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/* a simple test program */
#include <stdio.h>

int main (wvoid}
{ /* may hello */
printf("Hello\n");
returni0};

}
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O BB MR, PENEREHNZAESR L FXCHRRTRTH. /55
JE a5 HICRS R — b HAEE I 92 B A1 ST N Y PR 15 3 R O B BE

ERABE, RERER CIEFRMMmLHT. WRMRS TRNE,

CEEEAGHEMACETHEN, MEAAHMREFEiHiES FELH
IS EXFE. PHIESMERZMIC%E 2 (assembly language) SCHLAY,
MA R BT EYUE R EMAE ARMICHRIES . AT IEXRERHEE R —-Fit
BURRGWT, LIBEHNEFELAES—E. FHCESTUAELR
A & T4 A B S . (RRRERAARAR C BHFaS T it B
F—T C B, sATHEERESS —MIlES L.

Flhn, FrEEAE <string. h> L3RR strlen pREEY LI, 2R
BUR Bl — M AS FAF (ul) SR FFROKE, HEHSEIER 75
HE—TIcE:

/* strlen function */
#include «string.h>

size_t (strlen) {const char *s)
{ /* find length of s[] */
const char *sc;

for (sc = 8; *sc '= '\N0'; ++8c¢)

return (sc = s5) ;

)
strlen B—NMRESHRE K/ RE. WRESEIFZ /T .
strlen M TR . FBFEN - MEEMITEIE RS RE T EN
WA, B3R ERALE. ITEAEIESRR. TBER, fHMER.

REHLMAYMESHAENRREHLASETEPNEEID. 6
i, VRAREAOT#4E ) Pascal 2591 Pascal /% s #t writeln, B &, #RAEH
MM CiES TR C M R printf, XFX LA SALNYE, BN CH
KRR VEA Pascal AR AsR. R, X—SEFEE—CIETEMARITG
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AFTRE
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LT R CIEERRIAN.

AEERBMAEAEHATHHY CIEEHT. ACIESHRSHHEY
VPRI LMER ZFTRALA REH T LA, HARZAM. EXHFAT, BE
TR B HERE IR A T RER E RN AT BT MOA . R %L ]
REIEA TR HLAOACRE R 7 oK. BIGER A AT AR C AUSH HLIL4iE & E A
Haws . FIRMYEDY . WiZ RERSR R R ERICRIES, REME
MiC4ayub 51 C FErh i L.

A5k SRR INGTE A B AR SRMERIBR) C . FRY, @& iR

AT CHiE RS C B, XA B TR R TAER. ABwsAE T
2 1)1 BR el A € iR A SE B — R B R E .

0.2 CHEMAE

C FriE

Dennis Ritchie T~ 20 42 70 4E X 7E AT&T N/RERZEH KK T CiE
SRV A. PG T BT DEC PDP-11 iFE A & 254 Alds £ /Y UNIX
RETLRAMIAS. KW, RERAARR, ERURSHIGTRYEE
Miitag. F) 20 g 70 FE£AK, AR L4 C RiFRIEE CLESERIT
B EYL LB T CHMiFHAARMRA, FitEEBILE R 820
T4 80 E4CH), BULEIHE) C SiIFESHEIA O A2 ui il e & 1B R bl fLIX (i
e XBf, XFCiEFHITIRERREH RS T .

fEXEEH, HEEEFEELDS (ANSD WRFEITHE S #TirEL.
X3J11 (£ ANSI #REHE CHHENZ RSB T) T 1983 4. BEN
B B R ANSI A45HE X3.159-1989, ©

Sz, HEfRELES asO) A BEEREER AR E CIESHR
#E. ISO WA T JTC1/SC22/WG14 HiARZE it 23k X X3J11 M TAE#FTH A
# 3. HAET, ISOXMHT T4 5 X3.159 48 [F #9 45 #E 1SO 9899:1990.
XF AR C bR LRSS gmS LA AR, BAmREE—
T (A E RS, (BB T ARHERE OFEA R R M.

AL Z g AT IS0 CHnfE. XEIRELREHEBRLE B C triE bR m
C trdEFEM A HE. 1SO EHlE ChrEREILA. WRIFI VR AME
F1CHriER A, L CIRdENNE. RATTRERIRET .

Preet 2B CARMEET . H3, EXRAER -FLmiiiax e
C trffE. —MRiEE o —E R HEM A ER, HRA B EEME. #EirEn
RSB LT YA T HE . X3I11 HpEE C MR T — Rationale.
GUSRPRIT X301 B S se gk A 4L 4727, [R{%E-— T Rationale t1iF 24 B #f
B, 2, FERMME, Rationale AR RIETHRHE C B2 HE.

D |\ CiRS MR ISO/IEC 9899:1999 ((C99), ———HFit
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#0% M A
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C

INBER

PRAE L F

REORIAF

FEATIH ISO C il PIELS. B—BNA T CIREMESS. TR
s SCRULANEE A AN, oot ] A Sk S T bRk A S5,
7. FE
7.1 9148
711 BiRENX

SRR RS RS F NS R AR RS RN RN AR, 56T
FrRmEHEMENE 4 (BESI) %, A TFHBRKERS FRNENFRN
BE, EHRETIR & A a0 R 09 FF 51 .

FHRIAITEARP G TTENFESF, Eal R 5.2.1 ¥l BT ArE Db 52 K
INE R A E A,

s B 8T P R AT A BOR T I FE S T e 0 SR O R R T S, R R R
FEFRESI NN BRI R Y. C AR CAME T — 48 sk Rk, {80 LB
setlocale pR¥IEM .

H0: FIHHR (7.3). setlocale iF¥l (74.1.1).
7.1.2 dRE LS

BB ERBERE— 1 & 4 ¥ e, LA AT Ll — 4 #include Bkt
PR R . LSO T —SAHC R R B, A ELEG 8 I Y — 2 20 3 Y 26 RYFn— 2856 fn
A o

PRk SCIEA

<assert. h> <locale. h> <stddef . h=>
<crype. h> <math.h> <stdio. h>
<errno. h> <getimp.h=> <stdlib.h>

<float.h= «gignal.h> <gtring.h=>
<limits.h> <stdarg.h> <time.h>

BHLAT— CPH 2 BRI RHE SR M ERT— TR IR, (BRI NIEH
B —REHB LAY, T SO BAEAT SRR S LR, BB ARRRT AR AE LY.

kAol PALMEATIE F A F, Rk XMl BIFE - TR EMBHAEE T 2K,
EHME#SAE - KHBERME, (HEE <assert.h> R RHLL T NDEBUG MY 3. IR E
Ak, EREEA X EEAES RN EE LS m, W AR — K
EARAMEMRBERNR, RECEXWEMENNEZNSEEE. Kiln, MR -TriR
FFEZA P E B AL ARASE —A-HUR 893K 30 ] AZERT X AMri a8 —Ik
SIRZEHEE . BAAE LR EE Z AR IZA HRE YR 12 BT

0. 2w (7.2).
713 RBAERIR -

— Sk SCPHER AT S S LT 2R ILAR SR AR SR TR B BT A BR IR Y. WIE
R M S B T S IR B R B AR B S AR IR IR LA M SR A T oRAE R
SRR AT SO R & B4R AT

o i LR RN — K F R E PR T RIS MR R AR R B AT I -

o SRR LUF S8R FF L f b A FF R N SRR @ AR R 1 bR ic a5 =2 Tl 7 i A b SCHHE

HEAR A A

(D 48 C bRMErPiSERARRT L S PFM 48K, UD <assert.h> MM R C falidP 72 . —RmEHE
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FERMAIER

o RIS F4) (EEERRE) PR IR S B RIR AR i, R
EHERTHLE S AR A

o REKTAT GEENRD) B RASRE RSB IR 6 5 R
S B ORRBFIR .

o HAERENTE CDEEQRD) DI L HETR G SRR,
A IR 6 252 ) o LA SO FRRAORR R, LB RO o — A
LXBAET.

HREAMRAFRAL b, R PRFEHEEE LT MR, RN
AL F RS PR RN RS CRET 7.7 AT RiFs), BBaxfiT R esE e ™,

b

88 {F FH /B &5 F 55 09 0/ B 5 localeconv, fprintf, fscanf, printf, scanf,
sprintf, sscanf, viprintf., vprintf. vsprintf, atof Hl strtod,

89. 3k LA —ER—PH XM, L XMBFPHEESHEENFRFEIRA—ER
EE{UF B G A

90. LA P EREM IR B PRATTESS errno, setjmp Ml va_end,

9. AL A RERE, HoaUE, mAafERMmirgshXx, ALl anfHx
3 LB A T, TR (R BT bR IR AT A0 2 T RIPCACH 22 6 —E A RERE K.

BB RN T C bR B R B R O =

7.1.7 FEAHRYE R

T s MEaHEL, REFEEDIAROEMAME. MR —-TRESEA—
TR (I, RBE ORI — A, NE RS As E sh e — 56, SH—
SN, AR REN. MR RESRBRN N, BLERFS B R
BOOHEET RITA — A, XREITA MO TR F RUIa]) CHnSRFSHHSE S 1 X S B B0 5
— AT, BLATRBARS) Lk EEREERE. 7~k R ER -~ e T
BE X HE %k AP o — AR T . L, B ERL TABaS T, ChERBHRF—
SRR T, — RS E AT LU SR R & RS A B R M
T, ANEASFRERABENR I EREEIBFNEES. FE, B — RS
WRBEBENLT ™, HGZREMNEALE R AN . FRBRITAEST L fundef FiLLHD
Ho 4l L ATLUE SRR BB . — MERZE SR RO — TR I
W E TS - SRARE, HEMTLSESESRIEE, Bl @
T, EREARSRIENSHBREEN. RI8E, IR T I 78 PR a2l T R 8w
EAfESfE—FAR P, XA FA 0L BA AT 302 H0IR (9] (1 25 R 1Y s Bt U HI
Jm&ﬂﬂﬁ“nWﬁﬁﬁﬁﬁﬂ#ﬁﬁﬁﬂ%%@Tﬁﬁ%i#ﬂmTﬁjﬂﬂﬂﬁ%.

ENEL RS A — A 3k e AT B SRR AT LA AR B — A R R, B A B AT Ea
HiFS B X A PR BEB R AL 1T, F BRI &S MM Xk ST aT LA E . SR — A8
A RS RFI RAOREEA AN (FREHEHETEIHEL ), WATHITRRE L.

BIF

e atol A LU LT LR 7 A48

o AL SRR (RTREA L — T ERTE).
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#include <stdlib.hs>
const char *str;

fE LW

i = atoi{str);

o GE IRk SCPFROER (MSUER T — T RIEMREGIRD.

#include =stdlib.h>
$undef atoi

const char *str;
ForLLLur f

i = atoi(str):

i

#include =stdlib.h=
const char *str;
forLLu® S

1 = f{atoi} (strc}):

o i BAFW.

extern int atoi{const char *);
const char *str;

fEoLLm

i = atol {(str);

o ETBA,

const char *str;
EL )
i = atoi {(str);

B

95, ARRERLIE, - ok B AU A FE R BHR At — T L PR M R, BMEEE A IR
Bl r—1k.

96. [ SR VR R R LU FRIZ T LR 2 BR B, LA GEXS a7 7Rk
FEEME L. Blin, $RRTF BUILTIN abs ] L5158 i # abs BSR4 .
PRI, TE B Sk S BE K — 1 AU A 8% 1T LUE 32 53 R IR AT O AR R 38 4 E
FHFE.

#define abs (x} _BUILTIN_abs(x}

iR R, R P & B IRIER abs HEAY S E FE R BUR — N B
PREL, flrTHESIXFFRTS

#undef abs

A LBEY K PR ERMT abs f)— M RLHNAA BT, Hin, 5
BEAE R & LSRR R R R R 1.

EE, X5 A I1SO C R ERRIE THENIRC. ENNF
RAIE OB, FEHESUN. RESIHNZERE 7 —RHE% RRELN
HEREREE). 81T3IHBEE T E20—1 %S, LABEE CirifEsd
A& . AR 1o AP E AR A RN PIET RS .

AT 1SO C prMEdfRAR 2t 1T T HERR, ARfEAIRG (BLER TR XA
CfrMER SOR 2 HIBIA . 28R, BITMBRIEAR. B, TERERNE, &K
W A, KEEW T HPAHHRIRIC, EILaTESIA T —28iR, m
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LI HRRI(E A

JR RN BHE I WA B B BeeEiR . FRLL, 24035, C RSB 2
YRM 1SO #1 ANSH HR B K15 R ENRIRR Y C FroE.

C ¥rAEXt TR S AMar G C drAEBEA R Z IR, Hrh B EmBEa M SR

O SR ER K 3
O EHARFHEIRES.

C tRHERERGE T 15 Atk 3. {Tfarflise UARAHLE CiE S E L
HIRF S5 BEAE ol Rk S sE T - xS0 BA LU LRk,

0O AfRF4. aJLILZREEHEARESL X, HERSHAE K
.

O ABEAkE. (TATHRAEL ORI R THRERASTS B LUE & HoAthtr ik 3C
PR . B AR bR SCFELE T Hof A Sk SCq

O MR A 6 FASFR. DSBS hR ik SO ELE BRI R T+,
BRIG A R Sk O B CEFE IR RIS . ANBETE A B P AL e
k3. FH, WAREAEREPRMER U Z AT E LR KT

e C BFERFRERB— I AER: CEXMNFLBNEAEIAT
FPIA9L . 7E #include $54 2 A REEA — Al EBRE A, fRAT LUBAT A
WL 45 5 st sk ST SR BB A e T B R WIS . AEAL C 4R
WA LR EE I AHA R .

YREVERIF AT REZ AT ENR A O 3k S0 . AERMEfTdrife sk SCHH A7 AR
msk 4. WIMARSTERA RS LR, (B REIRH2EEX
W, —TIZHERRIREIR, BTN C Btk T amAa:

a LI/NGFERETF kL,
0 #HGH 1 ~ 7 INEEFMEE;
O L .cfER CIRHFENES, hiERL X BNES.

i 180386.h, matrix.c fil plot.h. XA HZIER T REH
1 C #iFds. BRBE—TF, RERVUEMERZEL 5 B NEFE
BB FRRETEFNAT B, X CRREEIA. R, BREH, X
WK R I RT R TE (RN C&REFT .

PR 5 B3k AT RE 2 T BUBRHESL SO P A CERE R . ISR RIX FEAY
i, VREAHAEARME L R B FERITE M9k Tk . B 1 C 1BF

I P S SRR R . A ERTE—A BRI 2R EF R

HESL SO TRy, X2 AT AR Sk SR SR B M 7
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F0¥F ™ A

in & =2 i)

B 0-1
fin 4% %5 [d]

SR E1 13 S04 FE 7 — I R A #include $54 G 1B, FHIAX
FSAE RIS, MIARRRES, QA R SO A e 2

fln, RATREE—A C BXHTIF LT AU THA:

#include <stdio.h>
#include "plot.h"

KAV L R B P AR HE S SO . (B AN SRRE BT A BRI, SR O X R

BT . HEMEX R S 2R E R B R .

CirEFERIEREW A4 220, FEFE LT 200 MNBLFE. Bz,
ERRE TR A2 FHEER B E M. 55006 & T LU FHER
ZHERE A B 0-1 B T C BIFPTFEMNG A%, ZEE A Mauger
H1 Brodie 1Y) Standard C —15, E&HIFRATTLLE X —E A HMGFAZS .

- O MR (ERPLUARBSRENES) 5IA T Hemazn. —
T TIAEERERE L. RE. BETZMEEE B AH 2

T AR T ErAREE . SRS HPRIC.

D RE LB — TSR RBRSEHIAT - mEZmE, HhasET

i A L B9 4 F -
0 AR - RBIRRIGIA T — 15 agssE, HhaiETIRE
HIEE 4 .
0 HEXHE—TERBEIAT -1 FimaslE, B hafEanRsn
A F
BRI TR
HHIE KR X
R L R
BT S BiEAS
e T3 Hekm
KR HOE R RIS
RRGE | o R KRR
- é BARTEE B4 A EV S
F B 0 I R P s R 5 2 U B B R L

o B R P AT B 5 2K R A B AL
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—PMGEMNF AR P RREUL—FFREH—-T2F. EMITRR
HHH -1 BFRTFENmETE, ERXEAAXNRBFEES 250
I HiE. B o1 Kl ERRSEEE HAhnGasm. Wi,
AR BRI XRRFE. XFWEZ BTN —ERERE 3 H KR 2+
(Flin, PRASBEFR S X 5 4 7 5E Lok while.)

ELPrfERT, fRAY ﬁﬂﬁﬁ%%ﬁ$ﬁﬁﬁ¢%ﬁﬁﬁﬁiﬂ¢%ﬁ
AT XEEmABEARES TEERMNEHERAR . HARICTE
W—&ﬁ&mﬂﬁg$ﬁ.¢%ﬁ$$ﬂ%ﬁﬂ§ﬁ%ﬁEaM%ﬁﬁm—
EEEAEN, EX—1TERAF—TRBT, Ba—EBWRNMLITH
AR R T g, Hﬁ%%ﬁﬁ—a?%ﬁﬁuF%m%EMﬁ$
EATE 4 RSB A ARG

0 UTRLTLBREAI/MNTEERBREVREMBIENRNAF, Fln
_abc i # _DEF,

O UMATRLE- - HTRHEM T KEFHHALNESZ, #lN
__abc @i #& _DEF,

iofE, EMAFITUESEHMEEGESENET, B XAFARTAN M
A% A AR A SOt R

0.4 FERYSEIR

A4S e B B AR R S BRI MR E B ks, REBE A
EEN C LRl b AT X AR, A% R X S R T X 2B B R
SLHY -

Rig O TUlA—AR L8 CRLHRBIFAEESLLH, #ld assert.h, Ggif
AT LIRS U B FHERIREF, BEF DRI LIRAE S
HFTH AR ERRE TR — RS L. SHMNRFEEESH k&
i) L

0 TAKER LG AL . RO HERED R B4 HARHEN—
Hor. BMEFRBRLABPRENTRS—-T, tASS EEmRTAN THE.
O TARAGETEANMNEBEATAEILY CRILAFRME L RHK., FKiF
Al LR ERBMN AR R FENREB T, ARA— T ERBOTLRESR

My R NEARS . XPERISRIELE AT BB ST 26— [a) &

O Th—5— S e sLah R, iELEALIRE L EmEUE
BeF|—A~ HFRES R . X Rkl A TR Sk 0.

O CRIMHLEHIEESHINMBEFH, @A - IMEFR—NMIBFHE,
XREBTE 0.3 iiiRrIE.
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O 42 Fal REI T A M FE SR — M F AR, woTiER R,
X 45 B IR FE P RS &0 T SR AE IE &R T4

PR B4R B8 A AT RE AN FTA X SRR LS. BN, FARE i — e 1y
ARE “H&E7. Ko CHI MM CIEERSE, JFAMAMI A
EaY. M TR '

EENRE A B ARG AR 2 XUAE R, HoA AHE 5 BTE AR IS F T BT A AT
H, HAHEERR.

O B ES— T LR ¥ S IEE R MA C Wk, S48 R R
7 (MRALENTE, @FETRIFI FEml .c F4%.
N, PR% strlen g7 strlen.c . fERMFERT, X4
He RN . EREE TR A, MR BT EYE XL NE
— AT LR 7, RETEH T F SOZ 2 F X e s,

0 ®R&BZFIHLL—D FRIZKER - MNKEFEEI L, 0 _Getint,
B SR B L3 i T Fra A NP el A bR 3k U P BRI B F

O JE i PR Y eR BN A Sl SR UL < Pk 4 B C IR X, 40

- xgetint.c, XFERCHOT LA 2 R g s g, KRl A
EELE PR R BIE AT SR B .

O ACESHERR A 2958 — . TR H R 0T BE7E B L2 A9 eR B0 A9 BH i vt
% . RATRMEERIEAERSHNE®RE, RO7ETREEENY
AXES (O MRS L —171ER.

O KM AT register B, FANENIALHEZHIFHSMEAHIR
fl. WA, LSRR GELLTEF R T i ir o frds.

O E—TFEAA] kB E b, RBATH - IHES/HE (B8 o0
strlen 5E ). P X AR Y eR B0 B BB 2 8 RN A Sk SCIF R R €
SCPrHE SR, PRI SRHALE T 8RR E R R E .

O AH4H C AL - AEMEAIER S, HaEhaE
XA T . ALK HSHEN IS, XEAEES
G A PR SR AR AR A T B A ACES B R IR S R —FR Y.

0 S EBERE CIIRMAHERMEHR & 4 38K 6 RERSHE. TR
AR ES AN L PR IR SO FA P AR R fUAS A D) i AR 8 1 R 4 T
B4 AT, 84 C HHNERR —TTHEEBEHH T EFEMS (D)
ftric.
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HEMIHE

0.4 Fu)EA 1

PG AU A BHE R REE. T —BORMBTE, RoSm—s
ZHEEEDER 20%. HTHEEABALERER, XECRERREL RS
.

A ER 0 S G S H B —BA . SR s, B
A AT B PR R Uk ) SO R e A — SN BRI AR . Rt ish
FIA T —4 C RXF LRI A R ER M KREZN. B2, XHFAE
F G CFRE— R . FFRRES C BXHMER HARKERRE. A8E
AEZRK. RANE—A%FERERIERFRIHRA 2 /0H — A RERLTh B
iF. ISR AR L EG R, (HelEkiRba LS
TRl A

A H o SEBLAY 15 A TROCFER AR HE L 30 . BTEIFRS i 1 ot Sk 31
B LR — e RIS ASE . A X et s & Hn
SCEATHESK LA IR .

WEHUREZ NG, MRESBENRREL SO UERZ&#. Flm, 15
Al LLE A R R T A E LT AE KA <stdio.h>

#ifndef _STDIO_H
#define _STDIOC_H
.../*BODY OF <stdio.h=> */

#endif

Wk, A EBHIESL _STDIO_H R T ALAEREBH —KHF.

&f 3k L <assert.h>, YRAREMMHXFHE . ENITAZBRFRTE
5 S % 45 NDEBUG il BB F P EBEX AL ma R, %k
LKA E T assert, IR TFHBERTPHEXNTARBELTE
NDEBUG. % 1| &t —ihtiX il E.

A WA P EE R L U Z B A B S PR - SRR TR
BFEHEEANRIMPE L. —MEFRIZAEE A EXLT HEZ 58
kXA MASERAIR. BRE N size t WR—THIF. EREAREN
sizeof P/ MR (B 11 ). FRATLMEEH S — 2R 1Lk
PRI B UE X o

#ifndef _SIZE_T

#define _SIZE_T

typedef unsigned int size_t;
#endif

% NULL B 53 b — 017 VR AT ATEARAR] — T | A S m SRR R A=
R (—MRAEREFEIRAOFEEHE) AT ERXE. € EXAER
— T2
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#define NULL {(void *} 0

fE— A BRI A X B LB S BIAR 21 A TRk . ARl C
FiFA MR R TR L. BAHFEZNFAE LSRR HFE B R,
EAIRMERICSZANEOARR GX R FHESHAMRHES. BELE
BELLE £ A A1 i R B  E L

BRI, IRLZATE 2 b IR R 6 3, X R — AR HE b o) i .
2 A PR IR I

O fEA T REFGE X XECER, BRI LA
1.

O B SURAE AT, AR IR — AR R AT Rl

BB SO 4 MR 477 . FER /PR EIARE SISk SO AR A3k

.

IR MR (KEZEEM), HATEL T EEEHT AR S
AT TR CAE.

3 A% M R ¥ viprintf, vprintf fl vsprintf B T — LB XA
[E IR . 24 URAEFTED— ool 230 0] & SR FR AV BB, 7T DLV A X e e &
THBERZ — ]S E. X 3 M eRBEE L U <stdio . h> ifEH], A4
BAMUERA — > va_list KM S H. HEZERIH WA E <stdio.h> f g
Y, B RS <stdarg.h> HSE L. iXBHZE AT R?

QAR — S, REKIERRE R KX <stdio.h> - -EHE

—A~va_list FEIWE LF, ALFH-TAERENET . BT

S NI RIXRX 3P RECPHE T REER, MEXAZRE . (X
SR, SO E R & E W 24k S0 R el RRE SCRITR] SCF Y [R) K )

ERFRF R, WA E N va_list AERUFE Fo 4k M X ok O R R ER) .
CATLASE R, HEFARR NP XEL Rk E T M7 AR (A X 2 iR 3
Ao, RPTEES AR A& 3k i <stdarg.h>. FTLl, XMRERFAMT
¥E. HiIFMFELE (B EERERFEE LY <stdio. h> FIFT{EER
sl {4 <stdarg.h> fiiEdE.

PR SR G XA FFER A A TR E R . BIFROHTERTF
SCAFGR IR PR (4 A % — MRSk SO . X ERE B 4R 2 #include
AEEHBRLE S — AU A SR L . KEBARHEL SR E — 1S
Ashap E A XS HEERLSE R IR i WA REIERMG, RE
PRk U AR REYE Al 8 C TR FRS
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AR 2R AU VT BRI R LA UL B B 4095 . (RIS <
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B — RSN O BRI R — A AP Bh . EpRh, YR
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HRE-NE B ERAEN AR E R AE—E, Wi
BIFAIEMFUENERF —FER, (EFALZMERR. B kE
ZHPANBREMT. —RABRER25ES —RRBK Y. T
(EH—RAEER AR — R, A SRR EEE T, RA B
WA T —— XA RHREA T . T X S AR K2 & T 1L
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H—AIRIE AR, XH, REERSIEHRRELAERE FHE
TERMRULEH, A LLZ AR SEBAY . T i 20 A P RS 3 A
FRESCERARYT . T AR e RATD ) Py R RO AR, LA MIRARR TE JR
. R, EFZREEXL-NTRERTEE T EOMBEN, 5508 Y
fHlAV I EC 0 el 2 P L T8 4 A0 7 R RO B 4%

A — A AR R, WMRB AR, MHeEmEsE. 2x
M. B, HANAEXSFFSEEDHEEEGE. flm, MEEEmn
BEEFE R, TiREHEERFAR, 250E TR ABIR AR T AR . &f
AYTE HE B -

O e SABEEFERTRA XN
O REBOM LA A P AT

O HAEBAMESR;

O Xt “RL” HEERIRHE;
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0¥ B 4

T Bt

O X “Er—” M “silk” 145 AERAERE.

AR ZPBA YRR AR E B T S ) s A KBB4 a2 B, R
AR AR LA 5 WA AR 43 . A R LR SRR A3 45«

A RBETE R &, ARLEAIEE AT R T BE £ My K 7E i B T 2
IR AR A . E BRI BT LR B — MR R, B R4
HWAE I E B — 85, BREERT, WiZitRRMEFRES 5
FI A o 30 17 32 AP ETR BE IR BB AR AR L T R AR R . R
B U FA A B . AR RBS—FF, SEI R A pL 88 th 1 %
B A A

T 2T FR A+ ARG . RT, EXHIRABAE
BRI AZZin, REEFMITE. XBANHRBLL ZwE 7L
AR IF AN, (BRI BA K — 0 e R i m] B AT
B E—A 8. ABHET REOMM, LU —BEA4ENIREER
KHMESCHLT o

M, HETMREEEHWAERF. SMREFHNRKT CirkED
AR U RN BE I, Re R I el EE e
FHNBIT . XMBEWRE, WNARLE, BNART - MRNTRIARSE. R
M, EATTA a2 Fa A ARES M I e, — SO B IR K . fEF
KRUETEABAMAENT. il L8R 7R3 Rtk e

TERIA Ui B9 IE S IARETIE T, KB HHEL T X Sl sk 5 M s A e
B Al RMERPANKBERD-ENBEN. RERJATRIEN L
AT R ETRE T EREATT AR, X R T LS. MR
i — 2 IR (B SUR ARG ), I X il i (R R R 59 92 BT
R WM B EE SRS gk

A 18 BN LA L R R -

O $TERH —AMRAERIFIA TS B, B 1 E RS R A SR8 2 BT IO IE
itk

O R IR R AR, LR GRS AR BELEE R
f]“':

O AR FEORMEER, A e R

O R H AR,

ROELFR TEEN L XMRNZ FRIEM —1 ¢ A8 04 4
Fo HIE, tassert.c ik L <assert.h>, ERIES assert fE Wi
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BT AR Y—MSWTR M & &G URIRPEROR . 2445 33 <assert.h>
AT B 2465 1} SUCCESS testing <assert.h> HER{E 8

BARTE tstdiol.c Ml tstdio2.c Il —PE, 4 86 H & A9k S 1F 3K
AR REESHRNARF. 8, SMB03CEE X T T HCH main
RRE PRI LB E— IR C AR A —iR, AR — N A
o AEXEE AP TR C bRk, B s Fis Ly
HFUFE Ik, RORBHETHEN MBI 7%, BAYTEDTiC
14, I BRS04 F0 P B A A R AR AR e

0.6 SECik

0.7 I

0.1

ANSI Standard X3.159-1989(New York: American National Standards Insti-
tute,1989). X e dr A #) C #rfE, H ANSI B X301 BERSF K. B C i
HE B ATHY Rationale fFR T IR BIRA BRI HITLIL .

ISO/IEC Standard 9899:1990(Geneva: International Standards Organization,
1990). Bx 1 # U400 M& 8% S AR, 1SO C brdEf ANSI C #RHEER4E
[Al. AFhg| HARE 1SO C FrifE.

B.W. Kernighan and Dennis M. Ritchie, The C Programming Language, Second
Fdi:iﬂn(Englewnod Cliffs, N.J.: Prentice-Hall, Inc., 1989). XA BHF | lIEH

B RHSRERAT TR EE. Edh C Ut T — "i‘ﬂliﬁ'ﬁ?ﬁ{]%ﬁ&{ﬂa
ﬁ % 2 BRIMA T ANSIC irHERIN S, R—FREFHT5HE.

P. J. Plauger and Jim Brodie, Standard C (Redmond, Wa.: Microsoft Press, 1989).
BAFNED C MR T MR AXEENS %, CEE TIESIER
HHBINE.

Thomas Plum, C Programming Guidelines (Cardiff, N.J.: Plum Hall, Inc.,1989) .
XEEG CRBENSHREN —E B, S1F 194 ~ 199 TR 55— B iF Bl

BT T i3

T HEULI A T A PR B AL 2

O PRELERITIZ.

O T A BN RS eR B T E T LU B TR KR4 5

O RERESREHEMNHARBL/.

O REREFHRE .
HERBEGIA T &5 EBAPEE .
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FOE M 4~

0.2

0.3

0.4
0.5
0.6

0.7

0.8

0.9

O et L rn e iR A B .
O eREAEHEHLTR AR/ AR 55 .

WE— A FERFREN GEdN) BT

®: {{struct x *)x)->% = x{5);

ik x B9 5 AR R®. RiEE—NERF D ERAREEEM AR
) 2

T H AT

double al] = {1.0, 2.0}:;
double *p = a;

double sgri{x) {return {(x*x};}
#define sqgrix) x*x

FES T AARMGER R A2

sgqr{3.0)
sgr(3)
sgr(3+3)
lsgri3)
sgr(*p++)
{sar) (3+3)

R~ sk AN R 0 F X B AN R ?
REEASFGA AT LU i SO B LA IE (BFR), BRI ANEE?
AARARHESL SO AT LA E AL, IR AUR A A RR A SRS SR 8 G th BR A1 & 2

[3% ) i RARHEL ST MERDE LB T, 18I BB BRI B AR IE— /MR
KRR A — A LB B kI RE IE B HIIZ 1T

[ R3] fik— ST B YA FPRMER UMY, REBFRORHERN A N
B o

[ R ] iR — R Bri, E07 E RARESk SCPE S e BOE X NBR e
— AR EEALE



B1E

<assert.h>

1.1 H:AIR

kX <assert.h> ME—§Y B LR ILE assert fiY5E L. AILATERESF
PR A MLy AT DK EITHN S . MR—EEESIENER, RIIAHH
BRI D REMNIRAER, HFAERITREZIE. (5B 12
BOMARERERW T Hi, oTRLXFERY

#include <assert.h>

assert (0 <= idx && idx < sizeof a / sizecf all0]l);
/* alidx] is now safe */

AUSRESY I Ok G, (U2 ERER A, EARERARS idx &
REUEHBEEFEN. HAKESEEEN. RSB FARHR— “R
aTRE” MEBLRA: T, B LS INBLZWE B IR TF A 2 B S RERE S
7, FELURHRASTE HAtbay ] &L

HHERE, ZIARME MmUY I TAPRFFEEL4%IEY
Bz, LielfEm™EfRREEMEFREZAHA. EXMAPESEXA.
KRN MERIKEA BOZR TN TR (2 H{5 QR REB A
.

R EMR IR, WS RERKEFARREER. XH
M—TFEE AT LUC R TR EME S, e B R & R b i 698 48 5
. MG, ATLUMSEC R M ITRE A AR PR .. & EiX e
Wi E e PR E TR, [Ae AR R e £ .

<assert.h> [F#FHOE T X FAT R, FAT0T LLUE L 7F B FF 0y Sk b 7 8
X 7 NDEBUG K {4F assert B . MEBRFPEMF <assert. h>
i Hls 77 P A 5E X NDEBUG, 1%k U4k &4 72 assert @ SUHTESIIEA, &8t
PRI A— A, KT S RS VAR H— ARG R,
RIGRFZIE. B2, WFRE LT NDEBUG, kUt &iEX %€ LA
TR EEAER LB




18 #21%

<assert.h>

12 CHENAE

<assert.h>

agsert

|

7.2 2 <assert.h>
kI <assert.h> g LT 2 assert, H3|HTB—4%:
NDERUG

JG B AR <assert .h> F L. IR NDEBUG TE{I & T <assert.h> (Y S cp Kb B &
MEH, ot assert g FHIEE LN

#define assert{ignore} ({void)} 0}

% assert Wit h— P EMA R — 1 LEMREGETH. WEY TiHA—4 T
PRELTEE || TRE L, BRAXFIT AT L.
7.21 EFEH
7.2.1.1 # assert

iR

#include <assert.hx
void assert|[int expression);

AR

& assert [MBFHMALH . YEHRTHRAER, MBEXRERNHE GREER 0 H
%), assert FELHE ML BLE LR AR ERR LB A X TR MEEEAB A IE L
(BE SRR A, WM A FRFECATHE— G mmE 9 R E LaE _FILE_ A
_LINE_ &) 7, RIEEFH abort @E.

B BI{E
% assert {45 {E{]iE [AHH .
$N: abort Y (7.104.1).
BE
97. 5 ARE BT RERA LITHER.
Assertion failed: expression, file xyz, line nnn

1.3 <assert.h> fj{FH

"id

- EATERNIFEAE - TMERE assert ffF. Jik assert £IFZNHER
LR, B T AARE AR RS — int SETR Bl — void 2 RIZE R
WRE. ZENSHERE LR -IMBERER. WRREXWEIT, E
5B —RKERHL LBFHIIT.

KbrgeE HBERE— 18— H JEB) RF R (F) Mk,
1E for. if M1 while i&4] b5 Ax e R B W P B A i . — il
LA 5 2 . |
if {! okay)
abort () ;

B4l abort TEL LM <stdlib.h> i, YFRFFALAH T 4R HRT R,
A LAVE 2 R Bk 25 1L B R BT -
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% NDEBUG

make 3 {£f

REBEE X

s AT LR B AR AR E RS BR, 7EIRIRED AR, Bt atT
AR A L. 2RI, RUTORBSRIE, —F=RBRFE AR s R«
Ik TeBFEMKNREEZATE, RAETHEERN.

BRI W R TT O A RS KR MR . (B 7008 iof SR 5 X e
i %% NDEBUG = B 5E X . — R H X RGBSR, WRRIHN S BA
FREMLE, WRTEGE LU T e T

fdefine NDEBUG /* disable assertiaons */
tinclude <assert. h>

XEACDHE IR TR S A AEEER. 248 0 5k 5 & i et
%, “H—MERRSEFEY k. (REHBIE—ESHEILXFREMN.) At
AP R R BRZEE L.

REZIFHMIF—MEREATE. eNRFEEE C B UFZINE
H—PEENE. AL % A SR B R Fr SCHF#Y make SO RIS 5E
XUeE L. FEARE E X NDEBUG FN S8 B W 5 RBCE 4. T80 280 3 o] 3] — 4>
EE A AR B R EHR, EhR—AEES EH e E . C PRifER
A A X IHABRVE(E MoK, BLBME AR <asserc. h> MEHELE FIE
2T X s

XA RN @R . BRFERTI AT R BIAIRRE, Fra Kby
S EAFSE. AFENPREE - TAREETEESR, SaFE—KE
B HEMEIR. B3 <assert.h> Kk, SREXEHIKENITRER
2A4pfk . 1%k HFSHUE assert #5E SOKIE I NDEBUG 4 Hi A RE SCIRE.

PR 1t 5 B B 80 SR R AR T LAAE AN TR SO R A R B 7 XS .
w, M E R ERITRIEA A AR, TSR TR, SEET
ISHUR PR Z 0T, — D ERAETE AR IERIF. A EBRRES, A
T BAE— IR P& T AR 7§ T e QAT S

BT =T HES, LS.

#undef NDEBUG
$include <assert . h>

BXRHWE, LS.

#define NDEBUG
#include <assert. h>

HE: BfZ NDEBUG CABE LT, HAMNAMTULZLBELE. Ik
o4 HATEA, XE-MRMEE L. EirdE CPhERMRERE LR
AHE . ERAERPIRAEAHBRT. KAHBEEZNZKENLT




20 $ 1% <assert.h>

1.4 <assert.h> 3L}

XAk R E AR LD, EOHEHER A0SR, T X NDEBUG
fh ER PR, 2k X — BB — SR

#undef assert /* remove existing definition */
#ifdef NDEBUG

#define assert (test) ((void) 0) /* passive form */
felse

#define assert (test) ... f* active form */
#endif

REEUHE X N A assert WE LUARFELE, ARATTLM) #undef FIALFRIR S HL
AAEMRAIER. SRATL ftundef —P2F, FMEEEAREEXA—TE.
(AT LB VR ROM B € UK IR ) B, MRE X TSR, XA

LhPREE 4 RARA LB .
—A T B b g S % TS BB A A R
#define assert {(test) if (! {test}} A
fprintf (stderr, "Assertion failed: %s, file %s, line %i\n", \
#cest, _ FILE_ , _ LINE__} /* UNACCEPTABLE! */

XA 7 X A F & R A REHESE -

O HEAGEHEEREREAEAE YR, Bl forintf, BHARETIHE
stderr, X#4F HAELE L X <stdio.h> th IEHRM A BB E Lo
BIFTRERA AR X kX, {H <assert.h> —EARERT. —1
FE R U0 SR A & A3k 3o, BT UE SR AHZEL S P iR E 2
FEEE. XRERIANELMAR—BE RS TRk
FrechResh .

O FEUHMEEY B I— void BRI FIAK. HlMBFEBEE BN
(assert (0<x) ,x<y) f1Fikk, ﬂﬁxﬁﬁﬁﬁ'#iﬁﬂl AT Aa] 0]
BB AR A FAPRERT .

O ZRXA LY Ry H RO H REan. N, BFR#SRE#E
M. miX A SREA—IMEET 5 S8R

P 1-1 B8 T X1 assert.h, % assert XFSLII7 AT T 3KJ7
o @ XF R, A RARERRS ARRE T BRI B R E KBTS R BT A 1K
1. X MNELL xyzionn Fik (EA CHRMERITES ) HTENI2 IR B89
Bl—-MNFRPRSEh . FHBORBER xRS HESRE, RIFFH
HPHER PR RS-, B TEAT £ile f line, Xt CfrifE
2 HE R EE

_STR — S AR PIERANESR LN AV RAFHBETEE, T
VAL BT AR E. TERRAE SHEARTRE—TESMALEE . A
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FIE 8 Sk SO R SIS B _STR A _VAL R SLHL, HAP—ANE A
ERTHHERY RN _1nve_, 54 RE+HPERER N
FHEFHE. 2B _STRF _VAL F{EM—4, HLBATHEFHE
"_LINE__*, WIARGEEALER.

& 1-1 /* assert.h standard header */
assert.h % : . L.
#tundef assertc /* remove existing definitien */

#ifdef NDEBUG
#define assert(test) ( {void) Q)
felse /* NDEBUG not defined */
void _Assert(char *);
/* macrogs */
#define _STR({x) _VALI(x)
#define _VAL(x) #x
#define assert(test) {{test) ? (woid) 0O \
: _Assert {__FILE_ ":"_STR(__LINE_ )"" #test})
fendif O

PR _Assert B 1-2 B8 T 30 xassert.c. EEXT EFAMAMBRBERE _Assert.,
—ANIGUb ) _Assert pRENEEMITIZWNE S, WEERN B DRI X BESH
FIRR A A BE R (X L THEE Iﬂﬁﬂﬂﬁﬁﬁ%ﬁ‘]ﬁﬁ*ﬁi’tﬂ%ﬂ%iﬁqn

-2 /*_Assert function */
xassert.c #include <assert . h>
#include <stdio.h>
finclude <stdlib.h>

void _Assert{char *mesg)

{ /* print assertion message and abort */
fputs (mesg, stderr);

fputs(" -- assertion failed\n", stderr);

abort();

} O

CIIZELL: PR3 _Assert (T HAHALKFERE. EEd A <stdio.h> dafeER
HIeR R fputs LFFF R G ESRHERIRN, EEMH <stdlib.h> PHE B H R
¥ abort BH L ILRTRIFHNIT. A IRXLE LR SRS M E Y
B MRARIT CAH—IKEH 7, BXERiE 5 RN B ARSE. B2
WRIRT B T M 505 69 sR B ThEE, (RLBIBLT RE T

— AT P ST X LB AT B 8 KRR R B R b, BR, C
bRUERE R A AR E R RN . LB RS B LA ER A KB T A R
REMRIE H A IR A> ik, BRI fouts M abort HMMEE—#E. MIRLE
AR R HAE, A RARERRRXEHFAS. LSiEHERE C 1)
EELBOBXEE, BEENAEE2MHE.
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1.5 <assert.h> Fifllizt

B 1-3 B8 T X tassert.c. XAMMRERFE &t 4 fA R G770 05
% assert e EMESIE R, SiEw R MR R AR R W
IRl HA AN 2 R R 5 B A R IF . iy s 27 KRy AL

BAREM T HMRE.
Sample assertion failure message --
TASSERT.C:43 val == (0 -- assertion failed

SUCCESS testing <assert.h>

JFRREERZIL. R, TEE, B SR BREERIARES . X
AATEA R SEIA o] AR RISIBUF B, (S8 12 26 TRiT.)

A 13 /* test assert macro */
tassert.c | #define NDEBUG
#include <assert.h>
#include <signal.h>
#include <stdio.h>
#include <stdlib.h>

/* static data */
static int wval = 0:

static void field_abort(int sig)

{ F* handle SIGABRT */
if (wval == 1)
{ /*expected result */
puts ("SUCCESS testing <assert. h>");
exit (EXIT SUCCESS);
}
else
{ /* unexpected result */
puts ("FAILURE testing <assert. h=");
exit (EXIT_FAILURE);
}
}

statie void dummy ()}

{ /* test dummy assert macro */
int 1 = 0;

assert(i == 0};

assert(i == 1};

}

fundef NDEBRUG
#include <assert.h>

int main(}
{ /* test both dummy and working forms */
assert(gsignal (SIGABRT, &kfield_abort} '= SIG_ERR):
dummy { ) ;
agsertival == 0); /* should not abort */
++val;
fputs (“Sample assertion failure message --\n", stderr):
assert{val == 0); /* should abort =/

puts ("FAILURE testing <assert. h=");
return(EXIT FAILURE);

} O
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EFFHE

an AR HT E R B assert ) 3 WA PHEM - SBRERFXIL,
B E TR IE R B 3FiE 9] EXIT FATLURE (<stdlib.h> H%E L H—AIERE)
FIREME, WS R

tassert.c &— A SR I AR F . w8 HMRBCR A A FIRA]
REMRBEAR L. BFETAM <stdio.h> A KK puts LR EF)
PrAEsE L, IR <stdlib.h> A abort JeEW L LRF. SR,
RFMINEER (hiX 2. Bl M <signal.h> ) signal, # _Assert i
i abort Z [ EHRIBEFIN. EEEZMEMNE assert KKIE signal &M T
IEFAPRES . BR—-THEAZENEAYPASRE LR T A AE AR RN
HACHEB .

1Y F, IARBARHEH TR, BAE - EAER tassert .c FEE
assert FEPNKPRAFHERE LI M4 . BARNERI —HE LT T ILK
22ik. fputs Ml signal #RFEH TR EULEE, WA BNK <assert.h> B HF#
BIERA X LR E# TR, AT KX —KARREIE, BRERS
AEAE (—NHERBEZRIEA) . JHRE L B FIE B o] SR P iy o 2
HHARRKOARR . SHAP— TR BARE, HRONENREE (BRHEK
F— N HEHNRIERNRS) R RB L EOAE. XERN THREFN
Rt 22—

1.6 SFEXWK

1.7 &

1.1

1.2

1.3
1.4

AR BEHN S mBENTHR:

O.J. Dahl, E.-W. Dijkstra, and C.A.R. Hoare, Structured Programming (New
York: Academic Press, 1972).

E.W. Dijkstra, A4 Discipline of Programming (Englewood Cliffs, N.J.:
Prentice-Hall, Inc., 1973).

RAEXFABEH TR E], EEIHRESEXE.

FEHE 12 (AP t5 CHRETrIBE L2 —30) P xassert.c BIAfEA
#Ri'E assert.h H— -k .

FRE -1 (FPpEE C PR AEE B0 9 assert.h B4 S
‘H xassert.c {j— R4 .

EE A G B ITEA AR ?

H Il assert.h fil xassert.c B¥j—MEA, BORGEITENHErAWR. WP
2388 AR A ?
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1%

<assert.h>

1.5

1.6

1.7

(BRI E—-1TABEHES SIGRBRT WEF, ZEESHLUTERSA,
Continue(y/n)? BISRHEFRNL, FEMPRHERIATIEAMIR . R & ves
(K/NEERATLL), ALERRRFFRZME H OB, IR s LR abort M.
(565 9 THIR(ES, % 13 EHHR abort /L)

Pt 2B X FIhAE

[ %] 5 — b EEEF {5 S SIGABRT MR F, #{557F nain pAEM TR ER LT
—* longjmp B —> setimp, (4 8 E iR longimp Hl setjmp FHE. )

At 2 BRI IAE? MR —Fp2 AN, 2N A A Rh 2 ik Y
BIF oG — RS rEfEas 6.

[R¥E] —& C HEGRM TR MO XL FXB . XHFEMFRRBER
RVFFREEIEERITHRR P &7 R B RN B— 1 XEEm C 8%
® HBRE-TREMH ARMA R <assert.h> fEXHK KR T TIE. B
g (R RMEEE B INAI T ).

O Nt anHENS B, BEEERHNMAZLERRE. BRFEE as-
sert B2 AR RLE B, BFESMHERIT.

O AibF assert P4 NERUTS, MHRHL, BRI GE RS2 {45
k2.

O Xtk assert 2R NB, AR EEFBENNELEEIEN, 4 RSKEH
.

O EH— P EE assert, TSI EE ZERHNRE L,

It 2 BERL B —1ThEE?



H2wE

<ctype. h_}

21 H=AIA

1R Hi%

FRAEEMN C R BB AMEEE 7. ATRE A% DEC (BFi%
&) PDP-11 FEMEFRIEIE S HFTHS|. 24 Ken Thompson I UNIX
BAEE| PDP-11/20 B, fReR3R 18R 4E 17— 4055 00 T R LIGE— Y 77 sUHRAE
FHM. CHALS, YWE5AABRAFHLEBENEARFR, C AR
THIEMIES .

X R e R R K. CRRF#ER TE/D BB TR —IhEEr
WE. FXZRINEEERSRBEREZRFORTE. CEFITLUEANS
HA KSR F AR, 2 A RS MR i ST A AT R 1] Y
5. EAVRFIMAA0E 44 % (embedded carriage control) =47 JU i1y
REREANNRIEE . |

BHfE UNIX TH CRER TEMRSIE K T REGHE. RINEEH
FAHEFIF AR ES . BT HA—TFE, ATLIRS:

if ('A' == ¢ && c <= "Z° || 'a' <= C && C == 'z'")

WHITEIFER ASCI B (ASCIL 2 “American Standard Code for Information
Interchange ( EBF#RHES B AAHRIE)” WES. ER—FMEHT ZHNFHH
B, BHF FARAENEREHEERE. HikxF AR AERTEMLEA
HIF 4, Hn IBM (9 EBCDIC) B, $Rf7 EiR{CASHEn] LI B (E M Es R .

AT HH T TURS:

if ("0 2= € &&k © <= "9

HTHMZER, ATLRS:

if (oc== "' |l & =='\t£'||Cc ==''n'"}

ik, RMNOBEFHELFEFLRUIFENHARERAMER, LHELF2
AR X AHIWNEAMER T, BFEERRK. AT AT U — 2 H Al Ty 20k
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<ctype.h>

FHREZ

EHRMEN

SR AL, (B E R A S I B R 4R LRE K.

Mf T Lo fF R R g th o] LA BRER. HnZs#et2 W T &R E
B2 VRO LUK IE B R R AT AKCOE 5 4 B S IR NG 2 ansp (i Bl
187 (SEPR B2 ASCH #47), WRCGZEFFE AR (UNIX REB AR S —
e 9?7 RAELEHRT? E8EE/H T AfEE—RIEAT
fE, BB E ST [E ALY .

KIRAAEBN TR, FIARBORE X HNIER. X E1E
BT W A, B —8 EEHENPITFERESIMNEL. TR, L@
BRI T

if{isalphaic))
if{isdigit(c}}
if{isspace(c)])

—BAHRZSXFFAREHE, BFAUEEZEGREK. EMNRBGEAT
IETERUK 89 C B SCRFAY RBUE . BIR B AR 7 A E X R 3, MmiAAR
EEWELITA LA E. XEFHTRREAEF A, RS, A
ITEE E I IR REX B AR LT DT -

it ¥, ENERE . — A BEA) SO LB R X A P 898 A F
2 FERA 3 WX FER R HARFFRBRBRE 1, FTUERENZER
SEEBRFHHATRE. XSRS R R X SR AT 12K
BRE. SR, HARE —LRBRF R R T — 2R U X R

CHRIFGREEWE. FHAEAILIERF RS & ek 8ok —Fe ] 28

0 RAREREHRBUARRITENR,. (BERIERIE0TGES H kB0
W E g MRANBRFERESH Y BE, XTBEFATEEXEL
IR HEES.

0 FEafESBEIFA—DTFREA, HEAMREEFETIREERIEEIAE
%, XRAREIEZM, HXREEREM. HEE OPHERRAES A
DA T B 3 A B i

0 ERFE., FRSETHEMIT T AILE—K, SiFERERTHRIT. —1
HAEBERMNEZBSSHEIMIELE. 8RR CEFRIARIX
BERETRES, BERRREIRARBERERHE]. HAFWIC
FRMERE B3 gete fl pute (HBFE <stdio.h> hFEHA), FRBTRTRES
P X AT 2T RIS
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itk

Xiie

FrLL, #EMREHFH, BAMKEERME -1 ENES k(L&
FRMERE . FAERGERT, FFULEINRFEEMREE. YR, #H
MR G EA Y LS. AMAZ, XEERBER THEA— AL 884
(translation table) BHJEFES, BMEHAUTEX:

#define _OUDMASE Ox...
#define isxxcxc(c) {_Ctyptab[c] & _XXXMASK)

TAF c S ALL _Ctyptab fy % MHBBRRSIH. BORIMARRNLIE
FIFAFAFHE. B0RAT ] —A FHERS _ccasK TR BRI E T, R4
FAMEEMRKARG . A ERNSY,. ZRFR—TEENETE
Lt

BT IR B R A EHR M S, R EERAAE. mR—1
ERSBAEEHE SRA, BAPITXNER, EMSRHEREZ I
frffmlE. AR AT — HRERMASAH, B RS IERFHINT,
iR [l — MR E R, XARBIR T Rk LB,

X e o BB 5 B AT 3 i A {2 oA B fgetc. fputc, getc. getchar,
putc, putchar fll ungetc (HFTE <stdio.h> FEHEY) fF — iR [F1{H.
FIT A 122 46 pR BUARIR Bl — A5 8 8 unsigned char KR FRHRE———R/D
BAEf A, &K% EOF f){H, A <stdio.h>hEE, Bl
GEH R -1).

TE char 5 RIH signed char KRR R & SCHRIKITEIEREH T, X4
AR 2 b A A F AU R, e RAE - E LR REER
isprint(c) HFRKMESR. HRE cHchar KB, WMARFSHFEN. B
LB 2R E, ZEEA L EERIAE 5T

JLFEAERBRFRSMYE isprint ( (unsigned char)c), BRTELE.
IR, EHIASEIE EOF A BLAIH Ty, AT L% £ IR H AU e

AT, FHRRDARREFTERBA LS LHNER. EIIEHK
WERMERNE, OEESXRIE AT Rt KsZEe—
MMRKH)IEE, S 6 Ehitgpiheell.

BlfE, EEREKH—1 CEBFARE ¢ KERESRHGBINIT. WHSR
¥ setlocale MM AR RIFE. YEEFENFMER, <ctype.h> Hfs
B f) e 3 ) 5 b TR v s T RE U B AT R

<ctype.h> PE WM REFT Y S/ C BFFORIRNAEBEEMN. f2
T X FRFREAT HEFF 53 28 BT AT b 0 (6 P 25 s . AT AT AL ARTE B R & HE
HIFAF S P E A A AR S BRSO IE S A4S
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22 CHRERNNE

<ctype.h>

isalnum

isalpha

iscntrl

isdigit

isgraph

7.3 EFFALE <ctype.h>

3k 14 <ctype.h> BB T JLANAT LAFH FARBIFOSE S RF (0 s 2 .

TR BEAR int BRMWHEN, ST LIET K unsigned char 2K, & FHE
EOF fI{E Y. MRSECHHMMME,. MEBNTRETE L.

X RBATT A MR IR B AR M. 4T o 2K B, AR Ry
| FOEATR B CHE LA, T AR R T k.
ATPP 5 4% (printing character) #{MEHLHME LHFHEN—PTE, B—TTEF
! ﬁﬁﬂﬁiﬂ%t#ﬁ_ﬂ?ﬁ—'ﬂ“ﬂﬁﬂﬁﬁn ¥4 F 4 (control character) FLHTE X TFEFE
PARRITENFERFRITE ”. :

$R0: EOF (79.1). KHIFE (7.4).
7.3.1 FRHHHAY

A4 F R R%E BIUSS8 c AN REHRS I — B AR EER (H).
7.3.1.1 B isalmm

#ik

#include <ctype.h>
1 int isalnumi{int <)

i

PRAXL isalnum AFIFFF isalpha B ¥ isdigit HHIHEHFH.
7.3.1.2 A% isalpha

i

finclude =ctype.h>
int isalpha({int c):

A8

PR¥Y isalpha HIF|FTH isupper B¥# islower MBI NHAFR, ST E LK
FrrH P iscnerl, isdigit, ispunct ) isspace H|JIFE A HEWFRH. ¥ " K
w®/H, isalpha R} isupper ¥ islower ¥I5|HE A FAE .
7.3.1.3 (¥ isontrl

#fit

fincrlude <ctype.h>
int isentrliint e);

L

A% iscntrl FHIFTH EHEH 7.
7.3.1.4 B 1sdigit

it

l #include «<ctype.h>
int isdigit({int <};
%A
PR¥L isdigit FIHIATH BT BEFFERF (K521 FHRES.
7.3.1.5 ¥ isgraph
¥t

#include <ctype.h>
int isgraphi{int c};
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islower

ispunct

isspace

isupper

impdigit

%8

MR isgraph FIFIFE=H () ZSMREITENESS.
7.3.1.6 B¥ islower

ik

#include =ctype.hs
int islower{int c};

545

M islower ¥| S FF A M/NE TR E LIE XM F R B isentrl, isdigit.
ispunct fl 1sspace HPIAMA N HMFEH . 7 "C* KRBT, islower HXR L N/IE
FH (0521 FEL KWFFERL.
7.3.1.7 B ¥ isprint

Btz

#include <ctype.h>
int isprintiint c};

88

PRE isprint HFIAIFESHE (') TENBFRHEITEHIFES.
7.3.1.8 EB# ispunct

ik

finclude <ctype.h>
int ispunct{int c};

4] .
R ispunct FFIBEZSHE ¢ ) F isalnum B Y EMERFZ ST A ITENESF.
7.3.1.9 (R & isspace

-3

#include <ctype.h>
int isspace(int c);

R

PR isspace AFIMAAIRENZ BFH, NEHLIE W FAHESD isalnum HF|H
BT FRETSATFNE: S O ). B0 AL 81T )l BlE ()l K
FHRTF e MEHEFRSTF W) e KEIRE Y, isspace HAHRHES (F
fFEFER. .
7.3.1.10 B #{ isupper

o370

#finclude <ctype.h>
int isupper{int c);

AR

PR isupper M FIF A M K EF Rl F LT LM FES isontrl, isdigit,
ispunct ] isspace H| AN AW FHF. & "C" RKIKEFEPR, islower HAfE L HKE
(W 521 ) MFFHEEIR.
7.31.11 ¥ iondigit

it

#include =ctype.h>
int isxdigit{int c};

oL
PREY isxdigit HFIFTA I+ AHHBFFH (R 6.1.3.2 HE ).
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7.32 PHANSHRES
tolower | 7.3.2.1 & tolower
#id

#include <ctype. h>
int tolower{(int c}:

il

MR tolower E— K EFEE R MR /NS F 4 .

i [Bl{&

MR EHRE isupper HFIHENFH, HHA -ITMEIRA islower ¥ 5K AR F
¥, BR2 R tolower gl M3 RIFFF , HW, R EIFRAZHEH.
toupper | 7,3.2.2 & ¥ toupper

ik

#include =ctype.h>
int toupper(int ¢):

iR AA

BR¥ toupper {— /NG TR NN K E .

i [E{E

MEBHE islower HFIHEMNFR, HEF —IPFEXRA isupper K HHFHF,
HE 4. R 8 toupper iR B3 REAYFRF, B, IR 15k A2 8H.

B E

98. &% “FEMRE" (7.13.2),

99. ZE{8 7 i ASCI FAHERER T, TERFREIEMELE 0x20 (K) # 0x7E (3

B ZREMGREFER, £HFHERETE O (NULL) M O0xIF (US) Z[E693E
M FE M 0x7F (DEL).

2.3 <ctype.h> f){EH

<ctype.h> H 7 B () BRECAT L FDOR AT FARF AT HIBr e e, X7 AT
fgetc, getc, getchar 25 ¥ (FBTE <stdio.h> FEEH) FEA. MR EH
WTE Z BN 7 — DX EERE, SMES X MBEER AR, RFMEN
BFAER, oK EL—BHFRGER. AP S HSERAERIRIA
H—THRPFR. RETESE- AR FHFEESR—RE, X
RATIEZM,

ANRSHEAR ERILTREGEARN, BA—EEEH. X[ EX
<stdio.h> F5g ML) EOF {HHl unsigned char 25BN LICRMAEILER TIE. 34
BA CFHENWFEFTRRN char KRIMEHE, ENAIEHE, BHMBFH
A AR

MFEFHITHEAARE LR AR E. BN LDIEESHE AR5
AEMBERAN T RERET WA AT RINETHSITIREAE A
FRHBRET A E: EFETHRIEARIKFRAEBHED—RELHE
Bt B M—UIREREER: RS, EENE S8 FUE KRR B rRnHE,
XS EREAMER .,
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FIFR

A 2-1
TR

TR A RBUE L F LA LT ILFR.

m
m

O

O

)

HF—— 0" B "9 ZRIM+ IR,

TRBFABETF—HF, LEFEREET 6 NFER A B F K 'a
F £

g gq.ﬁ}——-qnﬁ a %z hf—4~, 7£ *C XL g TRE S 3
7T .

XEFH—FH A B ‘2" FE-—A, FE "C KRR BIMTRES AN
L HARKFEY .

FHE——/NEFHYEKEFH, 7 " KIRZBITEELS I
IFFF .

FEHEF—FRHEEWE.

B FH—GB—MTEME, %3 BRI &l WA E.
AR —AFRHEFNEEER, E0EER C BRFE AN
2915,

TP FH— BT E S

EH—EWTER S ﬁ‘bﬁ?ﬁﬁjﬁmﬁﬁ:ﬂﬁ (BTLFF FF. #4T
TF NL. FEFF CR, KFHIRM BT, BREBIFMF VD), 7F 'O X BEiD
BT RES I EHAR R FERT .

LWFH—R S PIRMERESFR. B SF BS A% & BEL, N
L HAB R SR8 F AP B — AT

XA R AR 7E " KIRE B P BB A AR, STHT
SESAE B RR B APR S E R HFRF. BN, 7 ASCHL &, #7 St afE
e s XBMTR. BT aERD Y56 1 R 31 2R
BFERF. MERIEA 127 M.

P 2-1 8 H Plauger il Brodie i) Standard C. ‘Ci58] T 4550 I ol %02 fil
MR . BIAEE S NTA FAERTEA C F4%E. XEICkETRIT
BH) C R TFR . CHMBERE NPT AR E a8 i i 5

MR R 0 Kz F£8.
isxdigit <:
isdigit
isalrum isupper __..

isalpha <:
] * islower
isgraph . —
isprint ispunct L )

isspace

*

igentrl

**
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<ctype.h>

XiHig B
g3

isalmm

isalpha

isentrl

@ﬁﬁ?ﬁ~¢ﬂ%ﬁmﬁ¢@ﬁﬁwrma&3%mam&a¢mu
BB FR . PSR EEEMEAE "o KB THalER
B N4 -

PATF AR DS Hb 2R T WERF. AR 74 R TRE
PR —IE. MRRANSFR, AR LLET % ANR T, A
— P FRAREBER IR A5 R H AR

SR B A BIRAREE, JLF B AT ) sR BT RE 7E X 8L 1 B AR h AR e o
AT, HA isdigit fl isxdigit fREFAZE. INRAREACHAE L0 X 15
WEARE, ZEMTHHE, Rl LIERXHA RS flln, XKREEaSK
AF islower, RHIFIFTA S/ NG FHE.

SR, GRAEEIRAUIE A S R B AIPR S, AR AR R E
IEH T . ERF A K RBUREIE I, DBIBREERNATESEFH
FF. B, ERFUEENREEENE C" KRB, LA
TR E AN, FEASEMERFSR.

SR T AR RIAT, ARER T AR AT X 3 i B A — ER S B 2R
AR MK T, TTLIE% 6.3 7.

B EAEIRE C T T — -8 r0EH. BIET LIEMNAS RS thid
Gl AR ARAE, XARERTN. BERESUBZATHHEE £
iRl mREBRFEEN—EERENHABRFER, XX EEastHEsR
A C B BEABIBFA . FATRREET XM, w1 LAt
X ANE)EE, T EAS AR ] LIS R P .

T, et <ctype.h> dpE B 8~ BRSNS BU— 20158 .

isalnum — “Alnum” & “alphanumeric” (FH¥F) WHEE. BF
FRELFHN WMER, EREMBFUFEI L, ERAFEA LR ER
EFG. UGN GEREE L THRBFR.

isalpha—— “Alpha” /& “alphabetic” (F8) WHEE, AKX KNE.
A L AL R R A T E R HFE. T e REEFERR, Fi
R ERAERMNBEN 26 M3CFE, @FANEEA.

| iscntrl— AR RN A BECEH isprint MIIEET A, 4
%, XFEARESBFATHENES, BR, RHIMEAHF—EaRH
BIFHF. FIRA A dsontrl AR A6 B B MR R 2 %
R
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isdigit

isgraph

islowear

isprint

isspace

isupper

isxdigit

FEMERLX A RBMEHE—E B NG, REUT 7 MR EHERAENEK
BB TAHE T h—RE. BH. FE. ST KPHES. RITH
EHFIRS. — MM T HMOBREORFZA -8 E 0B C R T X R
-& o ’

isdigit— X EZTXHRBETBREAENERREZ —. CRMEACF
&R 10 TR BAHX N, MARER 2XKEEE., (—HFEHgE
HEMESHENEFRETHEIIM T AU, BT AT PR IEX A4~
Brpmith B 2 AAEENE, sURIALE H 60 I RBEIRE QA S
Kt ):

forivalue = 0; isdigit({*s);++s)
value = value * 10 + (*s —'0'):

FIE 75X — e, B0 AT LUAKER 307 o 1 i o 1) 1L AR 26 S BB S AL 9 1R,
FEBENNETTEE.

isgraph——FI R K| HARLEAT N Al LR B F46F . R B 1B s X 5
BENIREREERTA.

islower——/NG AR HHBRAN RN XIREEPAMHIROXH].
HXA- RECERRIRERAN AR NEFE. AEANAE— NG FEEA
YR RE F R/, HEE—ITREFRBAEXNA/NE TR, BEBAGEA
HFEAAREA/NSFEAER.

XA~ BROAT LA RS B A i ) BT ERILAY SR — T ER L &

isprint
F1E -

ispunct——iofE, FREM SR —MEE RBMAERE, B K
SRR LR SR CAREFTRIINEE, RRIF AN SRS RTE
B, TARTFNT.

isspace——iX J& - P EEM K. HLFERMMHH] isspace K H|
BRLF AR SRR TR (O RERE S, XA RBUHN RS L BR
RER, FTASUEITEMUE, AEABEREEHNFRF. REZINA isspace
T4 £ 1Y X B B P AR R WA M B A i %

isupper——# L islower HJULAAARIE, R AT INEEAR .

isxdigit—3#l isdigit —#f, X PREBAMHEXEFEmMSE. R
A LLE I ME AT RRS . BE, RAEBREFRAORREETES
IR RERAPEER . B T ol IERTA X B | 3T oSt b Bk, IR
DT '
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tolowar

toupper

#include <ctype.h>
#include <string.h>

static const char xd[] =
{ "012345678%abcdefABCDEF") ;
static const char xv(] =
{0, 1, 2, 3, 4, 5, 6, 7, 8, 9,
10, 11, 12, 13, 14, 15,
10, 11, 12, 13, 14, 15};

for (value = 0; isxdigit(*s): ++5)
value = (value << 4) + xv[strchrixd, *s} - xd);

FEXUEER A WE H TR, FB X R ERE .

tolower— XM EREIB K E FRHEA /NS FE. Eha] DR
AKEEAMNFEHNI NG E AW FREE NG F . AEIKIE
R EAI e EEE - BRREE KR EFHER I N NEFER. B
SRARE 1755 FIF ASCII #1 EBCDIC X B A A4, B C hrfEiFiRA
XFEER .

toupper— X TR PR /NEFHEHR ARG 7. EM L AH
tolower HH[EIAIRH, HAFIIEEH .

2.4 <ctype.h> {3

BUESE

XEGSHATEENEAT R Tk, —MHRBRERR T RIT TR
fiE. §--TRBBERSEEIROAD, RAEXERMFEEENRTE
Fo—A~ME— MRERS U BORT E SR F A2 B X FMIEATHER AT .

H—ITRREREAK BEXABEMFTAELT. ENK/NEHEREHIC
ENBRBANITEAINRER. 78 CEXT 3/ “FH/” KB —char,
signed char Hl unsigned char. X FHBERTPITFHENITAFER.
Z/ER R A BERARFTAFAT.

BFRH LRI ER— it BN SE, BRSBEBE—F
BITE B A . unsigned char 2274 BiT BE R B0 BT A (H &8 & A R HY, A %K EOF
(<stdio.h> H13E ) FrfERIE. KB 8YLHRAE BOF FIERE N -1,
ABHAKSE. FFLFRRPTENEH - ELFRARYURERSOFTAT
HTHEEZ 1.

KERSr C LR o 8 (R TR — N FRER. Hik, — %
—EEAE 257 M K. R, LA LFRELHNME. CELaHER
T 9fis 1067, 16 i E 32 RFERFEFER, M- THEBREEELR 16 {1
FHRERERNITAERBEMELEN, HAEEEF 65537 XK.
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tolower
toupper

ASCII 0
ISO 646

A 2-1 B/RT 8 FhRREIAIAKR, HTHHE#E T LIR— unsigned char %
Pehsein, HEZEAMRHE TXESLKPEIIETLUIMATIFN 6 10
(AEWS). RN —ER— short 2R 69 4esm . T TA] LA X st
MEFEFFMABIRAW LS. BRE, EVARMEINEFELT "c* X
Wi Z A

O A% isalpha W] LIiR % islower fll isupper #LAREIRSHIFHF.
O pA¥ isspace A]LLAR| iscntrl Ml isprint ZABEIRGIAIFESRT .

BATLAFELU TR TP E R, SFEWERIBLE T RMOFERNS
BRI E, AEERBRRNGNTERBRLEDN 10 Ma2h. RE
RAXEFERETHRFANREREE, RERHERESET N —1 short
ERG M, R, WRBFRXLHBNKE, oTLUE SRR RSN
unsigned char %8 ¢ SR EFME . FAALIMM BIRE R KRENAT M,
FrLAERH T HiE .

Aid, A—RRAEZRE. H—EHER T 8 (URFERIITTE I %
B unsigned char 578, NEFTAGSHEA 2 Mk RABE. EHMADH
Kkt BT HAFSHARERATHTSETESSRRAZHE. H
i, E—TNAFSEN—- T EASEEZR#TERASBRENFETRES X
H BRI R

HMWIE, RIMERFHHS i (RERET 8 D) &%, QBT —
ANEFIEBRITE—/ 514 (RERZT) THHHRRWTFH. 5T EH
H e STBRAICES, BT E 3 4MER.

Bi% 1: F8 5 ¥ R B tolower Ml toupper 13X~ 4H & 19 H {th sl A
. EATARM S SEHTHE, TREE—NTEMSHEFAR
FF. PRI EER TR %M AR L a2k, I X Mst
] LA g H A R .

Bk 2: HITFAERERMITEN L2 AR ASCll. B —FRH
) E BRERHE 1SO 646 F1 ASCI A MR A/CREMERSF, SEFHFHT U
. HI, ASCI f i) R Eedn 547 S 0] LLEE 1SO 646 PRIERTFICHE. Xt
REOMASIANESHAFENE, flinAfe MERHEZT 7A%R5.

XA BT AR L WA 10 AR S T E XN F R 1SO 646 HFFA A bIB L
HREFEM . RN TS MUORE N 1SO 646 NHEMEARBRESM. [
BERAT LIRS 5 B s b F 4746 . IBM /9 EBCDIC th R 0T s
Mz, RERIERATM C BiFEmENERER (F a) HAFSE
LY.
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it
w

ISR
nSEHREE

I

<ctype.h>

isalmum
FHEH

Tolowear .

Bk 3. FER AR IS MR B Er A 0T S AR S TreEssiEl. IR R L%
Fafd SR Aafs oL, BDERIRIRLMIE S CHRREED MR, — B aSERFE D,
FE B AAS BE AR Y LR A0 A0S B MR 4T 2. SR, AREETT LS T 84
BRFYLBEETTUM LT AR EE., CHRMERE PR ITAICER 18— h
STHIPTFA Al — N AR AN TR EATH C IR IR AL R s
FREPFAREL TAREETHRBEHEIACHRED. XM —0
B R R T E SRR ., |

H— Al EHE LT REH RS TR TEAA TS SR &
i, — MK BASERIZFE X T . RINARERERNERE, KEER
— T RAS R B i 2 R 2 (e A — D MR R R . RITFE AR —
TERFEALES R AT HRRSEEN R, JFHERGENYIE
X EHEITHIIR .

AR, EBRAH - DERA TR R IR, BRI RS MK
R E AL R EIL B T, AU HEFHTEMHRESFE=E,. H
o p I K S AR € MO PIL AR R SR SL M R AT B I gp S =S [l R,
FAT AT H] — PRI 7 O G U . |

AT LERUFEEN XHRBHRE, TGS EAISHREF
fEE. —MHAFERYXMEENTENEHGR: 1T EFHNFLRSE
fRm A& (HiE) Ravdast, MAUMR 1O S SCERERE, RIAFd xR
VDT AR T BT B B AL S i T E AT AR A 1)

XN RR 2N T — DEE IR, XA TalEER A4 AT 5 f) R S AT il 22 [l
KR KAV HATSHARESFESE, W AEERELHGIATS
MRS R RIS, (DTl e 2 (B O B R PR BB o

Pl 2-2 7R T XM ctype.h. <ctype.h> F1 B i s B RO UHS FR 2 R 2%
F 3R EEEA. 3ATE AR — HAE X R T 2 AT X R A %
B, S—AREEE NN E . AR E LT KA R % 4 AR Mg A
i, XEYMFVEERRASH. ERBTHP, S X frdE sk s
Ab s,

DL R E LR E EXRG . B 2-3 (isalnum.c) | 2-15 (toup-
per.c) ZyH T X2 RIS,

H 2-16 B 78 T X {%F xtolower.c. EFE X [ 5§ _Tolower W ¥] i {H.,
4 T LB tolower By¥5Ha 26 ASCH iRZA. HA{IH, B 2-17 Bn T 3X{F
xtoupper.c, T iE X T HEF _Toupper M ¥] A A FI{ERE toupper ML R
ASCII hig#= .
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2-2
ctype.h

A 2-3

isalnum.c

/* ctype.h standard header */
#ifndef _CTYPE
#define _CTYFE
/* _Ctype code bits */
#define _Xa 0x200 /* extra alphabetic */

#define _X5 0x100 /* extra space */
$define BB 0x80 /* BEL, BS, etc. */
#define _CN 0x40 /* CR, FF, HT, NL, VT */

#define _DI 0220 /* Q-9 */
#define _LO 0x10 /* 'a'=‘'z' * ¢
#define _PU O0x08 /* punctuation */
#define _SP O0x04 /* space */

#define _UP 0x02 /* "A'-'2" */
#define _XD 0x01 7* *0'-"9"', 'A'-'F',
/* declarations */
int isalnum(int), isalpha(int),
int isgraphiint), islower(int),
isupper (int},
int tolower(int), toupper(int);
extern const short *_Ctype, *_Tolower, *_Toupper:

/* macro overrides */

Ial_"f'l i-ll,l'

igsentrl{int), isdigit{int):
isprint({int), ispunctiint);

int isspace(int), isxdigit({int);

$define isalnum{c) (_Ctypel(int)(c)] & (_DI|_LO|_UP|_XA})
#define isalpha{c) (_Ctypel(int}(c)] & (_LO|_UP|_XA))
#define iscntrl{c) (_Ctypel(int}(c)] & (_BB|_CN))

#define isdigit{c) (_Ctypel[(int)(c)]} & _DI)

#define isgraph(c) (_Ctype((int){c)] & (_DI|_LO|_PU|_UP|_Xa)}
#define islower(c) (_Ctypel{int){c)] & _LO)

#define isprint(c) \
(_Ctypel(int) (c}] & (_DI|_LO|_PU|_SP|_UP|_Xa})
#define ispunct(c) {_Ctypel{int)(c)] & _PU)
g#define isspace(c) {_Ctypel(int){c)] &{(_CN|_SP |_XS))
#define isupper(c) (_Ctypel(int){c)]) & _UP)
#define isxdigitic) {_Ctype[(int){c})] & _XD}
#define tolower(c) _Tolower[(int) {c)]
¢define toupper(c) _Toupper[(int) (c)]
$endif 0O

/* isalnum function */
#include <ctype.h>

int (isalnum) {int ¢} .
{ /* test for alphanumeric character */
return (_Ctypelc] & (_DI |_LO |_UP|_XA))};

) O
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A 2-4
izalpha.c

A 2-5

iscntrl.c

A 2-6
isdigit.c

H 2-7
isgraph.c

A 2-8

islower.c

M 2-9

isprint.c

/* isalpha functiom */
#include <ctype.h>

int {isalpha) (int c)

I /* test for alphabetic character */
return (_Ctypelc] & (_Lo|_UP[_XA)};
} ' O

/* iscntrl function */
#include <ctype.h>

int (iscntrl) (int c}

{ /* test for control character */
return {_Ctypelc] & (_BB|_CN}};
} O

/* isdigit function */
#include <ctype.h>

int (isdigit) {int ¢}

{ /* test for digit */
return (_Ctypelc] & _DI);
} O

/* isgraph function */
#include <ctype.h=

int (isgraph) (int )

{ /* test for graphic character */
return (_Ctypelc] & (_DI|_LO|_PU|_UP|_XA));
} O

/* iglower function */
#include <ctype.h>

int (islower) (int <)
{ /* test for lowercase character */
return {(_Ctype([c¢] & _LO);
} O

/* isprint function */
#include «<ctype.h=>

{isprint) (int c}

{ /* test for printable character */
return (_Ctypelc] & (_DI|_LO|_PU|_SP|_UP|_xXAa));

} 0O

int
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A 2-10
ispunet. ¢

B 2-11

isspace.c

B 2-12
isupper.c

& 2-13
isxdigit.c

B 2-14

tolower .

P 2-15
toupper.c

/* igpunct function */
#include <ctype.h>

int {(ispunct){int <)
{

return (_Ctypel[c] & _PU);

}

/* test for punctuation character */

O

/* isspace function */
#include <ctype.h>

int (isspace) (int c)
{

/* test for spacing character */

return (_Ctypelc] & (_CN|_SP|_XS));

}

O

/* igupper function */
#include <ctype.h>

int ({isupper} (int c)
{

return (_Ctypelc] & _UP};

}

/* test for uppercase character */

O

/* isxdigit function */
#include <ctype.h>

int {isxdigit) {int <)

{

return (_Ctypel[c] & _XD);

}

/* test for hexadecimal digit */

O

/* tolower function */
#include <ctype.h>

int (tolower) (int c)
{

return (_Tolower|[cl);

}

/* convert to lowercase character */

O

/* toupper function */
#include <ctype.h>

int {toupper) (int c)
{
return {_Toupper(cl);
}

/* convert to uppercase character */

a
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B 2-16

xtolower.c

#include <ctype.h>
#include <limits.h>
#include <stdio.h>

#if EOF != -1 || UCHAR_MAX != 255
#error WRONG TOLOWER TABLE
#endif

/* static data */
static const short tolow_tabl[257] =
O0x00, 0x01, 0x02, 0x03, Ox04, 0x05,
0x08, 0x09, 0x0a, O0x0b, Ox0c, 0x04,
Ox10, Ox11, 0x12, O0x13, Oxl4, Oxis,
Ox18, 0x19, Oxla, 0Oxlb, Oxle, 0Oxild,
Ox20, Ox21, 0Ox22, 0x23, 0x24, 0x25,
O0x28, 0x29, 0x2a, 0x2b, 0x2c, Ox2d,
Ox30, 0x31, 0x32, 0x33, 0x34, 0x35,
Ox38, 0x39, O0x3a, O0x3b, Ox3c, 0Ox34,

O0x40, ra', ‘'b*', ‘e, 'd', ‘e',
*he, i,  '3', ‘*k*, '1*', '‘m',
‘p*, ‘g', ‘'r*, ‘'s*', ‘'t', ‘u',
'x', ‘v, t2', 0Ox5b, 0Ox5c, 0Ox5d,

Oxe&0, 'a', 'b', ‘'g¢*', 'd', ‘'e',
*h*, 'i', '3*, 'k, ‘1'. 'm’,
'p'. ‘'g', 'r', 's', 't', ‘'u',
wt, 'y, 'z, 0xTb, 0OxT7ec, 0x7d,

OxB80, OxBl, 0xBZ2, 0xB3, 0x84, O0x85,
0xB8B, O0xB9, OxBa, Ox8b, Ox8c, Ox84,
0x90, 0x91, 0%x92, O0x93, O0x%94, O0x95,
Ox98, 0x99, 0x%a, 0x%9%, 0x9c, 0Ox94d,
Oxal, Oxal, Oxa2, 0Oxald, Oxa4, 0Oxabd,
Oxa8, 0xa9, Oxaa, Oxab, Oxac, Oxad,
0xb0, 0xbl, 0xb2, Oxb3, Oxb4, Oxbs,
0xb8, 0xbk%, Oxba, Oxbb, Oxbec, Oxbd,
Oxcl, Oxcl, Oxc2, Oxc3, Oxcd, Oxch,
Oxc8, 0xc9, Oxca, Oxch, Oxcec, Oxed,
Oxd0, 0xdl, 0xd2, 0xd3, 0Oxd4, 0xdb,
Oxd8, 0xd9, 0Oxda, O0xdb, 0Oxdc, 0Oxdd,
Oxel, Oxel, Oxe2, 0Oxeld, Oxed, Oxeb,
Oxe8, Oxe9, Oxea, Oxeb, Oxec, Oxed,
Oxf0, Oxfl, Oxf2, O0xf3, Oxfd, O0x£f5,
OxfB, Oxf9, Oxfa, O0xfb, 0xfc, O0xfd,

{ECF,

Ox06,
Ox0e,
0Ox16,
Oxle,
0x26,
0x2e,
0x36,
0x3e,
luf-ui
‘n',
v,
Ox5e,
'f",
‘n',
rvll
0x7e,

0x86,
Ox8e,
0x96,
Ox%e,
Oxas6,
Oxae,
Oxb6,
Oxbe,
Oxce,
Oxce,
Oxdé,
Oxde,
Oxeb,
Oxee,
Oxfe,
Oxfe,

const short *_Tolower = &tolow_tab[1l];

/* _Tolower conversion table -- ASCII version */

0x07,
Ox0f,
Ox17,
0x1f,
0x27,
O0x2f,
0x37,
0x3f,

O

A& #error B2 MR, BHRIET RAEEREBGLAER T ABA 8
EiH 8%, <limits.h> $15E Y )2 UCHAR MAX 25 H4 T unsigned char 2%)

FriER R KRR (E .
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A 2-17 /* _Toupper conversion table -- ASCII version */
XLoupper.c | g¢include <ctype.h>
#include <limits.h>
#include <stdio.h>

#1f EOF != -1 || UCHAR MAX '= 255
#error WRONG TOUPFER TAEBLE
#endif

/* static data */
static const short coup tab[257] = {EOF,
0x00, 0x01, Ox02, O0x03, Ox04, 0x05, 0x06, 0x07,
Ox08, 0x09, Dx0a, Ox0b, Ox0c, 0x04, Ox0e, Ox0f,
0x10, 0x11, Ox1Z, Ox13, Oxl4, Ox15, Oxle, Ox17,
Ox18, 0x1%, 0xla, Oxlb, 0Oxlec, 0x1d, O0xle, 0Oxl1f,
Ox20, Ox21, 0x22, O0x23, 0x24, 0x25, O0x26, O0x27,
0x28, 0x29, 0x2a, 0x2b, Ox2c, 0x2d, Ox2e, Ox2f,
Ox30, Ox31, O0x32, Ox33, Ox34, 0x35, 0x36, O0x37,
0«38, 0x39, O0x3a, 0x3b, Ox3c, Ox3d, Ox3e, Ox3f,

0x40. 'aA', 'B', 'C', 'D'. 'E', 'F', '@,
'W', 'I', 'J', ‘K', ‘L', 'M', 'N', 'O°,
‘P, 'Q', 'R', 'S', T, g, v, W,
'H, 'Y, 'Z', 0Ox5b, 0Ox5c, 0x5d, 0Ox5e, 0x5f,
0%60, ‘A*, 'B', 'C", ‘pt, 'E', 'F', 'G',
'g*, '1', 'J', ‘k', ‘L', 'M', 'N', ‘'O',
B Q. "R, 'S, T, U, ", WY,
‘Xt Y, 20, OxTb, Ox7e, Ox7d, Ox7e, Ox7f,

0x80, Ox81, O0x82, OxB3, Ox84, O0xB5, OxB6, 0x87,
0x88, 0xB9, OxBa, OxBb, 0x8c, 0OxBd, 0xBe, OxBf,
0x90, 0x91, 0O0x92, 0293, (0x894, 0x95, 0x96, 0x97,
0x98, 0x99, O0x%a, 0x9b, O0x9c, 0x9d, 0x%e, 0x%f,
Oxal, Oxal, 0Oxa2, Oxai, Oxad, Oxa5, Oxa6, Oxa7.
OxaB, 0xa%9, Oxaa, Oxab, Oxac, Oxad, Oxae, Oxaf,.
O0xb0, O0xbl, O0xbZ2, Oxb3, Oxbd, O0xb5, Oxb6, 0xb7,
O0xb8, 0xb9, Oxba, Oxbb, Oxbc, 0xbd, Oxbe, 0xbf,
OxcO, Oxcl, Oxc2, Oxc3d, Oxcd, Oxc5, Oxc6, O0xc?,
OxcB, 0xc%, Oxca, Oxcb, Oxcc, Oxcd, Oxce, 0Oxcf,
0xd0, 0xdl, 0Oxd2, 0xd3, 0Oxdd, 0xd5, Oxde, 0xd7,
Oxda, 0xd%, Oxda, 0Oxdb, Oxdc, 0xdd, Oxde, 0xdf,
Oxel, Oxel, Oxe2, 0Oxel, Oxed, Oxed, Oxet, 0xe7,
Oxel8, 0xe%, Oxea, 0Oxeb, Oxec, Oxed, 0Oxee, 0Oxef,
OxE£0, Oxf£l, Oxf2, O0x£3, O=£d, OxES, Oxf6, OxE7.
Oxf8, 0xf9, O0xfa, O0xfb, O0xfc, Oxfd, O0xfe, Oxff};

const short *_Toupper = ktoup_tab[l]: O

HiEx & B 2-18 44 1 304 xctype.c, BT BIFAF KRB L Bl —1- _Ctype
_Ctype f5InMIFFIRE, XA CHFELE LT iX A EMEEH
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P 2-18 /* _Ctype conversion table -- ASCII version */
Xotype.c #include <ctype.h>
#include =<limits.h>
#include <stdio.h>

#if EOF != -1 || UCHAR_MAX !'= 255
#error WRONG CTYPE TABLE
#endif

f* macros */

#define XDI (_DI|_XD)

#define XLO (_LO|_XD)

#define XUP (_UP|_XD)

/* static data */

static const short ctyp_tab[2571 = {0, /* BOF */
_BB, _BE, _BBE, Be, _BB, _BE, _BE, _BE,

_BB, _CH, _CHN, _CN, _CN, _CN, _BE, _BB,

_BB, _BB, _BE, _BB, _BB, _BBE, _BBE, _BB,
_BB, _BE, _EB, _BB, _BB, _BB, _BEBE, _BB.
_8p, _PU, _FU, _PU, _PU, _PFU, _FU, _PU,
_¥O0, _FUO, _PO, _PU, _PO, _PU, _PU, _PU,
XDI, XDI, XDI, XDI, XDI, XDI, XDI, XDI,
XDI, XDpI1, _PO, _PU, _PU, _PU, _PU, _PU,

_PU, XUP, XUP, XUP, XUP, XUP, XUF, _UF,
ur, _Up, _UF, _UP, _UP, _UP, _UP, _UPF,

_ue, _Up, _UF, _UP, _UF, _UP, _UP, _UP,
_uep, _Up, _UP, _PU, _PFU, _PU, _PU, _FU,
PU, XLO, XLO, XLO, XLO, XLO, XLO, _LO,

Lo, _Lo, _LO, _LO, _LO, _LO, _LO, _LO,

.o, _Lo, _Lo, _LOo, _LO, _LOo, _LO, _LO,

, Lo, Lo, _PU, _PU, _PU, _PU, _BE,
/* rest all match mothing */

— | 1
..,E;

const short *_Ctype = &ctyp_tab([l]; O

2.5 <ctype.h> fylliz

HA <ctype.h> = B KR BEHRW KO 2 BUEAR A RUET, X i 24 R JE AT
EAAE L BIFBEREN X & )R X AEML R RO L R R . SR, TR
ST AP <ctype.h> SMISFFIERITER . 3R AY OUEE B mT LA 25 485k 3C
HMERNRBEAR TAEFXXWR. R, X2 -TREMERRERNL
B, BATFBENREBERBIEKH A THE.

FR ATt wT A FE L BN 6415 B A 5% 38— He Bn 45z BB 4m S (0 18 A0 /T
BRHAFATITENR SR FZ . A LIBRR AT A R{EE DN EHICE, i
BYWHSAMER. THERT o KBRS £ irira MHms4F, #ilin
FENBRAFFS . FRY, EaibRIE S T 2Bh A F R I .

F 2-19 BR 7 IMiXEFF tctype.c. XMEF BR 7 IILFMFEMASE, R
JERHA T B ENRERE . ERES R ESPRBEMEHEAT
HEE. XRWEEPHENTHERATANSEGHE. #FHRES, e
WEBNERA SRS L XA IEA R, mRMITFER
R ASCII, B SR




2.5 <ctype.h> &34 43

& 2-19
tctype.c

ispunct: !"#5%&'()*+, -./: ;<=>7@8 NI~ (]~
isdigit: 0123456789
islower: abcdefghijklmnopgratuvwxyz
isupper: ABCDEFGHIJKLMNOFORSTUVINXYZ
: ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopgrstuvwxysz
isalnum: U123455?5BhBCDEFGHIJKLHNOPQRSTU?WHYZabcdefghijklmnopqrs
EUvVWIyzZ
SUCCESS testing =<ctype.h>

HERE], M isalnun ILRRAIRIRA FR7EX BRITE, RN HA B
B R R R LIRS IR — R BR. KT E— MR R K
) Rt

{* test ctype functions and macros */
#include <assert.h>
#include =ctype.h>
$include =<limits.h>
#include <«stdio.h»

static void prclass(const char *name, int (*fn) {int})
{ /* display a printable character class *j
int e;

fputs(name, stdout);
fputs{*: *, stdout);
for (o = BEOF; c <= UCHAR_MAX; ++c)
if ({(*En) (c))
fputec{ec, stdout):
fputs("\n", stdout);
}

int main()
{ /* test both macros and functions */
char *s;
int e;

/* display printable classes */
prclass("ispunct", &ispunct);
prelass("isdigit", &isdigit);
prclass{"islower", &islower};
prclass{"isupper", kisupper};
prclass{"isalpha®, &isalpha);
prclass("isalnum®, &isalnum);
/* test macros for required characters */
for (s = "0123456789"; *s5; ++s5)
assert(isdigit(*s) && isxdigit(*s));
for (g = "abcdefABCDEF"; *s5;: ++s)
assert(isxdigit({*s));

for (s = "abecdefghijklmnopgrstuvwxyz"; *s; ++35)
assert (islower(*s}};

for (s = "ABCDEFGHIJKLMNOPORSTUVWXYZ"; *s; ++s5}
assert(isupper(*s});

for (2 = "IN"#%&' () ;=22 [(\\]*+,-./:"_{]|}="; *s; ++s5)
assert (ispunct{*s));

for (s = "\fAn\r\t\v"; *s; ++s5)
agsert(isspace{*s) && iscntrl(*s)}:

assert{isspace('') && isprint('‘')};

assert{iscntrl{'\a') && iscntrl('\b'));

/* test macros for all valid codes */
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F 2-19 for (¢ = EOF; ¢ <= UCHAR_MAX; ++c)
(&) { /* test for proper class membership */

for
for
Eor
for
for

for

if (isdigit(c))

assert(isalnumic));
1f {isupperic))

assert (isalphaic)};
if (islower(c))

assert{isalphai{c)};
if (isalphaic))

assert (isalnum{c) && !'isdigiti{c));
if (isalnum(c)}

assert(isgraph{c) && !ispunctic));
if {ispunctic))

assert (isgraph{c));
if {isgraphfc}}

assert{isprintic}):
if {(isspacel(c))

assert{c == '*' || lisprinti{c));
if (iscntrlic))

assert('isalnumic));
}
/* test functionz for required characters */
(s = "01l23456789"; *g: ++s)
assert{(isdigit) {*s) && (isxdigit){*s));
(s = "abcdefABCDEF"; *s; ++8)
assert{{isxdigit) (*s));
{s = "abcdefghijklmnopgrstuvwxyz"; *s; ++s)
assert(({islower) (*s));
(s = "ABCDEFGHIJELMMOPQRSTUVWXYZ": *s5; ++5)
assert{ |isupper) {*s));
(5 = "IN "#%&' () ;<=2 \\]*+,-./:"={]|}="; *s5; ++8)
assert({ispunct) (*s});
(s = "\EanA\h\EAVY; *s; +43)
assert((isspace) (*s) && (iscntrl) (*s});

assert({isspace){'') && (isprint)}('')):
assert({iscntrl) ('\a') && (iscntrl) (*\b'));

for

/* test functions for all wvalid codes */
(c = EQF; © <= UCHAR_MAX; ++C)
{ /* test for proper class membership */
if {((isdigit} {c))

assert | (isalnum) {c));
if ({isupper) (cl}

assert({(isalpha) (c)};
if ((islower) (c))

assert((isalpha) (c));
if {(({isalpha} (c}}

assert { (isalnum) (¢} && ! {iszdigit) (c));
if {isalnumic))

assert { (isgraph) {(c) && !{ispunct) (c)}):
if ((ispunct){c))

assert({(isgraph) (c));
if ({isgraph) {¢)}

assert{{isprint} (c}}:
if ({isspace) (c}}

assert(c == '' || !{isprint){c));
if {({isentrllic))

assert(!{isalnum) {c));

)

puts {"SUCCESE testing =<ctype.h>");
return (0} ;

}
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2.6 BEXWK

2.7 ¥

2.1

2.2

2.3

2.4

2.5

2.6

2.7

IEAER, AT FRHERXERRRE. W EFCERITAILTLE
FEMFEHFHEES, MARELNYRERAEL (F1O. BETHEISH
BRIT XA 8 ALFWATRER M) 256 PRSI TRIE. SR, ARLLfR
STEIADR RREARA0T LAA 7 (U 4RA5H) 128 MREE LR EHHES. BRE
SCELETELLT P -

O ANSI Standard X3.4-1968 (New York: American National Standards
Institute, 1989). X HRAERE L T ASCH FRES, ZESMWH 7 (s
BERTR, ERAHEPETZ68H.

O IS0 Standard 646:1983 (Geneva: International Standards Organization,
1983). X & 7 (L F AT E PR dE .

3 th % T B A 8B P B AR BAERE M TR B 747 7 K R 3

"Hello,world!\n"

BB <ctype.h> AR, FEERENEENSHEERD TIE. X—
ARt 78 BB B S (T AR AT BOF (HARRIMIALEE ik . B RFR &
SRBRORRT L. |

C P A FLIFRIFk, FEAUUBEEES/NF. BFAFTNLR. 85
p¥ size_t idlen(const char *s), HpRELRBEIAELL s IFLAH AR IS
HRFEERE. MEREL s FFskirES, ZBBuEE 0.

SRERE size_t detab{char *dest, const char *src}, ZR¥MHLHE
src EHl— PN USFHEROFHALE dest, HFEFFBPHENKPE
RAFER 1 ~ 415K, BEBWERF45—4 — AT FEHF L —F).
HA R EmiTEN G B F T 2B, EEFMBITH. KBl dest &
A

WK IR BN AR e i, RESTE 23 PREMNRY idlen REEER
WA RIERBTAE? MER, SREREHEE, MBERE, HHESH.

YRR BHA NI i, IRETE 2.4 PH AR detab REFRE
A GEESM T/E? MRRE, HUBUREHRRSE, WRFR, RAEH.

[ %] BRRAEEH AT LU REME. Mk TEU TSI THREE
HEUATERH:
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<ctype.h>

2.8

2.9

0 #Eiddrsd, BiFERn LHRE S ETE T B STEeE S B & R b B EH
B E N R — A .

O A LA W <libstat.h> A K 45H) _Lib stat PE R, ol Lk o4
libstat.c FZEEH B E L IMPIEE .

0O M EmEAMER, "TLAM <libstat.h> FEEHREEH) _Lib_stat MK, A
Rfg@ L fs m xS MaE S o KURIE, X8tk <libstat.h> 5
8. -

O BlLL[E <libstat.h> AL _Lib_stat fERimE, mHREE#E—
AR RIZ GRS E R DT RE, XA faEr iR BRI _FPO &M, K%L
_FP {1y <libstat.h> AHH,

(] - T3 E4RNFR I/ RELIEHEGEHNVEE, XHERE
AR SEESE. §—MERBM I ERNEFESE (LT
3 auto ( HElh) BiH register (FiFar)). MELIHLEMN KT (atomic)
FE—E XN ES, A NRBEASE NS — 1R BEENRESTEE
PR AT R ENINTTR, SEFThHE. W LUESES— X ENE
ATEpEZs el 6410 B BN E—2 B ¥ 4.8 (synchronization code), R{RIFE
M4 . MR T EARE:

_locki);
= _Ctype;
_unlock{);

RIS AT NRBA REELELMNRA TELBERE. BERET
LI 7 FERRBRED, REAA RERRR MR RERIECB MR 2E?

[R% ] ik <ctype.h> I XE, HEMNMEBRMSHIEEREIERM T1E.
Xt 4 5. B 69 S A T LAR FA#1 EOF MY{EARRI RO AL BT 8 .«
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3.1

|

<errno.h>

H=AR

s

MRLMBERE Y CInEDPRATEAMNERN—59, BERER. &
B AEW ermo 8l E EHRAILE . REARAETEXHIBLEIRMN S
., FEHRE CHENERS X301 M-+ 2RSS it XEERD
AR TILHHEEENFR, E2PF B ATHKMF ermo, A[EE
SR TFTE - ‘

CHrfest 29 5 7T LA ML, k3 <ermo.h> BIZEFZERSHIE N,
FHATRLLE 88— R BORBE T S TER — ek XA . 3]
47 ermmo —A~H R AREES B K. HATEEEHIN T 2588,
FHERH Cits P AMBKIHT .

ANEBUH Y RAEGHE C RIBHA TF— 0 1 B B A IR er-
rmo, B ERERE. BIE NN ILERAE M HRER, XS s TRE
SAFAKRI. LTFREMGEERGE, WA AMBHEE.

C¥t4A T UNIX ZF. Z#BAERGD 1 H 0 A8 i E L 1 ebr .
PR ARERGEAEZ R DR RIS E— 1T REFRAS
LA BRAER. BB UNIX ) 40 S0 REFRAERILTFEPERE LT
—&%, HEMEMRAEHYNBOREME, XEREEPH. UNIX &
SRR BRIER K S HEAE B —BIaE R . R HELD.

UNIX #8— LB IR RE AR A R AR R k. B
Lot s L8, BEEARAERGRAIRERNME . R AFEHET,
ARERRARBINT . BROFTHSRAEF B LS FARNERFH -G
. (BIEEZRSMIHIHEN RERAN — 28 MRHELFEAR
F, REARMHET . —MULEEFFICR T — MR/ IESAR R A8
REITER .
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<errno.h>

C FHy
HixAbE

ot 55 L

e

AR R XHC AR IE R 8, B TR C RE MR T RIS RIB AL
T WPHE—A C o] AR R, HrhEA B8N F— 1 REIEA.
HPIT T RE M RERAREHE, RAVFEBIA3 R B ok H R FHE B R
MBEHER. IHMBRTEL, BXSiELE SRR 7 R & #HE RS
M. A -k, ATLLESREBGE E—MER RIS E KM ME. {8
ARRERR,  SUARMEN —A BRZhEY R SR A 3 BURE E ML R .

— P EE AT ERAERNRNA . M — P — R REEARG, AT
PAE L—A- BT A AR RBA R M REEE. FiXAL, SR
R—MHF. H -1 R UERSHE T HEOMEREFEHE, MASMER
ZRMWE. B4 UNIX REFAABEEA SRR RIESE R Z 4 7Rk
FEXBHIR. |

C Al A R B A Ae B R R R iR & R E TP ARk, ZRiid &b
PRI T X AT ek . ARGE EHEARER BRI AR B LR R TR MR R L
W ZH A HAh I T SR AR AT 4R Y

R UNIX R /F 5R A “ HAb )y B— A RA SR i B xt
. ETRBERGERAAA R PR — M ermmo (BRI RN
RS, TEFIEMR -1, SR B HMGE 28 BT R E R — 1 R
BFEXRZHEHATRALETFAT, FRERMER. HEERE TRAETH
LIRS T, EHRAEERSHXEEINELR. BRIV ermmo HGHTF
AR B H B ) SR G

FrEL, PRBEF R A5 ermo. MIRA - RERABRB T, FRY
AR ASVHVHRROESZRN. REREE - RERBXMERT
[a] errno M. — P RFRAASHEZFEENRME. EAE—TR
P, (BERERTH.

errmo M —ARBERERFET. AMMEFGIRENESHE.
errno \— 34 T 5 in UNIX R Ge 8 REUR /M5 TR BN C 89— B
e, ERMARIETRT. REFMAFRRRRKEFREENHE—HT. 5
— AR BT — PR B ER . (AE 7T

— R BEZTRESHETTENEST KM AREESR (F 0
exp(1000.0) ); — sl P4 M{EE /NI ARER R (Fi0 exp(-1000.0)); —
BB RESHETEREX (FlIN sqre(-1.0)); M—EERFEEXLT, B
B EREREHAME (Hli0 sin(1e30) ).

Al LR E— AT S R RS A — T ERF SN ERRIT. B\
UNIX iR i dr g I8, — N BayE R ol LR & ESORT, {HJEiX
HEREEA TRABRMAAS S IRRL.

FizfIR, BeFHRR LUBIRSG N T ILE:
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EX MR

O H—PERERE E R KGRI A ¥EE 2R R B IR S8 T E R
SR e b

0 4 ANERERE K/ A BEFE B8 2 R TR S Fn R R
SREG Tk, |

0 B 1ERERVBENCHERE RO RANIHERS K E A&
1% % . :

0 B2 —N5ENSEEM =4 055 R 8A g LB S & 4 &
4%,

UNIX T —¥8ARMRERASZEMRNERCTE. M, —8R
FaECe R B — T E LSRR (TR S BREReT i,
XEENHRE B SAEREHBERETP 4D, L, NEHERAEIRR
e R BRR TR REEERIR:

0 S AEERAE 4 ARG EDoM;

O i HH & 4 A 4 & ERANGE,

AREZRRE- N TARERTEREHFHR. —TEFAMAEREEL
MBEERERS T RBFARSAR. #L, XN TFHEIEX -80S,
— P REMF RN — N REOANEE A AR R, Hilk, AREERR
RE N ZHERE R TR PSR,

RATREC £ 5E FEEHA 24T .. W¥EEF AR LR RN RN
A —HE. ROFEHIER T ARBEBFENTR. TUHFHE
a8 T —fYLHIe A REHE X —AK ? i#id £ ermmo {7l EDOM il
ERANGE 4R S HUFIRE CAIREEN — TR PH. BRMEA. XL
C&8 CHATEEEN. CiEhERiRd rFRBFHAEILTE
iR E ermmo My . SEBHHERRE:

O <math.h> §1 75 8 (K 1R & off 3 #BHF <errmo.h> o 75 B () % EDOM ]
ERANGE B{E {7 fi§7E ermo /1,

O <stdlib.h> P B — S pR BB XA BB B KT AR LK AME.
X pR B B 2 T8 ERANGE FEETE errno i,

0O <stdio.h> I B — R BN 4P T —KIERE S BREML
B, XEEKLSTE ermo PHEM— T IEMH. XMERELHRE XK.
A8 L BB FE EFPOS 1E A <errno.h> pE XM E &, BEMIA
EAMN. EAR—IFHNELTE.

O <signal.h> $E B BR¥ signal, tiE errmo PIEE—ATEME. &
HEFHARLHE LE—— LI UGB R EE LM, BHF
AEREMTHA. BN signal EEFELBRERIKK, RLEX
T EEF, REBHEERFEHHEIRSG.
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<2rrno. h>

32 CHAENAE

<arrno.h>

arrnc

714 224 <errno.h>

kX MF <ermo.h> LT JIAE, REEHMFHRRENRES L.
XA R

EDOM
ERANGE

ENRFAHNAAFRFEZTENEREREREX, E4FE #if MABIES PHA. WE
errmno
WIETT H—~AT LB Y int RRVMAE ™, ERAEBF IV E RBGE B N — 1 1IF SR
WE . AARW ermmo B— M EERE - FUARA NS SN . RN T im—
TEBFATRFEE T — P REL AE-IBFELT —48FHh ermo BRI, B4
RRAT R ARE L.
errno #){E7E B F Gt A%, HEREERASHIEMERMTAF 2, MmAE errmo
FHREAICREXNERAHEPHREIRAT, BLAAEREFERR, ermo KA
RE# E AIEF.

EAE — 807 E M— RS TFH0T a0 E R S, dalfEh B0k EAR A .

BiiE

92. % errno A—F E— W RMFIAT, CHRATREERAN—REFEA:ER A, 7]
LIS A Ivalue (HJE0 *errno() ).

93. Hitt, — T RBFUWNRFEH ermo #1THNRKE, WA —TEREUAHZ GIEE
WAE, RE, ET—-TERNARZHEEE. 4% —TEREITLUERET
errmo M{E, RIFHLEERITF, ERPOEFIZAH, WMHE ermo WENIF, 1
FibEWE RS ERATELT .

94. Bk “HEpUREEE"” (7.13.1).

3.3 <errno.h> {J{EH

C frHEX TR IR E MR IRE HARIRIEH, EHEX A HRRLG
AELERE AR AR E IR H R R R IXBE L. ABRFAESFHLHPENNA
BRABKBOIAR. HEEZFRRL UNIX RAEE AR RS REESES.

MARFA—TFENRRENG, R RAMFAFET ERERE RN
4. MRATEERIE, 5L <ermo.h>. B BYEHR RIS HRRLZAE N
LLE FFk )R TEBR B BE . BBERT A 4R TT LAR B i 50 TR R SR 5 40 35 5 3C
B, RIEERMSAK. X TR, X —RARIAZENAER.

ARSI REARE, 582 EMHMAERAENEE. R
REMKGE C hrifE P8 E B errmo JRHE, 3.1 W HEEIIER. AW, JLEAR
FERREEHAER R RS, CIrMEMNMEE 3 (LEEHN) R THM
errmo L LMMIBHT N, E—TEREAAZAHEERN 0, RFET—
A B Va F AT e B4 47 4F 2044
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#include <errno.h>
#include <math.h>

errnc = ;
¥ = sqrtix);
if {errno '= 0)

printf{"invalid x: %e‘\n",x);

AE—TERBEZ AMHHE, AT RIANEA X errno & AT 7 5
Wi, XTSRRIk

3.4 <errno.h> B

KEFKD

MEREHE, CARFEEX DT E R A, af DU o s 4
errno.h 5},

/* errno.h standard header */
#ifndef _ERRNO
#define _ERRNOQ

fdefine EDOM 1
#define ERANGE 2

extern int errno;

#endif

R+, DRI REIN—TE X

int errno = 0;

ME DA B 55 Sb A R A T PR B PR M (1) & & EDOM H1 ERANGE
IXFPEHELAFAETE ermo . 384T HUiSX S R B[ 2

XEAH M, EX DO X RS2 BE R AR R 2 A8 T b iR LAY 1
41. errno Zx{E P B 75 [ i i BRG —— A BT E A LI KRR, TR E
BUBEAA SORHTHE T o T B X O 1] HO AR R

BMIPE BT ik 22X ermno YR PIIC R R GIMAEIRM . XRAERE
228 CHRAERGIN Y o B PR EUAR 0] LITE ermmo FRfEffidEF(H. X SEiFfEA]
DASE B R 2 eR O] LAPRAT — 1 B E R ME RGERAT , S0E R
PREERR I RlX FpR G (BHR) W77k

Fr A BER# 89 HA C tnifE P B ALE B9 ER A7 1A sart (-1.0)
B B] LAHA 7€ Ho J1E errno 1% EDOM f{E . AEREBHE. EH fabs (x)
X} errno R AEMTFEI . BAT D EEPRIZIE 0 FE4EE] ermmo . i3l
(EROFEUUESZ SN

M KEEELE T BEFRE. HadiFEH UL ermo W BTEE 9 15
& CHRlE T T EEMMACET. FERIM, C bRmE(l g iF 28 R Yt
it s E A E AR
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<errno.h>

7% errno

1% Intel 80X87 % ¥1| i Motorola MC6888 1 5CRE it F 45 10 2 M1 4 & 2
8% —B45S LIAABKABRITE - RERRNBIRELSTE. — 17
A S A8 BT LLE I (i PS4 S bR E TR B . A A %7,
— IR Edn ] LUA— 80 R EGE 4 R B0 FE AL R B9 T4

-8 RE kAR, RIEREIT. S8 T a8 7 i T
e, mBEAE#HEY: . E1HRE T E% 560, 1 NaN (“Not a
Number” 485 ) 2# Inf (“infinity” MAWE) HWILEICR—-IPHR. F
B PERE DR B X SRR R S . AT BT B MR E R E R IR R
THBEREL.

RIFAVIEFER, XEEEBHENACHREGICRERMNEE. £
AL PR AR AT ML BEAR AR S EHE R A e A R B AR R AL . X3HE
IE T HUKE PP A £ B#E . MR —1 C B LAES— 1T EEREP
W& ermo, EMARELLUMEEREE LS & Y E BE KIS TT .

C PRI 92 SR HH T —FifR IR Jrik. CHArMEHBA R ermo &—4>
HEABHEN R . EFEN—TERE L, XTETLUEYT AT L8
A —— A0 DERERER (Hla0 =) ERHE T8RN S NER
AIRIRA . XBhs T LBAAE R E]. FFilih, 9 ermmo 0] LI AR
*_Erfun () X RAL. BFYRFEEEEROME, EXSEH—1 %K
ok & R T S 4R

XREMATIAE L. Bk, CRTERMUDRER, TTUSAEAA
Yl 4% errno MIBHREA T F B F R IRARFD. SR RS S0Pl A9 H B
S b2 A TR B A K BRI A1 <7 M THE SR, &Hi%a8 ol fE gm0 i
KR,

H/AE R errno ATLAFIALEE R . ok BCAE B OB AR AR AT LR 31—
MR EE . X3 SEBIE R R — R KRR B, AR 2.4 TR LR, &
AF A B S E R R — BRI AR . AP B LHER SRS
R EAE R ER . ermo & C PRUEREEX Jr i — oy B3 -

BNt — A%, errno AREES S AR —0. EAEFER
a] LA T a4 U

¥ = sgroi{x);
if (errno == EDOM)

FFEXFR AR W TR ™ B PR T SC BN sart Z R REHIIRE
BH A {EAn] PE oR S ER ] LAE B ermo, FRLAREFF AU ARER BITREFAVAR %5 . X
BERNEFN R — MBI IE T P IR A L .
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SR m

B 3-1

errmo.h

30
<yvals.h>

B 3-1 45 [ errno.h B8, E A MRIRIERTH B MRS AR AT 2.
REEARBHEES#L. IHEARNEA—EEELERLIES ST
PERSSRAE RGE. HoAHY P o Bl BRAE R G4 B mT REXT 4R R Sl O (H A T
HIBEE . AT FUESX A 3k ST R DALl # 5 2 Fh 4 A A TT AL «

f* errne.h standard header */
$ifndef _ERRNO
$define _ERRND
#ifndef _YVALS
#include <yvals.h>
#ondif
/* error codes */
#define EDOM _EDOM
#define ERANGE _ERANGE
#define EFPOS _EFPOS
{* ADD YOURS HERE */
#define _NERR _EREMAX /* one more than last code */
/* declarations */
extern int errno;
fendif 0

{# ] <errno.h> AR UBARAE —W I HixmSHH. R 3.2
WRRBIMAREE, XERERERER RN SE. M FEREFERENE
RIS ABEER. X MBUHETEERERERSET R .

EE—RERXANFEZG, RITRTCEBHEIEMAET. REHTIL
AL AETR /N T B . TRIR, HERBHED X T LA SUF & 4R
T

XA ERFIA D “ BB SUI” AR —SepraEsk i
8 3k 30 <yvals.h> (RHES VR iEA8 78 HAbR o Sk SCIF 7740 0 3 5 4%
AL CME, X ATRERTE R RS LA WD . R LB FER AT B AR
WA B IR PR R B A S

L3 <errno.h> Pl <yvals. - g LW HME MEMMELTHACH
F. XFSFEEMNSRELNERN, HAHMALTHBREE <yvals.h>, R
AMBEFAET <ermo.h> §f, A BB X% ERANGE,

R E R <yvals.h> RERPRERE <yvals.h> B304, m
ARTE <yvals.h> h, XRE—A/DMIEI. BERILAREESL SR E XAk
iERE, ERAEE—-TERRTPHEEKEK. —H <yvals.h> R BHiF
BILH)—&4, ERPHESHT #include Mg FE 4. XAk UL
S EREMIEA.
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<errno.h>

[ 3-2

errno.c

EDOM

ERANGE

_EFPOS
_ERRMAX

o
wyfuns.h"

P 3-3

termo.c

{* errno storage */
#include <errnc.h>
#tundef errnc

int errno = 0; O

KA <yvals.h> BREFEM K. MR ALH TS/ R EERE
AR RA . XEHSH T <yvals.h> M <ermo.h> %, Xl
{E A% #LTE Sun T 4E#4 A9 UNIX 4 F Borland Turbo C++ BI41% 281 DEC
VAX T ) ULTRIX f41F 25 H—2:

#define _EDOM 33
#define _ERANGE 34
#define _EFP0OS 35
#define _EREMAX 36

PR, TR, XEEHAENTHA L.

KESRARE, EXTEEHT -MEEWERIERR, (ULE <vvals.h>
RAEH. EXARHGEE, RE5IAH— M "yiuns. he #3k0HF (R
12.4 7)) ZEXMHFAER SHARMBIHAHEE. XERI L HHRERE
H. CHRHEETHRERBAARNRERGEFSEMET AR, EHik,
BB T ARSRA . FefE/E sy P A bERE .

Al 3-2 B T E X errno BB R M) 3L error.c. #undef FiLLFEIES
HER* <ermo.h> MM —NELRIE.

/* test errnc macro */
#include <assert.h>
#include <errno.h>
#include <math.h>
#include <stdio.h>

int main(}
{ /* test basic workings of errnoc */
assert (errno == 0};
perror{"MNo error reported as"});
errno = ERANGE;

assert{errno == ERANGE):
perror { "Range error reported as");
errno = 0;

assert{errno == 0};

sgre{-1.0);

assert {(errno == EDOM) ;

perror("Domain error reported as*);
puts ("SUCCESS testing <errno.hs");
returnid}:;

} O




g2

3.7 3 ] 55

3.5 <errno.h> iz

B 3-3 B/R TR termo.c. ‘B THERE. CHRAERS <ermo.h>

FR MR . termo.c FEHRMIE— R FAI LUHEHEAEMT] ermo
Fr3f HRE R [EX e{H .

HNTETEE, WAEFD SR T bR 12 48 092 1] 76 8 8 3
#Y. <stdio.h> BN BRI perror 5 A —{T U AR BIrMERE AT . X4
BARE errno N BB E XATTHRG —4r. B —-UINF], 517 ter-
rno.c AT ERFRSEALL T Wi

No error reported as: no error

Range error reported as: range error
Domain error reported as: domain error
SUCCESS testing =<=errno.h=

L EX IR X4 R A ARERR IR TR 3 bR iEs . B
BEAR X SL B AT REXETR /D, (BREESCBIAT RE & A HED X 46 30 A 7T .

3.6 BEM

3.7 I
3.1

3.2

3.3
3.4

3.5

David Stevenson, “A Proposed Standard for Binary Floating-Point Arithmetic,”
Computer, 14:3 (1981), pp. 51-62. Computer 2% B3 i S 5] — A f5 a9 —
S5 BT IEEE 754 S8R HEMARE .

Mark J. Rochkind, Advanced UNIX Programming (Englewood Cliffs, N.J.:

Prentice Hall, Inc., 1985). Rochkind ffiif T errno MI'E #) #5157 du 10 & 17 £ Hb
H——UNIX Z& R

FIHRGE Y C BESE UEEIRRID. IREEA— RIS MR T RIS
BT HARRN 2

SHREERR C BHESE LHHRRS, A8 - TRERIF - MEERE
B i 5L
A ATES T Vrf B8 HERR H BB — M iR WS R R 5 R A9 ?

& AR FE termo. o, (#XTATH A BN IRMISIHH perror. <errno.h>
FiE X A% _NERR FIE LB A BT IR RBS{E K 1.

B H — B3 int_Getfcc(void), T iR [A] 0. EDOM BY # ERANGE, iX Ut
{E 7] LA R R 3R E— A Z B G — T E SR (MRENE). 5
HH— A #) <errno.h>, TZMRAHEME A A R BORIR L2 FF 7 (i R 65 7
errno A AY{E BRI H PR IF S HR.
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36 [¥]%E <errno.h> F—MEAR, EAT LIKFREZE ermmo FFEI{EHERA,
i E 2 Rl X e fE e, ] DR AR [ A BHRE— A EMN
BAF P AR BR R 4 2 R0 2

3.7 [fRM]HBk C Rt ER ermo MLE . FE—T &8 -AIfE1E errno H
FEREIEA R SR REERA — R RGP R B HERIE 1R H
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4.1

_<float.h>

B=AR

ik d

FREAEFEEZ, REPLEBEEHELS T A ERLIFFLH
AR, HARRWEZE S b Bk A X Rz, RARERMITE
LA STEPRHERE R & 8P SIS 02 8.

HFEEFEHEE, SRRITARSFER TFA8R, HALITFAL
Bl ohnik. Wk, FEBLMBRIEAE A0S AV BUR D B H A B R 48 2 B9[] .
it FFF AR, AR b T LA A PR AR 4 B A .

REMABRFRARTERECER, HALG T LU G B R SLBE s
B, AAdTRESEELZARMOEE, ALTFWHBIMUE. RFHRI/
MHRFREBEREREARZE, BelTEANERBEREST. UL, —4
Pt ER AR BB MMES R 0] DL T

BHAR) C TAELE PDP-11/45 HREHLT, AEM™EEN [ C LHFLARA
BT, BN, floar 2684 (32 (iMEF) F double ZEBY (64 fUg=) 7 C HI
HEEEHESEAETE T, EN1IER PDP-11 SCRFRBRAR. HITFXHE—1
LB N R BE R, IRRA SATET .

PDP-11/45 FPP 0] LATE BIFAHEE T THE, &l LAXE 32 (k¥ 64 i #fE
WM AMBERZE, HAHEE—RESCERE K. H—F,
WA — MR B A RRES, RBA— EW A R e BERRE
B, XELIRFUMb IR FPP PR S —RiE. B, RATEEEMEB I A LE
¥ CiBE MHE( W BiF S IRE B ERTER ™ 4 double RSRUMYEE R, HMEW
A IRVERER R floar 5., $EE FORTRAN HLiR A X A HRHE .

Y CHHPHAKITAEYUAR TR, XS H R BRER T 1.
EHBLRFEHES NREJMEAEAEAN R/ PSR RS 7 R
BN, L EXHAR R EARLAE AR R R E T Rl i
HE T —RIIMEE, TRERFAENSOMAARMIAR. XS]
BHAKEMRAM, ARERSRFRENMERBERECMNET—ER
U AR BE A 2R 1.
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<float.h>

AR

AREEX

AR IR PLIF ROE BAR DT AL 28 KR R BINAOE N, B HRiFSM
LIHARKGEXHE . HE, PELHE - EE IR A X R TR
RO 3 FF . HHLESA XN E IR BHR A T8 L AUR AR L5 4 .
s A7 S R 0 P C R B S PR U XU 23 P T OB R A, R e
FEaEH DR P . mHERERE PSR T, FA
SCRFARE AR A R AL T 2 — 3.

PRI, AIHFERL R, XERBFRRRTMEZ KRN, Hik
C AR R FEH LA T RN BN KRET . R EENRAERR C
ML RES. BIE— A BBREMF B EREREILSGERP T MIT, ER
HR—TF R MBEZRART . G, XM REEAIHFFNER.

MIFRFEAKS, LEAMTRERSERNNEE. —MERAERKT
MARETE— R LaF L3RR, EX A — SV RXH. SR ERTHRES
B, welgE M — MR RSE, &SSP RESPRINA
—PTHBANBIRE. — PSRBT/ THAEEE—GYl8 L3RR, H
ES—GHlS EATLIRR. FFRTRIESSFEPE, WrlfEMmfniE—
MEFTE, X0 E (zero fixup) EH B—TAERERE, HA
BRXH. FrFEREXEHESZE RIS, B8R seRE
S R R mEE A EERE N X — G R, RITE M ZBE RN
HHERES, BEXIRRIRE.

AL AR ERMYE—AREER. FREARTRREES
MBE, HXEFHRMH. —MERRRRNEENRE. TR
FTR S 7P BB HEEIR B — R A E. AN MEERNEAEE, TS E
KAERSr o H A W H .

HHBFAST2AAEEADNAEREER. FEREF FEEKRIER
i 20 SR S AU A BHE AN RIR B 1. R AER BLE —AN 75 B L BT
ZEVERTSHER, ERAFEENRRL. BRI, REEZ2PITERX
b AR TBRETT R

L FaMAREEANEAREARKREEAN. ENE—THER
HWHHAR T RARMET T, W% HEATBHEENBERE. BFE—10R
I ERE L ) AT AR R L E R B ME. B, A — I ERRRERE.

A PLAR T LAME AR AR S ERA T R, EESYLEE TERT
MERERN, TEESRIARMER. LG RE—EBE ERETIM
GBI E AT, ENTFTUERERER R EEEREFEAZIE S
R E T R E, BF T — L AR B {EE A e il S OB 1
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# B R R

HERULAT A BB — ME R R . EREEA T, B8 — i tusn
BEREEB— RN EREHEL. Seymour Cray L4 Thith gt ~r
TIAHBEIAFREEE XHTROE P, XS0y 7E 580 iy 3R i
MEILFHRRERMAKN. ARERE —fISRFHA, MECIATEL
BEBAL. REFETEY (RR Cray i%iH#) 7EGKELL | (BRI E >
4 4 (B ARA B

WER ChrdEE A X M7 R EIEEN, EMAGERSEIAT. HEKZH
YL ERXFHRER (quick-and-dirty) FIESBEARITE FE:, KEZHAPR
HRX LR, BFETEN, 5 C M2 C HiRRER I SRR

ZHY .

TR, WREARGUEN C iRl AR, EREE L EBLN
REXITEFSHNSER, HEMNERABRER T - ERNEER, ©
JLFER A

X3IMZERESMAT kX <float.h> ¥ #h £ B & F 7 89 3L 3L {4
<limits.h>, FRATHEABLL O] GEXT i BHEHZ B BT R A HNE NS5
AR <float.h> i1, MXHETTrh, VREEAT LA /b T Az 17 ER 58 00 18 1 .
XHE, REEn] LR B RER . (MRATENZHAR, B ks
FFRMOEESFKA Cray Research. )

42 CHrENAE

<float.h>

FEER &t <f loat .h> fiREAIE R L.,
7.1.5 76 <Eloat.h> ] <limits.h>

kI <£loat.h> ] <limits.h> & LT LA LARIF A S FGEE 284 .
g, REMNMOEDHMENAMENRE (HLM) 87E 5242 PFIHE T,

Xf <float.h> AITEG AR AE IR AR 7
5.2.4.2.2 1 S KA IS <Eloat.h>

R R FHIE R — MR R AR 1 A, 3D BURHGA T iR S e f— e fi iy
Fdrik, XEEBYRT -PEBRAFAEARNOEL ", TS EEREE UG43
HRASRIRGIRRY,

s g (xD

b IEBFRME (AT gD

e ¥ (—AETE e, M e, ZEHBH)

r WHE (b FEHIEA A B0

fo Hb/PEEEREER (FRfEFE)

— AR A M (IR x =0, W f > 0) B FHEAERTE .
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<float.h>

x=sxb" xz_ﬂ xb™t, ensexe,,
k=l
LI <€loat.h> FE, FLT RADIX R E4HIFE #1f HALALE S % Rk
A, HARFrAMEMAL 2 HRFEX, BT FLT _RADIX M FLT_ROUNDS, HAth 7 i (&
WP 3 #IF R REA AR AT, BT FLT_ROUNDS, MR A ARty 72 5 3K A8
RIFR.

TF e mik 8 AR FLT_ROUNDS (RME R E AT i = £ T,

-1 ANHEREE
0 [ O € A
1 fmifEAs

2 pREEF S

3 miaAXIHREA-

FLT_ROUNDS f)H 4t 7 35 {H #0408 Ml Sl X H2 AFTH.

A AR B S HE LA RARAVE, XERERXERMEE (@) WiE%STF
ERTFHENE, FEHR.

o FERFERMRLE D

FLT_RADIX 2
* FLT RADIX JHflYiF S BB S p

FLT_MANT_DIG
DBL_MANT_DIG
LDBL_MANT_DIG

o NERIE g, WEAEMEA ¢ /DNERAET SEETUE AR —TBE p AR
B 6 b RIS, W HAFESEhET LLEE ¢ /N

1 WA b 210K

U‘”']]x}“g‘“bﬁ{ﬂ EU e

FLT_DIG [

DBL_DIG 10

LDBL_DIG 10

o EAER e, #E FLT_RADIX (] (e, 1) IKFHE— IR LAY 2 L %L,

FLT_MIN_EXP

DEL_MIMN_ EXFP

LDEL_MIN_EXP

o BN log, b~ . {H1069 log, b~ WEQEHBALTEEMOEFENA.

FLT MIN_10_ EXP -37
DEL_MIN_10_EXF =37
LDBL_MIN_10_EXP -37
o RA#M e, ffl FLT_RADIX ] (ep,—1) IR —4 0] FR A4 BT S8
FLT_MAX_EXF
DBL_MAX EXP

LDBL_MAX_EXP
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61

mLm:i::ﬁ o R ABE log, 1-b" xbms | {F 10 ) log, |—b7 xb'm g FEARLA:A] R0
LDBL_MAX_10_EXP YA PR IF s SR N
FLT_MAX_10_EXP +37
DEL_MAX_10_EXP +37
LDBL_MAX_10_EXP +37
FWEE AT LB R AE U &k, e Rk S T B A TR
(A .
m—m o IR KA RR YA PRI S (- By x b
ﬂ_m FLT_MAX 1E+37
- DEL_MAX 1E+37
LOBL_MAX 1E+37
B3 R AT A B S B SO A R AUEE, X e R IA A S TaE /TR
AH .
FLT_EPSILON o | MEEERTEERITRRPL ) KNER/MMAZE, b
DEL,_EPSILON FLT_EPSILON 1E-5
LDBL_EPSILON DBEL_EPSILON 1E-9
LDBL_EPSILON 1E-9
FLT_MIN o f/NIERIERS (LT 0 B pt
DBRL_MIN
LDBL MIN FLT MTIN 1E-37
- BBL_MIN 1B-37
LOBL_MIN 1E-37
BIF

THAEFRETHREXTMERRERETEMATEFSBREsMES L L4
<float.h>=tp £loat HEHIA{E .

]
x=sx16"xY f,x167, -31 e =+32
k=1

FLT_RADTIX 16
FLT_MMAT DIG 6
FLT_EPSILON F.53674316E-07F
FLT_DIG &
FLT_MIMN EXP 31l
FLT MIHN 2.93ETI15BBE-39F
FLT_MIN_10_EXP -38
FLT_MAX EXP +32
FLT_ MAX 3.40282347E+38F
FLT_MAX_10_EXF +1RB

T i B9 ) TR T i 2 ANSIIEEE 754-1985" S HE I DURE FBE MR AL 30 S AR S

#im, PSSk S <float.h> 1h £loat ] double HERIM{H .

14
X, =sX2x Y fix2h,
k=l

33

_ . .

X, =sx2°x E Six27,
k=]

FLT_RADIX

—125=¢ =+|128

—1021 =e=+1024

2

FLT_MANT_DIG 24
FLT_EPSILON 1.19208290E-07F
FLT_DIG 3
FLT_MIN_EXP -125
FLT_MIN 1.17549435E-38F
FLT_MIN_10_EXP -37
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FLT_MAX EXP +128
FLT_ MAX 1.40282347E+38F
FLT MAX 10_EXP +38
DBL_MANT_DIGC 53
DBL_EPSILON 2.2204460492503131E-16
DBL_DIG 15
DBL_MIN_EXP -1021
DBL_MIN 2.2250738585072014E-308
DBL_MIN 10_EXP =307
DERL_MAXY EXP +1024
DBL_MAX 1.7976931348623157E+308
DRL_MAX_10_EXP +308

0. FHFAF (68.1).

BE

10. iF SRR T RRE—MF AR, EAEREANT SEAR SN,
L1, Fefe i SR b R UCREAT R, BT LIS FROE tX A b 1.,

43 <float.h> g{EH

Lim

HA R Lo i B 2« M BUERF A & %0 <€loat . h> FE XM RZHE, K
FENARERFRZE L. EREREG ST AARXES TR AR,
Rt R E PR L T ER MM E. R, BESRFHERT.
ERE Y, REMT <float.h> FHEMBEIMNKENE (L4475,
HARR M TT, XN E S T RAETE S SHNBEEESE R EMN R
Bk, {HX PR T Al

fER 2 Al IERT R R 2B PR P&, 2, #FAEAN3
AEpE R L. TwMmABEENR. XBEFJLAHER <float.h> g UME
BT, B LILEARE M%E ST double RIBERIZH . X8R, EfTHRER
F float Fl long double 5% .

AT R R, —EZRIETA R{EAA 28l DBL MAX BUEH. =
R, BT RN B GR X RE A 44t -

if (DBL_MAX < fabs(y)) /* SILLY TEST */

GiX AT T T #9451 o R BLE BR AT R <math. > P RH 59— BRI SRR

PATIR AR, BIRCEEAET . MREFEE v PRERXK T MAGE
Hm, YARESE S —HRAAED: DBl MAX KERE - EAKNE—
X SCBR B R S H AR AR E . RH ARSI MER AR
IEBAT. LA F, RIS ASTE - ERANER. —1TEAR
ORI R

if (x < log(DBL_MAX))
y = exp(x);
else
/* HANDLE OQVERFLOW */
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i

FJ L i 5 A — A AHE B R B i1 1og (DBL_MAX), $i1&

if (x <= FLT_MAX 10_EXP)
¥y = pow{l0, x);
else
/* HANDLE OVERFLOW */

4Nk FLT_RADIX A& F 10, X MM EALET . (BAHEVLE 3
{# FLT RADIX MIfHE T 2, &, ELHERT. 5T 16.) MEBHSH
DB AR B ] RER AR R, PR E S LI T . /W, S/ Nite s e
BT

R ldep G EHI2MNERLE - TFABTBRES. &
FLT_RADIX % F 2 B REM T, R —ERBEARE. W — 18R
BOon iRk, oTLIFELLT 89y s il .

if (n <« FLT _MAX_ EXP)
v = ldexp(l.0, n);
else
/* HANDLE OVERFLOW */

RN B PR AR T BN B pR A%, AR A AT RE G R — .

RNTBETE, —FERIENANEEEKTS T oBL MIN H¥{HE. T
A RAME F IR E, HEREVVREER ERT. IEEE 754 /58
AR T #ri% Fi& (gradual underflow), BELHIE T T &8 — B IR B9 B2 .

LA M R SRS FER AR T N A R R E. HA MR

— &P ETEEER, AEBERG. B ABRENE, RHEFE
HiB R —NFRE, 2 —iREL. oI ELUT K.

if {(fabs(y) < DBL_MIN)
/* UNDERFLOW HAS QCCURRED */

RXH AR O BR DBL_MAX B LL BN B2, (HIWAREMELREZE
AVEReE. 28R, tan] LAYELNF A8 5 A i

if. (log(DBL_MIN} == x)
¥ = explx):
else
/* HANDLE UMDERFLOW */

if (FLT_MIN10O_EXP <= x)
y = pow(l0,x);
else
..... /* HANDLE UNDERFLOW */

if {FLT_MIN_EXP < n}
¥y = ldexp(l.0, n);:
else
/* HANDLE UNDERFLOW */
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<float.h>

AREEX

Hitayk

4.4 <float.

4 5 75 A JL AR 6 00 (A RIOBURT 38 22 5 A AR 50K R 1 05 o 4
E, BAETEHE 2 W T A AHT XA FE. ST, AT ATA A B
A BARIE, S — RN B — MR BB . —/PF AR L
BRFF AW ORI . NI, ZERNBOGLRRID, S/ Bon T A I AT Bt b
BRI T .

g, K5 (H— @B p SRR R R — LR ) AT
W, sReBE AR, —FEUMFRE T IR R T A — R I A
PR R — T EmA. RE, XEHEREEE, Tt
PR £ e AV I AL . (HAREME, XA L. R
mIEm AR HSaTa R, a0 E 2EMAK XA, Fln, T
Hd FEACHEIEA—TF, x fy G2 y #9240 3 4+t HlA B
R (B EE R IERO:

if (x < y* DBL_EPSILON* 1.0E+03)
/* HANDLE SIGNIFICANCE LOSS */

t AN ] BE FH B 49 W5 4~ %7 &£ FLT_RADIX Fl FLT_ROUNDS, H3: b, SR
fEXBEE RS 7 — T, MR RMEREAYLSMHH <float.h> g LK)
TR, WAERIAE.

PRI Z A FE SRR B FFPEBREE A FT 1%, AR AT R A ) C {65
F1k H & LR R S AU h i GE A & R AR B . AR AT RE 20 H
<float.h> thig LM — 6 Z L LA A 5 E FHRA . HE, AFI
A Sk S AL E T G R B AT AU A OCHIR R, ROV B .

h> 3L

W1, XAk T —HEE L, HiftABEBRA. T -TEE
LB, DA EHE — TSRO EIFHUEl T X, &2 LUER—
ff enquire (15 WK H B4 B <f1loat h>,

TIPS B ARG, AEKHE A IARLL [EEE 754 frE R 2Rl R
% BTE Intel 80X87 1 Motorola MC680X0 Hr4bFESS T 19 IEEE 754 I 5 B K,
QAEFMIFHNIETaE. ER—TERVRE, HERAEHAERE
WM <float.h>. 7F IEEE 754 45T, long double 2:BYW] LA —~ 80 {3
R, HELHE R double KRIF MR RAR . EXMIERAFRLT, WL
FEA C FRENFTHREERIINE (3% 427).

SR, TRATEES A P —SLalll, HARFA G BIFSR BB KR AR
¥, HLoFERRA B EM DAL EFLMPRE (#in DBL_MAX
1 DBL_MIN) AYREM T, AEEolfE 46, S TRES I HALE (fHian
DBL_EPSILON) R8T N,
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ERES

S8

BTLL, AN ZEDNZRE A F S BRI AT L T X A L —
AR BEMB] -G, RELUS —f IR e85 sk LI - RS
2., filin.

union {
double _D;
unsigned short _Us(4];
} dmax = DBL_MAX;

iX B R % unsigned short 5 $& 16 {3i, double & IEEE 754 ) 64 {ii £
e AT LT R & A T 6 AE dmax._Us(0) o, Ho{ih 1) 47 6% 7E
dmax. Us(3] 1, {RMBGERAICEM T H4. AERAFEY, REH
HFHENIZE T 0x7FEF, Frf HALFEAHHAIL S T OxFFFF,

— A EME2ATEMCRALL LSRR — MR,
RIGE XX ZHE ARG — 1 F SR B VRIS . H o R AERI 6 LK
AR —AE, ARG AHE BT AR s s B i ok . X
Jrige. LR mAy Ll A <float.h>:

typedef union |
unsigned short _Us[4];

double _D;
} _Dtype;
extern _Dtype _Dmax, _Dmin, _Deps;
~ #define DBL_MAX _Dmax. D;

%E_‘ﬁhﬁﬁﬁqﬂﬁjtﬁtqu! %g#%ﬁ¢_llmuc$ﬂiiﬂﬁ*ﬁjéﬂuﬁgjau quzﬁEz?ﬁ#Ei
{RA T 80X86 &5, A[LIRTE:

#include <float.h>
_Dtype _Dmax = {{0xEfff, Oxffff, Oxffff, OQxTVEef}}:

XA AAEN KA HiEhE, HEdEwidt. M4 ERTHZ™4E
#) float . h Wi, H—EEGERTIH 3 1A _Dvals— Dbl, _Flt
_Ldbl HBERXRAE—1 . — & xt1loat . c BISCHFRE LT X SR £

£ S X SN MBI 2 A BHE, RBH TH—-ITME8: ARAT
M, BRAREB® G BIEHTE IEEE 754 tn i, ANif long double
o7 #E 64 i if & 80 fif, #B LN A0 $5 BH 77 76 — 1~ B X 2 A i 70 9 LI
FLT_RADIX %G T 2 My H (4% 2 R —se g /Ny 7 B A BT AT

REXNTHEH - R ERGHSH. £347, RAHE T NIBL M
<yvals.h>, fUARSEEE#HIF S IS BURTEE XM F. MiREGREXHEH
SHMN—TES, FRFRNBERRT B—TES. MR- ERECH
£ C BRIR LB P b 2N TE R A/ B9 77 TV E LR R, AR A i) LATEIX L A
B h 41 <yvals.h>,
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F 4-1 /* tloat.h standard header -- IEEE 754 version */
float.h |#ifndef _FLOAT
#define FLOAT

#ifndef _Y¥YVALS
#include <yvals_h>
#endif
i* type definitions */
typedef struct |
int _Ddig, _Dmdig, _DmaxlOe, _Dmaxe, _DminlOe,
union {
unsigned short _Us([5];
float _F;
double _D;
long doubkle _14;
} _Deps, _Dmax,
} _Dwvals;
/* declarations */
extern _Dwvals _Dbl, _Flt, _Ldbl;
/* double properties */

_Dmin;

#define DBL_DIG _Dbl._Ddig
#define DBL_EFPSILON _Dbl._Deps._D
#define DBL_MANT DIG _Dbl._Dmdig

#define DBL_MAX _Dbl._Dmax._D
#define DBL_MAX 10_EXP _Dbl._DmaxlQe
#define DBL_MAX EXP _Dbl._ Dmaxe
#define DBL_MIN _Dbl. _Dmin._D
#define DBL_MIN_ 10 _EXP Dbhl. DminlQe
#define DBL_MIN_EXP _Dbl._Dmine

/* float properties */

#define FLT_DIG _Flt._Ddig
#define FLT_EPSILON _Flt._Deps._F
#define FLT_MANT DIG _Flt. _Cmdig

#define FLT_MAX _Flt._Dmax._F
#define FLT_MAX 10 EXP _Flt._ DmaxlOe
#define FLT MAX_EXP _Flt._Dmaxe
#define FLT MIN _Flt._Dmin._F
#$define FLT MIN_10_EXP _Flt._ DminlQe
¢define FLT_MIN_EXP _Flt._Dmine
f* common properties */
fdefine FLT_RADIX 2
#define FLT_ROUNDS FRND

/* long double properties */

#define LDBL_DIG _Labl._Ddig
#define LDBL_EPSILON _Ldbl. Deps._Ld
#define LDBL_MANT DIG _Ldbl. Dmdig

#def ine LDBL_MAX _Ldbl._Dmax._Ld
#define LDBEL_MAX_10_EXP Ldbl. DmaxlQOe
#define LDBL_MAX EXP _Ldbl._Dmaxe
#define LDBL_MIN _ILdbl. Dmin._ILd
fdefine LDBL_MIN_10_EXP_ILdbl._DminlQe
#define LDBL_MIN_ EXP _lLdbl._ Dmine
#endif

_Dmine;
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<yvals.h> g & [ FHKNSH:

_ O _DO J& A ¥ 3 7/~ double {E B B 4 1~ unsigned short 25 %) ¢ % (1) B 48
MEEABITCEN Fr. EMEAREOE3. (BFHM I T
(_D1, _D2 #l _D3) fyEFE _D0 MEal b X, Ef17EFER Hib i
Uik GEE P

O _DOFF 2 & A BU/NEOTE H /NG FFP. .. B9 R
A EFAHEMFS s, HAOORHE 1. HMmMAiERI—1K
5 SRR FFIE{E coc. . .. ZF P 4-2 double F M Fm B #E 3K
_FOFF & float XRIFIHIRI{H. _LOFF & long double H53 i HA N A .

O _DBIAS & — 4~ M double ¥ 45 1iF {8 & W 351 09 LU '€ & AY 48 B B
{H. _FBIAS J& floar 25 ®) B # N &) {H. _LBIAS J& long double 2
A HH N (. /DEEF & 1.FFF. .. (float Fl double ®) ) & &
0.FFF... (IEEE 754 80 {i#& =\ long double %! ), TEiXHL FFF... J&
WAL, B4, — double ¥UHI{EH H -
=17 * (1.FFF...) * 2% 0 i .

O iR long double .45 1EEE 754 ) 80 {4583\, JR4 _DLONG NHEF.

(0 _FRND 25 FLT_ROUNDS f{H .

xfloat..c El 4-3 B/ T x£loat.c LIS, EREXLSHNEM ELREW. X

B A0 & T — e B i

O FLT RADIX (J{HH 2.

O float HHI N 32 kR, HH—TRMEEMA unsigned short 25 )
BEHES, W double K%K 64 (i FKR, —iESH 41 unsigned short
ERIMBEHES. ;

0 H 45 _DLONG MIEER}, long double %7 B4 IEEE 754 (1) 80 {u &
&, EF double ) FaHE .

O FHFEMAEBASE 14 BEX.

O float 5X# double PHI/NEETEET —Pr &L, Rt L mED)
[#) FFF. .. Z R HIEA- 1.

Y —A) 1, F 45 H) Intel 80X87 B &b 38 8 49 A C{H, X BB

double  long double BA ARIBE R

8

i

15

#define _D0 3

#define _DBIAS Ox3ife

#define DLONG 1

#define _DOFF 4

#define _FBIAS 0xTe

#define _FOFF 7

#define FRND 1

#define _LBIAS Ix3ffe
#define _LOFF 15

€ 4-2 SCCCCCCCCCOCFFFR FFFF. ...FFFF FFFF....FFFF FFFF. . ..FFFF

double #73¢ x. Us[_DO] x. Us[ DI1] x._Us[_D2] x._Us[_D3]
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Pl A
A 4-3 /* values used by <float._h> macros -- IEEE 754 version */
xfloat.c #include <float.h>

/* macros */
Rdefine DFRAC (49+_DOFF)
#define DMAXE ({lU==<{15-_DOFF) ) -1}
#define FFRAC (17+_FOFF)
#define FMAXE ((1lU<<(l15-_FOFF))-1)
#define LFRAC (49+_LOFF)
#define LMAXE OxTfff
#define LOG2 0.30103
#if DO '= O
#define DINIT (w0,
#define FINIT (w0,
#tdefine LINIT (w0,
faelse
#define
#define
#define
#endif
/* static data */
_Dwvals _Dbl = {
(int) { (DFRAC-1} *LOG2) ,
{int )DFRAC,
(int) { {DMAXE-_DBEIAS-1)*LOG2),
(int) (DMAXE- DBIAS-1), f*
lint) {-_DBIAS*LOGZ2),
(int) (1-_DBIAS},
{DINIT{_DEBIAS-DFRAC+2<<_DOFF, 0)},
[{DINIT{ (DMAXE<<_DOFF)-1, ~0}}, /I
{DINIT(l=<<_DOFF, ()1}, A
1:
_Dvals _Flt ={
{int) ( {FFRAC-1) *L0OGE2) , f*
lint) FFRAC,
{int} { {FMAXE-_ FBIAS-1)*L0OG2),
. lint) (FMAXE-_FBIAS-1),
{int} {-_FBIAS*LOGZ2),
lint) (1-_FBIAS),
{FPINIT{ FEIAS-FFRAC+2<<_FOFF, 01},
{PINIT((FMAXE<<_FOFF)-1,~0)}, /I
{FINIT{l<<_FOFF, 0}},
}i
#if _DLONG
_Dvals _Ldkl = {

wWix ) wx, wi
wx)

wl,

WX,
wx, wib
WX, wx, wl, w0
DINIT (wd,
FINIT (w0,

LINIT (wD,

W)
W)
wl,

WX, WX

wh, wl. wx, wx, wx

{int} ( (LFRAC-1) *LOG2) ,

(int)LFRAC,

{int) ( {LMAXE-_LBIAS-1)*L0G2),

{int) {LMAXE-_LBIAS-1),

{int) (-_LBIAS*LOG2) , .
{int) (1-_LBIAS},
{LINIT(_LBIAS-LFRAC+2, O0x8000, 0))},
{LINIT(LMAXE-1, ~0, ~0)}, "
{(LINIT(1, O0x8000, 0}},

b

/* low to high words

/* high to low words

/* DBL_DIG

/* DBL_MANT_DIG
/* DBL_MAX 10_EXP
DBL_MAX EXP
/* DBL_MIN_10_EXP
/* DBL_MIN_EXP

/* DBL_EPSILON

DBL_MAX

DBL_MIN

FLT_DIG

/* FLT MANT DIG
/* FLT_MAX_10_EXP
/* FLT_MAX_ EXP
/* FLT_MIN_10_EXP
/* FLT_MIN_EXP
/* FLT_EPSILON

FLT_MAX

/* FLT _MIN

/* LDBL_DIG
/* LDBL_MANT DIG

/* LDBL_MAX_10_EXP

/* LDEL_MAX EXF

/* LDBL_MIN_10_EXP

/* LDBL_MIN_EXP
/* LDBL_EPSILON
/* LDBL_MAX
/* LDBL_MIN

*f

*f

*/
*/
>/
*/
*/
*
*/
*/
*/

*f
*f
*/
*/
*/
>/
*/
*/
*/

*/
*/
*f
*/
*f
*/
*/
*f
*f
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P 4-3
()

#else

_Dwvals _Labl = {
{int) (DFRAC*LOG2),
{int ) DFRAC,
{int) { (DMAXE-_ DBEIAS-1)*LOG2},
{int) (DMAXE-_DBIAS-1},
{int) (-_DBIAS*LOGZ2),
{int) (1-_DBIAS),
{DINIT(_DBIAS-DFRAC+2<<_DOFF,0)},
{DINIT({DMAXE<<_DOFF}-1,~0}1},
{DINIT(1<<_DOFF, 0)},
Y

#endif

/* LDBL_DIG

/* LDBL_MANT_DIG
/* LDBL_MAX_ 10_EXP
/* LDBL_MAX_EXP

/* LDBL_MIN_10_EXP
/* LDBL_MIN_EXP

/* LDBL_EPSILON

/* LDBL_MAX

/* LDBL_MIN

*/
*f
*/
*/
*/
*/
*/
*/
*/

<float.h> il

A 4-4 B THIRERF tfloat.c, BFE—FHERE Y <Float . h> 15
YHERNME, TEERFETER. RE, TREXNERERE C Rl

MR EBKE K.
T2 Intel 80X87 PMEIRAETE —MLBUTF I, HLBISHFITA 3 %
K/INEI IEEE 754 $24E¥.
FLT_RADIX = 2
DBL_DIG = 15 DBL_MANT_DIG = 53
DBL_MAX_10_EXP = 308 DBL_MAX_EXP = 1024
DBL_MIN_10_EXP = =307 DBL._MIN_EXF = -1021
DBEL_EPSILON = 2.220446e-16
DBL_MAX = 1.797693e+308
DBL_MIN = 2.225074e-308
FLT_DIG = B FLT_MANT DIG = 24
FLT_NAX_ 10_EXP = 38 FLT_MAX_EXP = 128
FLT_MIN_10_EXP = -37 FLT_MIN_EXF = © =125
FLT_ EPSILON = 1.1%2093e-07
FLT_MAX = 3.402823e+38
FLT_MIN = 1.17549%4e-38
LDEL_DIG = 19 LOBL_MANT_DIG = &4
LDBL _MAX 10_EXP = 4932 LDBL_MAX_EXP = 16384
LDEL_MIN_10_EXP = -4931 LDBL_MIN_EXP = -16381

LDBL_EPSILON = 1.084202e-19
LDEBL_MAX = 1.189731e+4932

LDBL_MIN 3.362103e-4932
SUCCESS testing <float.h>

TEJF & <float.h> Ml xfloat.c A, WA KILMEFIR. K

SHRIREEATIZETT tfloat.c A KRBy, X Sl HEIHF AR,
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P 4-4
tfloat.c

/* test float macros */
#include <assert.h>
#include <float.h>
#include <math.h>
#include <stdio.hs>

int

#if

maini{ )

{ /* test basic properties of float.h macros *f
double radlog; )

int digs;:
static int radix = FLT_RADIX:

printf ("FLT RADIX = %i\n\n",FLT_RADIX):
printf ("DBL_DIG = %51 DBL_MANT DIG = %6ivn",
DBEL_DIG, DBL_MANT DIG):
printf(*DBL_MAX_10_EXP = $5i DBL_MAX_EXP = %6i\n",
DBL_MAX_10_EXP, DBL_MAX_EXP); '
printf ("DBL_MIN_10_EXP = %5i DBL_MIN_EXP = %6i\n",
DBL_MIN_10_EXP, DBL_MIN_EXP) ;
printf (" DEL_EPSILON = %le\n", DBL_EPSILON):;
printcf(® DBRL_MAX = tle\n", DBL_ MAYX):
printf (" DBL_MIN = %le\n\n", DBL_MIN};
printf ("FLT_DIG = %5i FLT MANT_DIC = ¥aivn",
FLT_DIG, FLT_MANT DIG);
printf ("FLT_MAX 10_EXP = $%5i FLT MAX_EXP
FLT _MAX 10_EXF, FLT MAX EXP):
printf (“FLT _MIN_10_EXP = 351 FLT MIN_EXP
FLT_MIN_10_EXP, FLT MIN EXP};
printf (" FLT_EPSILON = %e\n-", FLT_EBSILON) ;
printf(" FLT_MAX = %e\n", FLT_MAX);
printg{" FLT_MIN = %e\n\n", FLT_MIN); .
printf {"LDBL_DIG= %5i LDBL_MANT_ DIG = %6i\n",
LDEL_DIG, LDBL_MANT DIG) :
printf ("LDBL_MAX_10_EXP = %5i LDBL_MAX EXP
LDBL_MAX_10_EXP, LDBL_MAX_ EXP);
printf ("LDBL_MIN_10_EXP = %5i LDBL_MIN_EXP
LDBL_MIN_10_EXP, LDBL_MIN_EXP) ;
printf (" LDBL_EPSILON = %Le\n", LDBL_EPSILON);
printf(" LDBL_MAX = $Le\n", LDBL_MAX) :
printf (" LDBL_MIN = %¥Le\n", LDBL_MIN);
radlog = loglliradix);
{* test double properties */
assert (10 <= DBL_DIG && FLT DIG <= DBRL_DIG) ;
assert (DBL_EPSILON <= le-9);
digs = (DBL_MANT_DIG - 1) * radlog:
assert{digs <= DBL_DIG && DBL_DIGC <= digs + 1);
assert (le3d7 <= DBL_MAX) ;
assert (37 <= DBL MAX 10 EXFP):
FLT_RADIX ==
assert(ldexp(1.0, DBL _MAX EXP - 1) < DBL_MAX);
assert{ldexp(l.0, DBL_MIN_EXP 1) == DBL_MIN};

$6i\n",

)

56i\n",

i

)

561i\n",

i

%6i\n",

#endif

assert (DBL_MIN <= le-=37):
assert (DBL_MIN 10_EXR <= -37);
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P 4-4 /* test float properties */
(%) assert(6 <= FLT_DIG);
assert (FLT_EPSILON <= le-5):
digs = (FLT_MANT DIG - 1) * radlog:
assert(digs <= FLT_DIG && FLT_DIG <= digs + 1):
assert(leld7 <= FLT_MAX);
assert (37 <= FLT MAY_ 10_EXB);
#if FLT_RADIX ==
assert({ldexp(1.0, FLT MAX EXP - 1) < FLT MAX):
assert {ldexp(l.0, FLT_MIN _EXP - 1) == FLT MIN):
#endif
assert (FLT_MIN <= le-37);
assert (FLT _MIN_10_EXP <= -317);
/* test universal properties */
#1f FLT_RADIX < 2
#error bad FLT_RADIX
#endif
assert({-1 <= FLT _ROUNDS && FLT ROUNDS <= 3);
/* test long double properties */
assert (10 <= LDBL_DIG && DBL_DIG <= LDBL _DIG);
assert (LDBL_EPSILON <= le-9);
digs = (LDBL_MANT DIG - 1} * radlog;
assert (digs <= LDBL_DIG && LDBL DIG <= digs + 1);
assert (le37 <= LDBL_MAX);
asserc(37 <= LDBL_MaAX 10_EXP};
#if FLT_RADIX == 2
assert (DBL_MAX EXPF < LDBL_MAX EXP
|} ldexp({l.0, LDBL_MAX_EXP - 1) < LDBL_MAX):
assert (LDBL_MIN_EXP < DEL_MIMN_EXP
|| ldexp(1.0, LDBL_MIN_EXP - 1) == LDBL_MIN);

#endif
assert (LDBL_MIN <= 1le-37);
assert (LDBL_MIN_10_Exp <= -37);
puts (*SUCCESS testing <float.h>");
return(0) ;

} 0

4.6 BEE

ANSI/IEEE Standard 754-1985 (Piscataway, N.].: Institute of Electrical and

Electronics Engineers, Inc., 1985). iX Z7EBUHAL R P ZERAMNT SEE
brifE.

Jack J. Dongarra and Eric Grosse, “Distribution of Mathematical Software via
Electronic Mail,” Communications of the ACM, 30 (1987), pp. 403-407. X fs 3 #&
HVFRERSE S R F IR R AR . T i A AT LG 1 e TRk
ROBRFEFSAARTEES ©TEEK.

O #FF enquire AIMHA LR C LA B SBEARMEME. EU—10THMW
float.h C{FBFE AT EN R4 R . %8 F 8 CWI, Amsterdam £ Ste-
ven Pemberton 4R'E . 1RA] VLT 45 steven@cwi.nl A& BR{4H3E18 enquire,
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<fleoat.h>

4.7 &

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

O #J¥ paranoia A AWK M2 B PR L5418 TREHNFERE
KEBTF 538 (the University of California at Berkeley) ) W.M.Kahan
WE. BEtLA T C A . #R¥JLLM netlib@research.att.com BzH L
TiFEK:

send parancia.c from paranoia

Pat Sterbenz, Floating-Point Computation (Englewood Cliffs, N.J.: Prentice-Hall,
Inc.,, 1973). A ERE T AMECEAHE T . K, RFixeeiAmE
BITie, RERPIXEFHET . ‘

AUREFIRT C B E IRTESUSHMSH, E1#) IEEE 754 $RME—B0g?

YR 0] LB B <yvals.h> DU B 5E B {8 R A9 C B8i% 88 I () <float.h> I
xfloat.c IG? fURA[L, #EEX—T: MBRAEE, BLHESRHMAH+ 4
RPN ?

%58 T

double 4 = 1.0;
floar a [MN];

for{i = 0; i = m; ++1i}
da *= a [1i] ;

75 IEEE 754 TSRS, 75 a g0t Biit 200, NBKREL?
7SN AR SR

long double 1d = 1.0:
double a [N];

fori(i = 0; i < n; ++i)
1d *= alil;

7€ IEEE 754 B A B AR, 7 1afitBERE Y 20, NEARE/?

K4 <yvals.h> HEA FTE <float.h> 1 (AR B ETE xfloat.c
) 7 A EDH R R,

4 5 M int_Getrnd(void), Tl LA [l X4 A 497 & & ARA. Bk
FLT_RADTX 3G [l 4 AR .

[ H5E 1 CEBF, HeftidERREREREMERHE <float . h> E XL
HFTR A RE. BREAHEER R SRR

[R% ] B2k LB RBRFE, FETLUERTER TR THE, HXHET
Rl SR EELERF. BR—BESEH, BFAAEEHRRGE
w4,
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<_1imits -h>

HFRAR

st

AEHD
FEf &

XF C BIFRIiHES WA T a5 — W2 FF 4R T 1980 4,
ERE—1 Y40 FRE fusr/group, BRLFEMY UniForum MEHA AR . 1ERE —
A% UNIX BIR5 b HEAV4R ST, /usr/group Xt) @b r i MOTE LA 5 8 KB
Mo AXA4-2HZUBBE R T B A A& B A BE 8T B b W] B S AT, A T AN BE
Ryl AT&T BR%, B X BRI X RAEgE R — T A B 5.

BT LA fusr/group JF 4 T € X UNIX #1238 UNIX R HEF LK TR,
i T— MR EE RS, XTMERASELERIFHRAMESET C K"
W, B2, LA MR RFEEZIAE T L. 07189 s E/AR
£ C %, XERHFTLATEEM UNIX [ #EMREFEDRT. 4R, XH
WAL AL TR E AR R 554

fusr/group AIHIR A —FR4r 2 S IFUR] UNIX REHRFHY. C AR R
BE. Fid, BX—AEXAAR CIHBRHEHNREBEE, X—W2EC
briEh E AR, 3% Kemighan 1 Ritchie E#AEE 3 HERE, RRLE
FEIRGESR — T, BTLA /ust/group FRMERR KRB T X3)11 ZR &, AR
HBTREZAHAEEIVFERBSFTE.

Fi5b, fusr/group MERAER —MBEA BB M. IEEE Z5 £ 1003 ML
SN THEXA Tk P i i —AE /T iotniE. 1EEE /NAE RS sl
AR BEREACE T X311, W B EWEHETF UNIX fFe 8. B, &R
H T4 X8 IEEE 1003.1 $rifE, dunf POSIX.

EWE - DEARGEHML MR, —80 TAERR R B ARSI E LA
Resfaz A AT k. B, RITEFERE-VIALENEL, &
RETHREZRMMRENRD T. HA—THHAEFBRS LT
UNIX FRIEHE, REAXBAOETRESE. FLL, EXNEEATTEL. B
FERF PR ZEGR . W EEE SGEERELER.

C P — M B &G BRI B EAE R E L M B MR IR RESHE
RERMFNER. BARK i fBRK, EFRACHRNEDE—
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AR FE R 46T P B S S BB L B RO B AT B R 4%, [
SEREATRS RIS BL, 20 FLAY MR T -

/usr/group & M 1 AR#EL M <limits.h> RFMIVB B EITEVE RS
Z VR B E AR, BETT, 33k S0 E T M Ak R A S A 1k T L
M X3 BOE IR A RE A — AR B E, RITASRERER
B <limits.h> PESAFEMNS, WEEM 1 RdEk 0 <float.h>,
WAFFAT R Z XA B R F AL M 48 h <integer .h>, {BEFKIH
AKX R R P S A B AR R T R R 5T

52 CHREMAE

5.2.4.2 FEHE

—FG bRy R G0 AR 2k H 8 R R BT AT RS E. BN EL I <limits. . h>
Hl <float.h= PiIEARIRAR.

<limits.h> | 52421 BEHEBE AN <limits.h>

THEAMMHESEE S MeRESPEHOFTRERAAE. WA, BT
CHAR_BIT I MB_LEN MAX 2 %}, J5iEA)ADS B2 B0 5 R (i B A i e B iy L MR 28 AY
M3 RA R A Rk R ENMEHE LHEERE L (BHE 2XTHFTRE
SiiE. TH R,

CHAR_BIT o BRI b aY iR R E AR ll‘F‘ﬁ}

CHAR_BIT

SCHAR_MIN * signed char %@&JE‘JET%{E‘H%»’I {H
SCHAR_MIN -127

SCHAR_MAX e signed char JHIHT S AR KE
SCHAR_MAX +127
UCHAR MAX e unsigned char FEMIATR AR KE
UCHAR_MAX 255
CHAR_MIN ® char BERIMITR M R/NMA

CHAR_MIN “RFE"

CHAR_MAX e char 2890S I C{EH

CHAR_MAY O TR

MB_LEN_MAX . 11‘1'"Iiﬁ[3,fmﬁiﬁﬂ$5?‘ﬁ‘$ﬁﬂ@ﬂk$nﬁ

MB_LEN_MAX

SHRT MIN e short int ﬁﬁmimm%d\{ﬁ

“CSHRT_MIN =32767

SHRT MAX e short int 2RVAYT S AIEAHE

SHRT_MAX +32767

USHRT MAX ® unsigned short int ZEW TR &R A(E
USHRT MAX 65535

INT MIN o int ZERIFTHR A E/MA

INT_MIN -32767

INT_MAX o int FRIFYAT S AR A

INT _MAX +32767
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UINT MAX
LONNG_MTN

LONG MAX

e unsigned int FERYAYAT SR B9 R A

UINT _MAX B5535
e long int 2RI R R/ ME
LONG_MIN -2147T483647
e long int JEFRYMYITE A Al
LOMNG _MAX +214T7483647
e unsigned long int 3& YRS 48R K (E
ULONG_M2AX 4294967295

ME - Pchar B RHWHLE P REANPEEN -TEFSEENFT Ha
CHAR_MIN () {1 5% fil SCHAR_MIN [{}#[n]., CHAR_MAX (FJ{f i1 £ I SCHAR _MAX [ #H[n]. & W),
CHAR_MIN M{E LN 0, CHAR_MAX A9ff{ 3K f1 uCHAR_MAX [ HIR] °.

BiE

9. H¥6.1.2.5.

53 <limits.h> f){EH

HKREMN

oy LU o B R SR {#E ] <limits . he, E‘Hﬁﬁ-ﬁ—ﬂﬁ?ﬁi&ﬁl PARAE AR A
SHME PN ERNERF. W, BURERSAEEE VAL MIN i VAL_MAX
Z B A S8EE, SRl LLEa S LU Uk by - #2 BB IR A R

#include <assert.h>
#include <limits.h=

#if VAL _MIN < INT_MIN || INT_MAX < VAL _ MAX
#error values out of range
#endif

PRIGRRAT AL @ HIE BURTARETE S W8 ine RUAEIEXT S0 F

i ] <limits.h> ) —FhEEANE %00 ik R A — A8 P o p 8 R T
ATLME b EA )

#include <assert.h>

#include <limits.h>

#if VAL_MIN < INT_MIN || INT MAX < VAL MAX
typedef long Val_t;

#else
typedef int Val_t;

#endif

SR 5 SR AT LR AT 763X AT AR B B X RS T D val_e 88, FRIF 5K
Eute gy &S AP

<limits.h> BB H TRER —Fh B89 ATRSHIME IR W 24
Br. —HRFEEEE RS #1f FALEREE S A P T IR B R o -

#if (=1 + 0x0) =» 1 = Ox7TfEf
/* must have ints greater than 16 bits */

#endif
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<limits.h>

P 5-1 /* limits.h standard header -- 8-bit version */
limits.h |[#ifndef _LIMITS .

#define _LIMITS
#ifndef _¥YVALS
#include <=yvals.h>
#endif

/* char properties */
#define CHAR_BIT B
#if _CSIGHN
#define CHAR_MAX 127
#define CHAR MIN {(-127-_C2)
#telse
#define CHAR MAYX 255
#define CHAR MIN a
#endif

/* int properties */
#$if _TLONG
#define INT_MAX 2147483647
#define INT_MIN (-214748B3647-_C2)
#define UINT_MAX 4294967295
#else
#define INT_MAX 32767
#define INT_MIN (-32767-_(C2})
fdefine UINT_MAX 65535
#endif

/* long properties */
#define LONG_MAX 2147483647

#define LONG_MIN {(-2147483647-_0C2)
f* multibyte properties */
tdefine MB_LEN_MAX _MBMAX
/* signed char properties */

#define SCHAR MAX 127
#define SCHAR MIN {-127-_C2)
/* short properties */
#def ine SHRT_ MAX 32767
#define SHRT_MIN {=32767-_C2)
/* unsigned properties */
#define UCHAR MAY 255
#define ULONG_MAX 4294567295
#define USHRT_ MAX 65535
#endif O

XEEACR A A TTe BAL TSR AT H AFERYIZ 3, ERIPITHRSR AR
[, FIRLSCASh{E FI2C L ARiE 469 A KB Bl o R S NPT IR A B E
ARl TR REA TR ERHE TR, CHREREZRKBRIRIER L
RO PRAT IR, 3F ELA S St — il S e 8019 A 2K 2T VR B B R ) O B
rp STANK T RN ER:

X311 L TIREBT DRI IS XS TR . f5, HATA AT B 26 % B
ARR 7RI AR AR . FR, B AR AR 25 Tl B0 AT 3R
5. i, eoMEFSEESE PR ERERAN, FFHEDRIMMTT
PR — KU R . B2 e LUK e X E A C M RESE
A #1if ML PR P ZEH .



54 <limits.h> &5 £, 77

BT LATERC BRI T B B A A 08, AN P 1 4cb P28 MG EG . X it b JFT L &5
<limits.h>, }HiliX it ENE.

X331 BNE] sk X <limits. h> FH)— A% & MB_LEN_MAX, 0] )
HHE ﬂ%}h%?*ﬁ% froricas . FEAES 13 S hEX N EREF VR
gEarkifie.

5.4 <limits.h> gJsCIj

70 03 A S SO BAS O — O RS R %k A B . <limits.h>
tiE XA 2 BT LU 41 FAL R4S SR, 1 AL A 17E LhRpiT o
MENATTREFEAR K. (fH <Eloat.h> i SUIEHIR BIXEE. )

— AR AU FE K EBIAC I B HLEd F 8 1 char K57, FEY short KR FI 4 F Y
long 259,

TR AT R EAR A LA HIB R

O int ERIE 2 P alE 4 FEAT.
O char R85 signed char Fl unsigned char 2 BUETL FAE] .

Dﬁﬁ'mﬁﬁﬁﬁmzﬁw&ﬂﬁﬁﬁ X Fp gt N —F UM E
H—1EAXMIEEANAE. —TMAREHER 1 838185 5K
i, ENSAMRBERNNE (EEMHET), HEANHE.

0 —MNEFTFR T U L KAE .

Hit, EME L—1 0l LAY A AR FEM <limits. h> 4
LAR M, @51 BR Tk limits.h, THEA T 34 WA EMEE
<yvals.h>, JE4~3CftL 43k 30 <€loat.h> LT — B4, XM 44
TAMG®E. B, <yvals.h> LT LATHIE:

_ILONG O _ILONG——HIIR int JEH Ny 4 47 e R HEF,
_CSIGN O _CSIGN—R char KARERSNE RS,
_c2 O _Co——unR{H A 2 BYRMEETTHES,. Wk 1, FW Y 0:
MBMAX 0 _MBMAX— AL PN PR ERIAMEN T K.

% _C2 A — IR EEMN4E N EBEEN. E6H 2 MAMNDRPLeE
L, ANBERT SR T onT_MN — B B (. B, 75—~ 16 A EHLaE L,
FIFFEF —32 768 AR APANFS, — T RASH—1{EN 32 768 HEERIH
B, &N long 268, HANERKTMAREHN int 2RI R R, WX EHR
ALK BRI, KW, CHRMEESR INT_MIN 268K int, HW|, FREK
A RS X ER XA SR AR H BLAAT AR B A, Flan:
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P 5-2 /* test limits macros */
tlimits. c

#include <limits.h>
#include <stdio.h>

int mainf{}
{ /* test basic properties of limits.h macros */
printf{"CHAR_BIT = %2i MB_LEN MAX = %$2ivn\n",
CHAR_BIT, MB LEN MAX):
printf (" CHAR _MAX = %10i CHAR MIN = %10i\n",
CHAR_MAX, CHAR_MIN) ;
printf(" SCHAR _MAX = %10i SCHAR_MIN = %10i\n",
SCHAR_MAX, SCHAR_ MIN) ;
printf ("UCHAR_MAX = %10u‘n\n", UCHAR_ MAX);
printf(" SHRT_MAY = %101 SHET_MIN = %10iwn",
SHRT_MAX, SHRT_MIN);
printcf ("USHRT_MAX = %10u'\n\n", USHRT_MAX);
printf{" INT_MAX = %10i INT _MIN = %10i\n",
INT MAX, INT MIN);
printf{" UINT MAX = %10uin‘n*, UINT MAX);
printf{" LONG_MAX = %101i LONG_MIN = %10li\n",
LONG_MAX, LONG_MIN) ;
printf ("ULONG_MAYX = %10lu‘\n®", ULONG MAY):
#if CHAR_BIT < B || CHAR MAX < 127 || 0 < CHAR MIN \
|| CHAR MaX != SCHAR MAX && CHAR_MAY '= UCHAR_MAX
#error bad char properties

#endif

$if INT _MAX < 32767 || -32767 <« INT _MIN || INT MAX < SHRT MaY
#error bad int properties

#endif

#if LOWNG MAX < 2147483647 || -2147483647 < LONG_MIN

|| LONG_MAX < INT MAX
#error bad long properties
#endif
#if ME_LEM Ma¥X < 1
#error bad MB_LEN_MAX

#endif

#if SCHAR Ma¥ < 127 || -127 < SCHAR MIN
#error bad signed char properties

#endif

#if SHRT_MAX < 32767 || -32767 <= SHRT_MIN \

|| SHRET_MAX < SCHAR_MAX

#error bad short properties

#endif

#if UCHAR MAX < 255 || UCHAR MAX / 2 < SCHAR MAX

#ferror bad unsigned char properties

#endif .

$if UINT_MAX < 65535 || UINT_MAX / 2 < INT_MAX
| | UINT_MAX < USHRT MAX

#error bad unsigned int properties

#endif

#1f ULONG_MAX < 4294967295 || ULONG_MAX / 2 < LONG_MAX \
| | ULONG MAX < UINT_MAX
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Al 5-2 #error bad unsigned long properties

(£%) | #endif

#if USHRT MAX < 65535 || USHRT MAX / 2 < SHRT MAX \
|| USHRT_MAX < UCHAR_MAX

#error bad unsigned short properties

#endif
puts{"SUCCESS testing <limits.h>%);
return(0) ;

} O

printf{"range is from %d to %d\n", INT_MIN, INT_MAX):

ME - 2R ERMH—NME (=32 767-1) MFEEREEAXME. &
SEXf <limits.h> TS EIERFR, HTERE X S,

A - THTUATFZN. BETmELEs], FbBEAZEE RO
PATH A . TR B, ARATEAFE —4 32 {7 long 2ERIBY FHL 1 A —4 36
I long KERUMIBATIABESRIFREF. 2RI, XD E R H G <limits.h>
HRTERRE. BB L, TOMLLZE D 36 i long 2RI K AT Hi4b 1 Z 8.
EEEE, X311 ASEBA A BB R A X AT,

55 <limits.h> §Jillit

B 5-2 Bk T MR tlimits.c, R T —RIEH. 24 a0,
A PAZE <limits.h> FEfTRKM. BIRIFERRMBIER, (HEH5aT Ll gl
AR RAREA S, CHREE T — AN, iR T
<limits.h> 158 LMEME.

HEEATA B E e SRR &2k, BB MR TE #1f AL FHE 4 T &6
REM. WRXAMEREEDT, Em—ETLuEfr, TR RHEH
BAPATENE S, RIGTERIIAPRE TR .

THEE TS PC LM TN, ZEELMT, char fl signed char
fr MR . '

CHAR_BIT = 8 MB_LEN MAX = §

CHAR_MAY = 127 CHAR_MIN = -128
SCHAR_MAY = 127 SCHAR_MIN = -128
UCHAR_MAX = 255

SHRT MAX = 32767 SHRT_MIN = -32768
USHRT _MAX = 65535

INT_MAX = 32767 INT MIN = -32768
UINT_MAX = 65535

LONG_MAX = 2147483647 LONG_MIN = -2147483648

ULONG_MAX = 4294967295
SUCCESS testing <limits.h>
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<limits.h>

5.6 SEIEK

5.7 &

5.1

52

5.3

5.4

55

5.6

57

4.5 AR enquire AR T 304 1imits. b,

IEEE Standard 1003-1987 (Piscataway, N.J.: Institute of Electrical and Electronics
Engineers, Inc., 1985). X & 1 ik C #2F 0] LI7F UNIX FI UNIX 7] 3 & A4
TER G Tz 47 0l 5 49 POSIX brfE. Sk 3CHF <limits.h> g2 b i =4
1Y

B E VR B RS iR S BOR AR BT I S8
Bk <limits.h>, (05 M TR RIABHELSE .
(32 i3 Tt A4 LB

int in = 1.0;
short a[N];

for (i = 0; i < n; ++1i)
in *= alil;

X FRERRBESR, EEE in #ITHSREHZT, NRERETLRE
B TE—TMEERY C BIERs FUE?

RS A TR
long lo = 1.0;
int a[N};

For (i = 0; 1 = n; ++i)
lo *= alil;

PR ERBES, E8E loMiTESRE 2, NMEXELES
2 FE—MEER C BiEay FUE?

— ke C BB AI LA{H sizeof (long) FF—PFETNE? XEERLIA
2 FFRRRY IR ?

[#]E5 - MEF ZEFUESEREERTLIBEE <linits.h> 158 LAY
FRE . B EEE BB AR PR .

(R ] R EEPHRERF, SERTEITZH TR T, B
Bt it 220 B AIHAT . BO— B RV, RN AE B B AL .
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|

<locale.h>

HRAR

s

3k {4 <locale.h> & X3J11 CHrMiE R LM —MAEH. & CWEHE
B LT RAE XS EHOUAARA, XMMZEREECERAMBRT ‘K0
SR MR € AR HE” AR A—BT . R, HeFRITXL X311 ERe
B AA R IX RS B R IFF I —— X MR E A REHT .

IXAFFRRA L SO R TE C AR HERDE TAETT IR S FZERARMMM. 4 -
it REAEUAS CHRERLRETEC SR T, AT ZE B X %™
g B — Lol B TR BAX AP AR T 3RAT 5 SFiada), B LMEM
B B B A AR 2 il BRI

REFRMAmHR, AT BER SR AT X311 PR H CHnMErh Y
HERDPARKEE, R XEMETAKEEMALT. mITANREAR
TRt R HENER. Hit, MIEEESE, #2846 -MEFENGS+
Fro M, BRI AERRT SR 0A R C 89 1SO SRHERE i1 ANSI C FrfEA R .

EITREABAREIRF L. AT AL ANSI FH R BRT 2550,
BHEGERH AT . DBTHA TR ILAT R A 5 A Al aobrfE, AT
ELFIN TENNTH. RIMNBEER, R CHREERELARAD —-1TFR
2, AN ARSERITEAIR, AR S FME IR THRE.

B EARRATTLE BRI A S Y BT B AN S, X4 A PRS0
BXTik CEFREENMAR AR HE A M TIREFREZEFTMEK
AR KRR (BIAERHD i, XAMERES. EEAIRTE -HIES
(EMEARE R, W ZEH) M— SRR 7FiE.

AT&T Bell TREFTRETTHIF T —MERB2VORTHEREPRL GX 2
—AREAIE, MAEATHSR BB E IS E. U ERAE AR LR
k. EEXMME T ERZTIALISN, 18 REABHFEHITH &
FhiolE . Z R T e C AR AR B B . RE#ANTR
FZ WL AL SR A B SR SO 4800
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<locale . h>

iE

¥ getenv

LHREEE MR C PG T B AR . RE R IHE ANSI C BRHEVE N
EPFrbrE i S EAN T . BEIRA T, MR KRS NS YR T X311 —
ERASE]. FHERANITEE AL T —4E R [E) AL SR [ [H RS R4 R
. (WGI4—ISO CHREZE RS, AHEREME CENGFH CHAENT
YE). BRI, RATRIHHMSER T A C Rk, XFRHERY ANSI 274 Fl ISO
REEAS H AT EAR[EIAY .

%5 i N TE SR (UIF A 2 B A HTIIEE, BHMIEARY 15 4
AEBLTE UNIX B RE LB T AT © —Forik, sUR AR H
RN RGERARMAREF. GXFIRF7E UNIX SURBF R exec, sH
EREAENX) ARERE-TERNETFHES, B 2FHHE 1
LS FAT SR FAT R . FRTTLATE AR, Boiel B MER s
T WR-THEGETH THER. AR ok 8 30 & B
BEaBg b,

PR L 2R R, BXHTEaERILTEEILE N FIHGEE
ZEml. S HE A AT LA S R e IR A i T R AT 16Y AT E. — 1 WLAAE
FAE "TZ", BN ER H R BHR O T HAI X MEE. IR 12" 1)
{F /& ESTOSEDT, A [a] pA ¥k & fE X o AO R HERS 145 A EST, fE b B S8}
¥roh EDT. MRt X b UTC— LR ZIrs s is ke 6 i —F
5 /st

HE B EARERHE. BRSO 2 B b is 2 0 R 7 e —
Pl 5k, RAIEXXI 2 MBIy EIRROE —EARE 8w, WRAFE
B P AT B RIE A B S48 A P A SCH 2 BT LU R - R R
ST . S ITPRREA SR S — MEFWMRZA, AdEd
BB T ¥R WRIMBREFRER A HE, HENEaT. M
tbz &, FHASHEERENRE. 228 — P IMET R,
HEE— TR ZIENEA S, BARTHAEARGE T — T, HEETE
BB DEA LI

gk ) MS-DOS h T IFR AR ——X B UNIX W kZz—. Fi
B Sk A A B S — RS . BT R RW—EHE
T AR, X P F RIS TR O Rk MR ol E A TR s S
RIS . MR BB REHMAM TR,

CHifEER & T R getenv, ZPREIE <stdlib.h> FEH. LA—
I S getenv, RUMFBLEBMEEE, ERNSEH—F
fHE X AR R A A RNEN . S H-TREE KRR EBNAZT]
R
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R putenv

ATASIN
XEHiEE

3

PRI, CPRMEREHEA 6.4 1 getenv HHXT I ) pR ¥ putenv. putenv
Al LB AR AR R SR I{E .. INFE R EREAEA, X311 FMEER
#id putenv MF L. FMEAPEZHBRERH putenv FARMF. FTLU
ATLCHERASEERE H o AR, BARGREE L —FERaEn kBN
el

DI i 58 AT LA g LAR e 3R B AR AN RE SR BERYIRTE? — Al 4k, XR
—A-M E R, FriL, TRHEX SR BRREEM RO E TR . —
KB E T LR RSB RSBEER . XL — A RARR STk
WR—-HE. BEERFHENGEE, SN RTE a4 2% WP REMR
R AT, MHEENEE TREMEIA—BHEAE NG .

@R —TF, MBE R M, BHANNEREAR —FES
WEEk. ZEEABSEMR 741776 (M H), RENHPEREES N
4/7/1776 (EREY). EEEXEHENHN, AMNSFHEAR. Blam—BATGE
E—AMEBICH $-123.45, MEITTREEEIX ($123.45).

fFXMREMEA—EE, XERERE 7 4. TRligEg4
X, thaf A — 1Tl E L £5. kXK <locale.h> g L T —E,
X % ALF 9 LC_COLLATE ] LC_TIME XHEMEF. B— 1 EHTLUT BN
AR, ARET DA S B R K SR B A R setlocale [
MSB . FELLTIUVHSLAZER:

O #H[EENF (LC_COLLATE);
O ZEfF93 (LC_CTYPE);

O tRM#E, (LC_MONETARY);

O HAh#EFHE (LC_NUMERIC);
0

AfE] (LC_TIME).

— A SC B AT DA GERR R AER A 2E 5. 28R, [ T BRI MR FE,
Ha[ RS A I TR,

B 3 7 28 1) 9 e 8 BRI R R e T BB A B X 8 A DX B B A
IS, EFEEEAYEKIEFTITENE S, Rat X HESLES R
. AT RE AR AE A A+ HEH 09/ B, B 24 i ) B A 2 1
FiES. ENIERFIMfESTESEN —TEEMNKISERE, RelE
LC_MONETARY 285, LUEN 2R 4k 55 B AL BRARHE .
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<]ocale_ h>

6.2 CHENAE

<locale. h>

struct lconv

LC_ALL
LC_COLLATE
LC_CTYPE
LC_ MONETARY
LC_NUMERIC

satlocale

7.4 Xi#i8 8 <locale. h>

3k X <locale.h> B TR —FAERL, FE LT —&E.
PR

struct lconv

EAFTHRAMETENRARX. XTERELNEILUTHRR, AaEeWf. X
BopR B B LR ENRBUETERE 7.4.2.1 PHRE. £ o KERES, X m EE
TEMERRIAEE.

char *decimal_point: fr o m wf

char *thousands_sep; f* omn *y

char "grouping; fronmowy

char *int_curr_symbol; AN

char *currency_symbol; frown o owy

char *mon_decimal_point; o oy

char *mon_thousands_sep; S o oy

char *mon_grouping; fE oy

char *positive_sign; S owy

char *negative_sign; Jwowm owf

char int_frac_digits; /* CHAR_MAX =/

char frac_digits; /* CHAR_MAX */

char p_cs_precedes; /* CHAR_MAX */

char p_sep_by_ space; /* CHAR_MAX */

char n_cs_precedes; f* CHAR_MAX */

char n_sep_by_space; f* CHAR _MAX */

char p_sign_posn; !* CHAR_MAX ™/

char n_sign_posn; CHAR MAX */f
MM NULL (7.1.6 A RED ﬂl"FIﬁEI‘FIEE

LC_ALL

L{_COLLATE

L{_CTYPE

LC_MONETARY

LC_NUMERIC

LC_TIME

T R BB H BRAR, ENOEERHE, TLIER setlocale BMIMHIB—12
BEM. Y e M—AKEFRTT A R AR o] Ui SEEAEE 1.

7.41 EHigBES
7.4.1.1 Y setlocale

#tik

$include <locale.h=
char *setlocale{int category, <¢onst char *locale);

WA

R setlocale % BE B ¥ category fil locale I RiE A BRF MR H R BHE %45,
¥ setlocale A i AREMMERNBF YN BT XHEERER PR—Hr. 2
¥ category fY{E Ny LC_ALL, M BFHEMXBHEEH#HTHE, MHAMEHEINRFX
BB A — 3B T fir 8 . JEH LC_COLLATE 1 s i strcoll Hl stexfrm 947 H; 2
H Lc_CTYPE B F4F AL B R 3 " M B T BBAIT N 25 Lo _MONETARY £ Wil R 3
localeconv ig BIEY ik X fH 8 25 Lo NmERIC FEuaks AL AN tH SRBUM FFF
BRI/ MBS FRF, MR R localeconv i Bl HE Tk A{E B 25 Lo TIME R s ¥
strftime FI5F% .

¥ locale f9{H "C" & C BHFRHER T B/PRFFHME = #5E T LB LA IF
Bi. HAbEHE LB R ATHEIER setlocale WS —~BH5iE.
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localeconv

ERFFR SN, T T mA AR E e S s:

setlocale(LC_ALL, *"C"):

SLEHITT A B B R B H PR setlocale BB

L AC]

MEEH locale B — M E M BEMEE HEFRF R, W R setlocale & B — 4~
FUBT Y DX 08 B 5 E 1Y) category HIBK R AU H AU 384, IR B EM AR T, WA
setlocale i [5| — 53 184 H B IF 00 B B AR AE.

MFEEH locale B— 1 1E¥, MR serlocale & [o] — 4~ MIF2 FF 2 A X % & Y
category HICH) B B0EEH, BFMORKEREA ST .

PR ¥ setlocale & [[] §) §5 W] & 9 45 £ T 38 A2 X AR 4~ 5 (B #0940 26 19 2K 31 09 /S &
FHAEHERFEXEIZEAOHMASS. Emeh AR, BaEsslri
setlocale i) F —IKiEHE =.

0. S ABHEEAR (796). TFETEMBH (7107, ZFEFNENTS
BR¥ (7.108). FHDBH B R (7.10.1). streoll /@3 (7.11.4.3), strftime pf ¥
(7.12.3.5). strxfrm B3 (7.11.4.5).

7.4.2 WA CIRER
7.4.2.1 Fi¥ localeconv

wi

#include =locale.h>
struct lconv *localeconviveid);

%A

EE¥ localeconv AR 48 Y41 X i B 9 MM, Xf—4> struct lconv FERYEINTRAYAL R
HHTRE, FHES AR FER (M%),

W char XMW R EE DM FRHBREH, EMNPHEM -8 (BT
decimal_point) BILAFEM) **, LUEHAZRATE Y50 X E F AT HISE KB AF. char
R A RIEAET, (T8 RELUR cHar MAX, DAUIRIZA SaT X B8 F A
H. XA :
char *decimal_point

kAR AR DY i B 6 MR T
char *thousands_sep
FA e % i A A JE 65 i b D S BT TR R B T A T
char *grouping
—AFER, ERTERY THEMEMER TR E-HE TR H.
char *int_curr_symbol
ALK SR EAEEE TS . i3 M EARE TS S0 42171987 trifedy FLHE
RS . WIUTEN (GHERS TR REREOS SHEMEZ R .
char *currency_symbol
id T A RS R 0 M AT S .
char *mon_decimal_point
A A0 5% T B /U -
char *mon_thousands_sep
F 4 A AR % T8 b B AT 3T 2 T o S B 1 R
char *mon_grouping
—ANERFR, EMTERY TR EHE 2 H P BHEFHEE .

char *positive_sign

WA — M pR AR R FA .
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char *negative_sign

FARBEI — 4 T BORE AL 5% R B 4

char int_frac_digits

T EIRRERE LS T i 2R MY MRS TN ke,

char frac_digits

E-THALRTRPERONET NAEENRT) 9E.

char p_cs_precedes
4 currency_symbol JFE— 4~k £ BIAS 2 1k 55 T i A0 (AL 60 B T o 2/ Tt i)
[ 38#& 0.

char p_sep_kby_space

currency_symbol 51k B 1 T B EEHZS R TR Y 1, ﬁﬁ'ljb 0.

char n_cs_precedes

currency_symbol JHTE—M R MR IL R FRAOWHRE B EE, HHEY 1 %% 0.

char n_sep by space

currency_symbol 51 MERILKE T RATHEI TN 1, FNH 0,

char p_sign_posn

BRI — A RERE AL T B positive_sign MIGIE.

char n_sign_posn
ERHEHR R — A BB R H B D negative_sign I B .
grouping ] mon_grouping R HE MBI T :
CHAR_MAX AREDE—H 7r4
o HROUFEHMEA— T
ks BREEMRMANBEFRRE. BE T - mR X S anmEme

T—HEFHEE.
p_sign posn Ml n_sign_posn F{HMBWT.
0 7L currency_symbol H#E{EE H,

HFEFRHBRAENF S currency_symbol Hiifii;
FE5FHBHERT S currency_symbol [Fifij;
S FR B RAE currency_symbol JiE;
FEFBREREMRAE currency_symbol J5 i,
LELRAT AR BT A A B A localeconv,
iE [E]{8
B localeconv iR [~ B HFEX KA . i EEHS M MG HAAR BRI
%, {ERAIfe=¥ localeconv i T — W iAIM . B4h, A LCALL. Lo_MONETARY
EL# LC_NUMERIC {5 R ¥ setlocale A AE LM MM MAZ.

T T

BrF
T ) RAEGRAA T A2 8 A E KR AL e R AN
7 IERER ULL 5 E Frag

o L.1.234 -L.1.234 ITL.1.234

oy 2= F 1.234,56 F -1.234,56 NLG 1.234,58
HER krl.234,56 krl.234,56- NOK 1.234,56
Tt SFrs.1,234.56 SFrs.1,234.56C CHF 1,234.56

X 4 EFK, localeconv iR o149 %5 i 17 T AR R B 43 BIR -
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BEXH fir 22 .91 -
int_curr_syvmbol "ITL." "HLG" "NOE" "CHF*
currency_symbol "L." "F" "kr" "SFrs. "
mon_decimal_point " " e .
mon_thousands_sep . . .- e
morn_grouping "Ran "R3E =33= "h3n
positive_sign " e "
negative_sign s "-n v e
int_frac_digits 0 2 2 2
frac_digits 0 2 2 2
p_cs_precedes 1 1 1 1
p_sep by space 0 1 0 0
n_cs_precedes 1 1 1 1
n_sep_by_ space 0 1 0 0
p_sign_posn 1 1 1 1
n_sign_posn 1 4 2 2

Mix

100. 2% “FEMRE" (7.13.3),

101. 7.3 AT R AL a7 B B R we 49 00 B9 PI-1 sR U isdigit #) isxdigit,
102. 4 category f{f ) LC_ALL Bf, Xf—- SRR, Ol mEHs—1$

I B 25 K IR

6.3 <locale.h> H){EH

X ER B PRAENRLE SRR FEEERN. flinC ARFALE
5 T 2 E — N FFBR a0 H A2 RIS Ab B, B LA 24255 LC_MONETARY {4 Hi,
HAbA C i ERBHASZREW. HE—m, KRR/ ER{E
TP R BT . IR —F Sk FLE SR A — A a8
5, BB RBEA N LR R TS, WHTEN BB Z L8 S5l 1E 1S s
B, XMETRER. Fim2ArA sibEE Kt B8 m AL FEIT R,

ERT 0 429 LC_COLLATE M AF A, <string.h> 775 B ) g ¥ strcoll A
strxfrm 2R FEEN BT,

0 %4264 Lc_cTYPE &M, <ctype.h> HAARYEE. <stdio.h>f
AT ED A3 R 3R <stdlib. h> Haps B ) F 55 W R S s
ENIEAERIE S EFN TR .

O 43 5| LC_CTYPE B¢ & B, <stdlib.h>fh B HR (9 £ 5 7 R 2L A
<stdio.h> FEPHITEIMEHRESU T ENBETAIERE ST S
B

0 4265 LC_NUMERIC ${FH}, <stdio.h> i BIRITEPMTM RIS
<stdlib.h> hiS B stof ] strtod 2 AR (1% ik H /B s 5
R

0 M%) LC_TIME (&R}, <time.h> 15 B () pR Y stritime &8
et RS F R .

0 426 5| LC_MONETARY &{, # LC_NUMERIC B ZF R}, <locale.h> #1 5 Ej
A9 PR%Y 1localeconv £ MAF T A1 BI{H .
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"cr X E

ARG B

Xiie Bl
=

X AZRELARBATEE . IRIRE ChfEERMBEmTN, 3K
AEAMES AT AAURSIR Y REIERAACAY M BIE MG ? e E
IETTHYRT % isalpha #f 2ttt 2408 ? WMRERRLEMNS — M EBRTF KR
BRAER, EMRGESRE? RS KGR W, #Ha0
BEZEA R X it B T a7 (R E BRI E N e i ?

HINTEARGE T XIS B2 /5, X3J11 3 XA SR &N . BATIA
RBRE ARARA X FYLE . PRSI X 8 T o] G0 304 AR AR
KR, BH—EANEGERFLEEER IR, iTEib s E UK RE—i
BIHE) C TR S —B. EF -2 AMNBHRS, iFE5 HH
BT AL BN Al Ll B iR E T PUTRF e ER Z T kil
B o XU G TR KR B —E 2R E .

HFHXE I E R AN T EREAZEEN. §— il CEFEREE
e KRR TR, AXTKBREEP, EH0EREITIACiT—BREY
AT AME. Flin, islower HAFHIBEFEH R P 26 N/ NEGF LR MEF(E,
INBUERE—A . MR IRMERF WA FH setlocale, XMITHAL
MAE,

H--FEAX SR ERE AN T RERERFESHZEHE KK
B, RERFAZE. CH8Ex o Z5MIKBRERN & TRAEMER. H
RERTE L THESFHR " HEMARBERE L. NFRRHIERFIT:

setlocale (LC_ALL,"")

CREBAAM K BT E . KM — LIRS R B
{52 P A MK SR . (MR, AT KL E LIk
A H K BN "C KRR

— BRI B AT LA, R R R A MR B — e A/ G S
PRI A, BN B UE B H H IS E R EMNE AT, BH
fhEEARIRAHE T, A <ctype.h> A RM M FFR. LB
B, AILAEERAr S E S KR ERE R o RERE. TS

#include <locale.h>
#include <stdlib.h>
¢include <string.h>

char *ls
char *ss

setlocale(LC_CTYPE, "C");
1s ? mallecistrleni(ls) + 1) : NULL;

if (ss)
strcpy (s8. 1s) ;

FAE LA AR 7 "o K B T A <ctype.h> B BREC T .
SERLRYRHE, BT LLE LT i po A e & TRk i K 1 B
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L

setlocale(LC_CTYPE, ss);
free(ss):

R, X7 F 52 B malloc 43Bg 25 18] 2 M A B 4% A Bl 4 .
B R R TR B e S B i AR S 5 4. ISR BE{RIEXT setlocale [
HitERAASE L mM BB AR, AT LA B 80 2 6 H
setlocale {91 [l f X3 i% B S AT A0 HE .

AP IR BB 5 T an o] SHELE T4 XA LA 24 3th, 4 ST AR P AC .

0 LC_MONETARY K HIeA BRI K HE, TS 4TI, L
FEBrbRAE (1SO4217) —F.

0 LC_NUMERIC #l%E T C PR¥ERER AR /MBUERS, it 7 /ERME
fLAEI &,

Bilin, BB TR NI B mE $-3.00 SR, &
I AFAE7E struct lconv HI 3 ARG B HRGE :

n_sep_by_ space: 0

n_sign posn: 0 1 2 3 4
n_cs_precedes:0 (3.00%) -3.00% 3.005-  3.00-% 3.008-
1 (53.00}) -53.00 £3.00- -%3.00 £-3.00

n_sep_by_space: 1

n_sign_posn: 0 1 2 3 4
n_cs_precedes:0 {(3.00%) -3.00s% 3.005- 3.00-% 1.005-
1 ($3.00) -53.00 £3.00- -%3.00 5-3.00

X A0 F ] i 55 Bl il currency_symbol g fa] "$", mon_decimal_
point $§[6] ".", negative_sign 4[] "-*, 3 H frac_digits % 2. iX
AN F A BE i3 B B R mon_grouping #fl mon_thousands_sep f4E I, XA
R T X /NS A N BT i A M B B ik

ABINTHMMEREFHAEFEBRAACEXNTHE. E1E p_sep by_
space., p_sign_posn fll p_cs_precedes. X FEFRFTTE, HA int_curr_
symbol YrE TH HEFE (WA R currency_symbol), int_frat_digits
ETEREPA (MAR frac_digits), R ERA{LIERTR, sKivisdE
AR B decimal_point, grouping il thousands_sep,

BRTHORALERKET . Wi AT LAITER AR AR F iR 22 8 A
XANMER, BRaEAT. EHIEHANVITEARRERE, RIAETEN
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R _Fmtval

Be— s XA E RIS 772, ) SR 20T LA 7E — N g R B A A
[G8. TEMRE, CHMEHEA E SGXRERRE.

RUUE ORI AR, TR T LRI S, s R T
afIVELL FEET .

char. *_Fmtval(char *buf,double val, int frac_digs):

v AR TAT R X buf SAFAR ML E R, (B EBEERM
ERWRMBARE. MRBRAXFMREARENE, X BRESEBMEY
Bk ATHE L XNRBOEE buf M{E, RETIEEIHEES

AU R R R R A AR S .

IR AL AIE val 388 0 double 26V, X 2K/ N EEB AT IR 5 89,
EEELRA I6AEE. X TF--MERTHE, frac_digits HETH
AR A P H N BRI AL, struct  lconv R AT XS HIEE
HRENX.

BRI R Z 4 (BF RS T). KBRERERWATH
i 4 Fh AR

O At hHa:;
O B&A/NEARE N THE;
O A/PMEEFVNER T .

DA SR AT AR ER MU/ MR R (ERD
H. XHEREELMAER TR LSS frac_digits BEFARF
b AL

A 6-1 B/R T X xfmtval.c, XALHEXT RY _Fmetval, Bl
KAt frac_digits FM{EIE X X UFPARRIAHE R :

O {4 —2 (5K FN_INT_CUR) FifpR¥UEb— T HRpFHRT# .

O {8 -1 (% FN_LCL_CUR) GiFR¥iE\{t— R HTE.

0 HARAMEREEVRRBRE— e hmE. &/, W—rad
MRS NEER RO, PRI SR, iR ATE DA
B— AT CHAR_MAX (<limits.h> i@ %) mdEfa{E. AFLL, 10
RAHH cHAR MAX ME S H A E T -1 ¥ 2 HRAER AR
_Fmtval, ¥EHYTFEFBEHRERAE—TAE/DEEHENDERTE
EFm.

O HAREM— A% T cHAar vax g f{E & F R Es b — 15/
BOER/DN IR HER TR, HRXMERE T/ BFHEE .
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A 6-1 /* _Fmtval function */
xfmtval.c #include <limits.h>
#include <locale.h>
#include <stdio.h>
#include <string.h>

/* macros v/
#define FN_INT_CUR -2
#define FN_LCL_CUR -1

char *_Fmtval (char *buf, double d, int fdarg)
{ /* format number by locale-specific rules */
char *cur sym, dec_pt, *grps, grp_sep, *sign;
const char *fmt;
int £d, neg;
gtruct lconv *p = localeconv(};

if (0 == d)
neg = 0;
gelse
d = -d, neg = 1;
if{fdarg == FN_INT_CUR)
{ /* get international currency parameters */
cur_sym = p-»int_curr_symbol;
dec_pt = p->mon_decimal_point[0];
fmt = "§-v";
fd = p->int_frac_digits;
grps = p-=mon_grouping;
grp_sep = p->mon_thousands_sepl0];
sign = neg ? p->negative_sign : p->positive_sign;

}

else if {(fdarg == FN_LCL_CUR)
{ /* get local currency parameters */
static const char *ftab[2]1([2]([5] = {
{{~(vs)~, "-vs=, "V§-", "V-35", "VS-"},
{H‘{svlﬂl n_svﬂ' Hsv_ﬂ' l_svﬂr Hs_vﬂ}}r
{({rev 81", "=V §", "W §-", "V- §", "V§-"},
{"{s V)", "-5 v, "5 v-", "-5 V", "§ -V"}}};

cur_sym = p->currency_symbol;
dec_pt = p->mon_decimal_point[0];
if (neg)
fmt = ftab(p->n_sep by space == 1]
[p->n_cs_precedes == 1] [p->n_sign_posn < 0
|| 4 <« p->n_sign_posn ? 0 : p->n_sign_posn];
else
fmt = ftablp-=p_sep_by_space == 1]
[p->p_cs_precedes == 1] [p->p_sign_posn <0
|| 4 <« p-»>p_sign_posn ? 0 : p->p_sign_posn];
fd = p->frac_digits;
grps = p->mon_grouping;
grp_sep = p->mon_thousands_sep[0];
sign = neg ? p->negative_sign : p->positive_sign;

}
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A 6-1 else
(&) { /* get numeric parameters{cur_sym not used) */
dec_pt = p-»decimal_point[0];
fmt = "-v";
£Ed = fdaryg:;

grps = p-»grouping;

grp_sep = p->thousands_sepl0];

sign= neg ? "-":"";
}
{ /* build string in buf under control of fmt */
char *end, *s:
const char *g;
size_t i, ns;
for (s = buf: *fmt; ++fmt, s += strlen(s}}
switch (*fmt)
{ /* process a format char */
case '$': /* insert currency symbol string */
stropy (s, cur_sym};
break;
case '-': /* insert sign string */
strcpy (s, sign);
break;
default: /* insert literal format char */
*gs++ = *fmt, *s = A0
break:;
case'v': /* insert formatted value */
sprintfi{s, "%¥.*f",
D< fd && fd !'= CHAR MAX ? £d4 : 0, 4d};
end = strchris, p->decimal_point[0]};
for (ns = 0, 1 = end - 8, g = grps; 0 < i; ++ns)
{ /* count separators to add */
if {g(0]) <= 0 (| i <= gl0] || g[0] == CHAR_MAX)
break:;
i -= gl0];
if (gl1l] '= 0)
++g;
}

memmove [end + ns, end, strlen (end} + 1);

= CHAR_MAX ? dec_pt U ¢ R
--ns)
/* copy up and insert separators */

i <= g[0] || gl0] == CHAR_MAX)

i = end - &, end += ns;
*end = 0 <= £d && fd
for (g = grps; 0 < i:
{
if (g[0] <= 0 ||
break;
i -= g[0]. end -=

memmove (end, end
*--end = grp_sep;

if(gll] t= 0)
++
}
}
}
return (buf};
}

gl0];

- ns, gl0]):
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{EF _Fotval

TR ELE, BEASTREMBRNNE. GRERDH A
BIHFemi Wl ERNSEES. EEE— MBS e fB=4
MFARBIR X buf P, R, BEAXBEEER DAMAE, BrLLX S
WA struct lconv ) A B FELEEH B . X B A] <stdio.h> FE A
sprintf {f§ double KRIHI{H A MBI B b X . (X HRBEEAREHALD)
BE) sprintf PAIXMERXBRIET R X hH MBS, WREBFHIAE,
& T R SR/ NI B

R, BTHTERRREEENMALEHANFRZEHAL L3R
F: RELILTBABAR XL TP RGHEM <string. h> P
PR ¥ memmove fX EFFHB R E WX . BIEHEXEMBIFXEAEE,
A R RIEE WA IEGTE. HE, RBEE sprintf (EA WX
HEEmAEL PAEN/DMURREER PR/ NI

FEHFR R _Freval, HELAMEHITHEETBE XMEMRXHE.
BAT UG R EEXEE REETEL TP, BRIFEAEXHEY. (&
£ 6.4 FHiTit.) FrLLLA E FEARNE:

#define FV_INTEGER -3
#define FV_INT CUR -2
#define FV_LCL_CUR -1
char *_Fmtval {(char *, double, int);

X JTRBRERFAR EE: SUEREIBE TRk HFs, R
XA K. XA LIRS &R AR TR T . fiin
T E AR

#include <stdio.h>
char buf[100];

printf("You ordered %s sheets,",
_Fmtval (buf, (double)nitems, FV_INTEGER):
printf(" each %s =square cm.\n",
_Fmtval (buf, size, 13);
printf{"Please remit %s to our New York office,\n",
_Fmtval{buf, cost, FV_INT_CUR]);
printf({" (that‘s %s).\n",
_Fmtval {buf, cost, FV_LCL_CUR}};

ATRES R tH LU IN%

You ordered 1,340,000 sheets, each 1,204.787 sguare cm.
Please remit USD 18,279 to ocur New York office,
{that's 3518,278.85).

e —TFTXMre: Bl EEEE struct lconv NE, FRIFETEXHE
MR, BHE, B¥ _Frtval BIEFRCE.

3k 3 <locale.h> HE X T2 F8#K NULL., 55 11 T T X
Ao
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6.4 <locale.h> #ySCIf

A 6-2

zlorale. h>

4 FH AR

X —-EWRBERE. METEMAETARMR, XU R T CIrrEE
WA R4y . TERTH MRS, RITERELE T ¥ _Ftvl MF 3%, B
i T <sring.h> B4 B R4 IR BOM <stdio.h> A T R IR
S 7E I e S SR T RO A — 263k 3PP A B S, KA AREX &~
A5 eREEMERIE RN, TR BT PR AL (PN sprintf i
R e, IR REARBCRRE, fTUBE R AT E RS
B

XA — s ST . B 6-2 A e S A SR B SR
TR S8 M A . TR SNSRI R SRR T . 15
SFEERE LT C EI A, URIZFE S ENTTH. 1K
¥ F B A R — R R R R BRI T A7 . Us T Bl
[7) F) R4 B T AN B g 1D

#lhn, F% seclocale th C YL setlocal.c & X. EBIAM T E

AT, AR T R E SR E BT SR _Clocale, FIETERAMT
¥ _Defloc. _Getloc fl _Setloc,

RS BE TR S T RO LR, T RAET % R AR AR . RO R
<locale.h> BRI HIB AL A R AR B

‘localeconv localeco.c,p. 97
setlocale setlocal.c,p. 102
setlocale gsetlocal.c,p. 102
[_Clocale] setlocal.c,p. 102
_befloc xdefloc.c,p. 105
_Getloc xgetloc.c,p. 104
_Freeloc xfreeloc.c,p. 118
[_Loctab] xloctab.c,p. 117

_Makeloc xmakeloc.c,p. 120
_locvar xlocterm.c.p. 122
_Locterm #locterm.c,p. 122

_Skip xgaetloc.c,p. 104

_Readloc xreadloe.c,p. 115
[_Loctab] xloctab.c,p. 117

_8kip xgetloc.c,p. 104

_Readloc xreadloc.c,p. 115
_Setloc xgetloc.c,p. 106
[ Costate] xstate.c,p. 107
[_Mbcurmax] xstate.c,p. 107
[_Mbhatate] »state.c,p. 107
[_Westate] xstate.c,p. 107
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R &Ik
( knocking
out )

I

<locale.h>

o5 &

localaconv

setlocale

AL

FEEX A AR 8 R _Fotval, Bh CARMERAXAEE K. WGE
T, CHREERFEMMABL FTLUEN] 2R T LA R _Prcval XEEAT1E
MA 7, EMNEZE LMK fntval XEHZFRBE. BT BEREK—
B, REF T THALRAAEHNEF.

C bRMEAR SO IF S BGHZ ol B F 15 A -

0 #E--MR <locale.h> AUbRHEL L4 & X Emtval fYA AR,
O 7E— bRk SCfF e LIE AN FV_INT_CUR By 4
O iHEER C frEFEREORR fmtval,

XL ERIRAL T S P R R i 4 25 )

% 18— T ARSE B <F i SE IR Y I B FE e B 2 B 2 HE . HERF AL
HVER TSR tmeval R, EEM[MSTERR C iRMEER R AR
L5 A THMRAE T EE LR, H—-TRFACENT fmeval, ###
el A STEFM C briEFERT & & iR 8. R v B A KA a9 R B & A XA
fmtval fH BT BR N, FRLABASEREM L. AP REaRER =
Fe BRI e PR R BRI, R AT A AT LA X AP Oy X i K B pR B AT LA 42
A ME C bRMEES .

NER ARMEFE, Fmtval ELEW T . AZHEATPHSiTie
SEAL C HRMEE R ML 0 <locale.h> MRS .

T <locale.h> MR PAIFR - ZEEE localeconv, EEMAIET T
YEBE B3R [B]— 8 m i YA X B E (E e —30) Mg,
ZEE ) 93 R R struct lconv, Hy <locale.h>E X. E6-3 B T X4
locale.h, [ 6-4 B/R T XfF localeco.c. (f5&H KB FHIERA 8 ~FH
BHTHEARBRGA®ARE, £ 0.3 7@ .) B localeconv i
ff—iEHY R struct lconv FERIAFREHIEN S, Hihhl 2 h 2K BoR A5 .
I B A% localeconv f % [ <locale.h> HjE L HIfAFUE

Bl 2l it & RSk 30 <yvals.h> K5tk fF <locale.h> 475
Bib. (2% 34 P KCEFMVHE.) BERIFLRE SCE _~NLL, B
i, NULL A] LAGE S SOR FURAR Y S BUAHICAC. (S5 11 B3 NULL )
Wig.) EEEFAT, _NULL ) —AEiEHE A

#define _NULL {(wvoid *} 0

B ¥ setlocale MR L INEE, IEAIXRBAIBTE, %R BOLIUR
FEHREM LN FREEFF AR ERE . ERERINFPHAERX R
B, SEN A PEREFEEORIRE. 48, XBEHRAME K
FtFOL. — P BREAREIE TGRS " KIERE, XWX ER
BT LAERE ) I B ERAUR Bl —1 25, LMELIGKE Sr X et E .
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A 6-3

locale.h

/* locale.h standard header */
#ifndef _LOCALE
#define _LOCALE
#ifndef _YVALS
#include <yvals.h>
#endif
/* macros */
#define NULL _NULL
/* locale codes */

#define LC_ALL 0
#define LC_COLLATE 1
#define LC_CTYPE 2
#define LC_MOMNETARY 3
#define LC_NUMERIC 4
#tdefine LT _TIME 5
f* ADD YOURS HERE =*/
#define _NCAT &

/* type definitions */
struct lconv {
/* controlled by LC_MONETARY */
char *currency_symbol;
char *int_curr_symbol;
char *mon_decimal_ point;
char *mon_grouping;
char *mon_thousands_sep;
char *negative_sign;
char *positive_sign;
char frac_digits;
char int_frac_digits;
char n_cs_precedes;
char n_sep_by_space;
char n_sign_posn;
char p_cs_precedes;
char p_sep_by_space;
char p_sign_posn;
/* controlled by LC_NUMERIC */
char *decimal_point;
char *grouping:;
char *thousands_sep;
bi
/* declarations */
struct lcenv *localeconvi{veid);
char *setlcocale(int, const char *);
extern struct lconv _Locale;
/* macro overrides */
#define localeconv() {&_Locale)
fendif

/* one more than last */
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localeco.c

/* localeconv function */
#include <limits.h>
#include <locale.h>

/* static daca */
static char null(] = =":
struct lconv _Locale = {

/* LC_MONETARY */

null,
null,
null,
null,
null,
null,
null,
CHAR_MAX,
CHAR_MAX,
CHAR_MAX,
CHAR_Mal,
CHAR_MAY,
CHAR MAX,
CHAR_MaAX,
CHAR_M»a3,

/* LC_NUMERIC */
null,
null};

struct lconv * {localeconv) (void)

return (&_Locale};
}

/* currency_symbol
/* int_curr_symbol
F* mon_decimal_ point
/* mon_grouping

/* mon_thousands_sep
/* negative_sign

/* positive_sign

f* frac_digits

/* int_fraec_digits
/* n_cs_precedes

/* n_sep_by_ space

/* n_sign_posn

/* p_cs_precedeas

/* p_sep_by space

/* p_sign posn

/* decimal_point
/* grouping
/* thousands_sep

{ /* get pointer to current leocale

*/
*/
*f
*f
*/
*/
*/
*f
*/
*f
*/
*/
>/
*/
*f

*/

*/

*/

*/

O

REH

#include <locale.h>

char *sl, s2:;

setlocale{LC_ALL, "");
8l = setlocale (LC_CTYPE, "C");
if ((s2 = malloc(strlen(sl) + 1))}

strepy(s2, sl);

mfa— 1R, FHAEMERAESHME R REKE,
Kig® ZXTXHEEEESRARKOXKEEERMN. i, ATUEXERERE.

F—EAHEFEVRI AR R ITE —E 4SS ERER
Kii 8. HEZREARE N o KERE. LA s1 45 E e BT &,
A A E# ] setlocale AIfE&BMX MR, MBFEETUTEA:

setlocale (LC ALL, s2);

X B Sk E B LIATHR SR A
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H R Lrinfo

setlocale WAEE —MNAT, UEEHUFHAX NS ERERLME
ARIMVENZE. CHERARIIEAM, WA I X ®4F KL,
RBLT — LB R

REANTERNMR-ITEHIBAQATESLY, RETHGZE
IIARER. Fln, BFRANXRTE LR vsa (X KRIZEMHAEE
R HMERRA ). — AR LEAT LC_MONETARY 3 Jif "acct* X 3%
B (XTEEHRZEFCKTRRER), MAXMESMRRIZEL R,

"USA;monetary:acct",

SRR A KRB AT BRI, a0, B2
FARE A FRE R KRR B4 F I, ARSI E g XM,
% setlocale #E— 4 FA, © RSB AIMA X ik BAR R

LI setlocale HI'E B LE R BB MRY THE: LU I8 6-2 i iR B T 38
F. EREAME. REE LARFTA K REAEHEN RMEY. X me
SKICHHEIER], B FRAF PR A HIE UMER s3I B LB R B 0 “ ",

R, AR EARER <locale.h>, H AW AFTEETL 45 E 1At
MI7E <locale.h> fIf1 & setlocale (SR, A HIM BN ASHERHE
Ja. FH TR bRk P A IR SN Ol RN B . Sk
<locale.h> E A B T HHE X B _Locale, FBRE 3} localeconv i) 5 il &
(masking macro) 5|HT _Locale, XHEH— LI HEBREET .

AR T L F "xlocale. . h" BRI E HMAIKRTE. AEHLM CHE
SO T X PR RSk SO AN FBG C 4 o 59 B A A BB B AE RO BT o
kK. RGdE, "xlocale.h" XML& [ <locale.h>, EHfaE T
RIPNERSL 3. “xlocale.h Sy KEE4ME B AVE FIBLTEE A BE AR BT I 3K
Hilt, #EXAFEREAL/BEHLBNE, Rl AEL/RT "xlocale.h” I
Sl M EENRE.

F-NTEROE-NBIESH, EE5—-ITEHERENLWEL, T
K, E—EEGE struct lconv fi—NELHl; Bl E 2184, X6
%145 1] <ctype.h> 1 ) pR ¥ _Ctype, _Tolower Ml _Toupper (I E:
WAL T CARERER MMM —ER. TLHE BRI K2,
"xlocale.h" 5 LY —/M i _Linfo MFHRAER, HILRXWT.:

typedef struct _Linfo { -
const char *_Name; /* must be first */
struct _Linfo *_Next:
/* controlled by LC_COLLATE */
_Statab _Costate;
/* controlled by LC_CTYPE */
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ki

"yatate.h"

const short *_Ctype;
const short * Tolower;
const short *_Toupper;
un=igned char _Mbcurmax:
_Statab ~_Mbstate:
_Statab _Wcstate:

/* controlled by LC_MONETARY and LC_NUMERIC */
struct lconv _Lc;

/* controlled by LC_TIME */
_Tinfo _Times;
} _Linfo;

B, XAEWP RFEE— L ——setlocal.c g LA BIE £
_Clocale, _Clocale a5 Name H—PIEFHWGE, EfmXEigE
BT Bre, (XMAZAESHEPE K BBRAHT.) X setlocale
) 555~ Y0 1 P P gy R IX 3 i B iR 2 A X IR iR B 4 A O B R I B
AEIEX R . J5 R B K T LA TEY B 8 e A O A9 {5 8 BB R ik R
B rcr KBLIRE.

WIR A _Getloc BEFEA—-THHEXIEE (BG4 ESHEATHIR/
HBEE, XA RS N —1##) _Linfo SCH|4rALaS 6], I BB _Clocale
HHl#E. RE GetlocF AXXBMEBEMAARE. MBEFANRE
FHEAUE, REPKIEXTH XK HIRERME—4 Ll _Clocale._Next
M FMREEEERD. XTI ESAWRRA Next 5545
i, XS NREENER. (FH, _Linfo XM E4EEIE AR L,
RAEAEWnE. RAHA - T ELNEHAER S — MR, X1 EH
B EX RS — LD

Z5H) _Linfo A% T JLA~ _Statab BRI N 5. FiX 4 C rMEER ST
H, FREspRB(E kA ARE LENRITH. XS HEEREME T RAH
RiEH. EHRAIFEHM <ctype.h> )8R AL BRT 5345 X 2 R 3
- R RRITE. TERZRRMmA L R

O <string.h> PFE Y streoll Ml strxfrm, HE X — BB
— N FFBRERA A - FB.

O <stdlib.h> a5 B ) mbtowe il mbstowes, B—PEFEHHEEH Y
A RF R,

O <stdlib.h> PR wetomb fil westombs, #8--4~FEF W FFF B §%
BA— BTV B,

RoSAERANENTPRELLRBBIIT . HE, REBRAEL M
"xstate" JE X TR _statab ML PMERME, HHFWT _sStatab 8
FIBFEIEITR . PNELICF "xlocale. h" FF 1L "xstate.h", LIE
X B B RIS RERERTTRHEE. B 65 B/ T L3 xstate.h,
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xstate.h

R _Tinfo
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I 6-6

xtinfo.h

/* xstate.h internal header */

{* macros for finite state machines */
#define ST_CH Ox00£f
#define ST_STATE 0x0£00
#define ST_STOFF B
#define ST_FOLD 0x8000

$¢define ST_INPUT 04000
#define ST _OUTPUT 0x2000
#define ST _ROTATE 0x1000
#define _NSTATE 16
/* type definitions */
typedef struct {
const unsigned short *_Tab[_NSTATE];

} _Statab:
/* declarations */
extern _Statab _Costate, _Mbstate, _Wostate; ' 0

HefblH, <time.h> R IR BRI A KIS B8 E 94T . SSHER
_Tinfo @& TJIMMER UEFHERATFEH A . X5 5 AR E
BRI $cke0 1 AR R B AN [E) A 3.

PEEL Y "xtinfo.h" EX TR _Tinfo HFFEHEH T _Tinfo AERIEYEL
XS _Times, X HAEXTRRFF T X FHEH LHAI{FE L. "xlocale.h” 1
BT "xtinfo.h", LMERREE AR BRI BHNEE. M
6-6 7~k 3 xtinfo.h,

FU7E T LI B — T SR M setlocale M T 2t 4. M 67 B T XM
setlocal.c, EMEBINGERTIT— B FREEG S AR
. B EEEERAE 1 setlocale LIGALLARIME T . M2
T, HtWRARBEBARFLEET.

/* xtinfo.h internal header */

/* type definitions */
typedef struct (
const char *_Ampm;
const char *_Days:
const char *_Formats;
const char *_Isdst;
const char *_Months:;
const char *_Tzone;
} _Tinfo:
/* declarations */
extern _Tinfo _Times; O
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setlocal.c

/* setlocale function */
#include <ctype.h>
#include <string.h>
#include *xlocale.h®

#if _NCAT != &
#error WRONG NUMBER
#endif

OF CATEGORIES
/* static data */

_Clocale = {"C");

char *curname Ll

static char namalloc = 0;

static const char * const nmcats([_NCAT] = {
NULL, "collate:", ®"ctype:", "monetary:",
"numeric:", "time:"};

static _Linfo *pcats [_NCAT] = {
& Clocale, k_Clocale, & Clocale,
&_Clocale, &_Clocale );

_Linfo
static

E_Clocale,

char *(setlocale) (int cat, const char *lname)
{

size_t i;

if (cat < 0 || _NCAT <= cat)
return (NULL}) ;

if {(lname == NULL)
return (curname} ;

/* set new

f* curname allocated */

locale */

/* bad category */

if (lname(0] == '\0")
lname = _Defloc();
if (_Clocale. Costate._Tab([0] == NULL)
{ f* £ill in *"C" locale */
_Clocale._Costate = _Costate;
_Clocale. Ctype = _Ctvpe;
_Clocale._ _Tolower = _Tolower;
_Clocale._Toupper = _Toupper;
_Clocale._Mbcurmax = _Mbourmax:;
_Clocale._Mbstate = _Mhstate;
_Clocale._Wecstate = _Westate;
_Clocale. LC = _Locale;
_Clocale._Times = _Times:
} /* met categories */
{
_Linfo *p;
int changed = 0;
if {(cat != LC_ALL)
{ /* set a single category */
if((p = _Getloc(nmcats[cat], lname)) == NULL)
return {NULL) ;
if (p != pcats [catl])
pcats[cat] = _Setloc(cat, p)., changed = 1;

}

else

{ /* set all categories */
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for (i = 0: ++i = _NCAT:)

{ /* set a category
if ((p = _Getloc(nmcats[il, lname)) == NULL)
{ /* revert all on any failure

setlocale{LC_ALL, curname);
return (NULL) ;
}
if (p != pcats[i]}
pcats[i] = _Setloc(i, p), changed = 1;
}
if((p = _Getloc("", lname))} != NULL)
pcats[0] = p; /* set only if LC_ALL component
}
if (changed)
{ : /* rebuild curname
char *s;
size_t n;
size_t len = strlen(pcats([0]->_Name) ;

for (i = 0, n = 0; ++i < _NCAT; )
if (pecats[i] != pcats[0])
{ /* count a changed subcategory
len += strlen(nmcats[i])
+ strlen(pcats[i]->_Name) + 1;
++11;
}
if (n == )
{ /* uniform locale
if (namalloc)
free (curname) ;
curname = (char *)pcats[l]->_Name, namalleoc = 0;
}
else if ((s8 = (char *)malloc(len + 1)) == NULL)
{ /* may be rash to try to roll back
setlocale (LC_ALL, curname);
return (NULL) :;
}
else
{ /* build complex name
if (namalloc)
free (curname) ;
curname = 8, namalloc = 1;
s += strlen(strcpy(s, pcats[0]->_Name)) ;
for (i = 0; ++i <« _NCAT: )
if (pcats[i] != pcats[0])
{ /* add a component
*g4d = "3p'2
s += strlen(strcpy(s, nmcats[i]));
s += strlen(strcpy(s, pcats[i]->_Name));
}

}
}

return (curname) ;
}

*/

*/

w

*/

e

*/

*/

*/

*/
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BR¥ _Getloc

¥ _skip

¥ pefloc

R ¥ _setloc

REER

XiHie W

setlocale i T —#{{H5, XEMRIBER —REAMT X i F 696t
RIEELER D "C" REUGE P, RFRA TR B 3Bt 5 bk 01 09 S BR800
EEMXHREEEWREA—EHRPRES . AT, IHEMAERIIZ
AEHLSBIENTER. RiIANik setlocale B S T /KB GiX 4 F 84
B, R EAEE R RETEMS R isspace WBHERE A 10KB 9L,

PR _Getloc FIRHiE ATFH BB FE — T4 E 25 9 XF 5 i X 4835
BH. MRARFE, W _CetlocillidEM —PMRERRAELH4REIRE. TEHLS
TR T SCHEAER. A 6-8 B T E LR EAY L xgetloc. c,

C IR {4 xgetloc.c 5 XL T eR¥ _skip. FHJLMERX % B SR
PR A _skip Bk — 1 FF (MAREFR) FMGHERMNSH. X
H, SHBTAMTKEREZTEE. # _Skip o] IGE— X% B x4+
M HEEX, AT REmiRE AN,

A 6-9 /R TP xdefloc.c. ERENLT BiE A H KR B & 7 1 e
¥ _pefloc, N THWEMN 2T, REFMSEAIEER "LOCALE", X FIH#H
ER XIS AER "1z RAM. EBFIITLES, Defloc ZEKENR
3575 & LOCALE — K,

A 6-10 B 1 X xsetloc.c, BE N 1R _setloc, XAeRBELFR
LREHFHELEHIZX R REX TR W HSEEA £ . (EE
BT T — A BREEXRAOERIIGE.) Hk, WA setlocale i&F|IA
FrEXHERER . RANBEEFRRXMEFRATER. HEDIRIEX R
BERE-AAE, BT LIER T .

ATHEIIHEE XELABETOHHORER B A setlocale I
_Setloc ¥EXTRERMAT T #tE. (FFE){5 8 _Times F7{l 7E 3044 asctime.c
H, 15470 B 6-11 B/ [ L xstate.c, AEMHEAMMEE. I
7, RAGERTEANMI I REFZEBTHEEAREERNSE. B8
AR BER 4 X B X se R 0 RS CINSRIGT i) 8. B hERXE
B E S E SCRERFF T Mk

BHAIAIE BE2NMATEREXBEFENIIAREARRPILE. X
LG TEEPHEMMWXREBELESE T. REHFMAR struct
leonv I BAFHIFXMEMNH#ATAEOWBARTUAT. BRERIE
_Clocale._Next f§E{FRIEMAERE.

gRim, XBRZENRAESRRRE X —AMRESHRTR. T EHE,
TEEANE CRBHYITR THE M XHRE. XNEABIRTEAHE 6-2
PR WA RIS MR RRILS . EPRXFILG 2, SAELH—TK
I B
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E 6-8 /* _Getloc and_Skip functions */
xgetloc.¢ |#include <stdio.h>

#include <stdlib.h>
#include <string.h>
#include "xlocale.h"

const char *_Skip(const char *s)

{ /* skip next char plus white-gpace */
return (*s == "\0' ? 8 : s + 1 + strspnis + 1, "\t"}});
1
_Linfo *_Getloc({const char *nmcat, const char *lname)
{ /* get locale pointer, given category and name */
const char *ns, *s;
size_t nl; '
_Linfo *p;
{ /* £ind category component of name */
size_t n;
for (ns =NULL, 5 = lname; ;: s +=mn + 1)
{ /* look for exact match or LC_ALL */
if (s[n = strespn(s, ":;")] == '\0* || s[n] = ';"')
{ /* memorize first LC_ALL */
if (ns == NULL} '
ns = s, nl = n; '
if (s[n] == '\0")
break;
}
else if (memcmp(nmcat, s, ++n) == 0)
{ /* found exact category match */
ns = 8 + n, nl = strespnins, ":;"};
break; '
} .
else if .s[n += strespnis + n, ";"}] == 'A0")
break;
}
if (ns == NULL)
return (NULL); /* invalid name */
}
for (p = & Clocale; p; p = p->_Next)
if (memecmp (p->_Name, ns, nl) ==
& p->_MName[nl] == '\0")
return (p);
{ /* look for locale in file */
char buf [MAXLIN], *sl;
FILE *1f;
_Locitem *gq;
static char *locfile; /* locale file name */

if (locfile)

else if ((s = getenv("LOCFILE")) == NULL
|| ((locfile = malloc(strlen(s) +1)}) == NULL)
return (NULL);
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else
strcpy(locfile, s8);
{(1f = fopen(locfile,
return (NULL):
while ({(g = _Readloc(lf, buf, &s)) != NULL)
if (g->_Code == L_NAME
&& memcmp (s, ns, nl) ==

if | "r")) == NULL)

&& *_Skip(s + nl - 1) == "\0")
break;
if (g == NULL)
P = NULL;
else if ((p = mallocisizeof (_Linfo))) == NULL)
else if ({5l = malloc(nl + 1)) == NULL)
free(p), p = NULL;
else
{ /* build locale */

*p = _Clocale;
p->_Name = memcpy(sl, ns, nl);
8l[nl] = *\0';
if (_Makeloc(lf, buf, p})
p->_MNext = _Clocale._Next, _Clocale._Next = p;
else
{ /* parsing error reading locale file */
fputs (buf, stderr);
fputs ("\n-- invalid locale file line\n", stderr);
_Freeloc(p):
free(p). p = NULL;
}
}
fclose(lf) ;
return(p) ;
1
} O

/* _Defloec function */
#include <stdlib.h>
#include <string.h>
#include "xlocale.h"

const char *_Defloc({void)
{ /* find name of default locale */
char *s;
static char *defname = NULL;

if (defname)

else if ((s = getenv("LOCALE")) != NULL
&& (defname = malloc(strlen(s) + 1))
strhpy[defname, 5);

else
defname = "C";

return (defname) ;

} O

= NULL)
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/* _Setloc function */
#include <ctype.h>
#include <limits._h>
#include *xlocale.h"

_Linfo *_getloc{int cat, _Linfo *p)

{ /* get category for locale */

switch{cat)

{ /* set a category

case LC COLLATE:
_Costate = p->_Costate;
break;

case LC_CTYPE:
_Ctype = p->_Ctype;
_Tolower = p->_Tolower;
_Toupper = p->_Toupper;
_Mbcurmax = p->_Mbcurmax <= MB_LEN MAX

? p->_Mbcurmax : MB_LEN MAX:

_Mbstate = p->_Mbstate;
_Westate = p=->_Wcstate;
break;

case LC_MONETARY :
_Locale.currency_symbol p->_Lc.currency_symbol;
_lLocale.int_curr_symbol = p->_Lc.int_curr_symbol;
_Locale.mon_decimal_point = p->_Loc.mon_decimal point;
_Locale.mon_grouping = p->_LC.mon_grouplng;
_Locale.mon_thousands_sep = p->_Lc.mon_thousands_sep;
_Locale.negative_sign p->_Lc.negative_sign;
_Locale.positive_sign p->_Lc.positive_sign;
_Locale.frac_digits = p->_Lec.frac_digits;
_Locale.int_frac_digits = p->_Lc.int_frac_digits;
_Locale.n_cs_precedes = p->_Lc.n_cs_precedes;
_Locale.n sep by space = p->_Lc.n_sep_by_space;
_Locale.n_sign_posn = p-»_Lc.n sign_posn;
_Locale.p_cs_precedes = p->_Lc.p_cs_precedes;
_Locale.p_sep_by_ space = p->_Lc.p_sep by _space;
_Locale.p_sign_posn = p->_LC.p_sign_posn;
break;

case LC_NUMERIC:

_Locale.decimal_point = p-»>_Lec.decimal_ peoint[0] != '\O'

? p->_Lc.decimal_point : ".";
_Locale.grouping = p->_Le.grouping;
_Locale.thousands_sep = p-»_Lc.thousands_sep;
break;

case LC_TIME:
_Times= p->_Times;
break;
}

raturn(p) ;

}

*/
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xstate.c | finclude <limits.h>
#include "xlocale.h"
#1f UCHAR_MAX != 255
#error WRONG STATE TABLE
#endif

/* macrog */
#define X {S5T_FOLD|ST_OUTPUT | ST_INPUT)
/* static data */
static const unsigned short tab0[257) = {0, /* allec flag */
X|0X00, X|0x01, X[0x02, X[0x03, X|0x04, X[0x05, X|0x06, X|0x07,
X|0x08, X|0x09, X|0x0a, X|0x0b, X|0x0c, X|0x0d, X|O0xDe, X|0x0f,
X[0x10, x|0x11, X|0x12, X[0x13, X|0x14, X|0x15, X|0x16, X|0x17,
X|ox18, X|0x19, X|Oxla, X|Oxlb, X|0Oxle, X|0Ox1d, X|Oxle, X|Oxlf,
X[0x20, Xx|0x21, x|0x22, X[0x23, X|0x24, X|0x25, X|0x26, X|0x27,
x|0x28, X|0%x29, X|0x2a, X|0x2b, X|0x2c, X|0x2d4, X|0x2e, X|0x2E,
X|0x30, X|0x31, X|0x32, X|0x33, X|0x34, X|0x35, X|0x36, X|0x37,
X|0ox38, X|0x39, X|0x3a, X|0x3b, X|0x3c, X|0x3d, X|0x3e, X|0x3f,
X|0x40, X|0x41, X|0x42, X|Ox43, X|0x44, X|0x45, X|0xd6, X|0x47,
X|0x48, X|0x49, X|0xd4a, X|0x4b, X|Oxdc, X|0x4d, X|Oxde, X|Ox4f,
X|0x50, X|0x51, x|0x52, X|0x53, X|0x54, X|0x55, X|0x56, X|0xS7,
X|0x58, X|0x59, X|0x5a, X|0x5b. X|0x5c, X|0x5d, X|0x5e, X|OxSf,
X|0x60, X|0x61, X|0x62, X|0x63, X|0x64, X|0x65, X|0x66, X|0x67,
X|0x68, X[0x69, X|Ox6a, X|O0x6b, X|0x6c, X|0x6d, X|Ox6e, X|Ox6f,
X|0x70, X|0x71, X|0x72, X|0x73, X|0x74, X|0x75, ¥|0x76, X|0x77,
X|0x78, X|0x79, X|0x7a, %|0x7b, X|0x7c, X|0x7d, X)0x7e, X|Ox7f,
X|0xBO, X|0xBl, X|0x82, X|0xB3, X|0x84, X|0x85, X|0x86, X|0x87,
X|0xB8, X|0x89, X|0xBa, X|Ox8b, X|0x8c, X|0x8d, X|Ox8e, X|OxS8f,
X|0x90, X|0x91, X|0x92, X|0x93, X|0x94, X|0x95, X|0x96, X|0x97,
X|0x98, x|0x99, X|0x9%a, X|0x9%, X|O0x9c, X|0x9d, X|0x%, X|0x9f,
X|0xa0, X|Oxal, X|Oxa2, X|Oxa3, X|0xa4, ¥X|O0xaS, X|0xa6, X|0xa?7.
X|0xaB, X|0xa9, X|Oxaa, X|Oxab, X|Oxac, X|Oxad, X|Oxae, X|Oxaf,
X|0xb0, X|0xbl, X|O0xb2, X|0xb3, X|0xb4, X|0xbS, X|0xbs, X|0xb7,
X|0xb8, X|0xb9, X|0xba, X|0xbb, X|Oxbec, X|0xbd, X|0xbe, X|0xbf,
X|0xc0O, x|0xcl, X|0xc2, X|0xc3, Xx|Oxcd, X|0xc5, X|0xc6, X|0xc7?,
X|0xcB, X|0xcH, X|Oxca, X|Oxecb, X|Oxcc, X|Oxcd, X|Oxce, X|Oxcf,
X|0xd0, x|0xdl, X|Oxd2, X|0xd3, X|0xd4, X|0xd5, X|0xd6, X|[0xd7.
X|0xd8, X|0xd9, X|0Oxda, X|0xdb, X|Oxdc, X|0xdd, X|Oxde, X|O0xdf,
X|0xe0, X|Oxel, X|Oxe2, X|Oxe3, X|Oxed, X|0xe5, X|Oxe6, X|0Oxe7,
X|0xe8, X|0xe9, X|Oxea, X|Oxeb, X|Oxec, X|Oxed, X|Oxee, X|Oxef
X[0x£0, X[0xfl, X|0xf2, X|0x£3, X[O0xfd, X|O0x£fS5, X|Oxf6, X|0xf7,
X|0x£f8, x|0xf9, X|Oxfa, X|Oxfb, X|0xfc, X|0xfd, X|Oxfe, X|Oxff,
};

char _Mbcurmax = 1;
_Statab _Costate = {&tab0[1]}:
_Statab _Mbstate = {[(&tab0[1]};
Statab Wcstate = {&tabli1l1}: ~
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"LOCALE"

"LOCFILE"

— MR EENZRAETE L. EFHERRMABEILE L— KRR
BRI ERE 2. ARMARESE.

O {50 430 ) > A0 24 1855 4T BN H SR (A

O BCEFNIER, Fef f A TR SER/NBUS

O fa S MRS,

O fEERIRE LB ;

O ¥ <ctype.h> HH B K RBE L FRH AL P BEMER. FRE/FS

A EHRFFS
O BB FWHRF T FRNHEE T .

X O KB 1% R 2 M s RO U5 i . L34 AER T REAR 4
AGMEBBMZFEERA—MET . FEATERSE L— a8 H3R
FFo i RABRBHRIHAS 2FBERE—FMHNEF WA ARG (Hk,
EMRSHFENTENTFHEFHRANFHEREA . A, X8#E
HR A —ANER C SRUEFEAE I B

Hitk, AV ERR BT —F . EabXf s, EHE AR LUE L
— MH X EHERFEITNFIABEF . 4R, XTMEF—ESE
AR T VA setlocale, JFH—EREHAXKRAFBEHNER. 4
SE T XS BT R 2 IE, CinMERERIZA BY TR F A - 7 K e
A5 AR R — B

R ERGIARA R ERA— 3. FREERWNT.
O "LOCALE" (AYiHJmA “pR¥ _Defloc” FAoHMH): ERET 1
Ay I BB F, X BFRH setlocale(LC_ALL, ") XFEH)
VA B
0O "LOCFILE": N setlocale B3| T —AFFAFER X E A
¥, EREEE AT LR A IR B SO A .
SO AR B T MR SO U R s, R R AT LLSE SCURAELES I 64 i A B
g X E .

g, —Amf oo BRI 55 A L #Y setlocale (LC_ALL, "),
{E MS-DOS F, AJRIMN—/-tab B4R E:

set LOCFILE=c:‘\locales\mylocs.loc
set LOCALE=USA

X e iR oo JEBC c:\locales\mylocs. inc 38 R X % B 4
"UsA* ., {RiZEF ] LATRBIZ X i B I HA DA, IBARER oo gUA]
LIRS A "usar IR B M7 RRIAT. fEAAL B A i usar B
"France", BFBRESTER —XHPRE— AR XEHER. SEZTLE
M i "LOCFILE" 3§ E K14, ARG ERER MM "native” X E.
X B AR R Rl A X s i B 9 B M k.
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(X119 B >
o

HFE

— T EEROBRF TR U S AR KRR E, ETEELE e &R
RET XBRERH IR BT, RI5iL setlocale P fTM K Big =
XtrhftisR. T BRFESITHAHE, RETEERS ARSIRE e
WA, DRERIHNKIERE. MR EE—REREET, EREHR
X st AR P 45 e ] o

—TREREHSFHBIELRHAL. —SERFMHE, —EEFHE, 7§
A-BREABANER. KEREFHE N TEBES P RRNLE.
SEARBRE R EERBEHE LT, K2R EL5.
T struct lconv MG, BEMMRAZVENRBIZE CHFasiksg.
ST, LHIHCHLIRGE.

X B B S B AR — A CARFTHFS] . B, T F E— TR
"USA* X i H HIRE -

LOCALE USA

PUJE B B — T8 LA — A BiSe 8 X A3 R rh a5 FIF k. i NOTE JFiG—
fTHERE, MR SET REE— M REFHIOM, FERT mre—:

NOTE The following sets Dl(elta) to ‘'a'-'A"
SET D ‘a' - 'A!

PRI BT LMER D #E bRk R iy —4~a .
WRXBTFR—ALEL, TLUEX TR ST CHNE. Hl:

currency_symbol 5
int_curr_symbol "uso"
frac_digits 2

— T BEFBERGSRITERN. RAEFERS EEN B —3Bmet
BAALEFERGIS. TUEEMERBFEOBTE MY E R
Ko AWRESFEARITERER.

F— KB E PR EARGER "cr RIS T PAMEITA. X
TETREMANTE. AERERENOR "o KIERPRENEREE. R
AYUTE X ENE TR, AT AT LHRA.

T B struct lconv (R EL AR B 15 # FAA. XM G IE T AR Le
LC_MONETARY %5‘] E{]{EJE- H

frac_digits
int_frac_digits
n_cs_precedes
n_sep_by_spaces
n_sign_posn
p_cs_precedes
p_sep_by spaces
p_sign posn
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FHEE

BF&H

XEEEPFHE— TG char BRM A . <limits.h> g LY
CHAR_MAX BY{HiFRH & 84 AT A & L H1HE.

<locale.h> f15E )% MB_CUR MAX {{H, WJLLRE#E LC_CcTYPE 2§
M, FRALES

mb cur_max

YERBRIEIX AL ER) char BRIKBUBRRT R E F.

TmE HNstruct lcoov ) EEF R ETFH &, XU R A LIF
LC_MONETARY 2 I #4115 8

currency_symbol
int_curr_symbol
mon_decimal_point
mon_thousands_sep
negative_sign
positive_sign

1 LC_NUMERTC K5 8915 8

decimal_point
thousands_sep

OB % F % B 7 % 49 88 97, C B M A % mon_decimal point, mon_
thousands_sep, decimal_point #] thousands sep # B K E B 1 W FE &
#. Lt et 4a, XL sREEERE T 8NE— 175,

TE N struct leonv WEMRBIEEHF #, ENEHE:

grouping (LC_NUMERIC)
mon_grouping [LC_MONETARY)

B—TTFAERE T T DB R EDETENTHER. — R EERS
R HFEEE T HEEREAHER. —1 CHAR MAX (Hth &% (k7
B, HUMSHEAR. flm, H7TEm 2 RAEEH 5 SRFHITHE, e
HR QIR (2,5, CHAR MAX} . AT, FEXIRIEE X4, ATLUE.:

mon_grouping 25

MFYEFH o TAAFRFHEBEENBAEHAT. SAFT () #
CHAR_MAX {{# .

RIAT LI M) BRABERS WC_TIME B E. (BFE 6-6
& XA _Tinfo.) Hepm N REE S I RAER L ERFFTLL
ME—IEANBRAEMFEH, FURZHET M PHNE 18R
EF—TEHHFS. RFRFOURES—1TTEATER. SHEENTHFAS
i R F PR,

tEA—A4 6+, am pm STIEFEHREA T <time.h> RABEFREY serfc-
ime Xf T AM/PM $/RFFHTHIRINE . X HEERESZ: A, HSH
E T BT S
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"TIMEZONE"
Iﬂ-

L 23

TR LC_TIME 51| SCAAR 2 R BB B ZOR S A A . 1]
RKETBAREMNBCSHE L

am_pm :AM: PM

days : 5un: Sunday : Mon: Monday : Tue : Tuesday,
Wed :Wednesday : Thu:Thursday:Fri:Friday:Sat: Saturday
dst_rulesg :032402:102702

time_formats *|%b %D $H:%M:%S %Y |%b %D %Y |%H:%M:%5"
months :Jan:January:Feb:February:Mar:March\
Apr:April :May:May:Jun:Juneh
Jul:July:Aug:August : Sep: September),
Oct : October :Nov: November : Dec : December
time_zone :EST:EDT:+0300

HE, TLAMERARBIE RS T, AIEA ELEMNE, —fTRZLL
AN 255 NERE.

FHFH time_formats $5 5 T strftime A4 K 5% B A 19 B WAt
B (%c). B (sx) PLKAE] (%c) Fr{li e, ROES 15 Ehit—
AR X 2 B8

time_zone BYEE =X UTC (HEAKSEIEF/E ) 6950 i A 2/ i ik
rit¥. XMAVFF L& HXR UTC 2 )4 2 # i [a] A= 8 3/
RSB R, A6 RN RS R "TIMEZONE" hF R — MU
FAF#. (ALY dst_rules HFII—HRIKAAEE ) WRERABXFHF
HAR, RaRBiesEIFER—AEHE ZAFGER 2. BIBRA
ESTOSEDT XAEAYTEN, X B a8 % UTC FaaBaY/ Mt 2.

# dst_rules HEFEE K, BT m Ffh—Bas =L & o —Fb-

(YYYY) MMDDHH+W
(YYYY ) MMDDHH-W

XE, FAFESHH Yy 24, mEH, oD BXTATMEILK, Wi
HEMIL, HHE 24 PEHHRIA X P FEIL/NE . W BATREIHES P08 H I
MDD M ETEE Z T — 2 aX —XK, -w R Bl E B2 are) b
— M EMPRX—XK. FREESF. DETHEAEET L E .

FHEAIBR ARG FERESA3 A 24 H (MDD=0324) 02:00
(HH=02) FFiR, 3|10 A 27 HHFRMEFEISER. H T % 1990 F£2Z FEEN
3IAMI0 ANBRE—TEBX, WTLIXHES: (1990)040102-0:100102-0,
(FEXMHNET, 1990 FELRTHRFEB A HE 4.

TERG B, —FRFoRTESN . @ BEmeE =1k,
& :0101: 030202 :100202 X4, MAEAESBEIHPMERT. el IGREE
BHH LR R E A EARLR] . FH— P RBES (YY) ERSE -1 ES
FRASE— AN, SRAEMLMIAS. RARER, AT AR — AN E M R
EZX b hERERNESH SIS,
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RER

<ctype.h> R BTG R R S E R AL, (B8 2 8)
B—IRIE—~1HA 257 1 short KR TRMEA, XABHEN T
(-1,255] WHIN . TEXEREXHFR, Tink -1 BTENAR R EEND
M, BEE LT <stdio.h> Hi5E LK EOF ffH. XL ER .

cbtype
tolower
toupper

AT X ERATIIGE, — R E— P nRRFE T8, #m,
TR ASCH A FER B A’ Xt tolower Ff 4T ISZRIREA:

tolower [0 : 255]) el
tolower['A' : 'z'] S5 + 'a' - 'R
tolower['A' ] L

HAprFpkl se RigTEPH P BMRSIME. (RTLUERXTiEM <&
EMIL”.) B s RIERTEWUNMOAETHME. GEH “EHERHA
A7 EEALA—IME8 (RFR) HFEAEEREEEMRDBME, HE
ATEO — RFVGAIT IR . MR, BIEANATRATERA. AL o X
S B R R ARSI T, '

PEBAETTRIE TSR, X LBAH JLAT R R A &R E X
EETT . MT SN LE2 BB LIIEE 16 MRER.

callate
mbtowe
wetomb

KRG a A LRI R EMFEAOUREN]. HE, RAKE—
MERBE T . ERAR T EMR xstate.c (BHE 6-11) PHPRERSR
SRS . il <stdlib h> f17 B ) B ${ mbtowe fil mbstowes LA T £
FH AR F AR 8 — Bl — ek g .

mb_cur_max 1
mbtowc [0, Q:5#) $8 SF $I 50 50

AT T <stdlib.h> g LMK MB_CUR MAX (HELN 1. EFHFHE
KA —TF/H. 5178 mbtowe 1 mbstowes HPRARMFTIATTEE X
AE. EEIFERY:

O BEEKEMB)RZIE (SF) 5
O i A BB EARSHNR (5@);
O {FREA (S1);

O fEZmEEREL (50 B,

RHFPRERREF (50). EXFERLT, H—1TFRMARSER —TFR
TR, BERERT . '
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Tz

I

S I

HRBURE FT LATE — N XI5 B R 8 M SE iR M3 6. BRPEVR IR A2 AR A1
AFLEFENTHRERE D —FRaEA Gk — R S0 15 0
RIS, LS E— 6138 T 0T LA 6 8 — 4900
RS —ARRSERN#EE. £ WETEHEn—N S wR e LAz
B, ERRER T FRAXMATEE.

TSRS REZAFRRI.

O

a
0

O

L AR A AR ST C W RAERMN . 3 10, 012
A oxa # KR 1 HEEH AVE 10.

— AR IS AREENE, —NESHEEERNRE.

— N FRABNRT| SRARETAE, R C TP RFHRE
R—F. (BEEUFH, REm, & \012' XHEBRRIFH. )
— AN REFRIER SET BE KRBT ENE. AR ERER
FF RS RHMRAR R B F .

BT X, LI—AEITA SRR FHAFHRARTREOT L, 0
TS R T EBR A — RIS R R R R

m
0
O
m
o

$$—— P RILEHYATHNE.

se——— P RITEMET. $$ M se NRE—FTrA P HIAKTE,
— S B H AR BT /T .

$~——% CHAR_MAX HI{H .

$#——5% UCHAR_MAX AY{H .

[$a $b $f $n $r St $v] —FRAEE SUFFIMME, HIFUFHRKE
Ma' b \f' o' \r' W W)

[SA $C $D $H S$L $M $P $S $U $W] —3K ctype H{#H KT
X0, EAMREKRAT : WS FE. BOMIESIFR. BF. 5
HHEE. MNEFR., SHERNFN. RS, EAFH. KEF
BHBSIMIEEER. (3% 24 XN ERESL.)

[$0 $1 $2 $3 $4 $5 $6 $7] ARERTCEFTRE 0B 7Y
FEaERAE. (ME4RA 8P 15 AREFS. XPIRES, TLIEH
$7+81, fRIAEHE.) '

[$F $I $0 SR —REXRTEPHAMGSAL. XETHEBIUFR
BT . EERENE ZinES, EHEA, e s B IEF RS
HFN. (B%E 6-5 B xstate h PHREIRIE X )

T R RR AT, R T DAYE KR B SO R RS Rk, AT SE B
R R SRS {E .-
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Il'u'sa-

XiEig 8§

ERE _Getloc

B9 —kiAin)

BH— TR X IEHIRENF FRERX—E45. TR "Usa" KR
B, EX struct lconv PHFFHE KRR T SHMME. X o KiRiFE P
BIHEF I #1227 W R D IR A Ve e ok

LOCALE USA
currency_symbol "e"
decimal_point wm
grouping w3
int_curr_symbol "usoD"
mon_decimal_point "
mon_grouping m3n

mon_thousands_sep
negative_sgign
positive_sign
thousands_sep
frac_digits
int_frac_digits
n_cs_precedes
n_sep_by_space
n_sign_posn
P_cs_precedes
p_sep_ by space
p_sign_posn
LOCALE

EE—RETKEEENGHR. RAEKBEE XHPEE Xt E
WERA FEXHN—1T (HEESRATH). T HRHAKEES, MR
—/~ KSR A PR BT SCHFE AT, AR A K B AR R PR R
MW — R,

BUAERE vl VI BRf#SE B <locale.h> B F AR T . HiCHL? _Get-
loc (M 6-8) HAEXFENFEHTRI—TEXEHRE. MERUT, ERXSE
RITHFE R E M, FNPAHITEARREENREGRME. ERER
X 388 15 B S04 DA SR B LOCALE FF 3Kk 94T, _Getloc ] _Readloc KR
g1 BRI ERXLRE.

MR _Getloc RFIX M KB FEHMBF CERNBZFHER, XTHR
Bk K ir B rBe s E. EHESERE | Clocale AR, REHEN
FH AT . R Makeloc HRINHBRMETHELR, HEESHEMANTF
fig X 3. R Makeloc 5 AT, _Getloc BEILHT A KBk EHMBEL
{ii & # _Clocale._Next A% . IR _Makeloc &KW, _Getloc [HFR
HEEEIRTUE H — R RGR, BFERAEAEMNZE, FHREEAERENZ
KiirE . R E BB —H0 2 BRI X iR & 3P AR —17.

PR — R0, P ok 0k X R R E B AR Bk . BNl
TEF AREERBHF N — M ERPRE R RKER, EXFE
STFXMEERIEEAMER. NF setlocale LR — -1 XKL E
B —ER o N E R IR A, WARKE G EMRERE. FCENFTT

ghﬁl—‘hﬂk"mm T @ @ a
ﬂ_, =
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R

M 6-12
xreadloc.c

— M RATHAERC A M ZAR4E, i B AT AL T 2 M AT —— B RO 8
BATREEFR, ILERREG— I ELNREEE. AX MREE, %
BB RBEAR— N EEHH MY . (EXSFET, THAREES
FHE M.

B 6-12 B/ T 3 xreadloc.c, EE L T R _Readloc, X4 ¥
BB B, — Wi —47. HAE R — MAXLIN K B buf 4
RRBHX —FT A Gk "xlocale.h 8% MAXLIN & X W 256.) X
KEURMRERN—ITHT TR0, BRELEEHM, R
B, FFHEHMNE—ITRIF LR H T .

_Readloc {f#H#&AR (n=strspn(s,kc)) FHEBA—ITHEPRXE
FRKE. XPFREXEFRFR ke P s L FF IR B B F/ 55 09 B

/* _Readloc function */
# include <stdio.h>

# include <string.h>

# include "xlocale.h"

/* static data */
static const char kc[] = /* keyword chars */
"_abcdefghijklmnopgrstuvwxyzABCDEFGHI JKLMNOPQRSTUVIWXYZ " ;
_Locitem *_Readloc(FILE *1f, char *buf, const char **ps)

{ /* get a line from locale file */
for (¢ ; }
{ /* loop until EOF or full line */
size_t n;
for (bufl(0] = ' ', n =1 ; : n-=2)
if (fgets{buf + n, MAXLIN - n, if) == NULL
i] buf[{n += strlen{buf + n}) - 1] '= '\n'}
return (NULL}; /* EOF or line too long */
else if (n <= 1 || bufin - 2] = *"y\'}
break ; /* continue only if ends in \ */
buf [n - 1] = "\O'; /* overwrite newline */
{ /* look for keyword on line */
const char *s = _Skipi(buf);

_Locitem *gq;

if (0 < (n

strepni{s, kc)})

for (g = _Loctab; g->_Name; ++q)
if (strncmp(g->_Name, s, n) ==
k& strlen (g-»_Name} == n)
{ /* found a match */
*ps = _Skip(s + n - 1);

return {q);
1
return (NULL}; /* unknown or missing keyword */
}
}
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*(H
Locitem

BRI R

EEE

fAEfEn . RBAMA <ctype.h> PR isalpha IR FHHRER, K
AEN A X E A RS,

_Readloc 7 *ps &bAFf T —AMRE, ZIBEHE M X BT/ R F 457
%= HG HRARITHE — N FAF . R BIR Bl — R4, ZIgEHR I —4
BEFERINPXBFFEEMNRT. LM "xlocale.c” K _Lcode I
_Locitem g ¥ R

enum _Leode |

L_GSTRING, L_NAME, L_NOTE, L_SET,
L_STATE, L_STRING, L TABLE, L_VALUE
};
typedef struct {
const char *_Name;
size_t _Offset:
enum _Leode _Code;
} _Locitem;

(PREEA size t RIPIEFRF sizeof A RYBEERAY. HILMRMELSTHERE
CTEARE., RESES 1 AR E.) MR Name {HEXBFH4T.
Offset ¥ B BRFEIFXRET (WRFHIE) MALARRMEH _Linfo
H. _Code FISRERAF— ik _Locitem AYE—NSLHIRIHERBEME.

_Readloc M #HEXT R _Loctab FI¥4 _Locitem #17HH, PAFIHRMX
g b5 TRXCRFILEMADO. B e6-13 B 7 X xloctab.c,
EENLT _Loctab. ZL{#H <stddef.h> g L E of fsetof W E
45H _Linfo RWEE R . X BIRMAIE OFF M1~ C WG HHILAAT.

A — 1 R¥ER T _Loctab. 6-14 B/~ T 14 xfreeloc.c. ¥ 5E
SUY B _Freeloc, SR Makeloc FEEIR X% & (4B A B T — PR
1T, EFLEIER _Getloc & KM . _Getloc pREF A _Freeloc Rk
FHRERESENREER (BFRENET), RERBECYH KX
B/ ECHY _Linfo FHEXR . GHFF XA AP RE G2 7T LIESZM—EER
—AN B Y DX B AR 2t B ——(E R IR 5 P Y 3 2 ) 2 2R 15 SE
#iki.) _Freeloc {ffi _Loctab, FHRLLY _Linfo )Y X R TER,
e AR 51 AT LA AE KO B S B A IR TS, X _Loctab )45
— A XHERITE, Freeloc MERBAFHXE BN TAH=E. KA
XEEIEREE .

iofE, S HFRKEREFHHE "o KRR — 1 RI4. Make-
loc HA Y —MXEEEXAHTHEUWEMNNEA TR HHREER.
WHRIXFER— A, R Makeloc XiHTHY _Linfo ¥IENT R HF XM TEEH
5 _Clocale #HTH8E . WNRXLEIEF A, _Makeloc FEHE/MEL—1
FRA . BOAEdLE A TFHMMA, Wi o Kt B EBERuE—4. W
RIGE AR, _Makeloc BEBREECLNITH KX ERE T — 1 HH
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Bl 6-13
xloctab.c

WA, HihRA PSS ERiHE.

_Freeloc PUTHMUIMNIR. MR EBR 5@ RRF RHIGE, Hix
fRET 5 _Clocale HH BIMIEEHICHS, ARA LI RIFRE. WREES
—TEE, HIXIEHEN O XIRR B _Clocale ZHA[, 2T HEMK
Hr A7 ]

/* _Loctab data cbject */
#include <stddef.h>
#include "xlocale.h*

/* macros */

#define OFF (member) cffsetof (_Linfo, member)
_ f* static data */
_Locitem _Loctab[] = { /* locale file info */

"LOCALE", OFF({_Name), L_NAME,
"NOTE", 0, L_NOTE,
"SET", 0, L_SET,

/* controlled by LC_COLLATE */
"collate™, OFF(_Costate._Tab), L_STATE,

/* contrelled by LC_CTYPE */
"ctype" OFF(_Ctype), L_TABLE,
"tolower", OFF(_Tolower), L_TARLE,
"toupper", OFF(_Toupper)., L_TABLE,
‘mb_cur_max", OFF{_Mbcurmax)}, L_VALUE,
‘mbtowc", OFF{_Mbstate._ Tab}, L_STATE,
*woctomb", OFF{_Wcstate._Tab)}, L_STATE,

f* controlled by LC_MONETARY */
"*currency_symbol®", OFF(_Lc.currency_symbol), L_STRING,
*int_curr_symbol®", OFF{_Lc.int_curr_symbol), L_STRING,
"mon_decimal_point®, OFF{_Lc.mon_decimal point), L_STRING,
"mon_grouping”, OFF(_Lc.mon_grouping), L_GSTRING,
*mon_thousands_sep®, OFF{_Lc.mon_thousands_sep). L_STRING,
*negative_sign", OFF(_Lc.negative_sign), L_STRING,
"positive_sign", OFF(_Lc.positive_sign), L_STRING,
“frac_digits" OFF(_Lc.frac_digits}), L_VALUE,
*int frac_digits" OFF(_Lc.int_frac_digits), L_VALUE,
"n_cs_precedes"” OFF|(_Le.n_cs_precedes), L_VALUE,
'n_sep_by_space", OFF(_Lc.n_sep_by_space), L_VALUE,
"n sign posn®, OFF{_Lc.n_sign peosn), L VALUE,
'p_cs_precedes" OFF(_Lc.p_cs_precedes), L_VALUE,
"p_sep_by_space", OFF(_Lc.p_sep_by_space), L_VALUE,
*p_sign_peosn", OFF(_Lc.p_sign_posn), L_VALUE,

/* contralled by LC_NUMERIC */
*decimal_ point®, OFF{_Lc.decimal_point), L_STRING,
"groupling”, OFF|(_Lc.grouping), L_GSTRING,
*thousands_sep®, OFF({_Lc.thousands_sep}, L_STRING,

/* controlled by LC_TIME */
“am_pm", OFF(_Times._Ampm), L_STRING,
"days" OQFF({_Times._Days), L_STRING,
"dst_rules", OFF(_Times._Isdst}, L_STRING,
"time formats®, OFF({_Times._Formats), L_STRING,
"months", OFF(_Times._Months), L_STRING,
"time_zone", OFF{_Times._Tzone}, L_STRING,
NULL} ; 0




118 # 6% <locale.h>

H 6-14
xfreeloc. o

%= ADDR

BERRER

/* _Freeloc function +/
#include "xlocale.h*

void _Freeloc(_Linfo *p)

{ . /* free all storage */
_Locitem *q;

for (g = _Loctab; g->_Name; ++q)
switch {(g-»_Code}

{ /* free all pointers */
case L_STATE:

{ /* free all state entries */

int i:

unsigned short **pt
= &ADDR(p, g, unsigned short *):

for (i = _NSTATE; 0 <= --i; ++pt)
if (*pt && (*pt)([-1] != 0)
free(*pt);
}
break;

case L_TABLE:
if (NEWADDR({p, g. short *))
free (ADDR(p, g, short *) - 1);
break:
case L_GSTRING:
case L_MAME:
cagse L_STRING:
if (NEWADDR{p, g, char *))
free{ADDR(p, g, char *}};
1

} O

_Makeloc fl _Freeloc #{{E HFW MR E RHE R TAE. K
"xlocale.h" Al ETLUTFTHREN:

#define ADDR(p, g, ty) (*{ty *)({char *)p + g->_Offset)}}
#define NEWADDR(p, g, ty) 3
(ADDR(p,.q.ty) != ADDR(& Clocale, g, ty))

fian, @fLI4 ADDR(p, q, char*) Jetyg — N ANBT LR R V)
[E]BHEM R TSR E S TER. X8, HEYSEES pEMK _Linfo
R A — R . g$8[ _Loctab (_LocitemZ#E) —ITE, X
MREAES TEMANRER. SRR T, XA KRTER char 8T
HERY 54t

4N, TTLAE NEWADDR(p, q, char *) 3EHlif—PREAM _Clocale ®
HHELUGREEET WA . SE A% Aoor fHHE[R .

Wi, XMPLEPRERTET. 8—TMRERIEETIERATLE
X 38k i B SC A 35 2 BRI _NSTATE 38 $+. (LU "xstate.h" {1385
_NSTATE 5 LA 16.) IEMENFERK, XBEXNEG—-IFERGRERM
FKETE _Loctab FH)—PILE. RAMEN _Loctab MR L B HIHT0RE
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¥ _Freeloc ifES. [FFE, Bt A4Hik% ADDR H NEWADDR S /NE 74,

E.ﬂ:tr ﬁ&ﬁﬁ'ﬂﬂﬁﬁﬁﬁm—‘ﬁ’xﬁﬂgﬂﬁu %T%Eﬁﬂr ﬁE’;
SRR ERWE R B ERMIR <ctype.h> A B i) BREUE TR0 .
R, B—TREE A THA -1 (H <stdio.h> Fh5E X% EOF (1Y
{EAARXT R MTCR. HRE(E AR R R B A — N B 00X
SMUTTR. FFEL, RILELENRIRERETELHRBIRE.

"C I B P MR R BIE E R R B R A RS xstate.c (%
B 6-11) FEX. ERNTHRN -1 HXRENZT. WE Makeloc 4Hf—H
BRER, ERETHRN -1 WXRPFHE—TERME. XM _Freeloc Hl
HERERB—MREFRNH A,

6-15 B/ T L4 xmakeloc.c. EE X T BRI Makeloc (LT
FHE T XA RE). EIR Makeloc Rk, {HE HRE—/Nub XK 8% H 4
B SCAAT B TR BB while TEFF . TEFRAY 3 (80202 b BUR R B 25 B SC A AT Y
switch 18%) . XU IRE B, (BRTTKM L EE.

RBA BB —ERE TABSIZ, K IfF "xlocale.h” WEF [ T
5E 32

#define TABSIZ ((UCHAR_MAX + 2) * sizeof (short))

XR—FEEN. BESFMHSENRN/DYTBHETT R, XEREOK/D
PAEAT R, wf DA — KR g scedl.

_Makeloc /2 A fE 2 3 8 A PN & pR 3 getval KX R EABETT 24 FIoR
. XBMABTE A REREXHTHFEAFEXRRFRN G5 —.
(REURBREXR OIS —HFEMNEZIFERG se M $5.0 Rk,
getval HH A _Locterm it FH— 1K FFHI K.

B 6-16 B~ T 3% xlocterm.c, XANICHEE L T BREY _Locterm, iXH
BN FRERM . R TRABES. 3+ 7s 26 e 8E,
_Locterm i Fj <stdlib.h> FE B Y strtol, X R B o] & 87
FraEr s A8 E B IR A BT . _Locterm AU B IE RS T .

X xlocterm.c H15E X T pR¥ _Locvar, HA _Makeloc fij SET L
Aib 3R —A DX B B SO AT IR A A X R 3. _Locvar AR/, EF]
LA 1 B 4t PR PR A RS SR AR

i, R _Locvar # B xlocterm.c PHAF —PMREFHIHEH. ER
_Locterm 3£ BT 58] B ¥4 uppers il vars BTG R. XBAHILA H T A]
PAFE X 3R i% B S04+ il SET LA Y Y 2 FAE . il X A e A
BB —A 3, X EBEE T LA SO R, SR TR SE B4
R A AR A .
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A 6-15 /* _Makeloc function */
xmakeloc.c #include <string.h>
#include "xlocale.h"

static const char *getval (const char *s, unsigned short *ans)
{ /* accumulate terms */
unsigned short wval;

if (!_Locterm(&s, ans))
return (NULL);

while (_Locterm(&s, &val))
*ans += wval;

return (s);

}
int _Makeloc (FILE *1f, char *buf, _Linfo *p)
{ /* construct locale from text file */
const char *s;
char *s1;

_Locitem *q;
unsigned short wval;
static const char gmap[] = "012345678%abcdef”~";

while ((g = _Readloc(lf, buf, &s)) != NULL)
switch (g->_Code)
{ /* process a line */
case L_GSTRING: /* alter a grouping string */
case L_STRING: /* alter a normal string */

if (NEWADDR(p, g. char *)}
free(ADDR(p, g, char *));

if (s[0] == '"'
&% (=21 = strrchris + 1, '"')) != NULL
k& *_Skip{sl) == '\0')
*gl = '\0', ++8;
if {((g1] = {char *)malloc(strlen{s) + 1)) == NULL)
return (0);

ADDR(p, g, char *) = strcpy(sl, s);
if (g->_Code == L_GSTRING)
for (; *sl; ++sl)

if ({s = strchr{gmap, *sl)) != NULL)
. *gl = *g == '~' ? CHAR_MAX : s-gmap;
break;
case L_TABLE: /* alter a translation table */
case L_STATE: /* alter a state table */
{ /* process tabl[#,lo:hi] $x expr */

int inc = 0;
unsigned short hi, lo, stno, *usp, **uspp;

if (*s 1= ' [°
|| (8 = getwval(_Skip(s), &stno)) == NULL)
return (0);

if (*s != ',")

lo = stno, stno = 0;
else if (g->_Code != L_STATE || _NSTATE <= stno
|| (8 = getval({_Skip(s), &lo)) == NULL)
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P 6-15
()

return {(0);
lo = {unsigned char}lo;

if (*s 1= 'z}
hi = lo;
else if ((s = getval(_Skip(s), &hi)) == NULL)
return (0);
alse
hi = ({unsigned char) hi;
if (*s !'= "1}
return (0);
for (s = _Skipis}); s[0] == '$'; 8 = _Skipi{s + 1)}
if (=[1l] == '@' && (inc & 1) == 0)
inc |= 1;
else if (s{1] == '$' && (inc & 2) == 0)
ine | = 2;
else
break;
if ((s = getval(s, &val)) == NULL || *s != '\0'}

return (0);
uspp = &ADDRIp, g. unsigned short *) + stno;
if (g-»_Code == L_TAELE)
usp = NEWADDRI(p, ., short *) ? *uspp : NULL;

else
usp = {*uspp) [-1]1 ? *uspp : HULL:
if (usp == NULL]}
{ /* setup a new table */
if ((usp = {unsigned short *)}malloc{TABSIZ))
== NULL)
return (0}
usp[0] = EOF; /* allocation flag or EOF */

memcpy (++usp, ADDR{p, g, short *},
TABSIZ - sizeof (short));
*UsSpp = usp:
1
for {(; lo <= hi; ++lo}
uspl(lo] = val + (inc & 1 7 lo : 0)
+ (inc & 2 ? usplla] : 0);

}
break;
case L _VALUE: /* alter a numeric value *
if (s = getval(s, &val)) == NULL || *s != "%\0"'}

return {0);
ADDR(p, g. char) = wval;

break;
case L_SET: /* assign to uppercase variable * /
if (*{sl = (char *)_Skip(s)) == '\0*
Il (sl = (char *)getwval (sl, &val)) == NULL
It *sl1 != '\D' || _Locvarl(*s, val) == D)
return (0);
break;
case L_MNAME: /* end happily with next LOCALE */
return (1);
}
return (0); /* falil on EOF or unknown keyword */

} 0
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B 6-16

*xlocterm.c

/* _Locterm and_Locvar functions */
#include <ctype.h>

$include <limits.h>

#include <string.h>

#include "xlocale.h"

/* static data */

static const char dollars[] = { /* PLUS $@ and %%
"~abfnrtv" /* character codes
"01234567" /* state values
" ACDHLMPSUW" /* ctype codes
"#FIOR"}; /* state commands
static const unsigned short dolvals([] = {
CHAR_MAX, '‘a', '\b', "\ ', '"\mn', "\r', "\t', '\v',
0x000, O0x100, 0x200, 0x300, 0x400, 0x500, O0x600, 0x700,
_X», _BB, _DI, _XD, _LO, _CN, _PU, _SP, _UP, _XS,
UCHAR_MAX, ST_FOLD, ST_INPUT, ST_OUTPUT, ST_ROTATE};

static const char uppers [] =
static short vars[sizeof (uppers) - 1]
int _Locvari(char ch, short wval)
{ .
const char *s = strchr(uppers, ch)
if (s == NULL)
return {0);
vars([s - uppers]
return {(1);

}

val;

int Locterm(const char **ps,
{ /*

= {0};

-
#

" ABCDEFGHIJEIMNOPQRSTUVWXYZ" ;

/* set a § variable

unsigned short *ans)
evaluate a term on a locale file line

const char *s = *ps;

const char *sl;

int mi;

for (mi = 0; *s = '+' || *s == '=-'" ; 8 = _Skipls))
mi = *g == "_' ? Imi mi;

if (isdigit(s[01))
*ans = strtol(s, (char **) &s, 0);

else if (s[0] == '\'" && 8 [1] != '\0' && s[2] == "\'"")
*ans = ((unsigned char *)s) [1], s += 3;

else if (=2[0] &&% (sl = strchr(uppers, s[0])) != NULL)
*ans = vars([sl - uppers], ++8;

else if (s[0] == '$' && s[l]
k& (81 = strchrideollars, s[l])) != NULL)
*ans = dolwvals[sl - dollars], s += 2;

else
return (0);

if (mi)
*ans = -*ans;

*ps = _Skipis - 1);

return (1}):

}

*/
*/
*f
*f
*/

R

*/
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5, BAGHAMLI "xlocale.h HERNE. B 6-17 BRT

X4 xlocale.h, PIBIZER BRI MRA PR T . B A7ERTF AR
PIRE 2B T A EEMEAT.

FEE, FEHBT AL 800 FTHAIS. X TS C ARMeHE bl (L
A IR BB — AR SO R, XBRERET. A, RERF, &
SR R B e R AL T MM B H&E . R B BB 4% FIFR
BRES E, ENRMMEREIRLET .

6.5 <locale.h> Ryilliz

A 6-18 B/~ T WAREFF tlocale.c. B F BRI <locale.h> H [ pR ¥
R EBSAEEI T . Hilk, XAZEHHANHRESAGERERA L. BHIx
— o PR ERRE R E, FInETESs i “usa”. SRJE AT LA
FTERBAINeR%Y _Fmtval MR RIT N EBIEEHERNMET .

A LA tlocale. c RMIASRHE C FUEITSLEE. EMRIE "C" X B i
E CHRERTAESR, RREEKHEENSMUEZAERZE. EEMf
EA R BEHKERE—ZPEE T "cr RKEEMA XS EE .
ERITAEXFIMRERERZREAR. REEIXHEFEEZ— XLH
JRTAZE fiE

Native locale same as "C" locale
SUCCESS testing <locale.h>

6.6 ZSELWK

6.7 &

6.1

6.2

ISO Standard 4217:1987 (Geneva: International Standards Organization, 1987). iX
AMRHET BRI T =R a7 T MR .

ﬁ%ﬁ%ikﬂaHE\MEﬁﬁiMﬁﬁHﬁﬂEﬁﬁﬁuEHCﬁ&
7.4.2.1 T FREMER (K 6.2797).

BWE—-NRRBENEFILIBNXBRRE. B/NEFH[4 a 4 ¢ é &
é & Q) MEMHNMAKEFEA A A cE R LR O O] FMBIFEHE ctpye,
tolower il toupper H1. YR/ERZEMRMIZEL T B X 2o 1 By SRBS(E ?




124

Fo¥

<locale.h>

B 6-17
xlocale.h

/* xlocale.h internal header */
#include <limits.h>

#include <locale_h>

#include <stdio.h>

#include <stdlib.h>

#include "xstate.h"

#include "xtinfo.h"

/* macros for _Getloc and friends */
#define ADDR(p, q, ty)(*(ty *){(char *}p + g-> Offset])
#define NEWADDR(p, q, ty) 3\
(ADDR(p, g, ty} != ADDR(&_Clocale, g, ty)}
#define MAXLIN 256
#define TABSIZ ( (UCHAR_MBX + 2} * sizeof (short))
f* type definitions */
typedef const struct {
const char *_Name;
size_t _Offset:
enum {
L_GSTRING, L_NAME, L_NOTE, L_SET,
L_STATE, L_STRING, L_TaBLE, L_VALUE
} _Code;
} _Locitem;
typedef struct _Linfo |
const char * _Name; /* must be first */
struct _Linfo *_Next:
/* controlled by LC_COLLATE */
_Statab _Costate;
/* controlled by LC_CTYEE */
const short *_Ctype;
const short *_Tolower;
const short *_Toupper:
unsigned char _Mbourmasx;
_Statab _Mbstate:
_Statab _Westate;
/* controlled by LC_MONETARY and LC_NUMERIC */
struct lconv _Lc;
/* controlled by LC_TIME */
_Tinfo _Times;
} _Linfo;
/* declarations */
const char *_Defloc¢{veoid);
void _Freeloc{_ Linfo *);
_Linfe *_Getloc({const char *, const char *);
int _Locterm{const char **, unsigned short *);
int _Locvar{char, short):
int _Makeloc{FILE *, char *, _Linfo *});
_Locitem *_Readloc(FILE *, char *, const char **}:
_Linfo *_Setloc(int, _Linfo *);
const char *_Skip(const char *});
extern _Linfo _Clocale;
extern _Locitem _Loctabl]; O
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& 6-18 /* test locales */
tlocale.c #include <assert.h>
#include <limits.h>
#include <locale.h>
#include <stdioc.h>
#include <string.h>

static void testclocale(struct leconv *pl
{ /* test properties of "C" locale */
assert(stromp (p->currency_symbol, """} == 0};
assert (strocmp{p->decimal_point, "."} == 0);
assert(strcmp (p->grouping, "*) == 0};
assert (stremp{p->int_curr_symbol, "")
assert (strcmp {p->mon_decimal_point, ""
assert(strcmp{p->mon_grouping, ""} ==
assert (strcmp (p->mon_thousands_sep, "
assert{stromp (p->negative_sign,"") == 0};
assert{strcmp(p->pesitive_sign,*") == 0};
assert (stromp (p->thousands_sep, "") == 0);
assert (p->frac_digits == CHAR_MAX);
assert (p->»int_frac_digits == CHAR_MAX);
assert (p->n_cs_precedes == CHAR_MAX) ;
assert (p->n_sep_by_space == CHAR_MAX) ;
assert (p->n_sign_posn == CHAR_MAX) ;
assert (p->p_cs_precedes == CHAR_MAX) ;
assert (p->p_sep_by_space == CHAR_MAX} ;
assert (p->p_sign_posn == CHAR_MAX) ;
}

int main{()
i{ /* test basic properties of locales */
static int cats [} = (LC_ALL, LC_COLLATE, LC_CTYPE,
LC_MONETARY, LC_NUMERIC, LC_TIME ) ;
struct lconv *p = NULL;
char buf[32], *=z;

assert{{(p = localeconv{)} !'= NULL);
testclocale(p);
assert({(s = setlocale(lLC_ALL, NULL}}) ! = NULL);

assert{strlen(s) < sizeof (buf)); /* OK if longer */
strepy(buf, =); /* but not safe for this program */
assert (setlocale (LC_ALL, "") !'= NULL);

assert{localeconv({) != NULL);

assert{{s = setlocale(LC_MONETARY, "C")} != NULL);

puts({strcmpi(s, "C") ? "Native locale differs from “"Ch\""
: "Native locale same as “"C\"");

assert(setlocale(LC_NUMERIC, "C"} != NULL);:

assert((p = localeconv()) !'= NULL);

testclocale(p};

assert {setlocale({L{_ALL, buf) != NULL};

assert{(p = localeconv(}} != NULL):

testclocale(p}:

puts("SUCCESS testing <locale.h>");

return (0} ;

} O
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6.3

6.4

6.5

6.6

6.7

AR T tetype.c (FH 2-19), HEEEEEN EEPHRRIRE. 4
REfTERR, ESBnRTAENNEL?

fERRNEENTEABFIROX SRR, RELCTEERLLT LA

mon_decimal_point decimal_point
mon_grouping grouping

mon_thousands_sep thousands_sep
negative_sign positive_sign

PSRRI B X E . (3. ARAT LA B AL i B 2 o i iR
AF.)

[ # ] AREAA/NBOIMERRESHLL 5 ARA/NIRABFH#Tr
ﬁn ﬁiﬁﬂt

+1.00000 00000 0O
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+0.00833 33333 33
-0.00019 B4126 98

[i] struct lconv EEM AL R frat_grouping fl frat_group_sep. X
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B AERH. CAndERVFXEERIE G ?
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Bk, REFE <locale.h> th HRiNf 4 ¥R fLiF — MR FF i ot 44
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.
0 FLREFFIABREEBZBEAMIEER. IHFTUEFE 2
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7.5 ¥*F ¥ <math.h>

| k3 <mach.h> BT — S ¥ERBOFE LT —ME. X &R double 2RI
S¥, IFiEF— double AUE ', LUSSIHR BB AR RBE SR,
& X RS

HUGE_VAL

ERIF I— IEH) double 25U FIKK,, FH float BEIA—ERERIL ™.

S0, BHEAREH (7.10.6). RY atof (7.10.1.1) FIEH strtod (7.10.1.4).,
I 7.5.1 FiRERAALE

X R AT AR A ZSBA T T R EREA M. B RBETH RS
—A 3, i AR AN AT R R .

XA B R R A SN T RN E S, WAL LRMR. B—1
| Ry BLRAEREH TR 68 U AR . IR USSR BN E L " —B, B
2 EFAL T LB A 58 SGX MR, B RE URAERE, R¥GR [E—A~ i L HE .
errno ' H % EDOM. .

Hlh, MRS RAMERR N double (H, MEA{EM4R. MRERLE (BRH
¥l K KTABRERELRNNRPERSR), BPCEEZE HUGE_ VAL Bi{E, 5 5RBMIE
| faME (5T H¥K tan), errno i % ERANGE, WNRLEM TR (4R MEBMEK/IM
FEEEf ERAMMRPFT), RYPCEESE, errno EFHHE ERANGE H{ERLIE LY.
752 =fEY

7.5.2.1 A% acos

| it

#include <math.h>
double acos({double x);

%A

PR acos HH x W= KRERBEME. WRSPCRE [-1, 1] EEA, MEREEX
IR

iEml{E

ER¥ acos iR [A] [0, ) IEETEEEl P A ST AR 5K AE .
7.5.2.2 ¥ asin

- 3%

#include <math. h>
| double asin{double x);

%A

PR asin it x W=MRIEXRBEME. MESHPCRE (-1, +1) WEA, WEEE XL
AR .
|  EEE

PR3 asin & [E [ — n/2, + n/2] SBEH Bl P A SR IE 7446
7.5.2.3 B¥ atan

it

#include <math.h>
double atan(double x);
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e

PR¥ atan {10 x M =M RIEVI R 1H.

iB [ (&

PR atan B[] [ — n/2, + w/2) WERBE AN EIEYE.
atan2 | 7.5.2.4 f#f atan2

237

#include <math.h>
double atan2 (double vy, double x);

L)

PR3 atan2 HH y/x =M IETEBEME, REF--SHHFFS5EE B {E SR
fFR. HERISEEIT, W4 E R

i E{E

PR¥ atan2 iR[E y/x MRIEY], # [ — n, + =] WEREEA.
cos | 7.5.2.5 HH# cos '
I it

#include <math.h>

double cos(double x);

A
PR cos A x (LISKEE M Bhr) AIRFE(E.
I iE E{E
¥ cos B IR TK{H .
sin | 752.6 HM sin
it

#include <math.h>
double sin(double x);

R8s
A% sin T x (LAJLHEENBAGE) AYIESR{E.
iE [B] {8
PR sin R[] IEFX{A.
tan | 7.5.2.7 K tan
i

#include <math.h>
double tan({double x};

iR

A% tan & E x (LASLEE NG AYIEVIHE.
iE EE

I PR3 tan i [F]1E YIE.

7.5.3 W ith o ¥

cosh | 7.5.3.1 &% cosh

3%

#include <math.h>
double cosh(double x);

L
ﬁﬁlﬁ'mﬂdhf+3t!€ﬂﬂiiﬂhikgfo i?’cﬁgiiﬂijtjc: ﬂﬁﬁiéEﬂEﬁﬂﬁ?ﬁi¢
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<math.h>

sinh

frexp

ldexp

i2 B (i

PR cosh i 18] LAl AR S5 1E
7.5.3.2 (A ¥ sinh

iz

#include <math.h>
double sinh (double xj;

A8
PR sinh T x BOUBHIE TR . A0SR x MOBUE A, %4 sEig.
iE El{E
A% sinh 1R [ WA TE 3R 1K .
7.5.3.3 A% tanh

wti

#include <math.h>
double tanh{double x};

it

BRE canh T x T AED] .
iEEHE

PREL tanh 32 7] X0 AR 1E YME

7.5.4 Ia¥ RPN SRR
7.5.4.1 B¥ exp
ik

#include <math.h>
double exp(double x);

AR
R exp TR x FIIEMEE. F x WEERKR, WELEHRER.
iE El{&
¥ eop iR 6] 5 T {H .
7.5.4.2 B frexp
i

#include <math.h>
double frexp(double value, int *exp):

AR

PREL frep -7 RBT N - T B/ NN —1 2 HBER. ELBETME
exp $§{E] {1 int FEAIRIR P,

iE B8

PREY frexp iR [EHE x, {8 x 7 [1/2, 1) WFINH) double {H, HEHXNF, H valueETF
xJRLA 2 Y *exp IKHE. W value HF, MLRMFHEIEANF.
7.5.4.3 B# 1dexp

Btif

#include <math.h>
double ldexp{double x, int exp):

iR
BRH 1dexp HH— MR ABA 2 BB AIRM, HUREREMEER.
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iE EIE

PAM 1dexp iR [A] x F L 2 1Y exp WHREAIE .
log | 7.5.4.4 EH log

| s

#include <math.h>

double logi{double x);

ix::|

PRE log HHHE x FARME. MBESECHM, WAL ESUREHR: WRSECHF, W
EHHBER.

iE [El1{E

PREY log iR [B] B SR X HfH .
logl0 | 7545 H# loglo

g

ffinclude <math.h>
double logll (double x);

1L

B3 10910 K x AL 10 URMRTE. WRSHCHT, WAL ELHEFHR: WRS
¥ORF, WinTHER A AR

EEE

PR¥ 1og10 EFE LI 10 R AR L

O i

I #include <math.h>
double modf (double value, double *iptr);
15%8A

E¥ modf S value 4p K BEBGRAHF/NERESY, ENMMFSMSBHFE. Eit
W WEBST FEAETE iptr 515 #Y double KRIM TR .

iE El{E

B modf i [B] value M3 FF-S 1 /MEER Y
7.5.5 BEX
pow | 7.5.5.1 H¥ pow

#include <math.h>
double powl(double x, double y);

AR '
BRY pow HE x ) v KT, R < RAMEE v FR—EBE, WEREE USHHR.
o x NBH vy MTEHTER, MRGERRERR, WEREEUEFR. QAT
iEEIE
PR pow B [A] x Y v CHE.
sgrt | 7.5.5.2 M sqxt
it

#include <math.h>
double sgrt(double x);

L
R sart M x WIE AT IR. IRSBCHM, WA SUHFHR.
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ceil

B [E{E

PR sart & BT A .
7.5.6 USRS, EIEMNARN
7.5.6.1 BY ceil

o33

¢include <math.h>
double ceil (double x);

RRA

PR ceil AT x RS

i& [B1{i

B ceil IBFEIAR/ T x B/ NEH, FmR double 258y,
7.5.6.2 BR¥ fabs

#it

#include <math.h>
double fabs{double x};

oLz

PA fabs TR A x Bo4EXTE.

iR El{E

PRHL fabs iR [H] x A4 XHE .
7.5.6.3 ¥ floor

it

#include <math.h>
double floor (double x);

ixAA

B ¥ floor HEARKTF x B KB .

i [l

BREY floor 1R [EIA KT x B KB, FR A double JERY,
7.5.6.4 (5% fmod

#hit

#include <math.h>
double fmod{double x, double v}:

Ll

PR fmod it 8 x/y IS HH.

iE EMA

TR EBAE i, B frod JR[EMH x-i*y. Hik, Ry FAHT, SERMATSH <
FIEBMAE Ly /b IRy AT, WElELREE AR REAN mod BEF, X£
A IE Y.

BiE
103. &% “FEREE" (7.13.4).

104. HUGE_VAL 7E 37 F§ 57 XHY3C B _E 7] LU IEXLFT K.

105. E— T EFRFLHFKHLAT, DRBHOIFEELHEARELFT K, RAFEL
F5 KAE R —5E SO R BHOI T .
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7.3 <math.h> §J{EH

atan

atan2

cail

EMA <wath.h> FEBKRBZA, REIZNEIERBREEDRDOEA
SERREAHE - AMAREZ, FTUx T EEA k0% AR HERD.

HUGE_VAL—— XM Rl S RI A — N HEH K double Hfit, &1
&L T Ml <float . h> #1 5g Y f) DBL_MAX JEFF B M5 . £ L35 (Inf)
AR R MIDAINL AR L, EHANBBIXHEN P RKERESRAE T HIR
HiRW B . R, EEEES T, HUGE VAL LHEM Inf HI%S. E—4
27 R IR [F1{E A1 HUGE_VAL 5% # -HUGE_VAL AL Bl e SR % 4. (Brfll
errno £ 75 ¥ & ) ERANGE A] fE & iF, XA % #7E <ermo.h> g X .)
AN B3 ik AT fe] S At i 77 =X f# A HUGE_VAL,

acos—— R ¥ acos M asin G HFHE — MR R A H. 1R
HELE —IPEA=MEN—KEALANFAMTRTHEHER A8
i, B, BEF &K acos SHEA—ITHHAR, HHNEBENHN—ISHA

fsart(1.0 - x * x) XHEMEANERIE. FHik, BiF3:BH asin,
atan ¥ atan2,

asln—ﬁﬁg‘l‘.fﬁﬂ‘] acos,

atan——pf{  atan fl atam2 @ FFH — M AL RECRHHHE. R, B
HEFEH. EMAHHEE, FARYSHHERE M HAEMNE. FES%
_FH# acos,

atan2——#5 5 X-Y SFi LR — A A KR, ZERBEEE i — A2k
pRAEES X RN A. BAI'ER acos, asin, atan fil atan2 iX 4™ g ¥
chig ¥ H MR, FEi, BEREFRXEHE.

ceil R ¥ ceil, floor Ml modf ikb#KA] LLili it & F XX — A
B MBS AT R, FHAXERBELRTETF AR ABERNZAE
£, BAEMNTUMMEENFE A EHTRETASEREL . R, ceil [

 XBIAAEUE, T Soor [ MEE. ARES BRI S x REFOES,

LIS

x < 0.0 ? ceil{x - 0.5) : floor(x + 0.5)

cos— R ¥ cos Ml sin @ HHE AR — M REKRITH. F— PR
MRS HLL X SEE Y H RO B] x MR TEE . R EER cos Y
HREGET o2 HEEENSH, XNTRLSEA sin RAHE. ATLIAR
S HP AT 2% 53, REOH TR 2*n MEE B THETRSLEFT
WAL, BRE, SHEMM— 2*n, cos MERMEEILERSH D 3 fI.
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frexp

log

logl0

ginh

HFEBRMBHARY, DEINBERERE, CHIEROATREBREH 4
BXT.

cosh—— ] ME XA iR ERAC B Tl mE SR .

cosh(x) = 0.5 * (exp(x) + exp{-x))
HEEHREMBUER. MIXDRERRE, cosh L= d:— B 2
R, HEEREE T RBMETERAOLL < (9T5HE.

exp—— MR exp MBS HAE vrlogx) MR, A pow (x,y) L&
EANRER. FEHELSEER.

fabs——iX ) RN ZAH SR . 100 RSB ST 5 Inf F —Inf SXRE I Bk 45
PRITE, WRBHSE, X ERBhSHEHE ERNSE,

floor X K ceil,

fmod—— XN R MU B IF HEH P AL TRERER L HNME. AHE
AR EETESERBE—ASHBERE TR, EHY fmod L EE
W ZAZIX R —MEBE LRI HE e, RifT, 25 HRR 0 MmKEA
EZEI R T MR E T

Erexp—— S 77 BN — MR AUH B/ B8 20 R 4R 300 40 3 ST Bh AT 4 4E
Y, ATEMER XA R BORIE AR EES AT . MY NRYE TE
] 1dexp, .

ldexp——7EX — MR A E B ERNBEE S J BT8R EZ E, Tl
fEAXA KA EMNEFASRER. HEHY0ERE LEK freo.

log——1og(x) & HMX &, LFCH log () BE In(x). 2448, LIS
Ll — e I F log,(e) BR#E 1/log.(b) B3 x SHTfa i b BoxT Sl .

logl0——10g10(x) il % H log(x) i+ . MEEIT 1loglo [ 4 Bl
—AEBRR T, BARGHE—FHA Log RAHE,

modf—— 24 75 Bt — /N F AUE A BB 4 R D BEE 4 4 R AT S 4E R
AT LU B XA R HOWT S Al 3 TR 4

pow— X BR BB # & <math. h> o A B (1 BT A R 3P B P B A B —
Mo = MNMFHEEIEL K pow(x,y) EF—MHERENH L exp (y*log(x))
HEFMEER, Rilt, BEHEBKNMHETEBLEL. e & A AN KK LT
AL exp(y) fA# pow(e,y), H sart(x) {8 pow(x,0.5), f x*x{t#
pow(x,2.0),

sin——&% LR cos,

sinh——fFH XM RERAE T EHAEZER;

sinh({x) =0.5 * (expi(x) - exp(-x))
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;4

BEERHEMRAREA. MEIANRERARF, sinh Mg —NEETRHRZR,
FEHRXT BN S XA R B S T R B T LARoR i x (T .

sart—— XA R PGE F L E R FMN K pow(x,0.5) ®F 5,

tan— XA R BE L0 E K15 HgE /B LU X B b o0 ) n IR Y
W, BEWATLIERREM MBS LM 2*n EH. RELENR 2 n 8T
A RE R F THMEL. HE, SHEMIN—4 2*n, tan i945 R KR
JLFHD 3 L. M TFRAKSHORE, BMEXRBRAME, EH4 R
REtLEHHABXT.

tanh——{# A REREE SR
tanh(x) = (exp(2.0 * x) - 1.0) / (exp(2.0 * x) + 1.0)
SEHECREMRATER . MEXNRERRE, XMRENETE N ERHE
SR, FHEMEBNSYE. IMREEED T RBUE TR NFE N
x HIEHE .

7.4 <math.h> gy

RiE

L

<math.h>

<math.h> PEETT EMHZRENRE. RIEENI5H 3 AT,

O M—MZRENABRRSHTRENFE TR, XEHmBraE
| REERIY . BB/

0O =ARBRNR=MEH.

O $EBRE. N H R BOEF PR KRR 3.

FERNMERPRBEGH T IV/MEREE, <math.h> 5B EIFTA R
ERXSRE, X, EMNRAKBTERERNRFERRR. 70 WHRT
HX BB R RS REREN — AR Y. REFRA K, SHWH
BAEBE S EH PR RTAOERATR. FIUAER RN FETH
PHARRGHER N REELHRE, EERSBIEREH R

B 7-1 7/- 7 X math.h, ENAXHFPFEEADNKAERHYT. B
— B B30 A S 3 bR MK OO A AR R R B, T X LR BR
AEHBRT — KA.

W — % HUGE_VAL. E#i5E X8 IEEE 754 (] +Inf 4af%. A T L3
X—p, BEIATHER Deonst, ‘ER—ANEE, HAFIE—AHIEXNERY]
B4k K 1004 unsigned short 58 F{E B AL B, SR G EIXAN SR X R4E 4
double 25K jja] (B* 4.4%, —PHUAHTT). ¥R _Hugeval & LL
XF A RAERERNILNEREZ—
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B 7-1
math.h

/* math.h standard header */
#ifndef _MATH
#define _MATH
/* macros */
#define HUGE_VAL _Hugeval._ D
/* type definitions */
typedef const union {
unsigned short _W([4];
double _D:
} _Dconst;
/* declarations */
double acos (double);
double asin (double);
double atan (double):
double atan2Z (double,double);
double ceil (double);
double cos (double);
double cosh (double):;
double exp (double);
double fabs (double);
double floor (double):
double fmod (double,double);
double frexp (double,int *);
double ldexp (double,int);
double log (double);
double logl0 (double);
double modf (double,double*);
double pow (double,double);
double sin (double);
double sinh (double);
double sqgrt (double);
double tan (double);
double tanh (double);
double _Asin (double,int);
double _Log {(double,int);
double Sin {(double,unsigned int);
extern _Dconst _Hugeval;
/* macro overrides */
#define acos (x) _Asin (x, 1)
#define asin (x) _Asin (x, 0)
#define cos (x) _Sin (x, 1)
#define log(x) _Log(x, 0)
#define logl0d (x) _Log(x, 1)
#define sin (x)} _Sini(x, 0}
#endif
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M 7-2

xvalues.c

_Hugeval Inf

_Rteps

_Xbig

S

<yvals.h>

ki

"yxmath.h"

/* values used by math functions -- IEEE 754 version */
#include "xmath. h"

/* macros */
f#fdefine NBITS (48+_DOFF)

#if _DO

#define INIT (w0) O, O, 0, wO
#else

#define INIT(wD} wQ, O, 0, O
#tendif

/* static data */
_Dconst_Hugeval = {{INIT(-DMAX<<_DOFF)}};
Deonst_Inf = {{INIT(_DMAX<< DOFF)}}};:
Dconst_Nan = {{INIT( DMNAN)}};
Deonst_Rteps = {{INIT{(_ DBIAS-NBITS/2)<<_DOFF}}};

Deenst_Xbig = {{INIT!( (_DBIAS+NBITS/2) <<_DOFF)}}; O

B 7-2 877 T X xvalues.c, ‘EE X T —HH. ZXHEETH
_Hugeval XY K _Inf #95E . RI|ALXBHE, LLYHE ol HUGE VAL )
B o XAICHRE LT IR JLAME -

O Nan, ZS#{EHAAE NaN B, BREUR[FIHT NaN K46
O _Rteps, DBL_EPSILON fJ*FJ7#R CIEfUE), RERBEHEENH
AL 2 (A1 i 4
0O _Xbig, _Rteps. DHJHiR¥, FKLERBMEREESRMIELELZ B
fEHE .
ARENE R B EREHERMMEREHE, X MERFEREREIRHEXT .
SEBR b xvalues.c MA[EVERE, ESHELMEANE 4-3 #34F
xfloat.c {RHAML. XA AR T AR LI <yvals.h> digE LRI
TRAURENSH.

xvalues.c HF R F HE W E F <yvals.h>, MEBE T AL ILMH
"xmath.h*, [iZk3CHXABET <yvals.h>, B LI <math.bh> §)304HER
A& T "xmath.h*, FRHZXHEERAFERTE, FrUERELER &
AL HAHEXRTB A, 7E£E 7-38 1 F "xmath.h" fI—MTEPFX. THEH
J& "xmath.h* 5 X xvalues.c FFH %

#define _DFRAC ((1l<<_DOFF}-1}

#define _DMASK (0 x7fff&~_DFRAC}
#define _DMAX((l<<(15-_DOFF))-1)
#define _DNAN (0x8000|_DMAX<<_DOFF |l<<{_DOFF-1))

BHE FEXEELRREEXHER, siakN:

O Inf W% EHTE /MULAZE AR KTEERFFEME (_oMAx),
O 4 NaN BRBHE M ENNEEF RN ECEH R EN R AT
(I AE{E .
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<math.h>

A 7-3
fabs.c

G ¥ fabs

R ¥ Dtest

/* fabs function */
#include "xmath.h*

double (fabs) (double x)

{ /* compute fabs */
switch (_Dtest (&x) )

{ /* test for special codes */
case NAN:

errno = EDOM;
return (x) ;
case INF:
errno = ERANGE;
return (_Inf._D) ;
case 0:
return (0.0) ;
default: /* finite */
return (x < 0.0 ? -x : x) ;

}
} O

— K, NaN NiZZDH —PMEFH/ANEAL. X NaN {F H X P52k 4
PO 8 T M Intel 80X87 H# thib 28 28 HHULAC .

BT X e gmin i B B A R A B R MR R AR AT . flln, A73 8
78 T304 fabs.c, ZELHBRBMFERT, ATLHCEMEIRE —ERiER):
return (x < 0.0 ? -x : x);
K, £XE, ZHESE xWHFRENFFREN, RILEEZES AR
NaN. —Inf 1 +Inf. X#MESERE L R HBER].

B 7-4 £75 T 30 xdtest.c, ERENT X — double {Hi#AT 51 I A
¥ _ptest, WELICH "xmath.h" & T _Dtest {# Fl i % % fn s it F1 55 51
8, XEAXKEENH:

/* word offsets within double */

#if _D0==3

$define _D1 2 /* little-endian order */
#define _D2 1

#define _D3 0

#else

#define _D1 1 /* big-endian order */
$define _D2 2

$define _D3 3

#endif

/* return values for _D functions */
#define FINITE -1
#define INF 1
#define NAN 2

EE—MHEEATNER/EAR—EANF, IEEE 754 XHRHTHM TR, —F
HERAEFAN (BRTRHSMD BEFHNEARF.
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B 7-4
xdtest.c

celil floor

¥ _pint

& 7-5

ceil.c

B 7-6
floor .c

/* _Dtest function -- IEEE 754 version */
#include "xmath.h"

short _Dtest (double *px])
{ /* categorize *px */
unsigned short *ps = (unsigned short *)px;
short xchar = (ps[_D0] & _DMASK) >> _DOFF;

if (xchar ==_DMAX} /* NaN or INF */
return (ps[_D0] & _DFRAC || ps([_D1]
Il ps(_D2] || ps(_D3] ? NAN : INF);
else if (0 < xchar || ps[_D0] & _DFRAC
Il ps(_D1] || ps(_D2] || ps (_D3])

return (FINITE): /* finite */
else

return (0); /* zero */
} a

7-5 B8 T 3 fF ceil.c, B 7-6 R T 4 floor.c, X3 E X
M- ITREBELEHSE <A MERIrBRENT, TEBTFEM
EHNEEE S B ERARAEET . Ri5E—A R BOE RS MA F 5975 23t
F &R BAT .

& 7-7 B7R T 30 xdint.c, Z30H5E X T R _Dint, fH *px &—
AR, R B BT /N T B BN A AT IR R B . A B R
2 ff) xexp WHE. (HALAF B A TREF xeoo AT AR SR _pint.,)
/N BT HEAT T B AR — e TS .

& ps(sub[xchar]] RE—ANTHRPEH D AN THREOMHE. TR
sub[xchar] YIE T AR AHFHERGH TESERTEPZEN. switch &)
BT EHN case 75, XBEHR—FESWRE. FRAFOHBE. R
M, ATREERE, IFHFHTERAAT.

/* ceil function */
#include "xmath.h"

double {(ceil) (double x)

{ /* compute ceil(x) */
return (_Dint(&x, 0) < 0 && 0.0 <« x ? x + 1.0 : x) :
} O

/* floor function */
#include "xmath.h"

double (floor) (double x)

{ /* compute floorix) */
return (_Dint(&x, 0) < 0 && x < 0.0 ? x - 1.0 : x);

} O
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B 7-7
®xdint.c

/* _Dint function -- IEEE 754 version */
#include “;math.h"

short _Dint(double *px, short xexp}
{ /* test and drop
unsigned short *ps = (unsigned short *
unsigned short frac = ps(_D0] & _DFRAC

else if ({!£frac)
return {INF)} :
else
{
errnoe = EDOM;
return (NAN) ;
}
xchar = (_DBIAS+48+_DOFF+1)
if {[xchar <= 0)
return (0};
else if {(48+_DOFF)
{

< xchar)

}

(scaled) fraction bits */
Y px;

f* zero */

1l psl_D1] || pei_D2] || ps(_D3l:
short xchar = (ps(_D0] & _DMASK)} >> _DOFF;
if {xchar == 0 && !frac)

return (0);
else if (xchar '= _DMAX)

/* finite */

f* Nalw */

- xchar - xexp;

/* no frac bits to drop */

f* all frac bits */

ps[_DO0] = 0, ps[_D1] = 0;
ps[_D2] = 0, ps(_D3] = 0;
return (FINITE) ;
)
else
{ /* strip out frac bits */
static const unsigned short mask[] = (
0x0000, 0x0001, 00003, 0x0007,
0x«000£, Ox001f, Ox0Q03f, Ox0D07f,
Ox00ff, O0x01ff, Ox0Q3ff, OxO07ff,
Ox0fff, Ox1fff, Ox3IEfLEf, OxTEEFf);
static const size_t sub[] = {_D3, _D2, _D1, _DO0};:
frac = mask|[xchar & Oxft];
xchar =>>= 4;
frac &= psl[subl[xchar]l]:
pa[=sub[xchar]] *~= frac;
switch (xchar)
{ /* cascade through! */
case 3:
frac |= ps[_D1l], ps[_D1] = 0;
case 2
frac |= ps([_D2], ps[_D2] = 0;
case 1
frac |= ps(_D3], ps(_D3] = 0;
}
return (frac ? FINITE : 0);
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A 7-8
modf .o

eR ¥ modf

R frexp

F 7-9
frexp.c

/* modf function */
#include "xmath.h"

double (modf) (double x, double *pint)
{ /* compute modf (x, &intpart) */
*pint = x:
switch (_Dint(pint, 0))
{ /* test for special codes */
case NAN:
return (x};
case INF:
case 0:
return {(0.0);
defaunlt : f* finite */
return {(x - *pint);
1

} =

& 7-8 BoR T X4 modf.c. EEXT R modf, LB AR ceil F
floor FRERBE A — M. FILLRE—FE, modf 4K 5 if ¥ _Dint 3k 58 I
L6 R 2 1) 3B 43 .

B 7-9 878 T30 frexp.c, BEREXT R frep, XPHMMAN—AFH
RADHIZH x PRIHEMIER. XK, — 4G NERHT %5
TTREENGFEMNEBERT . XK, —MEMREOEEER R T &
B HmAER TAE.

i* frexp function */
#include "xmath.h"

double (frexp) (double x, int *pexp)
{ /* compute frexp(x, &i) */
short binexp;

switch (_Dunscale (&binexp, &x))

{ /* test for special codes */
case MAN:
case INF:
errnc = EDOM;
*pexp = 0;
return (x) ;
case 0:
*pexp = 0;
return (0.0);
default: /* finite */

*pexp = binexp;
return (x);

}
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& 7-10 /* ldexp function */
ldexp.c #include "xmath.h"
double (ldexp) {double x, int xexp)

{ /* compute ldexp(x, xexp) */

switch (_Dtest(&x))
{ ' /* test for sgpecial codes */

case MNAN:
errno = EDOM;
break;

case INF:
errnc = ERANGE;
break:;

case 0:
break;

default: f* finite */
if (0 <= _Dscale(&x, xexp))

errno = ERANGE;

1

recurn (x);

1 O

B 7-11 /* _Dunscale function -- IEEE 754 version */
xdunscal .c #include "xmath.h"

short Dunscale({short *pex, double *px)
{ /* separate *px to 1/2 <= |frac| < 1 and 2"*pex */
unsigned short *ps = [unsigned short *)px;
short xchar = (ps(_D0] & _DMASK) >> _DOFF;

if (xchar == _DMAX)

{ /* NaN or INF */
*oex = 0;
return(ps([_DO]& _DFRAC || ps[_D1]
|| ps[_D2] Il ps[_D3] ? NAN : INF);
}
else 1f (0 < xchar || (xchar = _Dnormips))!= 0)
{ /* finite,reduce to [1/2,1) */
ps[_D0] = ps{_D0] & ~_DMASK | _DBIAS << _DOFF;
*pex = Xchar - _DBIAS;

return (FINITE};
}

else
{ /*Zero */
*nex = 0;
returni{0);

}
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B 7-12
xdscale.c

/* _Descale function -- IEEE 754 version */
#include "xmath.h"

short _Dscale({double *px, short xexp)
{ /* scale *px by 2"xexp with checking
long lexp;
unsigned short *ps = (unsigned short *)px:
short xchar = (ps[_D0] 6 _DMASK) >> _DOFF;

if (xchar == DMAX) /* NaN or INF
return (ps[_D0] 6 _DFRAC || ps[_D1]
Il ps(_D2] || ps(_D3] ? NAN : INF);
else if (0 < xchar)
/* finite
else if ((xchar = _Dnormips)) == 0)
return (0); /* zero
lexp = (long)xexp + xchar;
if (_DMAX <= lexp)
{ /* overflow , return +/-INF
*px = ps[_D0] 6 _DSIGN ? -_Inf. D : _Inf. D;
return (INF);
1
else if {0 < lexp)
{ ' /* finite result, repack
ps [_D0] = ps [_DO] 6 ~_DMASK | (short)lexp << _DOFF;
return (FINITE) ;
}
else
{ /* denormalized, scale
unsigned short sign = ps [_D0] 6 _DSIGN:

ps[_D0] = 1 << _DOFF | ps[_D0] 6 _DFRAC;
if (lexp < -(48+_DOFF+1))

xexp = -1; /* certain underflow
else
{ /* might not underflow
for (xexp = lexp: xexp <= -16; xexp += 16)
{ /* scale by words

ps [_D3] = ps[_D2], ps[_D2] = ps[_D1];
ps(_D1] = ps[_D0],ps[_DO0] = 0O;
}
if ((xexp = -xexp) != 0)
{ /* scale by bits
ps[_D3] = ps[_D3] >> xexp
| ps[_D2] << 16 - xexp;
ps[_D2] = ps([_D2] >> Xexp
| psI_D1] << 16 - xexp;
ps([_Dl1] = ps[_Dl] >> xexp
| ps[_DO0] << 16 - xexp;
ps[_D0] >>= xexp;
}

*J

*/

il

*/

*/

*/

*Jf

*f

*/

*/

*/
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(&%E)

i 7-13

xdnorm.c

if (0 <= xexp && (ps[_D0] || ps[_D1]

Il ps[_D2) || ps{_D31})
{ ¥ denormalized */
ps(_DO) | = sign;
return (FINITE};
}
else
{ /* underflow, return +/-0 =*/
ps(_DO0] = sign, ps[_Dl] = 0;

ps(_D2] = 0, ps[_D3] = 0 ;
return (0);
}

(||
/* _Dnorm function -- IEEE 754 wversion */
#¥include *xmath.h"
short _Dnorm{unsigned short *ps)
{ /* normalize double fraction */

short x=charzr;
unsigned short sign = ps [_D0] & _DSIGN:

xchar = 0;

if ((ps[_D0] &= _DFRAC) '= 0 || ps[_D1)
[| ps[_D2] || ps[_D31])
{ /* nonzero, scale */
for (; ps [_DO0] == 0; xchar -= 16)
{ /* shift left by 16 */
ps [_D0] = ps[_Dl], ps(_DPl] = ps[_D2];
ps {_DZ2] = psi{_D3], ps[_D3] = 0;
1
for {; ps[_D0] < l<<_DOFF; --xchar)
{ ' /* shift left by 1 */
psl_D0) = ps[_DO] << 1 | ps[_D1] >> 15;
pa(_D1] = ps[_D1] << 1 | ps[_D2] >> 15;
ps[_D2] = ps{_D2) << 1 | ps[_D3] =>> 15:

psl_D3] =<= 1;
}
for {; le<_DOFPF+1 <= ps[_DO0); ++xchar)

{ /* shift right by 1 */
ps[_D3] = ps[_D3] »>> 1 | pal_DZ] << 15;
ps[_D2) = ps[_D2] >> 1 | ps[_D1l] << 15;
ps{_D1] = ps[_D1] >> 1 | ps[_DO] << 15;

ps[_D0] === 1;
}
ps[_D0] &= DFRAC;
1
ps[_DO] |= sign;
return {xchar}:;

}
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B 7-14 |/« fmod function */
fmod.c #include "3¥math.h"

double (fmod) {double x, double y)
{ /* compute fmodix, y)} */
const short errx _Dtest (&x) ;
const short erry _Dtest(&y};

if (errx == NAN || erry == NAN || errx == INF || erry == 0)
{ /* fmod undefined */
errmno = EDOM:;
return (errx == NAN ? x : erry == MNAN ? v : _MNan._D);
}
else if (errx == || erry == INF)
return (x}; /* fmod (0, nonzero) or fmod{finite,INF) */
else
{ /% fmod(finite, finite) =/
double t;

short n, neg, ychar;

if {y < 0.0}
Y =¥;
if (= < 0.0)

il

X = -x%x, neg = 1;
else
heg = 0;
for (t = y, _Dunscale(&ychar, &t}), n = 0; ;)
{ /* subtract |y| until |x|<|y| */

short xchar;

t = x;
if (n <= 0 || _Dunscale(&xchar, &t |} == 0
|l {n = xchar - ychar) < 0}
return (neg ? -x : x) ;
for {; 0 <= n; --n}
{ /* try to subtract |y|*2°n */
t = vy, _Dscale(&t, nj:
if (£t <= x)
{
x -= t;
break;

}
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R4 l1dexnp

EEES

Dunscale

e ¥ _Dscale

% _pnorm

ER ¥ fmod

B 7-10 878 T 304 1dexp.c. PR#Y 1dexp T G35 A1 Erexp #H{LL i ) 5,
RAAR IR . ZEH— B R TSR, mMEERIT—
MEEMMES. REBERERH —MERE . XPMEL DM R F .

B 7-11 878 T X xdunscal.c, ‘EE X T EK¥ _Dunscale, X4 iR
. _Dtest F frexp T A A F) —i&2, XFE, HMLAEERBELTLLE
@ HENT . B _Dunscale, PR¥ frexp BSERM TEMIR
T,

ZEA LM FRSMIEM F, _Dunscale &5 HEE SRR —AH Y40 %
BT ML EE PN ESHRFEE, mEESHN MBS
BT 22 A H — AN BRI DB . — AN TR AE (R — AN w54 B A 1
EFT/DEAREER T, XHMEASHEERAXE (0.5,1.0) FHH—H
PRAHELL B B — A5 &M —oiRH. T i EE) A o8 # _Dnorm £ b FIX Fp
EBM TAE,

B 7-12 £ 7 304 xdscale.c, XN E X T KH Dscale. FAE
AL oAb R R, BTl E RS ANFHRREMEE. £ MR
{8 xexp INE—ANH IR *ox fFEE T REES S H LHE . #T FTHEEHE Tl
FERRGE R B %, HEELEBRBEH L . XgRRBE L long 2
BRI R

_Dscale ¥ E ottt F B T4 — AW Fid. XA#ELIFLE
_Dnorm f) jz #1k .

B 7-13 B7~ 7304 xdnorm.c, XA HE X T RE _Dnorm, Ef2—4
W T B 00/ B0 AT bR AR L I BAHN R AR . b T iR MERE, R
AR o] BE RO MR SR B 5 —IRER 16 6. XHMATERESHFHRA
WEB R ELAB—MNEE. FEHEE RS SLTARAEE .

B 7-14 R7R T 3 fmod.c. B¥ fmod £ <math.h> 5 7 B () - H{H bR
HrmwE—1, hREERO—. RENLE, EEFEHMM xEYHE Y
BE, BHRFE TR y /b, EFFLE, XEMERKN MR, B e
REEMRR, XthREARERELN.

PRIt fmod Sk R R TES — R RTEBIE v LA 2 9 B KAl BERIHE -
XA ERRE X MEN, HERSH L. EE fmod ] _Dscale Hl
_Dunscale #{Ef¥M . EEH Dunscale RIRH x F y FFREHLAX &
TIEBAE AT — MR E 2 R L. R frod #i € — PN IERETTT
i, EMER _Dscale K x F RKBNL LIS EKIK .
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Q¥ _sin

REURMNBEFE=MARE. B 7-15 B/RT XM xsin.c, EXHEXT
B3 _sin. WA qoff X 0 KM L8 sin(x); R qoff K 1, R
Hcos(x). WHKENMERXEN “SBME” B4 T2 MBS -
I R BR E Ek . FER BN = MR BOBIAN, RUEHETRNMESE
A, HFHITEHFEERRED G, EEH TS kWm0 KR
T “HWey”. (WRAHAXRFABEBBEXERD)

£ B B X (8] [-n/4, w4] FIRHR—E ZEE. #E N2\ B h R
L2040 w2 AR, XHERFE T quad, BIZMAMTERSR (KLF 44
HHA B —ANBPRD. TEH quad + qof £ FYBHR R PIRL KT & B vHH &
FEREZU AT HFEMGRRA . EEFET SRR A LHSHE
M, XBENSBAEFRA R EYUE RS T AL 2 — B fy.

X — m R AR MER R T quad*w2. ENS PR EZA
{8 BL7E 58 1 0 B U5 U9 AR B A SE 8 09 double RIUME. i T¥7 mU{EATEX
HGEHEMRST, RXE— MR ER, RS, mltABE. SR
WA 73 VWBHEE, SHOBEEK, =ARYETEREHRE. B
THREEZ A, HALH OEBA M w2 FBHME P X HEK. FEANN
HIXR —FEIRAER, B CHREAZHE L. BIRREN A HRNEZ
PE AW ER o] — LG R HME, HFHARER S HX.

BIE T B L X 54 FFok . i 78 3 2o ith 77 2% Cody F1 Waite
HAE A, B2 ERN “1.5” %K) double ¥ . L3 "xmath.h" {1
% HUGE_RAD 3¢ S :

#define HUGE_RAD 3.14e30

AT LA — SRR A o2 R EIEREXANME, REHM TSR —EH
$dy long KRIRME, i AAHBLOREH . HH cl i o2 BB EA LR R
H double 5%, IRIX A double KRIFE 2 M MRF. (HH 2 #_ftT—
AR A BAMERS BERY 4= double {HD

Xk Bk T LU —AMERE D long (¥5#t 4 double) Ll cl 3 HE 3
— ARG R, Bk, HESHHHHE L HUGE_RAD /), B AT LA B &
duoble ¥§FEERIGE W S8, 7EF A FRIE R ol 2 k.

g=(x-g*cl) - g* c2;
%HT-He HUGE_RAD K12 %, XA~ ek $nT DA] s el 25 2%m ) — &
BAE & double H B EEB 7 ML FEP X _Dint )R], sE LI, — B
SR XMEKRTREME, HARE sin fl cos AT RPFA. BRI D>
XMRKOSEEBEGHERASESRT .
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& 7-15

xsin.c

/* _5in function */
#include "xanath .h"

/* coefficients */
static const double c[8] ={
-0.000000000011470879,
0.000000002087712071,
-0.0000002755731592202,
0.000024801587292937,
-0.001388888888888893,
0.041l66R666REEERTIZG,
-0.500000000000000000,
1.0} ;
static const double s[B] = {
-0.000000000000764723,
0.000000000160592578,
-0.000000025052108383,
0.000002755731921890,
-0.000198412698412659,
0.008333333333333372,
-0.16006606006H0666660T,
1.0%;
static const double el = {329419B.0 / 2087152.0};
static const double c2 £3.139164786504813217e-7};
static const double twobypli = {0.63661977236758134308};
static const double twopli = (6.28318530717958647693};

double _Sin {double %, unsigned int goff)
{ /* compute sin{x) or cos(x}) */
switch [_Dtest{&x)])
{
case NAN:
errng = EDOM;
return (x);
case (:
return {goff ? 1.0 : 0.0);:
case INF:
errnoe = EDOM;
return (_Nan._D) ;

default: ' /* finite */
{ /* compute sin/fcos */
double g;
long quad;

if (x = -HUGE_RAD || HUGE_RAD < x)
{ /* ®x huge, sauve qui peut */
g =x/ tWDpi;
_Dint (&g, 0);
x -= g * twopi;
}
g = x * twobypi;
quad = {long) (0 =g ? g+ 0.5 : g - 0.5};
goff += (unsigned long)lquad & Ox3;
g = (double)guad:;
g=I[(x-g*cl) -g* c2;
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B 7-15
(88

B 7-16
xpoly.c

_Poly

cos 8in

eR ¥ _Asin

if ((g < 0.0 ? -g : g) < _Rteps._D)
{ /* sin (tiny) ==tiny., cos (tiny)==1 */
if {(goff & 0Ox1)
g=1.0; /* cos{tiny) */
i
else if (goff & 0xl)
g = _Polylg * g, ¢, 7);
else
g *= _Polylg * g, s, 7});
return (goff & 0x2 72 -g : g);
)
}

) |

/* _Poly function */
#include "xopath.h"

double _Poly(double x, const double *tab, int n)
{ /* compute polynomial */
double vy,

for (y = *tab; 0 <= --n; }
Y =¥ * x + *++tab;
return (v);

} 0

_sin KA MBEE T . MBLYLEEERMH gxndDbh, BAHE
— A ZMAFELMESR R EIRBR A MR ABEER A, BaitEF
HEH g MIFHEMR AT B~ TH. XE, 2 g*g/T <float.h> JrigE (1)
DBL_EPSILON i}, Bi#f/{ ER “Fah”". EE, BBhEXA0EK, ZFH
double & _Rteps._D,

B 7-16 B/~ T X xpoly.c, EANMFEX T eR¥ _Poly, ¥l _Sin
£ _poly H{F FIE SIMINIK M 5 — 4~ BT HIE.

B 7-17 85 T 3 cos.c, B 7-18 B/ T X sin.c, iIXETHEXLT
ZHIRH cos Ml sin, kM <math.h> AIXP N REEGE LT R#CE.

B 7-19 Bon T 34 tan.c, ¥ tan FHAWAK =MA KB sin fl cos EH
HEl. EHRBESHGHE (-, nd) TEE . EEQK L BEX
v X fe) bk eME R A K. A EVIEE o2 M BEE LA HRAE, Fible
£ — N e R RUE & B 4. Cody I Waite 3241t T iXLe R 4.

Bt Z e —F = fa B0 R 8. 1 720 BR T 3CHE xasin.c, XA Y
HEX TR _Asin, IR qgoff BREFE#MITH asin(x), {1F qoff K 1 i
VL acos (x) . XEEE G T3 acos % BERHK.
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EJTJT f* cos function */
cos.C #include <math.h>

double (cos) (double x)

{ /* compute cos */
return (_Sin{x, 1});:
1 O

B 7-18 /* sin function */
gin.c #include <math. h>

double (sin) (double x)

{ /* compute sin */

return (_Sinix, 0));

] O

Asin HEMET SHNHEMEy. €S ARG i 8o e g2
(HAE ¥ ).

O i y<_Rteps. D, BEHSHAEH.

O 70, R y<0.5, FAEH Cody M Waite £5 4 ) % 1 L ik i —
AL,

0 70, Wik y<1.0, {6 HH FFEREEIER T H 2*asin(sart(1-x)
/2)) (CARMED). LEMERSERERLOPRAEMAREZEX.

0O &0, wmHEy= =1.0, f#H 0.

O B0, vy>1.0, pAEUEEE — I SUHEIR.

XHXHFBAITE, AMIAROCHRELFETIANELENE. FEILHH
GF, BmIEABLHARE Y FT 0.5 B .

EXANERET, _AsiniRiF idx FHNC S RHFEREM G R

O R iaxal, BRITEMREREE, FE2RIEX;
O @R iaxs2, S 7M.
O Mm% idxed, S2EHOBERT 0.5,

BJaHE ERERN v/ 05 MR ENRE R AE. BEHRITHBREKA,
LABT BRI E R

acos asin B 7-21 877 Xt acos.c, B 7-22 BRT L asin.c, X fE X
T F Rk % acos Ml asin, LI <math.h> HIXFHE AR BCE LT RRRE.

atan atan2 BRF " TR=Z2MARBEREY EHHAMNEA: atan(x) fl
atan2 (y,x) . XFRFEAAR R — A 2300 R 3 _Acan RBATEBRE 8.
KT, FMATHM = ARBAE, XA IR BN B A R B U k.
B 7-23 857 X atan.c. [ 724 BoR T X atan2.c, BEE X T HRE
atan2, XM ERER T X 3 RS E TR .
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B 7-19

tan.c

/* tan function */
#include "xmath.h"

/* coefficients, after Cody & Waite, Chapter 9 */

static const double p[3] = {
-0.17861707342254426711e-4,
0.34248878235890589960e-2,
~0.13338350006421960681e+0};

static const double g[d] = {
0.49819433993786512270e-6,
-0.31181531907010027307e-3,
0.25663832289440112864e-1,
~0.46671683339755294240e+0} ;

static const double cl = (3294198.0 / 2097152.0};

static const double c2 = {3.139164786504813217e-7};

static const double twobypi = {0.83661977236758134308) ;

static const double twopi = {6.28318530717958647693);

deouble tan (double x)
{ {* compute tan(x) */
double g, gd;
long guad:

switch (_Dtest{&x))
{
case NAN:
errno = EDOM;
return (x};
case INF:
errng = EDOM;
return {_Nan._D)
case 0:
return (0.0} ;
default /i* finite */
if (X < ~-HUGE_RAD 1| HUGE_RAD < x)
/* ®x huge, sauve qui peut */
x /[ twapi;
nt (&g, d) ;
= g * twopi;

- g e
I Eln

g = X * twobypi:

quad = {long}{(0 <= g ? g + 0.5 : g - 0.5};

g = {(double)quad;

g=[(x-g*cly -g* c2;

gd = 1,0;

if (_Rteps._D < (g < 0.0 ? -g : g))
{ /* g*g worth computing */
double v = g * g;

gd+= ({{(g[0) * ¥ + g(l]) * ¥ +gl2]) * Y +q[3]) * ¥;:
g += ((p[0] * Y + p[l]) * ¥ + pl2]) * ¥ * g;
)

return ({unsigned int)gquad & 0x1 ? -gd / g : g / gd);

}
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F 7-20

Xasin.c

/* _Asin function */
#include "smath.h"

/* coefficients, after Cody & Waite, Chapter 10 */
static const double p[5] = {
-0.65674573447350646411e+0,
0.10152522233806463645e+2,
-0.35688B86299750487733%e+2,
0.57208227877891731407e+2,
-0.27368494524164255994e+2};
static const double q[6] = {
0.1000000G000000000000e+1,
-0.23823859153670238830e+2,
0.15095270841030604719e+3,
-0.38186303361750149284e+13,
0.41714430248260412556e+3,
-0.164210986714498560755e+3};
static const double piby2 = ({1.57079632679489661923) -
static const double pibyd = {0.78539816339744830962);

double _Asin(double x, int idx)

{
double g, vy;

const short errx

if (0 = errx)

{

errno = EDDM;
raeturn (errx

}

if {x <= 0.0)

¥y = -x, idx |
else

¥ o= X3

{* compute asin(x) or acos{x)

= _Dtest (&x);

*/

{* INF, NaN */

== NAN ? x : _MNan._D);

= 2:

if {y <« _Rteps._D)

else if (v < 0.5}

¥ or oy
=y *g

+

else if (y <« 1.0}

| ]

/* y*y worth computing

_Poly(g. p, 4) / _Polyig, a, 5);

/* find 2*asin(sqgrt({l-x)/2}}

idx |= 4;
g =1(1.0 - vy} / 2.0; F* NOT * 0.51
vy = sqrtig);
Y += ¥
y += ¥ * g * _Poly(a, p. 4) / _Polylyg, g, 5};
}
else if (y == 1.0)

idx |= 4, y = 0.0;

else

{
errno = EDOM;
return (_Nan.

/* 1.0 < |x|, undefined

_Dy;

*f
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B 7-20 }
(8E) switch (idx)
{ /* flip and fold */
default: /* shouldn't happen */
case [: /* asin, [0, 1/2) =*/
case 5: /* acos, (1/2, 11 */
return (y);
case 1: f* acos. [0, 1/2) */
case 4: f* asin, (1r2, 11 */
return {{piby4 - v) + pibyd):;
case 2: f* asin, [-1/2, 0) */
return {-y) ;

case 3: /* acos, [-1/2, Q) */
return ((piby4 + vy} + pibyd);

case 6: f* asin, [-1, -1/2) */f
return ((-pibyd + y) - pibyd);

case 7: /* acos, [-1, -1/2}y =/
return ((piby2 - y) + piby2};

1
} O

A 7-21 /* acos function */
acos.c $include <math.h>
double {(acos)} (double x}
{ /* compute acos(x) */
return (_Asini(x, 1));
} O
B 7-22 |;+ asin function */
asin.c #include <math.h>
double {(asin) {double x)
{ /* compute asin{x} */
return (_Asin{x, 0));
} O
% DSIGN IEMEATEFIH, of ¥ acan (ULIR 1 atan2 B [ A 9 Th AR

MNTFHE, BEFEY atan(y) Z 4 F atan2(y,1.0), WEEHR —F, L
"xmath.h" %} 7 DSIGN [ i F:

define DSIGN(x) {x} ) [DO} & _DSIGN)
EERERE MRS (B0 Inf) MFSEL, XE-PEFRRERS
A BEANKEF IR . F (TP AR Bk gmbd nl BB BRI M 7y, FR#R{E A Ds1aN
3 o EERE LA

atan2 AR BEEHSEET AR MFFkmL. BEZEEE X TR
B oAb SR AR E R R A A8 (3 atan2(0,0) fIACEE AT SR,
GEFENMERE, RIXE TRMEF.)., RsEEHE _Atan RS
z RYEWEIX 8] [0,1] FIEVIZ ¥ . hex BEZ%4H 16

{ { {unsigned short *) &
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B 7-23

atan.c

eREy _Atan

/* atan function */
#include "xmath.h"

double {atan) (double x)
{

unsigned short hex;
static const double piby2 = {1.5707963267%489661923) ;

/* compute atan{x) */

switch (_Dtest (&x))

{ /* test for special codes */
case NAN:
errno = EDOM:

return (x);

case INF:
return (DSIGN({x) ? -piby2 : piby2):
case 0:
return (0.0);
default: f* finite */
if (% < 0.0)
®x = -x, hex = 0x8;
else
hex 0x0;
if (1.0 X}

-
x =1.0 / %x, hex == 0x2;
return {_Atan(x, hex)):
H

O 4 hexs0x8, H&RMF{H-

O % hexs0x4, z BYIEYVMHEM L /4.
O W4 hex&0x2, w4 K% z HIEYE.
O A hexa0x1, z @ IEYVHEM n/6.

HEy Avan i B EAKAE AL, KEEW z BIVIHEKT 2-32 (K2 0.268).
‘© ) &L SR 2

(z*sgrt {3) -1} /sgrt (3) +z)
A IX SR IR A B R =AE A, X = fa % k4 a i {Em G
.

B 7-25 BoR T X xatan.c, XAICHFE X T ERE _Atan, D24 E R AR
Wik H atan Ml atan2 A, BT, EROARSE < EEHEEA B 2-3"
o WHRMDN GRS BRI E{E L _Rreps. D/, B4 #1E 4 IE T T
. A0, ABOHHE Cody Ml Waite IRILMI LA LLE]. KEIN L% a iy
—ANTCEACAL R L TRk AT A R BRI R
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B 7-24

atan2.c

PR ¥ sqrt

/* atan2 function */
#include *xmath.h*

double (atan2) (double y, double x)
{ /* compute ataniy/x) */
double z;
const short errx = _Dtest (&x);
const short erry = _Dtest (&y);
unsigned short hex;

if {errx <= 0 66 erry <= ()
{ /* % 6 yv both finite or 0 */
if (y < 0.0}
v o= -y, hex = Q0xB;
else
hex = 0xQ;
if {x < 0.0}
®x -%, hex == 0x6;
if (x < y)
oz %/ v, hex ~= 0x2;
else if (0.0 = x)
z =y / #:
else
return (0.0} ; /* atan{0, 0} */

I A u

H
else 1f (errx == NAN || erry == NAN}
{ /* return one of the NaNs */
errno = EDOM;
return {errx == NAN 7 X : ¥
}
else
{ /* at least one INF */
z = errx == erry 7 1.0 : 0.0;
hex = DSIGN{y) 7 0xB : 0x0;
1f (DSIGN (%}
hex *= 0x6;
if (erry == INF)
hex ~= 0x2;
1

return {(_Atan{z, hex));

} O

BE—HAEEREITHEES. SEMAAERNRE. B 726 BT 30
sart.c, ¥ st itEEHSH x WTF LR, S#F X", B A Dunscale
WA HEEER x5 — P RE e M1 BEN . BREUEE £ 25,
Hrh 46 KA [0.5,1.0] B, IBAEKPEREERE f1V2 «2 <2,

R AT HE—NES S A D TR, BRI 3 X
REF i —— L R — SRR AT E R, EERREERLH
BB SR P OEAU S I LR R E HITE e .
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& 7-25

xatan.c

f* _Atan funcrion */
#include "xmath.h"

/* coefficients, after Cody 6 Waite, Chapter 11 */
static const double a[8] = {
0.0,
0.52359877559829887308,
1.57079632679489661923,
1.047197551196597746815,
1.570796326703489661923,
2.0943585102359319549231,
3.141592653589793238446,
2.617993B87799149436538) ;
static const double p[d] = {
-0.83758299368150059274e+0,
-0.84946240351320683534e+1,
-0.205058551958A1651981e+2,
-0.135B8768859419192692%9e+2) ;
static const double g[5] = {
0.10000000000000000000e+1,
0.15024001160028576121e+2,
0.59578436142597344465%e+2,
D.B6157349597130242515e+2,
0.41066306682575781263e+2) ;
static const double fold = {0.26794919243112270647);
static const double sgrt3d = (1.732050B0756887729353);
static const double sgrt3ml = {0.732050807568B87720353);

double _Atan{double x, unsigned short idx}

{ /* compute atan{x), 0 <= x <= 1.0 */
i f (fold < x)
{ f* 2-sgrt (3) < x */
*x = ({(sgrt3ml * x - 0.5} - 0.5) + x}) / {sgrtd + x};
idx |= O0xl1;
}
if (X < -_Rteps._D || _Rteps._D < x)
{ /* x*x worth computing */

const double g = x * x;

X += x * g/ _Polylg, g. 4}
* (((tp[0] * g + pl(1l]} * g + pl[2]) * g + p[3]):

1
if (idx & 0x2)

X = =-x;
x += alidx 6 07];
return (idx 6 Ox8 ? -x : x);
} O
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8726 /* sgrt function */
sgrt.o #include <limits. h>
#include “mmath. h"

double (sgrt) (double x)

{ /* compute sgrt(x) */
short xexp;

switch (_Dunscalel(&xexp, &x))

{ f* test for special codes */
case MNAN:

errno = EDOM;
return (x);
case INF:

if (DSIGMN({x))
{ i* —INF */
errnc = EDOM;
return (_Nan._D};
¥

else
{ f* +INF */
errnc = ERANGE;
return (_Inf._D);

}
case 0:
return (0.0);
default: i* finite */
if {x < 0.0}
{ /* sgrt undefined for reals */
errno = EDOM;
return {(_Nan._ D)} ;
1
{ /* 0 <« x, compute sqrtix) */f
double vy;

static const double sgrt2 = {1.41421356237309505};

(-0.1984742 * » + 0.B80489%4) * » + 0.3176687;
0.5 * (y + x / vy);
= x / v;
0.25 * v + x [/ vy:
f ((unsigned int)xexp & 1)
X *= sgrtd, --xexp;

_Descalel&x, xexp [ 2);
return (x};

}

}

+

¥
¥
¥
*®
i
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E 7-27 f* _Exp function */
HEXD.C #include "xmath.h*

/* coefficients, after Cody & Waite,
static const double pl[3] = {
0.315551927656B46463506e-4,
0.75753180159422776666e-2,
0.25000000000000000000e+0) ;
static const double g[4] = {
0.7510402B8399870046114e-6,
0.63121894374398503557e-13,
0.5681730269855122178%e-1,
0.50000000000000000000e+0} ;
static const double £l =

Chapter 6 */

{22713.0 7 32768.0};

static const double 2 = {1.428606820309417232e-6};

static const double hugexp =
statiec const double invlin2

il

{ {double) HUGE_EXF};
{1.4426950408889634074} ;

short _Expl(double *px, short ecff)
{ /* compute e~ (*px)*2"ecff, x finite */
int neg;
if (*px < 0)
*px = -*px, neg = 1;
else
neg = 0;

if (hugexp < *px)

{ /% certain underflow or overflow */

*nx = neg 7 0.0:_Inf._D;
return (neg ? 0:INF};
}

else
{
double g = *px *invln2;
short xexp =

/* xexp won't overflow */

{short)ig + 0.5};

g = (double)xexp:;

g = (*px - g *cl) -g* cZ;

if {(-_Rteps._D < g &&% g < _Rteps._D]
*ox = 1.0;

else

{
const double v = g ™ g:

g *= (pl0]
*px= 0.5 + g /
+ ql3]
++xexRp;
}
if i(neg)
*px = 1.0 / *px,
return {(_Dscale{px,

}

*y + P[1]}
({lglD])
- gl;

xexp =

/* g*g worth computing */

* vy + pl2];
* vy o+ gll]}

*y + ql2]) Y vy

-Xexp;
ecff + xexpl):
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RE B

% HUGE EXP

R E e

B ¥ cosh

ER &Y sinh

B 7-27 B2 730 xexp.c, EATHENL TR _Exp, Ll
HE P HESHENEE, e . REXNMRBEGFELFEE e,
FEXFERT, B8 eoff B -1. UM e 2 KL KR A0,

S A "xmath.h* #85 HUGE_EXP 5 S A4 FHUK O 1% 1IN :

#define HUSE_EXP (int) {_DMAX * 900L / 1000}
XA A S HEFE S8R b, KB AEREE . 0 FiitE S,
e L2/ NMEAE Tl ¥ . R, HUGE_EXP %} _Exp [ HiLtsr
b b HA B M ESEEL AL T — MBS e

XERREGME 2T E Q) B, BEENy, RAK28y
KA. VRo]LASE LM sy, tH 2% g AKX [-05051H. KEH
_Dscale RN G RGICEE M N (Nt eoft) ki, ZEBthalblé
4 i Ak 8 AT R T

A X R 7 b S8, B ER £ RET R UFL 99K _Sin Rl tan {4
SHM AR, XEORAETLUERT BRREENFR cL M 2 KAMA
FRMZHEEET VInQ2).

HLLET—#E, WA S¥EE A _Reeps. D HEEEAEE % T i A1 A 26 B 1)
it 8. ZoiH EeH] R BOE 2RI T Cody HI Waite., UTBUE 5% B of 5 2772,
R st F AT xexp HATIRIE

Bl 7-28 Bn T X exp.co M e EHHW MRS _Exp Z
MRETHSERAT IR, RECRMENELEEAFRELTX,
R R B R .

B 7-29 B T A cosh.c. PRE cosh B TR T E IS8R W 0 R Bk
EAEA _Bp, BE R LHMHEHET. HARBRPEAAEE@ATH AT
At H KR, A& HRT exp(x)/2:

0 i x<_Xbig. D, A REERLE (epx+ep(-x)) /2. XFE
ALHTE - ANREORHA - SERzH.

0 &N, REHL2EEN Bo kM expx) /2. MR _Exp(x,-1) &
HTRSH, A% cosh 0SB A (LA iR .

B 7-30 Bor T U sinh.c, eA¥ sinh th RHEIE _Exp it & L ER
KEHH. BREA cosh - -F, ER - TR JBSHOBENT 10
B, HMEE X (expix)-exp(-x) ) /2 HEERMNE. GXAXELE, &HIF
FH 22 100 5 1 — > L4900 B R oK pR B fUUE . X 2 YR T Cody 1 Waite B 5
e FIEHE—FE, W% x ME{ELL _Rteps. D/, SEMIA S M E R BHAHK
—AEEM T UME.
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728
eXp.C

B 7-29

cosh.c

/* exp function */
#include "xmath.h"

double (exp) {double x|
{
switch (_Dtest (&x)}
{
case MAN:
errnc = EDCOM;
return (x):
case INF:
errnc = ERANGE;

/% compute exp(x) */

/* test for special codes */

return (DSIGN(x) ? 0.0 : _Inf._D};
case [0;
return (1.0);
default: /* finite */

if (0 == _Exp{&x,0})
errno = ERANGE:;

return (x};
}

/* cosh function */
#include "xmath.h"

double {(cosh) {(double x)

{

switch (_Dtest (&x))
{

casze NAN:
errno = EDOM;
return {x);

case INF:
errne = ERANGE;
return {_Inf._D}:

case 0:

return (1.0);
default:

if (x < 0.0)

X = -x;
if (0 <= _Expl&x,

/* compute coshi{x) */

/* test for special codes */

/* finite */

-1})

errno = BRANGE; i* x large */
else if (x < _xbig._D)

x += 0.25 JF x:
return (x);
1
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7-30
sinh.c

/* sinh function */
#include "xmath.h®

/* coefficients, after Cody & Waite, Chapter 12 */

static const double pl[d] = {
—-0.780966127417357099479e+0,
-0.16375798202630751372e+3,
=0.11563521196851768270e+5,
-0.35181283430177117881le+6};

static const double gl4)] = {
1.0,
-0.2777352311965070166Te+3,
0.36162723109421836460e+5,
-0.21108770058106271242e+7) ;

double (sinh) (double x)}

{ /* compute sinh(x) */
switch {_Dtest{&x))

{ /* test for special codes */
case MNAN:

errno = EDOM;
return (x};
case INF:
errno = ERANGE:;
return {(DSIGN(x) ? -_Inf._ D : _Inf._D);:

case 0:
return {(0.0);
default: /* finite */
{ /* compute sinh{finite) */
short neg;

if (x =< 0.0)

X = -%, neg = 1;
else

neg = 0;
if {x =< _Rteps._D}

: f* x tiny */
else if (x = 1.0}

{ /* x| < 1 %/

const double v = x * X;

X += x * ¥y )
* ((({p[0] * ¥ + p[1]) * v + p[2]) * vy + p[3])
fo{i{gle] * vy + gll]l) * y + qlZ2]}y * v + gl3]};
1
else if (0 <= _BExp{&x, -1}]}
errno = ERANGE; f* x large */
else if (x <« _xbig._D)
®x == 0.25% / x;
return {neg 7 -x : X);:
}
}
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R 4] tanh

logl0

ER ¥ pow

M 7-31 78 T 3§ tanh.c. i ¥ tanh 748 £ 77 [ 1 sinh R4B A 10L.
A—RWAFARREASR Y. JRBHSH < PBEY KR, R¥ETLLA
B +1.00 GXAERHAT AR cosh fl sinh —#4E x fl _Rteps._DAHELE. #
M, &AL _Exp K4 HgRID AT 44 M RARR.) HA X 57 R 5
IEPE AR L) £ TSGR E R R T« 31X B (F F B9 Cody 1 Waite AR, 7
T In(3)/2 (K27 0.549) 1) x BIHE KT .

Bl 7-32 B7R T 3X4F log.c. it _Log (x,0) KitH log(x). R
Bk Hh, LI <math.h> HIXADMRERET —MEKE. XFEREHT 4
H, HEHEN loglo (FEHEHB]D RUEFKENREZELMB T,

B 7-33 5 130 xlog.c, XA E X T A _Log. XAk EEH
LLRT#F _Exp PERME SR TEH AR, RATRERT. XL E
{fH] _Dunscale ¥k —uig¥ e, BT FDEEED fo B2RERS 25, £
B FEFEK A [0.5,1.0] . ATRLSETEE f2° LA 2 R BB B log, (f) + e.
MIFHBHTEL InQQ) BRIBRLER.

i3 F vk K — MR RS 4l (9 ¥ it . Cody 1 Waite 2 i T LU E K f
72 X (/) [0.5'%, 2.0V . R fF CGERMx) KD, REREENEREEIE
e(xexp). [FFIEEFIA—PTHNEERE = (f-D(fH), EFRFHBRELSGEX
FiEBERErfesEREEERN IR, ERHERAEZ I N80 —
B, B8, EXFELTEARARNE. FUERNZA, REESE
xexp K1 R/

ke EEEE /L, BONEEFRNBEDI, X2 _Exp HH)
SRR T A . XA R BEE A InQ2) MENT RFER
e XH, ERGMERT, BRES SR RE D KRR B ERALPE
BilEX, MEARBKI 85T

&l 7-34 B8 T CHF Logl0.c. it _Log ¥ H LR log,le)
et 8L 10 MIEMX . RAEAE _Log AMHIRIEMNIUEN THBE—AHR
4558

& 7-35 BoR T X pow.c. WH x 1y IREERI A pow, 1R OMHBRL T
FiA#FERBPREARN—D. ELFLBRDEFHRER, ROBRIEHAEZ
MESYETE MBS R .

FHEE R, RN EZEIRBH expy*logix)) PHIBER T . a7 LLH
B R x TR B X BUREE TN D EAE A EREBEET . Flly ]
e IR MAEES TR, fEH S X X e B R B i E, BRIMF
EERET. BIETTLERPRIFEREEEE, TNEXDITEPUHE
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A 7-31
tanh.c

/* tanh function */
#include "xmath.h®

/* coefficients, after Cody & Waite,
static const double p[3] = {
-0.96437492777225469787+0,
-0.99225929672235083313e+2,
-0.16134119023596228053e+4) ;
static const double gld4] = {
0.10000000000000000000e+1,
0.11274474380534949335e+3,
0.22337720718962312926e+4,
0.48402357071988688686e+4) ;
static const double 1niby2 =

double {tanh) (double x)
{
switch (_Dtest(&x) )
{
case NAN:
errno = EDOM;
return (x);
case INF:
return (DSIGN(x)
case 0:
return (0.0);
default:
{

short

7 -1.0

neg;j

0.0)

-—x'

if (x <
X

else
neg = 0:

if ({x = _Rteps._D}

neg = 1;

else if
{
const double g = x * x;

{x <« 1n3by2)

X 4= x * g *
£ {tlglo]

({pl0]
* g + qlll)
1
else if
M =
else
T —
return
}
}

(_Expi&x, O
1.0 - 2.0 /

< 0}
(X * = +

1.0;

(neg 7 -x x);

*g + pll])

Chapter 13 */

{0.54930614433405484570) ;

/* compute tanhi{x) */

/* test for special codes */

1.0);

/* finite */
/* compute tanh{finite) */

/* x tiny */

f* %l < 1n{3)/2 */f

* g + pl2))
*g + ql2l) * g + ql3]);

1.0);

/* x large */
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A 7-32
log.c

B 7-33
xlog.c

/* log functien */
#include <math.h>

double {log) {(double x)

{ /* compute ln{x)
return (_Logi(x, 0)):

}

*f

(W

/* _Log function #/
#include "xmath._h"

/* coefficients, after Cody & Waite, Chapter 5 */

static const double p[3] = {
-0.78956112887491257267a+0,
0.16383943563021534222e+2,
-0.64124943423745581147e+2) ;

static const double g[3] = {
-0.35667977733034646171e+2,
0.31203222091924532844e+3,
-0.76949932108494879777e+3) ;

static const double ¢l = {22713.0 / 32768.0};

statie const double 2 = {1.428606820309417232e-6) ;

static const double loge = 0,43429448190325182765;

static const double rthalf = (0.70710678118654752440) ;

double _Log{double x, int decflag)

{ /* compute 1n(x)
short xexp;

switch (_Dunscale{&xexp, &x))
{ /* test for special codes
case NAN:
errno = EDOM;
return (x);
case INF:
if (DSIGN{x]]
{ /* -INF
errnc = EDOM;
return {(_Nan._D);
}
else
{ /* INF
errnc = ERANGE;
return (_Inf. D);
J
case [:
errnc = ERANGE:
return (-_Inf._D);
default: /* finite
if (x = 0.0)
{ /* lni{negative} undefined
errno = EDOM;
return {_Nan._D);

}

*/

*/

*/

*/

*/

*/
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& 7-33
(&k)

B 7-34
leglO.c

else
{ f* 1/2 «= % « 1 *f
double z = x - 0.5;
double w;

if (rthalf < x}
z = {z - 0.5) / (x* 0.5 + 0.5);
else
{ /* x == sgre{l/2) */
- -XEeXp;
z /= (2 * 0.5 + 0.5);
}

w =z * z:

z +=z * w* ((pl[0] * w + p[1l]} * w + p[2])
00w + g[0]) * w + qll]) * w + gl2]);

if (xexp '= 0)
{ /* form z += 1ln2 * xexp safely */
const double xn = {double) xexp;
2 = (xn * c2 + z) + xn * ¢l;
}

return (decflag ? loge * z : z);

}

1
} 0O

/* logl0d function */
#include =math.h>

double (logl0} (double x)

{ /* compute loglld(x) */
return (_Log{x, 1));
} O

REEEH RN . pow XM LA BHAEFTXHY EBRE, MEELEBLET
double 11 B Z [ I E LT,

XA~ R B T - FB o ) B X S RE A R S TR, H £
F, HBFBR2OHE AL Inf F NaN, ROKEI T —FEFEREH
HITTERIB X LRI R LS. URRIN LA XBAREREECREN
MHERAFRNASH, ZHRE KRN T ERATHRI. CIEEN Ik
AR AER.

- WEEE R, MRATRESTE B RBE MR _Dint (&y,-1) F#iE F
il fF double KRN y PRIEEZEBEGE L THM. A, DintHZF 7 v Y
VHEHBRE R . R EHEEHASENE2IEEN, EHER R
fY) FINITE 4%, 7EeR% pow RS MR =F LR .




168 # 7% <math.h>

& 7-35 /* pow function */
pow.C #include *xmath.h*

double (pow) {double x, double y)
{ /* compute x"y */
double yi = v;
double yx, z;
short n, xexp, zexp;
short neg = 0;
short errx = _Dunscale(&xexp, &x):
const short erry = _Dinti(&yi, 0);
static const short shuge = (HUGE_EXP):;
static const double dhuge = { (double ) HUGE_EXPF! ;
static const double 1ln2 = {0.69314718055994530942);
static const double rthalf = {0.70710678118654752440) ;

if (0 <= errx || 0 < erry)
{ f* x == 0, INF, NAN; v == INF, NAN */
Z = _Nan. D:
if (errx == NAN || erry == NAN)
Z = errx == NAN ? x : ¥y, errx = NAN;
else if (erry == INF)
if (errx == INF) /* INF INF */
errx = INF;
else /* 07INF, finite™~INF */
errx = xexp <= 0 ? (DSIGN(y) ? INF : 0)
s Xexp == 1 && (X == 0.5 || x == -0.5) ? NAN
(DSIGN(y) ? 0 : INF)};
else if (v == 0.0)
return (1.0}); /* %0, x not a NaN */
else if (errx == INF}
{ /* INF~finite (NB: erry tests y fraction) */

errx =y < 0.0 7 0 : INF;
neg = DSIGN(x) && erry == {0 && _Dint{&y., -1) < 0:

}
else /* 07finite */
errx = y < 0.0 ? INF : 0O;
if (errx == 0)
return (0.0} ;
else if {errx == INF)
{ /* return -INF or INF */
errnc = ERANGE;
return (neg ? —-_Inf._D : _Inf. D};
}
alse
{ /* return NaN */

errno = EDOM;
return (z);
1
}
if (y == 0.0)
return (1.0);
if (0.0 <« x}
neg = 0;
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7-35
(%E)

else if (erry < 0}
{
errnc = EDOM;
return {_Nan. Dj};
}

else

X = -x, neg = _Dint{&yi, -1)
if (X < rthalf)

x *= 2.0, --xexp;
n==0, yx = 0.0;

if (y <= -dhuge)

< 0;

f* —sgr

/* negative*fractional */

E{.5) == x <= sqrt(.5) */

zexp = xexp < 0 ? shuge : xexp == 0 ? 0 -shuge;
else if {dhuge <= vy}
zexp = xexp < 0 ? -shuge ¥exp == [ 7 0 shuge;
else
{ f* y*log2{x) may be reasonable */
double dexp = (double)}xexp;
long z1 = (long) (yx = y * dexp);
if (21 1= 0)
i /* form yx = y*xexp-zl carefully */
yYx = vy, _Dint(&yx, 16); '
yx = (yx * dexp - (double)zl) + {(y - yx) * dexp;
} .
¥X *= 1n2;
zexp = 2zl <= -shuge ? -shuge zl < shuge 7?7 zl shuge;
if {{n = (short)y) < -SAFE_EXP || SAFE_EXP < n)
n=0;
1
{ f* compute z = xfrac™n * 2°yx * 2%zexp */
z = 1.0;
if (= '= 1.0}
{ i* z *= xfrac™n */
if ((yi = v - [(double)n) 1= 0.0}
¥yx += loglx) * vyi;
if (n < 0)
n = -n;
for (yi = %x; ; yi *= yi)
{ /* scale by x"2"n */
if (n & 1)
z *= yi;
if ((n »>= 1) == Q)
break;
}
if (¥ = 0.0)
z2 =1.0/ z;
1
if (y=x '= 0.0} /* 2 %= 2hyx )

z = _Exp(&yxX,
if (0 == _Dscalel&z,
errno = ERANGE;
return (neg ? -z
1
}

Zexp) )

z};

0y = 0 2 2z * vx

¥®;

II.I'*

i* z *= gizexp */
underflow or overflow */
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% SAFE EXP

HAth el &y

Q%Y _Dtento

BRI HE x My AERERW Y. FENEE, SExES
M2, XB FTEXKE [0.5'72 2.012] . WIR N R KPITERE double 2
RIS ME, Mo, R E O N KBEUAFELE . %2045
HAIEA I N2, K3 "xmath.h* #2% SAFE_EXP ¢ ¥ 4)-

#$define SAFE-EXP (-DMAX>>1)

pow fif FJIZMMEM A2 TiXHH— T,

WATLME X B 727, RIGIERI exy 47 s — MNMEBIN— DAL
WA ntg, KB g EXE (-1,1) MEEAN. RETLUHCREETE N .

X'of A7) 2
B PR — 4, SRR A T 3 M Tt

O f"RABSRUEHT o) KOG, mBE n RHH, 25FH
K. LB |n| bt SAFE_EXP /), WRMAS FRNH T, WHCLH
B T H R

O (f*7"* 25) ATLME R (—m)+in(f) + g+In(2) TR EURRM . SR L
R PRIRERIR /S, BT LLE IR SR SR AR ch AL B RS T
T k. MR [n| KF SAFE_EXP (15 BLER b, ZEIXAMER T, ®EIE
n (FERBPHERA R REATHFARBXROHEMN D E. Ry
(yi) HEK, ERHBASRESH. MPEHRERERY, Ba, £
WU, B 4 RO X AN TR E T

0 2" Bxt _Dscale [¥1— KT A

EANHIREEE AR E T# % ERA i, HIREEIE ey I
AnMg M. FESXREX Dinc PERARE S —FA A, EFRMEA] yx K
R, MMibIRE y FORBE BN 16 MR L. XHF R IREh T % 2 W 1H]
WM Z K. XML FNR AT REREREAET 14 60, Bk
AR 43 NAZAE BT AT R {ERE R AR L 2.

AT REEEN, AN T A B H <math.h> oA & B AT
K. BHMARHELCHPERARERAE T EN. EHIMREFELS
"xmath.h", FHilRITEX R O B2 BT KA.

B 7-37 Won T 3k xdtento.c, XD HTE X T K% _Dtento, 1%
¥ 10 (9 n IR KL double KBRIMIHE x. XN ITRT, EBRTIFS
LR, EEAMEA doul S0t _Dunscale Ml _Dscale H{EMH. &
i _Dscale P RE T EM LK EE Fi, © 82 <ex T
. R¥ _Dtento RIZREM x 2FHEHR K.
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R %Y Pl 7-36 B < L xldunsca.c, ©F XL 7 B H _Ldunscale, % X
_Léunscale {3 1 _Dunscale #[6f) T, EATEHEHE long double Z5RI[¥], 1]
_Dunscale [ &8 & double KRN, B3 b, MBRIXFHMIE SRR ERM
F, 3B4'EH TR _DunscAle e 4 HIE T . HA 2% _DLONG JyEFH,

_Ldunscale A 4bE 10 7/ [EEE 754 ¥ ¥ R .

I B 7-38 B8 T XM xmath.h, FMENIE, NEZCLSNMRAT HFHFE
"smath.h® BT, FiXB, b THERECENE BOEEEMERT HE.

7.5 <math.h> gyillid

R ECF R BR — AN TR, BRI E R AR E
HEE AT AR, A B R R BV R A BOR | £ 7E 97 ThoR DARAE JL IR R
Xk R AE A elefunt JRKRIGIE AR H. FEE. XHEUNIRT 3R ) R 50N
S

ZEAT /I IEEE 754 {258 A M Sun 3 TYEuE T, iXebi) i & r Bt s
BERE — NP THNORSEERN ER. RS R -BEN TR EL

paranoia i i AA LM E — M THAHHR. (ZEFEHBHMNZ
sqrt Flxf He iR 18 M 4% A A R B 4.6 PPRR T Infl A4 RE3R1E

paranoia F&F.

AR T WK <math.h> P EHP A REN P NLES. §-4
REA LIRS, RURIEE @SR, Rill, ERIE <math.h> shs
AR EE, BT EREZANE. Frel, B8 2T 3 3
e, AR 3 Al rE 4.

BF B 7-39 B8 T 3044 tmathl.c, ©MHEK 1 % HUGE_VAL HIFTH § ¥ E{EH e
tmathl.c ¥, FUERRAT A=A RR R4 R, HibaTaea =4 —m/hmig. dFE
FHKik, H¥ approx MIHERERT DTHMPIBE. XMEFBER

T 7 EN e B4 HUGE_VAL (14 i

W BIX AN FEIEAT AE A FF Inf 70 NaN B Fbas g i 0 v ALk R 4544
T XAEF Bain Tl
SUCCESS testing <math.h=>, part 1
Y B 7-40 Bx T 3CfF tmath2.co BT B4 19 — /A eR BTE A E A n/d
tmath2.c (&M EH ERMRIL. XEEE ERARE Z REEHESROT SRS
HfXEAMEME. WRAAHIKAEL 7. B2 rmMEE.:

SUCCESS testing <math .h»>, part 2
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[ 7-36 /* _Ldunscale function -- IEEE 754 vaersion */
xldunsca.c #include "xmath.h"

#if _DLONG /* 10-byte IEEE format */
#define _LMASK Ox7fff

#define _LMAX Ox7fff
#define _LSIGN OxRBOOO

#if _DO==

#define _L0 4 f* little-endian order */
#define _11 3

#define _L2 2

#define _L3 1

#define _L4 0

#else

gdefine _LO 1] /* big-endian order */
#define _IL1 1

#define _L2 2

#define _L3 3

f#define _Ld4 4

#endif

static short dnorm{unsigned short *ps)
{ /* normalize long double fraction */
short xchar;

for (xchar = 0; ps[_Ll] == 0; xchar -= 16)
{ /* shift left by 16 */
ps(_Ll] = ps[_L2I, ps(_L2] = ps[_L3];
ps[_L3) = ps[_L4], psl_L4] = 0O;

1
for {; psl_Ll] < 1lU<<_LOFF; --xchar)
{ /* shift left by 1 */

ps[_L1] = pe[_Ll) << 1 | psl_L2] »> 15;
ps[_L2] = ps[_L2) << 1 | ps{_L3] == 15;
ps[_L3] = ps[_L3] << 1 | ps(_L4] »> 15;

ps(_L4] <<= 1;
}

return {xchar):

}

short _Ldunscale({short *pex, long double *px)
{ /* separate *px to |frac| < 1/2 and 2"~*pex */
unsigned short *ps = (unsigned short *)px;

short xchar = ps[ L0] & _LMASK;

if (xchar == _LMAX)
{ /* NaN or INF * /
*pex = 0;
return (ps(_L1] & Ox7fff || ps[_L2]
|| pel[_L3] || ps[_L4] ? NaN : INF):
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else if (ps(_Ll] == 0 && ps|[_L2] ==
&& ps[_L3] == 0 && ps[_L4] == 0)
{ /* zero */
*rax = 0;
return (0);
}
elsa
{ /* finite, reduce to [1/2, 1) */
xchar += dnormi{ps);
ps[_LO] = ps[_LO)] & _LSIGN | _LBIAS;
*pex = xchar - _LBIAS;

return (FINITE) ;
}
1

#else /* long double same as double */
short _Ldunscale(short *pex, long double *px)
{ /* separate *px to |frac| < 1/2 and Z2"*pex */
unsigned short *ps = {unsigned short *)px;
short xchar = (ps[_D0] & _DMASE} => _DOFF:
if [(mchar == _DMAX)
{ /* NaN or INF */
*pex = 0;
return (ps[_D0] & _DFRAC || ps[_D1]

[l ps(_D2] || ps(_D3] 7 WAN : INF);
}

else if (0 < xchar || (xchar = _Dnormips)) != 0)
{ f* finite, reduce to [1/2, 1) */
ps[_D0] = ps[_DO] & ~_DMASK | _DBIAS << _DOFF;
*mex = xchar - _DBIAS;

return (FINITE):
}
else
{ f* zero */f
*nex = 0;
return (0} ;
}
}

#endif 0O

B 7-41 875 T X AF tmath3.co R T A R OSBRI R
R AR ENE. EE, BRI RE RS R . W
EFAERIAHEL T, BFErumHER:

SUCCESS testing <math.h>, part 3
BB, XEEHARRRLATREMHE IR, 7 LHRERS —RH
BB R B RRR AT o RGP “Ou” Mg, X
Ene NERKHRER 7. Bk, BFSTETMERZ FARBERIEZ
TEfls
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¥ 7-37 /* _Dtento function -- IEEE 754 version */
xdtento.c | #include <errno.h>

#include <float.h>
#include "yxmach.h"

{* macros */f
fdefine NPOWS (sizeof pows / sizeof pows([0] - 1)
/* static data */
static const double pows [] {
lel, leZ, led, le8, lelf, leld2,

$if Ox100 = _DBIAS /* assume IEEE 754 B-byte */
legd, lel28, leZsé,

#endif
}:

static const size_t npows = [NPOWS);

static short dmul (double *px, double y)
{ /* multiply ¥ by *px with checking */
short xexp;

_Dunscale (&ixexp, pPx);

-l-px *= oy

return (_Dscale(px, xexp)):
}

double _Dtento{double x, short n)
{ /* compute x * 10**n */
double factor;
short errx;
size_bC i;

if (n == Il x == 0.0}
return (x):
factor = 1.0;

if (n = 0)
{ /* scale down */
unsigned int nu = - (unsigned int)n;
for (i = 0; 0 < nu && i < npows; nu >>= 1, ++1i)

if (nu & 1)
facteor *= pows[i];
errx = dmul (&x, 1.0 / factor)}:
if {errx < 0 && 0 < nu}

for {(factor = 1.0 / pows[npowsl; 0 < nu; --nu)
if (0 == [errx = dmul (&x, factor))}
break:

1
else if {0 < n)
{ /* scale up */
for (i = 0; 0 <= n &k i < npows; n >>= 1, ++1)
if (n & 1)

factor *= pows([i];
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errx = dmul (&x, factor):;
if {errx = 0 && 0 < n)

for (factor = pows[npowsl:; 0 < n; --n)
if (0 <= {errx = dmul{&x, factor)))
break;
}
if (0 <= errx)
errng = ERANGE;
return (x);
b O
/* xmath.h internal header -- IEEE 754 version */

#include <errnc.h>
#include <math.h>
#include <stddef.h>
#ifndef _YVALS
#include <yvals.h>
#endif

/* IEEE 754 properties */
#define _DFRAC ({l<<_DOFF)-1}
#define _DMASK (0x7fff&-_ DFRAC)
$define _DMAX {(l<<(15-_DOFF))-1)
#define _DNAN (0x8000|_DMAX<<_DOFF |1l<<{_DOFF-1})
#define _DSIGN 0x8000
#define DSIGN(x} (((unsigned short *)&({x))[_D0) & _DSIGN)
#define HUGE_EXP (int) (_DMAX * 900L ,/ 1000}
#define HUGE_RAD 3.14e30
§define SAFE_EXP (| DMAX=>>1)

/* word offsets within double */

#if _D0==

#define D1 2 f* little-endian order */
f#define _D2 1

#define _D3 0

#else

#define _D1 1 /* big-endian order */
#define _D2
#define _D3 3
#endif

/* return values for _D functions */

28]

#define FINITE
#define INF
#define NAN

-1
1
2

/* declarations */
double _Atan(double, unsigned short):
short _Dint{double *, short};
short _Dnorm{umnsigned short *});

short _Dscale{double *, short);
double _Dtento(double, short);
short _Dtest{double *);

short _Dunscale(short *, double *);
short _Exp(double *, short);

short _Ldunscale({short *, long double *);
double _Poly(double, const double *, int):
extern _Dconst _Inf, _Nan, _Rteps, _Xbig; 0
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/* test math functions

#include
#include
#include
#include

<assert._h>
=float.h>
<math.h>
<stdioc.h>

-- part 1 *;

static double eps;

static int approx{double dl1, double dz2)

{ /* test for approximate equality */
if (d2 1= 0)

return (fabs((d2 - d1) / d2) < eps):
else

return (fabs(dl) < eps):
H

int main ()

{ /* test basic workings of math functions */
double huge val, x:
int xexp;
huge_val = HUGE_VAL;
eps = DBL_EPSILOM * 4.0;
agsert{ceil(-5.1) == -5.0);
assert{ceil(-5.0) == -5.0);
assert{ceil(-4.9) == -4.0);
assert(ceil (0.0} == 0,0);
assert{ceil{4.9) == 5.0);
assert{ceil (5.0} == 5.0} ;
asserti{ceil(5.1) == 6.0);
assert (fabs(-5.0) == 5.0);
assert (fabs {(0.0) == 0.0):;
assert (fabs (5.0} == 5.0):
assert(floor(-5.1) == -6.0);
assert (floor{-5.0) == -5.0);
assert (floor{-4.9) == -5.0);
assert (floor (0.0} == 0.0);:
assert(floor{4.9) == 4.0);
assert {floor{5.0) == 5,0);
assert( floor{(5.1) == 5.0});
assert (fmod(-7.0, 3.0) == -1.0);
assert (fmod(-3.0, 3.0} == 0.0);
assert(fmod(-2.0, 3.0) == -2.,0};
assert{fmod (0.0, 3.0) == 0.0);
aszert (fmod(2.0, 3.0) == 2.0);
assert (fmod(3.0, 3.0) == 0.0);
asgert (fmed (7.0, 3.0} == 1.0);

assert (approx{frexp(-3.0, &xexp), -0.75) && xexp

assert (approx(frexp(-0.5, &xexp}, -0.5)
assert{frexp(0.0, &xexp) == 0.0 && xexp
assert (approx(frexp(0.33, &xexp), 0.66)
assert (approx(frexp(0.66, &xexp), 0.66)

assert (approx{frexp(96.0, &xexp), 0.75)
assert(ldexp(-3.0, 4) == -48.0);
assert{idexp(~-0.5, 0) == -0.5);

== 2};
EL wexp == 0);
== 0);
k& Mexp == -1)
£k xexp == 0);
&k Xexp == 7);

-
¢
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assert (ldexp(0.0, 36} == 0.0);
assert (approx (ldexp(0.66, -1), 0.33));
assert (ldexp{96, -3} == 12.0});
assert (approx(medf(-11.7, &x), -11.7 + 11.0}

bk ¥ == -11.0);
assert (modf (-0.5, &x) == -0.9% && x == 0.0);
assert (modE (0.0, &x) == 0.0 && x == 0.0);
assert (modf (0.6, &x) == 0.6&&k x == 0.0);
assert (modf(12.0, &x) == 0.0&& x == 12.0});
princf ("HUGE_VAL prints as %.l6ewn", huge_wval);
puts ("SUCCESS testing <math.h>, part 1"};
return{Q);
} O

76 ZEXE

7.7 1@

71

7.2

Willitam J. Cody, Jr.and William Waite, Software Manual For the Elementary
Functions (Englewood Cliffs, N.J.: Prentice-Hall, Inc., 1980). fE4m 5 22 A&
WBERECEREOTH, RE-FAIFEFHENSETN. ERATFEDIRD REN
I ALME ) AR

John F. Hart. E.W. Cheney. Charles L. Lawson. Hans J. Maehly,
Charles K. Mesztenyi. John R. Rice. Henry G. Thacher. Jr. # Christoph
Witzgall, Computer Approximations (Malabar, Florida: Robert E. Krieger Publish-
ing Company, 1978). XAE P HJLER X THEBEMNZARANE %49, BHE
ERBSVRER N ZHREE. M FHNEERE, RETHERS
B — R E RO R R A

elefunt £ — 4> @] # Hi () FORTRAN # ¥ £, X % 8 5 7 & 44t
FORTRAN #iF 2 H T, rJULMKEREHEF. EEETE. X%
B2 William J.Cody /§ FORTRAN %51, 7 Cody 1 Waite K14 14
FiER . 10 BLH LLF i sk & @) netlib@research.att.com A fE 4 :

send index from elefunt

HERH) C B ARHIF R BER R, WLMBHL <yvals.h> F S FOREMIRE
BERG? mRATLL, SUCBE: {, BEERENTE.

455 R double hypot(double, double), XM ETHSHMTEN
FHEFR (MREEA AR NEARAELASE, RENITESRH
EERMED. HTRHFREAENE:

hypot (0.7 * DEL_MAX, 0.7 * DBL_MAX);

hypot (DBL_MAX, 1.0);

hypot (1.0, DEL_MAX):;

hypot (3.0, 4.0);
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& 7-40. /* test math functions -- part 2 */
tmath2.c #include <assert.h>
#include <float.h>
#include <math.h>
#include <stdia_ h>

S* static data */
static double eps;

static int approx(double dl, double d2)

{ /* test for approximate equality */
return ({d2 ? fabs((d2 - dl1) / 42} : fabs(dl)) < eps);

1

int main{)
{ /* test basic workings of math functions */
double x;
int xexp;
static double piby4 = {0.78539816339744830962);
static double rthalf = {0.70710678118654752440)

eps = DBL_EPSILON * 4.0;
assert (approxlaces(-1.0), 4.0 * pibyd));

assert (approx{acos(-rthalf), 3.0 * pibyd));
assert (approx(acos{0.0), 2.0 * pibyd));

assert (approxiacos(rthalf), pibyd}};

agsert (approx(acos({l.0), 0.0));

assert (approx{asin(-1.0}), -2.0 * pibvd));
assert {approx(asin{-rthalf), -pibvd));

assert (approx{asin(0.0), 0.0));

assert {approxlasin(rthalf), piby4d)});

azsert {approx(aszin{l.0}), 2.0 * pibyd}};
assert(approx{atan(-DBL_MAX), -2.0 * pibyd));
agsert {approx{atan{-1.0), -pibvd}):

assert (approx(atan{(d.a), 0.0)};:

assert (approxi{atan(l.0), piby4)};
assert{approxiatan(DBL_MaX), 2.0 * pibv4));
assert (approx{atan2{-1.0, -1.0}, =3.0 * pibyd})}:
assert (approx({atan2(-1.0, 0.0}, =-2.0 * pibv4));
assert {approx{atan2(-1.0, 1.0}, -pibyd});
assert (approx{atan2(0.0, 1.0), 0.0});

assert {approx{atan2(1.0, 1.0}, pibyd)):

assert (approx{atan2 (1.0, 0.0}, 2.0 * pibyd)};
assert {approx(acan2 (1.0, -1.0), 3.0 * piby4)):
assert (approx{atan2 (0.0, -1.0}, 4.0 * piby4)

1l approxlatan2 (0.0, -1.0), -4.0 * pibyd});
assert (approx{cos{-3.0 * piby4), -rthalf)};
assert (approx(cos{-2.0 * pibwywd), 0.0});
assert {approx{cos(-piby4)., rthalf});
assert (approx({cos{0.0), 1.0));
assert (approx{cos(pibyd), rthalf));
assert (approx{cos(2.0 * pibyd), 0.0));
assert (approxicos(3.0 * pibyd), -rthalf));
assert (approx{cos(4.0 * pibyd), -1.0}});
assert (approx(sin{-3.0 * pibyd4), -rthalf}}:
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assert (approx(sin(-2.0 * pibyd). -1.0)):
assert (approx({sin(-piby4). -rthalf)};
assert (approx(sin{(0.0). 0.01);

assert (approx{sin(piby4). rthalf));
assert{approx(sin(2.0 *pibyd), 1.0));
assert{approx(sin(3.0 *piby4), rthalf));
assert (approx(sin{(4.0 *piby4). 0.0));
assert{approx({tan{-3.0 *pibyd4d). 1.0));
assert (approx{tan(-pibyd), -1.0}};
assert(approx{tan(0.0). 0.0));
assert(approx{tan(piby4). 1.0})):

assert (approx{tan{3.0 * pibyd), -1.0}};
puts{"SUCCESS testing <math.h>, part 2"):
return (0);

} O

MEWTHEEANRSE. B  PMEBE iy TURA -HFX (x, ) KE
e B/OBERMEE. ®E. k. BRiE. ik, KEMNEMHE LRI, &
SR OtaT LI A A7 AR RN T MR 2 [ TR B BR 2. AR AT EARIA
A R EG? LT IR AR B2

&2 <math.h> P HIEE, HMEE NaN, Inf # -Inf X4 SRR . 7ZE{T{wl
BEfHh 5 A "axmath.h* P RAEFRE. XEX C bRAERE P H R B K/
FHAF A ? SHHATH(E]IE?

[ ] 8RS FTA MW LLEESE float KBS M4 floar KAIM G R B R
BEA. £ —1HAEMNEREEEIME fEIFRHRELZ. EFNHXE
eRI 2

[#] ZeSPATA B LLER long double KRS H I ™4 long double 2RI 5 R

MEFERBEE. A TR AMRELREMNLE 1 EAFTRERSES. B
FERIRIX L bR 3 ?

(%] HEMAMTURZERSEOF LB RS RNBFRBHEER. £F
—ABARARARRN L c (AR ESE. EFMNIXERI?

[ RAE] Ead b — R KAUSER, e REFEHFRBEBRE AHEL
5. Boli—1 C HiFdRMeE, MERFTHNE,
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& 7-41 /* test math functions -- part 3 */
tmathl.c |4#include <assert.h=

#include <float.h>
#include <math.h>
#include <stdic.h>

statlic double eps;

static int approxi{double dl, double d2)

{ /* test for approximate equality */
return {{d2 ? fabs(({d2 - dl} / d42) : fabs{dl)) =< eps);
}

int main{)

{ /* test basic workings of math functions */
double x;

int xexp:

static double e = {2.71828182845904523536) ;

statiec double 1nZ = {0.69314718055994530942) ;

static double rthalf = {0.70710678118654752440);

eps = DBL_EPSILON * 4.0;
assert(approx(cosh(-1.0), (e + 1.0 / e) / 2.0}};
assert{approxi(cosh(0.0), 1.0)});
asserti{approxi{cosh{l.0), (e + 1.0 /f &) 7 2.01);
assert{approx({exp(-1.0}), 1.0 / e)};

assert {approx(exp{(0.0), 1.0)};

assert (approx(exp{ln2), 2.0});:

assert (approx{exp(l.0), e}):

assert (approx(exp(3.0}, e * e * e}});
assert{log({l.0) == 0.0);

assert (approx(log(e}, 1.0}};

assert (approx(logle * e * e), 3.0});

assert (approx(logl0(1.0), 0.0));

assert (approx{(logl0(5.0), 1.0 - loglO{2.0}}};
assert (approx{logl0{leb), 5.0}};

assert (approx{pow(-2.5, 2.0), 6.25});

asgert (approx(pow(-2.0, -3.0), -0.125}};
assert(pow(0.0, 6.0) == 0.0});
assert{approx{pow(2.0, -0.5), rthalf});
assert{approx(pow(3.0, 4.,0), B1.0)};
assert(approx(sinh(-1.0), -(e - 1.0 / &) / 2.0}));
assert{approx{sinh(0.0), 0.0)});
assert{approxisinh(l1.0}, (e - 1.0 / e} / 2.0));
assert{approx{sqgrt{(0.0), 0.0));

assert (approx(sqgrt{0.5), rthalf));
assert{approx(sgrt{1.0}, 1.0});
assert{approxi{sgrt(2.0), 1.0 7 rthalf));

assert (approx{sgrt {144 .40). 12.0));

assert {approx({tanh(-1.0), -(e * e - 1.0) / (e * e + 1.0})};
assert{approx(tanh{0.0), 0.0)});

assert (approxi{tanh(l1.0), (e * e - 1.0) /7 (e * & + 1.0})};
puts ["SUCCESS testing <math.h>, part 3");
return (0);

} O
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<setjmp.h>

8.1 H=HIR

JEA A goto

CEFEINHATARITERBMREE L, BB EFEINTARE 1 EH
RERRE L7 — - BRE RUR T HAYRE X5 s

int f{void)
{ /* outer function */
int g({wvoid)
{ f* NOT PERMITTED */

X PR HLER AT A GERS IR — 2 LRy eR %%, AT LIE— 1 #HR T
AR BT A R B 8] BB 2 T LAY . X HF AR ERAGERM, HEAIATTLHE
JB F A [ #HiF o iy R B AT B E AR R C WCh, X AT LA
PR EA I Z B EI AT AT .

gk, BHAX#MRGE, CHETEER A EED 7RG R &R EHER
AR RIAISh, CIE R WA R A R A B — 1 R B Z S
FLB T A . X T R BB RBIRAIRR, XERRRGRI @, HAR
117175 B A 2 oA ORI FH AR [B] 6 20 I 75 BY B R P e il . At &R
AR T, X HNRBRHIMERER T . AR, WREE—T FBkh— P EEA
REAA, BFaEHHSE  ER. RHEPbE—TERHRBORE, 1€
ERACC A E R RBR AR AT . X E R EARHRI R T
Ko

fE Pascal LA LUX M. — MR E M REBA ] LI & —1 goro iR4],
ZAE A ] AR R B A — N R SRS . (C Y void 268 1) R ¥
{E Pascal thfid 8, fEXEMFER “RE” KFA Pascal FRYTRE.) X
MRS IR & i E R e LR Eh, TR

function x: integer; {a Pascal goto example)
label 99;
function yi{val: integer): integer;
begin
if val < 0 then
goto 99;
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8%

<setjmp.h>

longjmp
setjmp

T — > Pascal BRELH, FRATLAZ1E A5 W AT A i 28 1) RSO I 75 1K B4R 2,
SRIE BEA A BRI — N R A ) goro.

5] — 1~ PR BN I goto 38 H 1T LATR A 5 st S04 AU RS RS 45 B AR AT 5 09
wal, M T —TAEARRLE goro BEFTLERRIT T . B 4L AL 1k 4 A11E 3h ) oF
HOR AR IRAT, X BEEOL B T R AT /) 3 25 43 O ) 23 ) A0 52 i ol )
W HIPASE, Pascal 3t 2 %KM il X R ABMAIATA file T BAHKH
S PIHT BLE X goto i) B PR pREFF IR R B s R 3. IR goto
WAy AR S ATE SRS B e Bh, X IdBRMSER. R%, Ed
HIPRE = H K& R, JHEER M B R R A MHuir S mbal. BRI
7 goto it B) R BHI RIA K EA S 7R E BITAFT -

Pascal {5 FH pR & i 25 ) BL ot K0 ) > BR i JEAS H goto i) . Pascal i 5 A
FRIFIEFE R PSR A A TR R R, AR LAFEN I A BB A #E 25— R Al
FIERE. fRIEB] X2 Pascal iR 5 LL C &= AR &0 1~ A -

FEMPLLIESHEHT B —firdokbux i, BRifA s
. AT LUE—D L FXHRE P — T SRS X — T h, RIFTHE
B A R A IR BAE R goto iEAIM HARMER . ST EPIEAE T
BFHATIE AR goto IBERIHFEMFAFEERE. (goto A—ERAEAHE), W]
LR il AL BB £ 2 A o B S T iR A P RS )

Y5 Pascal 15 & BT RIAY sk ML, PLA i 5 B A A 7 ik G54l 4k 77 AR
#. By PL/L A RHRS5 25 it il RE B A W) I LR 7E goto IR H)PERT T
ok R B AR S Al BRIE M — N E 2L MR EUR . AEER T . AiRE
BRI, RERABREMRIEE. BRIEZSZIT LR B4 H AL AT B AR
BARMNE, BN, XEPEE BT, T E R R

Cifi 5 8 FH P R 0K SE B A bR I Fe 8. Sk 30 <setimp. h> 4L T
LATF 2075 B L -

0 A jmp_buf, RA]HEE EMisS B RAERERF.
O A% longimp, FRLBAEA#LEEHIFE.
O % setjmp, UM4ATIEAMN T 3E BFEMEI—1 Jop_buf FERIF) R
EXFGrh, FEERARIE I AL 3 L5 AH N B Longimp i FH i 5 1
Frics
TFiX & b, CIESMHLEIEE W PLINIES MAEGEHL goto M BIRER . RATET
BEMA THEMEICR T RFIMBITA RIS, REE T FEM jro_buf
¥R X § A S EEH longimp FRBIFRAR M E . (H2 R EIEXT SRR
HWMEeEC L, IB2aBErTRES | & —FaK .
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A ez 4

AT setimp

FiEsiam
[ 1l

longjmp #i setjmp AR MM KRS, T3R5 THER FRMHEL
R ER. XM EBSEMERTES S ANEUSENERSY. Wi
WA DR LE B LA Ak 25 o) FB AT B AOACHS . R AL % B T 425 30 37 10 4 2%
RIS R M. BT N E A% R 2T longim
setimp W RPEMIT HAIHR T THEH .

C bRHEfE T PN FEETEFEIR FOH 77 -

O &% setimp MRIER.
O T setimp MYeRE 7 B S ek 25 M),

TEXPIRIEEL T, CARMEPAITESEA ML AR, XRE A C b A b
fEIG BT R A BRI B fE RS

Heh = MER Z A TREATH . — AR EA — SRR F 7S,
X RENIATRIEARHR, FHEHFARBRFPESGER. KT, EitE—4
I EARMRIAAR, XEFFIBRTEEAGEH. ot gL W
0 R R4 RAF AR TE Sh & Ar bt 25 Im) o

X TR B T. secimp WA BFWME AL “WA F FTX” F47
Jmp_buf HHEA R . FEFFNNAETERERR. TTERBEMTR
PR R RIS R MRS E, HM Longimp 8 F ol fE 4 5078 B8 B 84 o6
b, —~BRFEITH setimp M, TRE Xt hjas Bk TR ELL
RE. IR setimp RAEMRAEFTA M PELSER, longimp 8 HI MY 5 45 R [F 3%
2]

CHrtERLE B E setimp MR R FRARXM . XABERE Y
1 HFBRF L AT REA H E] 45 RATAEAE setimp KM GFHARATED 83157754

EEFRIRENX. HMRATLIRE £ switch (setjmp (buf))..., if
(2<setjmp (buf) )...,if (!setimp (buf) )... FIERXMEXRIE
setjmp (buf),

FATREG ) X e E G 2B R T . %, RIIFEETEMIE setjmp
MEGCE AL A, K18 n = setimp (buf) XHE. XFPEALTESE
BhHoR{(E, {2 CHMEH A IR ER,

B AERS B3 7 2 O T AN IR IAT setimp § pREC B S A LRSS [ 1Y
A&, XFEATAES M BAELLT 3 fiig s,

0 N SE IS8,

O FrAH auto FREL RN SN BIEN 2, REEDZAMFE

fazCHy

O FrAH register fEEASAYIEAARF AT I RO BRI 22 .
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STEMZTE
FhiE<E)

30X 4 ) T L R 4 R PR R A A 28 T LA — e MU N S AR S AT 2R,
XA SHA AP R AR TR R R h A F BSR4 .
i, 4> longimp Y, setimp SAURFERTA B HInTiwke
RIS, XMEWETE setimp WFEEREIS, FUealASBE SR
FIEf r — N ERARE. setimp APBIYGE B2 [RIMIFEMEE T AL ERS T4,

MRXFERITHEABRE, MATHE-FITROREHE. i
AR ERAATFLA . AP EAES SR auto WL S B ERHFHE
TWash. EHEH N register HBH R EATEN. HiIFRNS
FALE(E M X FEMBUE M R EEFTSD. FHt, B - EBITT
setimp, JfH— longjmp F B RIAEEZE R T 88, A2 mBb B
A RIE A R EHERATEN .. XRHEFL T ERBRITRE.

X3J11 i i 838 & PRI —A/h D g AT X AN A . FR AT AT A — A
SRR R volatile 5%, RIGBIFHRMSEMN/NOHIHRENT. X
T 25 BY (R X R AGEFRA S 77 Longjmp A LMERL B ML 7 . 294K, X
A R T volatile W1iB X, HXBLHRL.

82 CHEMAE

<getimp.h>

setimp

7.6 JEXIEMFE <setjmp.h>

L <setimp.h> @ LT & setimp, I H A T HEIE 5 6 R 30 AR B HLI0) 54 0
TR B2 1,

AR

Jmp_buf

ER--THEHER, SSEEIRE - RHRERTNEER.

HR A 155 setimp & F i f— FIAM B 1B A R QBRI F . ISR T i)~
LRt BOMBGE 7 EE L, SERIFHEAAF setimp &L MMNBERRAF, WiTRAE X,
7.6.1 RIFERIHE
7.6.1.1 & setjmp

#it

#include <setjmp.h>
int setjmp {(jmp_buf env);

WLAR

7 setimp HERFRIMERFEER Jmp_buf XMW EH P, LUERE longimp iR
RER.

B EE

WHRE KA EEMEA, WA setimp & [MF. 15K EE (3 &8 longimp
B, W% setimp & [Bl— .

TR BB

% setimp @9 AR Z R BUAE T R4S BT SCREED.

o —FREEBRA TN ERRAR
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longjmp

* RRERFTNEFTaRTOHP—MRER 5T 8ERE - TBHYRE
B, EMERBEAR T EFRFMFER BN ERRAR,

o —TURIESF ! IRIERL, EMERRERNR - RHEERFBINR MR

o B ARANEN (THEIRHIFAN void 28D MEE1-Fik.

7.6.2 ¥ 8 V8 AEREE

7.6.2.1 A longjmp
3%

#include <setjmp.h>
volid longjmpi{imp_buf env, int wval);

iee

B Longimp {8 FHIG ) dmp_buf SEEWK S ERIRADE setimp HRIE
— VR RS, MERAXEMNEE, NENEE setimp AR REC & A
2kt 'Y, WFTAEE K.

B % A] i A) B9 3 S M longimp B VR AN R EMR A R EE, B FHNEMNE
setimp A B ABP ). BF volatile 5B FFTE setimp 5 longimp il 2 8] i%
T EA B ShiiEsEin 2 HEREATER.

H A ESE L F A0 A B0 HALE FIHLE, FrLAeR ¥ longimp Al LITE I, {55 A
EibAExr ey | F IO ST EmEPIT. R, mRE-TMRENESEEEF B
B, £f—EStEIRPXEET H—MES, XRBEAIE A8 AEEA
longjmp pR¥L, MFTHRAE L.

iE 6118

£ longimp M2 G, BEFSHEEHRTT. WIHRAERNME secimp HFRALER T val
e EM{E. B3 longimp REEILE setimp [REIF, MR val BEF, MZE setimp k[ 1.

BliE

106. X2 pf B AL BE R PP h A9 IR iR B PIB BI A 2 R IO IRA .

107. 0, SEF AT return iff), WEFE R T — longimp B A @ HRTHRE ]
1o — #H H B U o 6 ST O — 1 R HOH 1) setimp IR .

8.3 <setjmp.h> H{EH

A AR, HEAR G A oR B0 R AR BRI, 8T LA A
<setjmp.h>. <setjmp.h> RHAFEAR MBI E—TRIEHIVIHE, RA
TEdE A T R (B T B RAER R Rk i N A . R DUUREE A LA
XA T 2

0 B4 % setimp MIAASED—MLE O REeh. I, #3)
28 I B S A A BERXT L3 Llongimp K E B R R R .

O fE— switch iR R R XX F M setimp.

O 7E switch 15} case 0 P IFHIH R (FR{E process) hFTHrA

O EiddT longimp (1) A, fEEEERESHOF HEHE 8N process,

O AT longimp (2) A, EEEMEHRERHIRIFL L process,
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Jmp_buf H:-H

W] LIS AR 8 case #7534 BB Longimp FfF £0iF 69 ot 49 % B0 I8,
— I B B R BRI E B LI TF A

#include <setjmp.h>
static jmg _buf jmpbuf;

void top_level (void)
{ /* the top-level function */
for (; : )
switch (setimp(jmpbuf))}
{ /* switch on alternate returns */
case 0: /* first time */
process();
return;
case 1: /* restart */
<report error>
break;
case 2: /* terminate */
<report error>
return;
default:/* unknown longjmp argument */
<reporkt error>
return;
1
}

X BB A N impbuf 45| HEEX T 8IFSoTH. TN, A
— AR jmpbuf. (EREMEHE LB TF static,) ®E, ©
70 [} AR — g Eifj[a) jmpbuf KRB — W B FsEr .

HRE, jmp_buf B— A HAHER, MRE TS jmpbuf, MiFHFSIE
ERAERBEERNE— T LERNEE, EARA R setjmp F1 longjmp fy
W EM. FTLIEIE jmpbuf FiRKEARBHEE, LHh ELE2EITTIHEE
. Xt setimp 7F impbuf th7EfiE BRI .

ATHRFE—H, Nzt —-TIESEHEWHA jmp_buf buf, REHE
XHMNAESH jopbuf. FEEEEFEIN jnp_buf *pbuf i HFTUELEEH
A &jmpbuf., GHEHEFEN, HEES5WH setimp M longjmp MifE5 1R
Z:_'ﬁu

AREHE setimp A —FERTE, IBATE—ARATREDAY R BP IR
X% MRBFR[/AX secimp FITRIRALCEE, ¥ 8A ol fEE .
HINRE LK setimp HREM, B2AHTEe, XTEALFIENRBHE
T

MR — 5 S F AR NFRAM longimp, WEHIMAI—1TFE.
% 9 TIRANM TS T XLk n) .
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8.4 <setjmp.h> {)3EI]

% _setimp
setjmp

B 8-1
setjmp.h

LI setimp Ml longimp AIME — A EW N B HICRIET EHME Xt
AN, R EIER HHE B2 B e AL A, R ERIT —EARER
CiEa BeRIRMBRIE.

&l 8-1 B/R [ 3 setimp.h, FFATIEH], XF&Fh&HERIBRAE C BISLHL,
EELEST. SRIZEAN TR % 28R e BME A7
filey T U T R MR BER S R AEHR, B R R RE . ARk S
{4 yvals € L 7 % _NSETOMP, XNEHIE Impbuf FAITER .

1 &% <setjmp.h> B —E (NHF R _Setimp AYAEEY I E
¥ % setimp, PIERL XM <yvals.h> X — KBS THENHEE. RATLEL
BF _setimp E X HAAFR ML FRM—BAREBME, & RATLUE
_setijmp A MR —AFICHIE S LR ERAgERUE—-TEHEA—T
R RS, (CERE—TFX—4.) XWRBHAE LK setjm AR ARE
EEEEE. fRETLI% S —TF PC #APLTH Borland Turbo C++ i a%, AR
— AR TF . PIERSL I <yvals.h> AJESW A FHEBIAE .

#define _NSETJMP 10
int _Setjmp({int *);

BARNTHA — L, BXARPRALETHCEFRER setim Al
longimp, IXEEM A RN THREBEPMFE, REE—NHNEHPHE
s, EATILEAETHE, ©REATHREAAFRBIEANLH.

00 8T o 2 R PR PR S35 P L i 3 253 B 1 23 1) A R TE AR TR ) — i K
xR

O RS A A FTE setimp RE M longjmp IKEMER . WTLLELE
HEEHRN TR, R FHRRXLEEE.

/* setjmp.h standard header */
#ifndef _SETJMP
#define _SETJMP
#ifndef _YVALS
#include <yvale.h>
gendif
/* macros */
#define setjmp(env) _Setimp{env)
/* type definitions */
typedef int jmp_buf[_NSETJIMFP]:
/* declarations */
void longijmp(jmp_buf, int);
#endif
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<setjmp.h>

B &Y setimp

% 8-2

setijmp.c

O &R AR BRI M4, XL R AWt 4 AL B
R AN SRR RN EZ A — T EERER, LA
KREBLMIE £ .

O W MAREA FIESKNALE, HEMEHBER T T ERROE, 38
2 AR S A RO SN R 8 R 2 -

RZ CiBFRLIAN X R, (HH AR 2. XL RBsH T L
7 VAX K REHF T, ATEFHBRENZ2ER TN, REAT —
BLPOREHEN]. X VAX KR, kXM <yvals.h> GQF LU FIZEE L:

#define _JBFF 1 /* int offset of frame pointer */
#define _JEMOV 60 /* number of bytes in calling context */
#define _JBOFF 4 /* byte offset of calling context */
#define _MNESETJIMFP 17 /* number of ints in jmp buf */

] 8-2 44K T 4 setimp.c, EE LT setimp, {HXRANEIRE
. XA RS E O LUHEERA — N ESE A2 ) 2 6l 2] Jro_buf BB R
, HHAEGELBHENBERARE., EFAHTIRE register T £,
RS AT LR FMR IR A BA A L F XM EEN TS ERE T —1
A A dummy pRETAIR S, XFEELIRE T —2biiqbas, SR b a% ] GEMT & AF
Be AT fEan IS HfE .

/* setjmp function */
#include <setjmp.h>
#include <string.h=

static void dummy(int a, int b, int ¢, int 4, int e,
int £, int g, int h, int i, int j)
{ /* threaten to use arguments */
}

static int getfpivoid)
{ /* return frame pointer of caller */
int arg;

return ({int) (&arg + _JBFP));
1

int setjmp(jmp_buf env)
{ f* save environment for re-return */

register int a = 0, b =0, ¢ =0, d =0, e = 0;

register int £ =0, g=0, h =0, i=20, 7= 0;

if {(a} /* try to outsmart optimizer */
dummy(a, b, <, d, e, £, g, h, 1, J);

env[l] = getfpl};

memcpy | (char *)&env(2], (char *)env([l] + _JBOFF, _JBMOV):

return (Q);

Yo O
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P 8-3
longimp.c

5 ¥ longjmp

/* longimp function */
#include <setjmp.h=
#include <string.h>

static void dummy{int a, int b, int ¢, int d, int e,
int £, int g, int h, int i, int )

{ /* threaten to use arguments */
}

static veoid setfp(int fp)
{ /* set frame pointer of caller */
int arg;

(karg) [_JBFP] = fp;
}

static int dojmp{imp_buf env)
{ /* do the actual dirty business */
memcpy ( {char *jenv[l] + _JBOFF, {(char *}&env([2]. _JBMOV);
setfplenv(l]);
return {(env([0]};

}

void longijmp{jmp_buf env, int wval}
{ /* re-return from sebtjmp */

register int a = 0, b =0, ¢ =0, d =0, e = 0;

register int £ = 0, g =0, h =404, 1 =0, i = 0;

if {a) /* try to outsmart optimizer */
dummy (a, b, o, 4, e, £f. g, h, i, J};

env([0] = wal ? wval : 1;

dojmpi{env) ;

} O

[ 8-3 & 3 {F longimp.c. = X1 longjmp A — P HEZRMA . X4
PRBUE L RAFRIR A S EH E R B, B M setimp —HE B0 3 £ 85 F
BXRHTH—1 %, HERESEXRKENE AT )4 2 f
MR g E&. REEREWIES, &9 LUEE HIBGE 145 8 H setimp
MR, MAEERBEIERA.

R — A EE (RERHAERSE R @B, AT ATE setimp
B-UOR M BT XFER T, setimp AR B {H 2t 2 AL 45
longjmp H—~Z¥1A.

XM R B B LI —E BEE™E. fFln, SheBEIUTH
7 OCLT HALA R TG ):

O T AEME R ARAIRE:

O iSRS 2w A TiEankE.

PR % M s s A IE AR TR B a0E1y, HETJE I 5.
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A 84 /* test setijmp functions */
tsetjmp.c #include <assert.h>

#include <setjmp.h>
#include <stdio.h>

/* static data */
static int ctr;
static jmp_buf b0;

static void jmptoi{int n)
{
longjmp (b0, n);
1

static char *stackptri{void)

{

char ch:

return (&ch;)

}

static int tryit{wveid)
{

Jjmp_lbuf bl;
char *sp = stackptr();

ctr = 0;
switch (setimp(b0}}
{
case 0:
assert (sp == stackptri());:
assert(ctr == 0);
++otr;
jmpto (0] ;
break;
case 1:
assert(sp == stackptr());
asserti{ctr == 1);
++CLr;
Jmptoi{2};
break;
case 2:
assert (sp == stackptr());
assert(ctr == 2);
++ctr;
switchi(setimp{bl))
{
case 0:
assert{sp == stackptr()}:
assert (ctr == 3);
++CLr;
longjmp (b1, -7}
break;

f* Jump on static buffer */

i* test for stack creep */

f* exercisgse jumps */

/* jump among cases */

/* should return 1 */

/* test nesting */
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P 84

case =-7:
() assert(sp == stackptr{));
assert (ctr == 4);
++CtEr;
jmpto(3);
case 5:
return (13});
default:
return (0);
}
case 3:
longjmp (bl, 5);:
break;
}
return (-1};
}
int main{)
{ /* test basic workings of setijmp functions */
aszert (tryit() == 13};
printf ("sizeof (jmp_buf) = %u\n*, sizeof (jmp_buf));
puts("SUCCESS testing <setjmp.h>");
return (0); '
} |

8.5 <setjmp.h> Byl

B 8-4 2 3C{F tsetimp.c, EFARR—TIIRENRK, WiEL MR
setimp M longjmp M. HAEMRATEES A CRE ML 415 5 LXK &K
¥. BEROLN, BERGXEAHFTH bug, LMRETIENEN
i, Wi R BRR BR A .

RET EE, XEANRERNEAREE. R ERERR K E R —
PRBERE, HSHIXFESL. B EBRHRIFS SRR B8tk Am B
ERK—BHERAEEE. RASRNERFAZERERZF M, &
AT HMER IR, RA TR HRRE. SR RZIEN.

RHTEM BFLERTERN op_ buf BB EMA KN, H
testimp.c EBRPAITRL, ESBARECTEHAEER:

sizecf (jmp-buf) = 20
SUCCESS testing <setjmp.h>

PP EZET R, XTEFITRESEHFRERERIL, ERXERER—
A FIRRIE R
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8.6 SEXWK

87 3@

8.1

8.2
8.3

8.4

8.5

8.6

ISO/IEC Standard 71 85:1990 (Geneva:International Stantards Organization, 1990).
EAFRHEE LT Pascal BIFIRIMET, XHIES RIFH AR goro 516 —
TELEERRE.

ISO/IEC Standard 6160:1979 (Geneva:International Stantards Organization,1979).
XAFREE LT PLA BIFIRIHES, XFES RIHEHESE RS TRAER
Hb goto.

PREEHE) C B {2 EHE X Jrp_buf KRH? RITLHEE RS2 &
PR KM ? R ALL, A LI UK ?

S5 0] ITE R A BESS T TR longimp Fil setimp kA,
BOERT A S ErP e 5 NIRRT, Rl bl 52 a0 R

O 28— R 3 HAL R X AT S — 1 Smp_buf KRR T,
ARTERHEERRINEZRREEN.

0 WiREARZE L MERNEFMEE Jmp_buf R FEEE XS FH RIRHR —F
Ko

PRk BERLE Hf T AR R T 1R?

[ %] FFemaARYRESRET - REa, TR & R H RS EL
fE— e fy L FCREES, BR T HEM— 5 ¥ A5 I E 2 Fhid 227 ik 22
o AT OV R A B gD (i S M 60 B AL SRR P AR R T ()
Wi, EARHIEM T D). HEFIOMEETRR, #Unl LSRR EH,
ARG RE 2 WoR AT A BT A9 53 4 A BR AR e . — A AR Y AT LA A BB A E e
WORMTER, Wl LLEHSIE R E ——IEEm LEE L LT a0 2 2
Br. RY - RENMSHE, BAEMEMROLEEEF, BaBFR2
FEZL, Wi RTREER . BT RE when fl raise AR ¥
when B] LM TR ALY, raise ATLARE W . fEAIXRAIeRECA
24574k 7

(] LIRE BB TP AR

[ R ]| & % o] BLIY B4 ZE A i 4 A 19 (5] 2 59 setimp ] longimp fiE L. {H
PBARE LM — T B F ik A P V8 B setimp, 1 H WA 89308 0 2 8 A%
longjmp i FHATRZ 0 . HH LY Hb i obrifE C BHIRER .
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<signa1.h>

9.1 HZ:AIA

St
<sigmal .h>

raise
signal

ESKLERERF

55 RBFBAT IR R A M B, S 00 R BT
SUORIEE M, BIUIRR T AR E MU AR o 216 AL L RS
PRI, A ARl TR, R S5 MRUT (AR 4
IRHIRF KA 50 WBR3IR—A A

PUT A HERE R (E 5 LRV A B 2. IR X R ARG M
WISk, MACMEBAE R —FBRHTRAT BRI IRFRE & LU R R
AT, RSB, XERE R T A T HREL. SISk, C hiHERE
SACRFE L Z AT R AR HER R 1 — R IRAT R

LS A <signal b 5 ST — A KT I R FRATINL, &) T
54 o

O sifraise, i MRBLTY:

O WM sianal, ATLSGE—HH AT L,

AL BLF 3 oy AR B S .

O BAL R FRF, #1198 LR AR e .
0 52 EHEEEER.
M 155 42 I HIBEELY —NMEE IR

eleds PR, AR E 0 R BOUEUE S AR BARA . C it 4G 3
—AMRETE SR, SR AR A AL BRI, BERFI IR I S
e WS S AR FIEEBIBOR M A A, BTSN E SRR A
BREETT. BT BB FE SALFEFE - i AT e, FEFPHIAT AR W

BT R R — N REF A LA, ek Rt — M SR EX
SAERF N GIAFE BRI, 1Ko G R i [R) 20 R aT SEE 844 T hT 1) 2% Bl
w) #, A C PRAER X B A AR AN . C B FF M TE 5 R R0 5 W 8k T
GRALFIE ST . BRI, — NN RFEHL T A G e M AT Y A PR
e
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<signal.h>

volatile

HEMR

sig atomic t

*E

(o]

— M EERE CHHEEEAS. MRB—-IMERNSEEEMN ERED,
BAEERB T AN RPES. BREERITHMNEHTREEREES,
B, XAMES ARSI — MTERE RN RAT. (59 08B EN
iz —&HE, BRERAESE—HERORETER. ERE My
LA LATE R S AL B e N SR 2 e — N EE B B B 4 T R LR

F—A R R % T A volatile KBV BIB W B, XS EBIER,
N HE S A BARA BB S U5 X N BB X &, BT LA IR Y S0 X 2 i 4T
) — & EAR /Do FERIHL, B HREAEIEX volatile ¥HE X % 5005 i) # 31 3
LEa L Z A AT . 2R, —MESRHEEREFRE I BEEALS
FIsCik. Bk, ROXIEEE S LB WU A B T BB R 500 24 volatile
R, MAESERRZMTH R EERIEN S G U W FI3AEAF A2 6,
WAXHMER L. R, XTRPESWES, TLRPEEFEMN.
5 5 AN ae (O B &l o4 R e R e 3] i iR A 4T .

CHrtENRENENFESLGEE R BERETHI MR L. KX
ff <signal .h> g X T sig_atomic_t B&, ER—NEFLIETH AU
MEHER, —MESERFHRXHERNEHENZMEES, RASH
EREFMRT. — MG S eEEFRAETF Ao L ERNEF R
volatile sig_atomic_t A% ) BRI 8 .

e 0 —FEIA S B A, E5EFBRERGUEMIT . PRl C X
55 TR B B LUVENE SR UNIX B4E R T AT A 0 EMR. EZR
S EESH AR EFHR B EHARKR.

0O §MFESRSsER. ZRAKRAEESHEIASG, mA il

THEREMENGES. MRETETLHREBFLE- - M52, NF—
M S RET, Bafiaed M THZRE.

0 —MREFEEFECSNMEERAAESHRITA e L, 4%
HIBCE — IR AL RS E S AR IFR, X HAME SR BT 4B
iThH, ESHBEERLAEA signal XE'E H BN AEE SHL
HEF. 4GS REEHRNESHEEFAAH signal 2 (A, 2R
I EREF RSB R LI

O HualdAFAE -FHLE e LR 21— ME S I . AR AT
a5k, BFMA—TEFRARE, 4GS HHEERFRE AT
M, EEES IR RITRMET. EXHFENRLT, HAMASR
Bl L E M E S IEFAL R, X R A <stdlib.h>
H AU abort Hil exit LI K <setimp.h> (B longimp.

Ao, EEAMHEHL, GEH2HEMTFEOREESIERN. CialE
eh iy 45 (X 28 i [F] 2 UNIX B SO ar A B — 4R, TNIX & GRIRT A
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LIE: 2 -1

PDP-11 & 3 A B M BB o 48 —N3 52 B9 i LA 5 SRR ME C R L
HOXf R R W RAEERT, DR BRE RL NS S A HIE SURERHE C
TR A E R T

C FHEABRAHIFE CLR 55/ I UNIX 155 515 SOR A B Al LLE MY & F
HEHHBRIERS:

0 —MEENGESHREKREEHASKE, BIEM raise REE:

O — M HRENES IS ZEE, BRIERAH signal R¥IEE;

HAb Bt AT .

FHity, Xt <signal.h> REBARRBAR TS LEME L —MaBHEE
ik, BN E, T 4B raise BENE ST -MOBEERF, BB
AR R E IR T L <setjmp.h> 1 FE B ) setjmp il longimp T {3 5 &F.
BE, BARRIE—TMEENGESECHFALERNPHBASERS. AL,
NEM 2 WHEREFAEGES, B BEETSZEIRH.

9.2 CiHrENATE

<sigmal .h>

sig atomic t

8IG_DFL
81IG_ERR
81IG_IGN

SIGILL
SIGINT

SIEE!GV’I

7.7 (5S4 <signal.h>

KX <signal .bh> FLHEEMHEHNES (BFITIRTTREHR SRR &
BT — A RRHAm R, HEXTILAE.
& XK
sig_atomic_t
AR RRYER, FURIRERMEM R LUER—TRFLesihn, BERR
rh R A AT R L R it .

ENHER:

SIG_DFL
SIG_ERR
SIG_IGN

ENRAMAEAREMERRER, RERAANWRUNRY signal B -2
WEERMEMEN#RE, HFAENHESHAARNREMBLERSAS. Tt g
BT N EABERHRES, SIENEMEZHBRYENGESRS.

SIGABRT FH# (b, HNRIT T abort ¥

SIGFPE #iZMH AEiE, tLinppFat-E SRR HAHEE.
SIGILL HrEIBIEHMmEEmS, hin—%&EHEHES.
SIGINT W E| A LRRRES.

SIGSEGV X fFfif 3% i) JC 47 i .

SIGTERM 3% BB AL HIER .

BRTEDHEWA raise RBF=EMLER, LAITEEREZEE S PHIERT 1.
SEIR B RT LA fE A B R SOREE W I #E SRR kA M REART, XERENRF 05
bl s1G Ml— AN KEFEH sIc. M—KEFHIFL ™. FSHEERE. FSHNEXNE
SHBALEFERHLIE XN, FANGESHSHNZE EH.
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#9% <signal.h>

signal

rajise

771 fREESAE
7.7.1.1 E¥ signal
Wi

#include <signal.h>
vold (*signaliint sig, wvoid (*func) {(int) } } (int) ;

%08

B ¥ signal ifid 3 Fr A A RMIEREIINGE SRS sio HK . WP func M
f& SIG_DFL, HMAREEARNNESGEAR; IR func MER sIG_1aGN, MAIXAE
SHSHAR: TO, funcERBFR-1RH, HXMESEEN, RERAXI R, X
IR RRNIT T B2 5.

Y- MG REN, WR func fam— R, BEMITH signal (sig, SIG_DFL);
it A E AT ERE XAE S, (IR sig M{E R sTe1LL, BEFEE SIG_DFL £
SCHLE X)) BEHRITH (*func) (sig); WHrHiEa). R func 7] LL#IT retumn &)
By & 1E ] B 3] abort, exit Bf longjmp Jfe£% E. IR func AT return i 4)H H sig /Y
{2 SIGFPE s #& (E{ H AR AT e LI 2 MM 5t 8 5w 0 N ME, B2 X P47 28 2k 5 s
A, BFESECHPHOEEERIT.

MEEET—MES, EARWAHERN abort & #F raise A MR, MAFSL
MBFHAT signal B (REMA T SHEEABGESLEEFNESRS) 250
HiherE e ¥, NESIHTEMA AFHAFEPENNR, MAREITN—1 volatile
sig_atomic_t EAIMMEFETERE, BT hFkEX. MH, WEX signal @F
¥R S5 TiIRM (g% SIG_ERR, M errmo M{HERAHEM 7.

R R shat, nTLAEIT S T i #9iEa) '

signal {aig, SIG_IGHN)

S A P L e gz BE SC R Y AU EERIMS 2 . BT S EmSFEATAIEA)

signal (sig, SIG_DFL)

F AP E XMEMRAEES.

AT AR A E S signal M, BISRHEERABAH signal M9 HHRE).

AN |

MR 7RIS, R cimal BRIMIEEHEE sigk 5 —RIAH signal @]
func f9(: &W|, iE[E SIG_ERR (I3 HIE errmo PfFfE—A L.

£N. HE¥ abort (7.10.4.1) FEH exit (7.10.4.3).

772 BiEES
7.7.2.1 (A¥ raise

HEit

#include =<signal.h>
int raiselint sig);

1L

¥ raise {55 sig iR EERITHERF.

iB E1{&

IATHLE), R raise BRIF; FU, BEIEF.
RiE

108. 85 “FERREE" (7.135). ESWMEMBFHHERFLTEN: BHPIE. 7
AR, dEES . P, BRI E.
109. T RHHNESHROREESHRESFEZAN, BoXFIThAEE X.
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9.3 <signal.h> §){E

WA LB, (FE4BRERTHBEN. D S001EE N CHmasRi
RGBRIOGE SR, A 84EA <sional h> o 2 B0 R B, ASH 320 AL
EARB LRI, X RATTREM.

=S4 MAM—MMEFTEBRALERATITH, A2 ML FE X b B s,
Fi B CMR S AERF BT B NI BT S B0 FEAHE S 1i% 4 B 1
F. MRLARBEEMESOLBERF, MHBITHENT.

0 AREREMERESGEEF, LR SIGFPE X G B R B %k H

8 SIGABRT iX FEH 15 Bldnéli%.
O WU [PHE RS S A EFEF, {§ SIGINT iXFE, RGN alfe o gE
W7 3 PP EE R A R s P i
BATHE, BoATABALTHIFEREFL MBEEES. ILER4
KI5 S BV SX K,

ARERIEHE B 5 S LB PG 2T abort, exit 8# longjmp K&k
W. MR, SIGABRT [ACFRFEFF A AE A A abort KRG, Ab3FLF AR 1%
Hsignal ff A EE. WMRBFFRALE, FHIBE FOTERSHM S
. MRAESERRIN, BEERRTFHHEOBASL, FAXEARENLS
AR T E B 0T

BAE IR 2 B A BRRIER — A return A4, R SALF 8 O 54,

4R EZEA AL ST ER L., {5 B R R H, A4 sig_atomic_t u
ST volatile JUHER B P IEOE— A AL TA . TS AT HAb AT % IE 75 P47

BORL AT R FIRBIAE B 04 A58 440 U ) B ) 38 38 .

FHEE-—DRPESEEEFHE T

#include <signal.h>
static sig_atomic_t intflag = 0;

static void field_int(int sig)
{ /* handle SIGINT */
signal (SIGINT, &field_int};
intflag = 1:
return:

}
EAFET 1 signal (SIGINT,&field int) SREFRAEEF. © 2R EHE
PAT T E AR A REEE T RS H AR R

if (intflag)
{ /* act on interrupt */
intflag = 0;

}
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$O¥

<signal.h>

SIGABRT

SIGFPE

SIGINT

SIGSEGV

SIGTERM

FERLR S 5 nl e ZE N 7 LH 4

O A signal §{if, field int K &{H IR SIGINT n] LK FFF.
O ERAER intflag 2 (@ BB STGINT Ml RES 22k,

O AL (15 1 7 0 L

THEREXESH - PR EHR, el THAERECHITH, H—
TERAERER A2 E LEZNARMN. FHEERT <signal .h> i LHY
HMZAMNE, XERELL SIG Ik, EfI#N %R T nHAiE S8
(/DAY ERE.

SIGABRT— M ¥ B & 4 (b at, Hlan 8 A b i H <stdlib.h> i
aport, EFAERXNTEFT. FEABXNES. WREHEACEE—0
Y, A RE P ATERNE, H— refurn 1F R F B H <stdlib.h>
PP A BRI B exit SRGHRIX AL IR .

SIGFPE—X T # FHIRER “FRARE", CHELEXMESHE R
BEFRAMEARRY, Blinba. TESERT. SRCHBENREER
KABRK, HILFRALAMERRNE . BERAERSWZBX IS
5 XS EEF A ERIREIE.

SIGINT— X B ERELEABERGENER T E. KEUALGHS
PRAE—sben S A MU EEMIE S, Bl ctl-C. DEL #l ATTN. & R84
HIA TR T M ENSRZ. B8R, RS ESIRSTE -IRTFEN
JEFRE S RPITHE. MPELERFAEBEER, EXROBFORES™
HEERITT RN . BTl ZESXMETERBEEM.

SIGSEGV— XA TFHIEER “B#FR", WA PDP-11 BN TEE HE
FIESEEM. CHRMEIEX MG ST MaFERA TN A#NE RS
. B2 R ek B R el B A EHUIB) C & LT ek B
AT R Z I X, S E BB AELE const KRIAI B IR S
X, BFARdka L eminiT. FEZRXMESEHFNERML
iR E .

SIGTERM— XM S &4 bR M BRIERGaE 5 — MNP RF 2 Y,
—EEZLELEL L BTFITEIMEENFR. ER-TREFES, BT
EARESERFNAN SO ESRE, FrA A RSB LA
REEHER., ZRXNMESRBELN, REXEHAESAK “ALB7.
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9.4 <signal.h> 3R

L3

<yvals.h>

UNIX fR2s

B 9-1 iR & 3CfF signal.h, iX BL45 H )3k 304 <signal.h> /)
0. BN UNIX RERMEX TILHMES. MEERXS F, BRERGEHE S
W] UNIX Br. Frll, EMEEIIRGE-EXAZES, BARRE X T ik
6% . REHHETHRF -, FS0EFMAEN BB XE
R B R B2 H SRS .

LR —#F, AL AL <yvals. h> B4R R R 40 2 6] 28
AR KA S8 HIU0 SIGABRT By 45 MR A MM (5 S wig. S Mesl by
B R BT T 7 _NSTG B fE LR 1R S S R/ ME B H ik, koo
<yvals.h> 7EiX g LT AETE . X — AR UNIX RERiIE, X
PIANTE SCIZ

#define SIGABRT &
#define _SIGMAX 32

3k Y <signal .he X IZ A UNIX AR 7 —8eil. FBFLL, &
5E X 7% SIG_ERR Fl % SIG_IGN I A R A s A KEFIR. 7 L H H,
{5 -1 F0 1 AT EE A A R B . 28R, XRRETREMEAR /D (BUAnX A R] B
PR, HEERR L —E Al LB X A, HHHEMNESERSEH. (F)
i, signal fl raise fJHulit SEAPIGEfRR E R HME SR F.) BEAXH
R H(E R UNIX SEB )2 @A, HasEE R EBEN UNIX 7
XU FrARER AR T HEMBA AR RS .

XFFEENEWEFLER. R signal fil raise JLF —F BN
DAE B S RE RS . UNIX B— MRS m 6 . 7EXFIREE T, RERSF
signal SEALER A R TVE. MRAFRFE 2 C AR, REEXH
AR AT LT . R R B EHEEAE. MREASRSE
—MFVERIAF, PN _signal, BB4, FEATLIIE signal w5 H:

/* signal function -- UNIX version */
#include <signal.h=

_Sigfun *_Signal{int, _Sigfun *)

-Sigfun *(signal} {int sig, _Sigfun *fun)
{ /¥ call the system service
return (_Signal(sig, fun)):
1

gkt a] Bl s Wk <signal .he> i — AN SREH.

R raise 2FEM—m, EfFHRGEMS kill kG HAC KL MET-
(kill BRI QR % SIGKILL {55, FrLAREE AN ERIT I LI EThiE.)
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B 9-1

signal.h

— IR

Y raise

/* signal.h standard header */
#ifndef _SIGNAL
#define _SIGNAL
#ifndef _YVALS
¥include <yvals_h>
#endif
/* type definitions */
typedef int sig_atomic_t;
typedef void _Sigfun{int});
/* signal codes */
#define STGABRT_SIGAERT
#define SIGINT 2
#define SIGILL 4
#define SIGFPE &
#define SIGSEGV 11
#define SIGTERM 15
#define _NSIG _SIGMAX /* one more than last code */
/* signal return values */
#define SIG_DFL(_Sigfun *}0
#define SIG_ERR(_Sigfun *)-1
#define SIG_IGN(_Sigfun *)1
/* declarations */
int raise(int};
_SBigfun *signal(int, _Sigfun *):
#endif !

ATRHEAC, raise dTEMFEHRERS getpid. BEAPHTRAMRSF
WA ERTAA BF, B0 K1l fl _Getpid, FIR-A BT LAH T H ML
Pl raise:

/* raise function -- UNIX version */

#ginclude <zignal.h>

int _Getpid{wveid);
int _Raise{int, int};

int (raise) (int sig)
{ /* raise a signal */
return (_Kill( _Getpid(), sig)):
}

XA LLE A <signal .h> ) — Rl .

FRIEFEH) signal Fl raise MIERAAHE) Z. HREMRARM]
e C AR SHIMERENE S ZEMITRC R, RISMARREAE . T
EATHRM TR IR (A8 R G ST AT RE. AR R IR UNIX J R E(5 S
I BRAE 2 G008 BT EE ALX ULk X 5 C 7S5 FHRE RGHE S Z IR A
24k

& 9-2 B7/R [ X raise.c, EEXT M ABEREFERFEXFH
raise jfiA~. HEREAE T —ITFHEESLEEFRIAMAH Sigfun, X
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Q% signal

#HH _sigtable

BHES

THHARRESHBREHERT . R, RENT - TRBMELH 4
Z1aEr, XA HFA SIG_DFL VLR, ZfHB sional FIRFRIMINLLIE.

raise HAABBERSHRBEFMN. WRHEY, BfstialE sig-
table H30 R () 70 K T4 2 09 7 SUBEAT A0 ER . BR A A AL B R () AR B R AR
& AT B AR DY PR S AL R . X e B aniE i fs ST dr 42
X FIHARE ST WA E. WwREH N E LR RRREL, LW
MEHE S HEmME T

B 9-3 B8 T 304F signal.c, EE X T R signal, EHEH 5 LEK
R raise £HMEH. EFTMMBRERNENSEERSFEHA -1 E %MK
¥ia 6 R _sigtable PHE L. (R IFEH AF0 SIG_ERR L, 5
IWAERENE, BEXPHEIEER AT

RGN CfF R _sigtable F AR . Bl H RIABEL R IEIXAE 1 75 B K
E—Ak3fF, FrEEEMAEMN C HXCHFMESR XN L. FEXME
UL FXA KR LU <signal .h>, BERFEEANFEEIIH T e A7
LI <signal.h>, BTUAERIATHIR, XNKICMHARANAE "xsignal.h" X
BRFRAMEICME. Riv, AR 7 — A ARmeE- k3,
AEAR] A 7 S B4 F P A0 1 5F

P CHEAEEST N, RERGEENAETEREBEHEEL AT AT
AL ENE] signal . BHESRBIERGEETHIEAGRENGES,
FrUUX 8 —ZE/ L. REREHNSEESREB 25 E b, BEAZE
s C R R AR AN . By LU X A 77 AL R B — MG 5 #R L i E
A — LR A

HFBERG (HE RN BESBEBLILHESHESLERERF,
A B R ORAF B A A H LT IO, JF iR E H Rt B0 e E
B C R#. BTN A SHEEN &P ife — M Hht, SR, AREIE
A C MCEE S RV RIZ AN BHEX R . MR C RERF T, ICHmitsEES
HEFP A& RO RICERIBE B S D .

— R ERAERERREG T HHEBEF AN TR T - A LUE
Bl S AR, XA EEMEER, LHIESHESHHEEFRTLEREM
IR AT A/ BTN EREAELT, (754 MEFBATLGE T EA
<stdlib.h> H ] abort 8 #F exit sk # i it i F <setjmp.h> 1 ) longimp
REEPAT. AT RILAERGBETE BN, BAONLEE S —L T,
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% 9% <signal.h>

A 9-2

raise.c

/* raise function -- simple version */
#include <signal.h>
#include <stdio.h>
#include <stdlib.h>

i* static data */

—Sigfun *_Sigtable{_NSIG] = {0} : /* handler table

int (raise) {int sig)

{

/* raise a signal

_Sigfun *s;

if

if

{sig <= 0 || _NSIG <= sig)

return {-1}); /* bad signal
l{s = _Sigtablel=sig]) !'= SIG_IGN && s != SIG_DFL}

{ /* revert and call handler
_Sigtable{sig] = SIG_DFL;

{*s) (sig);

}

else if (s == SIG_DFL)

{ /* default handling
char ac[l0], *p:

switch (sig)
{ /* print known signals by name
case SIGABRT:
P = "abort®:
break;
case SIGFPE:
p = "arithmetic error";
break;
case SIGILL:
p = "invalid executable code";
break;
case SIGINT:
P = "interruption-:
break;
case SIGSEGV:
P = "invalid storage access":
break;
case SIGTERM:
P = "termination request";
break;
default:
*{p = &ac[(sizeof ac) - 11} = '\0';
do *—-p = sig % 10 + *0':
while ((sig /= 10} = 0};
fputs("signal #", stderr);
}
fputs(p, stderr);
fputs (" -- terminating\n*, stderr);
exit (EXIT_FAILURE};
}

return (0} ;

)

*f

v/

*/

*/

*/

£/
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A 9-3 /* signal function -- simple version */
signal.c #include <signal.h>

/* external declarations */
extern _Sigfun *_Sigtable[ NSIG]:

_Sigfun *(signal) {(int sig, _Sigfun *fun)

{ /* specify handling for a signal */
_Sigfun *s;

if {sig <= 0 || _NSIG <= sig || fun == SIG_ERR)
return (SIG_ERR] ; /* bad signal */
/* add machine-dependent handling here */
s = _Sigtable[sig], _Sigtable[sig] = fun;
return (s);
) O

9.5 <signal.h> }Jilllix

Bl 9-4 7R T 30 fF tsignal.c, MK TAER D, FAE S AIBHEP
BHRD 1. BT ERI S TR LM SIGFPE Jik signal fil raise i
AR TS XSRS IT R R A AR F R EEME 5.
EMERREFFZEM, HE CHrEIFREZAEMNRIE. XA F ]
DR B R A e X T &FE, B sig_atomic_t KR, BE, EHAER
BAHRHIE

Ft, BFUFHARMERT sig_atomic_t BJ R/, WR—VLET
MRS, BFaBRUTAR:

sizeof (sig atomic_t} = 2
SUCCESS testing =<signal.h>

9.6 &E3Mk

PDP-11/70 Processor Handbook (Maynard, Mass.: Digital Equipment Corpora-
tion, 1976). PDP-11 fIFEBF fR T & UNIX &5 @ X ESHRBZHE. T
it BATE i B UNIX {5 512 FF/E .

9.7 3@

9.1 FIHMRERE C BFEREXHESHRD. i —aiifRe M SRrNE
g ?

9.2 Xt RME A AEIERE LG SIS, Wit AESNME SRl ER.

93 HHHER FMREXLETFRERARENGES?
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P 9-4 /* test signal functions */
tsignal.c #include <assert.h>
#include <signal.h>
#include <stdio.h>
#include <stdlib.h>
/* statiec data */
static int sigs[] = {
SIGABRT, SIGFPE, SIGILL, SIGINT, SIGSEGV, SIGTERM} ;
static void (*rets[]) (int) = (SIG_DFL, SIG_ERR, SIG_IGN};
static sig_atomic_t atomic:
static void field fpe{int sig)
{ /* handle SIGFPE */
assert (sig == SIGFPE):;
puts ("SUCCESS testing <signal.h>"};
exit (EXIT_SUCCESS) ;
1
int main{}
{ {* test basic workings of signal functions */
printf("sizecf (sig_atomic_t)} = Su\n",
sizeof (sig_atomic_t}};
assert (gsignal (SIGFPE, &field fpe) == SIC_DFL)};
assert (signal (SIGFPE, &field_fpe) == &field_fpe};
raise (SIGFPE) ;
puts (“FATLURE testing <signal.h>");
return (EXIT FAILURE):
} O
9.4 ¥ signal fl raise, {BEf1AEEMARM C BIEES, T AES Hakb B TH

9.5

9.6

9.7

%%ﬂ
#5155 SIGABRT MALTERRFF, MERUAE/Ri#ERE (trace back) —iF

SRBEIFIR, XNFIREBENWERAT YRS BR. XFHIEEH+LH
& ?

[%] #kih CARMEE R AR — MBS TR RRX . W RIXEX 5w
M IRA A S HR S, RBRMNZESHAE, HIXBEKRMFEDLER.
ZH oA A M®g?

[ R% | SCIE S HIFAEN, BHRIELUTFILA:

O 5 S A aed R HllaE & 5%,

O {5 54 R & BINUF AT AL B

0 —MEFERDRZE— T UABERE#RE 0ES
O SR8 X AT LA AR A8 W4T 4K

O ME S AEFEF a] L2 4 Hh BRFE i HAR S 4l 15
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<stdarg.h>

BRAMA

A s

Cir 5 —TmAMIIEE, MEERENATEZ MR SHIIRM
R R, HAREF A XM EEXMEEMOHEZEEN,
BAE R RREE S PR R R, ik A O B e 3.

A TViR— P ZBHERTEIIBE, HHFEEH <stdarg.h> g
X ENISCF AR R ML R g — N N2 # 5%k . miaslsE
—MERLAT, BARMIEEHRE. HEE-MENRRREZN, S
FOEE®AY. TLER - MEENSH Bl MEE, KEEZS K
BHMAER,

Sk <stdarg.h> 2 X3J11 ER LK R, BIR KRS L
<varargs.h> A3, XAk E Andy Koenig 4 T M998 UNIX #1E R4
MRy B AR F R . 2B S LR 223 5 S B A 3 T w] 2 S ik K
<varargs.h> gR & H P H-— A, BRAFRAMKN 4. HPaEEEE
ik 2 1) B A 2 BB ke #it — S AT BB A 1 TR SR A A L HRAE

IR RHR, XFEMBREENYLER, [FA X6 C 2 PDP-11 THM
BH . B> AHSNIE Dennis Ritchie #14m %% R MMEI LR FHHISHIIE
M. fEfRErE AR, SHMEBIEER B TR KD ne BRI A/
[, #HHEHWARFIERSE, X SEEH. BEEETUIESHCY1E
int, long 5# double KB K X} £5. B ATE PDP-11 P, double i) 77 HE 5 A
int FIAH ), B LA T (RIEIE Y FEMEXN FALBOSHEIIRTEHHRE T
248

£ K BB B R OB FE B R SR T iR AL, BIMEA ARG S A A5 4 B9
i, ATIR A B LA RRAATE, XRBRIHFEEH IS
K [Ty T AR S R B 2 BL AR 4R 15
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¥
<stdarg.h>

# va_end

BEJEHHILT — 2 CHEH, EMMEtHEEIECEFTUMNR
FORTRAN EFf Z IR FRIHE S —ELMF. TR, A%
W E AR, XA RS PDP-11 X BB K. fEXTEh, &
ByIRAR R FEM, MARMELE, EFRESHIIRE R T HNEEE
BEM TR XA, BRI S8 0M T A ERHE T 8] T B,

X311 ZRARBIE AR N RBRFENE, X2 C iR
— AL T E ML LR R A, <stdarg.h> fl <varargs.h> ff]
EZAMRK, RUSMLEEABALCHHRF (MEFR) ERMX. %%
RegdREITR, BAENTiE <stdarg.h> MEEREXMESH &
fre WM, BEERSELBTFEH AT ESERGIGIEDERE T FX.

X3J11 schr by RS nT REFES Xk . AT BB R DA Rl 20 X
X, EEAE MK C MSSILER KIE dusia] LBRERFY — Bl )
ARELHUAG e BE SRR EXRAE B ERME. K, X
A LI AA T EBEFRHOF B Al ISR <stdarg.h>,

<stdarg.h> P g L HIZ IR T —LePR . XL PR R IE B R R A
BIRM™E, AXELLIRE, #EMR~E. L, - PMREMIIATL
ATHLEEL =R C LHMNFE, FH.

O — MR AESLEHR—IEENSH. & vastarc 5IH T EE—
A 2 S BT UL e 0] R B HRHAT €7 .

O ANHETFE va_arg PEA R ERMHEL FEES “HBR”7 (widen) 1)
¥R, Fln, LA doulbe RALH float, XEEFREHEIE
H FolE S RAES R M. ,

0 fEva_arg, REEMHHAEESHEER. ZENABRBZMNECNFEE
MR R, XA EH B A RTERER FmmME—4 *.
CBEEPMARIBEMNER L B AR, ProldXeEfm e n) TET
2SR Kt AR H R .

O —AMEBIEER B EHRAAEZ—EZE @/ va_end, X2 HNH
e s ILAE bR BOR (B2 /T BRI EIE R .

{HE, WMifiFZ, <stdarg.h> fE L ERRSRFHTIF, FHFHEMNRMT
AR & P R — M EER SRR ZhEE.
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102 CHEHNARE

<gtdarg.h>

va list

7.8 AiTHH <stdarg.h>

At <stdarg.h> FEH T — BRI L LT 3 AN, PR OTLARATIE 2%,
8 F R Y S R A iE I B R P 2 M0 B fikny,

AR A T EHEHA BRGNS, R 6.7.1 PHRARMTHE, EHEaNERA
S EEEANBH. EERGREEES, BHUNSEEESERNER. Thx i kdm
parmN R,

ARG

wa_list

it MESRAL va_start, va_arg Hl va_end FifF EAME BMERL. R E o)A
RN 2, A EHRHEAN 1 va_list BRFPEEEN S (B EEENE LN ap). A
2 ap WREMCH BEERS B— 1. MERT AP EE ap WH T 7 va_arg, M4 ap 1E
AP POERARER. HERAMN ap M5 HZ i SiCE 4883 va_end,

7.8.1 AIESHRHRE

&P HEZE va_start fl va_arg EAELELR, MARERENSEE. FRAIET
va_end JE PERRE —PMESMEERE SRR . RS 5 E SOk T R SERR I E 8
HERIFR LT 484 va_end [SMIRRIRTF, AT ARE L. WREHRTTESE,
M4k va_start Hl va_end £7F#2 0 R H WS8R #UEH.
7.8.1.1 ¥ va_start

it

#include <stdarg.h>
woid va-start {(va-list ap, parmi};

% Ae

VIR ARG LNSE AT % va_start,

% va_start X ap TG, LIMEGH va_arg Hl va_end MERIER.

E W parmN R EUE X ({E--- 2 BT P ESH XD BAUSEMERF.
B H] register FHEER], — T AMEEEUHEY, SEONARANSSERA L AR
HEMLE R RS parmN, BAXFHITHRE L.

B [B]{E

% va_start B {iEPIY.
7.8.1.2 % va_aryg

it

#include <stdarg.h>
type va-argiva-list ap, typel;

WA

% va_arg R A—PREN, ZPRAAHRENARARNG F—PSEMMMHE.
B ap M i% M va_stare #]EE{LH) va_list ap 4H[F). va_arg M NiIHH BN
ap, XM ESRAERSKIOEN. SREYREEMRYET, E/RENEEZREH
Hoionr IR R B ar LR BB S 7 6B S BN — DA * RR\. mRLFEAFE
F—A&8, WEXRBEANLRFEEN T - Mo GREFGANSER AN REA) 19k
BIHE, IBAZFITHRE L.

B E{E

WK A va_start Zf5, X va_arg 158 IR FIFE parmN £ 5E 8805 1
&5, FEmARAKIGRER T E2 8.
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va end | 78.1.3 % va_end
ik

#include <stcdarg.h>
void va_end{va_list ap);

R
% va_end (R ift & B IE B8 A, %R B B MR B VIR IL T va_list ap )
va_start (5 BTG, % va_end U fE Q% ap BTN EEEE A MG R O A As
HE B — KT va_start). WUREH IITHIN )% va_stare, alF 7EiR 102 #7547 A
va_end, HiAKRIT b AL .
ik [
%: va_end & F1i1R [FH.
BiF
BE FLA - BHE (BEMAAK T MAXARGS) TIE| — M th, o 5
BRI ERRE . REEERANN D BEEEN R 2. IR RN 1T
MEHRLE .
#include <stdarg.h>
#define MAMARGS 31

void £liint n_ptrs, ...)
i

va_list ap;
char *array[MAXARGS]
inkt ptr_no = 0;

if (n_Prtrs> MAXARGE)
n_Ptrs = MAXARGS;
va_startiap, n_Ptrs);
while (ptr_no = n_ptrs)
array[ptr_no++] = wva_argl{ap, char *};
va_endlap) ;
f2{n-ptre, array):
}

AF £1 PR R R AT A AT LY ea Hoar R # 2L R Y A RA .

void £1 {int, ...};

10.3 <stdarg.h> fJ{EH

{#H] <stdarg.h> PR ER -~ MBS E. XLgE—F BhHgi
AZFEMAFE R, Bk, E1HFL TR,

O WSS — N REAA MRS HER. EEME £ XK
EWRAEMNBHE —ELIEBRS (.. ) &R, EEE XSRS
ARt o H, XX R EO) R A A R RS A X 2 W e
B A BRI e A -

O AR EE L E D - REEMSE, B —MEESES I HE
i LFR A parmi,

O WA —4 va_list BKRIPHIEN R, SR EFCh ap. MK, X
BN RAER N — £ 7 W,

O R{E £ A$IT va_start (ap, parmN), fEMHZ A REIT va_list
nf # va_end.
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O REAUERKTRECHAMEERE DR va_arg(ap, T}, *
R, ﬁﬁ%ﬁ‘“’i‘@ﬁﬁEfﬂEEﬁiﬁ,ﬁﬁﬂF’HﬂfﬂH{]HﬁW?ﬁ%iﬁ%E‘]
KB, FE, va_arg BN A%, AR NERAER -
EXRESFHESEEE N R P S,

O SARERE AR T EHRUYEEN I 2REENGELST X, H
double X X, % float, F int 88 % unsigned int & 1t % char. signed
char. unsigned char. short Ml unsigned short. 3T Fl int [f]F /s 44 7]
() unsigned short, Fi unsigned int {8%; T ERAYIEMNLM, H ins
NAPHRARFRFRE, F unsigned int 15 .

O MURSERY v, & AUEITLERS T4 * 7K 0] LS e ok Fh 6
KA. Hlin, 2R % ¥ int fl char* B A M0 26 % i3 0 i
char (*) [S] LA, EH—REOMN, EXERLELTHEFESR
BEHE SRR R,

O WRFENAT T va_start, BALBE £ AT va_end, — B $#
T 7 va_end, MAREBEIAT va_arg T, B3 & & P T va_start
VEZS —REAWH., EXMIERT, AT 08P EHIT—®%
va_end,

MRFTHEXEWRRAHRT, WAL R I BBRYH £, XH

H—A X <stdio.h> I R ¥ fouts I BHRE . X EBHE—LL
FEFRHEROFH RGOS LD, -

fputs{~this is a test", stdout);

XA~ i va_fputs MR, o] LURAEY E KR SREE0GES, .
va_fpute({stdout, "this is", *"a test", NULL};

ERZAHIFH, XBEA R stdout FLHAHMF RS .
ATLUXH S va_fputs:

#include <stdarg.h>
#include <stdout.h>

int va_fputs{FILE *str, ...)
{ /* write zero or more strings */
char *s;
int status = 0;
va_list ap;

va_start {ap, str);
while ((s = va_argl{ap, char *)) !'= NULL}
if {fputs{s, str) < 0)
status = EQOF;
va_end(ap) ;
return (status);
1
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£ 2E ]

va_list ¥

AT R AR O B — RPN TS H R, BT — AR
PR RS HER. SR, EHEARMZ ATERIF AT T va_start, &
J& » TEBR HCR [H] R i R AAT va_end,

MARBEFHBTLESHE, BALMEEMPL. SR, HEEHR
1T va_start KRGz — R EHM. ERBRRFIZH, FAESHITT K
va_start 2 f{A1T va_end, HEH —FREINELMN RN —ER M EHFH
AT va_start M va_end, X, i AERIETERZPAT va_end f i,
ITE.

RELMATE va_end, XPEBMBITH 2B, XHEkS
FERIXANE R P I A R SRR A B EE, AadE 4
e, mHsS %, FERABGEESTNNERRESEKR. Ll &I
TSR T IHBRIX LR R

A fEREEERAE -1 B ap (va_list KRMHIENR) 25
HIfHoh, ARESCHP, ETRRBARY, IRUEHARBSH LK L
AR T — AR E va_list B BT R IEE . 2400 H I R AT va_arg
o, ENHWHRAFHES (LRRKRN O FRET. AHMEAEKIRT,
va_list NEHARR, LIRS ap MBEHIRBEBETEESD. LK
WA IR AT va_arg B, WA ERE £ PRXDEENRASHRE.

MELETHIAHREPHFESY, XEXFRAEE . #Amm. W
R EBF “HME" ap KA E 60 kB0 H T va_arg, BHRHEAR T . £
Fr b, MEAAMESR va list FEAN R ILEHEAILE, BamsSHE R
& .

A LMRIE LT f 2 09497 A

O E va_list HHEXF-— @ EHLE, BANSHEN sap, HEAHNE)
L A4 va_list *pap. 7EEREN, 4T va_arg(*pap, T) K1)
BRI ESHEREFHE—ISH.

O MR va_list FEWN R AR E, HAKEBHEEH ap, LMK
SHFH N va_list xap. fEEREN, A4 va_list ap ¥
& % 3F 4T memepy (ap, xap, sizeof (va_list)), (memcpy 7F
<string.h> A ER). 1T va_argl(ap, T) KGRI ESEHER T
BH—1BH.

T va_list & AT ARE, X IEEERTAT.
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10.4 <stdarg.h> §JSCI
10-1 274 T 3 stdarg.h, &L <stdarg.h> fy 75 () ME-—4LRS.
EBEHECTUE T REARE C LM T Tk,
Bi& XFh iR T
— A ESEEARTETEE T N EENFHAEA.
EHamEH N ESETEAEa M E%TE.
— AN ENFNITET 2¥ FHNBERERAEAS.
AR A A kN R AR RIX A EH 6 2V F R MR
FEEAS A P B T HAERT “22BE” & R TE S HOBE X S Sk Bk 45
2.

X A TR IR B bk C I L ERNAL,.
s3rd FAES —RE, W3k ik <yvals.h> 52 LT #B AR FRE L HIZELE
<yvals.b> . ¥ KM <stdarg.h> Rifl, HFHETHKXMNSE: '
%= _AUPBND m _hUPBm%—%Eﬁ]ﬂf#ﬁi‘%ﬁ%ﬁﬁﬁﬁ#ﬁﬁmﬁﬂﬂﬁﬁﬂ ©HHE AR
2* 1.
7%= _ADNEND [ _ADNEND & /Ml 5 R4 2 B R T2 — 5 SO S0 I i B 25
RR#E. mBSmaeRe, SHER 2" WX o.

Borland Turbo C++ R iF R M £ — MM B H F. X FiEEW, LXK
<yvals.h> & T FHEmfE X:

$define -AUPBHD 1
#define -ADNBMD |

Q ooaag

B 10-1 [+ stdarg.h standard header */
stdarg.h #ifndef _STDARG
#define _STDARG
#ifndef _YVALS
$include <yvals.h>
#endif
/* type definitions */
typedef char *va_list;
/* macros */
#define va_arglap., T) M\
(*{T *){{(ap} += _Bnd{(T, _AUPBND)) - _Bnd(T, _ADNBND)))
#define wva_endlap) {void) o
#define wva_starti{ap. A}l
{void) ({ap} = (char *)&(A} + _Bnd{(A, _AUPBND))
#define Bnd(X, bnd) (sizeof (X} + (bnd) & ~ (bnd))
#endif 0
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FOAINTE Sun UNIX LRSS R GNU C Rid s, HUEE 4882
A N T, HIXA R M S, _AUPBND BN 3, {HE _ADNBND
HI{E A 0.

va_list KR! A AT HE B AR stdarg . h i R34 05 1. va_list M —4
1616 char (RS, EHFAEPEN R AT —MEE F - SEE N MG E
.

va_start #ova_start BRI L BINBH, BMERE —MESH. ©EHA
-Bnd By Bnd AR M9 S BOCMELY 28 T —ME.

va_arg % va_arg ;EiX S P I e aR i — . 1% E eI By va_list
AR S HAE MR T —MSEEMMRBE, K5 FIE R REM
ME SRR S, SRS I e R R X AN TR R s TR e R R
FIEEF, S| IR CLUG A f7 i R BUR 0 h . (FEXASE I
F, va_arg f&E— P, AEFRBEIELAY) IR tRIXEED

% va_end % va_end XA SEM P A B, EREIT A — b BT RGE A
{(void) 0,

M

10.5 <stdarg.h> filli

& 10-2 B T S tstdarg.c, ik <stdarg.h> g 5. B
tryit % P EHAEISMHSEERANTESH R, MHAESHSE X
NERBAEER KA, M <stdio.h> P HEHATEIRARM K B EAS L.

o ARIMAE— AN LA BE T A b AbBE Cstruct KRB . w A
F—A CEEMER. FRESNABELE - SEEMHED.

i, EAAEFRRT va list BEE NSRBI (ULFEHHE
7)o R —-YIH) s, AR S R T PR AR

gsizecf {va list) = 4
SUCCESS testing <stdarg.h>

10.6 SE#K

UNIX Programmer’s Reference Manual,4.3 Berkeley Software Distribution
VirtualVAX-11 Version (Berkeley, Ca.: University of California, 1986). 1 T i+ i ()
i3k A <stdarg.h> {JEAY <varargs.h> HJE# .
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19 10-2
tstdarg.c

/* test stdarg macras */
#include <assert.h>
#include <stdarg.h>
#include <stdio.h>

/* type definitions */
typedef struct |

char o;

} Cstruect;

static int tryit{const char *fmt, ...}

{ /* test wariable argument listc */
int ctr = 0;

va_list ap;

va_start{ap, fmt};
Eor {; *fmt; ++£mt)
switch (*fmt)

{ /* switch on argument type */
case '"i':
assert(va_argl(ap, int) == ++ctr);
break;
case 'd':
assert (va_arg(ap, double) == ++ctr);
break;
case 'p';:
assert (va_arg(ap, char *)[0) == ++ctr);
break;
case 's':
assert (va_arglap, Cstruct}.c == ++ctr};
}

va_end(ap};
return {(ctr);

}

int main{)
{ /* test basic workings of stdarg macros */

Cstruct x = {3};

assert{tryit("iisdi", "x1', 2, x, 4.0, 5) == 5);
assertltryic(*") == 0);

assert (tryit ("pdp", "\1", 2.0, "\3") == 3);
printf{"sizeof {(va_list) = %u‘n", sigeof (va_list)}:
puts ("SUCCESS testing <stdarg.h>");

return (0} ;

} O
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10.7 3]

10.1

10.2

10.3

10.4

10.56

10.6

10.7

it B SO RSB R FRAY C BB 38R ERE — NS MR PRSI X
B 5 VR ORI LR 85 15 2

B3 DR PR G C BBiE R R UL 3L U I <stdarg.h>, s i%BRIFR A ERE
A A S HEP ISR XA S RIR 298057

i R Y I LR tstdarg.c (8 10-2) HRRECH BT RN C BliRR g
ERGE—NERSEERDPEFSHEM? PEMNL®HWE? MRS, nEF
PRV N A 4R B SRR LI e B R B (S B .

B AT HIAES, 4k LM <stdarg.h> AJLLERMG R C SRS T
TAE.

YMEERH char *scat(char *dest, const char *src, . . . ), iXAH
Hrl U —PEE LN FHEHEREHLENBA dest B, F—PFH
P RIGME R sre, — M EIREEREANFIE. BEGRE—AEEH, 181
ARG B dest MFHFRPRIG R A

[ ] BRI - N SRR EE MRS HER Y. WRE, HFEmMEE
RO, R — AN f DAL PR BRX IR FT 5 .

[ 1R ] CHIRTE LB P RE /S .
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<stddef.h>

11.1 F=H8

My 5EE

Sk 2 {F <stddef.h> B X3J11 ZRASTERIE CHREBPH X — %M.
XNBFHEIE T C AR L UG A EEmEES. THRESMEERE 45
EER ”q

XA Sk S0 B S SCAHL AT LABCTE 3 — 4> 36 30 <stdlib.h>, JRH i
RERZNEN. ERUHACTHNEFUNA T ERAWALF REHH T,
AEEIAERFA, REAE ML SO EA BHERBKR, #0TLUR X
MRAF . BEXHMTOY TRNERETEER LEREBE, Ad, &
RafEREH,

X301 BRSWFLEWR A EFFAN, BIEE TR, CIHFE
N ZA ER RS, M AR — - TSR AE LTS C iniE
PERIERES. C R — S SCER S X MAT A ST AR, &
M, T CHRuERERE, XEEM T IR 4 bRk SCE XA shiest
afeLT <float.h>, <limits.h>, <stdarg.h> ] <stddef.h>., {1 A]
IEFFEE, (B2 CHMElA xR mIF 5 HTiReA .

s, SCELL AR LR C brdElE, XM IREERLER A 18 £ 35
B, ERAXEAZE2IH CIRERRERNIEARE. S8, IAFITEX
DR RMRXH T EHR. BRI EAI LI B E 18 C e, €
AW BRI e 4 bRk 30t

EANEKPIERE T <stddef . h> FRIZEF/HIRTE, HAHEM 3 RHE
S 3O U P TSR Sy R A

Q <float.h> il T ¥ S BFR MBI
Q <limits.h> f{iiiR T EBERHIRE;
0 <stdarg.h> TR H T ESHERNFTENE.

.ﬂjﬂﬁﬁﬁﬁmmﬁﬁﬁm%ﬂﬁﬁﬁﬁKﬂﬂ%ﬁ—*%i#ﬁ
{it, B <stddef.h>,
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B HH

%2 NULL

% offsetof

T REFRA— N RE XL S TEA SEL, BB LA
WERIMEL . BN, k3XH <locale.h> g ¥ T % NULL, ffij <std-
def.h> FLHAL P NRMEL U E LT . H{M#, size t fl wehar t %Y
1t <stddef.h> FHAh AIFRHE L SO ERA . TR — kX SR M
g HE R A RER, ARBEIS XAk e RER . At HiAth
Sk SC{F TR 7 AR P Al EJCAR .

<stddef.h> HE L MR R FE 5H5MER PR L, SR ENE -1
HATEEE AR BNE T A G, FRENERGE T IR EER LATE 0
ARE L. FmEAUEXLEE XA BEAEFARRES, EEAHER
AAETHE

FH—Ji, fERN—MN, <stddef.h> g SCHY BT B9 BRI A A]
LME R H MBI R B RE NE SCRRE . SEHE AT ELL— 1R # RS
EREE LR RIS ERE AT LT . '

FRE—-TX RPN IANREE L —ptrdiff t, size t H
wchar_t, §— MM —MRERRE L. BN, —DEINEERE X short Hy
16 {ii, wchar_t Jy24 {i, T int 32 H0. Bk wehar_t FIFgRI—4-3
e L FEAKRAEIR, FAMMARRE S R k.

532 Bl % NULL {075 B A LA T 69 JLAS 28 50 AP 33 H 453 A ——0. 0L ER
# void(*)0. EE—MIERX, F5E0 LIRS RERRAEL TEN—
15 1] void RIMFEE (FKEFE W) char. signed char BY, unsigned char FERIRFE
O RRMSPAEHRTIE. (113 FrhaHEmiEgiTieZ NULL, )

TECIEBESPEET NS ETEESET. X#NAIE NS T
. SR, HA—FIE D20l DI R NULL ] e FNER T .

WA %R offsetof. AJLUH X NEME A A X4
ARG B R R (IFEY R . MECRAENREX T ENTE
HAA, R, B—1EAFESHAEXEWENERATER. Hlwm, —4
TEA RS EMITT R RR A, XS RAXAIT AHATE C bR
e L5,

A] LU4P offsetof HEMIT Al BHEREATREHE TR, XM Chr
HEFEE PR EMARE ORI ERIN. LFREEMT B CESEIN
FoR A B RAEZILAEF S, XghRsk {4 <stddef . h> FEEM R E .
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11.2 CHENRE

<gtddef.h>

prrdiff ¢

8iza t

offaetof

7.1.6 —MFE N <stddef.h>

LA B3 50 RO AR S S0P <stddef.ho 52 X, WEMELAT 75 LA Sk S PFthE %,
T AT A R b e AR 150 .
HRUF WP ILA:
ptrdiff_t
BN B B SS BLe AT 7T S RO,
size_t
1t sizeof FAERFAVLS NI AT S RESI A
wchar_t

K AR, BN AT A R R TR R AT LR 0 AT, T
IR D LI EM KBS ER . RIS E L 2 E . 52,1 B0E LI REAE 1T
TEW - -0 A B SRS AR i M E - TR TR WP D I 7 [ BRI 3%

EATWFILA

NULL
A A BlE X R R i
offsetof (type, member-designator)

HeHF o — 4 size t BMAYRMAF W RIE, EMERMEHAEGE Chope
50 FIES KSR (B member-designator 3§ ) MR R, LLFET M ¥, member-
designator T %I -

static type t;

R Rk & (t, member-designator) FX21HE - HUAEFE L. (LRSS EMIA AR -
b, WX R TR A L)

0. Xk (7.4),

11.3 <stddef.h> ){FH

A ptrdiff t

Af <stddef .h> ‘P AYHERUE LM EE XAVERIAR LA AR, W
Al A%k SO R LAY — el & A . AL A iEGk . SR, B
ptrdiff_t K RIF Ll offsetof i MRk WAFFAM. BHFER T
— bRk s SR IR EME L. Pt pla RN NE L.

1E— C #ikA PN E S AR, 45 RAVFERIGER prrdiff_t. B
B0 L A A A SR, ML Ll BABA e & ine 8K Jong 281,
ZAREE B — DT AR, BT RN T SEE size t {7 HH
W, bkt e LA AR F A RN, MXMmPhELE S
REWK R —ED.)

OF YRI5 B A T AR ER G R, A GeXt e T HIw .
iy, Heph—NE const KRIBRELR, MH—T8A, BEN1HS A R
AT R AT, BN OGESRARAY, NERKERSRKHEN. AEEA
BEBA S5 T2 5 XX 1B B9 BR il ——iX P~ 18 £1 20 4148 0] [5]— 4~ B BediE X 4
BT E. WA E X PR RN EER, B S RE D3 —
AT AT o] &5 LA 5.
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#£ 11 % <stddef.h>

i tH

EETE LR R R T E SR . R A AL
TR R4S k25 ) o (3 — A SRR (LT ML) RS
MR R, B EBSH RS, BHiLE SRR LUK E A
154 BB R KN (RLF R EBAD. IR BN G A4
BHMTE, BAXNRERAST SN, FERXEITER 4%, &
G MBS R AR R XA M TR R B T hi 2.

LR, F, Fikk sal5)-sal2] MEMA R 3, KA ptrdiff t.
i, sal2]-zal5] M{ESRE -3. XFAFREFPHBRaRE -IELHS
PTIUEMBAHBIENR. (MR aBHEH 5 g, T sals) XFENR,
REHBARAREN—TEAE “KREBZRF” WcHEw XK.)

E— S, prrdiff A EERRBRESE. RIME -1 LEH,
size_t J& unsigned int %Y, JR 4 prrdiff t gER ine FRI, RIS
—A char ERIMBAABIEMN R x, ERR/DNKTF INT_MAX FF5, G
<limits.h> {85 INT_MAX 5E SOK inf ERUT] DAFRR R IE(H. ) R/G %
S0 T A

#include <limits.h>
#include <stddef.h=

TR

ptrdiff £t n = &ax([N) - ax([0];

AR n i ITR R RIARXGE R R 47 AAgR KK AGEERR
—Aptradiff_t BRIFEE, FMUSEdmn, SREREXH. X4 mME
A EER, ERECIESITEAME.

BRFEXHEMALE HXFMHLBRLEE., EHAEREER
HIXERR ST FONEAS &, W HEXETHEE char. signed char &
unsigned char 268, HAWKRATIR/DRA . ErlRE R4 EIRE inr KB 16
MR EVERZEAT, tun % 4 7E IR o v 613 B K B0 X 32 49
HEVEREWT.

BIGEAREE, th HA 2445 @ BN AHEE T 20 DL E Huht 25 B 89 F AP B LR
ARSI EHE A S AR . MEMB XL TRE, ATfERAERH
W, B2 ER (BREREHAEDRD WallgaERESMEix. &
FF o] BB < A bl i X se e, HIERRRRI IR 20T .

FRAUE BT A B X LR 2 TE R — B RS E . AR EMEN
ptrdiff t RAEFE L. FFRETEH LML REE RN T inrE R AR
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IR SLPrp Al W, BRSNS ISR, XA SR
ARRE TEATRERG AN ENSEER, XPERRE T &wEo B4E
BIF PR . M AT LR E — S EREE S B R RIT T, JERRIR
WRITFE.

A size_t £~ 1T CREAPEH sizceof E BT A M, LER P XML
size t. EE—TEMFSBECER, nLIRTEESHANE CBIET 247K
AN, BB JLE BT LA B R unsigned int 8 3% unsigned long K%, T 5 E—
A AR A SR ptrdiff « B MR TS 268,

SR1fi, M ptrdiff_t ARIAYE, size t kE /. ERERHERYA
TR ERBEIEXN R RE2MER, FHEERRLEL/DEA SR
ERFATES B A, M HEH size_t 8f, FHRERKIZE
ALu . WALHLCEFESESHBZEERASRBEAYEED, Hlin
32 (M F R FIBRTST long KA. KR size_t MMM EHRM T RN
(B . I8 BB S KN —AT BRI R size_t,

CHrMERET 2R 1 size_t X8, REWBASER FIEHARHH A
XFER . X TR S EEFRE N IRRHE TR, X2 —FZE
B, EWF TIERAERREEREN i K8, XHE -FEd.

TERL T P B A MR T el b ik T R R BRAE RO M Ty, AR i fd
size_t K&, Rifl, RATEHERUAFSzREMNEEL. Sl fed
—ANEF SRS E] A B-—KEAA . IR EREIRA XA
HErRAX R LTS, B ATESBAILIEN. FLLE, ARHRBMEF
SERAIMBRARE. L, ARREENEAEARAME (FW <stdio.h>
FE MR R OGS R EY EOF) TIARE TS (E#b Xt e A 1T R0, 4R, it
Yo7 Y SO AR AR — T 5E .

AP ERNAE ST AN [ size t KB, FHAHREESRA]
RESTE RS T A it BB X R 2R Fon. AW, TEFAXHFEWNLT,
G A WO 00 3 3 B9 RO/ AR B R Mg PR il £ — 1~ % 2 B K/IME B
HA M A T ARR SR MR, A R

# 7Y wohar_t H-TREFYFHGFHEFEE, HIINSH L x, EFZRAERE wehar_t;
HE AEFFFHLATH S, HWER L hello", EHMEEN wehar_t &
48, wchar_t R—PEBEEER, B LIRREISIFHIG EFE T F 1T mE
AT RS (E.
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U F

<stddef .h>

7= NULL

A F— AR T WF AR B /D L F A B R IR, wehar_t 6] fE A1
char —Ff/he MF—TAEWRKELIH, EVTHEM unsigned long —FeR., T
HERT, wchar_t &—A~F /A% 16 (L &R 18 short 8% unsigned short iX
BRI RY.

0] LLH wechar_t B RRA A DMRITFRFE D TAREEEN S, <stdlib.
h> U B A R A LA R R T R TIRE, R TR
U235 S R 5 4 8 ) — B 5 4 R R AR 4 R M A 25 M3 1 A 1
HIXFAA, B, kM <stdlib.hs> g X T wehar_t A,

FNULL JLTF-Rf LAYER - IL TS E S/, TLHEEE
AR BEF A (BESAD) MR 2 BB S Rs AU (E
wmn YHRBIMIEE, XPEATUEE N 0, OL ai# (void*) 0 b H{F
FE—I.

BA— 1€ XA BRI IRE, 5 REEARE. Xl
ERE AN REX EEEU:

int (*pfun) (void) = NULL; /*WRONG */
BRiEEs 1T RES B RIAX BRI MBI B X AR ATRE .

NULL ) P HEMESZHRAECEAHT. CIEFHEMMRARSE
PRECIFARY . B2 A RE R A e BOR A B HR ISR & A ) R S 80w
AR . Hik, EAREX — [ HEHEXR ARG REXPER (FlI0LE
tan(1l) Ml tan(1.0)) H{TIEE. FrLIRERFRLGRIES — N SRABE
IEBRRY R .

BAC R B AR R AR BT A R AR E = HeR B Y . 2R 1, f77E—F
FEMHEM, A TERZTESHERN K (R <stdio.h> FEHH
printf) W, REASBEIBA X NHSEAN . SHIRLHMEI S, IHE
CHLMtiE . 28R, Hrir k4 — iRy R, (B K aa iR,
BIOEAHMNSRETESR, RHEFAREN.

CECHEFRPNTHP, RS NEREMER. B, X RAME
BT imt B long PAY—AK/NHERE]L Bk, 6% %0 8t oL HhEyE
il —AEARA PTRERDRA R AR AT IR . i NULL & SOX A8
FE—A, RERAT LR ERS —MEERIEH . XDREN IS8R ERX
R A . BRI RIBAN R R B E— T = et Wi

ERMBT 28, EfHANIEH MATA B ECEREA R KAARF.
W5 R R T AR ARH A, R (char *) 0. WRAT



11.3 <stddef.h> &54¢ J§) 221

7= offsetof

AR B RFEMIE, JIRTTLIHE NULL 5 CR2EMBL (char *) 0 ke, iX
PTREVATLME ARS SRERARM— AR 5.

brifE C AVFAFIE AR REINFRR . 5220 IEE E 0 MR v %
TRETFe i ATRE char W54t £ 8 (R FIKI0) signed char B354, HE RIEMH
unsigned char BJ15%1), 3 H AT LA FBUK {5 Bt s i@ k. Tl
JTERALTE 1] void ST E D — A BAR X RIS EH AR AL 9 R 50K
B2 HOMIR [FIE A

FIXHRYSEBI, NULL | &M E R (void )0, HE, X AREIE
f& [ void ()45 4 FIT M HARA GEFERD) EHAHEBMESR, TEEAEM
PRECR RS . Ak, REEIE NULL 5 — N8RS EE, BR
REL MW EEN— P SHEAARRE—MEENRERLRIEH. RINE
RELRIE AT LA — N F R4 sk & — A8 B35 19 void 9384 EW R .

G5 C B A — R BLAC AR 2 ¢ 2l S {8 A NULL.  F— 1B i R 5% )
RUHHARE G NEHE R, & (int ~)o . BARXHSMNE
FRKE, HESERFEERIMG. XFHREN - S RERATED
TR PHEG — 4 0 RAE N EIEH R . XNHEHRRCLEBHERT, M
R AHCES ) R EEH AR T .

BB E RS RIS fEZ M NULL, fFIESRH BRI ERE
ARG S . FRERREERFESR A H FREEHNS I FE. RUHE
TR FREZ A ESWROBRSE, R MERIERRZIEM void 1)
faE HIHT .

NULL 7£ 6 P ARIEY kP EAE L, RESER. Mm%
B—MRE, REREERE.

% offsetof R RME LM — A A BB A RGN BHREE (L1
TN, AR ARAE F — A~ 2 BR B R Ok X — G5 (Y B BB T
fh, X -SAREE. B, aTLIEEE 6-15 Mk Makeloc HE 6-13 7
_Loctab,

KA R size_t RAMBRIN R EAL, XFEERE LA
RV — T EBEN %, flin—- P RARATERWERE. Xthidx
e rE— AR ik, RS T I MR

struct xx {

int a, b;

}ox:
static size t off = (char *)&x->b - (char *)&x;
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W5 — AR AR A E LW, A EHER T REW G R
{H, FERMTIBHLER: HANLIRNER T 2N RER.

AN B o AT S FH R LB AL R BI AL B 046 BF, <stdarg.h> fi5E
IR PT LA I — MR Z A SRR R BIT NS BB S B8 . TP
B2, HEEUTENWE, FEFIEE—TEMNEREE, BI5HR
RZEHNEHEMBRSYUZEFASBRAR. LhEL, ENATERIET &
A SCHEEL .

TEMAE offsetof RP{EH A AL, .
#include =<stddef.h>

struct = {
int a, b;
box;
static size_t off = offsetof (struct ¢, b);

11.4 <stddef.h> LI

S
<yvals.h>

£ offsetof

Bl 11-1 @777 X stddef . h, EIEHRE. TR T AL
4 <yvals.h> RBEHELHANERE R EXFHHFELT, BLEERHRE T
FRA K 3 N HEBE CAE NULL B, kX <yvals.h> —REFUUTF
AIRE 3

typedef int _Ptrdifft;

typedef unsigned int _Sizet;

typedef unsigned short _Wchart;
#def ine _NULL {(wvoid *)0

XEE LERE LI EETLLTAE. SR, FsLela] gEE R ENTHa—
NEEZTHTER, XA ENT#HITSECRA.

X7 offsetof, MM T —MHHMETT. RELHMBAVFHELIRTK
RFRIE - M ERTHE A MEHER, RENSERIITHEIER. Cix
WA E SGXFITH, PR AR E.

B R A AT X RN E S, XA A AR S LAE. 7 size_t [A#GE
kAR, BHIR AR AUE i 1R W KR BIC— T F I L H) (zero_based) Hi
I ] — R W H, EOMAEZBEN RFXXPXERENTT
Ko XHHEIGLERSBIE X R RN .

FEHRE, REBMIFHFBATFIEM. WRENZHALRHTF, RLHF
B A EH P EHE X offsetof, X T EE C tnifE, B—LBELH
REEF I
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A 11-1 {/* stddef.h standard header */

stddef . h #ifndef _STDDEF

#define _STDDEF

#ifndef VVALS

#include <yvals.h>

#endif
/* macros */

#define NULL _NULL

#define offsetof (T, member) ({_Sizet)&((T *)0)->member)
/* type definitions */

#ifndef _SIZET

#define -SIZET

typedef _Sizet size_t;

#endif

#ifndef _WCHART

#$define _WCHART

typedef _Wchart wchar_t;

#endif

typedef _Ptrdifft ptrdiff t ;

#endif 0

11.5 <stddef.h> #Jillix

[ 11-2 B/8 T X {4 tstddef.c, ERi% [ <stddef.h> H g L LR
MEMEEBE. ZXH4—R—-MRENRF, FAERAT LM R T
EEL, XTEFBERT size_t M wehar_t 288 F 8 X S 89 K/
(ptrdiff_t Ml size_t BA/PHEE.) MBR—TWF, BFERIEUT @A
i

sizeocf (size t)} = 4
sizeof (wchar t) = 2
SUCCESS testing <stddef . h>

11.6 SEIMK

P. J. Plauger, “Data-Object Types,” The C Users Journal, 6, no. 3 (March/April
1988). X & XFE IS T M FEaY3h BUAE ¢ i J LA~ a1

11.7 &
11.1  BERBYSEEL Y ptrdiff_t, size t fl wchar_t $EFERUREEARY .
112 B—MBF, ZEFET AR 56 E 0 LMCE wehar_t FUBEERS,

11.3 WE—MEF, ZBEFTLASER S E#E T AR ptrdiff_t fl wehar_t
HIBEHER.
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% 11 % <stddef.h>

E11-2
tstddef.c

11.4

11.5

/* test stddef definitions */
#include <assert.h>
#include <limits.h>
#include <stddef.h>
#include <stdio.h>

/* type definitions */
typedef struct {
char f£1;
struct {
float £lt:
Y £2;
int f£3;
} Str;

/* static data */
static char *pc = NULL;
static double *pd = NULL;
static size_t offs[] = {

offsetof(5tr, f1),
offsetof (Str, £2),
offsetof(Str, £3));

int main{}
{ /* test basic workings of stddef definitions */
ptrdiff_t pd = &pc[INT_MAX] - &pc[0];
wchar ¢t wo = L'2';
Str x = {1, 2, 3}
char *ps = (char *)&x;

assert{sizeof (ptrdiff_t} == sizeof (size_t)};
assert{sizeof (size_t) == sizeof {(sizecf (char))):
asgert (pd == &pc[INT_MAX] - &pc([0]);

assert(we == L'2'};

assert{offs[0] < offs(l]};

assert(offs[l] < offs([2]);

assert(*{char *)(ps + offs [0]) == 1};
asserti(*({float *})({ps + offs[l] )} == 2);
assert(*{int *){(ps + offs(2]1} == 3);
printf("sizecf (size_t)} = %u\n", sizeof (size_t));
printf("sizenf (wchar_t) = %uin", sizeof (wchar_t)):
puts ("SUCCESS testing <stddef . h>"};

return (0);

) a

[ ] Fe gl fRipsd — DB AVE & RX AP RIS fEETER, BT ENHR
DEANBSHEEREANES, 5H— D0 LI HX I EER) of fsetof
HIRE 3o

[ R LT BEME C ST, XY nul B—THETAREH
RAMANTIGH . WRBAHMMASEAEY], Il nul fEASBRERX
4b3?
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121 HEHHA

DR
ki

EH BRIt

kM <stdio.h> B TREPATMANHH KR E. JLFHE MR TR
EPATHE BRI, PTLOZA RS Z M. L E, ERBERHMAC
PRAEFE Sk 302 — o XA K30 b HAMAT T S SO A i B E £
[FIES 1S X L R BOLEIR B 2%, A EHBHREEL MY,

A8 FETBLAFIILAEE:

0 C ArHERE IR B A A / i tH R

O RS N SR i HoiE R 2% R 4
O g zURLG ST T ENRH 8o A0S ek 3

FATIL 2 F T IR e

it ZMJLHER, HHEIRENENSEEE T GERAR, BEH
I EARBEBAANT. RENEELEN T FLANRREE L
15 23R & 3 TR AR A S AR R . bR C AR OB HIBERY o 3K a B
;F'ﬂ

7T 20 tH 22 60 4 4t 5. #H, FORTRAN IV # A & £ 3 7 T §L 28 19 i
Ge HEWMBAEEMAS), MEATEES A HILGE RS0 D)
FORTRAN IV #2/F. AIBHMHN T ERBREAARE (F5H V0 di.
7F FORTRAN IV &, ®]LLX FORTRAN IV {54 [a) §9 1/0 & G) = % i 7 i
EH¥&itird . Wi, 7Em @B YIS IBM 7090 LA+ H i,
%l READ INPUT TAPE 5, {HE7EHAWAIHL2S L READ CARD, JTENSE R
i}, {#FJi] WRITE OUTPUT TAPE 6, PRINT bi# TYPE,

S5 FORTRAN IV HER 738808 T —/ Ntk BLAEWT LIS S 5E %08 1)
READ fll WRITE i f), ®|—RGHWAMIAE T E8 218 (BH LUN) RH
BARM B 4 o IXHER AL ZAE AT AT 1Y bR Sy arin A SR Fr, X
AT LR GE A7 AN BRI IZ TS FE B £ v & FE £ LUNs AR . JRAZF B
&9 VO K T .
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PIP Thék

i# N\ UNIX
B

AR

ioctl

IREEER

A, SMERRRE R AOERA S HE TR0, B, 4T
DU 7150, B —1F B — D TR BB RS . 0 R M T2
FET 4L, B ITO MBI BIF 0. SRR SCAmEER S, i
Bl i cE B S A SR L, BRI R R — AR
(Flal o MRAR, BATTARAESE 22 0T LI SRR i % ) 18 4 S 47 SE R A 6 11y
I

WA M — BB 5 THRUEsH B L #4254 (peripheral interchange
programn, fFR PIP) ML, ZEFAFEEERESHERENTEA
i WRIGIS NPT R A M DURAE. EWE T, AR E Lo ik
HIGETR K AE PIP R REZESR 8. (ARSI T LDERR, ARBEER
AefF BB A

JaK CRT &1/ E T, RETFA AT LR SHEN, SR -ITR
MBI GE R B % n L #AT, sl 2T, TRELTEMHETNFE/R?
Km A F KPHIRGF T RENRITHEFTG? & BEA LT EHBIRGT?
B R R PR E SO A e ? X o] BB B E R JLF M CRT &3m) ) ff—

20 fit40 70 AR B HER T UNIX. Z%3# 4 R M T & Ken Thompson
F1 Dennis Ritchie, BT A UNIX A TR B4 M EATE B T NS K.
AT X TR &SI AR BIFRI AEZ —.

UNIX X B A I AR GLAKH T nE N BB E K, CARME—TURITH
2k, XIERBFEAXANPIHEEN, BWEEFGSHEFAEN. BaxX
FEET2Y 5 ANHEE A I UNIX LSS HEER B AR SNE R & FE, o LlE
FHEMRSME O E,  AN 0 i ST T Py AT,

UNIX $26t TSR LEI R B E “X4EO” MR, &AL 2
—AEHPIBRE R, EUHATCEN AL &S TE. TTULHESR
Al ioctl kREHEFM A -PMREREZNENSH. WA ioctl BATLL
(EHAMEF) MATBIRITLAEN &R R E B A&7k
. K, loctl CHEBEN—NEWEAMN /D PIP, &EHKEH A
AbHR V2 .

A MEIEXHFRBIE 2 EREERBEZRA&N T 1®RE. g —9
UNIX 9] e EH SR W&k, HPUEEm- -1 FH UNIX Hitgee
E. (MS-DOS XM T A HLE]. ) B M, Thompson 1 Ritchie KA 7 —4
e, RN EINIRERTA T RS IR ERE AR .
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X HHIR

— Bt HiR

XHKE

C WiE#

—

%4 Dennis Ritchie /3 — 4~ C %1% 8 /£ PDP-11 UNIX ¥ & 1iZ47 1, C
B EE LR A T M TR RERI RN VO B, BT ARG —
R, A oAt — 20 R ACLLAT{E FH 3 LUNSs (680 JL -4t 1814 th i
A KRR A LA 4% A5 R 5 A AR R /O IE B B 4E R T4 SO A
. HACR A M -z s B M SR W ES, A LibR ) E
73 ACFVEEFF SO R et it LU & g,

T AL R F R IZ T B, UNIX shell 47 BC 25 45 N2 1T 0 BT
3AERME AR AR, XU RIS R HNA RS A o d
WA ER. GPBBE, S48 UNIX F1I&R8, BN EN17E PL/A H
MULTICS E#AE R &b 7.0 By Rilidsr o r g alfem
T 5L T A0 AN o PR i A A U O A -t SO A B BR HE R R L. S0 T AR
111 B

Fah AR MO R T R SGH 8 AE M. UNIX 3 A2 BH k1)
ST H ) A 5 AER R e R it olE N — 288 K ey 8 e
e ZAEMER UK. %, PRS- -D AL &R
SR AR A R, MR X aiEd s vl LU IR SR
B . B ARAELS TR EMTEN ZEHmS, Kigdl
2 iR X L A7 A B, MU X SR e R PR oAb TR R R . BT
DL, UNIX iHBR 7 3CAR (S5 AEGE) Mod®m (SR 2 WY
X 5l

AT — et R R . KR R R ER 2 i b TR A (e
B B AR SRS B & R IR R A R A R, (HR T s
M. MBS R Cfbch, RIEEE SRR %, ATae4A 1 #1000 4
WA E TR INE 7 A . UNIX B B EGL M7 15 EOK % 1
AN, LA RS S B B B S0 I A A . B2 kb R AR 61 AR
RNEIR AL ~FpHLE], R ELE AT LLORE DN & BRI A B TR RIRE
NE T A EEKEE I PIPIE KR . GERE, REW, UNIX (3R
H] da iy &—— ALK PIP.) |

L, BRI AT RS, HEEATEMEH . NEs
B S S A REE RS M C #IFER R TE. BErraes
A KRR IAM UNIX REH9R T — R A, 014 %5 BB Sk bRt 4 A4
HY IR 2% FIOERE T L, T4 24 A P B AE R G F A R IXHE.

M C M UNIX #8280 I fE R AR, SBHXAHMET. &
I g R sl ., BRI T —SeETFMRE. BRINNZERH CHEFEICE
B R VO B, E RS VO FERIEN AR FAMNEE i
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<stdio.h>

RS SEIL A5

X3J11 F&
C ¥t

XERS5ZiHH

A SR B JLTFRA C TR QA EAEST S0 B o i e
RELENSEH—EA A RS ERMAM VO T. KEHALEETRA
AEZ ML IR B 1) PR A0 /O AER.  CRRATTAE A A5 ) it A B A R ASR0L T —
LEREREIR S AT 1B ZR PE . )

) 0 AT A L BB 0 A0 Y BRARAE AT A M 75 7 UNIX A1 K 84 &
Befk ioctl MR &MEEF . —MKRE, RIAEAFBAEM. Fib, &
W2 R 3E 2 52 2% B PR AL B & b B & A Rm SRR R ST 18t . BARAE C
AT LU B I E AR A A B R RAEM AL, X -RRER. C
i E el AR ZRCAF B RGN Bt & MITEOH. HEAN
fi, FEEEAE A B LAIRAT FF 5 L B SCARAT AN A0 B A0 A M T 2 e BEAT ¥ 4k

{E4F UNIX R4 T, HAIAREEXLEBNRGESHRRUREK. Fit,
BAVCBLE S I ) — DR E R, B IATAREIC E B mUE K A A% fu 4] 7
el M) Hils RE—FRETLR CE, hMmERan Vo KR
PN TIRBERNAET, FABMTREFRE. MRGEFENEAS
ARG MR E T B KHIIEE, FTURN LA ENER. XREWE
HEIA W VO RET s InE D RIS 284, JF BT EE D Hu s b 49 e £
[ ef A A B 55 UNIX IO B3R (1 278 5 2K U 3 i A2 &% ol 2R 46 2 Th) AR L A
WHMS 2.

X3J11 TRESTE 1983 FEH IR B FFS8 C & ANSI #7#. 4 UNIX &
i CJ RAARLE UNIX A P 2z 814 TR SR E], BXIJ% UNIX H P A se i
iR 10O W ABX AT XE—NTREHEE L. XEHiph—4
IR SR B R R T C SRR VO R,

FEERTIE i, ARHE C NG AT RGN SCA ST 3 I 30 R 2 16l () 22
A, BIA UNIX Z S0 KB 5 #AE 2R G aE (3 S B3 0] Fp X P Fh S 1.
i, MS-DOS X 3CA SCAFRI gk 6] SOt R iF R AR R R RGER A, (HRTE
A SO PP G5 AR AT AR e A Pl AT . C SRER SCAR SO (R B AR 2
MEFMZER, (BRI S SR BRI ZIXE. B, BMERATIA
AAREZAT KR, X R LR

T 7 A IR O] LA &2 — N S0 1 O SO SO & — i W SO AT
MhE, mitn, TJLLR fopen(fname, "r") I FHF— P CHMEFITH, T
HEC b, XMERBINIIT LY. WRESH—4 binary 3L, W]

- LA fopen(fname, "rb"). A LA b MEHMAETEAT. (b BMAEKRK

o+ KRS AR SR VFRY L)
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BRXAEFAT

XAEITIRE

XHKE

£ UNIX AR A X XM A RLE T, o L2288 b B 2 7.
Wi, AMBRLET, ZMHXHNEHEE. nREFEBMI MRS, 5%
BEEFREAEHN, RS EHMIE fopen R, BN, BFAHES
FE A TP V75 ThI L 86

BB A SR SO AR SR SCA R K UNIX BRI B B4
S . BRAETHITUF PIP BY SR B AR, CARITHARMARSFH AR, H
We, SEBLEAE A el ISR A A S0 = L o R N FR T B AR TR AR K
tLAREIERE P T E M A FHFA IS HABRF T UEHNEAL. X1TEHER
TSR XALHOFITE. MAHEHT, EEFNEZREKAXH.

e R G AE ) SUA SO S B RS S 8 LB . otl-Z R IR B
TTHRBERA THBRXEHEGEERK. £E CEAFLHEPHFEHHLERHE
Fo B ATREA SRR UM EER RS, LKL, ATEFOER
B, SAXEICMN N AAERTITE AR, B2k, BATHAFS
Ko

MRER T XARRE ¥, RERGBARRFBLEREN, BAH
BAERMENHARERRITHRE. MRETAXEKXGHEE —TFHAR
RETH, MABRBHAZEMIATHAIEEESR: HEBIHRELE, K
AR XA ME T — P RITHF; REBFEITHRES BB E.
LA S A U B e — T A 2

HUWRGHENGRFRT AT Fibh H = CARIT R, FELER L
WErTTRERGET -ANERIAET. EEBHEEK REFSEZARE
BT XFITPHER. B L REE I UHRITIEE A AEH.
Bk, MRBFER-METEEKERAEFKBER, wahER
£, IARSBTHRAHAT. HE, ZRBERESRIFEEW T RHA TR
)0 A 2 G FHE R AR R MR . AT B AR P A EZH.

AR, ARGV LLUE A A G B I R 1 AT
f BB & T ERABLETFTRRSBEME, URBHFRHEER. KA
BT R, AGERTRERRBRREASFENTATH . RBBEFETRN
FafEER. CHRERERIAITREN LREZ 254 0745/, (Hig L, 1
AhEd Rl RERE 2 5, KR C WICHFT R 509 )

HMRGRER AT, WRCET — N F L HFEREEMIME
7, REHERA, RERRINEHRZ XS RIFEAFX 4 TFRK. B,
bt C ARVFSEIRAESC A 22 30 I EIBR AT — B BEERR— R
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ST

MATHEIE

Tt —AER KB Ot AT RS BRI . fF UNIX F, ATLAH —4 32
PV R X EEFHNAE . C ISR E L REBEA N long 26K
AR TEEMNXHAE, BAERMEORG A, B oM &8 /)
T 22 A, ik, FREM CRMEREDTRIT — A0 (%458 (09304 247
BR B R B4y UF X AN ) L

RSN XA MR E It e 2 /Y, BRM R & s, LEEFH
HEVAR, B AFEFF 5 AN SCA S 7 55 1 50 F 8 S MO AR SO AP i e i <7
TR S M. RREFATXEMHER, AR EFERZEHLHT
iipri Sy B

At TR SRR 2 R EHSIA RS E . SEI U
i REFRF BRI A F, Balbl @ s — ks e, R
WAEFEFREANF (N0, SATAXTHEMMERER . Arblot 2 sof
RIERHR R E IO AENAEER T BRXMFHRBE NP R ERbE
PR BmEELKMT BB GBS RBRE, BF RN
FHREANEZNFFT.

IEMA WA EATIR M, UNIX VO E R R4 F R4 R & L.
UNIX Z Bl 8t K39 RN A VO BN E —MRERMBRE, EMNE
FEARRERITHREF PRE. CHFSHERNER, RBCYEN SR
PE, PIREE DRI KD, BRRET . TERARHEFREF. MLk
AT VO M RE A L AR E XL BEMARA G, M HHARE S5l
E&TRAMAZRRE, HicxE - MrRE.

Fril, B RRFETE R REE RS TR BIF T EAMETE, X
MEAL R ERE / AC R AT A X R MR E M b AR B XA 176 X IR
A “BARIBEIBRT, AR, ClRVI R SiE H AR AR L F .
EATIF 2R, BHUAERBRIT R —ata], J05E R i e E
BT PRI RG WA, PRSI0 IR ¥ 5 25 B A 3 XA SCAFEAT VO
fEM G2 ARG M. VO RS0 B M H A 1) 2 32 SRR Sl R a9 2% 4
B

MRFIEME, BIEFRAEN AR NMORIE S ERESRPRIELE
FEHISOE X & At 1T ek . A SRR I T, BROA KA R A
WA AT LB e AR S IR KR R . EREE DR E, ROy IR
EHRENE, 268 ANREERF RERAE.
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UNIX I/O =5

$EE /0 EiF

EpfE Rt 57 Rk, AAMRERFREmIESatmED,
YER—A RN, JCGE = JLF A BEGUIE A B S A0 R rh i B R B 5 NG M 2K
RS, FRME, XS M A4 0 X Cie EBLR K. B
AHPARBERBEAXANREAHZ A RER LS, XFERSZEHZ
e OR B S ARG, M0, F b ms ik i 8o
ERUARE VO, RS, BB REH B,

FTLL S UNIX AN R 2R P A X R s, A REIEMSE. &
UNIX T 7 3O, P Rk A SR s, B2 — A/ ME¥H.
A K SIE B E R TE RZE b, IXPEREATT L8 S H P B iR 4.
T RARG AN, BTURHR VO RETHA N # IR E 2%, {£C
FH B BR B{E FH B b B 2 BOMRAT (] B RO SEEL T UNIX ZR 40 10 P 3R A J /N
CRUE A &5 g o] e S 2 R T B 1

17 UNIX K #& B VO ) C i #t 5 open. close, read, write fl
lseek %, EMIAXHHAEFMN VO ZMX P HEE. ENLFH LM VO #H
B, XERBRmEERE/NLTTENEROBRERET. BIF, S22
#E C T 1O [R5 AR R L.

], FE—A/PRE. H&50 UNIX 95 KR SRR X8R
G, SHAREFREASEME SR, ENER P FRHEKBRBIEHT — &
iz, AR ERARFHOEROREAF I EAN RS HHSERD.
X AZGOARAMERANES HET 70 LT B2 — 7l
e

UE B — AN PRAERE, X R B R B0 B B AR T 20 o AR Tl
WX, HApAEREN], FHESE AR RFRF I E. ZEREL
YR8 F fi8 e 216 LAY FILE RBIMGH . B — it 8o AR iC 5o kL
fFH VO K&, EWROE T —MER ST KRB MIPRERE R, X
BT Ll REM X PR AT HEE.

WG X311 BHR2 BB TIRRFEME CHrfEEPRRE. RBA
AL MERARE TAURERSFM /O it HE2 S CLUERETE
TS /O Wi, TERFF T 5 A A A UNIX K& R RS, B2 e M RCE R
Tb

Fe 4k DL UNIX JR 35 b B 6it B Se LA 18 A read il write MR R, % A
\ATER P X EIE, B R REAE 45 M4 30 b X S s B AT IR 4 0
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<stdio.h>

FILE R

G T . ERRRMOAS DREZHZEPINE, AR S FE T
AE, T H 2% FE A0 LA 1 AR tH IR 1)

Bl th B0 T #EiR P RER R : B4R mn P (P BE D6 20 78 TR B #1T 1O,
HZEE UNIX F2mtk. a7 bl 2R 48 JUAS 0 ) 3 09 & %0 61 0 fopen,
fclose, fgetc, fputc, fgetpos fll fsetpos F ¥ ¥ LA HM /O, R,
EFEMU 28 T A Z 8 s #sk, Rt aT LU B 5B 6] 8 A UNIX Uk
FIRESEH VO. XFESAR{E A FILE 38X KA H P £ [t 5 Ad 22
T. LR PMMERSE LR C REEMARET LIS HEI 20, Bha Ll bk
Aol EL.

Wili, M- AMFRRERTHE, REALE M RE, b TIEH—4
R HE TR AR RIS, ERAB TR E RN EEHE T #
REEEN 5, doE f3E UNIX Sk 5 R iE .,

BiE, XNMEFRIUERZHEAMGE, —ADEBEAMNZEM open, close
FREEAT R B[R, XERECNREN M E CH R 4 5 ek Bk HUE
AR PR, XBEREF LR o AR X B H . X N E KA X1 fopen
—EAGEIA A open. T H, EAL4EZER UNIX VO [RiEHRTTLIAREY C b5
#He.

FRSPMFELLIE B AATTLUREE fgete SLH read, HiXHM
MEAAM T AN, NEREREAS. RGP RREER T,
1 R B LR R RE, (B HR AR X ik R B2 s, MRt rRE R T
o Ath BR LA A R AR Sk .

by b, R CERAMNTIVORAEERT — . AT T EFH
ZER SRR AN ERNERRUGERE - HRARE. TR
BB (FILE BIEME) MR —EZR L. FEEEENZHRNE
PRl 2 P AT IR I BB N o 0 2044 RS T 18 A BR BOR AT WA /O 8
1.

SRT, BREHE RAFET . ¥ fopen fTFF— A FMIHT IR (BRERFIT
2T 3 MR AIEHR), REME— FILE BEEXMR. HP AL
HIE FILE HURAT RETNEEH, ROYR P AGEEA S ERE EL RS
EFNEHRBBEMEEE. CIrEERE TR ERMZERMEAS
BRI H VO sREHiE LERR AT AR ML, BESHPXEN
ff— LB BAFFIHLEMIL.
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12.2 CHHERNAZRA

<stdio.h> | 7.9 ¥ / #H <stdio.h>

7.9.1 @4t

S <stdio.h> FEET T 3 FAR . — b3 HITR KBTI A H B0 IR

Bize_t FRERAYA R size_t (7.1.6 PHEIIR);
FILE FILE
ERE—TAMRER, UCREWHATENREER, BFEENCHE6T. Hm
KEM CINRAEE) AR, CERRFEE TR/ SRRNERETHMECEIHRES
FEURY) Uk 25 £
fpos t fpos_t

ER—AXRER, nTLIMEFE X P E - MMIERRHTAEER.
NULL AT NULL (7.1.6 A filiid ):

_IOFBF _IOFBF
_IOLBF _IOLBF
_IONBF | _IONBF
ENMEFARAAARENERTBREL, BSENRE setvbuf BRE =128 FH;
BOFSIZ BUFSIZ
ERFFA—TBANBRIENX, RIS setbuf MBI AR MEIK /]
ECF EOF
ERIFA—-TANBEFEREL, EEEH LA R B6R [F R R {554, B
IR AGHT
POPEN_MAX FOPEN_MAX
ERFI—AREERRAN, RRLIHIFA 0] LR ITH 89304 5H 9 8D
FILENAME MAX FILENAME_MAX

TR A —ABEFNERIEN, Fox—4 char BRBHEMK/D, X84 AT LHREF
AR LT TR A i S 2 e '

L_tmpnam L_tmpnam
CRERAI—-ITBEEREEL, RA 1 char BRIBAAM KRN, XAWATLURTF
tmpnam of J04E AE IR 30142 9
SEEK_CUR SEEK_CUR
SEEK END SEEK_END
m:m SEEK_SET
EHRA N AA AMENBEY REAL, FESEN fseek REMB =TS8 HEA:
T™MP MAX THMP_MAX
ERF - TEEFRERER, 5 topnam RE] LA KR TIFAME/DEA .
stderxr stderr
atdin stdin
stdout stdout
EARE “igm FILEAEESH " XRMEREXRX, HIHER SHEEBRT. FES AR
PRl O CH FILE A&

#0. UM (793). H¥ fseek (7.9.9.2), ¥ (7.9.2) FHE tnpnam (7.9.44).
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7 1

SR

ZiFsliR

1%

i

R

BRITH %

7.92 i

AERIEH RS AE &, FlSRmBE g, NEARIENSRRE A S
EAFIAEATORIR o5 SCRF00 SCF, S0 AR (1 ER RT AR B0 A HnE R, sk e 8 i M T A TR A
FEE RS AR AR BN —. C Il EH MR tomest, ARt da ",

XAFLAREH B LA TIE T AT, G—T8hEIRE 4 F0m ) — M hhss
REBMITIH . RIS — T REEWES RO BT AR M IUE L. 55 A ] BELo4i
ain., e aFE MR e TR AP R R AN AR E 8. M, BT
TSN RSB FFZ A — B X R, B YRR ol $TEN 7. Bl
TEACEH R A BT AW, FREHRITTAMEHSHR, I LRG — T FrEmirirg.
M ST o BSOS A BHE R P A B B BT TR s S s
TEH g 2 5 B h S0 E ).

CaEREE TN E IS ST LSRN RE . e HBERCR T, M -
TR AR EE ORI AT AR BB IS . SR, R TRE S T —E
A MYS FR I AL dht, BB g X

TR PR &

SCER ISR A AT IR B AT LI A 254 MR, (OIS RMNERTTET. &
BUFSIZ {HH ZE /DR 1% K 256.

793 ¥

— AL A A A — A S G — AR S (bl R — i ). LRl REM
BT H—1T3e 3o, Sl —13AMN XS EF X CFVIA N E. B it L4
BRI — P RES T, ARG, B4 MIFTHDCO 4 4 5 " S T S
ARG E (FSFEAL )y, BRSO RAT ., RS T E AT a3
PRS0 B R R R R S LAY SO P L A . T R
FIHED, SRR BY F SCPEAYIRF ATl . BT AT RS A BBIR it %l pRE faetc ME LR IR H N
L, BT A A% SRR R 1 3 PR fpute AYELETE KT A

T 7.9.5.3 v SLAIRSE, b SCfE A SR . AT - AR RHT TS RERE S S
TR i AR S R B R th S Bl .

Wi A R, FHRRMERFEESEREH S Fan s, 5, FrMe g
FURIGHE I — e 5 6 978 R TS F IR . 4 £k o H 98 i (X gl 3703
B, FHFRSEN—TBREZANE FHREEH AT EA PR, M — iR g,
WA TR TR SE D — iR Pl E R R G F . W H., 54 rp (X B R
HL 4w R 4 G b b Fide A B E MR X BT NS R T IR rhaY i ART,
FHREFE I REEDIE FAEED . LS LRt mE LA, m A THES
5 R setbuf M setvbuf B8R,

—AN S ERy L@ & A PR A R A . MBI R S 2 i iE S (fF
EASHNEMASTREAERE ERR). XM XHXAZE (AEmE R
#), $8M FILE AR 0946F R REE . 1B A0 S0 O JLBAT 195X 4~ 0415
AERIAED ERAEE R T AE .

SRR AT VAR AT, BER)- R B — R, BN S af LIl H
s (IELEREHEMICHERITERS). R main pREUREIE A FEAME, K&
T exic R¥, ABAGERFEHZATINA TR SRS X T (IR A7 A4 iH A
BilEs 7). BRI, FInUEH abort pR¥L, AN EICHECHIFT AR .

HEEHY FIue SR A AT e SR EE., R FIoe o Qs A 0% IR
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bR B AT IR 55
BIFFGIETH S RE LT 34 XAR, ENARERRITH—IRERMA GEAY
MAPEAD, i CIHERAEIT MERERRR (SHigHER). SRERHRTT FRaset
R s eE: YACCHRASH RATE ISR, PRAER AT L A B 2 i b
TS (EER S BRBEE - XFE, XTEFR 8. Wl

SO AR AR B SE B LY. T — AN SCIFRE T BRI T IF S0 2 i S B LAY,
TR R

77 FOPEN_MAX MU{H /01 8, 813% 3 MrdE A #i.

0. A exit (7.104.3). A¥ foetc (79.7.1). ¥ fopen (795.3). A%
fputc (7.9.7.3), ¥ setbuf (7.955) HIAE setviuf (7.9.56).

7.9.4 WX HRRIE

7.9.41 HY remove
Bt

#include =<srdic.h>
int remove (const char *filename} ;

it

PR remove 2 S B — 30 P A AEE AL E AY SO & AT, X SO g
B filename 5 M H . S E SO RITHX MU ERRSRM, BIEEH
T, mEENEA DS 1, remove sREBYAT R D LBE LAY,

iEbl{A

PR remove friffE TN B BT BR BIE, FRIEEEHES,
7.9.4.2 % rename

iz

#include <stdio.h=>
int rename {const char *"old, const char *new):

gLl

b rename B4 ¥ h old 5 A9 B9 L F LB K new FE AR, XA IR AGE
BT LRI S TR . MR R HEEZREE T8N new BB HF. REH
TR2 B L.

i BH{H

MEARERTY, MR¥ rename iR [T KM 'Y, MLEEFIAEF. {fE#AFHXIFFERN
W T, XX TR R R 65
7.9.4.3 R tmpfile

537,

#include <stdio. h>
FILE *tmpfile{void);

i A8

o ¥ tmofile ) — I ATEY R i, A SO 6 A R E B O E BB B
o ashhBE. NEBFESFEL, TSR TR BB R R L BE
Y. A SCPHT AR AR o BETTEE RN

iE Bl

¥ tmof ile iR 8] —~35 6 QIR AR AEE. WRAEQIEIE, RBURE] -

a5 El .
$M: R fopen (7.9.53).
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tmpnam

fclose

ffhush

fopen

7944 F¥ tmpnam
Bk

#include <stdio.h>
char *tmpnami{char *s);

%A

PR trpnam 4l — 4~ F/F, T FEHE—-THHEAXMSS. 3B EAMBA N34
Z HlAl .

R A trpnam — K, ERER—TAEMATF, REaTLUEH e max k.
SRR RGO R T T e _Max IR, BREET AR MEEE L8,

A2 L R ik P el 48T A7 R R PR tmpnam,

i [Bl{E

MR SHE TS, A venan IS RERTE—THERESNRP, IR
[l 45 iz Xt S A04E 4 . ¥ trpnam MR AIBE SR IZM R . WREBMAR—1
2, AR esm —4E 4 L_tmpnam A FF L E ML, R trpnam P55 1T 5|
HHATP HIR I SHUE.

TR 155 R

% TMP_MAX [ FE /L A 25.

7.95 THihio B

7.9.5.1 HH fclose
Bt

#include «=stdic.h>
int fclose{FILE *stream};

L)

¥ fclose {fi stream 5[ HIMEEIEZY, I ELAMAR BRSO BEM .. XD HP(E
{7] % B a8 pp BRSNS BITE £ M, RET A X (B0 R T 0 3R sh HIE R
E3., FiMCHZ G EE DM, MEHENENRE AR, RIDEEN.

i& BB

R Th X, R fclose B ANEHAR PHETEEiR, W& EOF,
7.9.56.2 HE ££1lush

Bk

#include <stdio.h>
int fflush(FILE *stream};

iR

{3 stream £ A — -8 H L BUA B, EXATP, REARERSEB A, RE
£flush 2 SBUX MR A KE ANBEEGS A TS M, REBEAXH: TN, S¥H
FrhRAE XM,

INF stream Z25354, eR¥L ££ Lush WEFA MM Eike XHESTH.

iB o] {i

R E AT ARHA, R¥ ££1ush & [E] BOF; FHR, E[EEK.

B0 HE¥ fopen (7.9.5.3) FFEH ungete (7.9.7.11).

7.9.5.3 %) fopen
it

#include <stdio.h=
FILE *fopeniconst char *filename, const char *mode);
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freopen

B

BE%Y fopen {TH 7N £1lename $EMIA BRI LI, I CHEEH— AR CEE.

S mode $161 LT 5 it 9 FAFTF S B 7R 12,

r FTHFBLA SO SO pE LA R

w R A B LA ERREUMS A,

a BN, A HEHT A SO ATH B O LFLUEE TR LB A

rb FTHIA A H S LA(E R .

whb LR R S B R PR E TR ELE TS AL

ab FRHA. A BB bR SR Al T BT ) SO AETE 2 b AL

r+ ITHRA A, PMEEE GEME).

W+ e B SO S B B R E TR LA

a+ B A, A LA SCAE SCHFEITFFERA ORI B, 16 RSt E AL

b B rbv  TFFEAT i SCHFLIEE S (ERS).

wtb af wb+ AR i SRR L ET R LEE .

a+b o ab+ BN, AERGEH RSB BE X EFT LI ER, 0

AT A

R O fB0 mode 2EME—TFFF) ITH—1 300, R XA EEE
AHEDE, RSk,

R (a4 mode 28I —FFH) FTH -4 XA G imBr A 3 S0
EREARRE B SR O AL, ATEPEREGREA T R fseek., FERSLMT, H
BN (b #EALL L mode BEESIRIE NN EFE =128 FTH—1 ikl it
A 2P X E MR EAEIBANRE — T 8B, EFED FIHA.

YA XFREFRER C+ FAHLLE mode BHFIRMP P RES -4HF1) 47T
Fret, AbAR RO AT AR TN A RIEE R e, SR, SRR A AT R R ££ Lush B0
WA EI R (fseek. fsetpos H rewind), B EEASHERAMAGm; WP
ERA BB R, MAREASEEBERNGE. BRIEHARERTEEE
AL, RS HT, AEHERITH (SREE) — XAE XM S AHITH
(HERE) — 4 HHFI.

W ARATHE, YA YA LURMERX T RASY R Z iR SR, EA LS
P, HROVR RIS R R AT SR .

iE @] {l

PR fopen & [B1E M HI MBI X R 098 MBRITHHRAERM, fopen & B 25 $E§ .

B$BR: XFEA R (71.99).
7.9.5.4 EH# frecpen

it

finclude <stdio.h>
FILE *frecpeniconst char *filename, const char *mode,
- FILE *stream);

iRRA

PR ¥ frecpen TH & “E N filename 5[] IR A LA, H BILE F stream §5 ] 4 i
XBIE—R. ¥ mode BERIMIAS R fopen HAYHIFE .

PR frecpen B Hpse ik o H 9SG M P BRBVIE B 0. ARSI CH, B R
X— A G WA R R RO T .

iE [El{A

I RATH X EERM,. R freopen FiE Bl — T H: T W freopen iE [A]
stream f{H .



238
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setbuf

setvbuf

fprintf

7.9.5.5 EE setbuf
Bt

finclude <stdio.h>
void setbuf (FILE *stream, char *buf):

A
TR T AR {EZS, K% setbuf 3 FH T RS setvbuf, i %R BRI B mode
1 _IOFBF (I{H S M size J BUFSIZ M{EBIMHIEY, BE (IR buf BR—4 5158 B
kLB mode )y _TONBF f{H ¥R FIH .
iR [5] 1
pAYY setbuf 2471 M {H.
0. A setvbuf (79.56).

7.9.5.6 R setvbut
ik

#include <stdic.h=>
int setvbuf (FILE *stream, char *buf, int mode,
size_t size);
A8

PARL setvbuf HAETE stream f§ ) I A — 4TI XAFHBREXZ /5, IF BB A A
PATIER HAGEREZ AT . 28 mode Y5 stream Py 4, B{KINF. _1oFeF §
B S e Evh, _TOLBF SEUEA /ML FTE M, _TONBF S E G A /i A G nb.
IS buf AR —4 356, o LU S 0] A B S setvbuf BT ALY PIX Y,
size 5 T HEHMI A/, BUA B A B TE(E A5 802 AN 19 .

iE Ei{E

PR setvbuf WIHIFR [MIF, IR T &8 mode —/~ LR MHE I FH il R A BN,
LR FHEE.

7.9.6 BB EHRM
7.9.6.1 B fprintf

ik

#include =stdio.h>
int fprintf{FILE *stream, const char *format, ... };

L
BR & fprintf f¥ format Ji5[a @) B A& FIEH HHS A stream JE M A, format f
PR E T RN EES RS, DRRHSRAE, BaXFTALE L.
RN THISBAERR, B GEE) BLEREANSE: 7W, RERREN. Y
BE PRGN, B forincf &A1,
HADNEE - EFRERHFS, DENIROFBREFENSHE. Bl —RkUE
LR BBRMEFVER % BRSN), ENTESARIEE SRS RN,
BRI ET ST T WE ST RENSE. BRIk, % FERKEBLIT oER:
o FPMEZTREFEN (LHEENE), St isin & 5.
o Wik TEREE., MAFREMNRELTRRE/, BoskEFRALZN (W
FEE (M iRE, EAH, TR ) BEsH R, FRREE—
ARG VFmaR) MEAmER— TRk .

o A[EEMANAIRE, BRI T A i, o ul x M XFEERP BN FAR L
e, BN f FEBA/DBSEA MUY o5 cHRBRMREIANAHE: s FHRhEN
FIHP G AR FE. MERANEXLSDEAEER -FRSHE 10



122 CH#fithA % 239

EH RS FUEEE T RS, CRIMRIE A BT, EEEE L
it IR IR R B, X R AT R A E S

e WEMFRMATHEHREMA G i, o, u, xK X, BRFERSHAI Y short
int % unsigned short int, (S¥ATALRIESEEA MRS TR, T
{ETEATENZ Bl hif ¥4 Jy short  int A unsigned short int,) FH hf] T n
e, R BRSRAERE short int . — 1 a[EAEN 1 1 T8 8g
d. i, o, u, x 5 X0, FRFEHRBHAER S long int 5 unsigned long int.
HF nfint, fnfBRERAARN long inc*. Ak FE L I T4
e, B, f, o506, XAKESHEAEMA long double, MH h, 1FE LR
oAt () 5 B 5B AT —E B BL, MR T e L.

o JEEEM AR AN T,

% E AR, BUNFRRIEREEE, SHEEEA TR —TREY. X
FMESL T, —4 int B P FRRTRERE. BT FERE LT 0w
MZE, WiZBFHBREREEHRNSEZN. ANTFEREESERER -1 -k
fAEER— TR RE. AR ESEE SR AR AT .

HEEFMENPERMTE.

- Xt FrEEEYAE. (REA X RETER, WEF AT

+ THSHEANSRLELD -4+ -FSHE. EHEEX R4, HE
i B 8 % St 1 1l A AT

T MR TSRS R PRI RS s A R 05 R A T A
BIEESRAIN— %8, RERHHB T S48« fRdl, T8RN e ZRE .

# WA iR &, SREREEE - “HRIER". W ok, SRS
FESEAHEE RS T RR. 3 x (FEX) ¥, T ETEROMNEE
Ox (8§#F 0x). Xfe, B, £, o FIGHE, HENUEFMERH, SRhEQ
T . X o MG EEIR, BIHAEAME R, X HBR R
iR # 4R, WFrhBRE L.

0 fEd. i, o, u, x, X, e, E, £, g MIGHHRY, #FHO JGRIBRTSRHFRLE
A EAMEER. FITERETE. MR oFEE—HERIA A, W
Zm0FR.E. a1l oL u. x M XFEHOENE. WURIEE THIE, WIZRE 0FR
. ATHARMFEETH o b5k, WFr AR AE LM.

g R eSS LT,

d, i int S¥ERVETS FERE, BN [dddd. BEEE T B8 7
ANE, MRHERAFETRELCARFER, WTEHTHAE. AT
B OTEABETER, SRIEHTFT.

o, u, x, X unsigned int Z¥HMMICHS/ GEFHIE (o). XHFSTIERE (v E
TPttt cmi# %), B 0h dddd. x FEH iR abedef, X FEuli
HF4 ABCDEF, WFFIEE T BaBFiya NV, SRR LR S
Fior, METHAHTHEE. KGR . CTEREETHE, SR
T

f double B K+t B, WK [-]ddd.ddd, X B/ TS E L 8
MFRERATHE. MEARHEE, WA L6, MBERMENTIFABREME
B #tnE, WMASHE NS ERS. MEBNHE T80, WE b E L
H—HT . SRENEATLE Y6 BEF.

e. E double BN Tt BIB, BN [Jdddde + dd, KB, /NECHRTIEE >
BH-TMEF (NRSEEST, XPRFGIEFT), NS a7 8O
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% 12 % <stdio.h> -

facanf |

H%. WMRTREAHE, WK 6. MBEEATIHARAE/ » ik,
A I N FR. SRE S ARGE MR E. EHSBARH E~E
MEORARE RN e IBBGER ZALASMA. MBREAT, HEHEE.

g. G double ZYHH AN f sl e (R CHBMERE D) HEMER, RASHESRE
RARETHEE . IREER 0, IEEME 1. @AM hiERmERE.
AR ENSEROERNT A HERNTRENRAER e (8HFB) K
A BIBEES R/ NMEE S BRRF, RA/NUE G IR BFARHEA B/ MU .

= int ¥ unsigned char 8, JFHEHER.

s LHLERIBFFRER " BAMEH. BRPHRAETE RS FHZAIN
AT 79, MRIEE THE, WESSHEMEREMNED. MBEREHEERNTE
WEWE LB TE R, BARENZEE -T2 FH/F.

p SRRHZRE W) void B9IEF . SRA{EIR L IE LA A sl— P 4TER
FRRIFESY.

n SWE—THEMEHTRAOMK, IMERTRICRTAHG AR
fprintf BTG B4 H R THOLE. FARREMH.

% BHi—4 %, AFGRSH. BN REALR %3,

IR — AR R R, AT R Rk S SLA '

MR- R, SH5Em - TRAEE-TES (BT s B8R0 TF R,

A E A o HERAEEH), MFTRREAT XA,
EERT, —TAFENTFERERERIWFERESASSBFENER. W
PR FREER, Baft BRFERAUSTHERESER.

i E{A

PR3 fprintf iR EHEEMFFNOME, WMREA THEHENHR, SRR ffE.

hEERH

— U P R BCRC I H B R 509,

T

F e FHH “Sunday, July 3, 10:027 SEAITENH MfmE], FHEERE S {2

AN

#include <math.h>

#$include <stdio.h>

FrLLLr

char *weekday, *month; /* pointers to strings */

int day. hour, min;

fprintf ({stdout, "%s, %= %d, %.24:%.2d4d\n",
waakday, month, day, hour, min):

fprintf (stdout, "pi = %.5f\n", 4*atan(l.0));

7.9.6.2 ¥ facanf
ik

#include <scdio.h>
int fscanf(FILE *stream, ceonst char *format, ...}:

iR

R¥ fscanf # format 35 RMBAYER T, M FG @RS EHE RSN RIS 1
ABR R A FEE . M stream §5 ) (Y H B A . format 35 FEHHEE T ol B9 % A
IRt THRLEREM F K. RBANSECRE, WITHEREXLH. BF
BAHRE T ESCEEE. B4 GAEY) B EANSH. S REBEN.

RN SR EFHEHET, LENTGENEBEREIFGEMSHR. mAnFi,

| e tgrmisnEn: ABEEISEFH. —ARANEFEER (RR s M
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AT, E P8R,
B—MERIRAEBH T 2 5IA, F s SEENFL B FRENTE,
o AlEHRIEEY T .
o ALERAEFT HiARIES, HEiEER KO TFRBIEE.
o AEFAFh, 1 (el afH L, FINEWIERI S /h, MR- 2% R1E0E
short int MiAE int @F5%t, WM h N ZSEMNNEEEHF L ifinz
B SRR IEE long int AN, W) 1 SZEZAG. BE, A0SREWE
unsigned short int iR/ unsigned int AOFSEF, NI h i %S EEREHRBLMATE o
u Ml x ZHj: WEWMAR unsigned long int, Wl 1 E¥EZRl. 5, MBS
4G W] double [ij A& float ByFE%r. W LW EMFEHRIEMNE . £ Hl g ZH:
HFMRE long double, W LEAZ{ . E h, 1 H# L RN
BlE—E, Wi hkAeE W,
o —PFELR, XTFHEE TSR, T iAo iRl sr.
PR fscanf IR IITIH A PRAE RIER. WR—I5REM T, BT b iR o 4
TAREE, eR¥ fscanf BLA W], A MBS A LW (H— A0l HESW A FERF) KEM
Ak (B AGE Yk AD.
AT & A5 PR A5 708 e A K0T, HABHS - ESASE (R
EHITERD, E E R A Al .
— P HE R 2 F W ERRY T — 175 R Frr M g fiEa
| PFAR, W4EREM. ARMESRNEREEMNFAER e
C BT R E L TR S AT M S, FiiEmie 78—
F. AN LT p 2B R T
Bt A TR () isspace B¥HEE), BAEEME ST~ (. c B n iR .
Mg AP EER— AT, BEAERBHEE — T n B . — TR ATR A FRY
B MIUEFES, BT THENTRIE, XER T ERFEFIF NN ES
F8. P ATEOEE FAEE, FEAS— T F AR BT . IR AT
B R, M RMATEM: XA REICERSRM, B iRpaE AR A, X#
7 100 02 5l A
BT — S EBAMAER, MAT (REE—4 nifRUBRT, WATRHL
¥y BB MR IEIPER AER. INRHATAR—MNLERFEY, ERsiiTk
B X FMERE—ICERR M. BRAER—T * e — T REBUH, TS5 EFET
format 5 AIE— P ESEEE MMM E D, XMV RARARWBIHBRNSEE. DRXH
SEAGEMOER, KHEFERNERAEAREHSERPRR, WiThET L.
I 1 619 7 B L3 A °F R i
d  M—AFEAE S TR R AGHITA, X REBARE A striol lREY base
280 10 BHA HiRE S BT e A B . AR A S8R — N E R B B AYdE £
i —AeRERE TSR, X TBEHEARERS strtol A% base Z2¥H 0
Bt Y B bR P T S A fs . BRS8N R — e MR E R .
o FI--ANATEAA TS /SR EURITA, X BHHHE AR strioul jR% base B2
| 8 BHA0 BRI FRB AR AR . HIBIAISHRIR R M A S Bt
u AR TSR RSOEUCRD, X MRS R streoul gl base ¥
10 A BER5 IR R =ARE, AR SRR — MBI A S B e

x RTINS A EGHICAD, XA streoul ¥ base (15
#0h 16 BEE BRSBTS ER AR MR ZH0R— M i B HEs .
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5

[

%

oL TN

e, £, g H—PuEMAFFSIFABICE, ZF 80 A ME streod #) (431551

Fr B ekt G . MR A S E0E — S MR M R e .

F—A B4 AFERF ' FESIVCAS. HER B SRR HE 1] — T R & A g, X
THEARCRSE I, ATMEEZ TR — S Ra5s 07, Borires aghesm.
M—PHESF5 2 FFIRR, XEFHEER T -7 (P8, #Hiimns
VAL Z G VB R F A RIE s, XA B A, afRUHEF R T -4
ZIEWMZE LS, RFEMFSHAsEM. RIS format BIS A T4 F
. HREMERES (), WMARBEXTES. 8MEE 2T (K1)
) HETAME, BRELAFHSRENFHETREMTS (), XFFN TiImE
ST HRTTRAES ZEAA AP RAERVRPHFIT. RN
L O #8E () Fk, BAABESFHFEOBIERD, F—-r4LE94 BE5 iR
AR AIES: Fl, F—PHESHELIERAMGIGS. MR “—" F
P REARMTIERD. HFHEARE T8/, WAL ~ MR P FRE —
T, HARRE—1TFM, WITHRHEEE L.

- FRHIFACA, FHOREHFEREEESE (PREAPRAEL D TR
B, MEER 1. HEASECER T EE T FREH,. XL
. ATLAEFRAFEY], RelinE .

M—AL e LA FE I E S HUCES, ST 8 S0 2 eR B forint £ i H] p
Feia e B FE TSR A Ml . MW A B EUE—- 15w vold MFEEFAE 5. AT
AR S BRGE . ASRS AT Z AlFl— T BT R p i G 20 0y~
AEH, AL ERIEE NI EAT: EN, sp FMEOTHERE LAY,

AEEEA, HNNOSE0EER—T28MEH, XM BEcR TR B M E
il it A fscanf s A A TRIEBRNFTH S8, RIT—1 snifn A2 KM
fscanf pf¥TIATT5E AR M AR I B0

Mm—- % ICRg, AR ERE. TEAOFERIBVINIZE %%,

IR R TR, WiTHAEX P,

HEEHAE, GH X LEAKA, TENBOTa5IM e, ofxHlE.

A MR R B — SRS, HEmEasur. mREEA M YEHERILACH
{EMERFZ AT USRS (MARFLIFLAE R, WA B AR W
& kAT, AN, BRAEMATHE R — VLB % MR ERFT, B —&RiEm (IBRE M)
BE P S A W2k AT .

WRERA I — R RRIEE AT IE, BAXTWMAFHHERMAR AR
R, BT e (SRS LEERARPAEER, BIEFEA—1TERICE. #
SE (R o dERAH L, S0 VT AC R0 (R A% WL (ELERC 0 B A sR S BT A TIB B EL TR E -

15 B {H

MBI MEHRZAEETRARMN, R tscanf iM% EoF M9{H:; FM, K
fscanf & PENOBATNEE, XMESHLEWEYE TICAK N B{HEmE), BEE
HeIHER 0.

&F

LAF RS EL

#include <stdio.h=

P

int n, i; float x; char name [50];

n = fscanfistdin, "%d%f%s", &i, &X, name);

2% 54.32E-1 thompson
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scanf

2 n BN 3, iAOEN 25, x B{AEN 5.432, name £14E thompson\0,
LITREFE

#include <stdio.h>

A

int i; float x; char name[50]:

fscanf (stdin, "%2d%f%*d %[0123456789]", &i, &x, name):

B4 A

56789 0123 56a72

=lE i ER 56, x BN 789.0, & ¥kid 0123, name $GE14E 56\0. MWW AR T
— T FRHHER a.

FEAORHATUET BN stdin FHEF MR, P URATH—SHEF:

#include =<stdio.h>
P
int count; float quant; char units[21], item([21]:
while {!fecf({stdin} && !ferror(stdin)) {
count = fscanf (stdin, "%f%20s5 of %20s-,
fkquant , units, item);
fescanfistdin, " *[~\n]");
}

I stdin WALE T HETT:

2 guarts of oil
-12 Bdegrees Celsius
lots 0f luck

10.0LBS of
dirt
100ergs of energy
W | i ) (iR 17 SR 0 T i A9 RE (A ) 2 '
guant 2; strepylunits, "guarts"); strepylitem, "oil®);

Won

count 3;

quant = =-12.8; strepy{units, "degrees"):

count = 2: /* *C* fails to match "o* *f

count = 0; f* *1" fails te match "%E" */

quant = 10.0; strepy {units, *LBS") ; strcpy f{(item, =dirt=};
count = 3;

count = 0; /* "100e* fails to match *%f" */

count = EOF:

SN . AR strrod (7.10.1.4), PR¥ strtol (7.10.1.5) HIgAE strtoul (7.10.1.6).
7.9.6.3 A% printf

it
#include <stdio.h=
int printf({const char *format, ...}:
o
PRA¥ princf I fprintf 54, PBAFit forintf A8 stdout G F T printf HEK
AR .
i O] {g

PAEY printf B EMEXM TS, R4 N2 EE, BER—f{E.
7.9.6.4 H¥ scanf
i

#include <stdio.h>
int scanf(const char *format, ...):
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V5 AR
B scanf H] fscanf %, R ARl fscanf P L% stdin 3| scant OB i
E[El{E
MR AP BRZ AR E THAKYK, A scanf i& [ 4 soF f9ffH, AW, A
scanf i& I GE{E A9 5 AR BH, DMADTHE tL R 1% £ 7 PO 2k B I LR 1 B9 /).
WERERT.
sprintf | 7.9.6.5 HA sprintf
it
#include <stdio.h>
int sprintf{char *s, const char *format, ...}:
X
AR sprintf HHF fprincf, BRIEMW s fiE [ —M8A, 4808115 AR
TRAS, MARER—1Hid. E5EANTFIREBEA-ITE T, ERTAREBMLY
— oy, MAMAILEMRZELZET 'S, WEITHERE L.
iE o8
PR sprintf R HRIHAHPHAFIFOBE, FOFELEAEERF.
sscanf | 7.9.6.6 H¥ sscanf
it
finclude «stdio.h>
int sscanf{const char *s, const char *format, ...);
i HA
A% sscanf Hl fscanf Fft, RASESW sWE T —1 8. WARNX Db HEL
miAREMTEP R BlEBAESRFN TR focanf IBH] T SR, MR35 %
gz E A TER, MITHEE L.
B [6]{8
MBREEMERZATEE T 9 AR, ¥ sscanf & B4 BOF ({H. B, W
sscanf iR [ AR BE, XERTEL RBIAY MICERHERMER T RENE D,
HEAEANF.
viprintf | 7.9.6.7 &# viprintf

it

#tinclude =scdarg.h>
#include <stdio.h>
int vEprintf (FILE *stream, const char *format, va_list arg);

i% AR
PR ¥ viprintf S 4t F A forintf, HAgnF ¥ kM act®. 228 E
va_start (O[§EE¥itH va_arg B B T. RA¥ viprintf RiF % va_end™,

i& [EME
R viprint £ BEMERMFRHHE, WREE THRitHGTR, WiER—fH.
Bl

TR E T RR T M RHR IS P 3 viprint £ f{EH

¢include<stdarg.hs
#include<stdio.h>

void errori{char *function_name, char *format, ... )

(
va_list aras;
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vprintf

veprintf

fgetc

fgeta

H

va_start (args, format) ;
/* print out name of function causing error */
fprintf(stderr, "ERROR in %s: ", function_name) :
/* print out remainder of message */
viprintf (stderr, format, args) ;
va_end(args) ;

}

7.9.6.8 @R vprintf
Bz

finclude <stdarg.h=>
#tinclude <stdio.h=>
int vprintfi{const char *format, wva_list arg);

SLRA

SR vorintf M F princf, DA arg (AF A ESHE, EELWEF va_start
(ATREIS Rt va_arg WIH) WAL T . eA¥K vprintf RiHfH% va_end™,

iE ol {E

PR vorint £ R EHE XM TFRHAMB, SE TN ERONR, BEE-— .
7.9.6.9 fi¥ veprintf

3%

#include =stdarg.h>
#include <stdio.h=
int vsprintf{char *s, const char *format, wva_list arg);

%A

PR MY vsprintf F fft F sprintf, HAFGAIEEW X Harg LB, EELUE
va_start (B RiEH va_arg i) ¥k T. BB veprintf 8 H % va_end'™,
MRMA LM RZEEETER, WITHRhEREL.

i% 5 &

PR veprincf JREIE ABAFMFHAOKE, FEERLENOEFHF.
7.9.7 FHEEAN / WMHEH
7.9.7.1 ¥ fgetc

ik

#include <stdio.h>
int fgetc(FILE *stream);

1L

B faetc M stream 5 M AU A W HIEIRT —4-F & (IMRHFHIE), HiEEH
unsigned char XMWY int #8, I HRAMEEH STHEMT (IREXHE) M6
Bah—{i.

iE [Bl{&

BA¥ faetc iR [B] stream §5 (] B AT M F — 2/, TR AT E TSR,
M E SO AF, R fgetc KA EOF. NS4 4 TR, Wi B M AE&RIE =T,
pR¥ fgete IR EOF'Z,

7.9.7.2 &Y fgets
i

#include <stdio.h>
char *fgetsichar *s, int n, FILE *stream);

oL
bR &Y fgets W\ stream fi5 b Y I FIERCF A, EBRFAOBERE L nfBEZHBH D
L REHRFHEAR s ErMBES. AR (RE) ®FHEHRZE, ~HiE
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fpute

fputs-

BRI T BIS—1FRHE ARG 5 A5 E/.

BE{E

ISRAIAT, TR foers B[ s, WMD) XS H I WA 5B P A AT,
MIRCER B P9 3 AR A FLR Bl — s 14T BHRER AR P & 4 TRESIR, WMANAT R
W, HiRE—1 5.
7.9.7.3 &HH fputc

Hiik

#include <stdio.h>
int fputc{int ¢, .FILE *stream);

i

HR3Y foutc i c fEE MFRF (§5# Y unsigned char %K) B3| stream # ] B4 th
TP A X ENRF CIBRE AR EEN SR, HAE XA E DA AT ahE 24 /0
PR . R AR EREE KR ITH, FRHRENIS SRS,

iR [O{E

BB fputc BEAIBEAMFH. MBAEETEHER, WiERNSSEEH. B
fpute 1% [7] EOF,
7.9.7.4 /Y fputs

#ik

#include <stdio.h>
int fputs(const char *s, FILE *stream):

PREY fouts s IEFMEBE A stream I FAFF, FEASRMEEH.

i Bl{E

WMRELETEHHIR, WA touts 8P eoF, F0, ©iRE—IERHE.
7.9.7.5 HY getc

3%

#include =stdio.h>
int getec (FILE *stream) :

%A

R gete %t ToR¥ foete, HARITINR getc R —HELHM, EAIHESN stream
TV, FTUENSBAEEAEBIERNERR.

i 5] (&

PREY getc iR [B] stream §5 [\ B A FLE) T — N FEFF. MBFALFICMgdia, )ig
IR SRR, R ¥ getc iR @] BOF, MR KA TSR, W E F IS IRIER
£¥. PR getc i [A] EOF,

7.9.7.6 @ getchar
ik

#include <stdia.h>
int getchar{wveoid);

15HA
PRA%Y getchar 4 T HES% stdin i FIfY) A getc.
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pute

BEHE
PR ¥ getchar iR [F] stdin 5 () A9 A BB F — 9. IR HAL T XPEat, Wy

BE MO AR, R getchar iRE] EOF, MR &4 T iR, NI EH AR5
. getchar i n] EOF,

7.9.7.7 H¥ gets
ik

#include <stdio.h>
char *gets(char *s);

iRAR

PRE gets M stdin 45 [a YA W P IREUE TAF8F IR HRIER) s $Rmm B b,
HEAR) LR E EN— P BRATH. AR EREER, ERE - FHERK
MHrh2Z G LBV A— %

B E{E

PRYY gets WINPATREE s, MNARIBR] T ML HIF H A P RAEAMTMFH, 0
BUAMNARFFAE, BERl—Poige. MERERERT RS TSR, WEHEMNAE
Az, BE—1T=15¢.

7.9.7.8 A putc
ik

#include <stdio.h>
int putclint ¢, FILE *stream):;

iAA

PREL putc FM T foute, HAT IR putc fEy— 1 E LW, ENHES N stream it
B0, IUENSEAERARERK R,

iE E1{&

PR¥ putc BRPIE AMFR. MPLEETEHR, WHEEROEIRIERAE. putc g
EOF,

7.9.7.9 3% putchar
ik

#include <stdio.h=>
int putchar(int c¢};

L
e ¥ putchar Fft T8 stdout {E 5% — 2B RAY pute,
iE B8

putchar 18 [7] EOF,

PR ¥ putchar R[5 ABFH. MREETEHR, WEEHKOERERMT, m

7.9.7.10 H¥ puts
B

¢include =stdioc.h>
int putsl(const char *z);

5B

e ¥ puts I8 s 45 M) ) & %5 F| stdout FEMIAMP. HHER S BEEN - RTTH.
AE AEROZ TH .

iE [O1{H

M AL TEHHAR, m¥ putsiRE] BOF. FR|, EiRE)-—PHERE.
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ungetc

fread

fwrite

7.9.7.11 H¥ ungete
Wik

include <stdic.h>
int ungete{int c, FILE *stream):

ok

¥ ungetc I8 ¢ HEM TR (Fi#h unsigned char %#) HE[FF| stream #5414
AFH o 3B (612 R R A9 S T B e B 3] A B B SRR [E1 . S o ) A Th i
A GFE—PD) T—XFEfh¥ (fseek, fsetpos B{F rewind), LRSS ERFK
BT AR Bl FRF . WA RIS AE M R A,

BB — A FAFRZRRPM. RN E—HEA ungete m K LK, fifE) X%
AR E e ERE, AR AP ERIENTRES R IK.

AR c W% BOF MMAE4E, I FE S I FLR A 5435 18

X ungetc # AL T U8 F 23 7 45 Wi SO IR AT . IR EFTA IR EM G,
T B 3L 1 58 QL7 E Fx e/ ER 22 BT AU E AR . X Sr AR R, TEA A% ungete (Y
—WHEINEHZE, EXNXHEMFNEEABREY, ARFAEEBEFHETRREER
Fik. MWL SRINEA K ungete Z TR THEFESM 1. nEE—
FEAZAEMNERE, BAaRHAZEECHERFARER.

iE B8

PR ungetc B M FHR 5 A9 RLR Y. NRMRIES M, NEE EOF.

BR: TIEMB (79.9).

7.9.8 EHEHGN/HHBEE

7.9.8.1 EHf fread
L 3.

#include <stdic.h>
size_t freadiveoid *ptr, size_t size, size_t nmemb, FILE *stream);

UtAA

oA Y fread )\ stream 1 [a] A i o 3 B £ nmenb 4 7T E Pl prr 8 ) 89 A b,
rmemb R/ R size FEREM. WAYAECAT (URE SRS MR Mk R A 747
Hommah, MALZLET IR ROXHFEMTREOEEAHEN. WRAZERT #a
LR, EMNEMEARER.

iEEE

PR3 fread iR FIALIHEBM TR E, MPRE TRERAE BT UHER, &
[BI{E 7] i Lt nmenb /). iN2R: size s # rmenb KF, N fread iR [F1F H A M N A MFH
WERFAE.

7.9.8.2 @ fwrite
i

#include <stdio.h=
size_t fwrite(const void *ptr, size_t size, size_t nmemb,
FILE *stream) ;

A

BR¥ furite M ptr 45 17 B¥UEH PR IUER £ nmenb TR HHH HE F stream 15 ] A3
H1, nmemb (¥ 3/ size HEEM. WMASIFEMSF (MRE LM HE\ERHEAH
FHEEATES). MRRAE TR, A EC RS NERRAREN.
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fgetpos

feeek

fesetpos

iB (6] {8

PR fwrite IEFIHIHE AMTENME. MEBH TR, THEH nmerb /|,
799 XHEMEY
7.9.9.1 &% fgetpos

wit

#include =stdio.h>
int fgetpos(FILE *stream, fpos_t *pos);

i5tR8

PRI fgetpos {8 stream 35 o] ) L i 304 2 AL £F B 24 5 {H 7765 D) pos 45 /a1 (X % 7.,
AN S THREHEMNED, B fsetpos AT LL{E Bl (s B B R H & (Bl g
FeR ¥ fgetpos BT E .

i [511i

IARIRAERT, eR¥Y foetpos IREIF: WMRAFAMI, R foetpos EFHEF I 0 i —
AR LBUE LAY IF A5 ermo Hh,

0. A fsetpos (7.99.3),

7.9.9.2 B fseek
#it

Finclude =stdio.h=
int fseek{FI1LE *stream, long int offset, int whence};

%

PA%L fseek Jy stream i (o] A IR i B SCIFRE (L FT -

Af bR, RO E N R TR LUFE R O G T . i 7 whence
ERALE E Nk offset E#HIG. IR whence  SEEK SET, g5 A0 B gh B XFA I
i, njRJE SEEK CUR, KR {IFAHATGIE, R E SEEK_END, WR AL HH .
—iEH A T B R ¥ 3% whence ) SEEK_END B £seek il H.

if AW HIR, offset UF L, & B HIA N F— R frell of 2R A {H,
whence [ i% & SEEK_SET,

%F eR M Eseek M LTh A P & 1 25 LAY SO 45 SR 71 3F B B ungetc s ¥4 X1~ A 1E
furgem. B fseek Z 5. MBEHERRA T T RIETVEREANER.

iEE{A

A YRR R, A fseek ARMIIEF{HE.

B0 R frell (7994),

7.9.9.3 R £setpos
£t

#include <stdio.h>
int fsetpos(FILE *=tream, const fpos_t *pos);

A2

PR¥ fsetpos M pos §i M) A XT R M {EHIE B stream §i5 (] 49 3 Y L1 E (i F¥, pos
35 (] P8 3o 2 9 (L g 3% 2 AT I % ) — 1~ 3 18 Pl R L £getpos 18 B AER FI{E .

T PR £setpos MY AT 250 25 BT MY SO RT3 H A ER ungete 33X~ LAY 8200 .
il fsetpos Z )5, MEHEHRA T —THRIEMTEES A L.

i Bl

RRER T, R¥ fserpos RPIE: WMP AN, eAH fsetposR[EIFEFHHIE—
A EAE LA IEEFETE ermo
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ftell | 7.9.9.4 FHH frell

feof

ferror

ik

finclude <stdio.h=>
long int ftell(FILE *stream);

iR AR

PA¥Y frell G stream §5 [n) MY A M E AL AR BTl X — —HEHIFRBE, X
MERMA A LB YHM BN FRFORE: M- AWk, EHCHEMTaST
FIEAREE, R fseek o LA FIX B 45 8 o0 f 30 A9 ST2F 3 6 7F 10 B YRR Rell B
i E . BPAE B2 A —E 0] LME R % 5 AR R,

iE Bl

R BIhAAT, eR¥ frell R BIMIAMISCIFE M PP MATIE. IR EW T, A¥ frell
iR F 1L I B3R —A 3L E A IE {HFFRETE exmmo Fh,

7.9.9.5 H¥ rewind
o373

#include <stdio.h>
void rewind(FILE *stream) ;

% RH
PR rewind {f stream fE ) R EM IR B ECHFHIFHRE R, EFMT

{vaid) feeek {gtream, (L, SEEK_SET)

AR RE RO #EEE.
iE B
A rewind WHEFI{H.
7.9.10 #HiZABRE
7.9.10.1 &H¥ clearerr

it

#include <stdic.h>
void clearerr (FILE *gstream);

L
PR clearerr 75 stream §5 o] Y I 49 S 55 SR AF IR IRIE 1T -
iR O &
PR clearerr ¥FiE [MI{A.
7.9.10.2 EH feof

#iik

#include =<stdio.h>
int feof (FILE *stream);

L

BR¥ feof Wi stream §5 o] () I LA E5 AT -

i B8

M HAL ] stream L E T XL RATAT AL feof B[ —MEF{H.
7.9.10.3 EH ferror

Bt

tinclude <stdio.h>
int ferror (FILE *stream);
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i8R

BR¥ ferror #i stream § [A) {) i G HHRIE R T

iEEE

YA Y stream HiiF B T 48i1R1ER AT oRE ferror iR [B{ER,
7.9.10.4 /¥ pexrror

Bt

#include <stdio.h=
void perror{const char *s);

AR

PR perror {ERE B R IEN errmo PEHRR S HE N - RERER. T -1F1F
FHGEH - MRS IR B (B s TFRSHEGHFHs BN ERRARDE
), sfemBEmR 189 () H-PM5Hk: RER 18 MAMEHRE RS i
— 1T, RIREEEMNAENRAESE ecrno W H K # strerror (B FHEMF, 3 &
S B S .

iE B1{E

pa¥ perror AR EIH.

BN : R strerror (7.11.62).

RiiE

110, G 552 B0 B2 7 98 5 PR il S0 1F 2 SRR, PILENAME MAX B AT 22 vl LA 9 —
TR BB HEFEN D, MR, CHLBRNAREFEN TR THLRERSER
My, PR RS Bk FILENAME MAX () SR #R 0T LU ThAT IF.

L SEBATER S CAGRM 6. EXHATHRT, LERPATEG BT
. BT A PR .

112. 7 Base Document P E#iiE N L4454, S TEERERGHEAXMRIERN
T MigF FILE R RIMN REIEE AL IRE.

113, SCEL R BE F B R MY rename R AEHE X C LT HEAEELETEWMENAR
FfFEMAER.

114. {4 crpnam of ¥4 68 A9 22 6058 A0 RG89, R EUVENIA R T F Rz Min
o6 i IR LAy B AL A A 2 b, R SO R A R, 38R
A LEH R remove ER P L Z ATEMBRENT.

115. X FF 55 H el BERR— S BHn=F 75 .

116. 5 ¥ freopen {3 A< 4 A B & 4 1 — 4~ #5 ME L A I (stderr. stdin 8 %
stdout) FXERAYCHF, P HIRMERHAF AL R PR A(E, pA¥ fopen BYIR
[ AT LIRSS E .

N7 B LA ELEMITFMAR—ER, TSy A shFtEERIN, THEY
LRV FE R MR R 2 Rl D

18. 3 0 AE— k. MARFBREEN .

119. # EF N FHFLAFINHE .

120. B% “FEAESE" (7.136).

121 XS e AT A ENFERRE.

122, M & FHFrALHFIMELE .

123. &% “FEMER" (7.13.6).

124. Y5 pR ¥ vEiprintf, vsprintf Ml vprintf i B % va_arg B, iR |05 ara B9 {5 i
RHGEM.

125, P oM iR o] LU i i F sR %3 feof fl ferror X 41,
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12.3 <stdio.h> F{EH

stdin
stdout
stderr

FIFH

<stdio.h> FHF B K S E R BT — M T8 VE, XA — AT
TR S MOCER . — BT TR, sEalLMER Tl 3 4N

O stdin——EBOCARNPRETR (BRifEs AT -

Q stdout——5 ASUARRHE HAHL GindEsi ).

0 stderr—gHESTRTE BAUFRHER MUt CPREREIRTD) -

<stdio.h> AWML RBERHE X ill, AP ATEMNENmE.
XHRLETE B — TS BA A%, Al IR P — A2 FEARSE.

] LU it 4 AT I 30, R —A-wiEiEi k. ol LU o H R
¥ fopen i}, freopen {1l — AL FI— 4T A SO CHEEN, BN,

fptr = fopen {fname, fmode);
fptr = freopen(fname, fmode, fptr};

HA Y A A BUE PR fmode $TIF 3044 4 fname B9 3CHF, FHH
% R Eptr 48 (8] 69X B 5 ) MO SRR RO RN, B AR [IFE M) FILE
KRR RBHFFEZE.

fotr HAEME R C FriEE TP AT A VO IRF RB BB . AZiXE
BR T Frs m B S8, BME A CBIE <stdio.h> gt T AT
BRFEHA FILE S, AERKEGESUEM T8, EAELENEARE
HHP) 5 — KRy FILE BB b3 R4 kT, BAsmal
LLA A E A T RGE 2 6 i A BaE st R A A Suthht . (ra)iEi, BR% fopen
18 [A] g hE o] fEidR A HAE R, AU % bk fE. )

— B3 i3 LhR ) R ¥ fclose (2 JRERM i BR ¥ £reopen) 3KH]
T4, AR AFEHEMEN fotr RE. BERTHE IR B82S PR 23R
WARSEENAM. (EAREHEHAE. xR, KRER TR
fHER T ESBER A= E 2.

AP BATERE FILE RRFIRM R AN BRER, BITRATERHEE
A AR PG b AT LAE T RO R E

O A4 RAFICRER T BEL R

O #iEEFHFICRIERESREREATRE BB LREIR.

0O XHEAEMERAXHPEERBART —4FN GXERLRDY
A ] BB SE 30 . :

O ZrfERICETEEEPXEBFEMER KD,

Q REFERE F T EiERELREGRE.

ST IETEa A #30HE, BiF@RBEr a5 ARNES. (XE—1
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L Ea

EHE

R &Y £getc

sk, HPMERARE.) MREMAXQBR A XHL, SH—AT
LAZ¥ 4N FILENAME_MAX (<stdio.h> 5E L T E) MEHMNEWMK., #&
BT X2 TERANLZEFRHERNE. FEXOCARIH, hARE
M BR S A48 A BRI 74

WRLANE IS, FlankSca, RN BELT. TMLRL
FRAT LR B 1 3] 6 T8, RHR—1 R, FEER -TRXFER
MR A& . BN "myhdr . b 1 "Xy, REAIXEFEHX S ANE,
WAl AR . AEMEXEEFHEBERFEPABBOATTLUEH. C iR
PEA] BET B4 BN T T s HAth 978 2R~ b FH Ik

B RH LT 3 P F PR — NIRRT AR,

O r RBIRIT I A7 8 30 Rk 3 BB -

0 wikBAEFTIHCAFRISCH RS ABERIF B Z35F FOoRp B, R
B 180 B A ] A a9H 30

0 a5 wiER—&, HE|MT —%&: EXMREITERIEZAT, 3
PFERFFE T X RAL

0 #HUEEAT LN LU FRAERE 7R, WUFAE .

O+ BRI RAXTFTIF AR EEREE (A o) MXXH-#HTERE , E
DISHTITRREEE (A v a) BSUHFETIEERE.

O b BLBAFT I —A~ e SO A B SO 30

AT LATE BERF R Z S L HARE) 7. SR SCELER AT LU SCHR L B
MBH WRAWIE) ALY fnode l—IAPRMRE . FlI, RGN
M5 T AR

fopen {(fname, "w, lrecl=132, recfm=fixed")

F System/370 1, FEAEF—F C LHLAH LR BRI EFRFRE-TEK
OBV MR BE N 132 FHR . R, BA TR E A
REEMHNE. MREBFEESHIRZEBHE, A GERAE fopen iF
FIRTRE2: < WOER A H BRER B I $H 1R -

C R AR EME R T KRG RE, #n, o LIRPUR P4,
ER—ERKENFER, SREREBNFAIIEENFEL R BEFEF
MESIE .

X B E LT R foete AN FHFRERE, KA REE
BEE MR 2 R F R foete RRBBA LR, A EENLRETXHF
. MM foetc ¥ SERIE R 3 R i 6 B R 1E R o — D IR R 8 & 2
(BEANFHEN “EPXESH” 80): REREETHFER/RIE 1%
MK, MRTE, WFHERDIE; BEEHEREFENT T UE ERE
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A LZENEA

ER &Y fputc

MXAFE AL

(HIE— TR PR S HERA TR, WREE, ST MR, ©
EREYIRERIER R SR E - MR ERT, SEEHL SR &4
PIER AR B SR R LR ER A — 1 FRBELE, &
PREUCILIE 1L BT ¥ U E LA R BT B s — 474 .

X TR T B A X AR L — R 18. FF RIS S AF 1R
AAEET 2 JLAE SO E R KOS TR R B A #AE. — N F B
Iy RRATRE DMt T P e iR, —IRIBMER N REZHERUESF, REHE
e SRR AR E LR EN R FF. FEL, A% gete R4 FR—4
%, BRI fogetc MIMEM AR,

PR C E KRB getc B EER - T HIEMRBRER. LXK
<stdio.h> fEMS, LIl % FHZRFEROX TR B . XAEREW BEF — &
SOAE A HE W) FILE S HAREHATZRET BN 25840E. LOUHhbE
AN 5 SOR iR fgete( BURHAMITMeAR ). M—IAFRRE—ZE
{F0F 2 17 AN R PR #L gete (Ml putc), X EMB—NSHE AT -UWCRER
B, XFEKAE A RV AR — > HAEAY RER R AT .

G4 SRR AL R E R foute AL — DN FHE All. RE
fpute B JE il PREUE L S ERN S REA 1S imR R HmN (Z%4
VIR “ErXER" ) RRRERATREARME—TEWX, W
REE, KRR BRERELFTFREMTAYHEASHRE (BH—17H
AR PP R R S TR, MRTE, ST XO8E. eEkSHHE
G5 REHE BRIRE AT, R LTHER, MRFFBEAE, ZRBEH
i R AT S . R, — T REALREH - REAK
4= 1) R MU GE SORSEBLA K PR BY putce.

MITth B REETHIE - MHEREEN. FXL, FERALEN
BB AR RO SO BB LI R A B . i, YT E R ERE
A2 LA B HUIG A Ak PR BRI s & BRG] S . X s S L T B R A R O Bl
A ENFTRIE FAT . C PRMEE AR T 3 B R AP &k B s o4
ELLT -

O ungetc {#RIMN — P AFAHR E R .

O fseek, ftell Ml rewind iC{F {4 FFH4% HIKE RIZ ATMHLE,

105 304 LR AT LR K long 25781,
0 fgetpos, fsetpos fil rewind ig{¥ —4~ 1T & W3 (1 77 3 45 HAK
2 PRI B .
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R ¥ ungetc

faaak
ftell

M% ungete H B HELE A LR M SRR MO B TR, Blinsk 2
FEFHEHMR. T LEER - MRA RO AR T mREEN ik
AR — OB A X ARG B E T LA SO 2w R A
T

SR, TEREEREZ N, SRHCH AR FHNEABARE. B
AFELL i IR RS AL sE A PR (FIiN scanf), HXHWRBEMEE - EEBRFE
., EEHELATRUGRIE —ELER M. W F— e A ER, AT KL
FLR Z4F1F -

PR ungetc 5 UM MR YLE Z BB ER /D, X301 TRE
A€ T 4R Z 0 [a) 22 %8 28 8 B R # ungetc F1 fseek HIFFFFIRIH L. —MRHL
W23 i PR B ungete [ELR B FRF S TEAL M HAbL X2 iR 2 Hilk. 0
RATHRER BRI, SREERRRS B HBME R, REVRE T 8k
ASBLHS R 3 ungete WA 5 HAD R BB RIIR & H .

PRB £seek il ftell (Ml rewind) J& C W& B AL S M X4 E (LR
B, CATERE T EM T LASEY N long KR, B4R 121 T oh AR 3 Y.
X B TE UNIX PR, BSR7E UNIX P C R AR 2ot 22 5%
i ELAT UK S E AR E Y b HRM T 35 B A SO s B B 140
B ENERNRE, XMBIRATEEAMT .

i, —A AT RE A F AL AR AR N IE R —— 4 - RS2,
TR AR N EO A RS B FTELAR, long 26T B] fE £ B A< A fESC BLAUAE. K5
AR, T REER, R ftell AAESKM GEF -1), WA
BRI — AN AR D

] LA fseek M frell $#EaGREHLIA]—A4 —#E ) SCHF (R AR
KK METAFEN. EXMERT, S0 30w M 3R 28 & 5
AT (BIEY ATBMNAE) MLUFEN AN RBE. 77X EER
HEMAPATEARZE, SEMLFHHTEEN], mASs RS EnNT
TTHL

R A S R S E AT EAR LA AR KA. £/
frell ¥ &M@ 8| MRE YA B EE . (HRERBER Hal S fi
T s, EESR Rl NRM G R B R AR TSRS X
X AN SO 20T, feid s Eseek A [R] A (R0 AT LA SCHFXE RLAFK B 80 R L.
AZLA AT LI X A — DRI TR R T — B eI, 5
FHRM—ITIRH SO RAF B T — T B30 R, RS2 B F e 5 R
RE7 AT RE2 AR F A it
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fgetpos
fesetpos

FZpREH

spatvbuf
satbuf

R ££1ush

MARTEEFHE M Z AR RS, BB AN i S =/
#l. ZASEMT A% foetpos M £setpos F (T & /N FISE #0830 44
AISE (L. 345 R T 1ER B {8 <stdio.h> 5 LY foos_t A, ifi
BR TR EE A — AN BT S 30 E M T i gt — R 2. iR
fpos_t B— HEEXEHITE S . 1E N RESEUIE S E Eh— R ¥Ek
TR EHRER., BEXNTF #8530, A E L/ 2Rt x s
HHTHLEREPITEARIZE.

FEW B, APaTLiE—EBRE EXT VO PREERIE I BT 22 rh 38 69 oy itk
friEil, (BREMRE LS VO A RHER 2 EhAT—MU4L, XM iE
HWARIESE, JFEHRZLABHEAANEYL, BREEMHAR—EEX
28 SCBLAT LABEE 2 RE P KRR Z K .

SR, AN —ANEE AR ph XA LR i BB Bl — S /Y B i X AT LA
TizEE, AAEeT LRt A G &R WX . ETIF G Bt
M HABEAEZ BT, FARE setvbuf, GRGMEHIHRE setbuf, EHR
IEHEBE ) ATLARSE VO BE2%&m. 74k, R EXEW. Xr[fESM
FBFFHIYERE .

A 0] R B CH 4Bt (R] Py EBFEA T ph, 1B SUEE X e UL @ S B APER
WA BRI A RRAES . R¥ ££1ush BEA] LI UES A AR R, A —
AREZHRESTDIMNE. XFEHFE-IEAAETHBFE, 0
LLGE B8R FE it LU L B B R T A . SR AEARAE C P eR%K
££1ush %8 A B WA F4E L. ARERE UNIX FTIREE X~ 6R
BIERERATERZ AT R EFTHA.

C hRMEFEAR A ip X e MG . B4 H N R 7E 18] A SCE N
WHREHEAT, — M EREGFEARERE -T58E, B 1TERIEAR
BB R IRE — M ERfE. BRE &, PEIEHLHE R £1ush, fseek,
fsetpos & rewind, & T XL/ 85 M BLEAE)S @] RIR— 15 1%
fE, B, FEHAHFENE, A - TRAMHFHR QF—4LL fmode BEFT
FHILA a FELBSU) MG EEREAT LI ER T ERE. BI12.1 2—4
BESX RN F PR SR -

BJa —REURRTHEHS VO Wk B AERE RS .
A LA — A LB BB T, WA HAR S BAXM e 1T ik, mA
AELET A ERIE. SRENSHCHFERERESEM, BTk
2ELIAE, BRERERE CHRFHAD.
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% 12-1
iR N

RV HE

WRITE
NOT AT EOF

WA bR — T EEFmEIITHAE L. VONLFERECIES
g B, BERT M EATH RN R
#include <stdio.h>
int main(void)
{ /* say hello */

printf{"hello worldin"};
}

FRIE A4S i AN, TR C kS MR AT RER A P IR —Fh R E
EH VO k.

—PRFALUFERA ST HEVEFEREEEFMNBLE . IRM
NREFER - MERGEWTIETT, BAENLAMBERLHFS. — &
Fl e’ S RANF S RMNiRE, BEEREWNKS, MAR—TBFTLL
SERIEBREANFH R E T THRE . AR5 8] AT LU i A ) SO B 1 B
R 71 B B B2 R S BRI EH R R LS Y HAB AT Ao 2 R A B .

R, WORRAEIET T AR R R TR R EEHE, S5
EBEM/ANC . RE AT P EBOT S S 7GR A . B
EFA RV ERE SRS X EERE, EfTENEPER — T 2F 1
Hhe %ot 22 ) 25 A 51T B GUFE L A AR ]

AEHRELS N SRR B ARKRX S, FALSHARE (NgRS
BAMER) WERELEBMMEL. BRIEREFMO, &N B AL
R SO S B 2 BB AT
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FTEN R

viprintf
vprintf
veprintf

AR UT 3 MEEMFEET 3t 5o

0 HEAAREABAESE. .

O ENATLUEER—GITEPLEE — /24 L, mHEAEA a1
B H B R AR

O EfTATABA L Bl gm0y U Ry L2

7 GBS B BRI — R U A R Jr ik AL B O e s 48 XAk, TP R
(#4f print AR B8 FHI—# 5 BASTE <stdio.h> i) P41k
Wil BAEAXEITENRE, SARGEMETEAEN. i, L
REMMEZIATH A%, CIRBERERS 1 6 M ARIAITEN R, 53 an
Ik

int fprintf (FILE *stream, const char *format, ... );

int printf {(const char *format., ...);

int sprintf (char *dest, const char *format, ... };

int vfprintf (FILE * stream, const char *format, va_list ap):
int vprintf (const char *format, va list ap);

int vsprintf (char *dest, const char *format, va_list ap);:

B A B R AR EE 2 — 1 format S8, ER TR REMLIZE TS
R 7P rEE. XMEERRRBOIERM MY SHRRET A (WRA D
i) LARIMa S el B E T B AR E S B A i
XA T HESHEMTHEITENHN.

A 4 bR BERIR [ 7E— R e R A v A B SCAR FAF I B, H PR
A~eR¥ sprintf M1 vsprint £ ¥4 I FIHRFFE— D UIS EHES RO FR
Hodest 1, EAXEHFHFPROREAKESFXEITHRELIHITR A,
BT AR P s S SRR G F 8 R T,  LIBR 247 SR RE RS G
FrR A iEas ). B4R 4 T eREHEBES ARiP. (JREES stream &
R R BUREHES Bl stdout F1.) IR AR AMER — SRR 7R
R, IBAENTHHR Bl — T AR TR Bt 8uE.

PA¥l fprintf, printf il sprintf EF [ HEBEFE. MR, XEH
MASHEFTEATESTERTRAMNENE. b iR M BN,
WA i f1 5 <stdio.h> e B X S pR %Y.

X 3N RBBRTE, ENAHFXS. C BFABREELMMX BT
ENRR%. HATERFTLAER] vEprintf, vprintf fil veprintf X 3 e ¥, &
T &M S8R T S, BRI A SHRNMEFREE v Ik
WA IT N —EE. [ <stdarg.h> F5E LN EERE - MEZ TS
R R Y. XU MBS B A AITERECP, DIPIT LM AR
H Al
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FTENRESK

TENFEE
. 3

Bltm, RE A2k L E RS B stderr dh, H 4545 BATES N
— PRI, T B — AR S R AE R B — RS R, R4
ATEABNYS MK eprint SELBEATA X2, H iz @ BE H vEprintE K47
SEER BT .

#include <z=tdioc.h>
#include <stdarg.h>

int eprint(const char *format, ... )
{ /* log error messages */
extern FILE *logfile;
int n;
va_list ap;

va_start{ap. format};
fprintf{stderr, "\aERROR: "} ;
viprintf (stderr, format, ap);
va_start (ap, format);
n=vfprintfi{logfile, format, ap):
va_endlap) ;

return(n}:

\ :

WAFTEP RBOR A EHF S B A EREMNKRAS. £ P HMBISEE
w AL Gl HRZO U SBE AR R E B . TH eRE0OE T M I 4f 2145
R BT — U R B T AR . e IR AR s
HFR T, MEPATEFIRME. KEBERFEEAAE N—F0, ZRPUHIX
HEE AP SEHEING .

KEHRERH T EN S REFEZERTRHFI . BN SEERR g
R R TR E NG T B RERTESHEF. FHim:

printf{"%s%c%o%i", "th", 'x', 9, 318);

251 4 W (th|x|11(38) ZJ/G4 78 thx1138, 25 5 A
{RELFRNSEFRA X ORI SITENRBUHE M RIMILES, B APRAE C Tk
K] S B RPN S a8,

—E EEIC NS ECETE S RN, S57EER AR EZ MR
PREHI S EEOAAR . BIIN—A floar X RIHI S WA — double 2RISR,
—A~ char 8% J& short ZEBIISEE IR —A int BB SEL. FTEIREAT LIARBE
T BT S RO TR I R0 LA T AT T A0 31 L R o 0 38 4 S e B B T EE )
all. RAHRE TR EASEIER, A RIRESE DI FHLE .
filtm, FEERERF $c HiE 4~ im BRI SE, XSG EEFEN unsigned
char 28, PRI printf("%sc, 0x203) {¥F 3 B Afniei h .

HARBABHE—-BoBTFEMMSEMER. FLE, HARE
HBEWLAAH X ANSE. 5 PFEREAERLUE LFans s 7T3LH4
HATF ey HARNZ —HHIEAC. TEP R BEEHE B o A9 H Al B A 38 048
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&5 4515 I

&

FREE

SR

SET W AN 5. FHE LN D FRA RS 0 — .

FeRg b, — MR R - EFEVER SR EAFER RS EM
HICHAN T (SEBTRAAS, sHAEEFER). WRMITHREMNEZFH
FAHEA— A TRES RS, AT A FRESCRAF 00 LR
MFBIRETFHRALG R, (BEH 138D

HTHE—-THBOEREN, s FEER 4 DAY BT R5—
A~abar, HARRERRE AT Ead.
0O F4rEEFEFEZAFE, HEEAIRERR BT,
0 — Al FREA, R EF A A F A8 iV H .
O —A~nldEay AL, FEfmSLsE il A il TR HE .
O — M #RANF, FRFESBMER. SREHSNEMNERIMEE
773K,

BRI S X e RS . R E A BT M e AR
AfLAFEE LA T 5 # ARl evtrE.

O —-MHaSC), BB -1THBREMNF AARTEE K. 6
in %-30s,

0 —4A%F (0), MEEFHEEHMMBEFELRT. A0 (EEMFFS K
ARG HARGFRED. BN s04x,

0 — LS (+), H—PEMNEFSHERRERE, PE—DREam
. fltn s+54,

0 4=, I—-TIENEFSEEERE, TE—-1TTHEEREF
Y. BN % s5d,

0 —4#5, MEBERERBEHNTN. o RN L—4 0, xF#k
TERGEIN A Ox, PR, ER—1/NIGL BRI A
/IR AT . G s#x,

FERUEEHERRRA-ITEGSHTERNBYE. 5429, RIGITHR
BORE T — 1 imt ZEAEAFBRIEN T, — P RESRIEMIRENF. —
MEBNT FRERANTHNFERSPERE. ERANREFTHENHRT,
LA ROEE . filin $10c 1 %1

MR RRRUAA O ik, RIS TiEdEL. am—1
AEEREANE. WRE-DEGFER-TES, ITHRIEGHILT —4 int
SECEERE, — P RESETIRF. HERET -
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FTENF53
LRSS

FH
+ 33 i 8

O FEf— BB A4 e B 8 oM G
O e. ERH £ Fd e/ DECFERI 08
O g 8#H GHE\REBKA B F R AL
0 s &&%4 NN F TR ARH.

Wl %.10e fl $.*s,

AT — 1 S E WA F R F IR R AR — R, ZFykH—
THOCE RS 30 2T HBTFIINE. WFEFHFFILL—4 h, 18&
LA kK BT T R R e ). Rt TR A MARUT S . R E BN
BOE] LARSAE, SRS EL s AR F 5.

B— R R ) BARER R A N — A SRR, XA SCAR T RS
BT 2 U Fon il . AZME, T “5Eet” FR (IR —
AR EEIE) FABREARFNMS., XUEHFEXAZAENBEHEBRIR
W U A . SR Bk, “5Eai” mERSLE M ”. B3t
RO, AR SCARR R E AT A R RIS EA— TR RUME. AT E (R
ZAAREEL, WAl LARIEARAT 5 AIBE AT LIgHOEFR Fr. i, s
AP EREGMIARE, AEREET LIS H5E 2 H R HE.

T 2&FSRENERIEHEMS. 2, B R ETAN, 3%
& L AR S TR AGRYANEE. MR BRAERERE b, BAREERN
HLSE BB (H -

0 c 10 int Z 855 ¥R unsigned char Z80EE - - FF7F -

O ¢ i SHFERAI—T 20 o T THFBRHEFSFH, Kk

WER 1,

0 hd—0 int ZEEFAR N short B, RIS H d AHE.
la——Ilong Z R d AR IH].

O e double ¥ B — 1N d. ddderdd A FFSFER. X H,
dfE—1T#HHIGL, + HFR—TIES (), EFE-AHS (=)
AR YA A/ NG . IR p BEFMHBAEE #5385, ERe
HR S . T p NN BTSN BRIARERLE 6.
Le——3 long double ZEYEHI e H[R] 09 .

E—X double ZEL/EM e ARV, SAERAEHEITEN e #5 E.
LE—73 long double Z¥I1E H E ¥ [R) A5t .

f——4B doulbe 2RI SRR —T BN d.cdd BRI
XHE, dRFE—AHIEIGL, DGR Y AT BB AN B
W= — R . FR o AT HIERAIEE # i, ERE /D
b, B4 p /. BOIARIEER 6. '

Q

(R
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it &l
FHITE

15 m void 1Y
B F B
THSEHR

RWAY i1

AnS

aa

R I i

oo

0
0
)

LEf——3X] long double Z¥{FH £ ME)AIFE .

g—X} double ERIHIZEIEM e 2 £ MR FHR. WMFE p A
HIEEDE RO, MNP piFEH B 6. ME e XS4 —HKIH
[-4,p-1] AFEEL NEEEE I, ARG EITEME. R
A /NS HIRABHEE # vk, IARE R/ NS

Lg—3X long double Z8E 1 o MR 6O #a.

G—X} double ZEHEH g HHEIAIHHR, NEIEEEREENIN « FHEy E.
LG—73F long double 2 RIS BAEM G MFRIAVF .

i. hi, li——4p§f1d. hd, idHifF.

TEIE 0] int FERYRFE ST BT 45 0] BB XT v FE A B 7T 9 22
FEH .

hn——2%CH 56 short KRUAFa4t, FIELA n ARTR].

In——&HN 156 long R 1a4, FIEEH nAH[E.

o——3 int B¥EE Bk unsigned int B, RIEHEMANEL p MIGHE
TR 5 Y. BOARNERER 1.

ho—3 imt S8R unsigned short 280, H4¥EVEM o A
lo—t long SECEERIER o FRIMFH.

p——3E45 18] void ZHHY 354+ ¥4 2 — >t L HE LHFFTES] (il
in— AR Ay 7S BEHI TR ).

s—— B P FEHETESEF char 2R BB PRFERF (E
) PRE—AFR. MRKETHE, WEEER e M.
u—rAW int SEEH N unsigned it BE, REFBRAZELA T
RIS FS), BOARRER 1.

hu—i3E int ZEEEIR N unsigned short 8, HAREM v HF.
Lu—iE long Z85% K unsigned long 2%, HARRAEM u MH.
x——3I0 int ZEFERH unsigned it B, RIEHBRI—1PMELHP
MHAERENERS Y. EHaf £t HFEERRIEFT 10315
BT, SRAREER 1.

hx——730 int B unsigned short 23, H284EM x HE .
X—%t int Z2HAEM x HFRIMHHE, QAT EH AR FFERER
< 10 B 15 B8

hX——3 int ZREEHN unsigned short 80, HAEVEM X MH.
1X——48 long 2R A unsigned long S8, HAIRER X M.

% AR EREZH,. EN—1TAa057F.

n.

R B RE AL B SR A LR E . HE A GEI B W% K ) i,
ATLLE A R BRI EAE L. B, [/ sprintf EE MK AR LA
HERBEMNEHETBY: K5, EREK. F princt, fHHXAHXA, 7
LIZ%E 6-1 Bk _Fmtval, X E—SLEREH]F.
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BIULEA

R H

HAZETA AR BRI A o BLE AT LA LU A R IF AT LUGE Rl bRk
FE RS ELE I, AFIEREMBENENAANGENBER. ABRFA
AR A BN BN SUR R KRSy C BT RARA S MM THE. BTkl R
A BT AESCE RS — N E R BR R G i e, ARSEtRAE
PRECA Al BESE MBI

RMEFE XA OL T, R A EREME AR R B A R, —
FF AT R RAREE LIRE T EXM A P A SHENRZEE S . — M EF
Al HEAN R AR HERS UL A R BUEA FIFE R, Wl BEA SR E N ALPEFEIR
MR B2, MIeTHEE XA A SR AT

AR AL A R R AT 7 A i AL i R E. B
M, BIFRTUMERET —SERT2, MHERSXAMT. K, &
A, FRE A E 2 R AR ORI AFTE . BRI A4 4858 A SC
A —YI TR BN, RERE 5 Rmp L. R R, 8B
FE A RIE T — 4t 4.

AL, A AT RERF AR B, X R0 0 X XA

“HHR” EERRRNL. R - RERERRFIRRERBA? LR

fE— o] SERAF ARG &3 AT1T? B2 HEP LB FRIT? SRR
f AR A2 T I X sing, HERA - MMEENATA HR.

i, C i he st (i A R0 15 s B HAS SR (e i R 08 % . &
B4 C o iRt printf BRBOE M RA R IR BB T 5, ML T,
scanf R X B 4E ) — BRSO AR A R E. X301 BRSAFE
TR 2R 1 I [ e B FA 2 LA A A 2447

324 oA