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Preface to the Chinese Edition

When I first wrote C Traps and Pitfalls, I never dreamed that it would still be in
print 14 years later! I believe that the reason for this book's longevity is that it teaches

some important lessons about C programming that are still not widely understood.

The aspects of C that invite mistakes are the same aspects that make it attractive
for expert programmers. Accordingly, most people who set out to become C experts
will make the same mistakes along the way——mistakes that will be there to be made

as long as C continues to attract new programmers.

If you read a typical programming book, you will probably find that the author
thinks that the most important part of becoming a good programmer is to learn as many
details as possible about a particular language, library, or system. There is some truth
in this notion of course, but it tells only part of the story. Details are easy to learn: All
one needs is a reference book with a good index, and erhaps a more experienced
colleague to point one in the right direction once in a while. It is much harder to

understand the best ways of using what one already knows.

One way to gain such understanding is to learn what not to do.Prdgramming
languages, such as C, that are intended to be convenient for experts to use often invite
misuse in ways that someone with enough experience can predict. By studying the
mistakes that programmers make most often in such a language, one can not only avoid

those mistakes, but one can also understand more deeply how the language works.

I am particularly pleased to learn about the Chinese translation of this book
because the translation makes it available for the first time to such a large audience. If

you read this book, I hope that it will help turn your frustration into happiness.

Andrew Koenig
Gillette, New Jersey, USA
October, 2002
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#include <stdio.h>

main ()
{

printf ("Hello world"):
}
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% cC prog.c

% a.out

Hello world%
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BHEEH “Hello world” B2 ENZEAT, FTURARRF%EBEHIAEMH
#1 “Hello world” WHEZJG. XNMEFTEA —ANEMAELURERHR, BEX
1 3.10 FhnLlitie.

FHERBIFHANEF DT HIANEIR, BEE LSRR NN FEA R KR 4
#%. 7E Fortran F2/F 16 FH HIL T HAMER, EEXBEMERITEEHR TR0
Wik, T CREFHHITFAER LHRIEMY, ZOMTENNAERECHRS
iR, Eit, CEFNFELT ®mFE, BRERGEAESTHERER. HE™
HuiZ RS AR FRERHIT, BERAFIRREEFEB/IN.

FPHBEEF RIS KRS, MERFHEEEREERRTEN
FRPAT. Bt —, ABRITRIREE CESREFP IR AEREHER TR,
B, BT EXBEAME:

int i;

int a[N];

for (1 = 0; 1 <= N; i++)

alil = 0;



#OE R

XBABEKERRIAE—A N T, EREMRS C RmiFERT, EHEHE
A—ANFEIEHR L A5 3.6 TR T A ASRHERIRE.

PP OB S R RAR P 55 P ROHERE RN LB O
MRz . NEFHRNARTS, RIVEESEIETHA0E. 4
B IRA AR REERAARRT AT ERE, REEFHRESEEEFNT
RZ MR, BREAENEFERET TR

BHEO: WEMRK (mental model) EHE - FEW (FEFBH—¥ 84
SHTREESY (LEZRFE, 1998 4% 20) P HHEE, HERY AN
FHOH, FAHE YR BN EEfITA” . Howard Gardner 5 53 A it
¥ —KEE GO REFHEY (The Mind’s New Science) TN, AfIHQEHE
RAE T AIMAREEER. T —H+FANMERNRE, BHMARE
T—#£#L, MRRGERTON, WPARMBNITN, ELAELRAFLH
A BREEBECERFRATHRANE L, BRAASENBTH, ELAFLTHKS
RMAELHAT.

MNERZE%SR, BIrREAMS (oken) FHIFARN, EW—FHREH
—A—A BTN . BRFSRRA ST, O RS 1
BRI FFPOAEI T S RE N RES B R a8 A i) A

AR HIX RS, N UEREENFERRFS, g4kl
ERREHBRAE-BHEATRNATFHASINES. TREXNTHENE, T
TRFNE, fF5HERAMAHRERNET CF FirEREUMAEN, XMT
FERAT) KEEATREARETIEX. WRKH EREFXLEERATT, ¥
SHIERRHERIE? 58 2 ERHT T,

B3 BELEAREXRABROEE: NEFANAREAERRIEMEY, W
KRR OARE S —MHEY . X —FEHRAVBERF 5 %74 T EE A
THREBEA HB, FE EHSE .

B4 BEREXKEAFEL: CEFEERRETNRIAR, €Nt
THE, BEARESER. XOEERY “ER”, BEFMESHERRZ KR
H—&8 47 -

RFNLHFREAEEAFERE (library routine). BRTHBKERBIEAR
RESH—#2, EEERENAEM-MEHNEFRERER. FhH, fFi

3



C B S i

FEREILFEA CEFREMT. W XEEREIRATURERE/NIT, Hik
ERESR s BEREIITR
R 6 F, RIAEERE, tiT CHAHEBRNN, LFBTHEFHLR

BYIRMEHEF. BRAANRMLESNEAFERSHONZR, BREKHME
- HRBHTULESRA TN, B 6 BTN T SXBEHEXNEHAAR.
BTENRTUBEERE, BRI AE—NERTE LRBETHE
FHIEEES—NPE LT Y8BFTHBEEN, S= IR R0 0
FHERZHERZAFNEE, KESERHUEESHARER.

%8 ERME T HXTBIHEF R — @i, TR T HMENNEIMN
&
Ba, MFRFIHRT 3 MERAEEREHRE RS

%3] 0-1. REGEEMI-MREERBERN KHEFRRE? IR XK
FHE DM TS, RRNESERESUR? AP AR HEFPH Bug, K
HIESURHIRM A2

%3 02 BEA 100 RRKMFE, FRMEFTZ M 10 2R, 4%
BZ DR .

3] 0-3. ERERRERERTFRIIIVNGEACHT? ERBEERIES
FHEZS? REFEREAREICLEHRRIKT?



E
=
Wik “HEE

BHBRAVAE—ATFE, BAEAEZBARZMUTHRTF RN FRE
AN, TiRIBREAED—EAKER. WX, FRESFEEHARNL BA
BREFEHARAR, REHEART EHEX.

TR CESREMEERENEF, ERUEHIK. BFFHNENER
FOLREHBAMT LB, REHFELTIXAAEREN. B, 7 p>s=">"&4
BT, FAHRK-EZHFOECKHEE. EREFbE, EXP UK
FRA B RARAFSHARIS: BN FHERS>OARRS, TS
FHR—AFEHBOARIS . b, FES>HE XEHRZF S HFR-RT
> & X EARH.

ARiE “H5” (token) FRIEBFR—NEAAB AT, HEAEST A
AFHRRE. AEMEX ER, —MRALTRHRERNMUT, BERARNEE
RN, B—ARXMEFAT. 5HEL, FSREBEFFH—IEERE
BHIL. MARFSRNFRFIIRAR, FA—HFRHFIERS ETXHETR
F-AHE, MES—ALTIHRBEPTRETEEARANS 5.

B o FENFARFESERGFHFT->, EFEHETXOREF, —
MESEHF, —MEFRE">"

GRERTAFHEF SR ADFSHID, BN ARSI TR
BETEH—MIT, BER:




CRB 5 i

if (x > big) big = x;

ENMBAINE-IHSE CESHXRETE I, BRETANSERERES,
BT/ MESEMRRT x, BF—MRRTS, BT —MRARRR big, KKAH.
HECEST, HEZHNZH (BFRTHA. BIRMFEBATR) B, Fit
LHERERIE T LS

if

AERENFSHARTSHNFRFRBRER, URERFTEXH—EFER
R

11 =AlT==

i Algol JRAETRKI AN Z EEFRIHES, B0 Pascal Al Ada, [FHFS =
EABREZER, FES=EALREEF. T C BESHTHNRES —FRIRE, &
S=EAREEZHE, FF5==FALE. —RME, RESHEMHNTHEBEE NI
BEHNE, HHFEFHFEBROIFT=-RERTTEFHNES L —RERE. 1
5b, £ C BETRERSEIEI —MRERNR, HNERSTRERE (W
‘a=b=c) WLMEASMBE, 3 LRMEBRERT AR EKHRARF.

XM ERER AT RSB MBS ARFRAERELEEH
B, MRERTRERTREZH. WITF, ZEAXBUTFRERE x £
E%? y:

6



¥1E A5 BB

if (x = y)
break:
TisEhs LR y ERA T x, RERBZEARTHE. BETEH 6T, F
BIRFEIRE AN AR REBOE U KRR AT HIRGHBAT S
while (¢ ="' "' || ¢ == "\t' || ¢ == '"\n")
c = getc (f):
HTREFRELREH LR o, RELREHF=-=-SHTRESHN
=, HAREBEF-HNECRBERTEESHEN |, BEh ERFUTRE
KHERES T c:

' U e == "\t' || c == "\n'

EXh ' ANETE ) ASCILE{E N 32), BALREE c ATV FAE,
ERFEXEARENERELE 1, FRFERE BT TEEIBINXHER. X
BERZ FERARBLEHIT T L, XKERT getc R BEALI, EXHH
ErBIA G R Y B R B SO I E R . IR AVFSEEI TR, WA
B — BT, AT — R

ik C RIFBRERITLW el = e2 MRIER B IAEEIE 7)K% 1A Bty
I, SAHEENBURERFR. YHIFENTEAITREFOEZZEN
FEETRN 0K, AT BEKEZREERNES, ROV BRI L%
T, TR BT . R, T

if (x = y)
foo () ;
Mi%xE1E:
if ((x = y) '=0)
foo():

AHSEEEBRBNEE—E TR, BTN ABRRESE -y HEX,
P 2.2 FHHRIRA .

W —ERNEE LRSS R EE W, B—FE, mRRE
EHRESRWREYE, FAEAERRE:

if ((filedesc == open(argviil, 0)) < 0)

error();



C B 5 6k

FEARBIF, WREL open PATALLN, WiR[F] 0 HFIEE: T REH open
PAT R, HBIEE-1. FHEXBAEHNAREE R open MREMEFEERE
filedesc 2, KRG ET LA E filedesc BE /M T 0 KB R open B EFHATER
. BE, iM==KNE=. MK LIAMTREE, EHFEHTHERERL
BeRH open MIREIH G2 R filedesc, RERBHBRNEREE T 0. BHAL
BB~ =MERATTRE 0K 1, KEARRNT 0, FTLARE emorOHEH
FlEBiEA. mRABENT, BIFE—VIER, BRTRR filedesc KEAHEK
¥ open KIIREIE (FL L, BHEFES5EE open LK) . FLedmi® B R BEIXF
HBoe, SBES 0 LEEK. BE, EAEFRFRIEERRIFRKRIEE, *
BEEESHELEREE, T HFARAERFSBREXFENIIRE.

1;2 & il | AETF&& Ml

REHAEFHEA=EA LBEHSF, RRAES AR AEZER=5R
Bz == FFtHh, BN EEFESEREET&E, REKBIEET | 5
BEEER || Ak, LEBRAESLHMER. IR CESTRNSEE/FEMK
PIEGERER |, SREEHMESPRIENSEEFNRMNREEFERARR L
AR (W Pascal iIEEH 43 HE and 1 or), B G ILER RENZ B HiE
EHEMTRE . X TXEEEEH S XOiHE LA 3.8 1.

13 RAEsHhey “fuidk”

CESNFRLRS, fi/ . * . M=, RE-IFERHK, RABREHRHS.
M CEFFPHHMTS, Bl ==, URFRE, BFTE24MFH, BAE
FRHES. 2 C EFFGEA—NFRHEXRT —NERP*, BAGFBRLM
i 2T R AN/ AT, EREGERERI—AFSHNE. C
BB F B R TR T UESE —MRREORY: S-S NREs
R K7 BHER, HFRHEFIBRBFSHTER, NEBLH—A

8



®1E #HE ‘BB

FRAFRMEAN, MBEFRFTRAR RS, BABEAT—FH,
AW EEBEANFENF AR TR B RE R — M5 MAMRMT: WwRA
R, B|EFATAFH, EELRAN, HIEAQFRHARNFHRCTE
ATRAR M AR S . AR E NN 0k, RE, ENE
— i, BRA “KBEH:”. Kernighan 15 Ritchie XM XM IERIRRWT, “WIR (4
BRI MARBILEERNFRHZARCEHIRA DS, BAT A
SRR T R E TR — M S B RE.”

FEERNE, BRTZHESTRHER, FSHPRIERATEE (ERA.
BIRFRBATRD. B, ==RENES, Wi-= WERFHAIHS, THHREX

a---b
HREX

a---b>b
K& X AR, 5

a--->

K& AR . FIFERL, mFR/EFAN T —NMFSHEANE—NFER, T/ZiE
B, BALR LT, XHANSFEFBEBEIE—-INFS/*, Br—BRE
BRI,

BEAREPERNER, TEAMEUNEZUTER x BRLL p Frig R K1E,
BN ERES y:

y = x/*p /% pamEBRE/;

TsERs L, /*#mFaS M@ —BERKFE, REZBEANMIENER,
HEHBAE. RN, HENEER x WERS vy, REAESBAREE
HIK p. H EEKETETWT:

y=x/*p /* pIRABRY */;

HEEMERE 2, B
y = x/(*p) /* pIRERE */;
EEBRINEFERRA REREBRRRNRE.
HaARIHE X (near-ambiguity) W&, ZEH K LT XHEHEETHE
9



C MBS M

FBORGL. Flin, ZRRAK CESHAFEHA=RARAE=NE L. ZMER
A C RIFHK

a=-1;
BN T HERER
a =-1;
FREN
a=a-1;
Bk, WREFRKEER
a=-1;
ARG R EF K R
H—HE, REMELEER-BOERKITE, 7 THIPIXMZRA R HES

2%
a=/*b;
HiE

a =/ *b ;

XM ERANSRERLESHE SREVAHANFS, BT RIS Rk
a > =1;

T —NT=# ) ANSI C 4R8N &t .

14 BUER

MR-ABUERNE - NFREEF 0, B2 XEERERE/ B
Bk, 105 010 & XEBRAR. b, FE C HFRSI S M 9 ik /\ it
B, IMEOH HFRRLEGTARB N\ SHIERENX. B, 0195 K&
XE 1X8+9x8'+5%8°, R 141 (+3tk) =F 0215 Q\HEED. BA1Y

10



F1E EE BB

RABBOX PP, ANSI C frrEthZE 1H X F A ik
FEERXMER, ARRELTIXPATHRAMNFHIFE, TRLEETR
TREFBE R T \BEHE .
struct {
int part_number;
char *description;
}parttab(] = {
046, "left-handed widget" ,
047, "right-handed widget" ’

125, "frammis"

15 FHETRE

C BETMRETISMNG|ISEGER, EXREERTUHRIEHNERER, WiF
BHASRUME, WESTH = EAEUTR SR .

M55 IR — N FRER ERE-NBE, BRENN T ZFHERE
BRAMFRAETRIFIUE. Ei, XTXKA ASCH FHEMKERT S, 2l
&5 0141 QU#EHD B 97 (HEEED 3

MM S5 RIER R, RRRHR N0 TEBAREFRRIEH, %
AP G 15 Z 8 B F 5 LK — NS —EHUE A Z R F R0 .

T HEXANMER]:

printf ("Hello world\n"):

5
char hello[] = {'H', 'e', '1', '1', ‘o', ' ',
'w', 'o', 'r', '1', 'd', '\n', 0};

printf (hello);

REHH

11



C Wbt 5 6ri

EAHES SHEEN—NFRHRR YR, THXGISHEEN—NMERFR
R—NE4, MRBEERA, BAFRFRELBE TR SRR BXFERER.
.

char *slash = '/';

ERETESER—FHRER, FHAVHAR—AFrEt. B, RECHR
FRN RPSEOEAHTRERE, BHEX printf RBKSH. FHik, WRA

printf('\n');
RAE IEBH
printf ("\n");

MR R EAT TR R TR SR, TIARL MR RLIER. &8
4.4 R VER TR T HAMFE

B RAENSER RSN 2 HORR et RA £ 5 SRNG5S HiED.

BB (—Rh 16 A1ER 32 fi7) M FFE 22 R BT LA B AR/ (— R A 8 60D,
HHEH CREFEBATE-NFHER CURFHEER) PEFBEINFER. B
MRV, FyesfRE "yes" P ZGmFHFNNB. FEH (H"yes") MENE “HK
KREY e YUREFHON 4 MEENFRTHE A", 5E (B'yes)
& SOFRBHERIEITE X, HRXZH C HiFHEFEY, “— N EHE, dHYy.
‘e SIIRENBEHEZEEERFRLAF EXNTAAEGHE”. Hit, XK
FWRERE EHEMH Mz, BEER-FITETma.

#iE: 7 Borland C++v5.5 1 LCCv3.6 # R BER, A%E 2N FH, &
FHBERMEEE N FHNERM, A Visual C++ 6.0 f1 GCC v2.95 I

BR, RRABE-NFHEEN—NFH, RERANERENRE - M FRNE
i

3] 1-1. B CHEJBAFRETR. HENURERF, EX: Tk
X AVFIREE R R ER, TENAAVFREERORFR, REFHRIERE
HHiEF CEHREBHID, ERXHAFL TEFHIITRSE RN HEA.

#r: ERNGISEENFHES, TBA /+ BTFEHRHN—8S, mE
ERPHANNGS” "XRTERMG—ES.

12



1% Hx B

%3 1-2. WRBFERER A C HmES, FEFSAFRETR? R
ERK C WiIF[RAFREER, MBS IFRKX—RFHED? IR0 AN EE
KB & R B SR EIVRXT 58— B [ ?

%3] 1-3. R4 n->0 S X £ n->0, AR n-->0?
%3] 14. a+++++b BIE R A?

13






E
=
B “IakR"

EHE—A CREF, NERARZEFNFSENSK. 25 RIEBHE
RIS RINMA G RN REX, BEUNEFN. BRRZBHETAKE
XEREE, LW, BAFERNXEEXEAMNEXHE, REEHTIE
BE. RERTHE—SAENE X EBRATVELRKIARD —BUERLS.

2.1 FRReREGEY

F—K, —IMEFREBTER—NAE. YN IEERS —MILET TR
P AL LB C P . vt ENLE 3T, BEA-R A & bk b 0 AL E R FHIRE.

J THEMFFHUB IR KB, BATULAERITE —A CiEq, UBRERHZETF
FIfE. S —BRNEREE, BRINEESIMENWT:

(* (void(*) ())0) O

BXFEARERBHSLSEN C BFANALHE “AEWME”. R, 104
KAALIHENER, FHAWEXREREATLLRET LR RN HEE
BRI KER,

{2 C ZEKEHABEBET>HR: BBUR —HARXPREINOEHE
(declarator), FEHARF MR LEHERIERFLERML, e kENZIRE]—/N 75

15



C Bt 5 6k

PEERTMER. BREANFANFREEANZERE, W:
float £, g;

XA RS SR AR IR R, RIARK £ g BIREH¥F B A (float) .
EA B R SRIEAMAL, FURIMNBTTDESAFPESERES:

float ((f));

XA FEREE R AXHRERN, (O)FRENE KRR, diknl U,
f R RRE.

IR 88 s T R B IR ST BRI, Bl

float ff();

XAFERKE XE: REA fOKRESRE—MERE, WREH, FE—
REUE A FRBI R H. K,

float *pf;

EANEHRE X pf B— MR, BEEK, pf B—/MEREREME
.

LA EXBEEAAEFRPETUAGER, REEREAFHTHAE—H. B
1,

float *g(), (*h) ()

Rrg0 5 MORTE RRER. FHOGEEREZR T *gORE*(): ¢ £
—ANRE, ZRBRR EMERE LT MV R BTRE. FHE, WTAH R
RIS, h TR M R BUIR EUE AR SR E.

—EBRAVME T A —AME R BNRE, WA ZRBNRRERTR
REZBRET: ARELAWUPNRBRLENFRREBNS S, BREBKRKE
SRTAETEA “HE” RR. Fim, FEATHHSES.

float (*h) ()
R~ h B— M5 IR EMEAF AR B R 3eEr, Hik,
(float (*) ())

Ra—A “HRIBEIE N SRR R IR S AORBUBERAT .

16



Fo& EX BB

HWHTXEWMEAIR, BRI ETLULFERSTRIER (*(void(*)))0)) -

F—F, BELE p R —AREIEH, BamAER fH FrigmmEHe?
VAR

(*fp) () ;

EN fp B—/REERE, A MR ARRARE, FTU(H)OR
RV ZREI AR ANSI C iR REFER B LB SN 0, BRE—EER
EXMEBERE—MESER.

HERERCHOF, *p HUKESEFEE, FHAIRBEBSHEFONREER
THREABERT. B BUEERES, Ba*HpOLFELEES*HOKEXEE—
3, ANSIC #EBEEAIXC*HO)MEEER.

BE, BTHRERRRRE—/MMEYHNREARER . BITHAESHR
B RBIOXA M. R C SiFREBEEBRINTA P X FRE AR, B
ABRMTUXRT:

(*0) () ;

ERFRGER, HABHERUIME /MR MRER. MH, XA
BRI AR, IELEHAERENS R A E R BEA A Hilt,
7 BRGS0 VERRIFEW, HHEHRRTTLIRBEER . “HRRRELEN
void 57 [t B BRI HE L7

WR fp B —MEREEBEIE R void 57 8 B8 5, FEA (*p)ORIME K void,
fp BB T :

void (*fp) ();

Bk, BATRTELA T RORERARAFHAEN 0 FHIE:

void (*fp) ()
(*fp) ) ;

i AHEEBRE o RAMBLY 0, IBFEFERE.
BRMEENARNMERSFERNT -4 “H” ZE.

BE, BN—BEREWAER—RE, il BRME AN —ANF T
RKEELH, BEEEAZEREOREY: AFEARBFHPEREL THET.,

17




C B 5 i

B, KEH 0 #HEh “FemIREIES void MR EAITREN” KA, TURXEES.:
(void (*) ()0
B, BATAT A (void (*)0)0 K& #e fp, NGB
(*(void (*) ())0) O
KBRS SMEB/RERBEAH—MER.
FER LV REA F B R, C BFPIERE typedef FH. RERH

typedef SRAFPRIXA BN BT ABIA TS B —MREFHGTK, BERER
typedef REMS {8 R 5 N #i -

typedef void (*funcptr) ():
(* (funcptr)0) () ;

XANBHFHIBFHARICLE, BH % CEFALEBIWAEME, LKL
FOXABIF R R —ANRE . B, %8 signal R, EEFBZREN C HiF
BELIMH, signal RBEZHNISH: —NDEARFE “HiR” KR E signal
REEBE: H—MRBRAFPRENBERNERS, ZREHTAE “WHK3” 0
¥5E signal, REMERZEN voide RITHESFELS 5.5 WHEMAITRIZRS.

—RIBHT, BERFAEZNFEY signal B, MEEEMFHRLE LM
signalh FIFEH. A, TELICH signal.h F, signal o8 HU Q04 75 B IR 2

B, ERIMAAP E XHESLERBITHRER, XERRBERGRIN.
R HOT L L F
void sigfunc(int n) {

/* BRETREHY*/
}

B H sigfunc KIZH R —NERFEESHBERME, HARITEN 2T,
BRI ESEE X T sigfunc ¥k, KT sigfunc F ¥ A AT LA
void sigfunc(int );

BB ERNFEEE B sigfunc BB TR, APifrgh stp.
B4 sfp 8 1A sigfunc REL W*stp MAART sigfunc ¥, Fitt*sfp LB .

18



F2¥ EX CHR

XAB5E sig M HEH, W (*stp)(sig) A A void 287, R IRATTAT LA 3N F 75 B stp:
void (*sfp) (int);

B2k signal B EHIRBIMEZREL 5 sfp (IR [BIK A —4E, J:"C’fE.EdE)‘fEEBT signal
R, BATAT LN T =9 signal BR%K:

void (*signal(something)) (int);

BEALH) something fRE T signal RS HRE, BIAEFEHR B THD
AT B EATT . T P B AT DUICRE B AR - 453318 S B LU signal B3, % signal
RPURENE ChREIREEED BRSIA (dereference), R/GHEBE—NMBESH
WHMRRSIFEFRBRY, B/5IRENEN void 287, Hitk, signal F¥HK EIE
R—AMERNREE A void 28R KRB 4T .

A, signal REISE LRELUUTIR? signal BEIEZH NS —PBRK
FEHmS, HR“AT"‘F?H%F%XB‘JT&%&I:EZI%IH@T"‘% B ESEXT
R P s LR B AL R R B et sfp:

void (*sfp) (int);

sfp HIZREIAT LLE DK FTE A sfp ZEMAE], B void (*)(int). M
4, signal BRENHRFEMER—ANMERIVER A EXE S BRI, X
MRETIRRY sfp T84 BE—B. Fk, RATAILAIF A8 signal ¥

void (*signal (int, void(*) (int))) (int);
e, R typedef nJ DA 46 _bTHI B B0 B 75 W

typedef void (*¥HANDLER) (int);

HANDLER signal (int, HANDLER) ;

22 BEARLESR RIS

BEFE-NEEXHHE FLAG, FLAG 2—/ ¥, HiZg¥aK—3
HRARPRBEECLE 1, HEABMIAN 0, IFEZEER 2 HEXKE. WEXNT
BAIDR flags, RIAIFEHMIEAREFLAG N 1 W LRERIEHER 1,

19



C Fa B 5 ki

BETURZXHES.:
if (flags & FLAG) ..

EXBE XN REZH CEFRRUR BTSN if BAHEESRER
MERER 0. HEBEN, MAMNKRIRNNERT R 0 MAKaEE X
DAL, ESEERAHAESRER TERXBRAERENEN. REENT,

if (flags & FLAG != 0) ..

RMERRARRESET, MR- MERIEY. BA=SHAFRHKE
ZERT & BHEF, Pl LXLh EHEER.

if (flags & (FLAG != 0) ) ..
Hk, BT FLAG #8134 1 917, FLAG AR XA X FEH R RE.

XARW hi M low BRHEANEE, SIINENT ORI 1520, R £2—48
PR, Hr K 4 615 low B0 EEIE—3, 1 r R 4405 hi F4L ERE—
H. RERSBIEXHS:

r = hi<<4 + low;

HREBRAE, IEGRHERN. MESENRERBERBAEHNRELR,
B A by EARE T

r = hi<< (4 + low);

SHFEXMER, ARMEENE: F—MTERNES: B -RTERIRS
HEHERTFRRETHRZHEEZHRIEZE, XM TEEDINBIEEEE
BEHMHENNAEZREMARBLAR. FHHHENT:

r = (hi<<4) + low; /781 InES
r = hi<<4 | low; /7% 2: BERKMS S ERAEE R

FIRMIES Q7R BRI UM AXLAE, BRRERTH T AEHE
ERMARZER. EK, 24 CEFTTEHEFNREZRGHL.

BREKE, BEFNAELE 154028, HREEENFRR—HESNE.
SN C BEEBHMRAERERME 2-1 Fir.

20



F2o® EE BB

®21 CERENFRAESRE (HLET, KAERKRER)

ENH g &

on-=>. RAERA
' ~ ++ - - (type) * & sizeof BEZRE
* /% BERA
+ . BEmA
<< >> BERA
< <= > >= BERA
= 1= BAERMA
& BERA
~ BAmA
| BEmA
&& BERA
I BARA
% BAEE
assignments BEEEL
BAEmA

MREXEEEAHE S 0A, JSFHERT SABERZRIKEN LS, &
AXFRRIL LA AL

REZBREEHLLHFREERX LMEHEA, G B4 TH. R¥AH
BEREEWRREFRRER. BEMNBEEETESES, BHIt abec MEXR
(ab).c, AL a.(b.c).

¥ EBEFNRERNKTHREER. EFENEER X LrZERH,
AR ESEE. EAREARNRARERT B EEROMER, Fm
R p R—ANRBIRET, B p FIRRKNRE, BHXES: (*p)0). WEBBR*p0
R R SRR R (00). REBERBEEBBER, SHRARILLEBEEH
sk —H. BEEEFROLELEES, Bt pL B mITRmE R ),
BIERSEE p FFS MR R, RIEH p ¥ 1, TIAR(p)+, HEUES p FrigH
M5, RIEHZAT SRR 1. &4 37 WEH— BN T pHIS XERSHA
e

RAEZHL R BEHAFRIKN, ZTRRENEHEHN. EXBBHFT, &
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REHHHRERRR, BABEAKZ, XRBHMBRZ, BEREBHEN
7, BERBHEN, RERFNFEHR.

BiE: FHok, £GERFEGE 05K,
BB ELENBREENHEAL:
1. fHA—NEREHFRIRERE T — N RRIEER.
2. BUBHAFHREAHZUEREZHEFER, BRUXARESHFTES.
BT R—EBRNEMEEHAFZ BN S, BEER—BREE 2B,
Tk BIEFRKMARAER, k. BEKRERHER, WANBABERFRR
SERMAE . 1/2*%a B XAE(1/2)*a, AR 1/(2*a), X— S BiFSib g Anss,

HSLAEX T E C #85 & Fortran 55 | Pascal 15 5 UL X HARRE PR THE 5 2 W4T
ARAFLEH -

B, 6 MRASBHANREFIHAHA, X— KEFENBRBH .
BHEA=M=HRERBERTRMMXREHFOMRES. Bk, WRBRIEHLE
a 5 b AN K/DBFREN ¢ 5 d AN KPMBRF—F, MTXEE:

a<b==c<d

AR ZRIEHMEERIRBRESR . FE KRB ERR LR E IR
FEEFNNASR, 81 “5” BRFELMNEK “R” BHAMUERR, T
B REHEN CBHERD AIREEN TERASEHEFEABEERZ . |

R E ARSI £ B T 2 R BE R . BIESR CEEM “HE”,
BEFTHEZBEHFABAAT CEFTTRLN | BHMF. BRXLIZHEFMN
X LT E REAIRIEN, ERLEMHREZEEDN L TP, BEEN
WERSHENEESTRE CETTH&EN | BEAFLE. WET CEF
T, KPR SRR TR, WREMHNAERER, MR EIIREIR
- FRBETRER - RERNE,

EATRRANERERFIABESG T, ZB#HEEFRERRK. XR
RABNE=H FMHBHFNEMREXTEERREEFNEBEAS, Hil.:

tax_rate = incor.ne>40000 && residency<5 ? 3.5: 2.0;
FHRIBERT . BEEHFNRARET HFBHEFAMLERETR X

22
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. Bh5h, FrARBREEEFIMEELRE—RE, MRHENMSETARNEE
=, Hit,

home_score = visitor_score = 0;
5THA&EUFTRENEBRAEFRN:

visitor_score = 0;

home_score = visitor_score;

EFAREHAD, ESEERIMELRRK. X—RBRESHCHE, FHHE
BEEFEATERE - AREAMAR —FIEUHIETE T ERENBUE R
HSES. ESEBHMEEEXFRNEN, X—R/ELRK 6.3 WikaH—F
iWtie.

ey RBRMEZEAN, 2FR7RNEZNEE. ZETHRZXNMT,
B F P EFRE A A R R AN B 5 — AN 3O

while (c=getc(in) != EOF)

putc (c,out) ;

£ while IHERHIRERF, c UPRELBER TR getc(in)fBEHE, R/E
5 EOF R B RA M4 B UME e RELILIER . RiT, BT RIEEHRFH
HAZBETEM LB ER, FE ¢ FESERR LR B3 getc(in) KR [EE 5
EOF L4 R . MALRRH getc(in)iik BHE R 2 — ikt A2 &, 7£5 EOF HiR
FERE “EF” T. B, BEAIRXE BIE” FREFBT -HTHEIENR
L 7 F

IS B I s

while ((c=getc(in)) != EOF)

putc(c,out);

WRFEXFER A, RREEROBRBIE. B, AHE 4 FEYR

R lint BEFPEO—AMRA, FERMNERET THE—THRH:

if( (t=BTYPE (ptl->aty)==STRTY) || t==UNIONTY) {

XITREARRE ARES t, REHE t REST STRTY 803 UNIONTY.
SERR I 25 RAKAHREE: 38 BTYPE(ptl->aty) KI{ER B E T STRTY, t FIEEER

23
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FHRI1EHENO; WREEN O, BHH—F 5 UNIONTY Hi.

23 HRMEHBNEREENSS

ECEFFMBANMLEET — A SARRLERG AR RER: ‘A
SHUTFRKBIE— M EEMEHERRNTER; REGRFRLEIXAE
KRGS E—FFERFL, REELEFERNRTESRASEZHZXI S,
—ANEEMFSMER R if BH while BAZETERR £B4K, Rk
T35, BARKRERE if E while TAZ EHERNRE— LB MNE
f, S&HAHANBIRETEAXR. HETERXAMFT:

if (x[i] > big);

big = x[i]:

HMIEBTEFHEZEATREPHFISOALSEREMAEEEL, BHiks
BRNXBEEFAEAOLE SN TEXBAREYAAERARHER:

if (x[i] > big)

big = x[i];

BEFE AT (BMEfFEEMT NS08 T) Ehr ST

if (x[i] > big) { } '

big = x[i];

2R, BRERT (B3Ex. 1EFE big RERMERKE)

big = x[i];
MRAAREFT A5, MERRT —1MN25, FAESBEEMH. Fu.
if (n<3)

return

logrec.date = x[0];

logrec.time = x[1};

logrec.code = x[2];

BEALH) return IFAETHBIR T —A405: RTHXBAEFARRTR SR E
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mIFTMASME, AREES
logrec.date = x[0];

BET return BA)OBRAER . EERXBEFAEER EHLT:

if (n<3)
return 1logrec.date = x[0];

logrec.time = x[1];

logrec.code = x[2];

W0 R BAREE B EE B BR S B R BB void, 4wia8 Bk SEFr iR [EME i
RESHERIREEMRYA-BmRE. RN, R -ABBEATEREME (B
REMER void), BAIEFEARBFUNE TREERE, HELNNHIFER
TS 2B K RBOEEHERBMAE int X7, WRLXN, LEOEERRS
BmFEH/RPE . £ LEHOFFP, D=3, B NREESUSBEEERB,
B SRR AR T Be S 2 — N RIBIR. B RIS FF Bug.

BE—MEE, BRESSERD SHERBRAERARE. BRES—
MERNERRER A REGENN, MRAFRAEENS SHER, RiEBTRS
A RREIAE R BB BIERA . BT EHKFIT-

struct logrec{
int date;
int time;

int code;

main ()

}

A 5 REEH)E R main 58 XZ W), BRET —A45. Filk, L@
ARES B SE B B2 R 2 75 B BR 0 main IR [EME R S5 logrec 8. SR FEIXH,
SEREHE:

struct logrec{

int date;

int time;

25
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int code;
main()

}

WRDSEFHFE, BB main KHIREMERRSHE E L int K.

7 5% main =, 401582 PEIR (Bl — A int S8 FI$0{H , 2175 B3 [Fl— A struct logrec
REGEH, 2FEERNNER? RIMEETEANEZZERN—A%T. BR
%7 MO PR S AR T 2 BAR LV 85 O, (BN B RR B R A ME T AR R
LI HIR SR E ST IS BB ), HRAEMEM.

24 switch i&4)

C &5 [ switch &R I HITAR REB AR JCE T AT EA case H4Y, X—
R CETSEATFAZA. FERTEKNET, HBEREFRIES A Ci&EFH Pascal
BEEHE:

switch(color) {

case 1l: printf (“red”);
break;

case 2: printf (“yellow”);
break;

case 3: printf(“blue”);
break;

}

case color of

1: write(‘red’);
2: write(‘yellow’);
3: write (‘blue’);

26
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end

FBFE PSR R AR NES: RIBER color M (1, 28 3), 4
BIFTENH red, yellow B blue. PIRFEFFAFLIEHARM, RAE—ABISMER: TR
R Pascal IS MEHIRTFBH A case H4HBH 5 C B break iEHIX Y
K. ZPBLEXH, REZET CEBETIE case iR 5 BERER X LHHFT,
R FREHRESREET case /75, MASREULMTREW. TiH—J7H,
7E Pascal 15 & FE4" case RS A A LR TR case #4>.

UEBMAS — M ARRERFZANHE, BEHETHAE C EERENEFRD
BfEssh, HHARR LS Pascal BEEHE KA BAAL.

switch (color) {

case l:printf (“red”);
case 2:printf (“yellow”);
case 3:printf (“blue”);

}
Xift— e R color N 2. BjS, BFBLSITEIH

yellowblue

BN R RIRAREPAT T8 =4 printf MEMAAZ G, £ HRTTAKIRF
PAT T X, B=A printf REAH LSBT,

CiBE P switch BAIMIXFEYE, R EORBHE, HRTH—KEA.
WER—AEA, REAERFRMESRSEREA case WM break iBH], &
BB VB OEFT . WERRAFE, RENMERFAEERE A
break TEAJ, WAL LA th— L3R A oA 77 AR e 77 (5 i b LA SCBR 02 P 2 45
o R R RIS T — K switch 1B, RATEHE X RAZA LML EKF DR
R IIEOLHICE R BERENE), BRBIRTEERTH A ZERT
RIS E .

B, HEREHE—NEF, EREMEBARREINARSE IS T BN,
BARFHEEHE A switch 1B, FXRGCEGNRRNRAED. EXMHEEK
HENLE, RERE-ARERNERSRESE, WEEEMMEEHNLEA
RERR—FE. Hik, MABRMNTUGTEHXHEENRE, ERSKKHERRF
fIAb .
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case SUBTRACT:
opnd2 = —-opnd2;
/* AR A break EAH */

case ADD:

IR, B EERBIFIRFERMESNEFERRE —MRENME. BB
BRI BACE AT, MAES TRIILAREELET —4 break B4,
@%%*4%?,%Eﬁ#~&ﬁﬂ,EW@W%*¢%%$E§&H%W
BIEEFPHTaFER. XE, FHRE. HRFIRTANLCESEMRN, B
T BB B BATR R AR AT T SR T B AT
case ‘\n’:
linecount++;
/* AR A break 4 */
case ‘\t’:

case ‘' ‘:

25 cABAA

SHMBRFRIEFT AR, CESER: EREAANERERHSY,
BN ZEESHEIR. Bk, mE R R,

£0 5
R REAMER, T
£;

HR—AM AR BER . ERERRE, XA EQTHERE £ o, 3R
AR
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26 “BH" ese 3R M

XN BRREE ARG, A CEFTHME, BMEREEEL
Kt C BF RLEH R KR,

%8 T H KRR B

if (x == 0)

if (y == 0) error();
else({

zZ = X + y;

f(ez);
}

XBEAETREEFNABRNZAERM EEZRH/ML, xFTOoOURxRET 0.
XF x T 0MHEE, BRIy HET 0 (SRS error ), FWEFAEL
A XF x AT 0 KK, BFELK x5y ZNRES 2, REL 210
Mot K S HOR A R 1.

mi, XBAEEEFE MO SHEEENEEMEEE. REET CESF
PHXFERRN, else tHE5F—XNESHRIEKRILAEH if & . WRBIE
B LT X B AP SEBr LA PAT RZ R R R AR 4R R, KBRIXAMH T

if (x == 0) {

if (y == 0)
error();
else {
Z =X+ y;
f(&z);
}
}

BRER, WHEx ANET 0, BFAASHEMALE. MRERIFRKE
THaABEEEARNREEARNER, NZXHT:
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C Bt 5 6

if (x == 0) {
if (y == 0)
error();
} else {
2 =x + y;
f(&z);
}

DUTE, else 58— if 44, BFEEEE A B2, ERIEE
TA L BT HE” BRT.

FRRFBOHESE if B AR B AR BB . Fl, 7E Algol
68 EE T, MIEHERBIMEI T URES:
if x =0
then if y =0
then error
fi

else 'z =X + y;

fi

% FHXFRBMERWRBE TR T “BE” else MAM, AHHEMK
PRBEFMMEERT — R AL CRERF B A E B X EERIB I BR :

#define IF {if (

#define THEN )y |
#define ELSE } else {

#define FI }}
XFE, EFIF e CRERT LIS K
IF x == 0

THEN IF y == 0
THEN error();
FI

ELSE z =X+ y;

f(&z); -

FI
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2 EE BB

MR A CEFRIEEARARKIRET Algol 68 iE, Mo RM EHEIXER
PO T 3R 5E  IX R — PR w5 BT HE SR I i ST R BL 2 B AR W 1K) ) LD S AR

%3] 2-1. CESAVVHRLIIRPERERNES, Bl

int days[] = ( 31, 28, 31, 30, 31, 30,
31, 31, 30, 31, 30, 31,};
At AR R E K ?

23 2-2. AERSE 3 WEGLTE CEST U SEAEQERRETH
KA —EE B, BRBENAEEEBHE CESHRXMECERNE, HRERE—
TAREBEARTERHADENE M RABRNHENE. HAEFTH RO R
BHAR? XETFERE WAAEENIEA RGN ?

31






#
Z

BX “BEBR”

—ARTFHEE TSN RERS S ER, TEBRBIWT g, RTEE

BXBREFEREEREREINEE . BFUEWRREE LEZRL—AEE, Tk
br L RBHMEE T, ARERTETHURSE LR MEFBE LA,
o REFRIWRTRIENEE: mRRARKRMER, —UE ‘BB A%
HE, MHEL EXMERENTER CESERPEHNLERABREKE XN, 7
RECEFTLRATRBIERF TE, AR S CEFTIRPHIRETENERY,
XRTABEET NS, BES T EPETRR.

31 RSB

C BE TR SHARHMESZ MK R R MLERT S, UETURER
REEM IS, REEMEERS —MES. TH, CIESTHRXERSNLE,
FES L0075 HARAERT 0 A BB P E S B T AR

CHETTHBAEMERRTH LU THEA:

1. CEEFRE—HHKA, THBA KK/ UHIESR RN — R
EFK. BT, CESHHANTETURFMARENNER, LRETTLLE R4
— AN, XEE, B DE” A SESERTARE RS,
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Bk CO9OMERATERBY (VLA) . GCCHEBRP LA TE LKL, B
¥ 5 C99 FAEFR £ — K. R XMk 7 £ ISO/NEC 9899:1999 #H 6.7.52 %,
UL X Dennis M. Ritchie ¥ Variable-Size Arrays in C.

2. T4, BRINRESHHAE: fExBARKD, URREGER
BHA TN 0 MTRKTEE . HMAREAKRIE, WHEMEFE LXRUE
ATHRHATIEBHEY, Lhr EMRELIBEBATHR . BAER, M HA TR
BEHAERT M NREHEE, EBRMEETURERT e XBAT
PREIAT R

—HRIMIEFE TEXRRURENFIRENER, BAER CEFTHHA
BERTLR “PE—B. MERER EAFHAAE, B4 CETPHRAE
HBRMRSSHREEHRASHER. FERINFHNE, HEENZALEH
RIEHE ST MRS ERMIC BRI, £BEH RN KN XXM
MIZHEY BYIHR. BEWHN. FEEFRITESTHRRABERIIER, £ C
EE T RIIBHEUIRHERIE AR E XH.

B CES PRARIBIEUR, BRATE oL BB TR — A . B,

int a[3];
EAMBRERT a B—AMIH 3 MERTRMSE. Fii,
struct {
int pl4]:

double x;

o [17];

BT b B—AMEHE 17 A TEORE, HHEATREE AW, REHPa
ET A 4 MR TENBYH (L0 p) AI— A IEERENETE (44
A xDo

RAEHE T KT,

int calendar[12][31];

XAMEA]FE I T calendar B— MU, ZEAWE 12 MUHRBMTE, HbE

ATERBR—AWE 31 MR CENEA (AR HE 31 MARBNT

EHWEY, HPE8IMREXERE—IMHFE 2 MBETENE4). Eit,
34



F3F EX BB
sizeof(calendar) HMER 372 (31X12) & sizeof(int)KIFEH

R calendar A~ & F T sizeof FIEEVER, TR THMKIIHE, A calendar
BRBEFEHRB /N8R calendar FAMRBEILENIRH . EEM X OENS
X, BATE DB AR LRI — 4,

IR AR IR M RBNRE . fltn, WRAXHRER:
int *ip;
MR ip B — MM BARRIE . NWREY,
int i;
RABRATT K AL & § (B RRATREN ip, BB T HEIXFE:
ip = &i;
MH, WRBANGE*ip BE, HEEBZE i FIUE:
*ip = 17;
m%~¢%&%@%%#%*m~¢ﬁ§,ﬂZﬁMRE%ﬁ¢EﬁMI,
AR BB R ZBHTR T AU ERIRE . R, MRRNGXANEHW 1,

BRI R ZBAT I — N TRME . M TR 1 2SR NEE, Kik
HKie.

EEXBIT SRR T XA —ANEE: g MES I LY, 55us
M BRI I L FRE S, PIERE XBRAR. R ip B Y, W
4 ip+1 KR EHAE F T — B, EASEIARA BN, SBAR
T ip Frig Ak T — A WA E.

MRE M IRAKER-MATHITE, BITTLIEXHANIEE .
XREMBREREXE, Fll.

int *q = p + i;
MARATAT LB q-p TIBRE i 0. EREEMNE, MR p 5 q MAKNLTER
—AEAF TR, SN MK HbE 7 P A B B IE 4T H] R — N 34T
FBRG, BN RIRETERIERIEFAER.

EFHECAERT a B—AWE 3 A RRTENRE. WERIIZENXH
PGE RUH T, HISER T SR, A L4 B 4 AR R T AR b
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CHiBHS it

0 L RITES. BHLWRRIZHT,
P = a;

RSB 2 F TN 0 HTRIMARES p. EE, XERIFEFEEK:
p=&s
XMERAE ANSIC HRIFEN, HA&a £—MEABANIRS, Tp R —

MEHBRAER KR, TIWRBRLRE. AEREHRAN CESTHE,
HEEFE AN XS, Eit&a REWMAIEE, RERET a.

HSERMEITE, REp FHABA a P THH 0 KITE, p+l FREHA a b
THA 1 KR, p2 IBFA%A a PFIRR 2 KTR, KA. WRFEp R
B a P THRHR 1 TR, TURXES.

p=p+ 1L
LR, REAZEERT THNEE:
pt++;

BRT a BAEBHER sizeof NBHX—EH, HHMFTARHEHHEAL a
WARIBABA a P FIRA 0 MITRKIES . EMBRINESPHEIIHR, sizeof(a)
MEREBNEA a BIRD, MARIERHEA a KITRBTEE KRN,

M EERTR S, BAIAERH R, *a A a P TiRK 0 KITEM
51H. B, BRATATLUIHE:

*a = 84;

XAEAHBEA a PTIRN 0 KTRIMEREN 84. FFEE, *@+tDEHA a
FFRRA 1 KTERKTIH, RKIKEHE. Hﬁnz,ﬂwﬂ@ﬁ@a¢Thﬁlmm
EH5IH; XMBREWFA, REEERIEA ali] .

ERX—MSiILHFE CESHFFRTER. LhL, BT ati HitaEFX
—#, BE afi]l5 ialt R A RN E L. BFEECRESEFRSRAE—M
BERBAS, HRIOAWREFXMTE.

PAERNTATUSR ““HHA” T, IEWAEATTEN, EXir ERUKAN

TRHBA. RERMETUSESKERIRERY —ERANETF, XEHE—
HHTE T AR, ERXN T B Mk LR ERIMER R A THRERRILTF
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RATBRKT . TFH, MRBIAUUEREHREAEHEA, RIBAEARS
CEETERA “HREA” KEMTE, HHEFEEEHRENHIER bug.
ERATEE K RBFEWE K LA EH:

int calendar([12] [31}];
int *p;

int i;

WG, Z—*%8C, calendar[4]& X RHA?

B4 calendar B2—AMNEE 12 MIARBTENEA, ERNEFMARETE
NR—ANFE 3 ANBRTENBA, Fri calendar[4]2 calendar HAHIEE 5 T
#, R calendar B+ 12 MEF 31 NMERTRENIBRAZ—. Hik, calendar[4]
KIAT AR BN —NEE 31 MERUTERNEAMATH B0, sizeof(calendar[4])
K%k R 31 5 sizeof(int) IR, X,

p = calendari4];

XAER{ERE p 1B T H A calendar[4]F Txk 0 KT E.

R calendar[4]&— M4, AR LUEE THREFTER RS EXA A
FHICE, BB THXH,

i = calendar([4][7];

BATEH LT LUXAE. R SRIHUGER, XANERTTUE BT XA T
RIEORBRIFAE:

i = *(calendar([4]+7);
EAMERIE R L — S B,
i = *(*(calendar+4)+7);

MXERAIAEEI, AHETHESH TR EHERSTE SR RR
BEERS.

THEREE:

p = calendar;

EMBARIEER .. B4 calendar B—/ "4 AH, B “BANBA", Ek
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KB LT ICHEA calendar ZRRERHLEBA —ANMERBAKIRE: TWp B—4
R BRI BB KGR, X MEARER M RE IR ES 5 — MR RIIR,
B AR AR

RER, RMNFTE-MERERRAREIRITE. 23T 58 2 Erhxpl
W BRI, WEE TEAEANEATERE KNS

int (*ap) {31];

RAERERIBRE, FHT *ap B—MIF 31 MERTRMBA, Bk
ap LR —MERRXFNBARIES. BN, RIOTLUXES.

int calendar[12]{31];

int (*monthp) [31];

monthp = calendar;

X#E, monthp K45 M EA calendar KI3F | MR, R A calendar 1) 12
AMEE A TROBAR TR —

B EFH—EITHE, RITFEFEZS calendar H4, A THRERTLURE
53l

int month;
for (month=0; month<12; month++) {
int day:
for (day = 0; day < 31; day++)
calendar[month] [day] = 0;
}

BT ARED B R Fe b R AT R RE ? BRATAT LAR A 5 e d
calendar[month] [day] = 0;
RIRA

* (* (calendar + month) + day) = 0;

HREIER XKIER R LLE ?

" R ¥5%t monthp &I —ANAAE 31 MRETERNSA, T calendar BT EW
R—AHE 31 MERTRERNEA, IR AR A B P BRATET LUE  — AN g4
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WH— MR, XERINIERETT LAETES monthp DU 77 =08 P $ 4

calendar:

int (*monthp) [31];

for (monthp = calendar; monthp < &calendar[12]; monthp++)

/*REB-ANAR BRI/

FIFEH, BATATLAR AL AhSA —4¢, LIRS monthp FTIRFEKIBAK
JLE:

int (*monthp) [31];
for (monthp = calendar; monthp < &calendar[12]; monthp++) {

int *dayp:;

for (dayp = *monthp; dayp<é&(*monthp) [31]; dayp++)

*dayp = 0;

}

B TR, RAT—BATRILVER “WBEK”, T HEREBAE, ERA
KRB ZAl, BRFEReEYS. REANPEE—HTFREEN ANSIC B/,
(ERVEEERE KRB~ B i Z BB R ENRER OB WERE
i C mFBAEGET EEATHORD. LEATFHRITERRET LREAS
2R, (B IX /M) F RS AR AT M IR R Hh C 1B = U S HR4T 2 MR U R,
AT 5B 2% B 1 340 M SR X T A |

32 EEeHARE

ECETT, TRHEFEART PEEFHBPIEERUR—ANZFEH
(\0Y MAFREEREE. B C BEERFHEHBUTERENERIRE,
X TFHALFF S, CRFREFHEA T X8,

B BATE BN ZHER TR 8 s F £, RAOIBEHZHNFH B ERBRBENF
e o BHEBEIX—, BAIATUMEBYH M EIEER B strepy # streat. T KA ¥E
PFE—E TR, WTROSMEHLRIN B
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char *r;
strcpy(r, s):

strcat(r, t):

ZHURMMTHRFEZETARERE r famfit. RIDENZES, FMUEL r
fem—AMbl, A r FrigE Rk ER i AT AT RAERE RS, XA
WA N %R R LB T .

BATHR K, BES r R ENAFZNE:

char r{100];
strcepy(r, s);

strcat(r, t);

RE s fl t ERRNFRBEHFRIRKRK, BARERNFTHOTIEREBIER
THE. FERE, CETREZERBATDAFRALARPA—NFE, BHHLBAT
AEHRr ZBK. R, REH CESLHNBRMNBHET —AMFERH malloc,
HERBEZ Y RAESERSENRELERTRE—RNE. XEBHC
EEEIERE T — N ERY strlen, ZREOR B —NFHF & P EENFRE.
HTXHANERE, UFRITRBRSER T HEXAERET

char *r, *malloc( ):
r = malloc(strlen(s) + strlen(t));
strcpy(r, s);

strcat(r, t);

XABIFERSER, REEASERXE=A. E—EHE, malloc RPAE R
TSRS RN, XFE T malloc B HAEITRE—ANZHEREHR “H
FomRB” BHHES.

FEoARE, 4 AMNAFEEASZERNZENRR, X—A50ER
. ERERTHERREFG TP r RIERA - RHEREHK, lﬁlﬂ:”:‘l%,ﬂ r A
B, r BEERIRT . BITERERFERXME « 28T AT, RS E A
BN )

BEAEE, WRBEEEMREE, HENHEHKFIEERA malloc RERIFR
AEEBHINF. BIFEIZ—TERFRUBFRENETRAREHORE . FER
strlen IR [F 2 HHE/ R FEBENFRHEE, MEASRRENZFRHIHRITEE
W. Bk, WE strlen(s)FMER n, BAFHFBRLHFFE n+1 NMERFRIZE. Ll
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£3E EX BB

RAVBHR 1 EHR—ANFRMER. BB TR, FHERRE TR malloc
RERABD), RITRBIEMKLR:
char *r, *malloc( );
r = malloc(strlen(s) + strlen(t) + 1);
if('r) {
complain();
exit (1) ;
}
strcpy(r, s):

strcat(r, t):

/**&ﬁﬁzﬁﬁﬁﬁ*/

free(r):

33 {EAHSERREH Y

fECESH, RINBADETUR—MRAEIRESHERELE. WRRK
TERBALIEASE, BARULSIZBFERAERZHAR 1 NURE
g B, THEEIEA:

char hello[] = "hello";

I T hello B FRHA. WA SN N SR RS — M RE,
printf ("$s\n", hello);

S bR | TR SRR R A 2SR, B

printf ("$s\n", &hello[0]):

Fl, KRN BRSHELEL. B, CiESPAAsMEENSN
S P B B O AR (R TR, R, ORISR

int strlen(char s[])

{
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/* RERRE */

}
5T EERTELMA:

int strlen(char* s)

{

/* RBWE +/

}

C BEFRAFHERMERE, ERAEE THhaaXMasihitsk. &4 45
AR T — N RAKIBI T, BFREH AL BRI

extern char *hello;
XMEAE THNEBEAEERMZ 5
extern char hello[]:

MR —MEH B A LRI NG, BEMBEAR LTS RERK, R
RBARANICELESEIESEM. MBIt sERZ—54, R
NRITWE? —AE WEB)F R R H main 05 —4 S5

main(int argc, char* argvl[])

{

/* REEHE +/

}

XHEES THN XSS

main(int argc, char** argv)

{

/* BARAE +/

}

%EE%%%fﬁ—ﬁE&ﬂ%%EﬁE?my%—¢%ﬁ%ﬁﬁ%E%i
REES, ZRARTEN PRI RE. FAXFMABERSNN, Rl
ATRMEE— MRS R H O REN S,
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34 ER RWE”

“XEPMR¥E” (synecdoche) B—MUZBH LHFE, ARBUTFUMERR
HEL. B2 g, SIUBMERRERY SHIEYHMEEXR. £ (FRIGEFL)
th, X “26PE7E” (synecdoche) JEIXHEMEBEN: “UI& XNERE REERAE S
XA RAERIAEE, SEMR: B, UBARERS, BEURSAREE,
DUEIRERAEREY T, SE AV RRREDHE, FF.”

(FEIGER) PRX—AKMEN, ERAEMAREBRT C BSH—1
HILE “FAME”: BIEIRE SIREFTIERREER . M TARHENEE, REEELR
LFE XM R, FIn:

char *p, *q;

p = "xyz";

REFLUMERMNTUAG IS, LEHNREEES p HERRFRS
"xyz', RMLBFERIARXSE, DERX-SAREE. LFEE, p HER—
REEXS Y ZAN04 MF AR BARRGTRTES . Bk, mRBRIIHR
AT T ERE:

q9=p;
p A q MIERFNE R N FE PR bk fEs . XNMREEAIHFEE RN EHN
PR . BRATTURE 3.1 RERXFIEN:

B3.1 fwEHEHAER
BNFELENE, KHBHIEARN RIS BE R KEE.
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B, SHRAATR FHEMEZE:

ql1l} = 'Y';
o Bris I AT R SR Sy, BN p A q FHE I R R — R AT,
B L p F5 19100 P R TP AR S AR R R XY

HiE: ANSIC ARAE 9 # b 2% string literal £ 4 %K. K&R C  xtix — & Mgy 3,
R, REGRFHEHENTARREINN. XL CREFBLALR q[1]="YXM
B®AR, WLCCv36. BR, IREEFHEEBRE.

3.5 ZRIEHEE AR

BT —ANEERBISMER, £ CESTTH—IBEREN MR, BESR
BN REBRT BN C mFESEH. XMEHREBEABREES 0, mFRRIE
B 0 FHRIRAIRE A FETAEMERHES . HTAESRLRER, FHoX
AMELHE A — AR SR

#define NULL 0
MATRREZEAEN 0, TRAMS NULL, HEHRMRMN. FEOLENE
BE—m, SFH o gEBAREAN, XM EHANREBEMERSIEH
(dereference). #AJES, HWATH 0 BAEL —NMEHZREN, SRR
R FTR AR N TR FRONE. TENSERTSEEEN:

if (p == (char *) 0) ...

HR AR E S X

if (strcmp(p, (char *) 0) == 0) ...

MEIFENT, JREETERY stremp KELRF 2 BEEFENIBESEFTIER
WA RN AR ERAE.
R p B2, BME

printf (p);

0
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printf ("%s", p);

HAT A BRRE XK. TH, SHBUREQERRMTEN LSERRKRER.
&5 7.6 WIEAITR T XA E.

36 ARUHSAETAR

WR—AHAR 10 MR, BAXMAH TR AFREEERH AR?

XA H BN TARMERPRITESHEARMNEE. #in, 5tF Fortran, PL/A
PAX Snobold EfEFET, XAMFAM TAREUESREM 1 FFHh, mMAXEESH
RFRmIEHE BIMEE A THROEHME. TXT Algol M Pascal S, AT
BERENERE REFLAREEEIM AN TRS LR . ERER
Basic 5 ¥, FH—MAF 10 M TROBA, Thr ERFEBRSET 11 ATEK
20, THRIEEM 0 3 10,

#iE: Basic P AAKAREIREHENR R, TTFRBRAN O,

Dim Counters(14) As Integer 15 ATE
Dim Sums(20) As Double 21 Mg
Basic # T U B KA ERE TR, o

Dim Counters(1 To 15) As Integer

Dim Sums(100 To 120) As String

£ CIERF, MMM THEEREMN 0 2] 9. —MAH 10 MTRIFAF,
FETHHAOKTER, HAFELETHRY 10 LE. CESF—AHE n A TER
B4, HAFETRA nHTR, ERTRNTREERM 0 2 n-1 ik, it
EFESHTMER CIESNER ATEFHARAMSINEER.

g, EBRAUFHAMREE LS EP K —BA:

int i, a[l0};:

for (i=1; i<=10; i++)

ali] = 0;
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XBEAEARRERERY a FHAETEN 0, HFET — M AREK “8)
ME”. 7 for BRIMHEREAARE i<10, HERT i<=10, FHERFELEIFR
FER a[I0]BRER 0, WMENEDLERA o« ZRB—ANF (word) KN
WERN 0. MRARGFXBEETFHIRERRBANFHILERN T RRETES
BHRE, BARFEREA a2 FH—AF (word) Lhs LRABA TREZR i
IR, ASRIEFRTHERE | ER 10, TEREAHIERFFER a[101REH 0, EhF
EHMERTER I NEREN 0, XRBAT —AIEREIR.

RE CESHEALIEHTEIMG, R C & F A XM it
ERHBARMBFE. BERX—N, TEFLHE.

A E RNBRA IR, B TREN—RE “EMFER”, BEBR
K 2 —55iR ”(off-by-one error) . IR IE AR A S HIEE 2 ARSI H A R B ?
A R 100 ERKMEEER 10 ERFERGEHOER, —XF
BEZ/OREFE? WREAMBR, & “BUHL” WERE¥ 100 KL 10, B3]
ML RE 10, HIR/E 10 R, BARARXNMEZEH RN, FRERE 1L

HiF, BHERERNBRESTARZIHSR: BXH 10 RRKMBER LR
FE2REA, FRE R BNHENA—MFEGTAR: RTREMH—R
B, R —B 10 ERKK B AWM AT THsh R 8a M —B&
BREANMUEME — R, A0HE ST,

ATE—BOTR TR RIXA BRI T %, Kb ERR T RAT@ % “RTHE
R EPANE R

- (D BEBEBREEEL TG, REREIANSERIE XREN—,

(2) FHREAR, BEAEURL, XREN=.,

B LHBESHNEECELUE, RINMAEREEEEENAE. flu, |’
SERH x WU KA x>=16 H x<=37, A I E A x FTREERREN R £ /02

BAEW, BEFEH 16, 17, ..., 37 —3H §¢¢i?? BWER, BEE 37-16
(IRBR 21) FEHEL, BMARER 20, 21358 22 B?

RBEL—, BATEEBEMLER THRES . XEBEBH x HBETERE L
RETHES, Bl x>=16 Hx<=16, BREHEMN x BERH 1 NEH, B 16. Fr
Dl FRESTRESN, EENHELGRNBEEFFIRE | ATE.
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BELER-ROEE, BETARANL ERAAh. MEBEES “ERETHRE
4”7, Bi1=h, FREf h-1=0. REEEFESMERRET, BATT0T LIS R KRR
BFEHHEh-1+1 A nF. w860+, #®E37-16+1, Bi22.

B CRATENR” MREIER “h-1+17 0 “+17, —N2HFERFHE TR
K16 B T4 37 MFRTEFARN TS, ENKERLZLOE? MAER, B
SAIHRNER 21. RERM, AMISHZHE-NMRE: BEFEBHRER
T3, BESRERIXREERR AT REMEDE ?

ARG MEGE, MATU—SUREZ: AE—AARSNBE—H
RARBR—AREGE. BATE, WEOBTFROTN BB x H2LRE
# x>=16 B x<=37, TiRHEH x BRBFEM x>=16 A x<38. H&, XETH
B ANRK?, BEFANEGEZ S, TERR “HRA7 BRABERES
B2, EHAMREEASE LTS HRRE, BREN FREFRI RN
A1 D4 AR

1. BETEREB R DRE LA ETRZE. 38-16 K{ER 22, B RAXRIL
16 F138 Z M pTRERLERE.

2. MRBEEEA T, W2 LEAETTR. ZEE 1 FHERHER.
3. MERERNEAT, ERBKEATRNT TR,

SFB C XHRBATHRM 0 FIRINES, ANRLFEREF R HRE
PO S XA LR EE A “BRRD HEEATRNN ! Hik,
WMRBMNBEAE CEFPEN—HE 10 MTEREL, B4 0 MEHLA TN
B AR (BETHEATREECUAKMR, SFELF RO, T 10 REHA
THRAPHE—A “HIF R GEAERATHRERLUARNR, AEFLHFR0. ER
Ak, BATXAES:

int afl10}, i;

for (i = 0; 1 < 10; i++)

a[i]l = 0;
T AN R 5 AT T XA -
int a[10], i;

for (1 = 0; i <= 9; it+)
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ali] = 0;
EBAME— MR, WR CIESH for ERI MM Algol B Pascal iBE,
BMAREHR—NHEE: FTHEHXMEUNEXRERMTA?
for (i = 0 to 10)
alil = 0;
WR 10 RAFEEREGEAN “ANFL”, B4 i BE 11 ME, AR 10
ME. R 10 RAEEAREEENN “HF A7, BAERUEMBRFES N
BEROFREESRKAINT.

AMBEARNFAR KT R, B ERREEFT B S HNTE,
T T F A5 P — MR BT R . W 3.2 i,

AR By X TR

* |
“NR” TR

| “HR” LR
32 BAFMHARTREE
HLBEFARRIMEIKE, XMER BT RENE M. s,
HIBEF DAY, ZREN R KETAEFMASRERE R (B —
REEBENN DNFRONE Fx, SAXRATFE “HE” i, RBENKK
NEEH. ZePXEAEBTRER T X MET:

#define N 1024

static char buffer[N];
RIMNBARE—MEEHRER, EERAZHX LT E:

static char *bufptr;

X FEEt bufptr, BAINRICE QBAEBAHFEIE? Ribigst bufptr KR
HEHRFRE—ANCHERANER, ERILEHRAZHNRPE R EHKE
2 B MERRERS ), BREBIRIN “FAKAR” KWF, &—F
EHENER
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B CRMHRILR” BBE, RATTLLXFES SER:
*pbufptr++ = c;

EAMEAIEMALR ¢ MBEIZHX S, KRG bufptr B 1, IBAZWNXT
B 1AMRERKFR.

RERTEN “AHAFR” K%K, 2t bufptr S&buffer[0]AH% R, Fr
RERBNARZ, BHABRAHEEHERX AT UXEE:

bufptr = &buffer[0]:
BE, BEfE—R, HESH:

bufptr = buffer;

EATEHRE WX o B TR BAR R bufptr - buffer, BSERATA LRI #
EXARERSE N, RAMSEHRERECH. YEMXER HH” W, X
LR bufptr - buffer ST N, ATLAHEWTE X PR & AKFREA N - (bufptr -
buffer) .

B AT RX L& IR — B, RITRATUFHRRERFT, B
HEZFRE bufwrite. BRH bufwrite HHABH, B NSHR—MERE, &
MEESASHRNE | MEF: BASER B, RERESAZWHK
W RE . BERNIT LA RY flushbuffer RILEHRFHRNATH, THE
¥ flushbuffer £ EE 545t bufptr, FHBABHXPRGME. WTHR:

void

bufwrite (char *p, int n)

{

while (--n >= 0) {
if (bufptr == sbuffer([N])
flushbuffer();
*bufptr++ = *p++;
}
}

BEEPITRER -0 >= 0 REHFT n SERH—MTE. BRIFPX—A, R
TR EBREKSAER, n = DX . FABHRRIT n K, SRERABA
ZWRPEGE R, FTURARNSNERHEA20E, TAEALES
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ITZ R EBRAE

BATFRB AT B B IR T bufptr 5 &buffer[N]HIHLEL, 10 buffer[N]iX
MNTCEREAIFLER ! B4 buffer FITTE FARM 0 BIN -1, MASNITRER N. FAl
X Fh 5.

if (bufptr == &buffer[N])
RE T FHERM G

if (bufptr > sbuffer[N - 1])

JARE T RATE RFFEE “AFRIAF” RN BATE RIS bufptr 52 0h
XJE B MR, T &buffer[N]IE & X AN k. HZE, 518 NHAGFE
IR XAEHAREXE?

SEBfE, BADEAFESIHRZAIGE, MAFESIHRZA TR MEE, I
HIXA AR RATBRI M PTA C 15 5 LI R “ TEH I " F-4E M. 171 H., ANSI
C W RVPEX A B SCBR AR “W 5t TR AL AL T 5 P
HAFZ)E, XML AT U T EATIRE A EE L. 4R, WRESIHZTR,
FAREARER T .

AT RS, B OLmR®E T, EERIMMETLSE 20, URak
FRHis T . R — e R e UL R U L T A B R Ta L, (R IXAMY
SE B P g A A A8 B v B07 T R

EAFEFA RIS RITHR B TRIGERIMEBRATIORARE:. — M EH
THWRA A RS RE B RERE; 5 MEMHTHMZN X RS O, XFE
MG — IR REHEE N PR EIZ X .

BERITAE —FHERS — RS k NFF. KEH CIES LI (LLEEER
IEH] ANSI C SEHL) #8E —/NEER S memepy, 7 LAMEENX — 4, 10 HiX N
T H G0 E S SEIL AR Es T3 « BIAEIRIG C & & SCIR R A R4
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¥, BES R ES:

void
memcpy (char *dest, const char *source, int k)

{
while (--k >= 0)

*dest++ = *source++;

}

BRATAAERT LAk R %X bufwrite £ E R # memcpy K —IKEHB —#EFHFRNE
WX, MAR—RNEBE—NFR. BRPRERERELERNSRFEE,
HFEBINFERE, BhXEER, BEBRSHERNTES. WTnR:

void
bufwrite (char *p, int n)

{
while (n > 0) {

int k, rem;

if (bufptr == &buffer[N])
flushbuffer();

rem = N - (bufptr - buffer);

k = n > rem? rem: n;

memcpy (bufptr, p, k);

bufptr += k;

P += k:

n -= k;
}

REFREESHZIFNEFRN, BERIFULMBAR, MiELTRS
Bif. MANERFRLIFRELE “XRER” B, BEGEREREHET. #X,
BB IR, WREHEREFNES, RN ZERAES. BEM
RE“MHFH”, BABRBZIHPRBNZNAESRMRERT . RERIHDERN
KRR, FFSMEEIFATELR, RINNZTEHF LM,

AEFEAPADL, n RFEEBIEHE LA Hit, REaEXT 0,
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BREERRRTFRHEEEEY, RN ZRERIT T L. FRINBIHE,
BITHERD k M FRBEHRF, MARBTEHERREB—/FH. L
AT, BEITEVEEEFREBHOLRE, () AMERKPE1AMRE
HERFLE, S8k ANMFRBET; (2) #HIR4E bufpr 351 LTS k MER,
FEHPRIBREFRHE 1 MREALR: ) MAFRBRKES p B kAT
£ (4) #n (MFEFEBRFEREO BEk. RIVEESHEFD], XEEMERMST
BT &BHES.

EREFE—IFE, TIRRE T RREAPHRE - ME, MRENXCH,
WRIF 2, FEEREEH bufptr. XRGETEREZ R, EMRFEHEME.

HE—HERBIRRHE k, BEREENRZE (RREHED) KERT
U~ REBRIBRS TR k BTERMEPRD—4: MABETERR
R HEBE A (B n), DRENFXPREHBFHH B rem).

W rem WA ERRM. WTHNEFERTHPH—f: SrXH 4500 H
FRH (Bl rem), REMXPERFRHHE (N) BECHHANEFE (B bufptr -
buffer) 2, HHELE N - (bufptr - buffer).

FH—HE rem AR IBEMX P HZERBAER—NXE, HEIHHEX
AKX [E] R BE  FR 4 bufptr 5 173X AN X 8] (K9 23, T buffer + N3k 2 &buffer[N])
BAXAMX AL R (MR R FHEMHRE “ARAR” K144, T84 bufptr
HFRAMRSE | MREHER, FRE “AFR”; THi&bufferN]FT AR KA E
FEHUA buffer BJ5— M IGEK buffer[N - 1]2 5, FHE “HAKR”. UL, BIBER
TIRX -, SR KRR (buffer + N) - bufptr « A%, BRA
ReERKM

(buffer + N) - bufptr

SEEEMT

N - (bufptr - buffer)

BE-NSHEEXNET. ZM0TH, ROVFTERS—EF, ZBF
B A R, R XS RERSIR . XM FRER S E
Hi— AR R M TR AR T R M, S TAIE NCOLS 5, ®5)X
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A NROWS MTE, BIMTRRE—MeaHNEY. EEER, BFERK
BRREFIELS MK, TARET M.

SHEAMBF, BADRENERNZBAESHEE XN TT, BRAYH
R — LR R . B, BRAVEEXAEFE M4 B print 7 flush LM,
T o E WP L BUE N ZAT Y, REMBFRTE. BRAFHFOSEERR, X4
SN R A EBEEASEEBL R print, ZERRH print LHEH
X B ASTED, ARWHRZBUEF AR X T8 — M BEERERZ)E,
B4V A R flush BIET, BRI ER S X R O, JPBra R BE AR AT .
HK, BRAVREITEES DA HEAREGER: BE printnum FEA T AT E
TEN—AEUE; B printl RIITEI—NEATHRF, HEFH—1T: BRI printpage
WETEN—A 3 U, BEFH—R. S THLHURTRHENR, BER—TF
MBS — TR B AUBATRERE, REFITE—NOIAF. XETEHREER
MEBIERBUF “HER” SMEBAT, —THITHERA MR,

ST FEAREE, ROITERRBNE— B, MRESREFERNES,
EMEANB X LA D RILFEERS | FIKFTEILRZE, 4R
BHE2FIME 1 ATE (WMRES LITHE 2R BRE. HE, RIS
AESTENSESE 1 AT Z)G, A A WHATENSE 1 UM 2 LR (A 2 T 14
s DB

EMEHXNZE L KE? E—FR, EFXUTFERBRECUES—
BIMEUE: AA—8, HAFTEXAKNPZME. FAEREEKEX, BN
EBRRMFESITH, BaNTREFTREINTTE, UREHNTHRRE
AnE, RERMNEBICHOBIE, RCLITEH®R. FEit, RAIGEHEAR
WEFERE—F:

$define BUFSIZE (NROWS* (NCOLS-1))

static int buffer [BUFSIZE];

BAVZ FTLAFE B buffer ABELA, A T FBTEBARFRIHAB IR FFEE
FHH 4.3 FHEMITR T static .

B0 o B print FIGRFZSRIE KBUN T . 0 REMRH, BICAERKEER
BIZErpX s AW X OHE, N EANBERE TP EE 1 5N T
, XS ZOT R NKRAT GEREE BRI, XN TRTUERE
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TEN, RRBAZHR). H—HHFARTHREEHH, ROIREEEHKX.

FERER, XEBEHFAZHX KNS HE X ORFHA—8: RITEZ
BIRZHE, NERTITORE. XRBRT —NAE, EEX P RE—T
KITCRAHES R R — SR TT RSB HS? RATTUMERERE MR, XH
BEL R —FIRTCRBEHS . XERETERNREENEHNXEEERT
H, REESHIITERET, ERAHEMXMTRAMENE R, BRET
REANGHXIFTCHAE, —MEHREB T . RATTUSBLX MR, &
HiEMEZWEKE 1 k.

static int *bufptr = buffer;

WA, BRATXERE print WEMBERET —REH. B¥ print TL—NEE
2%, WRAEHEXKEETE, REHLEAZHRX; TN, BT “FLEHHREH
SERIRAE”. EBRATER] B A8 L3 BB print i — A PHER T R:

void

print(int n)

{

if (bufptr == &buffer[BUFSIZE]) {
/* FEURTRALHEE </
}else
*pbufptr++ == n;
}

KR “FRETNARGENRE” BF TITNSETHRELE, #4580
TRFSEH 1, MR-TAAKFATHCLTH, NARFH—H. X THI
X, REAKARMNBELHEHNTS: B, ROFH-ANREBEZE row X
TFESRITS

BATIMIEEIITEN /AT E TR ? E— BT 8L kEE, chrtbmR
FEREBRTES, UREBEE BB T, AR, RATmE, Xt
TS Kk row (4T, HE 1 ATERE buffer[row], I HITE buffer[row] & B
f£. FAITE bufferlrow]/B T8 1 5], MREREE, NWRIBARTREET if
BARKAGAE . BAIESE, R—TPROHESTEESTFR T REHAR NROWS
MREHFIN. B85, BAIRUERS bufptr 38 KA BRIFESERR B E—4
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BEMTRZE. Hik, BAWLGEY FRXMEFBEURITHEFRFET S
FATHIBATRELR (R, HTHEE A TRAESENX, U “@rXH
RTAWATHRIEITR”, WAL “HiTHRETR:

int *p;

for (p = buffer+row; p < bufptr; p += NROWS)

printnum(*p);

XEATEEEN, BA1H buffertrow # T &buffer[row] -

FITH “BRAREBERBRAE” MRF R T TEHWARE (RIA4ET
MBE—ANRE), THBATHUSRLTIT, MRR—ARRE—TEEDRH
H— -

printnum(n) ; /* ATHSWATHRE - TR */

printnl(); /* FRIFTH—AT */

if (++row == NROWS) {

printpage();
row = 0; /* BEREYUWATES */
bufptr = buffer; /* EE4F bufptr */

Kbk, BJ5H) print REUE _EERBIXH:

void
print (int n)
{
if (bufptr == &buffer(BUFSIZE]) {

static int row = 0;

int *p;

for (p = buffer+row; p < bufptr;

p += NROWS)
printnum(*p) ;
printnum{n) ; /* ITHUHATHRE —ATE */
printnl(); /% BBRFWM—AT ~/

55



C B 5 6%

if (++row == NROWS) ({
printpage () ;
row = 0; /* ERIWMATRE «/
bufptr = buffer; /* EE&4 bufptr */

} else
*bufptr++ = n;
}

RERNBEXRDERT : ARBEHERY flush, ERERARITHE MK B
BrABRIE. BREIX— R, BEAYLH 5 R H print PITEN 8117 A T REA,
REERIAENNER, £] ERSME-NMMERWER B — TP —17):

void
flush{()
{
int row;
for (row = 0; row < NROWS; row++t) {
int *p;
for (p = buffer + row; p < bufptr;
p += NROWS)
printnum(*p);
printnl ()
}
printpage();

}

B3 flush FIXAMEA BAFEAPRTHE. FPAXET: IRBEE—THE
BRI BEZRNTLM—F], B flush HREFTITEHHARTH—T, AR
SEAETEAMGTBREZATD . HEL b, BIERE TN, B flush HRE
SEWITEHR, I —-HLRFAME. AR LR, XEBRREHE
THBERXHFHER, BARNEGEFRENNA. MREERETHITEH, B
REZALEME IEATE . BATTDEEH B ERK HH L OTRBBIX— K. MRS
WX PHABER, BRINHATEFHFH K.
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void
flush{()
{
int row;
int k = bufptr - buffer; /* HHEHRRXPFRFLTHEKE ~/
if (k > NROWS)
k = NROWS;
if (k > 0) {
for (row = 0; row < k; row++) ({
int *p;
for (p = buffer + row; p < bufptr;
P += NROWS)
printnum(*p);
printnl();
}
printpage();

37 R{ENUF

4 22 WiHR TEHFRERGHE. REGFUTLLES —BH. BH
FHRSE SRR X TIERENX

a+b*c
INALE %2 2951
a+ (b*c)
A2
(a +b) *c

KR — RN SRAEIBUF R 53— RN, mT LAGRUES T T 5 )
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if (count '!= 0 && sum/count < smallaverage)
printf ("average < %g\n", smallaverage);

B 24258 count 4 O I, AL AE—A “HI 0 fERRE” HIBEIR.

C B PR LE A SR TR0 HU5E RGP RN F R R HOEAT R
8, TiBsh—LUARXFE. B, HEFEKREX:

a<be&&c<d

CBS MR Uil a<b P HEBORME. WA a B/ T b, Sl AR
— 4%t e <d RMH, A BARERMME. B2, W a KTHRET b, WA
St e<dKME, REXFEAE. .

F4h, B a<b KA, RS ATAESERT a KA, THESEXS b oRME, R
pLas B AR RN AT KA.

CiEFFRANANEHR (&&. || « 22 F ) FFERERKEWT . BHAT
S8 NIE FLAF| |8 Sont ZE MR AR HOR (B, RAERGZ A XA MR AE R (E . B H A
HEAMRMER 76 a?be i, RAEE e HAEBORME, MRIE a MEF KRR b Hc
(e TIESIEEA, BeXAMBEECRE, KRG %E “E77, AR
YRR AR

C R N R BN R R, A, B
SRR A AT R A«

38 S & SRIE B4R [6F T AR UEAY 21 8 AF 42 R LE A DU AT R il T,
fEIE R

if (y !'= 0 && x/y > tolerance)

complain () ;

H, BAASURUED Y y 3F 0 AR x/y SRAE.

NI X AR B x PRI n ANCEBBA y PIOBIERAIESK, FhE
S SRAEMGURAAE T K 2 B
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i=0;
while (i < n)
ylil = x[i++];

AR B ? _EEMANASMIR B v R RTE i ) B RAEPT Z BT
KIE, X—RIFEAEMRIE! £ CESHFELEETI L, HWRE i B2 A
RE; MEFHS—ELHRE, FrftEMAR. AHER, TEXMEENSE
kM, HAIERS:

i= 0;

while (i < n)

yli++] = x[i];

A—JE, THXMEEHGEERIE:

i=20;

while (i < n) {

y[il = x[il;
i++;

}

IR, EFBEATURER:
for (i = 0; 1 < n; i++)

ylil = x[i];

38 BHF&&. I fl!

CETTHNRZRIEHEN, FEMRTUESR: EEERK&. | f~, U
REEEHT&E. | 11! . WRBFAART —RNENSEFERES 2K
PR HIEEAR, MtiFE R BB FRFE LXER “EX” T4,
{ERSERR _EIX R T5& 3.

BB ER&. | 1~ SRR E G REEIIME—A S0
B, 4R HEAMISHTEE. i, 10&12 M RE 8 (TiHHEIERTH 1000),
B A BB &I —#HIRREA LS 10 (ZH#HIFER K 1010) f 12 (=
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HHIRRA 11000, 4 EEBHEMRERN SRR RNEMA EFRNE 1, RES
B RERIERTEAA R 1. FEEEE, 10/12 F4RE 14 Z3HIR RN 10D,
Mi~10 S RE-11 (TBEEIRFN 11..110101), ZEADEL ZFHIRMEIRR A
FILEE L RXAE R

H—HH, BEEEF&&. | | MREHKCETARKEIAEELRE
“H”, Bag “R7. WHEAEROMME B, Tk oE B REEHFY
gign A7 HHERE 1, HERH “BR” BHRE 0, EAIRAMRERFE O 1. WH,
BHAEEFEH L WRER K ERBH ERAGRTRES ST AN ERIE
HOR1E

Hit, BRATGEBMRASRBXANAREXMLER: N0 KMERE 0, FHA 10 £
0B 10&&12 IERE 1, FX 10 12 HAL 0; 1012 HERBR 1,
H 10 RE 0. TH, ERE—ARFP, 2 WERSHKE: E£REK 101 )
F, fOBASHRE.

IR THEHMABE, KERARERPERN—MFENTE:

i=0;

while (i < tabsize && tab[i] != x)

EAMEREARNARLE: WR i %ET tabsize BIEFH &1L, REHERPER
ROELRKATER; TRERAER, Wi HERZERNTEERPHRERT.
EREXMEAFHB T ARRIAF ’

BERMNEZRFHZEMAEER T LEEATREZEMN&E:

i=0;

while (i <. tabsize & tab[i] != x)

it++;
XAMEREREBATRE “IEH” TE, BUREABNMEERENRE.

WA “frE” B, while PRRER&GEHEFHIFMNBRLLEERE, TELE
BEMGRAN “EL” HET 1, 7228 “B” WHET 0. RE x My FIHUEHERR &
O 1, A x&y 5 x&&y BEBHMEFRMER. R, WERRNHBEEHE S
BRI —ANFBR 1 Z5M03E 0 BURR “BH”, MARXMEA M GEERE T/ET .
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B ‘B £, MTHAFRZEMT—nE Sk LERFEERD,
HERFAXUERZTRIME, TUERERE, —RERTRASEH 4%
Hit. BENENSEHEEN, BEALHIM GRS B IPRE. PLE
JE—MUBBH, MR tabsize FT tab PHITEME, UIEFHARE — WAL
i, BfE i 3T tabsize, LR UBMAITR abli]LhF LHARTLE, BFIREE
BILENE.

BEHZ—F&RAERBK 3.6 THELRIAMWAE: HTFRAERZEHT—
ATCER, BUE Kk R AR o THX—15 P RATAE % SRR i BUX A TR E,
R IRK SRR E S, T HADE C HRiFSASA N HX MR,

39 RGN

CETTHAERRBEHAEH, ARSEHS5EHEEE. EERSER
BES, BHEEN “WH” —3. FERTHSEEEZL 2 0 n k7,
XEn RERTHME. WRERSEFN—MEERRAFSBY, 542
TR SEY, BLAERSEBSPHBATH SR, “BH” bR TaeRE. H
&2, AR RESEEAE A SREE, W7 A RRE, MH ‘B Mg
REREXM A—NMBHENGREE ‘S o, FHETRESERRZLEN.

Bltn, € b EFANERERTE, RIIBERE b RES “WH”.
— AR AR T TR A

if (a + b < 0)

complain();

EFHRRIEFIBIT. Batb WERE “Ui” B, FIEXTHRUAKER
MABITE. fli, EREHSLE, MBESEHRE A A RFERNRRE
Z—: IE. S FAEH. EXMHELE C HFRSAEERXERSEH R
MBIT, B a5 b M, REREZABFEROREREN N7, LRk
RE “wi” B, XANARTFRORESREHTARS, B4 if MEGRRE
RERK.

— R IEREITT RHKE a F b BRI B ERF S R
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if ((unsigned)a + (unsigned)b > INT_MAX)

complain () ;
ULALE) INT MAX R— B XEE, RETRKB AR, ANSIC fnf
#fE<limits.i>H5E X T INT MAX; MRRAERM CESTTU L, HEBETEESR
cEHEX.

ARERBITA SEARBHEK S —METHER:

if (a > INT_MAX - b)

complain():

3.10 HERE main REGREE

B B C B R AR T X

main ()
{
}

RIMEFEET M ABERENER. BE main SHATTRE—H, WRIRE
AARIREIRE, RaRPORFRBRRN D RER ., BRXANMEFPHRES
WA EME .

BHEUR, ZIAERMARE. — MR EE SR R R R,
S EREREHRE T IRA “hiR” B, ABZBEFEAT, REXEE.

R, EFREFL TR main FREEHNFFEEREE. KEH CESE
BLERIE I B 3 main AR BHE R & A3RAE R G0 BR BRI AT B BRI 2 R I R
HISLE T RE, REIEY 0 ARBFWIT I, REMEIE 0 MRREFIITRIK.
WR—AEFHK main BEOFAREUEME, BAH T ERE LRPITRE. RIE
HEHEH—PMRHEERE, ZRGEXRERFHAHEPITERIDERRK, B4
RATER B S NRTHSR .

FER LR, BATHTE KBRS C BFNIZEG T HX R 5.

main ()

{
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return 0;

BE SR

main ()

exit (0);
}

BAL K “hello world” BFE L& N BIXFE:

#include <stdio.h>

main () {

printf ("hello world\n");

return 0;

%3] 3-1. BEs T iRl TR MER I bk th R AR, Bat
H 3.6 T bufwrite FRFEN XN BN ?

23] 3-2. HLBA 3.6 WH B flush KK E —MRA S BUT A
void
flush ()
{
int row;
int k = bufptr - buffer;
if (k > NROWS)
k = NROWS;
for (row = 0; row < k; rowt+) {
int *p;
for (p = buffer + row; p < bufptr;
p += NROWS)
printnum(*p);
printnl();
}
if (k > 0)
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printpage () ;
}

%3] 33. MERE WA CHFREERIT 48R RS
ABFE-MERRLNIE, RPOTENIY URFERNOBE. RBHHH

R—NMERWHEERERNITRENIEH, LRERIBGLEERVEER, #H—
A NULL 5%t
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&

E B

—A CEFAREHEZAN MG FITAR, XEART;EL—EH
MAERESS (RNEREER, RBAS NEFSHE B, RARER
~REBRRALE A, FTUERER TN RERE KT RS MREF U
ARREENHER. TH, ERZRATEEREMLT CETLIN, FibnR
IR RNER RS CESMHXNK, ERBNLRAERFER.

& CESEARMET — A lint T, WTLIHIRBIKBHERHIR,
(ERRIK R I 2N C 1B LHMBA T XS . WRREGREGEW lint K72
FF, i—EEEMAMH, X—REREARFHA L.

EAET, RIKEE - MREOERS, ERERNMAN C EF#TAR
B, AT IR0 Y — 2 phy TR 3 28 0 )T 7T BE S B0 R

41 HH2RESS

CEEPH—AEEBMRASF%E (Separate Compilation), BT ANE
BT UERRK AR SMBETRE, REERLUHNEESE—R. B2, ¥
BER—RELE CHREFRSEN, ERURTHR CIESHIESAY. B, 258
RUTHMENEEFA C BREFE IR EHE? REEERALERCES,
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R EHREBEBRIBZESMAFAR. RIFRNOTERE CHER “BF” R
NEZBEB XN, SHEERBRES EE” CEEFT.

SR FER BT R ER R RBERIE T AR, BER— IR
ABNERBOTPAT I RLS, RELARBPEREREERPIT. HP, K&
HAMREUR A MR ERBH: T05A 5 — & B AR R
BRFEE, WEIEFZL printf B E A HEREK.

EEBEEICHREREREBR —HINEXNSR (external object) HARkl. F
M RRBEENBANFEPRENR S, R —MMEEHRKIRA . Eit,
BRFHEREMENINRER, MRREHEEHA static, AL —MIMEEXT
$. FL& CHRIFBLIIBERENBERBNLHRB— R, HEfdERst
W%, HTFEET “LREBH”7, FULElAR 5 HANERF 38+ F 2R E
RALZTZEREMEHFR. o

REBOEBRBHE LR —MBRAERFHEN AR BN RFAEHR K Z
. R, E2NEFRRESH DB, JLERERTEREST
MRS EEEN N ERETAERBARX KM LR,

K E A PR B E R INER R T Hese 2200 X TN R 2 R EH
RMHIESRIER, —MEFUREERNRZOANRERYE, RESRARIN
BEZ. TN EZEZRNEY, HERRAFEEET . FRKERS
MNIXFEREEARNLESTX, BIRERHEIRX —RNEEREN.

HTREFER, RIMNAETURBERHERSEUOMTHENERT . &
FOBMAR—H EIERAEI . EERSNEHE MRS, BEBFBEA
HARBRAMEES A, FIRTAERBAESR. X4 BAERP RSN SR, &
BHRAERERAELR, ERTCARBISMENS. MRRH, EEBZMHE X
SMERXT A IBIBAERR T, MRE, ERBREFRLEHRLHR.

RTAMEXRZ A, B AR T AL T AR o RO EE RS 5 B0 5
Fi. ltn, — AR T R printf () C BAEFTAERN BAFEER, REET A%
BB printf (051 F. ATLAESAE, X5 H R R — AT A BT S
BN R 7R B A PR AR RO RR R, A R R X LA R B 5 R«
SR A — AN F AR, TSR XA B AR R 5 0T SR
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ZHTFIH, FHEHRC RSN AT R E XK.

FOAEZRN C BE “MZED”, FUARSEHRAEERILR. HK
MR, WREEK CIEFTERPROT lint BfF, VNCBEEH!

42 FHBSEX

TEKIEREA):

int a;

MBRAE HREFTERREIEZS, BAERBIR NS R a #5E X
RMEAHAT a B—AMHERERER, RNk a HETFESE. BRI
% a FREWNHIGSEEAGE, FLERVIHER A 0 GRERETHE
RN UHMEBEZTRENEFFARIERX — R, CHiESHFIRELELTEM
B, BRRIEEWHERINTRBEIHLA 0.

T H B B E )
int a = 7;

fEEX a KRR a BHhdEE THIGE. X MENAMY a S AR, TAH
B T XA IR A I .

THHFERER
extern int a;

HARST a B X XMECHREAT a B—MIEEMEE, BEREAIER
BT extern KT, FMBAHEHT a WEBEREEREFHHbhh 2.
MEEBRNABERE, DRFHR —AXWIMEZE a 51, TTARX a HE X,
HAXME R ERRN — MM ROERGIH, IMEEHAE-ITBREON
=, AR B RN S X . FTEAEKE srand 7E5M 382 & random_seed FRFFE T
HERSH H— 0N

void
srand(int n)

{
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extern int random seed;
random_seed = n;

}

BN R DR FREA T RITEN . ik, MR -AMEFPEE
TiEH

extern int a;
W, ZAMEFRBDMERN KT BEER

int a;
XARAE R URER —MNEXHF, B U TEFRIAREFZF.

WR—ANEFX F AR R E XA LR, ORI ER? e
W, B THEKER

int a;
HIERANREEZHAREHP, BRLSRENE? &R, MERER
int a = 7;
WA —MEXHF, TiES)

int a = 9;

HEES —MEXHED, HHIA2RRERR? ITMHBERERERAHT X,
ARMARGET A AR KLETR. THREOANE, SMMEREREEEN—
Ko WRINRABKZANEXSHE—NVIHE FlW:

int a = 7;
HBAE— AR, T

int a = 9;

HBAESR —MEXHF, REBRAMSELRZZEF. HE, WR—AIME
ZREAESMEMHTEXAFBEREVHE, BARERESERZINERF,
MRS LRGN EZ. BEAEEN CES LATBEZNHE, H—K
R P INER R A SMR R 2 X — K.
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43 HrAMNREY static HRY

BN RA AR LRSS LI ERRARR X5, BIEHEE KA
BItdRtnsk, BRENSMEAE. Hit, MRERNMARGEAHREET
X

int a;

W4, EREBRFEFER (MRERRFL SN RER ENNE), REBEER
MBI a iR —ANEFCERPINE P RSN R a RENIZIEF).

BIEE A a 01— LR MERERUOEHF, BOR#TRENL
B, B4R, —ABOFREFNRBERZTENL a ESMELR. HE, ETHREH
B g SCRIBT A SM X R A TR AN I FEZ B KT read A write XH K ZFRA
HIER), BHMHERRBEZAZSLT .

ANSI C @ X T CirHeR$E, 5T &% ABEm T L5 R B HRE
PR, X, RITRESBRSEXHT RSN REREENR, WR—
MERBFRERM S AR ANSI CArlEPFIHERE, WAL “F
A" KRGS, ERESERFATUEX R, LK LA read,
T 7 P $EL0 R BR 2 gete % N1 A R SCAF AP ) read BR B, NIRRT IXANH P R XY
read ¥, EXRZH CES FHHARZAM, HXRGZHIRPDRE—NN
8

static BAHRF R — BRSO R G2 RONFHTR. fitn, UFHEHESR
static int a;
A& N5 T HErERHERE

int a;

AR, a WERBRBIZE—NESCER, ST HARTESCH, a BAT R . Bk,
WREFARBF BT SRS, W X REURE — MRS, 1B
EANTE B B S B R — AR R L static BARF A .

static B AUER TR, HERTRE. AR IFTERHS A&
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¥eg MERERHEIFEFARE g, ROTUIERE f 50 g HBBIR—A
W, FEEE BRSO static:

static int

g(int x)
{
/* g B */
}
void f() {
{
/* HpNE +/
b = g(a);

}

BATATUEZMEX P E X AL RAR g REFERRH ¢ BBEXA
static, BENNREH P — B g TR static. Fik, X T @A REHILE w2
W3E, WR—A RN R —ANEXAF R MREORA, RN ZE %
ERUCH static.

44 8. LS 5BENHE

£ C RBBE—MHEFIR, JIRTHENSERE MR, ZXEE
RECAASEPHENGL. THXMRET N BEES:

int

abs (int n)

{

return n<0? -n: n;

}

TN ERICER, BBFIRNZ. Fik,
void
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eatline ()

{
int c;
do ¢ = getchar();
while (¢ != EOF && c != '\n'):;

}

REEAE, AR ESHIREBEPOARY. ETERFTF, a-b 2
3545 R abs ISE 2

if (abs(a - b) > n)
printf("difference is out of range\n”);

—AEBMRESIIRKINE, ERRANLSFIRENE. Fi,

eatline():

A — C BEEFHIR AR, BEAR void, EARRBEMRLSRIILKR.
R PIR A EFRRERELSHRAMERN AL —&, FHERIBEETRE.

MREM—NERBERRECHEN S, BEE—RERAHZ#EITTE
BESE X, BARMASH M SR ERBACHIMG . B, ZRTEAET,
B square T E'E HIXURE ER RS HHIF HE:

double

square (double x)

{

return x*x;
}
AR, —AAH square ER¥HIFEFT:
main ()

{
printf ("%g\n", square(0.3));

} .
BEFXAMEFREWIELT, BRE square WUE AFE main 2 BT E X:

double

square (double x)
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{

return x*x;

main ()
{
printf("$g\n", square(0.3));
}
B 47 main Z AT EH:

double square (double);

main()
{

printf("%g\n", square(0.3));

double
square (double x)
{
return x*x;

}

MR BB E LR P ZATHAA, B4 T HIR R AR B A B
EEBFTFE, R main 53R R A —ANIE S
main ()
{
printf("%g\n", square(0.3));

B R main {65 B4 square IR [EIKR K BERY, T H square I8 BRI 5057 1
RUEEREY, 25 square BEEEMRAE MR LR,

MRBMTFEERAN RIS 5% X & ¥ main 55K square, #B4 MY
ZANTREEYE? BB square RBEH —ANE X . 1R square IS5 & X456 T
72



K4 X

AR F, AARATLAHE T E #3045 75 88 square BR%:

double square (double) ;

main ()
{

printf ("$g\n", square(0.3));
}

CEBTHESELSLENMNMME —KRE2R. ANSIC RFEFRIEFH
I8 % BRI 2 BR A

double square (double);

LHEREA] S R square FBZ—MIUEEREKSE, BRE—IOGEREK
R, WEXNFEH, squareQ)REHER; B 2 KL B3I DUSEARR,
BRI FEF 71 5 R square((double)2)BR# square(2.0)—FE .

R BRBURH float. short BH char KEMSH, HERBFEHPRBLET
BB SHERBMHN ER, REcE NP REARSERAK U . Fi, B
fERAE ANSIC 2, BT HIXHE B square bR F 2 W] LLKY:

double square () ;

XA TR A E e RS B B R EM ML S. XE, “B%”7 ¥
AHEERE “FR”: float BES S BB double KE!, short B char 3
IS L ANHEHD int 8. B, T F K5

int |

isvowel (char c)

{

return ¢ == 'a' [| ¢ == 'e' || ¢ == 'i' ||

c == 'O' || c == lul;

BAIIES K char R, By LATE 1A A 2% 6 000 oA SO e 0 S P B

int isvowel (char);
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BN, WAEHCEERS isvowel REIILS AIFHRRA int KB, XHFRE
BSRBA—BT . WREH isvowel RIXFEE X[

int isvowel (int c¢) {
return c¢ == 'a' || ¢ = 'e' || ¢ == 'i' ||
c == "'0o"'" || ¢c == '"u';

}

BARAERETRATHEY, BERARFERANLERS isvowel BE—A char
RS R R ML,

ANSI C FR#ERAMZ BT HBLE C ri%ss, FHFAMIRFEXMAEKER. [,
A1 FIX R gm iR 280, B LB T A isvowel BRH:

int isvowel();
PLEOXHEEE E s

int isvowel (c)

char c¢;

return ¢ == 'a' || ¢ == 'e' || c == 'i' ||
c == '0"{| ¢c == "u';

}

AT HRPIMAEIE, ANSIC BTHRHXME “2” HAREHME . X
BRHER—ANHE: WR—ACHHEAT isvowel B, HNARFHENSH
KA CHTHRBER “2” MHREFESLTHE), BamFS[SHMONEREHESRE
char BRI AR int RBKIE? BERET, FIERHFARKEEEENR, RE
AREKE X . L isvowel BB E—NEN, Ebr EHEST:

int

isvowel (int i)

{

char ¢ = 1i;
return c == 'a' [| ¢ = "'e' || c == "i' ||

c == '"0o'" || ¢c == "'u';
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}

BEBMNOCETRTREEXSEHREXAT, FREEZXTEA S HE
H—er . TEHXMEFRARE, HARRIZEIT:
main ()
{
double s;
s = sqrt(2);
printf ("$g\n", s);
}

ERAREA: B—NERERE, sqrt REANEZ—-PIEREALS, TE

B AR T MRS BANRER, sqrt RBHIR B R ISR
B, EHNFEEXEENR.

_’**Eiﬂfjiitf%:

" double sgrt(double);

main ()
{
double s;
s = sqrt(2);
printf ("%g\n", s);
}

FRA MG, WEIERRREFTT L ANSI C IR ZRTRAER C
YpiFas R T4E, BD: '

double sqrt():;

main ()
{
double s;
s = sqrt(2.0);
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printf ("$g\n", s);

SR, BIFHEIES XX

#include <math.h>

main ()

{
double s;
s = sgrt(2.0);
printf ("%g\n", s);

EAERFE LR BEY sqrt RBSHERR GREIRRY, AL
LFERRGELIM mathh FRE TREFE RELGFITAHT 57 C iz
7, CEELSEHRT IEEARR 2.0 TARBRE 2, RAMNENRASEER
92, fE4F& ANSI C frHERIgR 38 L, XMEFRARRLS S AN
KA,

B4 B 3 printf 5 B0 scanf ZE R I TE T 7T MER A RARRNS Y, FroE
IR AR S e . XBEA —MERERNSF:

#include <stdio.h>
main ()
{
int i;
char c;
for (1 = 0; i < 5; i++) {
scanf ("%d", &c);
printf("sd ", i);
}
printf ("\n");

RME L, XNMEFMFAERMABREEAN S ML BT EE LS 5 M
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01 2 3 4

ELhr b, XMEFFA BB LHASR. flm, EXIMRERLE, SR
R’

0 0 0 00 1 2 3 4

AAAMR? KRBT, XE c #FEYA char BB, AR int KEL
UREFEK scanf AR, NiZfds e —MERBEIIEH . WRFY
scanf ERBR B KB —MERFRIEE, scanf REOFAREDPEXMEDR, E
FRREXANE R FRISRE A1 BRI R, JF BAEfRSHRR KA E
FiE— Y. BB SRFEEERERT AR S KFEZE, FUER
c MHER AR PR -

FH ¢ MIERNEFPEERNRN AR ImBSRER, AOITFERFBKREH
i PR ER . BE, KA —IEEED o i, MK i KRR BN 0,
T i MRS ASRER 0, M T i BIREEH REN 0, BHH—H#T. X
BRI RALESE, scanf RBAFREBEAFHBESR co XN, i AL
IEF SN, BFLILER.

45 REINERR

RERMNE A CERF, EHRMEXHFHAR. — X4 PEEIHER
B .

exfern int n;

H—AXAPEE/IELER n KE X
long n;
XEBRERMEQBAELEF N BEER, Eltn ZSNEZRR.

KRR C FEFF, B IRl — A4 B 42 26BN R IR B0 304 o 7 o
ARFRRE. RifT, KEH CES LN AEAI HXMH R, HWiFRXIXAH
AR HIHAT I, XA RGN EEE T UAEES LA . B
b, WFESARFE-AXAN, HAMERS —AXHRAE. EEFJTEN CiE
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FXHA, BEE WA SE DA BB AN n B P RIREL
BEXAMEFFIBITHN, RARSREMFAHER? FERSRIATRE:

1L CESHIFREY “HI”, RBRNBX—RHUPR. HEEHEBE—
FEWHE, MEZE n ERMARKSE PR E T ARKERE.

2. iEHFMAK CIEE LI int REMBUES long REIBEAENIMRR L
B, RERLE 2 AN L, — BRI E . £XFHHLT, BFR
AREIEH THE, MIFE n EFA P EB AN long (BR int) KB —H. F3k
HIRMBEFEAEMIT GRS TE, KR MREFHFIT.

3. Z & n MEANLH BRERNEEZMOR DR, BREMEEFHS
8] A7 RAG F AR 0 R IX B4 A RS H P —NE, WA — BRI,
EXERATREREN. HBHRHE, WREEBLH int KEK n 5 long KEK) n 1
SRR SEELPAE TR, XA EA long BRI n WA, B TIEMERE
SIRET int KRG ne AR RMBFENEMTTEHRE TE, KRS
2 P oL E RE UL B I R B -

4. & n BB EHSLEREERKNTR, EEANER—MREN, THR
HMETFRANES —ART LA RME. EXMHELT, BFERRER .

BRI B, FRAE— /M E B AR BT 1 B8 e XAE RS B AR R - A AR R 2R,
— RGP RFEFRINTME. T H, “HRKRE” N ™ K ERARE. B,
R THNER, E—IMXHFFREEEN:

char filename[] = "/etc/passwd";

TS — A PR -

extern char* filename;

REERE F T30 ET, BASHREEREL, BENERERE. £5—
A, filename B— M FRBANEZR. REE—NERTIIA filename K
EHB R ZBAR A T RIS, HE filename KIKBR “FRHA”, TR
B CERRE 7. BB A EHF, filename HHE N —NRE . XBFAX filename
MEHEREEE RN REAFR: ENEEU—MEPHERT T, 8B
— MBI F h F R B filename KA RRBNE 4.1 Fior.
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filename

e t c / p a s s w d \0

4.1 ?ﬁﬁﬁmmmeWﬁﬁﬁﬁﬁ@
B AT PR R4 filename A FEA R K BINE 4.2 FiR.

filename

/

/ e t c / p a s s w d \0

42 FFHR4T filename KA EMA R EE

BEFEEAP], NMi%XE filename KIFEPHEGE XFH—4, EREH—PRE
ULAC. BB, BEATLARANT k.

char filename[] = "/etc/passwd"; /* X1 */

extern char filename[]; /* X2 */
AT DR IX A B

char* filename = "/etc/passwd"; /* XfF1 */

extern char* filename; /* X2 */

HXRSNBRBITTE, 57— PR 5 R BRGUC 7 R R T 7 B R R [F] 3K
B, slEAEYTHROEEZRE. Fim, BE—TRIE 44 THHENER:
main ()
{
double s;
s = sqrt(2);
printf ("%g\n", s);
}

EARFREAERT KB sqrt M, ETT R sqrt KR EIRBABM ET
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SCHEATHENT . C BEPFRAUE, MR—ARFHIRRAFER-TES, B
AEHEAA—NMREER RS B, XMEFELERT THNER:

extern int sqrt();

main ()
{
double s;
s = sqrt(2);
printf ("%g\n", s);
}

B4R, XFBERERN. B sqrt REIXUEERR, MARER. Eit,
EAMEFNGEREATTRK. FLE, HEFUPRBAETENSE LT 2
Bk, BeEdXf—MiS TREENREERBUETLRERE BHME
FRIBE IR . XHERTHENL, BEBHERE sqrt KR IS REH ZHHIRR
B BRI R printf, TIHFAERERBES . R printf B2 T EH
R HHIRR, SREBITEHERKE R . RENBEARKEFFSPEEE
HSiEE. TERAEONE L, BMERESBIRAEE, XM AR TR
HEIE AR PRI o

4.6 X

H—ANFIER LB BRI KA, XN HTEARERNEZ MR
HIRE: AN R RE—AMTT R XA Y 07 — B — A ko0
t, WEMABRZSMEN BT RGN A REE A LI AT ERHAR,
5E SCZ AR B B H A B i AR X AN K3

B, FEREFHEIN R filename H1F. ZANFITH RN EREFN
—#5, FEFAEMERAR, SMMRETEME-MEEXFL. RIS
HRE MR A B XA E 3O A, TR R K BB R R 2 E
Bo RATTCLZFERA, QA4 Hmmfg fileh, EAET HH:
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extern char filename([];
TEMHEISMBXT R filename KA C ISCHEERRNZ N X HE—AMER]:
#include "file.h"

BE, BAVEFE A CUEIMH, EHA L H filename FFIHE. BAIASTR
AR file.c:

#include "file.h"

char filename[] = "/etc/passwd";

R, T file.c Ehr L AE filename BB NE, X— AR EH include
BRI R IFR AT LLE K

extern char filename({];

char filename{] = "/etc/passwd";

HEJPFEXAH file.c F filename KB NFEHE K, THXEBEHTPHEELHR
H— & filename B)5E X, XHEGHMEAER.

EBRATREZXFEMBAOMRE . L3t fileh PET filename KR, HikS
MEET fileh KRS AZIMIEFEY T filename R, FILH file.c & X
T filename, HTEHEET file.h L3044, F filename & X KIHH Ashih 5 s
IR BHERA A . WRGIFNE XM, filename XTI E E L IEMEK!

%3] 4-1. BE—NEFE-NMEXHFEESTER:

long foo;

MER—MEXHFEET:

extern short foo;

X —B e, R long KA foo B —ANB/NKME, Fm 37, R4 short
KA foo BFMIRE T —AMHE 37. BAIGBIHBIT X F REAAE B AW
HEWT? 20 short KA foo B BIMMEAR 37 TR 0, HATAEBME N RN
e ?

23] 4-2. AEHE 4 HPIHRHEREF, & 4WAE T FUR:

#include <stdio.h>
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main ()
{
printf ("%g\n", sqrt(2));

FERLERGT, TTEHHNSERE

%g

HRXRHRA?
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CESTRAE X MNHMES, £A—NFHN CEF (BELIEZE .

ANEREAHN, ER ARSI HAR I I R HOR SRR A N/
M EE. ANSIC AREZETR MM RB TiX— &, RmEXT /M8 KEF
WERBNES . ANER LR, FA—4 C &5 LA M ZIR X AR R 5.
ANSI C F18 XA RBE S HAEE. B, EXEFEKN CIEE LI
BT HAT “JEE” VO BAEK read F1 write B3, BRIX R IFERAH BIRLE
ANSI C f3#Ed. T H, FHEFAEMN CESTIHARET MW EERE. ®
3, ANSIC bR — AN FEEY).

BiE: REFEFHRNA, EEFFERS 0 ANSICHEMRARE ZE.

REFERPHERABAISAH RS, ENNEXHHZHATERE, &
Fp 5 KBRSy it TR DL P AR RE S IERAHUE R AT, AT, 3 —BHISMER, it
LW RFINFRERI L ROITATAEEFETHEHENAR. Fill, BF
RALP-HEHEX printf ¥, URATHREABFUESEHIIRKREN varargs.h
HIEZ M EEBRT . ABHRPFEAUE TXHA LR, LK stdargh (ANSI C
WA ) varargs.h) T H.

HRERBEMER, RIS BNRFENRERBHERARGELMN. WRE
XHRMEE CERM TR ERBH L, AERERENREERAT
K. # ANSI C PR—GRHEE, BERLHFHFERETERENSHRELRK
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BERRME, Bx b, FEFRA T TRIEBDERNLER, ANSICiREHE
BRHEREHRG LM '

FER T RS RLEE RNERY, URGEEEERENNERES
REHEE 24t

5.1 REIENRY getchar SREK

BATEEH B THEEIHIT-

#include <stdio.h>

main ()
char c¢;

while ((c = getchar()) != EOF)
putchar (c);
}

getchar REE— UG L TR EI R RAFERA ST P I T — 90, H8EW
ABHRE EOF (—AMELICfE stdioh e XHE, ARTEM—IFR). X
A¢Eﬁ€—éw¥%ﬂﬁﬁﬁkﬁﬁﬂﬁﬁﬁﬁ,iWX%O

B2 TR AR o WA char 2670, TH/RA int 265, BB o
EATFHATRGS, HaR, THREEST EOF.

Bk, B RAERRNTR. —HITRR, LRARNRATRER “B
Wi JE A o EVE S EOF AR; 53— M AER, o B4R TTBERE] EOF XA,
TR R, BRI MR L, XTI —FE S, A
N

S b, EH RSN ERE LUTRSER T, Bxd
R HTIA B EH getchar MBS R char KRR o HARE “R
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Wi” #fE, R while {55 BB E KBRIEROR 2 B3 getchar (IR [EHE, Tig
¥ BWT” B o RIS ARIPBR T B 5IZ8N LRRARNEHHRER.
X451 SR A ST BR B getchar IREHEME T “BNT” ALZE, FEAPIRSF 4R
BTHRc. HE, SNERERERTHFRELE ¢ 5 EOF, & getchar
RYMIRFEE S EOF! GidsmBE KRB MR xMis:, FENGITESES LER
el “EH” BITT.

52 EHMWUFCH

FZRA T RIS L ER A FEF T —AN X, RN #TSANE
H R A -

FILE *fp;
fp = fopen(file, "r+");

iﬁm%?ﬁﬂﬂﬁTiﬁﬁmﬁﬁﬁkF%mi#,ﬁ?ﬁmﬂm%&%
R A BN XA A RAIT ARSI B 1E.

MEE BTN, BF— BT LRRETE, BTLLE AT iR
MEANR#RME. BBHE, FLEEZAFE, ATRESTEAERANBTIE
BHRENEFNETREE, —MAARETREEERER— M IHEE K
ZIMR . MRZRNFATRMANB BRI, BHEH PN feck REMIFHA.

THEEREF A BT EH T — AR SO g E g R

FILE *fp;

struct record rec;

while (fread( (char *)s&rec, sizeof(rec), 1, fp) == 1) {
/* 3t rec JATEL®AE +/
if (/* rec RABEHFBN */) (
fseek (fp, -(long)sizeof(rec), 1);

fwrite( (char *)&rec, sizeof(rec), 1, fp):
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XBAEEE LEBLRE: &rec ZE1EA fread Fl fwrite R/ PNLRE
BN FRIEE KRB, sizeofirec) BB A KBR! (fseeck BPERE -AN2H
7 long K&, B4 int REIKBETRELIER T — A XHHIK/D; sizeof RE—A
unsigned {H, FEILEH LV HEEHRAFTHSRUAETRERLRS). HEXR
AREBARTT BeIBAT R, T BB I AR5 T 825t

FEHAE: MR- MERXRTEREFBALM, BRER, fwrite RHEZ
AT, MRXAZTHPATH T —MRAER RIEIFTTIRN fread B¥L. BT fwrite
REFA S fread RPCAMZ AHRD T —A fseek MBUAM, FTLAEEHAT Lik#R
fE. BRPDERBXBARBHEN:

while (fread( (char *)&rec, sizeof(rec), 1, fp) == 1) {

/* 3 rec AT R LRE */
if (/* rec RFBMEHFHIBN */) |
fseek (fp, -(long)sizeof(rec), 1);

fwrite( (char *)&rec, sizeof(rec), 1, £fp);

fseek (fp, OL, 1);

}

B fseek MPARE LR AHERM, EEBET MRS, FH
FrIRAE AT UIE % Mgt AT IR T .

53 Sk SRR

HEFERRHRN, BEELERMEREREREM? RIS
RREARFBIFEFTE .

Bin, EE— AR R A, RSN AEFRE, ERAPEE, B
AR T LR P AERN AT ANE, BN SR A . B—F
HOLR, BE—MEFELE -, RERHBE—MTRITEH, BARE
BFGREBEEHSMHHLB T BHF CUESITERD RATLT.
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BRMuAEmHTR: —MENNLESR, H—MELEHFER REH
KREARGR, WEEEERBRROARAENE. Fit, CESTLREFHAH
FEFP AT SRR B BRIE Z AT R A K R R .

XFhEEHRE S — AR B PR R setbuf SEBRI. B buf B— N RPMEZH
FRYA, A

setbuf (stdout, buf);

EARABN R E, B S A3 stdout HI% H EBMZAEF buf fE4%H
SR, HEF buf BrXIEHREEREF R EZAA fllush GRE: N THERE
TIPSO, AR filush S B HE M R A BHSERHE N ZOCH), buf &
WA HRREALEEEAZR stdout . S X IR /DR G K30 <stdio.h>H
BUFSIZ & X.

T R A AR P RAEARER A I N B E B BRI R, SR T setbuf FE
BB B T 57 W R

#include <stdio.h>

main ()
{

int c;

char buf[BUFSIZ];
setbuf (stdout, buf);

while ((c = getchar()) != EOF)
putchar(c);

}

BBERE, XAEFRHEREN, RN MK EE. BF R
¥ setbuf (KA, BN T N/ B PR TR 745 BOPRAER HH N2 SRR ATAE buf .
ERBEB I AL, RIAGRBE—T buf EHREBE—REBEEREN AR
1%? BRELAE main RPLRZE, FAERFLEEZRISRERAZAN C BITH
FERT L AUEAT KB TAEM— 84, (B2, FEBLZ BT buf FRABA ELHRK!
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Ll S X R B R P B — RIS B AL S B RO B S S,
BT DU E B A 58 buf A#S:

static char buf[BUFSIZ];

AT LAE buf 7B 52 2B 2 main RPZ S BoRHIMNERHBZHRBHX, 7658
FHAAESIRESERMERX (FE: BTFEFREZHENEN, HTLl main
RBLAERNHASBRBOXETX, X C BITHNEETHEETENRASRES
X ERBHELR:

char *malloc();

setbuf (stdout, malloc (BUFSIZ));

WREH RO - BERE PRI, BFSERIXERTIHATERS
malloc B8 ¥ A &8 R T 11 5 malloc & 3038 F R, #43& [Bl— null #84F . setbuf
BRI AN S HEUERT LUA null, SERHRAERH AR B BT, XFERT,
B LReEg TE, RALEBEREBHD.

54 5 errno NN

REERY, FHRMEEREREH XN, SPITRBHSEL LK
% ermo MISNRARR, WMEFFZREAA KRB T RARBA X R tET
CHERAHE, CIPEERHATE, ATHRERN:
/* ARAEEK */
if (errno)

/* REER +/

HERRET, EEREAARERBNBERT, HEERMERERK—
EEBE ermo 2 0, X4F ermo HIERE AT BE R BT — MRAT R R R BOR B 1A .
THAABETEE, COPRSIE RAECEHiRN.

errno = 0;

/* HREERK +/

if (errno)
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/* REHER x/

PR B e AL TR, BESEH SRBIE SR ermo EE, (HFEIN bl H L&
B ermo. BERERBOLAMRI, A 2B R E ermo 18?7 EFEMIX—
R BAIAGHRAB— T ERH fopen FERANTIREEREMH 2GR . 24 fopen B
BRCERBFE AU UREFF R, WRELHFE—AFLIMH:, fopen BF
oMy, REFE X, X#¥, fopen REAAETERAHLMMER
¥, URRFZXERE CEFE. GBRE: BORA TR0 SO P o $E R
FER, 2WE ermo. H4, fopen REMIRFTE —NHEFREERSER,
BB R4 R R A, ermo HNRTTREMILE )

Bk, ZERAERE, BAINZESRUERNERERERE, BER
FPATELRM. KRG, FRE ermo, RFMEZEDBEFRR:

/* HAERK/
if (EEHGERE)
#F errno

55 PEeR¥Y signal

L LA CEE ZPHAHES signal FRL EARRRSE4H—
MA R EREERY, FEAFEHPNL

#include <signal.h>
AGIAMRI B . BEALEE —ANRE 2 I signal (55), W LLXHEAA signal B3

signal (signal type, handler function):;
BCELHY signal type ARFRYEK M signalh o2 SLHIFCLL 3 B, Bk 3 R HOhR R
signal BRECH ERMIRAE S8, X B handler function & 2438 5 I FH 4 R E R,
REMAA NI AL E R .

AXE C BFEUF, FIREEREX LW “B57. NBEIR L, —MF
SHHETE C B PITHIRRMEM N Z] ERAE . FERIEANE, FSEETh
HIMAER LS R E (W malloe) MIPATEREF. Hit, NLERAELE,
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1575 B AL T R BN R L _E R KR B B R L

Bitn, ¥ malloc REKIPAT LR —MESPHT. I, malloc REUHR
BT AANFRBESRMRTRREMOBEES. WA signal LEREFHH
malloc ¥, £5H AR malloc B FITIMBIBAEMTLMB, BFRAM B!

HTFEHREE, M signal AR EFEA longimp BH, BHEBEHRTHE
Az4t: BX1E ST EE R AL malloc BRE HALE R BT IR EF A BEEEH,
HNBERERRAERESD. Fit, signal AERBEEBMKZLENTE, LF
RAARE—AEREEE, PHFUEERFREBRAEIXMIE, RA—
HECERE.

WM, MEXHEBEHABEZEN. Y~ NMEREEER (P
FEREO SIR— MG, FLEHLBAE signal KF R EOR P58 EFHPAT K
WA . TILRXNEAREHEEFPATH, BIVFEFE A TBERINEREZE
BAEH. XMBRT, BUTRNEGRRED EXGIR—AFRFENES. Bk, X
FHABHER, signal MERBHE—2E. THENRAERET I —&HE
HER, R5MEH longjmp B exit BB HFEF .

Bk, RABINGRE: FSERERRT, MARAF EAEREME
AR . RO B BRITREF R “FH”, ik signal A3 R HUR AT B8
R, FHENALRE—R. X, SATEEN -MFIREN, RITTLUIRE
ST

%3 51. H—MEFRELLN, EFRUNREIUTERSZER, RE
RArA? BATRER REUEFF G HERAR SRIXA F 2
%352 THEFMEARRERNRAZ 2L

#include <stdio.h>
main ()
{

register int c;

while ((c = getchar()) != EOF)
putchar(c) ;
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MR ftinclude E6), K SBEFARETHEFE, EHAXE EOF
BREXH. HERMNFILEXT EOF (48R, XE—FAREFRHE):

#define EOQOF -1

main ()

{

register int c;
while ((c = getchar()) != EOF)

putchar{c);
}

AP S RET IR EBET, BRAEREREBITRRINMEEE.
XRATA?
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#
__-étA

B ISR

B X ERRELEFHZ T, CIiESTAEE N ENEFAREET O
BRFERAE. FAl, RIETHEFLF EFRRBIIVTENES. TtmEs
ERREE T U ETE, EMEEETUEFEN EENEE A CYRE
HERERRK, HAeRAFRT).

FANREE, BROMBFLSAIIXENEL BEEEMIEHE Wi,
EAFRRKAND) ERFHHIKFE LOEE N UGS, RONFELESET
ERFPREE—AHE, REEFRFRTULH. FEBRERIEIX— &
DRRET 5%, BEXMEERF RSB MR RIRFERXM
EEXA—ANEBAER (manifest constant), R/GHEREF T EERH T HHXA
R, WH, PLEBTRERASMICHTE R EE XHERE -, XK
BRIXEHBHWIFEEES.

BIANRER, REH CIETTNAERSAANELTRERNRLEITL.
B, BOBMTFHFERFXHE—METFR, SELEZB AR, BHRE R
8. 2Bk, getchar A putchar 2% LN E, LUBRESKBITH
ABE R — AN FROX AR R AR, TR AN I BT R R R 1Y
TR

BREFHEEM, AmREFREANRBZARMNEFHXARER, B
LAMVRE X ERE R BERR. BRRAN, RRET —FXER C BFERFE
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PHATEBIOTR, TR TR TR, W0, ZETOE—BE L%
AT AEERRIERN — A E RN C BT, tiieli—BE EERRMEIER Y
— AT,

6.1 AREBMEE PRI

—ARPIRANESE, ERAN RFEREAL S N E—XH 35S B
AT i—NEMRAHSH, WAREERELN, HSEXEE. REE
CEEXET, MASHR AR TR M E e b sk w7 BAsniE 2 7 A it
REEFESH.

5ZRAML, ZEXERELE “BEyX”. i, TEHEEXS (RS
WT— A 2H0R?

tdefine £ (x) ((x)-1)
BERATRANM: flx) RENREK
((x)-1)
HENK
(x) ((x)-1)

FELREENF, BOABEREEHN, BAECHEERN O ZHET—
AR BT, WMRFBEE X fx) A (x)-1), BB TEHEES:

$define f(x) ((x)-1)

X—MUAEHTERA, mMRAXNEESGER. Fit, £LrERREENE,
f3)5f Q)KkEEHET 2.

6.2 FHARK

BohZMRE EFE AT A SRR, BFREN SR EIERERY
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TEFR. Bk, BRITEETUEIRUTEHKEE:
#define abs(x) (((x)>=0)2(x):-(x))

B,
#define max(a,b) ((a)>(b)2(a): (b))

WERZE(HHIAKAERERES, ENMERER IR 5AEA xR
M. B, fRIRE abs XK T XAMHF:

#define abs(x) x>02x:-x

EBAIKE abs(a-b)KMEFLBEEFILER. KEKX
abs (a-b)

LRIt H
a-b>0%a-b:-a-b

KB FREX-a-b Y T(-a)-b, MARBIVHLEN-(a-b), B EXTLE=
BRI —AMERNGR. Bk, BRIBFERE P EENSHRABSHEER.
R, BANERJEXBNZABSHERER, UPEREAT I ER-ERR
BRI REIA RS, WRARZXHE,

abs(a)+1
RIFERGERA:

a>0?a:-a+1

RAREIMBRRE RN, RIVEBBNR-a, TWARE-a+1! abs BIIERE X
IO % R XA

#define abs(x) (((x)>=0)2(x):~(x))
X,
abs (a-b)

F B IEHHETT A

((a-b)>07?(a-b) :- (a-b))

[i]

abs(a)+1
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BB IEHRMBEIT A
((a)y>02(a):-(a))+1

EMERE X FHREN SRS ERELXMBEFESTFER, BIHRTTHE
HHACRERFE, s, —MRESIMRERLEAE, RSBPREHK. #
m, EREX max(a,b)F, WHR a KF b, M4 a BYPREFIK: F—KERE a
5 b LLEE, B RRETH max NiZARNSREN.

XAMBUEAMERERET, THTRRERN:

biggest = xIO];

i=1;

while (i < n)

biggest = max (biggest, x[i++]);

IR max B —EIERRY, EEKARSEUE® TE; TR max £2—4
%> MARARIEF T, BEBFREX— K, RAITEEVHLEA x di—%5T
=,

x[0] = 2;

x[1] = 3;

x[2] = 1;

REBRARANS —RERN SR EM 4. EEAR S WBEE D
A

biggest = ((biggest)>(x[i++])? (biggest): (x[i++]));

BH5E, TR biggest 5 x[i++]HE. FEX i NKER 1, x[1FER3, T
2B biggest BT HER x[0]81 2, FTULRREHML RN false (). XE,
A iHIBIER, EHESE @k 2.

BARBREBHKNERA false (R, FrL x[i+-1EKHIRA TR biggest.
Wi, & i+RENMEREE, | RRRER 2. T, B ERATE biggest
RER x[2], BN 1. 3B, X i—-RBER, i MERY 3.

PRRIXK B — N INER, BRE max PRISHRFEIEA:

biggest = x[0];

for (1 = 1; i < n; i++4)

biggest = max (biggest, x[il):
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H—A IR max EARBMARE, HEHERS LBRRBEBERE K
BHEAME:
biggest = x{0];
for (i = 1; i < n; i++)
if (x[i] > biggest)
biggest = x[i];

THERABSI—FF, HPENEES T RZMBRMZEBER, FREER
BEAfE. XAETRE putc H—ANHEE X:
#define putc(x,p) \
(== (p) —>_cnt>=0? (* (p) =>_ptr++=(x)):_flsbuf (x,p))

% putc FIE—NSHRBEBSAXMNFR, FASHE MBS, HR
—AMATHRFNNEEESER. FERXENSE 128 x, ERETER
FKAT*2-+ X P RIE R RE x FEE pute B8 CHBAA R R#T B TR,
HRE X PRI T REBEA MM, U x REBRE—K.

BoASH p MRHRHR, ERARBESATRRMS, BRSPRERRK.
Bh XS5 p —BAREAFRBRL RARIERAKZRME, JTELXRADTIRAR
. Aid, ANSIC FrHEHERIZH TE S : putc B N SETRSBKRER K.
R C BT LIXE pute KB XBHFA SR EE R E RPN LRE, pute KI5
—ASHURT B L —RRE, SRLIETHREN . WEEES putc —TTHE
HRVEAKSH, NZEE—TEAGHN CESXURTEYHE.

BE-—ABIT, BRAS C FEXHFTEHN toupper BB, ZRBHMERMR
BERDEFRESOVHNKRE TR, HAKZFURREER. WREAN]
BB KNS FRNFE RS FRENSFIARTMEESEHIN (EXAD
EFRZ A EeHE — B fIER), FaRATAT LUXHESEIR toupper BREL:

toupper (int c¢)

{

if (c >= 'a' && ¢ <= 'z2")
c += 'A' ?'a';

return c;

97



C Wbt & 6k

}

FERLZH CESEHF, toupper REFERAMNERMRAFTHERNKRE T &
BN RISERR TS BRAE . Bk, SCELER T AE3E A 248 toupper SEBH -
#define toupper(c)\
((c)>='a' && (c)<='z'? (c)+('A'?a'): (c))
EFEHNT, XHEEFSEE toupper SEBL AR ERB L. A, R
iR AR A

toupper (*p++)

W 8 J5 M5 R &P ABRRIZ — 1!

FRENR-ANMERE, ERIFRMEEFERNFREN, SHRNZRZ
TN T RmEE FUHENZ . Fla, iERIIEEE max KE X:

$define max(a,b) ((a)>(b)?(a): (b))

BERMNFEMAH LEE XHZE max, KiKkEla. by c. d UMBRBRKE,
BB 5 REERE:

max (a,max (b, max(c,d)))

ERRXTRITERE:

((@)>(((b)>(((c)>(d)2(c): (d)))2(b): (((c)>(d})?(c):(d))}})?
(a): (((B)>(((c)>(d)2(c): (A} } ) 2(b) : (((c)>(d) 2(c):(d})))}))
Bk, IPMRTARKT ! mRBATEE T, FERAPRIERELPE:
max (max(a,b) ,max(c,d))
RAEZAN K TFRITEEREK:
((({a)>md)2(a): (b)) >(((e)>(d)2(c): (d)))?

(((@)>()2(a): (b)) : (((c)>(d)2(c) : (d))))
&, HRUTRBLPERS —&:

biggest = a;

if (biggest < b) biggest = b;
if (biggest < c¢) biggest = c;
if (biggest < d) biggest = d;
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63 ZHARIAH

mi2E A SR E E SCEAT A 5EAIREL, (EXFEMA SERr R EEE S A
MRl BBIRB, HE—T assert &, BHRSHE—NEZXNX, WRERELA
0, BMAEBRFPLILHAT, HFAEH-FELHHEHE. T assert fEAERLAHE, K
PR B RAIT LIZE 4515 B BFEH XA B ET S KMLEHTS. BRER,

assert (x>y);

£ x KTy Bt a A i, HAtEo FUS®IEEF.
THERERANE X assert EHIHE—RER:
#define assert(e) if (!e) assert error(_ FILE_ ,_ LINE_ )
EXERBEE assert KFEABRM L4925, FUEEEPHEFEE

4%, FILE_Ff_LINE_RHNET C ESHAEBRTHE, EMNSBTRA
BOTE ST B SO 28 R A R AT AT 5

# assert FIIXANEN, EMERAZE-IMHEUAERALINERY, hafm &
AT RIEHIFHEIR:
if (x > 0 && y > 0)
assert(x > y);
else

assert(y > x);

FEMBRUTREAE, HEERIFZERERXMET:

if (x > 0 && y > 0)
if(!(x > y)) assert_error("foo.c", 37);

else

if(!(y > x)) assert_error("foo.c", 39);

£ EEMARBEE SN E, RITREBEHCEHORESHERN
HE LA BRERX A

if (x> 0 && y > 0)
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if(l(x > y))
assert_error("foo.c", 37);
else
if(H{y > x))

assert_error("foo.c", 39):

EHEBFREE, EE assert KIENTFHARBESHLEEEANS & &XK,
BRBRIEE XA I R R A

$define assert(e)\

{ if (l!e) assert_error(_ FILE ,_ LINE_ ); }

R, XHMOHERT —AFHEE. RAEERIINGFRIFERRT

if (x > 0 && y > 0)
{ if(!(x > y)) assert_error("foo.c", 37);};
else

{ if(!(y > x)) assert_error("foo.c", 39);};

7E else ZAIHIT S B—MEEHR. BREREANFEE, —MIMERXT assert I
REEHABR—A75, BIRENAEEREE “BR"

y = distance(p, q):
assert(y > 0)

X = sqrt(y);

# assert FIEME RAEM, MEZREBIZXAEXFARELT —ME
A, TIRRP—DREX

#define assert(e) \

((void) ((e) | |_assert_error( FILE , LINE_ )))

XA bR LR T (RS AR 0 B B A R IRF SRR IR e
K true (F), RER:

(void) ((e) | | _assert_error(_ FILE_ , LINE_ ))
HEER R R A MRER
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Folk FAER

_assert_error(_ FILE__, LINE_))
RIERH S TR LU E AL RN E . MR e A false (), AMRER
_assert_error(_ FILE_ , LINE_))

RMELBR Y, BRI _assert_error ¥4I, FHFITERH — &G 5K “WiE KK
HEER .

6.4 %#%%%MSL

FH— T HRRRRE, BENARZRMFEAE DT 5N

#define FOOTYPE struct foo
FOOTYPE a;
FOOTYPE b, c;

X, HEERFEERPEE—TRE, BIMEE a. b, c KA, W5
a. b. c TERFPRT MG ERILR.

EEXRKEXMAZEE MR
BR, BIREFERMFRHERE .

BN, BETHE C mERNR.

typedef struct foo FOOTYPE;

XAMERIE X T FOOTYPE A— A H KA, 5 struct foo 5E2%HMN .

P ar A RB AT U ERE , ERMER typedef TN EEEH—
&, B, %ETmMRes.

#define Tl struct foo *

typedef struct foo *T2;

M EERAERE, T1 M T2 MRS EEEFR, HEKRLSH foo KE
o HE, SBRMNABACTIRERSAZEN, HERET

Tl a, b;

T2 a, b;

BN EREY A

struct foo * a, b;
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BAMERT a BUE X I —MERSG IR, T b Age Xoh—NEH (i
ARIRED . B-AFHMAR, EEXT a M b HEIRELHIIIRE, BOXE
T2 KT AR EE M EERREMERA.

%3] 6-1. EMEAEREH max K—MRAE, HF max HESHMELE, E
REEE max KIE X PR BB SHAPKE K.

%3] 6-2. AFER 1 HHRENM “RiXX”

(x) ((x)-1)
REE B — & C RiEX?
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#
=

o] FHAE 1 BRBE

CEFHEWZARMALTE EHELI. WK, EH CESREEFN—
MEHEERE, CREFES T EMENRKREREHBHE.

R, BT CEFTEHRRMEZ E, BANLHZRHEHHS RO KARER,
UETRABALRLTEMAFN . ELERKENM CBEFHESR, B
ZEBEERKER. b, FRNRAFEARNTR, HLBRIINZESH ),
PLEARNIE LR CEFERBEAMEN. ANSI CHRHERRMEHE—ER
BE LR, EHARTRRE,

BHIE CEESEMEME D — MR “H%E” KRR, HEXLscilf
W% C FEREE BXAIER “85%7 K. EAMITFHEEARKRIERSE L
SEIRC, AR EE C BB BT 75 X B SIRE - oF B 8 B P R AR 7
_Aﬁlo

AR BRI TH, B A& EREE 0 AT REANR
H CEFEM LT, REERENHEFILFREREREML. 4K, —4C
B RMRASEHOENERES M REXR SRS THE, MRLeRERTS
XA AHIZER o

Hig, ABEER—MRHETEHEIFEFREZHEE. AXNEEEE PR
EF, B RXKBE T ABLAHKTERE . Mark Horton 7EALIKIZEVE How to Write Portable
Software in C (Prentice-Hall) FHMMITIE T XN FM. AEEWTRHRREDH
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JABRERRHRRE ERBEESHELL, TAREREENREL.

71 R CiESRESE

EXAEBHEXABHR, ANSI ZRESXRTERIN C EFIRMER TIEHE
ERAET . IMVEEETHEHESHS, XEMSERIH C RIFHTIH
AR BB T . WH, BERNTUSERRE C RERHERLZY
] ANSI C #r#ifEde, RERFER CEFHFHAELD LA RMBIIKHRES.
BIGIERFTAAE, MALROANTE ), ARGRHERTIE, MMT2AER
BREWR?

BMESRENEREER CEFNRSEE R RS BFFRTN
ZABIFRAERENE ? MR EA], BFEEREMAZ®E, THEAKE S HHE,
HEBEBEERY, BREXEERFERENSFR LBLETE.

AHH 44 FTIFTRT —PXEATF: RBEEHOES. EROEE—T 44
Fi 3R B square BEL:

double
square (double Xx)
{
return x*x;

}

WREHE, XA RKERLMER LHAIRELHFE. MRBITERRIER
BRETXARE, B ANSIARHER TAREFEF URTI R R A B R X e,
XER T BRI AT B R

double

square (x)

double x;

return x*x;
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IMATBEENRA SR EAHTRN. AT EHREERF K, RIOLH
AT square REKFEFHIEM T EHA:

double square();

R PR S BAR AU, XTE ANSI C irdER B AEK . B
PERIFE 1 BE X SRR 3, MR E N RAERBARAEAN T
WRAMMBE, BEORFB S0 5N

double square();

main ()
{

printf ("%g\n", square(3)):
}

B % square FIFS B R IFRA TSR B, FILESRF main R,
iR BTV 8 B square (B KRN ZR double, TIARR into 3XA%, FEFHT
B R R — I “HuIRAE R BERMXAKRE, F—HEREEAES 40
sRIRE lint FEFF, BUIRRGEEN CIES LIRME TR —TA.

R LT AR R T AR T K

double square (double);

main ()
{

printf ("%$g\n", square(3)):;

XH, 34¥ 83BN double KE!, H—MUBHHFRE, EXIMEFPER
25 B8 L square 48 A —> double KEIF) 4.

double square();

main ()

{
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printf ("%$g\n", square(3.0)):;
}

R MR RERIERNSG R, NERNTRERAFERESHaESH
RAUMIAGERS, B M EERTR A H2 7 RE T,

UEHXATB AN RERERCNER . —NMEFRETNREHEANT
R E RS ? RS I A R RE RN, BRMHRERE
RET —WABEM

EA MBS TES. BT EGIAREE THEE BT, B
BRAEFREGEEHTEANBENTRER. Fit, ROFEREILHINE
B, MBYRKRTRNTE. RN, RN ELARFFHELERT: ATRE
WINEFRATBEY, b RN T REBAETE, WEGFRETRHMKS, X
MM R BT T 85, BERRIXEERRERRE, BIFOBEarmERi
BIMNBEET R ROAREMIIERE, RHATUIRENL, FRERUZ.

72 R ARG

F& CETERE MR UM FTE 2 FEEN TR FRALE, T 5
—& C LP A< BEHEBN — M KR IRF LR ER. EERthasteilgssa
B AFRMRE, SlnstHaiRt AAREHAREFRE. C SREERTXE
RIBR BN, — N EEMERERRRBTE RSB EHRLIMEKRT, L L, ANSI
CHRHERBRIENRE, CERLAMEBEXHHET 6 MARHARKIMNBLIRKR. T
B, ITEXPHEAR P KREFREHMNKNG FH.

BGXAN R, b TRIERBFFI T, BRI A SR E
HER. WHH, BANREBIES AN print_fields 5 print float, X4
HRBMAES; [FHE, FH State 5 STATE iXFEHI 6y & 7 R A&,

THXMIFEOHFLEIEAZR, HEBUTERL:

char *

Malloc (unsigned n)
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char *p, *malloc(unsigned);
p = malloc(n);
if (p == NULL)
panic ("out of memory"™);
return p;

}

LHERSFREPERT — MRS N FFRER MR BN R R, H
RE MR, ERFFNI%A A malloc BESEAFRMMIT, B Malloc
. R malloc RECAA KM, W panic BRECK A, panil ML ILERF,
FITENH— &I AU HEEE . Xf, ZPAEFRALESRAN malloc & Erf
HEHITHRE.

R, B FTURXNMREREFFERAXMINBEHRARPER CES
S, KAREBHKHBRRE? I, BE malloc 5 Malloc 3285 HRERIH.
Wt R Ui, FEEKE malloc ¥4 L H) Malloc BREFRE#. 27 Malloc R+
A P J2E B6 3K malloc B, SR B A A2 Malloc BEE 5 | 48R, RE iR 3 Malloc
HEEX A K/NEH CIES LI LIRS IER T/E, AERXMEIL TERIE:
TR AE S — Uk L A 72 Xt Malloc BR 35K R K 5 1 — R BB IRREA, T
XEGE R XAFEE —MREI R, BEFIRKERRKER!

73 BERYKD

CEFSHIFELERMET 3 MARKERESL: short B, int B long &, C
BEEFREFIT AR REPEEHE. CEF e XX &FA RSB A
ST —EHE

1.3 FRR BB K RIEBEN. RN, short B AMNNEEE
BEME Y int RIBECAYN, int BUBECARHNERE E RSB long HEHEM. X T
—AMFEN C B LIKB, HARBELRFHR 3 MARKENESY, HTRA
£ril short BUEEE K F int RUBEH, 1M int BVEEHKT long BIHEHL.
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2. =AM EIE Gint KR BREBAXURHEFEA T,
3. FRKEBBEFR R RE .

RARRZEHBOFHRER 8, A EHBHIFRHKER 9 L. AT,
BEBKRBLH) C BFLRFRARHKERE 16 £, gl BEEmHEZR
KIS KPR,

ANSI FRHEE K long BUBEBK K 2 /DN I%AR 32 A7, T short AUFT int BIEEH
KBRS RBZR 16 6. B KEBHLRHFRKER 8 47, MIXLHLBT = B
FHERBEAKER 16 A0F1 32 7, FIHTH RHIK C 4GSt ARRR B iX iR
HlE&AF :

XEMHELEREAABXE? REEN— R, REEXHHRIIAMEIEE
MEEATRKREE. FIREXKERT, BATATLLE short ZUA int RI¥EH (%
¥R R 16 £, long BUKEHR 32 47, HEIERXEKEMENRRIER. B
PR AR~ int BEBECRRR M EERBHRPREZAR TR B
WR-AREFEFRTRET AREROBIE, SGzmne?

B NEH—ARE, IBHEERFNINERESHZZEN long &, HE
XAESL T RAVE X —A “Hri” RETGEETE A
typedef long tenmil;

mH, BFRATUARNTHREREARALRER, BANEREATR
BATATERNREE X, FrAEXETRIRR BB AERIT .

74 FHRENSBEGER IR SN

BAK B BT EHUER SR 8 L7, BRIBAZHIAN C miF BB FRFLHR
A8 RIEEH. R, IR K AR H0 1R R A 0 7 SUORMREX LS 8 A %ifE .

AAEERMNTEEL N PRAER SN DBERBEE, XMREARBE
XK. MAHMBRLT, SRBECENN: ZROMEERER “EFH". &
RARIEREH char KAV int KRR, FEMUHIESE: N FRAEAERFSHE
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FIE THMEGRE

ENZEMFSHLHE? MBRRW—MHER, MIFHRERH char REEY R int
RAE, PRI ERAFSA, WWREE—FEL HESHATESROML
FLHRIETE 0 BT,

WR—ANFHOERME |, REFEBXFHAEERSE, ERENS
Bg? o FAEM A RELEZFHOERFARYE, ERERNEREEEE.
BREE I 8 AL FRFHEEEE R M-128 3 127, TEM 0 F 255. TX— &,
X RGLREMBEF BT A REERREH R TR

WMRREEFE—NBREMLE | HFFHBERARLIEERA, TRUKEXA
FRHER AT S FER (unsigned char). XHE, TIERMAA%wIFR, EEZER
HEHBENE R TR ROMIETN 0 I, MEFHA—RVWEZHER,
MATER LG 28 LR REA R RS ML, £ —BRFS EXSENTRH
S,

5 AR —NE R RIANRR: R c B—NFREE, ] (unsigned) ¢
BRAUBIE c FMHERFTEHR. SRERMEK, BHAERFH c BFRAERS
HER, oM EEBEERCh int BB, TMENTRAREERENSR.

IE# R 5 =R 48 5 H)(unsigned char) ¢, B3 —™ unsigned char 8% (4] 2 5F
EEBRALT S BN EREAEYN int B, MEERITEE.

75 BALSRA

i B AL BT IR B 22 B 0 IR YA )RR 3 R K

1. EMABAR, THIMEH 0ER, TRAMFTIANBAHEFR?

2. BRIV E (VBALSRAFMAED AFMBERERTA?

F-NHERESRREE, AERNDESRAN CIETLIAR. MAHE
LIRS BRI SH A HFIALRBE 0 31T WRBEBMRNREARFSH,
M4 CHEF LW LU 0 1T A M IAL, T LR S A MBI A EFE L.
AR WRRTE M A B AL 2 RIAL, B4 7T LUK R R B A BN TR S KR,
M2 HEM LB RE N 0.
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FEoARENERFAFBRER: MRPBAONRKER o 6L, B2V
HHBAKFRETF 0, =MD TF n. Bk, TATEBEIFERKEBMETRERANT
HEPRFTERSB . S ABEFXARGE? FHREMET XA RE&4,
BB AEBERE G ERBLIABAEE.

BB, B4 int BIRER 32 47, n B4 int BIEH, T2 n<<3l
1 n<<0 XFEE R AR, T n<<32 M n<<-1 THFRIEEH.

EEERNEL, U C EMBRHSUERBZHNMT, ARHTEENRAL
BAIEEBHAER TR 2 HERE. BEHZX— A, ERNFBECD>1, X
ANRESR—BRATTREN 0, HE(-1)2 EXEH C LH ERKMELREEL 0. X
C BREFUREEERABBOEE, BTRSBEFEITEEAAMRE. 2546
H, MRCHTERERPH low+high HIEH, A

mid = (low + high) >> 1;
5FR

mid = (low + high) / 2;

A%, W HWEFRNPITERBERRB S

null $84FHRIEHAEFAINE. Eik, BRIERATRMAERLEEE, HTFHAM
R4 B B0 null Fe4HER R IR . B, R p 3 q B4 null $85H, B4
stremp(p, q)FMELRR J& K & XK.

FERXMIER FTRESBIM2AERE? FRNFESELARNGR. R C
EE LI NFEALE 0 SR T BEAFR RS, R L TR R R
T— null #54t, KLBILIEHAT . HAh— 2 CiBE LI RFAE 0 LA,
AAFEE. EXMELT, —4 null BEHUPFRERHEEN /&, BHARE
EARTR—# “HRfERY. BF & CIETEANAFAE 0 BEAFE i
WE. FEXMEI EE TANEFNRERER T —A null 1851, MRATEEE &
THERGERIBONE, ERAREIAE!
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F1E UBHMERE

FEREBLR, XIFE—ATBEEEE. AN CEFEP, R null #4HH
BRMEREX M. RU, SHRMNBEFEUTRERDS CETERL “LIP” res
T, RAEHZEFEBI S 608 LETRA S 25 HHBK.

EREHXRABOERFERE, EEFBARAATERAFMLE 0 K
PLRs LizfT. THEHRERFEERHEA C BE LA WMFTLEE N7t 0 1.

#include <stdio.h>

main ()

{
char *p;
p = NULL;

printf ("Location 0 contains %d\n", *p);
}

FEZE R REN A7 Hhl 0 FOHLES |, SXAVEBIPRSPITRIB. FEHARPLAE L,
XAMEFR L 10 #HHERITEH A E 0 PEREITRAR.

77 BREESHRER AN RN

BERATIL aBRUL D, B A q REHr -

q=a/ b;
r=a$% b;

XE, AGEE b KT 0.
BAIFHE a. b, q. r ZAIEFEFERXRE?
1. BEER &, BINFE ¢*b+r=—12, BAXREXEBHXR,

2. WRBMBE a MIERS, BINHEZILHE q WS, BRXARHEq
HIZE X

3. 3 b>0 i, BAIABRIE =0 H r<b. B0, WRELBHTHRAERNES]
HWRER AR MEREE.
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K=& REBRITANBEREMRERIETNZREH. RAENE, €
IIASTT BE RIS RRAL

R MABIOBIT: 32, BH L K%K 1 kA, 81 KHEEHT
W (32 MEMRRE DR WREWDE 2 #HK, BENZR-1, BmR
RISk, REGRUTER-1, XHE 3 AMERTLELT . MRRITE S
3AMER, EIAKE |, SR TIRIES | £HFNRR-2, BB 2 SRR
EHEHET .

Bk, C B35S A S IR RN Hr, DIURHE LR=%
BRI MES—%. KSUEFEHESHETHEE 3 £, AN ERRNS
BRBOIE SRR, SR, B 1R 2 TV EINE . AEH C MiBE
7B AR

R, CETHEXRRIET HE 1, LIRS a>=0 H b>0 i, fREr<b|AR
>=0, JEHEAD HRIES TR 2 SREMR 3 thisiek, MRENEBEEL.

C EBHE X BARNBRISERITFENREE, BXSHENE, RERE
HEBHMBEEMA A ZMA4A, XN XGHEBHERPHEEN S LR ERBE
EREHATH. i, BeRINE N o, ERFFRFPHEFLIEMNE
BEHENER, RNALEELIREEEBIAMAFRNOELE h, HE
0<=h<HASHSIZE. XMR D n EXHFESR, BABRMNATERTE —FEF £
5:

h = n % HASHSIZE;

R, R n FWRAMAE, T h WHAERN, BAXFEMES—E
BREENT. A, RAISH h>-HASHSIZE, RLBAIFTLLEXHE:

h = n % HASHSIZE;
if (h < 0)
h += HASHSIZE;

R HIBIER, BRI BN %8 % n BEDY SUXH TR, 3 HFEH
n AT SH
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78 BEHLERY KD

BB CESLUIET T PDP-11 HENL L, BERET —AKK rand HIRH,
ZRBERERESE— (th) BEVLIEMAEES. PDP-11 THENL ERBEKE N
16 2 (BFET S, Eik rand RECEIEEI—AT 0 B 21°-1 22 /]

H7E VAX-11 iHHEHL LI CIEF R, BoviZMpLas L RBIKAEER 32 41,
XK T —ANERFER W E: VAX-11 THEHL L rand &$HE [BHE 16 B R 1%
e 200

2ptH A A BRI 4 BIE VAX-11 $HEHL BT C IS, MM %
HAME. —HAREMMREEETTRSE, MAA1AN rand 56 H0) IR [H4E 76 B Y
ZREZIEE LRA TR IR RSO, EIAA 1R AR rand BREOR [F1—
AT 0 B 2741 RS

B—4 A RTE AT&T, B4R VAX-11 &KL L8 rand B 30K EH{E TG
5 PDP-11 i+ EHL EI—FE, BIAT 0 B 281 2 E@8%, ;4L PDP-11 it
HU L BSREFREBE ARG BEE VAX-11 8L L.

EREERNERE, WRERMPEFFLHE]T rand RE, EBRENRLIR
W EM CESTOEN “BI# 7. ANSIC txEF E X T —/ ¥ ¥ RAND MAX,
EES TSNS XEE, BERYEN C TREFHRERTXMER.

79 FNEH#ER

[ BR % toupper 1 tolower 8 SRENLESEMUIK I 5. CATRBIBTI N .

#define toupper(c) ((c)+'A'-'a')

#define tolower(c) ((c)+'a'-'A")

ML E—NNEFERHERBIN, toupper RHREX NI KEFEE, 1 tolower
FIfERIESF MR . PRI TR € LA FRENMR, IREFFRKX
B 5HNNNEFRZERNEER—NMEE. IMREX ASCH FRHERM
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EBCDIC SRk SRR, TH, Bhixis s LRMHE, Hiktgs
SEREEE A, BB IR A

AT, XEREWEE - MARZL: MBEBAKFEHANEARS, BAEA]
REIMRARTHNBIRER. R TEHARFER, HMEARLE /PR
BEYRERERANETH, ZNMEFRE LEEMARE, EEE EHEET
¥:

int c;

while ((c = getchar()) !'= EOF)
putchar (tolower (c));

BAINZKE XA %t

int c;

while ((c = getchar()) !'= EOF)

putchar (isupper (c)? tolower (c): c);

B, AT&T R4 F R IHITH— MR EAIFRE I A E RS, K% H toupper
A tolower HIFFHATEE ARITREURIESHRSER. HEXBZE, i
RECXLEFEEFWT:

#define toupper(c) ((c) >= 'a' && (c) <= 'z'2 (c) + 'A" - 'a': (c))

#define tolower(c) ((c) >= 'A' && (c) <= "2'2 (c) + 'a' - 'A': (c))
N ERBIX A W RETE B R AR, BUE ¢ BRE 1 3) 3 K. WRBEIX
L toupper(*p+H)IXFERIRIER, WHEMARER. FHit, MEEES toupper
0 tolower HERE, EEJSIH toupper BREE L3 KBURIXHE:

int

toupper (int c)

{

if (c >= 'a' && c <= 'z")
return c + 'A' -'a';

return c;

}
EEHIFM tolower Bt 5HK1.
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F1E THHERRE

RHBEIZERFREEETRRAR T A, AN ESRERXE RN
HGIANT RECARKITE . MRIRBIIEE A AR AT B 3803 05 T 43 5K AR
Hr, Blbf XEFFIATIXEE, AIEHTHRES:

#define _toupper(c) ((c)+'A'-'a')

#define _tolower(c) ((c)+'a'-~'A')

XFE, R RE R T R 507 2 T B ik,

XEER N, BRI K 240 TR A B AR AL SR DA B R A
CHESERE, MMASREXELIARNNERFER. XEWRE, & AT&T WESK
L RATRE R EH toupper 1 tolower B, AL LMEN—ANKNEREERFE
BEASH, BENM—E CETER L, BFAFTRILEET. WRKES
AT REXB IS, BEREGX R RMORIR . '

7.10 HERN, RAREHTE

KEH CESEIMHAMFHZRMYET 3 AWASEEE: malloc, realloc
free. WA malloc(n)¥ iR El—Mfa¢t, 8 —BFFECHIATAEM n DMERFRN
7, mEAWUEHXHRAF. 1 malloc REGRIFIHITREHEASEUIENL free
B, BHTXRAE, XERTUEFFAT . WA realloc RN, FELIE
A —RES BN FH X ST LR XA R R AMERSEEN, SirTLliRE
(FREGEAD) XRAFREHFHRA, XMTRPET RS RBINFRE L.

NEEHHISI . UNIX RESEFME 7 RPHERE realloc MEBIIITH, 5
LE TS AN G

Realloc &4k 3ed484t ptr AT 386 M A3 K VBE D size FF, BE—ANEG
FAEEARAR (TREAAARCEBBHET ) 69484, BALEAFAR KK
# oldsize, #7#) KA newsize, AL 84 H H min(oldsize, newsize),
AR 24 M A3 F min(oldsize, newsize) 3 -4k & M BRI R K.,

o R ptr 4516 49 & — 3k &L — KA A malloc, realloc 3 calloc 4-Be8g A 4, BF
13X 3k | B S, realloc BBAB R T A TAE, B b, TTABILIAT free, malloc
#= realloc #A AR, ZHFIF malloc R334 & KBk R A6,

WM, X—LRATEENFREBRRZ EEH SRR, REN
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HFESB (reallocation) RIEPATEUNHEHE . Bk, HE/FEE 7 IRSEFM
WM RSGT, THMAHERESZER:

free (p):

p = realloc (p, newsize);

HE—ANHIXERFRERN RS T, RIOTTUHTEXNEZOFE “BR” K
Ik, REB—AERPHITETER:

for (p = head; p != NULL; p = p->next)
free ((char *) p);

XE, BATABHELOREA free 25, R p->next BHETLH.

R, EMEIIMERHES, BNFEREN C LRAEXRRNFHERBEE
RBKNENREZ. A, 8 7RSEFHER —REARE: BRI realloc
RS SR BE SR A BT S AL B A DO A B SRR I . A IXANE L, ThRiE
HERZH CEFREERICGERNY, REHEFIRRRAE. JARNB
HEIXFE—ANEER CBEFE— RSN, BRI

7.11 R EERREN —ABHT

URITRERXH AN EE, ZINMEEFEAFERE, RIS,
EkAE® R RENE. THREFERZHENSH: —4 long BEHM—A R EEE
. XBREFRERRIEE HE long BIBHOFHE N 10 #HIRR, FFEX 10 3
HIR S P RS F AT ER A R B AR BTE R A R 4

void

printnum (long n, void (*p) ())

{

if (n < 0) |
(*p) ('=");
}
if (n >= 10)
printnum (n/10, p);
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FT1E HHEERE

(*p) ((int) (n % 10) + '0');

XEEFEREFHAEE. 5%, BIKE 2GR RS Bt
ITENH—MS, REikn &5, Bln. £F, BAMKEn BEKTET 10, W
FUZM, B4 n 1) 10 FEHIRRSBEEEHEANLHEANLLHCEE, REHRATEHEH
printnum BREHTEVH n 1) 10 FEHIRAR PR BUG — AL AN T A BT Ba, Bdll
FTENH n 19 10 BERIRIR PRI BT . AT fi*p AR AL B IEM S HRAY, XH
HERIER n%10 FRAEH S int K5, X 57E ANSI C A LS R AL,
Z T LAT R A 4 R RO T B e K NPT RE SR R B XS — T printnum )
sk, ﬁ%ﬁ#%ﬁﬂﬂ%WC%mh

1£ﬁ%ﬁ1M§ﬁdm@&¥&%ﬁ%ﬁfﬁﬂ%mﬁhiﬁg%iiﬁﬁﬂ

AR R T, AR LA PR AR I 5 THD PR e e 55— o) R 7 i
JPAE n (1) 10 32 7R 1 R AL EC 7 e o 37 T8 i F K 7575« 383 n%10 kA5
BIRMBCAHME, X S BE AR RSN ok BN 1) £/ &R
HIR—E &8 R IR E L b LEE T ENLER 1 7 RFAR Hh He 7 2 4
Fl. BAEER, XFEAH 0 +5 KES 'S KEAR, K. XRoE,
%t ASCIL “FFF4E A EBCDIC “FAF 452 IEMF), R 4F& ANSI ¥ C SEBL 2 IERA ),
(EX LA E A AT RE A4S . ZRE XA R, RPN — sk AR 1
FRR P — NP dE R AR R — N ARF A, Fr RS & )
Hb 5 # AT LU 4% 5 ok . N T F o printnum R EXANRIEX BARE
U NWENE, HURAVEN:

"0123456789" [n % 10]

WA VCATTH AR FUAT I P S, SR T 58— AN nI R R I .
void

printnum (long n, void (*p) ()

{
if (n < 0) {
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(*p) ('-");
n =-n;
}
if (n >= 10)
printnum (n/10, p);
(*p) ("0123456789"[n % 101);
}

HEIAHEE n<0 NEFERAEX. FHPEFELITHH S, REE
n WEN-n. XMREREETERRLER S, FAET 2 AR ENL—& R
RN ABEEEEERT ERMBREER. RERE, SRWR 4 long &
BB Kk RLUAR—MESAL, % long BIH RIS RIR-25 HIRRER R 2%

B IIXA R, B LRk B B — R IR -n R4 —A unsigned
long BT E, REMNEINTERITERE. BE, RITAENKME, BEHXHE
oK 5 |2 Y ! ’

THRMET 1| MABERET 2 MM (1I’s complement and 2’s
complement) IHLE, BB —NEBENASHETUHEASRERH . H—K
FRFUK BT A MBS HERE. Bk, mRBOIGEBRIEAK n HH
AR S A TAT R R X — ) .

Bk AHSEHN -HBRRTTULN 3RS, FHRFTAL (signbit) .
M (value bits) F#hFAr (padding bits) . HFHERBAKRZAME, RAM 4
B UHSAE 1T R REFTAHFRRKMEL TR, 2% one's comlement
#0 two's complement. XML H NG, W

(1) one's complement: =¥ % & &ty T R-2"-1).
(2) two's complement: = 3t#| % T T R-2V).

BATZAR T USRI A FIRE R 7 FOREEIES A 73, RAE n WA TE
TEH—ANMS . BEREX—N, BFETHASZ GRS n I, IFHEHR
FRERZHERE X ABOETH . B2, BRAVLAURUEFTEN S HRBRIER
SRR REHAT — K, BERRIMEREEEFIBATAN B RE,
printnum R HBRE n BB H K, MBRMITEH—MAS . Tikn HIEHRS,
printnum & $ &R K 18 A printneg B8 %0, LA n BIZEXHE FIAH R BN S 5. X H¥, printneg
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BB E T n BN FBERFRI &4
void
printneg (long n, void (*p) ())
{
if (n<=-10)
printneg (n/10, p);
(*p) ("0123456789"[-(n % 10)1):;

void
printnum (long n, void (*p) ())

{

if (n < 0) |
(*p) ('=");
printneg (n, p):;
} else
printneg (-n, p);
}

XHEBEREGATHEEE TR RE, BIYESERFPEA 0/10 F n%10
RAFFR n FIEMEFSRAHTE, BREFEELHERFS. BIZ—TF, &
ERTHERE T YBEREEERN—MRESC AR, ERAT RIS RAK
SHAXK. FHik, X4 YA, n%10 SEEHFTRER—NIES! KA, -(0% 10)
ME— MK, "0123456789"[-(n % 10)| A AR FHHZ +.

BERREAN RS, BRITTUEIERMNMENZERSNREBNKE. €k
BHERZE, BREKEETESENTEEN; WEAE, WESRAERINZE.
printnum FEPATFEHTBH, FEXFNL printneg K%, EHTHRINIAE
Y T printneg B& %L

void

srintneg (long &, Todd. (#p) ()

{
long gy
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int r;

qg=n/ 10;
r=n% 10;
if (r > 0) {
r - =10;
gt++;
}
if (n <= -10)

printneg (q, p);
(*p) ("0123456789"[~x]);
}

FIXE, BEHAFRIN—AOR, ATHETHENE, FEENTHERST!
ROV 2B IS W MR 2 SO B e 2 B DD RANVBT AL IR — iR Eh
BAWBRNTR, RERHE LEREEFRALE, BRSHERENENT
HEKTEBTH ERES. H, RIVEEE RREFRE. Bk, 55
REKA M BEYE, K ERER T RMRE M.

ABHEMEBRORGLBEARS HE. K6 FRHARESEIE L2 RERAR
Y, LR REHRTERBHERDFEZMRIIES, BI{RIED printnum KK
SRR BIN S/ DAEE, EUMREEBIER T/E. EERARLE —Lik
B &, EREAXXMEACBEAHTH T X8

%371 AES 3P, MRAPSHTRKERN 8 AL, HMAHEH
KERATRER 16 ArEk 32 fr. HRRERMTA?

%3 7-2. B atol MYEMR, BE—NMERU null ERKTR S KEE
ABH, BBE—AKK long BUEHE. RiE:

o ERMASERRY, BRAOFHFRERBRRERE—EEN long BIBHIE,
B atol ML B ZMA R TR .

« —HENBATRHREFNESS . MATHRERRE N ERTR

EEH atol R — /NI HERA .
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=
BUSER

FENE 1 FRE 7 E, FI9EEELE CEE BN WMIEEE N ETH
M, EEFRT CEFREMRAREN LR, MEFRA—BEFHARENES 4
A5 RBEIR. RIONERZKCDLLR, REHUFRIBRRR, REAZH
LIS ABEYFROA—FE, BAEERE: “RIVEFA B C B
X R e ?

BIFREENMBERIIME, MEECERN 4. BYNERKIDESHRE
MEFERETAE, HLMERE Bug WRF. ERAXEHERRTE, B
WENBREZHIMEREFTRAERE. 23— MEFANEE. SFERE, #
ZREBITRRBMITERSE. WTUEE, ZHEEINAR—A “JLPRIAE” KR
FFo

RTX— i, BBRFMEEN, EHESEENONZRRE -SRI
YEFM LB K —BE . XEIEI1E#E & David Jacques Way, At 4NN 7 %
BEMEE., &F David B, BREXBRERFWOF:

“BAT R—PAEIRIR;, ATUBHRARERLGERX—5: LT4E4
AERLW, “K, TRERAN....." AEBREEGEFRELLA $45]—
A, WAL ZRLCE HE A EEM, X/ “SF” AL, REZETAL
ARG TRAR GG HERR (HAYFEITXRMELE) , HARCNA LTRSS
4, FHEEBITFmtR,

Efrfet st bomkZ G, TREASE &, KT TRS REMHRE
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HEE: “HRBEMTHAHZ, TRSRFLABAHK.....7

FROFME, RRERKITIFA T 0995, FRAGTRLEETLSENH
I TRENEFT. KB 4R RAVA L& F RS F DIY —AKAEF, Al
ZELTMERTHRA., 22, REABZTRYLENEE, K3 HHRAFL A
P L REEZ ARG — AR, FTA, BARESREM— B AW,
LR F SR &,

BB T IERTR B RTR A RIS R 7, T A S R R R e
EANNRESHE R MR KL, XERLZE, EHXFFRE
BHTREFRITAENIAL T . LR ASHRFiEE RN ZMAAE, X
BIE—NTENEREXRER.

FHEENEEDRFERT, SEFHEGTANERLAER. mEELTH
A ENL: EREEFRCNEZE, EENMENERF RITHRELE K
RERE, ZXER—T, BRE—K, WRELEFUFTUETT, EAFKE.
XA T AEERE B SR

8.1 A

KT UARADREF#ER, N HEE 2l A RN

FERRE CHIE “EFHOFR"7. ARBRKAEGELEMEgE. flu, &
B L1 WHRE 75 HREEASRRYREHTR ARG FRFTF, F—&
MMM ZER, FERAGTREFER:

while (¢ == '"\t' || ¢ ="' " ]| ¢ == '"\n")
c = getc(f);
kb, XAMBIFE C BEPRIEEN. FAREBHEF=HLERL while
TR HANBH AL CREREAR, B BT DUXHEARRE .
while ((c == "\t' || & = (' ' || c = "\a"))

c = getc(f);

1R, XRIEEN:

(c == "\t"' || ¢
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AR BERMCE HA AN . BT AT ZAMEF, ERNEAER
BIH R M4R, HFBJS Rob Pike ARIE T HXK.

MBRITEEEENRR, HIRFEESHIONE, B ERAEERREN
MEEAREOFR. FHit, EEXMEROGTFREET FRY, FRALE
TURSER 'S P EBEH B, J5 K Addison-Wesley HiffA X% HFEMiA A . (B,
BE—AFHEERBXMER,

HHETUMRPAER. AREAENAREFEREENEE, ARER
oA AT REARR AN 51— Fh R B RS, RIS S B JA T AL R KR B R AT e
BT .. XHEEAEYDTRAEEREF NS EFERECRAR, W
8T HARRESF 5 H R 4 IR .

HIRERATE N Z B R R A TR I, RS ET R LMBIES
Wi, —BERREERARBD EHK. Sl FREFREERBEEHNAHS
B RERMAEN. BF5Z, FPREZEIBNEE:

while (c == "\t' || c=="'" "' || ¢ == "'\n")

c = getc(f);
R 51E:
while ('\t' == c || ' " ==c¢c || '"\n' == ¢)
c = getc(f);

XEE, MERFARNNMMELREEF=ERTRESHN= , ®RiEHES
WRBIXAER, Hea i —FRmIFRBHIE R

while ('\t*' =c || " ' ==c || '"\n' == ¢)

c = getc(f);

FRERMRBRESFRER ¢ BRE, ETRIHER.

ZERERNEE. TLEMBREFPIETR, TRMAEFK TR,
X R EERN. BEBMMABRATHERAE N LEY, REEFHS
AT KM, TR N R — B R %% R B -

X RNEER TRFR SR ERERFN, BATTUELHE—HARmA
BREEHZNEY, ARERRRFIRERER. '

ERRHFDR. A3 3.6 WRTMARRRERBEKITE, HRRHE.
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CEFTHHATHIEM 0 Tk, R RMESX— MRS HDEXER
BAN—EB@ETXANHE, LEXETHHERRRBAR2EAET

ERBAERALRY Bug. BF CHETEIZN, MAEAERERONAME
Ao BRIV ZBFRMER CESTRIAMAES, TR SERRE “L/” K
EERE. XA RITEBRTEREEFBED MRS RE RS, T
H “HiB” F%%8% Bug BT REHE B S R KRR,

Blgn, ERR—TAH 3.1 WRTHASHEH TR, FERRE HEMETHN
AE, WREERATE, MAREITE. £#A—MEF, WRELIEH
FER C BT LIRRIEESH TR ER, MAMATRRERER N ELETE,

X ARELLE T AL K5 R K A BB ek B SEE,  BRATTAE 4 B3 It (% B2 TS SR X
REGEMENER. 5K, REF-DEFAEMIEBEES PR,
BETRAEME. B5RIRERBFH A printf FER BN, BRIAREIRK
AFRF BB UXELTNERRE. 48, IMREOTRET 28, AR
Fok C B LAY printf B R BRI B A KR N F AT 8 .

FERHE & 5L Rl s | R RO dh BT SR ORI, XAV BB
NEE, B, EFNEGPIEEERTERTH LRS!

B tEmiE. XMEFA MG FESLANBRAELE ! RECBECEFR
REANREN, 945 -NMRAPAEEENE—HXE:

“RXER TR AR IR R 7
“HTRERIMALR X, YR Z.”

“WMRE X, Y M ZARKAEEZENI, ZEAME? 7
“RATRERE.”

“UE, EIRXFHLFIRER, BFHEMLESLE. RIAREFN
2 E /N Y

EARATKA”
GRERTRL? 7
“XTJ‘O”
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“HWo, MERFERMBRET X, YR Z 94000 LI R B SR EE,
HEAENEG? 7

“RFEET . B A RRMEREANBARE”

“MBAER, RERNBEFERXMHBERL THTA. Ba, REEEFHLA
/Z\u}é? 2

BMEE, BEARTRRKENSERE, FEERERETHRAER. M2
R F N TS S BB MR GO

R C HIF[/EBHIRBF L HNRBEHE R, XURAHE. TR, BHAJL
HHEERER, BEMEX—RREE. REENREOFRLEERE: KBELK,
MMMBET A CIEFRERUTTRILRES MBI LIE. Bk, ¥2 CEFTEAER
BRI, ZIBEMREHERE CESHARRELLSNITE. U ERNE
TRERDBRERRRRE, X, —4> C 5iFa BB A RREF + 1 &
iR, REMNBFTARRTBHENBSMETHRN, FANNEFHRERE
SRR ENL SRR TR M —E.

HANEFER, FERB IR MAA LR TR . 558 T K R

void set(int *p, int n) {
*p = n;

}

EARERGHERIFL? BT R LT RITHBRATREAEE R
R T T A — R XA R A

int a[10];

set(a+5, 37);
RHREEEN, EWRIZHRIAA set B

int af[l0];

set (a+10, 37); »
EEF AR IRERT - ANSI C bt RVFRR TR 215 R M R 858 — M E
Kok, Rt EEEE - MUSBNERGRUGFEET AHBR. C HFRER
FIRBIXAERHR, BAIAER L “HEA 7,

HEFARY, CHIFFERVIEEE NEFHRESTEKN. XN
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Hlhe, THFEEL LWy LEEH T —SXHNmER. BR, £/ CESLH
HWIEMIRBIPTH WREFH IR '

82 EHR

%3 0-1. HREFEEWIZ—MRERME RIALTHRE? MR XK
AT CAE T, RNSERETSEER? A/ ARKHMEFF K Bug, K
HIEBRRIEAA?

BATZ BT LU —Fh = T AN EE S — M5, RPN EEREEERR
B RNEE. mREE—BRE, RREEHRS. RNFEBAEEBE, &l
BRIG R RAER LN, TRARBER.

REFNMECLIE AT A TRAEERRTBRER, AeiEBEX
A —RAER R AR R REASE SR NANER. AT
BARARTIECLILNE . REAE. RO R 8RR E XK X &
AKME—Ho

%3 0-2. BEA 100 ERKKFE, PR ZAMEEE 10 2R, R/RE
BEL /DR

11 MR BRE—-3Er 10 B, ERFNFE 1R FRAE—H. $H36
TR T XA EBE —RE ROEFROHERIKR.

%3] 0-3. ERENERREGRTFARIO6E ECKT? BErESuEsIFE#
EHERE? FEEBEEEHZIH -IELE BRI

BAVRB S MBI DELE—ATREELS, RNRERFRNT ANAESS
Ba—t, SRMTH—REENEE, RPEHAERLTIESY. BRXIIH
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AR, HEF-AIEE, REOTARNRS FEELZORE, RMibek
EZRARBERR . Lhr L, XHEMRERAIINBFER-SRBIMIN, TR
R—EHTT,

AT “RE” HESEETMH “EHHE", EAE “FI9RHM".

%311, FECHEFESAFREER. BE-NUREF, BX: vk
X AFRETRNHESR, CEREXAARFRETRNS ISR, ZEFTRERE
H4wiFE CEHREEHED, BERXMMES TRFHIITIERAAHER.

(oR: ARG SERRNFHAES, ERA A BTAREN—82,
EERDHIKAG S "R THERG—HD )

AT HBRFRET AFRETR, DIKIZNE—A/FSFH, TREX
TRFIRETERNSES, CEPAFRETRNOMIER, EREGEN; HE,
XN THENFE RS ER, ENEREARANEY. A5 FFIATE G
B RRETR, RN E I

/X frxf

TN ARFRETRNK C 4%, TR LANTSFIEERA, #E
THRN—#2: W TARFRETER C %%, FHERABELEEAR
A E . th A A BIAR R W] LR R BR — M — X151 S 5 R KER 4 R A :

J%ghn frn g

MR AVIREERE, LENFSFIIRENT 515 wRRAY, B4
PR T —AF & . Bk, BRAIATUEEER R MNERTHF UL —
55

Pp—

WRAFBREER, FHERENRTH—X51 S5 MERFHR " R
AR, MARERT MG STERIERE R, FIR—BURGRIER.
TATAT AR B b ik T MITE R R

ATALY ARV AL ALY

XHE, WRABREER, LHMAREXMERT": WRARF, Ba
REHT
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EBRAER LT EHRERBHRIXA WM 5, Doug Mcllroy RELT F
HXANE AT R 48 AR

/%)% )0% [xx /1

EAMBEEERNA T HFESERNESTNEG “RBERE” S, nR%miERE L
VFREERE, W LS EEEN.

J* /% /0 %/ % %/ 1

BN RS SHAYR S EFLE, iUl EXXRERE 1. WRAREFRERE
B, RPN/ AR, Hik, BER/EIAFERPRUEERENSY; L
A B B X R AR R

/% [ %/ 0% /%) 1
ERERE 0*1, tERE 0.

%3 1-2. WRAFERER—A C HiFES, RETSATFRETRE? WRRE
AN C GiES ATFRELRE, REABRESHXHHD? FBE - HE
HIE & BB LM BIRR 5 A R [ ?

BB TH N BB — S RIBRA R EXHRARE2 AN E— R
7, ERBZEME—MNERERR, R—U1 OK 7. R, XFBHRAERA:
WMRAERN T ANEFHBR—KIAE, RAEZIEAEBRIARBELEE
BT

HE, CEFEXFAAFHRERRE, HE— I 2ET CESHRENRE
BRAEHMEET . WMH, —AREZFWREKBIHEER, 2 0B30E
FHBEZHRIFER DB LERED. X, SMREFBRNSEH, At RAER
HIERLEAHEL UFERBERA S RNBFZ S, TH, EFHFHCESEIL, %
BHHECRK CESEUE T HsN, XEMEFEEENGEBITRIRK.

B EE, mMBELERRRE I C RiER, BREASEFLRRETRE;
MH, BIERAAHNRERATRESR, RUASERFRTHIX 5. 4
R, BAKMRELRNZEIEEECOIEH.

%3 1-3. A4 n-->0 &R n->0, TIALEn-->0?

W R BN, ERFSEANSZHE, REOEK--EHENMFST.

128



F8E RUSEE

%3514, at-+b A XRHA?
EABE—FRXRENT ST AE:

a ++ + ++ b

R, BATHERE, B < REE” AN, EXNZBEMER:

a++ ++ + b

XARFAEZE ERBERAERR, EHM T

C((at+)++) + Db

HE, at+iIGRAREALME, FURERFALER ar+ENFERK+HHEER
RV g, X, SRBATRNE T AT = RN, BT AT
B ERGENEAR . SR, ERETET, SRR B %A
REEH, RIAFMEEEFHERRLEEHIE .

%321. CHESAKFMHBUINRFTHRAZRNES, Fi:

int days[] = { 31, 28, 31, 30, 31, 30,
31, 31, 30, 31, 30, 31,};

At AR RARK?
BATAT LAE_E BB HERE RSB T

int days[] = {

31, 28, 31, 30, 31, 30,
31, 31, 30, 31, 30, 31,

}i
MERMTTLUMBESE H, VIHUIIRNEATHERUESHERN. ERAE—
ATEEE S LA AL, BsbBER R TR (B, REmERE) 46
BT (E A B IR KK SIR .

%322 AFEME 3 HIBETE CEFTTUSSENERLRIAIRSE T
R — . BRBIAELEHE CESHRMMECLAGRT, ELBHE
— T AREEREERE R MNENR— M RE S8R ER. HMOESHRNAS
RREMYE? XETTVERE WAFE ENIE A rspEe ?

Fortran 5 Snobol 55+, EAIMENRBITHNLERT BRER; XHMES
HAF—MEABEEZMMUBT, REEBANE TUREESITAHRNER
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FRRBIT] . 7F Fortran EHH 4, RAMERFEREENBTHFRALE 6 LHIE
FAFEH (RIBITHEFLE 0—5 SHESERIRS). 7 Snobol EFH, KA
TR SRR AERBTRERLE 1 BI—4 . BEF + /5.

—AMRIBAT & L EZ B EERBITIEN, X— R > BRAFEER".
ik, FEEFESINES o TREBPFEREMERRE, URFE ot 1T/
W Z A AR R — AN BRI — 384 . B, Unix RGERY Shell (0 bash. ksh. csh
%) ERBITHEREAZR \ RKIEMETRRE, T MUEBITRR—ME
R — 8BSy . CES TP LR TR W38, WA T Unix REFHIX—1]
B, HARES, Hi0 Awk f1 Ratfor, RE—MRIBITERETER AEBE LRRT
EXNE KA TREIRSY, Fl— N BEF (BEXEER—NREL RF-NLHE
B (ERGHENHENKATES), BABAREAI D BRMBT R T T— MU
1To XL T R BT M E X, BERREERDNAERUEHTKRE.

%3] 3-1. BREXNT TR %A T RUMERE bkt 2 3EB, MaRk
H 3.6 T bufwrite 25N %A S8 2

bufwrite #2553 Fr LS T XA —AMEUE : BIEAER M X 52 2RI, bufwrite
BB R AT LUR M, T B4 T —IK bufwrite B8R R BRIH . WRIEH
& bufptr FEETRRSEMWX LUSMOIMLE, XA EBERRREHRBTER: BRI

TR R X SRR TR ?

BRI AR R RAUTE R, B RIEG X O A bufwrite R IR[E .
BB — R, BARELERRE - MEAZTX KA RAE Bl 2.

BRAERMNDLMERH p BRI ARENMANRE TR, FWHE,
RAVLAURE Sox p HATIRIGBRAE. BREY, EREMRAFRHRERRTX
ZJE, BOTRANSEEN p T, Shst, BATRELAERANRIGEN PN —
KESMORRRRBBX — A A FEK T RAREZTBNMER.

void bufwrite(char *p, int n) {

while (--n >= 0) {
if (bufptr == sbuffer[N-1]) {
*bufptr = *p;
flushbuffer();

} else
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*bufptr++ = *p;
if (n > 0)
p++;
}
}
EEARERE T, XERNT/ R B G S X X bufptr FE4T
BEBRIE, BN T ASERIEE L buffer[N].

bufwrite B2/ K2 MRABGRRMEMBF T . EHAEFN, RIO&HE
R X R EDEH N FRRALE MKW, B FHRRIOFAEEETEW
X; B8R, ARFLERNE, RIMETERFEHFETZMXT . 5% bufwrite 5
KR —MRAR A EAR R, RAOTERFEIRSE — ISRt b JU xt p BEAT 8
b (e

void bufwrite(char *p, int n) {
while (n > 0) ({
int k, rem;
rem = N - (bufptr - buffer);
k = n > rem? rem: n;
memcpy (bufptr, p, k):
if (k == rem)
flushbuffer();
else
bufptr += k;
n -= k;

if (n)

}
}

RAHC k 5 rem #ATHE, WHRERBHRERPRINFELHINEE,
JE# RZ X I AREBF R MM ENREEREHREFENX 2
BOLEW, WRENXOHUFEES. 3 p BITRMREZ AT, RITE %
BEnREHN 0, LUAHMAKENRRE BRI MEE —UER.

G532, WACAT 3.6 5 R flush BIBE —AMRA S LU F iR
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void flush() {
int row;
int k = bufptr - buffer;
if (k > NROWS)
k = NROWS;
for (row = 0; row < k; rowt++) {
int *p;
for (p = buffer + row; p < bufptr; p += NROWS)
printnum(*p);
printnl () ;
}
if (k > 0)
printpage () ;
}

flush RPN A FRAZ B HXHE: EHEE flush REEK kK FK
F 0 (I A RAHE T Xt printpage BRBAIEA, T3 3 K flush RBAERRAE
A PBATE T BA for fEH . 3 EH flush RPHIIRA, A EREFTHERERX
PR “IMREHX A RBEITEHRRA, BEMHTEHR, RETFHFH—IT.”
BEALH flush BEIRA, FEREFTHRRE, “TNEENEKTREFTRKRNA
=, HETEH:; MAENRPHAERR, WTHRHK—R.” 55 3 T flush &
B AARLL, XARAEFE k 7 for A EHRERARAENE. 758 3 BHR
&, BATTLMRAESZE N k MEAR: Sk A or, HBIMREE,

BARMEA L3 flush BB A REM I, BRENIRENHEER
BHEMHREN . BREEHRRETFREFRESENRE, SERTFHERE.

%3 33. HEARE NN CHFNBEERIT 08K, BENH
ANBFE-NMERR LIRS, RPHTENE URKFEROBE. RB0H L
BN EERERNTRNOEH, JIRERIEROBMEN, W4
- NULL #54t.

THBERMAES ERUIFERE, ERGELERPANESHE N RERLIR.
XE, BIABFRH - 2BROFAEE, ENEHETARKRLT . IR
ARARRBA TR, B AMRERHRERE
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AR EREROTEN x, MR xFETHATNE, BARMNEEE
EHHTHTIRA k. BIFE, BAMMIUNE 0<=k <n . BRI BREAE
2/ kK MBVETEHE, BERRAERRTE, 308 R ARBA RrEXH
It

HTHMEIRX— R, BRAHE x SATTRETE B AL BRI TR ST . R
x H5iZTERMEE, BROVMKIIE K. WRFHEAME, ST 2TRK “HFR”
—MKIFE TR, BRIVRATUATEER, MWD TRINIEROEE. & 8-1 8
~ THREBRPHER:

0 lo k hi n
8-1 “HERREE

FEATEHE, RATEMESE lo M hi BAXMFIAF R, HRAN, BRATER
lo<=k <hi. WHR lo 5 hi %%, WINTIREVIE L4802, BRAVREEAE x R
=z,

WR lo /MT hi, MATRERTEDFE—NTR. RITAFHRE mid
AT REE ) AE, RJE B x 5RP TARN mid FITTER . R x TR,
2 mid BLRALT AT BETEE LS B /D T AR BB RATTLLRE hi = mid. W0
R x i ITTE K, A mid+1 5UR AL T 2 48 5 7T REVE B DA I &b T A
E, BAIMUKE lo=mid+l. &5, MR x 5RTEME, BARMNBRRE
BTHER.

BATRE AR E mid = (hi+ 10)2, IHEESWRAARED? ME L 5
lo HFEENE, XHEMEBEARAFSEMFLME. HE, WH hi 5 lo RAREIXEE
FERIEBLE ?

hi % T lo MEMR A HAAE SR B AL RIS 5E x MR <,
BAIEEAEERE mid. Y hi=lo+2 B, XHEARE: hi+lo ZF 2Xlo+2,
XRE—MEH, Fithi+102%Tlo+1. ¥hi=lo+ 18, HBRIXWFAR? &
XFMER T, WREVEE M — T ERE lo, EMWIR(hi +10)2 FTF lo, XAE
RARBATTHZM.
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FIEMIR, BT hi+10ERER, (hi+lo)2 &BFRMNFAEMERE lo. BN
HERXMELT, BERESEHSPRNLEE. KK, Gi + 10)2 SHF(o +
D+lo)2, FREIQ2X10+1)2, EXARFHILERERE lo.

WRHE LEEITe, XANMERRBWT:

int * bsearch(int *t, int n, int x) {
int lo = 0, hi = n;
while (lo < hi) {
int mid = (hi + lo) / 2;
if (x < t[mid])
hi = mid;
else if (x > t[mid])

lo = mid + 1;

else

return t + mid;

}

return NULL;

EREENE, THRERAR:

int mid = (hi + lo) / 2;
PRI HE T AR ERE:

int mid = (hi + lo) >> 1;

RHEMBLLSREEFNETER. RELRIRINE£EE LIz
HE, RIS ETIREEMBELRHBHES. RATTUIE ttmid KETERE
E—ANRERERY, IERABEGRBERE, AT LRMELS — &3
HHiE S

int * bsearch(int *t, int n, int x) {
int lo = 0, hi = n;
while (lo < hi) {
int mid = (hi + lo) / 2;

int *p = t + mid;
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if (x < *p)
hi = mid;
else if (x > *p)

lo = mid + 1;

else

return p;

}

return NULL;
}

MR BNFEHR— SO IUEE, X UESEENEF AR R
THRBE. E—FK, BAIERESH PR F b AR T ARy,
GRS R ES — W,

int * bsearch(int *t, int n, int x) {

int *lo = t, *hi = t + n;
while (lo < hi) {
int *mid = (hi + lo) / 2;
if (x < *mid)
hi = mid;
else if (x > *mid)

lo = mid + 1;
else

return mid;

}

return NULL;

KB b, XA “TIMER”, EE—FeT L TAET o 98 AT T
B

mid = (lo + hi) / 2;

EXAERRAEER, FVEREEANM RN, EROBIER, E8IMEH o

5 hi ZRMEER GXATLAHES RS, FASRE—MEED, RFHEXAD
BERH—F (WRERED 5 lo AHn:
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mid = lo + (hi - lo) / 2;

EHER hi-lo HHIERZE, CENCERESHE. BRAKEH C HF
H/WAY “Hee”, 2 AHMTXRREBELIABMEHURLEFHEE,
EXTRIVXENR 2880, REREIFENAGER, FEECERAIBAIE
H. BAGIESAMERRRhi-lo TEA K, MXMNALKE, B2 ESHENB
EHSBIATRNER. Bk, RIMENZE CFHTEERBABHEN
FE:

mid = lo + (hi - lo) >> 1;

BRE, BHEERAY. —RELEBMEEANERETEREER
BB B, RATLAS R

mid = lo + ((hi - lo) >> 1);
BfE, CENEFTT:

int * bsearch(int *t, int n, int x) {
int *lo = t, *hi = t + n;
while (lo < hi) {
int *mid = lo + ((hi - lo) >> 1);
if (x < *mid)
hi = mid;
else if (x > *mid)
lo = mid + 1;
else

return mid;
}
return NULL;

WRER—TF, ZaBREERAMFUFRRE. BARMTHERLARE, &
ERENERFE LEREF T L.
int * bsearch(int *t, int n, int x) {
int lo = 0, hi = n - 1;

while (lo <= hi) {
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int mid = (hi + lo) / 2;
if (x < t[mid])
hi = mid - 1;
else if (x > t[mid])
lo = mid + 1;
else
return t + mid;

}
return NULL;
}

AR, MERMTRRIE LEPBFRE R <At ” KX, REB3IRmR.
HEETF, RIOIAREIE hi 18R t+n-1. BXZnh 08, XA THHAL!
Eit, MREBRMNCBIECEFEEHREH B, LI n=0 KFRAMAGA. X
AT —AFAEX KB T AN R AR FRA S .

%3] 4-1. BE—EFE-NEXHTEETEHR:
long foo;
MES —MEXHHEET

extern short foo;

N RBRE, R long KR foo BR—NB/NIME, #Itm 37, A4 short
KR foo FERTIRE T —AME 37. BRAIEEWITEIT R FIEFE HA 2R
el ? R short R foo BRIMMER 37 TR 0, BRATAEHIEHAAREM
HEWT? :

WRIEME 37 B4 long BUH foo, AHY T RIREME 37 W4 T short B
foo, I AXEBKE short 41K foo, 5 long E4H) foo HHAE T1EH 37 KAERALLH
W, HEENGFF SHABNER —KEH. XBEEZBE AR long A short B4
LA F—KE, HRDSE C BEEERSEIHM. EFARNE, long B
foo HMEAL 45 short B4 foo L ETHRIM A LM, —RFERT, XA
SN RAR: BRI — TR E, BITREFNESLE
—AMEALIE S (little-endian) FIVLEE. FEIFERE, WMR7E long B foo T IFHE
T4 37, i short &Y foo MIMEHRZ 0, BATAMTAHMESTRERE —MREALME
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(big-endian) HIHL2E.

BiE: Endian WEBEZ “BR/EAFTFHFFHIAMFE" . RF-—NTENS
PRERIB TN FHNF. ERLER S, # long/DWORD(32 bits) 0x12345678 X
FH AR R % AL 4(BIG ENDIANYY X F M. BEAET, BEFHRWRF
W EBAEE WHAE AR, — &8N big-endian, BIER BTV RER
WE; B —MMFRAEN little-endian, HIEREATFRERNE.

BIG ENDIAN : Bt # @A FH, THRABLMR L. WEARIMEHRYF
¥, ¥WF %K. BIGENDIAN F#RFRAERRITHFEETF R, BRUKF LT (b
o, REEET. §. +. MIRkEBEF). TEAANLEERRZEIANF
TEHBAES.

LITTLE ENDIAN : R{EMEHFRAEAL T, TRAMARE. AFAREbLE
Ft#, WUT 4F B LITTLE ENDIAN 403 88 % & R % 44§ A 4 *F & LITTLE ENDIAN
H ST # 42| % 7 B 49 BIG ENDIAN 5 NUF &, R KEmB/FHOFH, T
R,

%3] 4-2. AEF 4TPITRNERER, S E SRR TR

#include <stdio.h>

main() {

printf ("%g\n", sqrt(2));
}
FERERGET, TEHRERE:

%9
WX RN A2

R CES LIS, FEERMARREN printf K Hh—FLHT
RTRREFE RN, N%e. %f. Y%g %F; M5 A THXEEABRR.
PESCHE RIS OE T printf BREUKIBIRIR A, XPEIE, BLRERERSEE
RRERF, B LMERARME AR RNRE, NTTTEEFEEE. BOEF
Ko

FERERA L, WEELARMBMERBRREAATRAZE. iH—
RS, WEABSHFSREMERRERFPREHATEAZE, LA
fEHRE .
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EEKRFEABTEMEREHE! ERRH RS mathh k30, hEHHs
B sqrt BB BLGRIFBITMEM sqrt B—ANEAEH. XIMEFEEMEH L
B MERSHE sqrt ®¥. FTLL, RS “HOAAE” MuBXEss, %EF
BHEETRREBHE.

B sqrt RPFOUE AMRRENR? HEIE sqrt BRFOR MPESTH R ELH MXAN 5L, &
DRUIEHZREF RS T REH? B8, sqrt BER MRS EUH X — 1
Bees (BR, EESTRENEHPI sqrt B F, MELED THHEMA
FRRRAS ) printf EREHIBE .

%3 5-1. APEFARELXLN, BFANNBREUITEEREZR, RE
R4 BATRERS REUEHE AT HESRAR P A iR 2

—ARELXENEFTREEIESRETIHAHNETX . B, ZEFER
Ko AT REAL T AR E, BHKZASHEERT .. EFEERE L, X
ToIEAS i O T Bk L

T RE R RXREFIREE R, XM ERBHBNEREESESM0],
BKb'E @ IR — eI R, B RAE R I % L SEfs Hig 4T R B IE R %1
EERL. BT RERERRNBHA A EEIITSRY. BHAIX—A,
ARPREEARBME, XEikBRFEEMER, BXBWT:

setbuf (stdout, (char *)0);

XANE A L AAEAT AT 5 HH 4 5 A\ 2 stdout (LFEAEAT XY printf B $HKAA) 2
RIPAT . B AIES BB R R AR main BEKIE—MEA.

%352 THEFIEHECERMASHIRHY.

#include <stdio.h>
main() {
register int c;
while ((c = getchar()) != EOF)
putchar(c) ;

WA B B#include 6], K IFBRFARELHRE, FEAXE EOF
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RRENXH ., RERMNFLEXT EOF (AR, KR —MAHFHIHE):

#define EOF -1
main () {
register int c;
while ((c = getchar()) != EOF)
putchar(c);
}

RPN E REHIREBIET, HEEXEREESTRRIEEE.
XA AT

RFRATEARRBKREFIITIR, Kt getchar £HEBELRANE . B4
FETE stdioh SLIHHE L, BRWR—AMEFEREE stdioh kXM, HRiFHXT
getchar FRIE B —TCHT . ERXMHELT, MiFSSEE getchar B—MERFEIR
B BRI R

Lhr b, R CiEFEIREEXFHELIESR getchar B, FREE AR
BimEEHELRE, BoRNT HERLFTESS getchar MibkRwmEE . Fik,
P EILAE stdioh kXHRIBRME, EHH getchar Z HIMIHLTT, #HA
getchar BRECAFIRE# getchar 2. XMEFZFTUETZE, BEE N REH
RSB ML . FFEMKEHRE2ERT putchar. '

3] 6-1. FEAZEREH max K— A, KA max HSHEMARY, B
RAEFE max B X P XA SH RPRE— K.

max ZHBANSROEHETREARK: —RREFASSHELERN: —
REELEENGERERN ., Bk, RIALELEISHERE - MRNER
+.

BEK R, BATEA EER LT LE—A C REKXK A HHE I — A hm b
AR, Fit, MRRMNEE—ARERP MM max K, M2 RATHLHEH A
W ER SRR, BT UEREXZE, BAERXEEBIENE
XM —Ho#TER . WR max ERTAUE—PMEFXMH, RITN ZTXLE
B R BN static, AR BR. AgifE, K& 08 HRAERD
K3
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static int max_templ, max_temp2;
#define max(p, q) (max_templ=(p),max_temp2=(q), \

max_templ>max_temp2? max_templ:max_temp2)
HES max EARRKERA, LEKECEBRIER THE; 7 max ZHRERHA
MR T, BRAOTATRMBELEEIER THE.
%3] 6-2. AFEH | WHRIK “RxX”
(x) ((x)-1)
BB B — A AR C Rk ?
—FhATRER, R x BREAG, Bl x BIXAEE X
typedef int x;
FERXFEOL T,
(x) ((x)-1)
EMT
(int) ((int)-1)

BARTHE XEEEER-1 #8h int —BRFR. BROEATLEL T EES
ke X x h—RRE, DUEBIRRERMER:

#define x int

F— MR Y x N REURE . EZ—F, WREEA LT X hANEESR
BTSEhr E A T RS, A IS TS HOE B0 2 S S
XA BREGEEE. F, AP RORER T BRI x BRI 0ORY, XA
BB HR)-1. BT RIE)-1 B—MEENEER, x BREFFHIEE—A
BB R A TR

x MFEERRIRAT AWR? H TR REGERR, RIMEE x MRBE T,
BRI AT LGN R A B x:

T x;

BTSN, x VAR AEH, FEARNRENSHERBR T. B—Rik T
BB LUE o THEBREH BN, HAREM:

typedef void (*T) (T);
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BEAREL T CEWFEYNZE, ARXFEN T! A, x FiitAKREHSH
REGEA—ERR T, MALREM T ATUBHBURMNRE. RAEKH, void *
RER 5L L

typedef void (*T) (void *);

BRAMGAMARET N, N TREFE EETNET. B “BR” K58,
BATARLZEE H R FAE Y SRR AL 2

%3] 7-1. FES3I PR, MR-AVBHERFKER 8461, BAHEH
KEERTTEE R 16 18R 32 fr. ERIBEREM 42

EEGHEH SN FROE - ME— R FEE, 05— EHS0_ % TR
SHRFEFIL. HFIF UM FEERFENREREE TR HE, R
AAFTRB—AFR, ROERENSTFRINE, REIEATEHBKE A
EF.

B T3 F R F VLR ZE R B 5 T BRI TS, EATHEN T I8
P, EHERBEERRIT. R, N THEPFIURIES, FROBRSERT
BEEHNNZRBMRRERN. RAFRFENFETFRFELERESLR, Fril
—ANFHEENFRE RREENF T EEIFR N TRt

MR -ANFPEEHRFRHER 2 FHFKR, BARLL 2 KRKRBKEHEA L
HEABALZE, BT LU A 5t BB 1R 2 5 M 58 BN 7 1 sk B 7 st bk O e e
Eit, BANWUESEMBUY, FHRKERFHKERN 2 BRI

BMAMBIKBEAN 2R 64 102 ? AR, FUNBOXRMERRESE K.
BR, T ML RERBEOBEARILES, SHEEREXEAKRT: AR
FBMHF AL HETEAET 64 A BPOXFFHER, LI 64 L BEHRMBL T &
#. WRARMBRAR, BRMNTEWURABRERNGE 64 i1 (REBEK) HBE,
[EERE2-%S- 2P &N

%3] 7-2. BE atol MIEAE, 8Z—AEMLL null 458 KFR/ BT 1E
HEH, BE—ADXTNH long BIBHE. RE:

- ENRMASEIIES, BRRNFRHEBRAR—AGEN long RUEHIE,
E ik atol BBCEAUR & ZM N TS .

142



Fe8E HWHELE

s E-SENBATRREFANIERS . MATREERIE—NERTER
4R

HGH atol B — M AUBHRE

BRGNS HF RS, B REEHIIN. EA—MRATE
PUER XA SRR, T H ANSI C ArErp i RIZAFER R . B, BATHEEKNE
B BRSPS R R AR, BIERA RS RAEREEEZ B2k,

E 40 printnum ¥ PRI, R long B ABKNB/DTREBES FEREK
ATREHE AL, REREBRTET . Falth, wRBIMELE—MEER
EHE, REFEMEEAA, ST RERERTRIMERER, EREZINELE
SREHH .

THEXAEAR atol B, REAAK (NMT) REBBRBNLER, NinE
B TR
long atol (char *s) {
long r = 0;
int neg = 0;

switch(*s) {

case '-':

neg = 1;

/* WA break EA */
case '+':

S++;

break;

}

while (*s >= '0' && *s <= '9') {
int n = *s++ - '0';
if (neq)

n = -n;

r r * 10 + n;

}

return r;
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& A PRINTF, VARARGS
5 STDARG

AWFREHAT CIEBETHELERRMN 3 N N TR printf FEREK. varargs
M ostdarg TH. FREXIEATREREHE ARG EHNAR, KSHOHEME
RMEARKEE. BELE NI FELREFEAFH printf REPEZERROELX
JRFEARREE, BRB5—SRF, WUEERMIESFI/ varargs 1l stdarg 7]
DM flk . BERS, EEfAERT &M THERNRERK, mHX
LR ANE B AR RNINEFARE &, BEmgETHA.

A.1 printf RE%

THEIRFS RIS 0 BHRLHME 1 4 CREFIEF R

#include <stdio.h>
main () |

printf ("Hello world\n");
}

XA I B A

Hello world

JETE R — M ATHE (n)de

printf REAIEE | NSER X TR, EE— R T Rl RH
FH&E. INFRHEEFEERR CESHRE, UTFH (A0 SRB. BRI
MR EBRTRHEERNER BUAXG SRR, maes aahtileAEF
PFEER -

printf BREGEEAR U 747 8 PRI FRAE — KRB 2rER L, B3R 75
SRBE B —N%FR. XN, printf MEGERITEH%ER, MREEERY%
FRZENETER, URBERMTEHRIL T I SH0R. BRERSH
KBEXRFRHURREETFRHOME, b printf BREATEIRIbRHERH . B B
Bl printf KRR FRHFEFEERE%TH, RLFHHARER TR &
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A5, BAFHSE, URSZANHSH, RETRHTHESNTH (WEHEE
AEITERIFENBATRD.

5 printf 2R $ R KL H A RE fprintf 0 sprintf. printf MEFRLEES
FbrvERH , T fprintf B BOUTT AIIBEHR S B S+ . TEB AR €M,
HHE R fprintf RIS 1| ASH, TUHE AR, Hik,

printf (stuff);

ME X EREHFERT

fprintf (stdout, stuff);

LEHBARAAREEN—A SR, BATAT LAMER sprintf %, sprintf B3
ME 1 NS EE MR PR RTEE, sprintf BB BORIEIH H B S B)lXA
FRBAP . GRFEN AP RIE B R 8 K DUA Y sprintf 26O A& B
A% . sprintf BEIHRNSES printf BB SHAHR . sprintf 504 B i 4
ELBRUTZHERE; mEAEERBEEEE D BN EFRF, BATTLE R
% #& A B HEEITHH XK.

XEA R FE R SRR F 8 X T sprintf KB TE, R
HWERFENTEZRHFERTABR . R printf 5 fprintf ZERAE BN
B —A VO %18, KRF—AfE. EXHELT, RIMEABORRE
2 OFHOELPEH . BA sprintf R EFF AT V0 #1E, BLBEALRE
ff. UK, BAHEREN CESERESENEMER, T2 sprintf RER
Bl — AN A .

AR EFRRE T HKASERE, W HATLBEEAT A B A% N F 5
£, L CESELNERTE printf RPN SRV E T ERERE RN . wE
BB THXHE:

printf ("$d\n", 0.1);

BE

printf("sg\n", 2);

BERIMGRTRELEN, HERFERFEITZH, XEHRIRATTER
SPHRIFB/WE], TUHRA “WHZE7,
REH C B S LA TFEAN H T HE AR
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fprintf ("error\n");

LB, BRFRMARRMEA forintf &0 H — 1T HERTE RS stderr,
HEH—HAKEEILS stderr; BT fprintf RSB X FH S UE—AD ML
HISRALH, SXAPIE LT R R 7T RE B0 A B I 5 SR !

T RSURTY

HAFFBPHE MR H A% T L, FEE-HRAERERN
F5F, HEARTEN TR A ERIER. %ﬁﬁ%%~i§%ﬂﬁﬂ?%ﬁ%2iﬁ, =L
R AT AR — A IE N A, XETEFH USRI R, RIGERT
TR BT SRR BB R,

BHE R E %D, XM E X2 10 #HHEAITE— %8
¥. B,

o printf("2 + 2 = %d\n", 2 + 2);
BATENH

2 +2 =4
JERBR—AMRATR CTRPE 755 R8T B IR A R .

%d A&AICERITEN— NS, R EHEHLE — MM BRSS9
ST R A ) B4 HH ST, R 9 %d A& TR g 0) Y. 1) A HY B 10
HEEHR, BHENASEBYENITERMNTHEER. R ZBHEE, Bl
HE - FHRE - 5.

You BRI E%d #ATHEM, AALERITEERS 10 BEhEE. Fit,
KT

printf ("%u\n", ~37);

KATERH -

4294967259

AT R PTIENEL E BRI 32 £,

FHZ—F, BAVERMEETPREE, char R short HISH L BT R
A int B, 7EHE char REMEV AR SBEHNE L, X—RLELTRL4A
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ERKER. fli, EXENNEL,

char c;

c = -37;

printf ("$u\n", c);
BITEIH

4294967259
Bk i R RN -37 SR T BAN-37, Bl AeX— 8, RIINMZIT%u
BARIUR TR/ S BE '

%o~ %x F%X HAIAH TITEN 8 HHIER 16 BHIKEH. %o HATHEKR
H 8 BEHIBE, T%x %X MiFEREH 16 BEHRE . Y%x M%X EATHE—X
Rl E: Y%x XD ANEFER} a. by o d. e Fl £ RER 10 B 15 BBAIME,
%X AT R RAKREFT A, B. C. D. EFFRF/R. 8 HHIF 16 FHHE
HRREATH SR,

BIVRE AT

int n = 108;
printf ("%d decimal = %o octal = %x hex\n", n, n, n);

BATEN

108 decimal = 154 octal = 6c hex

R LR A%X BT %x, BWAK KRR

108 decimal = 154 octal = 6C hex

%s RIH THEFERH: 5ZNNRSENZE R, R
FRB TR RAGEE, ERHRA-ANETFEHE (0D A&k, TEHRY%s
e IR — R T R A

printf ("There %s %d item%s in the list.\n",
n!=1? "are": "is", n, nl!=1? "s": "");

LB 1 4%s #RIA, HH is BE are B 3 2 N%s 4T, ¥
RETEFREESR. FHit, WH 37, WHKEE:
There are 37 items in the list.
ERMEn R 1, WHKE:
There is 1 item in the list.
%s HERIUFT X R B ERF BB —DNEFERH O\0) ERGRRE
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— BB SME SRR FS TR ) « B 0 printf o 308 LGSR 52 A7 — AN 4 5 AT e 53R
WA TARE. WRE%s HNMFEFEIFRRUEFRH O\0) EXEHIFE,
A printf RECEAWITENHEFHFR, HIENTEPELRI—ANEEH
(0. XMIFLT, BEHHH AT 1!

BE 20 %s 4 TR AT BT X N S B |28, BTl

printf (s);
5

printf ("$s", s);
P RS SOF AR 38 1 A FRIBER SR s FRET% F RN — MR IR
BirE, FMEERFHFSERIERE. MRBR%%Z SRR GEEH
B s P, TEEXRAENNKSE, BIHRKE. TH 2 MITF, Bei
BN LS AR S R R/ 5 .

BI25—~ NULL $58t AR ERRR AR, o E & AT AR —
NFRE. Eit,

printf ("%$s\n", NULL);

M A LLTIORE . 45 3.5 Xt iIXMMEBLAE T V4RIt

Yoc A% IR T4T BV HA F5F -
printf("sc", ¢);
MEXRT

putchar (c) ;

BRAENENEMREEEL, RBETH c HERAENERMN EFH.
55%c # I LIS B0 — AN 0 T 47 BV H T e o PP R B BB 904

printf ("The decimal equivalent of '%c' is %d\n",

l*l’ l*l)'.

KATEN

The decimal equivalent of '*' is 42

%g %f M%e 1X 3 MERXITH THTENEAE. %g XA TATEIRLERE
BB T RN ST EEEITEN X RO BUE (2N IR AR R BOURS
KED i, SEHZBERENT, REACENET. Bk, ERNEST
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mathh k3G,

printf("Pi = %g\n", 4 * atan(1.0));
HFITER

Pi = 3.14159

m
printf("%g %g %g %g %g\n",
i/1.0, 1/2.0, 1/3.0, 1/4.0, 0.0);
e

1 0.5 0.333333 0.25 0

EE, AP HAENEMOSN TREBERETR, FUE
0.333333 PLH 6 1 3. WHPEEHUEAAN, TAREEEN.
printf("%g\n", 2.0 / 3.0);
HATENH
0.666667
MR —ANELEITE KT 999999, %g I FT BN XA Fuk S HlE —1
PR BEAFTEITEHET 6 MHAERET, EATHHNE-NNERN
H. %g BMRIBOOX BB TR, AR BOERITEX B
printf ("%$g\n", 123456789.0);
HHEN

1.23457e+08
RANEER, XMBERAREBEREZRN, HUEINE 6 HBHF-

B AR LITER D, BERREINMTFENLSHEE RS Z AR
FEZ., 2HHE, MBERINE 2X10"° B4 0.000000000314159 3k BHIEHH
MR RZ, WRERMEE 3.14159-10, MAERET A IERITE. SHEEE
4 I, XEFHRAEROKERBTHE. B, 0.000314159 5 3.14159e-04 f
AR KNER. STFHREADAMEE, RIFZBEHERDTRET-5, %g
W RIA SRR VSRR E R HiL,

printf("%g %g %g\n", 3.14159e-3, 3.14159%e-4, 3.14159%e-5):

K FTEN
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0.00314159 0.000314159 3.14159e-05

Yoe MEATUH THTENZ s, ER R EXMEHBEA: o EHER%e
W RIART R B A 3.141593e+00. %e 3 RILKHITEIH /MBS 6 (A BEE,
T3 3E % ¥ AINIT ENHE IBOR B3t 6 LA T .

%f # RTINS IAR R, FRAEIEE L P BB R R 8, R RS
R 3.141503. ZEXERERE T, %f MRXTUNER 5%e BRTME, BA%SE
6 MRS, Bk, A EEOREEERE 0, B LEBLS 0 ERE; i
—AMRKIHE, BLEERSR—AERT:

printf ("$£\n", 1le38);
HeFTEN i«

100000000000000000000000000000000000000. 000000

SEAMBI T T ED L BB B8, it T A SO B R R R
A, ETARNIRBLNEREEZ AR,

%E FI%G RIS EAIR R HI%e M%g MR AR AR, B
THRABHERETAEN e RETIRIULR.

%69k IR T4TER A% . XM RIS > RET AR BE —
AXMS . Eit, FRE

printf ("%$%d prints a decimal value\n");
S TEN

%d prints a decimal value

L L

printf & AR Z B FRERB U — MR I & o X5 B F 417 HE%
A5 A0 5 TH A% RS 2 Tl o

BEH 3 MARRE, NN 3 MARKE: short, long MIEWKAE. R —
A short BEIENLAT— B (WEF printf RED WSHHI, B AZH
VRA-AEFKERNELS. B, RIORFEFT, B printf K3
FASHE long HEH . BATTUERABZiTRREB/A—MKEBWHRF 1,
@ H%Id. %lo. %lx F%lu 1E 3 #4 k. XERTE N T B W/ Al S
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AEHAFRRRXEET AR L2, REEITEK long BB HE B
NZ%. BIEE/ NS A EHET R long unsigned BEIBUEN CBESEW L, %lu
B AIIIR A long BIBEHCMAE long BT SBBATEN LK. 1 BB R AT
BHHBEAEERX.

W% CIEE LHLLRF K64 int BUR long BUFSME . ZEXFMLEY |,
MRS | EHPE A SRR RE L2 EBE 55— int B long
MHREXMNHE B, R4 SRBHR. FHK, fion.

long size;

printf ("$d\n", size);

FEREHIA ERE TAE, TO7ES —Sebl A EHITETAE,

FUF BERE U, BN T7T AR M BIZE B i KB SR A 4T BB . SR 1
eIV SRR AR 1E], SEAE R 6 R B I 6 e ST 4T B 52
RER IRAHTEN OB E T BB AL R, SN SR SR E R LR A
B R ER . R AT OB A KT T AR, Minsne
&AL ANZSE . EEBHEAN TR — N, SRR R
BEAS AR HEBR FF — LSRR, 0 R — N A KT B & BT e AL T Ay,
BAERET E A — AN BB E.

TR B |

int i;
for (1 = 0; 1 <= 10; i++)
printf ("%$2d %2d *\n", i , i*i);

R T -

0 0 ~*
1 1~
2 4 *
3 9 *
16 *
25 *
36 *
49 *
64 *
81 *
100 *

LB, ERRARE TSR, BUE 100 FE3IANEHA TR ETR,

O W oo oy U

1
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T S8BT AR 2 N PRI, B EMEN S asy B, W
[l —AT R T BB KRG B .
RIEBMRIX A KRB EER, EE%%EAF. Fi, Fitn.

printf ("%$8%\n") ;

RE—DNREEHR 8 NMFRHEF AN FHHRITHH— %S, REZ, ®
RIITEH 7 MERER, RERBETD—N%FS.

R HE RS — MEN R R PR ERROR TS, REAT
PR A A ZAT ED B 74 B R A BRI PR B R IR RF B — AR, b
BRI — 25T BEBHRAHINERFSHEEENFZE, BAE5K
BB 2 il MEGHR RS LS ma %

o XFTEEIERIN%d. %o. Y%x M%u, FEBHFEE TITOHFHED
. MEFBITEHNBEHFAFTEXZ LM BNOBERER, RAETHRTE A
+o. itk

printf ("%.2d/%.2d/%.44d\n", 7, 14, 1789);

HEFTED '

07/14/1789

© XT%e. %E M%E#KI, FERBURHEE T /NS A% B $F
P BRAEARE (Flag, D ERITRED BAEEYA, (COEEAT 0 RHTE
HIEBEY A LR UM, Bk, BBAVEE T mathh kXE2 G-

double pi;

pi = 4 * atan(1.0);

printf("%.0f %.1f %.2f %.3f %.6f %.10f\n",
pi, pi, pi, pi, pi, pi):

printf ("%$.0e %.le %.2e %.10e\n",
pi, pi, pi, pi, pi, pi);

BATEI:
3 3.1 3.14 3.142 3.141593 3.1415926536
3e+00 3.1e+00 3.14e+00 3.1415926536e+00

© X TF%e M%G AT, KRB WRTIRE T 4T ENEUE b M A A 3
BRAESREDF UM, AT 0 i, R/ NSNS
WA MR -

printf("%.1g %.29 %.4g9 %.8g\n",
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10/3.0, 10/3.0, 10/3.0, 10/3.0);
B AR T o -

3 3.3 3.333 3.3333333

o X TF%s W, R BURFIRE TR E AN 55 8 h 4T EN 2R 3K
WRZFH B PRI FREDTREEGU R ITE R FRHE Sl REFR
RELTREBEEHFEENEE. MRAFTE, BATW LGB BB/ K
M.

HRERET, XHLABHEET—AESE 14 M ERTENRES.
MBAL DT 14 MR, LA NB LMK F R, HE, MR
HZHIFR 1A ANFR, BT R, BE—ANTEHRIE NS RIRE.
FTERXBER O 4, BEi% I T BR:

char name{14];

printf("... %.14s ...", ..., name, ...);

XEMBARIET ERXHEL2ELZK, ERRBEERBITOHY. #H
%14.14s AT, BHARITEIE 14 MR, MAEXHEHKERZNFA (g
BB, BEXHF AN ANEANT BFRF LA 14 NF45F: BT 7E 4 MER,
BATG EHEHFD.

o R T %0 MGV I, NEREHTRER B B
Bk

BATAT A% AT 5 A B R AR EFR, DA I 8R .
RS LR ENT S XT:

« ERAEERTHEFEN, BERBBHBUSRRWARF, ik
WP E AT REFHF-REMER, BEREFRTRSCIERINF, 4RI
REATF. Fit, MHERBHFFEN, BREFHF-AERL (BN, BRT
EEZEE O TN DR

BB REAITEHAR S, —BRH, ERNFRIBERE LEEXNBF—
Ro B, REIT%14s XEEARKR XTI ESH, TN IKSHEY%-14s. FIHEMN
BlFmRMESE, BEANSGRSEHOKE —L&.
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% A PRINTF, VARARGS 5 STDARG

char name[14];

printf("... %-14s ...", ..., name, ...);

© BREFRHRERAR, ST ERBEER NN Z L E RS
(ESEAS) EAR—FRF. B, FERBITEHK, NxERMTEA —ME
5o BREFHF+EREFI-Z AAFEETERER.

printf ("%+d %+d %+d\n", -5, 0, 5);

WAL
-5 40 +5
« BARFHEAGEERN, BREXE: MREZE-MHEAY, BT
ERHHABA—NTAFMN. WRBRMNABELLEEEZARBERZEXNF, XA
HMAREERF XA EH. nEREEFEF+5F0F/FRNHRE—
BRI, BRAKBRUIGFEFEHF+AAE. Fln.
int i;
for (i = -3; i <= 3; i++)
printf ("% d\n", 1i);
FEFTENH
-3
-2
-1
0
1

2
3

R BAIA BAE E A W IR T BT, KT % e Fi%+e EHLIE
BEHHRRT%e BRB/L. Bh, XNHREFEABHENES (RETH) &
E T A B D R R e X 5. il

double x;
for (x = -3; x <= 3; x++)
printf ("% e %+e %e\n", x, x, x);
BITENH
-3.000000e+000 -3.000000e+000 -3.000000e+000
-2.000000e+000 -2.000000e+000 -2.000000e+000
-1.000000e+000 -1.000000e+000 -1.000000e+000

0.000000e+000 +0.000000e+000 0.000000e+000
1.000000e+000 +1.000000e+000 1.000000e+000
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2.000000e+000 +2.000000e+000 2.000000e+000
3.000000e+000 +3.000000e+000 3.000000e+000

BANERZ, 15%e 4% BT BN SRIESE —FIBUE K/ MUS RS Effi
XHFF, 0% A SR IET B i SR BT RSB I NS RE FF T .

o WREFIFHOER RN B S AR BT, RN SR ERR
WA K. %0 AT EARE FRHIOBORE : A LB R R 5
(XRFILAHHE 1M AR ORCEMIIT). XAMENENAET, bN\#
FEE R AE A CEFRBHKNER . sto 5 oso IFHERA, K
A 0%o FLHME 0 FTEIR 00, Tsko AIITENGIRE 0. M3, HATsex Hasx B
SRITENHRAT 16 BEHIBERTE 250 L 0x 3K 0x.

B ER B ANRWERTE: X, BERNEDIHITE
R, B NRERERFREME: K7, WRATg Sisc BRI, TH
HEBE RN 0 A h. Bln:

printf("%.0f %#.0f %g %#g\n",
3.0, 3.0, 3.0, 3.0);

AT EIH:

3 3. 3 3.00000

BT+RZEFH, HRORS TSRS BHLH.
AR SN

Y C BFF, FEFHHUAPMKEFEFREX N1 ERFE
(manifest constant) . IXFf, WMRBAKEERS), RRAFTEXS—LTT. HE,
EFRETHNFREARNKEN, XARERFPECERENER]. (FRE. X
HRFTE “F” MEE, —BFRA magic number) MR, RATLATIREIKIA
Bil5, TTREREE AT HEIXFE:

#define NAMESIZE 14

char name [NAMESIZE];

érinéf("... %$.14s ...", ..., name, ...):
XFEMUEAERAE 22, B X NAMESIZE MHMBREAE L EEAE—
MR K 14 ZAEE. MBRXHES, LRA1%3 NAMESIZE 25, TEERRS
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A~ printf B8 BOR T A7 SR B EF R HBE, MK R RA SRS R BN
o R, BAVOREEWA printf & ¥0H A B8 NAMESIZE:

printf (" . %.NAMESIZE ...", ... , name, ...);

Q#E RAABEA, BATRALE S K1 I V0 B A sk B 7 55 s IR P9 8.

HREEIXE, printf BREE M S0 TR B R AR . BEABIX— A, BN
R AR B B T SR BRI by — SE P B S EXMER T,
printf B £ E 55 S 051 2R o AR A P 1O Jak 58 BRORS B2 ) SE B VB, AR A i
BUERSERATENMES . Bk, LI #6777 LIS Xt

printf (" $.*s ...", ... , NAMESIZE, name, ...);

IR BAVE R * Rl o B BT SHEEEWmA, BaEmMSEIIRS
PR R AR REE S ARBEENSHURARETORER S . K,

printf ("%*.*s\n", 12, 5, str);
H5TRELEH

printf ("%12.5s\n", str);
AT RATENH F4F 8 str (98T 5 NFRF (EED, i strlen(s) <5), FH
KHEAE T AFRUEREIATE 12 N2RER . FHEXAM FeEE Afe
YA X

printf("$*%\n", n);
ERBERER n M ERFRA AR FHHRITHHE -A%FS, #52,
BELITEH n-l MEAFEN, FHBER-IN%TS

WA TR ERE B, MESHNNSENEN I, BLAZRELT
ERSEA-REFRRLE. Bk, EHIPmRE o hi%, AHERE LR
%S, JEEAR-n-1 AR GRE: BHA 1o, BRAHR.

MRS RE

ANSI C Fr#ERIZ X HS T RAME RS %p M1%n. Y%p AT URMERIT
EI—AMEE, BARMERSHEEN CETLIMA X GRE: —BRET N iZdgst
Frigm k). %n ATIRE ELITENFE/HE, INMEHFEEES NS (—
ANBRIRED) Frism By . BITEU TRIBZ A,
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int n;
printf ("hello\n%n", &n);

n HEBRE 6.

B 1k R XS

Bl B TRV RHERS , printf BRBHOE LR ML BTN . BIF & CIBES
W, XS ENERA .

%D M%O0 BAMY L5 %1d M %lo M AR AMUTF, %X BRTE
%ix BATE—EEHRNS X. BRAIEEI, 8BBLUKSFRTH 16 i
HIRBEX R EENEH, k%X 08 SURBSUR TREXMET . B,
%D %0 HATMBHEHEIET .

W, B MUEFEEEESE 0, HE—HINERRERRESR 0.
PREFA 0 /AR ERAT NI BUE T NI 0 MARE BT . Eit,

printf ("$06d %06d\n", -37, 37);
KATEIH:

~00037 000037

R, BWATEATED 16 HRIOBERA B ARMFH, MRERA LM E
XI5, MAZBMHANELHEE -ERSBIMEY “BR” KSR, HE, RINx
S LR —FEFR7, AR R BIAT :

printf("%.6d %.6d\n", -37, 37);
BATEN

-000037 000037

ERZHHE, RNWATLAS  RE% %0, BERBIEFER.

A2 1{¥H] varargs.h eSS B EHR

RS CRBFRERES, MERFIENNEA, BiFAEERIIF BEHRT
REMMERLHE. R ERTTLUER -, SRR IR ARz A
error, WHAMNSENTE printf MR, Hik,

error("%d is out of bounds", Xx):;
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BE TAEH

fprintf (stderr, "error: %d is out of bounds\n”, x);
exit (1) ;

TR — R U RBTIS %, FEH AN 7 £ T R4
error BB HOH B SRBAERR ORISR, R4 printf &5
BTSRRI R TR, — MU R M RIE error BERAR FHIX
B, TTHSXPMOE IR S -

void error(a, b, ¢, d, e, £, g, h, i, 3, k)
{ ’ '
fprintf (stderr, "error: ");
fprintf (stderr, a, b, ¢, d, e, £, g, h, i, j, k);
fprintf (stderr, "\n");
exit(1);
}

ZiE A R RBR B L B error IS HP R HE AL EWEEE, REKH
feiBth forintf ¥ PASE 2 Bk FREFEY, PTLLEMIERIAN int KA, 4
R, error RBEDEHET AN E int REKSH EMRRFRHFHR). Fik, XME
FPRET TAEBURBLT 2 7 7T LA — R S HOR F IR R KR A .

FEREHLE b, BRATEHMEIX — K. BERMITOEE, SRR ER
#: R error RPMBSHLBE (i, B EFIPH 1D, FRSHEFE
ER. BE, BER printf RIEEBBAEE], MA@ EE—FIpE, TR
RBHIIRGE N ERE.

printf R HISE 1 MSEHLTR —AFRF S, BATAT LB 2 745 5 3%k
RBALMSHNEE ERE CAR, BUEX printf REHHAEERK). X—%
S, {#1% printf RELHTRSHFIRMBEERNKREET . RIOIFEMH, BE
K EF) printf B AP IR K S HIIRFHLE

AETF printf BEFISEI, XH—FHUEINZIHE LR

+ ARENERENE | ASHRE, snT U T FHR.

« B 0 ASERERIBFI, B o+l NSSEER AT DR RIS R R
UL AT

o BT KT SETE KRR KE .
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HERAERNE, BRFRSHE, REMIFRSE, RE DEMAEA K
BRHRF S ARIFSH, BRALER., #—IKE, RUNSHIIRRTSE
REHEALE, AR

KEH C BE LML RTL 4 EFRA varargs 115258 SORIER LR H .
BRI RERSECN CESLUE X, BRRERIERE PEHE
. ERGEWERSZONE M EHATESEEE.

AP, REAEF varargs FI0E, #LRE T EXH
#include <varargs.h> '
HEEFEPTEJFH% % 5 XA FEHEK - varargs.h Sk E X T E4 va list,

va_dcl, va start, va_end AKX va arg. va alist —ftHwWEE K E X, BINS ¥
WHe WA RN TERIE, Ni%E8%REE va_list 5 va_alist.

FfT—A CEFEIA, MNTARSEHIIRNE n NS, HOmILRRN
B{RT, ENH#TERETE - LPMIGE. REEREEL KT UFK
HIZE | MSHEIE o-1 DPERMERBEN, TLEEEM—MERSHSIEN
RS . AR, AR ERANIHTRERRES.

XAE BAFREAE— N REN va_list BIXT RS K, HBATERAT LK
A ap FIRE D va list KX RJE, RTESLE ap 55 1 NS HHFRB BT LA E
B/ 1S HNE.

i va list F—ANSELZIE, va_list B EH, WEASHEIIRPKHT -1
Z2H

B —A va_list PEE T HFREXSHMFTALERFE, BB ITLAER
SHEIE A va_list, RBWEEBETD N RE g XH, BE g BB
RS

B, % CIEFLIYP, printf REFEF K =A k¥ (printf. fprintf I
sprint0), BEAIEEHAT — MM FRE. TN FREORU, REEREA
BB SHRIREE.

VRN BE I ESEFIROERE, VIEREE XHE R va_alist
va_decl . W FBR:

#include <varargs.h>
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void error kva_aliSt) va_dcl

% va_alist B3 BARE C LIMFEKRNSHINER, XHERBEREBLEER
KEH. Mk va_dal By BASSEFIR N EY, LENEEE-IMENE
RERIFER D5 .

BATH error BRBULIREIEE —A va list B8, B FE R EHLE 7 va start kY]
WA E. XFEMZE, AT LEMER error RS HFIRP KIS T . L5
FABRBZHFIRT RSN, BRATLMEL va list BELZASHERFAE
va_end, RAFFERE va_list TET .

BAIK error KB T Rt —BY R A-

$include <varargs.h>
void error (va_alist) va_dcl
{
va_list ap;
va_start (ap);
/IXERGER ap WRFH
va_end (ap) ;
//RBRIGER ap By A0 FH Y
}

BANEGUEE, EFHT va list BRE— € BRAE va_end. EREH C
I B, A va_end SR IFTLR A B2, FEURRA ) va_start 04 T 7 XY va_list
AT, MAESEIRDESHANTF. X C LIBATAREFA va_end
KRB BRI SIA AR AE: WESIEHAYZ va_end, BEHANETFITHRAERE
LR FRAH R, TS SR ENRE “ATFEHEE.

% va_arg i T — ST HFR . SRS va_list BELZ N
EERMSHOBEARRE, va_list ZHBEXNSH, HEH va list &, i
‘BTN, FHik, BAI error REIAF LERT FTERXMEF:

#include <varargs.h>

void error (va alist) wva_dcl

{

va_list ap;
char *format;

va_start (ap);

format = va_arg(ap, char *);
fprintf (stderr, "error: ");
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//(do something magic) //¥&ELIFAEWKNITHE

va_end{ap);
fprintf (stderxr, "\n");
exit(1l):;

}

MAEBRATE W 2R T : ¥ IMELL printf BBEES—A4 va_ list BEEASEL
BN N L FEMBIX— 4, IEM “do something magic (EEEsSEEE 7 T I R 50
FITAE)” RERT R, B2 MR MEIE?

FIEMR, ANSI C F#EER, MHRE C EFLIMBBMHT, KA
vprintf. vprintf F vsprintf i) R % 1K E 08 H5 5% N[ printf B 0k S § ek BAEAT
AFR EAMA, RATH va list B THRAFFRENSEFI . XERHK
Z BRI, BEAFA: ) va list REWUMEASH LR L, va_arg
FEA BT HIE— MR, FHABFIERSE va_start B GRERER RV
£ va list WE) AHER .

i, error BB B LA T Frox:

#include <stdio.h>
#include <varargs.h>
void error (va_alist) va dcl
{
va_list ap;
char *format;

va_start (ap);
format = va_arg(ap, char *);
fprintf (stderr, "error: ");
viprintf (stderr, format, ap);
va_end(ap) ;
fprintf (stderr, "\n");
exit (1);

}

THEH—MIT, BATEERF A vprintf RSCHL printf B —FMET4777
Ko HER, NEFICRF vprintf REER, BAITFELEAGRERS printf
BB

#include <varargs.h>
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int printf(va_alist) va_dcl

{

va_list ap;
char *format;
int n;

va_start(ap);

format = va_arg{ap, char *);
n = vprintf (format, ap):
va_end{ap);

return n;

B varargs.h

varargs.h (I — A SRV SCIREE— A, BUR—A va_list i) typedef 75 8-

typedef
$define
#define
#define
#define

char *va_ list;

va_dcl int va_alist;

va_start(list) list = (char *)&va_alist
va_end(list)

va_arg(list,mode) \

((mode *) (list += sizeof (mode))) [-1]

AT REET, EXARAN varargsh ', va_alist EEAE—AE:

#include <varargs.h>
void error (va_alist) va_dcl

Ky RA:

typedef char *va_list;
void error (va_alist) int va_alist;

E, —AESNESHFIRNOEBEERE LERIE —DLHA va_alist i int B

S5

AT Lk ERE ToTEE: KEKN CESERERRYSHEENTT
B, XRERMRFME LTS EN M, REEKKT SRS
S, B, varargs.h (RIXANSEBL A, va_list 3 FUR — MR B IE RFE S 98 va_start
HEMSERE X va_alist [0HEE Chi 4 lint FB/FES, KRBT REFEL.
i % va_end AT A AL

BEZMNE R va_arg. EUFURE—AN i va_list i im 4 R R EE,
BN 338 va_list, IR R SHEFIRFH T —ASHENLEHRK/NET 5 va_arg
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5 BTIR (5] B BB A [RIZR RS R BRI B D) o BR R BV S N 85 SR A BB AR R (B
BHE B G BAREREREREER, MAGRERBERERME), B
LA va_arg % B SEfE 1 sizeof SRR T BB A/, RE HEICENE va_list L,
XHERBIRE AR SOV ERNREL, BRI R E “2d” 7T—
ANRBBALEIRA, FTUBAMER T F5-1 RAETEH KRR S5

XEFE—A “MEl” FEBS: va arg ZRE NS BRI E N char.
short B, float 28%Y . K24 char Ml short BRI B H YW K int KR, T float H
B S BB FE# N double KR, WRERMIEE T, BESERF IS,

B, XFESHERAXTH:
¢ = va_arg(ap, char);

PUABAIT AL — 4 char KEBH, RGBT, RSB AIIHIRY int
L i ] e VAT E

¢ = va_arg{ap,int);

FH—JHE, W cp B—MERAHEE MRINNFE-NFHRERENSHE,
XA e £ IE -

cp = va_arg(ap,char *);

HEASHN, RIS, RE char. short M float HEIFHE A
SRR

BAVEN ZERE, AEEEANENTRRBNEEHSEEE. FH
varargs R FIEHKIFANMET, #A FAERSHSLIERN LA 2 BB EIRRE S HFILK

ZiR. B, printf RBMERARRFRBERNE-NBH, KFEHKLSHNLE
H¥EM.

A3 stdarg.h: ANSI A varargs.h

K3 varargs.h FRFIER LB ETEPED 1981 4, FHMETFE CiESE
DLER X H AR X FF. AT, ANSI C BRMEHEET H—MARBHLE Ry
stdarg.h), SRAEFAIRSHIIE.

A 7.1 WHTR, BRENT CESHAERLIE, EXEMREEH
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(1. 7EFFE ANSI C dxAERIS %88 B 1E varargs.h fEAZHERE LI —FY /&, X2
MR ER, TR MR PSRBT Kitt, eawmELKET, £ varargsh
WFARFHAE R stdargh WRFTTBEEER, BETHEINRAKVFEHESZ —
B, BMERERE—NEME ANSI C AnHERRRF, Bl SUER stdargh, T H%!
Tk X —AMEANELNEREL, AEER MRS, #H084T AN
Rt

BAIMEER, BEHULSHEFIRNEE, ENRE 1 AMSENRRESIOR
I Szfr E R A . varargs.h A1 stdargh M EBX MK EH TFX—FE, £
ol printf XA A S, ATLLEREENE 1 S8, RHEEn®E 2 MSEM
R, B, NSEFIERPBATHARRIULAME S UES 1| MBS HRIRE,
B, fH stdargh FRBESBAELFE -ANEERBNSY, FEAR—HR
MEH. RAKBHSH.

TEA—ANRBHBF, ERATFERE—F error BE. EHIE 1 MSHEE
printf R PSR FRFER, AFFEEFRE. KM, error BREHT LA T -

void error(char *, ...):;

A4 error BREIE X X REHEVR? stdargh LXHFHIHEA varargsh T
va_arg Fl va_dcl . /i stdargh MRBEHEF AL B ESH, EEE—AFHE
BHAER va_start ZHISE, BUIEESEE N TTESHER. Kk, error
B e X R Fros:

#include <stdio.h>
#include <stdarg.h>

void error (char *format, ...)
{
va_list ap;
va_start (ap, format):
fprintf (stderr, "error: ");
viprintf (stderr, format, ap):
va_end (ap) ;
fprintf (stderr, "\n");
exit (1) ;
}

Apirh, BATLHFE va_arg &, FAMAERR PR ERRE TSEIIRKEE
oo
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RS =T, THERTIAER stdargh RRE printf (LHHRT
vprintf):

#include <stdarg.h>

int
printf (char *format, ...)
{

va_list ap:;

int n;

va_start (ap, format);

n = vprintf (format, ap):
va_end(ap);

return n;
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£ . Andrew Koenig, Barbara Moo
Xip: I, &5
FE &#=E

[ %% ] Andrew Koenig #ll Barbara Moo K& C++4isk P Bl &0 22 IH R
LK. BARERMEE R, Bin, AT JLEHE L1Em (CHULRX) (Ruminations
on C++), (C M 5EFEY (C Traps and Pitfalls)F1 Accelerated C++H SURR B4 i)
e VEHR C++ View IR B (CHUTERY —PBRERFR, RS C++ View B
FIER T 5 FHE— Koenig KIAHAT T —K E-mail Kifj. FHRRXKEKY
AP SCiER

[Koenig HIHHIEY RATHMRHE, RAICELEEWMT. Ko RS, A
HESBIEER, FLEERNMFEAS BRI, MER, RE-DPAES. &
ATRRLE R Y b A B BUH M B IRCR VIR, Blin+ B —EAER, NRATKF
i e AR ? XEAARLE. WFERERZE, BITGHAEIFL,

’Bid: FHRBRININBHRINE S —EBEREFS? “Koenig” BMMEEM?
BAKREW? “Moo” We?

Koenig: “Koenig” £—MRE#H RKERLE, HECEEH “Konig”, BX
R’ “BE (king)”. FIEIMELMFHR. REERFEZMGTEAN, AREE
Ao BNMEBFHER-NMKKHFEHRNES. RiEECHFHEER, EFR
FERTTHIME ST, BAREBEL “go” KAF. M YUE5RFAZMNEENR, B
—AMEVHREFYEM “way” BEE, BINIRBEAMRAZAHR.

Moo: RB|RXANHK, BEEN—ARLE, HRFRFMPEET B
—BRERBZTHRME, MAEMIEEBEGFMERRER. RRENTHGE
MPETHRKEE, XMERMREE. BEH W CHEAREERBIURK R
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