INERY LI, CHRARETRREY
B8, RRLRAEAES SR R A RIEETT. WR, C++TE 5 R 7 R A B I o LA B — e
I BR N A, BN A B KRBT EH AN C TRMETY,



=
)

ABHALEX

AR MHFERIE AL, EHHE NN RE RATATRELRIA. B S NEE
T RITEVR I B SR ERE R TAE, FRA R RrAEE. RNBFELERGES
SE LA BRI I AR R SR AR E . P ALSUE R B BRI 308 # /£
—AFFIN—ANEE, FHATEENIE, Bk, ABUALUSESETR.

ERXMALHR T, FARNSEENFSIZA. TR, ERF2HE. BEFLA
R L FCMER#TIHE . HRHASE | 3, EXE S MR IRR M T —MRER 4.
AN AT THRERERRE W ERFRET. 8B 1 B RN EEEEREENHEA
Cid

B HMPE, ARAEFZUSREREL, EERA TSN LEERRE, mikEfh
REFRAELERAERENER. 55 AT —EARLRETARE LOE T, BR
HENKESER, (HXEH) 1 2R T C7ERLL Ty TH KBk,

ANSI C

A A5 ANSIC, & ANSI/ISO 9899-1990[ANSI 901317 %€ S I HI[KERN 891317 fiik
Mo BZBTLLESXMRAR C BRETHRAER: 8%, BRIHNX C (HHHIE Kermighan
A Ritchie[KERN 78], 2i#k K&R C) Mfs4k#E, JFOAERALRRTF#: HK, ANSIC
B C++IERt. ABhHpraHFH 2R ANSIC RE M. TEHH “ANSIC FrAECRY” &
WA “hRUE”,

ki

EERRE R T
if( expression )
statement
else
statement

BRAEERARDER T 4 Fepth, HhOiRE dnist g 1) B iR
WHEN Courier New F&. LEMRMKMBRIGE (W LHF ) expression) Bl courier
New R7. HEENRFALERY, MBRAEEATEILS (WILBIHHK elae @),
ERHEE LM F UHEE courier New #ik. HIMEHMAMMBER (N 4
statement) FiLL##HE Courier New Fox. HIRSIAGAEN, BHIBHEET.

TERNRFEE LS, U BF 01”7 XEMRRET. HMELH TEFNERK, A

3



N

C foig4t

BRI SO B W B R e A T f——IX 4 #0AT LU Addison Wesley Longman Ff % F#
2,

P R AR IXESROR T A B AR ST IR R M I — R R
FFHSRE. EEHMBRIELUSESEMR. 4 MEFVIRGRN, MMM el gs
TALEBSRRFRH AR, i — SRR BRI AR B E ML B EE R,

FINER — R R TREMIEE. C MEREE FUAKRE TERENMER. F
e, AR AR RLE T R i B R . X e TR v R B SR o M
FRCHE A AT I A 0T G4 2 18] A R BT o I T TR FR S U R B — 9% B4R, 25
BhORFIMT R b I 38 R AR A8 _E Hofd & b ki k.

AREE WET WRERANL: BREERENE CEFAFT (ANESEZFE)
A HRMEHIRZ —, WA NEERSMRFT R IRZET . XMNE S RSB EERRAR
ABBIEE, TH UG BT ke Tt 25 5 — i,

“K&R C” F/RBEIEFEIHE ANSI C /1 K&R C 2 I EEK G, RE%ALH L K&R C
SRR T RN OIS DRI 7F ANST C BIZ4T, (B4 BB SR — A ANSI
AR 2w dy, REBR—NEZRNRT. Wk, NENXKEELEE,

(TRl P s

ATRTENRE R R ERMSIRE . WEARR - AR RAE L TR E e 2
(R 0 R A 2 B ROV RT 97 e 2 ) (AR . SRS ST R 4 121 B A TR A,
KAk Ak G BRR . KEHSIH SRR O A B4, W ERRERE S Al
WRA - B HS, RAERZHIURIIE NS EEER.

LR

Addison Wesley Longman %[ 14 A B4 7— 1 World Wide Web 55, %3 2] URL £
http://www.awl.com/cseng/titles/0-673-99986-6/ (&% 1T B #E1j7 /E % £ T www.cs.rit.edu/kar/ ).
A SO EABIERFIEARS, LI AR, fRilal b FEE BIAB R RGN
K. URICAT LUK R BT Addison Wesley Longman {3, IRE Instructor’s Guide, T8 T
B ERGHE RN R ERRRE S WP SR,

MABARRE LB E TR, ALl %8 IKE UNIX YL AR IR 2 A TR R &
{F[REEK 89, REEK 961, il % FTP: fip.cs.ritedu, HFR pub/kar/try .



=k
o)

Hift

AT TR X AR B ST AT, (B B AT KPR A N o ZHIFET Margaret
SR EEERA N, ARV LR, i HeBRBAZE D TREELBUHES
Mg E A,

B E K Warren Caithers ##%, MR A RIT KIFEHE, BIEHFETATMR. thE
WAL TP BY R — RIEPHRRGFI G T A T — i M. BT

TR RB RN CESHRBRENZEAL MIIHPRRIRANE R, RHSOEEN,
HER AR T AXEEREEAS . RIS TRIE SR 1 At H iR,
BBt — et AP E

AR B K Steve Allan, Bill Appelbe, Richard C.Detmer, Roger Eggen, Joanne Goldenberg,
Dan Hinton, Dan Hirschberg, Keith E.Jolly, Joseph F.Kent, Masoud Milani, Steve Summit F
Kanupriya Tewary, fffiT7E 445 HARATR EAE T W0 o AbATI B B SCRTU i 6t B i3 — B st A5

B, BEMPA Addison-Wesley %54 Deborah Lafferty @ -t:. 7 54w Amy Willcutt
LERoREE. ERBTHATNEDR, AEXE PN —KBFRERN —AKEROBE, ]
MU TRIRZAMEMRD, M HEBRSO R RS B RN SR, IAERCELE
BITHR, MmiMELELHN.

AR FFIRFEIMER T, BIMMAFRARE] CBESHERTHBIR SR
Kenneth A. Reek

kar@cs.rit.edu

Churchville, #4124



1.1 fgﬁﬁ .................................................................................................................. 1
L T g B - & R P T P P g P TPt 4

O A 5 o - T Y 4

1.1.3 main SRl ceevrerrrriiiiiiiiiii i i ettt et ee te s esthe sae st enenasenaene saeans 5

1.1.4  read_column_numbers B3 ceerreeerreertntntiiiiiiiiiiiiii e e e e 8

1.15 rearrange T PP 12

12 %l\%ﬁa}]ﬂ ......................................................................................................... 14
L T 2 T T TTRURN 14
T B = 7 U 15
I~ 1 s~ g S U TP 15
1.6 ﬁﬁ%@%ﬂﬁé% ................................................................................................ 15
) 1 TSRS 16
B = F - 5 g T 16
F2E BRI R oot e e e e e e e e bb e eree s e e bane e e re i ees 19
2.1 ﬂ;ﬁ ............................................................................................................... 19
2.1.1 ‘ﬂﬁ-‘ ...................................................................................................... 19

2.1.2 *}Lﬁ ...................................................................................................... 21

22 Lﬁ]&ﬂ)ﬂu ......................................................................................................... 21
221 :‘—f_,ﬁ. ...................................................................................................... 22

22,2 R e e e e e e e e e ra e r e te e e enen s 23

223 BB RAGBAE e s s ene H ettt tta s arstasaiestatenes 23

224 ﬁ“i;"\ﬁ‘ ................................................................................................... 24

225 FEA BT A vt i e e et eaee s e e st e e nnennnnen s 24

23 Eﬁ‘amm ......................................................................................................... 25
P B €~ I O PO 26



C At
2.5 B A et e s 26
2.6 RFEPR RIS soreeeenern i s s s s s 26
b A -1 - L L T T P P P P P PP R PPREY 27
2.8 ﬁﬁéﬁ\ﬁ ......................................................................................................... 28
% 3 ﬁ HE ............................................................................................................... 29
3.1 BEACHAEATU cveerrnnennentnntt ot e L e he e bs st e e bbb abe b st btsbaten st aeseanen 29
KT - & - AT N PPN 29
312 A i e e e e e s e e 32
K T G T - - g 33
T - .. - PPN 35
IR B D T AR R r LT LT T PPN 35
322 BB et b e er e e ee e aa s 36
323 B BBAEAT v eee i e e et e e s s e s ava s et s e e e rnee 36
324 BB R BB e s ra s re e e ee e en s 37
3.3 typedef coeererre e e e e et e e e s e e 18
34 "'%"% ............................................................................................................... 38
T T (3 = B TR 39
3.5.1 ,fl(‘;g,*,flgﬁ]& .......................................................................................... 40
3.5.2 3;4:{:4/;;;])5‘ ............................................................................................. 41
3.5.3 SRR BB ettt bt re e e eae et s e e een e enas 41
354 ‘;,&,ﬂ;}ﬂg‘ ............................................................................................. 41
3.6 %%Eﬁ ......................................................................................................... 41
A =2 - - OO 43
3.8 SHALIC S T o v ver e re e ettt ittt e et e et ta e e e e e rea s reaanbeanra s rtan e enannens 44
3.9 PERIBR. FEBEETUTRAT] <--ooveerererrerimm it ceee et st e e e s aetee nratees veereebae saeeeessveameann 45
3.10 E‘gg ............................................................................................................ 46
301 BB UBALE  creeeeiiieriii e et e ee e e re e e ba e e e ett e eae e e e e e eee e e 47
312 BRERIETRIIMALL  croreermitnniiiet e e tee et e e e e e e earbe e aeeee e eennnaaeeeeees 47
T TN 11§ - T PP 48
- I - < U TR 51
4.1 ?ig/@ ............................................................................................................ 51
4.2 IR T A E AT ceeveremr ittt et ret e e e sen e b e eenevn e ar et en nn i aans 51
B T o v 1 < T USSR 52
O B | - T OO 57
4.5 WhIle TEA]  wreveeeererrre ittt it s eseeree et e rara e ts e anenn e r e enn s nes 53
4.5.1 break jfa continue 1%43 .............................................................................. 54
4572 while «;.Q.Q LG 7 I R i - TS 54
4.6 fOT TE A oeerereerrerrssretttostniuinminteteieiatistttecerereruesessrsarssensnennsssesssennsnssrnsnsnensnnnnnnonnns 55
B T = ) BT T T U 56



B &

4.8 switch lg'/lﬂ ...................................................................................................... 57
4.8.1 switch #’é’; break ‘i%éj .............................................................................. 58

4,82 default F 8] coveecceeersenrtaiiiiiiiitiiiiiititiiiaiiiitiaiii ittt e st dtees e aeeaents 59

4.8.3 switch 15 6] B FHATITAR roeveeerrenr it ssa s aa s 59

49 goto B B L R T T T R T LR P PP P VLSRRI PRTIY PIPITREPLLE 60
A 10 BALE  ceveenree i e e e et es st see e es e aa bt s st b s et ets 61
T B - = B XTI TR TP PYRTPRTITPYPIVPETTTD 62
412 ZRFRBRIRMIBEE  covercomrii it e e e e s 62
T T 17 - D LT P R 62
O R 1 - v T T DL T P PR T 63
%‘ 5 ﬁ ﬁﬁf?%'f?ﬂiiéiﬁ ................................................................................................ 67
L0 R - < S N 67
LT U T A - -3 S PPN 67

5.1.2 B4R BRAEAE oo e e 67

513 AR e e e s e s e e e 69

oI R T T T T S PPt 70

515 BB BB oo e e et a s s aen e 72

5.1.6 R ABAER oo s st 73

S B - - 5 P 74

51.8 %{*&ﬁ;g ............................................................................................. 75

5.1.9 B B BRAERE oo s e e e e e e et e e 76
5..10 FAFF A, BEGAMAEEM AT coeeerrrrrrerimsiimnii e e anis 77

5.2 ﬁ:%ﬂ{ﬂ ............................................................................................................ 78
5.3 IAERIAE -voeerreeeerrerosseeernnns e et et st ten b reetaesteara e s arenn et tneanensaaranranens 79
5.4 FEIRTUIRAEL +ovvvrerereronerie ettt e e e e e e atanenas 80
R S - O o T 80

542 B ARAE I e e st e e tee e e aeeenaeseraan e 80

543 HRAE TG B M reeoererreratte i et eee et e e ae e e te e e rresbeabaana s 81

5.4.4 %iﬁ#*{ﬁéﬁmﬁﬁ. ................................................................................. 82

55 E‘gg ............................................................................................................... 85
5.6 BEEBE een B PSPPSR 86
5.7 ﬁﬁ%%g{”ﬁg% ................................................................................................ 86
R T 1 T U 86
5.9 GRFBLET] vervrerertetiitiiiieni i et ere s e ta et st eer en ettt rs s eb et ttnsnnanneensnnran 88
FHOTE FEFL covoererrmrriiniin i e st et e s ebe s ne s e s e nns 91
6.1 TR L e roreemn i it ettt et e e e e s rees as s reeeseeansanreernrensnnnns 91
6.2 {Eﬁ];}é@ ......................................................................................................... 92
63 ERHTBHARXR R R R T PP P PP P P PPN 93
6.4 TEHEV FIHRAVELE ---oovrrrrrereomnmiimiiiniiieiteeretitreabeserntoresasrosssnsstnnnsesnnsseansens eernueee 94

3



C futg 4t
6.5 *%}J&ﬁ%ﬁ];ﬂ;&m}gﬁ ....................................................................................... 95
6.6 NULL ?E‘ﬁ“ ...................................................................................................... 96
6.7 FE4F. [AIEEUTIRIFIIEAE covevecrerrerreremantnrmniitie ittt e st et era s e s i e e s casas e e aenons 97
6.8 }’E‘ﬁ'\ lﬁlﬁﬂjlﬁ.’ﬂ&% ....................................................................................... 97
L 1T - = T P s QR
6.10 FBEFHIFBEL  c-ovrrrerr i e i e s et s s st ee s e e aae 98
6.11 fg‘ﬁ“iﬁ\:iﬁ ................................................................................................... 99
LI BT 54 - T g PN 104
6.13 ;E»lﬁ—@ﬁ ...................................................................................................... 107
6.13.1 _ﬁ_*,@_ﬁ_ ............................................................................................. 108
6.13.2 A FBIBIL eecrcereerertiiiiteii i e ee i nr b s aas e es s e ra s s ae s seenunannesnbbons 110
6.14 E\gﬁ ............................................................................................................ 111
6.15 g%ﬂ{]lé% ................................................................................................... 112
6.16 %ﬁﬁﬁ%%m,ﬁ% ............................................................................................. 112
L B =1 - PPN 112
6.18  HRFEZES]  coevrerreitiiiii it i e e et r et et en s e erene e aeenensan s e eane 115
BT R BRI v i e e e e e e ra e e et e e re s te e n e ereraneaenannsnn s ans 117
7.1 @ﬁgﬁ)‘( ......................................................................................................... 117
T2 BRI T HH crr et i i e et a e raea s ta e ran e s ena e e 119
2 Y - T T 119
722 &ﬁé‘}‘szﬁ‘lkf‘( ....................................................................................... 121
T3 BREUI BB oo i ettt e re ettt ra e ea sta s sensen v enn s aes 122
Jd  AD T B R cveeetterttiitit ittt ittt ir et et et e sbe st reaeaaessaasasssnsntnneessesnnnsnannses 124
S T -1 T R PO 127
75.1 lg_}?ﬁyg,;,& ................................................... 128
T.5.2 BB T ik AR oot i et s e er e e b s ean e s bn s een e anen s 131
T6 B R I veeeenn ittt e et e e v s ra e s ee e csetn e e ne eansen sas 134
7.6.1 stdarg?i:’ ................................................................................................ 135
T6.2 T AR B A BB oo e terernerriirit ittt et et re e e e et e naeeeae e en e eareeen s rasnns 135
B ¥ - PR Serereeeaetenaetatsttietiennsattitsatotnesiorenas 136
FR I 2= ) = B T T TR 137
79 ﬁﬁ%ﬁ:\‘ﬂﬁ,ﬁ"% ................................................................................................ 137
7.10 l‘gﬂ ............................................................................................................ 138
A T 1 5 OO 138
EBE BULH oo e et eeeer et e ee e b e ae e e ee e raeetee saansettnesson 141
I I i 3, & TR TR 141
8.1.1 &gﬂ,g ................................................................................................... 141
30 B R 3 & T I TSP 142
T B R - - R o RO 144



X

8.1.4 FBATAYILIA coovererretemt it s s s s s e 145
8.15 &ﬁﬁi‘dﬁ’ﬁ‘ ............................................................................................. 150
8.1.6 AEA FBLAMAGELLA L coorererrerrrietiimmeniniieiniiiietinini e e st reee s s e 150
8.1.7 B BABKAH AR coorreeeerrrrrrnss et e et et e st s s s e 152
L /L - AR e LT LT LR TTTTTITRY TPy TR PEPRT 152
8.1.9 TREEBYATIEAL oo ore ettt ittt st e e e st s ses sb e s sa e s 153
8.1.10 B EHITHILERE ~rovremreeerermiiiiiiiiiii st st e s 153
B.1.11 FRELLEGINIEAL e orrrvreertentiii ittt ettt s es s r seasae 153

82 HUEKUA «ocvovvmmreretnieiiiii e e e e s s e st s s s s a st se s r s s e s sa b 154
8.2.1 ﬁ.ﬁ%ﬂﬁﬁ. ................................................................................................ 154
8.2.2  BEIH B cevvercrteiiittntteiiiiitiiiietatatiiicttistaiirettiatsttetattsaincennerarsttasiosaetiaranneennons 155
B T S T e 156
8.24 ,fg‘{,j&gﬂﬁ;fsﬁ» ....................................................................................... 158
825 AEAH BIAKE B ERIIL oottt e e e e e 159

R I 12 3 T N 160
827 BABKE QB oeoerremreorseienniminiir it e e e e e e e 162

8.3 FEEFHH «ovvvererrrrtrtiiiitiii i et e s s e s e see e eset et srneaesns sanaas 162
LR B < T PN 165
TR~ 2o = TN 166
8.6 HRIBIRIRIKIEALE ~vovevermrrrrrrmni i e e e e b e e e 166
8.7 IE]ﬂ ............................................................................................................... 166
R T 5 - 3 B N 170
HOT FFIP. IR T oo ettrmmiiiiiiiiiiiii e s e rr et se see st tesere sttt setnsenss seeannsseernnnn 175
O = < - = - TN 175
972 Eﬁﬂ%{{)ﬁ ...................................................................................................... 175
93 ANZEBLIMITEIFEREREL o v oeorerererrmmommernerrertm e ieetes s seeseetrssrbnnnessaresessssnsnons 177
L T - I B - PR 177

L T ¥ - - o TN 178
93.3 g,&ﬁjé@{ﬁ .......................................................................................... 178
T B o - - o U 178

94 &E%K&E‘J?%‘$&ﬁ ....................................................................................... 179
95 $ﬁ$§ﬁgﬁﬂ ................................................................................................ 180
0.5.1 B AR N oottt s e e e e e ea e e e s e et s e eatesaan 180
I o - et 3 - U RPN 181

053 B AT B i i e st e e e s ea e e s recen s nn e enns 181

9.6 §ﬁ$ﬁ$ﬁ*f. ................................................................................................ 182
9.6.1 B A F B BRI et e e e ees e e es sae s an aen 182
962 ﬁ;ﬂg‘;ﬁ—.ﬂ ................................................................................................ 182

0.7 BB E R reverererrteii i e s et e e ee e e s re e s et n saben e s n et bsesesanennnansennsns 184



C futi 4t

0.8 FRFHRAE -recerrr e s 184
0.8.1 A et e e e e st st ts s s r s an s r s s s e e e 184
.82 B AFFE R vvreerereeer e s st st s s r e 184
0.9 PNLFERIE coroverreere it e e s st e st s s s st s s e 185
B T T = T T T T P P PP 186
L B <= o = B T T A PRTRPPY 187
912 %E&%fﬁﬂgg% ............................................................................................. 187
Lo T 1 T PPN 188
O = s T PP PPN 188
10 -3 ﬁm*ﬂﬁﬁ' T P P T TR Y ST PPV PYPPPIPPIPRPRIPRTRS I's 1
L AT - 8 <1 T N 195
10.1.1  ZEHT B B coeeremormiiiiitiiii it st eee e s e aaes 195
10.1.2  ZEMIM TL coovororeermemrmiiiiiiiiiiiiiiiii s siiietitistert et tr s sraressensassessasssnses 197
10.1.3  SEMIR TG HIETFIT] +oovrevrerrereertereriiirmaineriiseeniiirii e stectsenseasosesnnsssnans 197
10.1.4  £EH) o T A M) HEIF[F] wevvvereerreriineiitieiiiiriiiitiiiirene i ire st ettt ies s aesnnsrnnns 198
10.15 ge‘g%éjg]g];ﬂ ....................................................................................... 198
10.1.6  TRAEEG B B coeerniiiiiti ittt eet et b st ree sre et ers e e een sensaneen saneen 199
10.1.7 %*@ﬁgﬂ&é{% ....................................................................................... 199
10.2 {’%*@‘ ?Eﬁ;uﬁiﬁ .......................................................................................... 200
O T 7 2 - 3 R 201
10.2.2 iil;]%*t] ............................................................................................. 201
1023 59 g;#vgx‘ﬁ ....................................................................................... 202
1024 iFFE% BG4 4 R G LT P P PP R PP PP PSRN 203

10.2.5  FFEI4E4F AT cooveereerorererriamrnoreetoiiniiis i e ctrirnte ee st srennesennnnns PRI PPN 204
103 GEHIIITERESPTD  crvvreeerrorererrrnrmtiitiiniiie sttt taresasaatenntetansns sansnesesassnssmensecnsesnnnees 205
104 ﬁ;%@ﬁ;ﬁ}ﬁmggm ....................................................................................... 206
FO.S U B vreevrernemetittiit it i ittt e st et eu e ra e aeu e et then e ettt e tas e neneneannrn 209
U5 S T T OO UUSS 211
10.6.1 {ﬁ;«@i ............................................................................................. 212
10.6.2  BEAAGGATHEAL crevreirenmtii ittt ittt is i st e tteneaesece e e rassneoseanansnsnn 213
10.7 E\gzg ............................................................................................................ 214
LR T~ 4o ) TP 214
109 ﬁfifﬁfﬁ%,&‘g% ............................................................................................. 214
10.10 I‘EJEE ............................................................................................................ 215
FOIL  ZRFBEE ST cvevvrvrreetett ittt it ett st eetent e et e seessnsanensnsssrasensnsnnnnsnnnnsns 217
F A E GNFSITREID - oveveeverrrrrrererme ittt e e et ereaee s sbasasesnesensrrnreenssnssssnsnnses 221
111 R A AT BN TE IR crvervorererarrortontneiiiiiiiieeressentmameatanssneennencsseensenseosasssnsanns 221
T1.2  mMAlloc FIl free socoveceeresretetrmonttotiiirtetesiitteitiorteieninrsensassessesssssecssessnnesensnsssnssssenses 271
11,3 calloc T reallog oo ceeeetererestorantrecieensieierieriorescesrenrasssssssenssenesesosesassssssensesseesnssanens 222



114 AFFZIAITECHGPITE  rooreevnrrmevrormerenrie it it it e e s e e st e 223
115 ﬁm%zﬁﬁWﬁggﬁ ....................................................................................... 223
11.6 HNAFFEDIE  coerreeveanmmrmmmiiiairtiaist ittt cir ittt ettt st sttt tsts e esa s 226
| A = < T T 231
I1.8 I AL verrer i e et re st s et e s s e 232
11.9 ZRFEIIRHIIBEE  cocorerrerermm s e 232
| T T L PPN 232
11.11 %E%E ...................................................................................................... 233
128 (TERGEHIFNIEEL - v v s s e 235
D X 235
e T <<V 2. NN 235
12.2.1 Eiﬁﬂfkq’ﬁ)\ .................................................................................... 236
1222 BABBERIRIE oo e e, 245

123 FUBEZR  corcverrerorm ittt s s et et e e e e ses et e e e nes aranas 245
123.1  ZERABER P HEA roveevrrmn i e s e 246
1232 BABBEEIRME oo e 253

B B = B PPN 253
12.5 %%B‘LE{% ................................................................................................... 254
12,6 ZRFBIR R BALE e i e e e e e 254
| R =] - T S TP 254
DR R~ < s T N 255
13 i %?&*ﬁﬁ'ﬁﬂﬁ ................................................................................................... 257
13,1 B RITIE FIFEE BOFEET - oerevrrerr i i s e e b e 257
13.2 Eg&;‘gaﬁ ...................................................................................................... 258
133 BREIBET  corvrereerertiniietii st e e cre e e ere abea b e en sen s an ten saneennnn e ens 260
13.3.1 @ﬁ&ﬁ ............................................................................................. 261
13.3.2 #—ﬁi ................................................................................................ 263

134 RYITHBE ceverrenn He8heutana eta ea s 98 BE LS4 em ete ots nas e Sansn ok 22k ertens sas s aus sbe st senneanns 265
13.4.1 Hrib A AT AL covererrrttintimintii i e rreet e e neesaeaa e er e s ees 265
1342 ALTERAATRBL creeererttennertnt i e e et et e e et aeens 266

13,5 R B B vttt e et e er et e e e ettt st ean e raenaes 269
13.6 E‘gg ............................................................................................................ 271
137 BEHES e b L s et s s s e scs e s Fae s DD
13.8 ﬁﬁ%?ﬁﬂ/‘],‘a% ............................................................................................. 272
13.9 l"ﬂﬁ ......................................................................................... IXITT TR TR RIS 272
1310 GRFBZET] covveerrertttmntieretiit ottt et e ctu et tte s enert s raetnrtsrenre e ren e 275
F AL T THADTHEEE «+ovevrererrrtrmmnnrrttitiirtot it et euer et ratsaes saerstes st senetensennsanertneensernssns 279
14.1 - ﬁ)\fg)‘(ﬁ% ................................................................................................... 279



