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Preface to the Chinease Edition

Since its original design and implementation by Dennis Ritchie in 1973, the C programming
language has spread fat beyond its origins at Bell Labs. It has become the common language for
programmers throughout the world, and has given birth to two other major languages, C++ and Java,
that build on its syntax and basic structure. C and its derivatives are the base upon which much of the
world’s software rests.

The spread of C required actionto describe the language itself completely, and to accommodate
changes in the way it was being used. In 1988, the American National Standards Institute (ANS)
created a precise standard for C that preserved its expressiveness, efficiency, small size, and ultimate
control over the machine, while at the same time providing assurance that programs conforming to
the standard would be portable without change from one computer and operating system to another.
This standard was aso accepted as an international standard under the auspices of the International
Standards Organization (1SO), and thus brought the benefits of standardization to a worldwide user
community.

The standards committee was aware of the multi-national use of the C language, and thus
provided, both in the language itself and in the library, support for “wide characters”, which are
needed to represent text in Chinese as well as other languages that do not use the Roman character
et

In spite of these evolutionary changes, C remains as it was from its inception, a compact and
efficient tool for programmers of all backgrounds.

The C language, and also the Unix technology from which it grew, have been present in China
for many years, as we know from visits to universities and the Chinese Academy of Sciences.
Students’ learning has always been made more difficult by the lack of an authoritativ translation of
the material describing this work into a form convenient for study in China. We are delighted that
Professor Xu has made this Chinese trandation of “The C programming Language” available so that
C will be more readily accessible to our colleaguesin the People’s Republic of China.

Brian W. Kernighan

Dennis M. Ritchie
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BA R A RiFS A, LRABEE =0+ 280 EAR K, RNERTELE
QR B — R R AR BOT R, (2R, AHehF s B e RRN BRI M ik
ERHBARGEALT, RNHEFETFTHEESAS.

% 2 F 3|5 6 T R it CiE T e &4, PT R A 695 XL B | 3 . Xk
—, Ry E EFERE R TENEFSTE, RFMULRE —RIRTFEFER., F 2

FNBARGHIBERR | B HE A f kA X, B 3FENLBEHIA, 4o if-dse. switch. while = for
%, § 4 ENBIEIAETEH— T ERBIN A S RIS, BN ESUE—
BRI e 4ein, K B FNBIA LB E, F 6 TNBLEMPIRE.

F T ENBITHEFEATEERET —ANERMEZ AL LGN E D XA HHFE 2 ANS
AR, X EREFTAH F C BT HMEBHRLE LT, Bk, 2R IANEIITHA/
i KA E 7 P RAE R R RAE 69825 T A TS BORIE AT E RRIALE L.

% 8ENE CEEZTA S UNIX 3tk 2 2 b thdEn, BATKRE SREH N/l
SR G A e L. R RF PR ) 284 UNIX R4PTE ), {e 2488 e &
GothAZ B RAR R AT IR, AR T M8 4o foT 52 ILAT e vA B AT £ 5T A AL o i 4G — e i
W,

WA R—AEETAEFM. RR CiET 0iEEAE L E 7 EXELZ ANS AR A
4, 122, ANSl #Ee) A G AR B L RFRNRBHAY, Bk, 4245 R R RA—2 &
HiE, APPRAEFMERA T —FRREHGT N, BHEHT CiEs o2 LT T N4,
Mk B RATAREFIN —AEtE, CRAERARS I Mk hiF S RIA &0, Wk CHmE
CiEZ A ) C BT MAIMMA T EMT — /AN EEe 4. B2, XA T—H KL
HMTr, AR A A 8 ik B ARAEE T A RAPR. AP RBRET A4
%3,
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BIE BT

AR, BATECMESbAN A C S, LEEUREE SR 5IA Cili 5 IEA
JoE, BTHAIRAAT . LS IAME oL, R I A2 TR, B, AREA
HERSEHE, TRAMBITIE CHEF ISR CHAR, X B2 0] 7 #2 ERIRD . Fdl]
s LA BRI G S HA IRORE S, A, TR E G SRR, AR
W, BARBEL . R FEARN /B A TN T g RO R P R B
SO SURE, LRWHREE. 45, CIES T ER B EATES . SR HITE ) LU bR e
5, ARG AL

AP T AT R NS IRTRE R, AR AR EE ST TR € v 5 5
PEr e RG], JF H, AN, AR AR A R AR . B TR
HBAME CBEFHPAMATIRE, Bk, XSfl - Wyr ARG k. BRARMCALR
Dy REIX L ) SR e e B B I, AR IS RAFAE . 53— DA RZAEAET, AR
S6 ) A EEAR O T IR AR YRR o AT BE O o 52 245 13 3 Al o 1) 745 ) 28 R e i ot
& ST

TR RAMIE LR, — DI F W R 53N %] DONAFE A 41 (0 Py P RN AR 1] B 2t
IR PP BV P e B0 LU AT . ISR NG S LR NP AT A 3 (R b T8 2k
Mo KWRLR AT MR R EE, HOTAIEA TR D Ja S5 55 PEAR VIR (1 P9 7 (K AE

2.

1.1. A

22— VIR P WUHE S M — @ RS M E R . X ITEE S I8k,
i 55— AR LT # S AR E 1, B

IHHEVH AN

hell o, world

JUE AR IR, AEX THIE S KU, R T RE S — KFAS, PEh BE5E
WIXANHI, FATH SN BRE T A, RIGMIDHISAT e, JFma. 1217, ek
BIEANH T . B T X EEAEN T LU, L EFHEERAES T .

fECIETT, AU FHRFHEIH “hel 1o, world”:

#i ncl ude <stdi o. h>
mai n()

printf("hello, world\n");
}

WA IEAT IR P IR T BT R G X LS —NMERIR OB 1. 72 UNIX 1RG0,
B G AHERA S S IXANERE S, JFRL L e ARSI 44, flinhel lo. c, &



e TR 5 iy A BT G 1
cc hello.c

W SRUERE B AT AR (OIR A AT s F A1), il B R AT, IR E AT
AT a. out o R, FRATIHIA:

a. out
BIAlig4T a. out , FTEIH FAIEE:

hel 1o, world

FEIVEBRIERST, ik, I8 BTN S AT T A R .

#include <stdio. h> R 5 Y- A LU ERA
mai n() I A main 49 S, © R AME
{ main & ¥k a4 3% &) HApE LSS
printf("hello, world\n"); main &L B L printf VA 2w FH 55
} \n AR AEIATHF
E—ANCERERF

RS ML . —A CIEFRET, TGO/, #R I B R AR AR 2
Mo RREP R & —LEiER), DAFRE DB AT v s ARSI AR v S R Al 1
. CHEFTHRESEMLT Fortran i 5 I FFF AR EL, 5 Pascal 15 5 H I R R0 R A,
IR LEARBIF, MREAF A mai ne EFEIEO R, REIIaGA%AA MRS, (Hmin &2—
ANERIR 1) R £ 4 FENFEFA mai n R R AR AT, KRR AR A A0
MBS mai n KL

i n RR A 2 U LR R AR 3 B 58 e A, MR 1 R T LU R vk A D
HOgmEm, Wbk A3 TFE. R FBH s —17E0

#i ncl ude <stdio. h>
H TS R as e AR RS bR / S FERE . 72 C iR iR A #R AL
BXATIER) . FRATEAEEE 7 ZRIH S B bR UEEREAT PRI 41 .

bR H5 2 TR AT 0 A8 3 16— b v 1 P o 2 v R P e R A — AN (oA A0 41
o R G — XA S SEY RS k. EAREF, mai n R TFEATSHL,
TP SHER() For.

PR AP TR ) — X RS } FRE K. AR mai n BREELS R T — 4R

printf("hello, world\n");
A FH B8 O, URR B pR 504 0 RS S FE R I S BRI AT B HNX 45E )% hel | o,
worl d\ n" . YERSEOAM printf 8. printf 22— AN THEVHEIEREL EILAL,
EATERRLS |5 [ 245 o

XG5 3R I 2 P AR A4 R fF B &, Wi"hel 1 o, wor | d\ n" gh2—"
TR BT AR AR print f & EREI 24

£ CIEEY, FRPFN\n RoRIATR, e ENidEEI e, S daEsd s, W F—17

M ZE5mAT TR« IR s 74T B B\ n GRRMER— IR0, RIS H T B 58 BUG
ASHAT. A5 printf REHSHT, KM\ n Zon AT 7. WP AT AR\ n, 4




i

printf("hello, world

C gmirdf o/ E— 4R E R
print f pEUKE AL BBHRAT, KFEIRATATELZ U HT 2 p8 B L2 B BOS 21—
A7 Rgs s — MR A LIS R A
#i ncl ude <stdio. h>
mai n()
printf("hello, ");
printf("world");
printf("\n");
B R i A i A 1

HFERE \n LR JTA 0 SR U FOR A 7 SR AT
FRARGET L TE FEIOBLE. BRIEZ S, C RO TR ALE BT, \t &
RS \ b AR \ " AR5 \\ARRAHIAR S 23 T LT
Ui s .

%311 AEWRACKHRSEPIET “hel Lo, worl d” BT, FRA R 4R 136 4y
W, BRI A MG,

%312 sk, Hoprintf MAMSHEAFRPEE ¢ AP c 2 R
FRFIIPAR G S AP I, g NI Ao,

1.2. ZESHEARIER

WATRE T — M, AR C=(5/9)(°F-32)FTEN R F1IH [ 55 15 I 5 0 2

1 -17
20 -6
40 4
60 15
80 26
100 37
120 48
140 60
160 71
180 82
200 93
220 104
240 115
260 126
280 137
300 148

SERE R PR A FE A0 mai n I9RREGE o ELLHTITED “hel 1o, world” [
K88, HIFARI . MR IINT S, iR, Al &R, AR



W (T NDE SRR & s P72 A g U P

#i ncl ude <stdi o. h>

/* %fahrZO’ 20’ D) 300 Hﬂ" ﬁ%u
FTENHE (UL 5 1R IR BERT R */

mai n()

{

int fahr, celsius;
int |ower, upper, step

| oner = 0; [* WEERKTTIR */
upper = 300; [* R BER B >/
step = 20; 1* K+

fahr = | ower;

while (fahr <= upper) {
celsius =5 * (fahr-32) / 9;
printf("%\t%\n", fahr, celsius);
fahr = fahr + step;

}
}

Fer AT

/*% fahr=0, 20, -+, 300 I}, 4%l

3T BN [l P 5 B IR X R +/

PROGEERE, EAL, EfRIAMPERE, R R A WEE > 5% ] 2755 e 1R
i VE A MG o R ET LU titig FIERE e R, AERR D TR . R P SR LA A
IR B AT AT 2 Ak, FR AT AL R

£ CHWHE™, PraZafuaise Ay n M. /W BHE R BOR AL, ZEAR T AT
WHJZ T AU TR JE L, & h— MR — AN R A, Bl

int fahr, celsius;
int |ower, upper, step;

Horr, 26900 i nt FORILSE T AR T 3E, 52 AR, £ oat s T AIAR B TR AL CHE,
AT LU AT NGB TIEO - iont 5 f1 oat 2R HUE GO T AR . T i nt 28,
W N 16 £7, HLEUE I AE-32768~32767 2 [8], A 32 7&K R int 2854, float 2%
RE L 320, EEDAT 6 Ay, BUEVERE e 10%¥~10% 2 1.

Brint 5 float RELZAN, Cifimitdeflt 7 IV —SURARHHRRAY, .

char TR
short o By
| ong KR

doubl e KUK JEE V- p Y

REEEA RIS G NI T BARIHLES . 350, IEAFAE IR S A B R 3 L 45
ey A, R R LESR A AR B DL AR (PR SE SR (K BR e AT DREAE 5 AT N AR 5 v 7

BIALH.

5 LI R AL e h, BIHIRPAT I TS24 4 ANRETE F) -

| ower = O;



upper = 300;
step 20;
f ahr | ower ;

EATAR BB EYME. SAEBU S8R,

Wk LA i) &AT ST A R, B R] DU E A R 4 47, X2 whi l e 1
BRI

while (fahr <= upper) {

}

whi l e ¥ i A) 1 AT 7 ORI . E e A B S R A R W R A AE N
(fahr<=upper) , WHATTEAE AR SHK 3 4E0)); AR5 FFEHINKE G S Y
FAF, AR, WIS ATIRIAR; RS S 0 445 RO B f ahr >upper ) I,
PRI EEA, FFIRSEPATERYE whi | e TEME A2 I T — 21k f). AR, IRMEA)E
AIEER), RN RRAT 4 L,

whi | e BRI R T DO FIAESS 53R 10— 4 22 A5 Ry (B PRl 5 A e
J7), AT DURAN AR S5 AR 1 Ak ), il

while (i <j)
i =2 * i;

FEXPIAE LR, FATEUZIE B whi | e FEHIRTE A4t — MR AL, X AT R R S e
ARG PR SRt Ay . XM ARRE DT SUORH T R AR ETH . RV C S I AL
FEFFIANOE A, (H IR R4 E LR fR B I 24 2o KRR P BT S0 R P 1) 2 e AR o 2
BATRBWEAT AP G50, IFEBEAT IS I E— SR F A, XA DU s 5
SiHRALIEREY T MEmE, RS ERAMAEE T . AT EEGRAT I — 28X
L 1BV e I S TN Bt 2 o el = I R BV PP 5 R E R F A EB = DRI T D SRR 18

TEZREF T, AERESr TAERS AL IR P o8 B o FEIAA P AIRAE 1 £

celsius = 5 * (fahr - 32) / 9:
FT V5 55 v DRl AR I ) £ Pl BE AR, R 45 R 45 285 cel si us . fEZIER)T,
T FIE NS ot e 5 ARG PR EL 9 AR S5 | 9, HIRBRLE CiEE MrE
el s, BEBERZIRERRAT &L, SRR NGR #5715 M 9 #
SRR, 5 1 9 MR SBIITRIEIRA 0, BIHIXFESRAF T ek il B2 #0240,

MAZ G 7] DA priont £ B —25D0RE. print £ & — ANl ks UG R 5L
57 RTINS A ZREUN S DS EOEAHT RN 748, P IEAN a5 (0
RRHERSE CGREZA Ay e ZHO TR E, IR EATEIRS L. Bl
s el fEE MRS, DA

printf(" %l\t%l\n", fahr, celsius);
M TATENPIANEEE f ahr 5 cel sius M, JFAEMNHE Z IR — DRI (\t),

printf pEHIE —DSET AN BRI T A A e SR, e
FIMIZERY EHRAZRILHS, 15 WP B 1R R 45 2R

WESEH, printf REOFAR CIESASN 7, CHlEARSIFBAE A / it



hag. printf AUOUZARAEERECH — M RO 2, X EhRiE e R /e C IS R
WHEH T . HE, ANSIAR#EE LT printf A4, Bk, XSRS ZARIER
G VA AR UL, % pR B SR A A D

hTREAREIIEE CHEFTAS b, AR 7 52 A0 & = e AT / %t
HE2Ma, JEH, R A 258 7 U wREE AR T RN, AR
JeldEE 7.4 WXt scanf EEKIHEHSy, scanf BRECRLLT print f K%, (HE ik
BT A2 5 i A

IR TR AR A AR P A I R PR B U, TR BN A S
Fr LU H 45 RARAR M . XA WS LA S WERAE print £ i AIIIEE — S50
%l HIRYIFTENSERE, WAT ENFEC T AL ST BN DR A A R 55 i, T U A

printf(" 9%3d 9%d\n", fahr, celsius);

FIE0 f ahr 5 cel si us WME, IXFF, fahr FE A 3D, cel sius FHE N 6 MF 5,
LIS N PN

0 -17
20 -6
40 4
60 15
80 26

100 37

I3 AN R, BT IRAME R R A, Rk v AT B B R
FEAAKKE W, B, 55 O°F XS RS A S IR BE N 1% 0 -17.8°C, TIANE-17°C . T35
SREIA R, MZTE AR FAE LR ARE S . Xl f 200 R PO M.
N2 R 0 X Rl A

#i ncl ude <stdi o. h>

/* print Fahrenheit-Cel sius table
for fahr = 0, 20, ..., 300; floating-point version */
mai n()

float fahr, celsius;
float |ower, upper, step;

| ower = 0; /* lower limt of tenperatuire scale */
upper = 300; [* upper limt */

step = 20; /* step size */

fahr = | ower;

while (fahr <= upper) {
celsius = (5.0/9.0) * (fahr-32.0);
printf("98.0f 9. 1f\n", fahr, celsius);
fahr = fahr + step;

}
}

XN S AP EREAMIE, AFEFE, et fahr 5 cel sius #2451 oat 2K
B, e SRR T U B2, ERT AT, ZTUARERE 5 1 9 e,
T DR R FE R Ry T RN, AR S S A RN 45 - A 0. (HJE, WP /NLE R



WZH HOE— /M7 A, Bk, 5.0 /1 9. 0 &PANF s BUHER, &5 A ga L.

U SRHEA RIS R0 I A AR B, IR 5. (B, R IEAN AR
R — T R RO — AR, WA THIR I8 5 A B AR AR BOR S 4 7
A B, fEkik fahr - 32, 32 fEis SRR AL A S O TR B S i .
And, BUAEVE AU BB, RSN RIS E AR, R
LS fO 5T, AT B

55 2 TR VAN AR A A O I R BB N o AR R S, MEE

fahr = | ower;

5 A RIE
whil e (fahr <= upper)

WA IOX AT AT, BIFEIS L ASEAE 1 nt SEBY BR800 £ 1 oat BAYf A%
.

printf FPFEHUINIS. Of RUIAFTENF A% (B fahr ) 200 347475, HA
NS AN s o8, 1F RIS METEIIOAL (cel sius) 2 6 MFERFUE, Hob
Fod a1 A8y Hbrhian FPR:

0 -17.8
20 -6.7

40 4.4

A% A UE T LAAE I B P2 SRS L, 0, 9f RS ARFAT ENRIE B R4 6 N4 % 2f
FROE RHT ENRP UK NS R AT PN (S8 EEBCA IR 98 WA SR T i A T
Bz

%l o HE A E A A G T

9%6d PR TRET B, B0 6 NERF R
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mai n()

{

int fahr;

for (fahr = 0; fahr <= 300; fahr = fahr + 20)
printf("98d %. 1f\n", fahr, (5.0/9.0)*(fahr-32));

AT 5 EATR AR RAT SR, (R AR S A T AN . e RSt A T
L TR AR, MR T AN i ont RERASE fahr . fEBIGIAK for iR, R
MR IR R BRSO R, i R IR R AR SRR B T priont £ BRI AR —= A
2L e AR RETE A

LLEJL i s — mig C s NI R SE]: AE Se VR A SR A
EIEMS S, FATLMEHRZR B R i ab e KDY print £ AR S =SS Hub i
596, 1f VLECIEE fii, P LAl AR AR A FAE fi midik oo

for WA —FMEMIER, Ea2X whil e iBRJIHE . WK for RS RETIIIA2H
whi | e IRAJLEEL, Bias DL for AIIERIE LW 2. B S s 3 My, &
I Sl T Sy

fahr = 0
R TY s ANAEE AN EARTHAT —IK. 55 =50
fahr <= 300

SR IR BT E 73 o DRI BRIRE 2 AR, AR A R A L (trued, WY
TEHAR ARG P PR AR L & —A priont £ BRBOAAERD . JEIEHITHE =55

fahr = fahr + 20

LR IR fahr 01— NP, IO 2P RAL i R AT RN I A AHECA LT ai se),
TR LT 55 whi | e 1), for MR ERIIIRIAATT LU — i), MAaTLug
FIERE S HEER M — A5 PRI R0 ZRE G0 S K
g CR=5) HaT LRIk

FESEPRgmfEl fEh, "I LA whi 1e 5 for PEUEE—MIEINES), T EEHMHIE—
PO for iU HLAENE G PR A D KR 4 TE ) F HIZBRAR G TS 1B, DObE
RARIAFERITE AR TRAE kS, HLEE whi | e iR 5.
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EzE X2 )5, BT feadet i ne e X4 5 (BERA M5 51EEK, AR
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#i ncl ude <stdi o. h>
#define LOAER O /* lower limt of table */

#define UPPER 300 /* upper limt */
#define STEP 20 /* step size */

[* print Fahrenheit-Celsius table */
mai n()

int fahr;

for (fahr = LONER;, fahr <= UPPER, fahr = fahr + STEP)
printf("98d %. 1f\n", fahr, (5.0/9.0)*(fahr-32));

}
A, LOMNER. UPPER 5 STEP #&ff 5w s, MmAEA &, KIEAFEBMAEFRH ., fy
WA ARG ERPEE, X UURES S5 H/NG F RSS2 X . R,
#def i ne fR1THIARBEH 7.

1.5. FHEA/HiH
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HATHE R 7 R By R ARA T 2 .

FRUE SIS N / Sy OB AR T B, T8 SCAR M Ab S, S BT Ak, s /
iy A R L IR TR U7 SR B . ORI HH AT E R R = FEP 51, T RHAT A W B 0
AN ANERFU, ATRZE—MATRE . kA ST / B R AR BE 0w iX — S
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FRUEFESRAE T — IR / B— N ks, g B 52 get char 1 put char 4
B RIS, get char BB SCARTEFEEN F—ANN 45, FEK L5 45 AR A
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¢ = getchar()
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put char ()
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while (iZFA TR RIGTH)
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#i ncl ude <stdi o. h>

/* copy input to output; 1st version */
mai n()

int c;

¢ = getchar();
while (c !'= ECF) {
put char(c);
¢ = getchar();
}
}

Horh, RRIBHAF =408 “AET

FREREL . SRR L E AR o LT 24 TB R IL, EAENLES A B DL AR
FEAiEI) . char SREL I TAEAEIX M 740 R 80, SR Giont ) ] LU 776 5
FERE o DR S e R S DY, FRATTE AT i ont 2R2,

X HLF BRI AR T DX 23 SO PP AT AR S A AN G R AT IR . C T 5 R R 1202 «
FERATEAIY, get char PRECKERIAl—ANFFIRAE, IXANRFRAE S AT SEfn P AF AN . XA
{HFK ECF (end of file, CMFEHD. JATESUIALE ¢ IR, ©GEE KL AT
J& get char pRECR [FIAEMT . X B2 Bt AAE ¢ IR char S8, 52D EA2IE 5K,
B T BEAFARAT AT T BER) T4 ANAE EEREAFAR ST S5 R AT EOF . DAL, BRATTRE ¢ AT nt 282,

EOF j& XAE k3 fF<st di o. h>r, Je My, HARMAEE Rt AFAER, Hilgl
FEAT char KA AR RN AT o 3% HAS AT 506, AT AR CR RS e AN TR AT 1o I
AT 5 U -

MTERHWRFEER CIHEFMPR, A BT/ S IR 59 513 R L. 1k C
wET, KT

¢ = getchar()

R B e — RIS, I HEA—AME, BIRME S 210 R R R AF A . At e Ui,
MRAEL AT LA Ay SR A RRIA U — 3070 tH I o AR ¢ IR BRAETBAE whi | e fEFATE £ (1l
WA, FIRE RS PP A LSS R A1

#i ncl ude <stdi o. h>



/* copy input to output; 2nd version */
mai n()
{

int c;

while ((c = getchar()) !'= ECF)
put char(c);
}

FEZREIFH, whi | e JEME A E G D PRIPRIIRES o R I 7 AHE 154 30T
GiRbRE . WERIZTARIAR TG ARG, WHRAT whi | e IEA)E, JHTENZ AT, BIRER
PAT whi | e iBA) MEDAEA L RACER, whil e fEFRE AL IEHAT, AT mai n i
HAHATE A

LB B PR ASE L, get char sBERE T o FUHBL T IR, IR T 1L,
BAREP AR TR SIBUZA IS G, B2 o R DL IOy 3 5 (KR 5 5 B 52
PATAH 2B PIZM M. O, I REATT 2 i AR AR %), 'S AR A]
RESARAMERRE, SR XA L )

X whi | e RIS R UG, UERIL A PL TS 5 AR A . AN TEHAT =1
PLoe RIS SEAF =ML 2w, XM, AEAEFI A5 IS D0 T OGR! = 7 Tt e =
BAE 2T G

c = getchar() != EOF
TR
c = (getchar() != EOF)

ZIERAPATIS , ¢ IR L E R 0 5k LA TR get char RN & 75 Al 21 S0 AR5 bR D,
RIFASERAT ARG R CEPRAIN A, TS WA 2 FRIHSEHEI) .

%3116 KiFkikRX getchar () !'= EOF (/& 0 k42 1.
%317 WE—NTH EOF EIIFET.

152 PR

AR TR AT UL, e R i R AL
#i ncl ude <stdio. h>

/* count characters in input; 1st version */

mai n()
{
| ong nc;
nc = 0;
while (getchar() != EOF)

++n¢;
printf("%d\in", nc);
}

Horp, iRy



++NC;

SINT —AFHEEEA++, HIDRERHITIN 1 #4E. ATUERI ne = nc + 1 fAAE, (H
irf)++nc B2, HEWACR M E R . SIZsHHN R BsHA-- . ++5-- X
PINEEAFRE T ME A RTSEHE HAF (n++ne), AT DMERFSHS 54 (1 ne++). FRATI7E
5 2 mAREE 2, X FIERAERE P BAT A FIE, H++nc 5 ne++#R4E nc I{ERE N 1.
HAT, BAVUEH Arse .

BT BRI | ong AL AR AR IOV BE, A EH] | nt SRALASE . | ong
R (KA /03] 32 AR T (ERAENLAS L i nt 5 | ong SEBYHKEAAIA]
HAE—2epLas b, i nt AT e A 16 ArAr it T (e KAl 32767), Xk, #
/NPT REAL | nt RAV v B . i % d & UF priont £ RN N ) 2

BUE | ong 37,

i doubl e (RUKSETF s E0 SRR DAACEETE KI8T FATEIX BAME ] whi | e 1
WiEA), TH for JEIRERK RS SR o) — PPy v

#i ncl ude <stdio. h>

/* count characters in input; 2nd version */
mai n()

doubl e nc;
for (nc = 0; gechar() != EOF, ++nc)

printf("%of\n", nc):
}
XITfloat 55 doubl e K7L, printf sREEEHYS BATUIH. % Of SRHIATTED/NESHN
ANEGE Gy, D NEGE A TR A O,

FEZREPBOT, for MR AR 2, IR BT TARRRAENNR () 8
ISRy e T . H C Il F A EEK f or 3R IE AL — MEIME, itk
FIRAE) 735 A o B 73S R0 2R TE A, EIERFRERAL for TERJIUIX— 20K, el
JAE 47520 T SN A .

FELARGT R PRI 20T, BATHEUUN DL WA P AR S 7R, B4, 1
S get char pELIIYM%, whi | e iE7)ak for T5A) T B SAFIEN —TFaR sl A 1,
PP IIPATEIRK N 0, EWRIEMMET R, X —FREZ. whi le i)Y for HAIILA
L WORAERAT ORI Z TR AR REAT I, WERASAEANBL , WARATIRIAMAE, X aimT
RE H BURIMA — A PAT IR Ol AEHBL O KPERIAAIT, FE A ARBE N % R G —4%, 1
L SR, whi | e A5 for WA B FRATREE P HAT & B ERAE .

153. 4738
B FRIX AR T e N AT 5. TR0 ETTHER0E, v e (R A S A

AT A B DL, B AT IIAT AR R BRI, oA 855 0 T2 AT 7 A 4.

#i ncl ude <stdi o. h>



/* count lines in input */
mai n()

{

int ¢, nl;

nl = 0;
while ((c = getchar()) != EOF)
if (c =="'\n")
++nl ;
printf("%\n", nl);
}

FEAZREIFH, whi | e JERE AR AN i f ), B8Rl ARG A++nl o i f 15A)
SRS S A 4, WRAZ AT 0 30, MIRAT LA (K AU (BERAEAESS 5 P i — 4B f)D.
X HLR I At D5 SRR IR R Z IR R

AT 5==/E CIl F PRR T 7R AMEHATCELLT Pascal H1 (1 H.5% 1 5= J¢ Fortran
FHIEQD. M1 C il E s AE T o=t s AT, DI IS T ==Kl 45 2 4
KA, Loy IXHEEENTE, AR “T7 BIRCRNME (Mizf==), CiEEH%¥
BN R SRR T = 58 2 ERAEAE R, MR T, a8 REw %2
FEMRIEN, HILRGASE T E LG R,

GG FAF RS — NERA, A TR ATENLAS AT R N A EE, FRATTAR
AT R R, R MEREI sk . Bl A RN PR R
75 ASCI PR IR 65 (RIFAF A [N BRI 65). 2R, HI' A ZEHLJT 65 4,
Ho " A HIESCER 2, H5%RE PRI k.

FAT R T T R PR R AR AER AT R, Eea, \ nt ARIAT AT R
FE ASCH PR AR 100 FATN M ERE], "\ n' ZHAFRF, RGP EALZE
BRI i\ n" MU AN TR PR R AR TP RS TR ZRR,
FATEAES 2 mak— 0 e.

%318 HE bk, IR ST

%319 HE RS R, TR ELE 2SR AN
o

%3 1-:10 G5 AR A B R H ORERS, DRI IR AT O £, IR AT
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#i ncl ude <stdi o. h>

#define IN 1 /* inside a word */
#define QJUT O /* outside a word */



/* count lines, words, and characters in input */

mai n()
{
int ¢, nl, nw, nc, state;
state = QOUT,;
nl = nw=nc = 0
while ((c = getchar()) !'= EOF) {
++nc;
if (c =="\n")
++nl ;
if (c="" ]| c=="\n" || ¢c="\t")
state = QOUT,;
else if (state == QUT) {
state = I N
++NW,
}

Lri ntf("% %l %\n", nl, nw nc);

}

FUFITR, A ELE NS AT, ERIE BB state A
WS TR T IEAL T ANz, BIBIME RS “AERE 7, BIPMESIY OUT. &
TR AR FE T4 5 i | NS OUT, i S R BEAE RE OB 1 15 0, SRR 3 5 i, 1
BUNOREPT, XAMBGEWIFE A A A0 F, BAEECRIE S, WER IR X ke
A, PRI I — A i 5 2 R AT L R R A A AH B 2B AR 1. B 2 B,
WRFE P 2B AR 5 s R B U, R P T K E B SUh S AN RS 152 .

TAER)
nl = nw=nc = 0;

KAt 3 M5 nl o nw 5 ne #IBCE R 00 KRR W, (I ROXFE A8
FEAAT SR A DD RE A, BUE ST SR A 2 0. FrLl B 465 55 H T

nl = (nw = (nc = 0));
EEAF| | /8K OR GEHED, Pl FAlER)
if (c="" 1] c="\n" || ¢ =="\t")

MIRSOE “R ¢ 228, B e REATAT, Blc IR Girmivhd, #SCTRTRAING 2
HFIRATH P WE RO AN, 185 47&&MAK AND GEHS), eI | m—MEedk.
H1&&HY| | EEFEIIARIL R A AR, FFORUEAE SRR R B A W e 24 1) 45 2R Ol LB
B SRAEMALRIZ b, IR ¢ RS, AT b BRI E R A7 W HATAT BHIAR AT, XFEAL
APAT A PN AR, X RO AR, BRI DR XA At
AL, AABAVEF B 7

KB Rib L — el se #B5y, ‘BAeE i f A ISR o AR BT AT IR 3
fEo H—IEA N
if (FER)
wh) 1

el se
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b, i f - el se M SR AA HAUE — 5B AT. WRERIA RN B, T
WAL, PATE R 20 XA RRIE AT LU HAcTE R, tn] DURFRAEAESS 5 A IR )7
Fo R, el se ZJREAUE AN i f WA, %0 f BRI TS LS
TN RD

%3 1-11 URAER AT RIA TR SRR P AR R, IS At AR
NI RE R DX AR e

%3 112 G5 R, DTSRRI EAITETI R .

1.6. #4H

X NS, BATLKES — M7, USRS FAfF CRFEESEAF. %R
FERAATRE) AR A e A AF IR B IZAN R 1R 5 FH R SO R, (R RATT AT Ll i
SRR C S 27 M )

P A RIS 74T AT LA B 12 2K, DRIEAT DU — A A7 TR AN O B O, IXRELE
ST 10 MBS AR B B A . T T R ) R RRA

#i ncl ude <stdi o. h>

/* count digits, white space, others */
mai n()
{

int ¢, i, nwhite, nother;

int ndigit[10];

nwhite = nother = 0O;
for (i =0; i < 10; ++i)
ndigit[i] = O;

while ((c = getchar()) != EOF)
if (c>'0 && c <="'9")
++ndigit[c-'0'];
elseif (¢c=""1]] ¢c="\n" || ¢ ="\t")
++nwhi t e;
el se
++not her;

printf("digits =");
for (i =0; i < 10; ++i)
printf(" %", ndigit[i]);
printf(", white space = %d, other = %\ n",
nwhi t e, not her);
}

E NS 2 S (L VN P TR AR
digits =9 300000001, wiite space = 123, other = 345
ZRE I R
int ndigit[10],

KA ndi gi t AW H 10 MEREAR A . 78 CIEF T, A TRRE N 0 -G, K



WAZELAL Y 10 A IEE BN ndi gi t[ 0]« ndi gl t[ 1]~ - ndigi t[ 9], Xl LLEELHIL
A AIFT BN A f or PEFREA) e sk,

T AR LOREAT R RIAG, ORI R (i ) DU R,
SR AT IOk T I 7 Ros @tk g, ki
if (c >"'0 & c <="'9")

AT ¢ R P AT A WRERET, R AZEC N 2
c- '0

HAR 011 ey 09 A R, XM EEA AT, SEsie, Pram s
AL IXHFEI

HHE CATAN, char RBLFRF 2/ N, K char SEAY AR SR B AR SEARFak U
ST i ont RAURARRATE . AR B AROTE, flm, ¢ - 0 RN EEIRIAR,
WERAFAEAE ¢ PR 00 ~' 9", HAHK ) 0~9, BRI AR 44 ndigi t IEVET
o

FIMT— D FRR T A ARSI AR RE AT LUl 235 A 41 58

if (c>"'0" && c <="'9")

++ndigit[c-'0'];
elseif (c=="" 1] ¢c=="\n" || c ="\t")
++nwhi t e;

el se
++not her ;

FLIP Fh 2 BT T 9107 A 2 B
if (%&1F1)
A1

else if (£&M1)
) 2

el se

wan
TR A, & ETAE G UCRAE, BRI, SRJEIAT RN (135 A5 4
X E A PAT G, BB R RPAT SR L AT 8 A # nT LU RS A AR FE 5 P k4
FRAERD . WA LA L, WHATA TG —1> el se ZJEMiEA] (WERA ).
FAL TR B TR 7, WER A G — 1 el se KRTNRTER), 1% Ao A AT AT AT
FifE. EHE—if Sl — el se 2w LT 0 N EA N HERER 751

else if (%)

)

AR BT XU T 5, BATTEE B SR LT s (K45 BEAS s LA BLZ Z M R XCR &R
N, WA T F ARLERT > el se [ LA — S8 B, IS AR A e 51l T REE HY 0T
I AT 5

55 3 TR swi t ch WERIFROE T 405 2 E 0 SRR — M7 e liE S T
SERAN B PRI M EES TN TR AL SO AR 3.4 1143



HiH] swi t ch A% 5 FIZRR IO S — AR, 5 kAT FEAR .

%3 113 SRR, IRV R R BT B o A5 1R K LS B AR )
i, 3 TS R PR LS P ) EE PR XL

%3 1-14 G R, STERA TS TAT U (0 E T .

1.7. &

Citi 5 PRSI T Fortran 1 5 TP PR E e 8, 556 T Pascal 5 T FEER
PRE PRV R At T — B R E, S A R O AN 5 R e T e S
1o AR IR R, FE7 50 % FE T RE R W SEBLAY, T 7 01l e B R D g
W T AE CHE TR LA R, . ot A s . AN A B S ORI T
IRIRE AR, IXREABOAT LA A B SR T 5 15

FIHFT AL, FAVIAEHAIKE (i printf. getchar 1 put char £5) #52 o %)%
LR A, EBRATA O TRgnS — k% C T BATIR Fortran 155 —AE4 4t
AT * R FEB AT, FRATIAE @ 9 S — A SRR E power (m n) kUt B sR Ei0e S
K 510 . power (M n) BREUH T B35 mir n R, Herb n 2 388 3 e B0 H power ( 2,
5) ki, HARMN 32, ZREOFAE— AR R L, & H REAR TR /N R B IE 4K
PCRE, ARIZXN T U e 2% T o (BRfEZE PR AL T — N X IR 2L pow( X, ) o)

N HZ R EL power (m ) (5E ORI E R RS, XAERA T UG B — A e B Ry
gifi.

#i ncl ude <stdio. h>
int power(int m int n);

/* test power function */
mai n()

int i;

for (i =0; i < 10; ++i)
printf("% % %\n", i, power(2,i), power(-3,i));
return O;

}

/* power: raise base to n-th power; n >= 0 */
int power(int base, int n)

Lt
int i, p;
p =1
for (i =1; i <=n; ++i)
p =p * base
return p;
}

PRHE S B A -
RFMESRR KA (0 DEE A SHGE )



PRy
el

}

BRI HSUE SCRT A DT S R Y BAE — MU SRR 2 AN E T, AR — s AN e 20 FIAF T
TEZA AT . IR 0 B E 2 3 h, A, AEGPERTINENN, sl M 2 1T
B, (HIXRBAERGHIRE, FHFAZE S REMEREr. 018 HEEH mai n 1 power X
P BRI BBUBCAE [F)— SO rfy, IR T B AT 384T C il S e AR R A7 2%

mai n pRECE FAER]FIEH T PR power BRI

printf("%l % %l\n", i, power(2, i), power(-i, 3));

RGN, mai n B ELR) power BRI Y AN 2 H AR TTHRAT S8 N, power BRI mai n
BRI HSR [0 — A AL I HEHOT AT BN . AERILSUTD, power (2, i) [A] 2 Fli —FeAR 2448 OF
AP R B S5 R AU, AT AES 4 T e,

power PREEE—4TiEA)

int power(int base, int n)

FESHUN I 447 DL A% R R [ 45 SR (1257  power bR 50K 2 5504 I 1) 44 7 LA power

RN AT R 0 AT BRSNS LR s LS ek T DU 5 2 AR I S804 A
oS, AR 5 p WEXFE: power AT 5 mai n KBTI K,

F AT A R € SO BRI A AR B AR R AR ) RS L o el Bom v 5 7E
AKSHOS IR N S B 24

power PRECHE TS B r et ur n IEAJIRIZS mai n K%, KEEF return )5
[ LURAT A Rk X, AN

return F£irx;

MR — e H AR MR . AR ret ur n B APEHEES RIBGR IS R, HARR A
PRI oI55 7] T 7E20IE R A 22 454645 5 I, BBt “ 28 TRk, EI B aT A2
% o AIOR [ R4

B AR CAE RS, mai n KB ARRA A returnifify. T mai n A5 W2,
DALt AT A i) G P AR BN, %M 3 S B R R ISR AT A . — ek, IR ]
HA 0 FoRiEw£at, RIBUE AR 0 2o B W I DL B AR A R A Ao D fapvke L, i
(¥ mai n pRAHER NS T return i), HIRATRAELUS T mai n &P return iff),
DASRME RSV R, REFP Ik S i) FLR AT PR IR R

HOUAE mai n p&ECZ FTIR A TR A
int power(int m int n);

KUY pover BRECAMWA | nt REISEL, JRRIEAS §nt RBEL. IXPAE BIRK Y BR HUR
B, sty power BREUE AT —80. Wl B E . IS BB 5L
IR

PR B Y 5 R B W TR S A AN EDR A R sk b, RBUR B TP S A R AT, X
B _E T R A Rt n] LS RERL R X



int power(int, int);

HIE, AIEMZEA R SR LU ITEVE T, e B AT R K5 o B4R W] S 4K
o

[l — T, ANSI C [RIB AT C il 55 2 18] R R IX A T BR E) 75 W 5 5 7 2R AN [
WM CHE & 9B X, power BEONAZH IR FAIE L
/* power: raise base to n-th power; n >= 0 */
[* (ol d-style version) */
power (base, n)
i nt base, n;

Lt
int i, p;

p =24
for (i 1, i <= n; ++i)

1

( =

p =p * base;
return p;

}

Horh, SHAEREE S WIRE, SHECRRAELRE S A WREA FYREASHRR
R, WBERA iont A, Kk ANSEC A AT .

11 C 5 M WIE S, AT LLERE R (T R4 R X Al B 0 ] power B4
int power();

PRAGEUI A RV SRR, KRG A HUCTAAE U R & power BRECM I 591
F52 E, power BREAEERINTEOL FREBBOE RN i nt SRIUAAE, DA o i) 7 W AT L 4
HIE 1P

75 ANSI C 58 SR e B TR, G 138 T AR 2 e 0t el 500 P mh 2508 H AN
BT R . ANSI C SR SCRFIHR) s B W 55 3, XDl DT — AN LR Be. H
FATE L SN W - AEAEHDET NG RS I, 5 A oy e s 2 A 1 5 5

%3 115 HEHHS 1.2 WP KRR, A e B DL B e v A

1.8. SH—HEEH

AOLEE S GRrlie Fortran 15 5) IIFEY AT RESR C T 5 K e 2 Kt it Uy U
Bidi. #E CHlEET, PramfiSEse e 0. Wi, Lidas o i e &
SHAEAFBAE RIS AR R, AR AABAE SR AR B . X S E 5 A, e,
Fortran %5 5 /& “IHL 5", Pascal WIRH] var 500753, EIXLE S, #om
PRELA VT R IR S AL, AN VT 1) AU A B AS

REFERXAAET, £ C T, Yol BAREERE S R PR E, 1A
EAE S RAAT TR IR ) AR PO

AT AR T8 fep il ekt SEOTUEERME TR R A s, ik
BAME AR T /b IXFEREP n) LLE R i i, R XA power BRI T X —
P



/* power: raise base to n-th power; n >= 0; version 2 */
int power(int base, int n)

{
Int p
for (p=1;, n>0 n)
p =p * base;
return p;
}

Horp, Z80n RN AR, JFEA RS ATI for JRFE A, ELRIME N 0, XA
ARG INA R T 5 power BB n IAEATERAEA 2 56ma 20 R Beh n 105462
ACIER

B, AT DAL s A RE RSB T T R B AR R XML, T A R
PRAER A BB AR R Rl OB S A, bt/ 4R AR (M 9REED, Mo I pRi
YU 5 RGOS I S HOE WO FREF R, Il IR A . FATTRAESS b S it tatt.

WRZEHASEL WEOURA AR T o A TS H, A4 s (e e B
EIHTCR A B B I —— ARG TR A S o eSO s, w7 OB IS T AR
V7 ) BB S TC R A . X0 TR IR Y e

1.9. ZFHEE

TR C W PRSI, PR B — AV, I T L
BB P B B P . RPN ALSCAAT, IR K SOARATHT BNk . %
BT A RESE A 36 i

while (GEA AL TT)

| f (%47 o DA BRA B KAT I 3 )

(A7 %47 WK AT
(RAFZAT K 1

FTENE K AOT
M T (A 4 A 2 5 s RRIRAR E AN T 45T 0T, 40 BT A AT . A
HT ARAEZAT, HA A sl i R

D 3 ffdal 3 LS B, B LART DU IO RO S SR . B oG, A9 S — Ml
SEITRR KL getline, BEEBURAIT AT, IAVSEAFFZR AL ES G AT, 20
get | i ne pREUNAZAE T BISCAE AR RN IR B AME s A I B e AR AL A SO T
I AR [BHZAT A RE, MIAEIB BSOS RATINIR ] 00 F1 T O AZARIAT KL, PIkmT AR
PRSI IIR e B A7 R A7, REEHATR AT, KR 1.

RIS B A AT EELRT B A I fe KAT IR BRI, s ZUIZAT R AR . Rt
P, FATHEM S — %L copy EFATZHE] D E.

B, BATHZAE L% mai n 6] get | i ne il copy XM A%, LU R 2 FRAN 190
C1ibpEHA

#i ncl ude <stdio. h>
#defi ne MAXLINE 1000 /* maxi muminput line length */



int getline(char line[], int naxline);
voi d copy(char to[], char froni]);

[* print the longest input line */

mai n()
{
int len; /* current line length */
int nmax; /* maxi mum | ength seen so far */
char |ine[ MAXLI NE] ; /* current input line */
char | ongest[ MAXLINE]; /* longest |ine saved here */
max = 0;
while ((len = getline(line, MAXLINE)) > 0)
if (len > max) {
max = | en;
copy(l ongest, line);

}

if (max >0) /* there was a line */
printf("%", |ongest);

return O;

}

/* getline: read a line into s, return length */
int getline(char s[],int Iim
{

int c, i;

for (i=0; i <liml & (c=getchar())!=ECF && c!="\n"; ++i)
s[i] = c;

if (c ="\n") {
s[i] = c;
++i ;

}
s[i] ="\0";
return i;

}

/* copy: copy 'from into 'to'; assume to is big enough */
voi d copy(char to[], char froni])

Lt
int i;
i = 0;
while ((to[i] = fronfi]) !'="\0")
++i ;
}

FEFFHITTRX) get | i ne A1 copy IXPAAS B EIEAT T W], X HUBGE e A THRAF TRAE [F] — >
P&

mai n 5 get | i ne Z[AE I — X ZHU AR IBEBEAT Bl A2 e 7E get | i ne pRELT,
PN SHE B TR AT
int getline(char s[], int Iim

P, B E s AUDEAL, U ASE T mA R, B AR
AN H R B AR ). 75 get i ne BRECTBUA L EHRWIEAL s IO, XD izl



R /NESE mai n BRECPRCE Y. WilE] power BRE—FE, getline BB T —4return
EAPRER G . ERFEFAT AT get i ne A RIEMESEAG i nt o TRk
FIERINIR [BIEZEA A iont, RIIEIX i nt 7T LA

A S o HOR [P O, TG S8 0 (it copy ) AU THUT — 2830 4E, 3Rk . copy
BREPIR PSS R voi d, 2 3 B 12 pR BN IR R AT (R

get | i ne BEGEESAFF \ 0 (RIZEEARF, HAER 0 AR eI KRR, il
FRRME R, X —2 e O CIESRH: U CiSEPH IR

"hel | o\ 0"
AR B i, e LA e A, AL %00 2 20 A7 il 45 B 1A N4
LU\ O bREFAFF R ISR

h|e |l |1 |o |\n|\D

printf s R HEYs HE, 0 IS HU 0T LOXFIE R 777 5 . copy PR3
I SEBLE A T A SE T \ 0" 830X 5L, e\ 0" #5 Il 240 . (2 i,
RN O AN I SCAH) —E o)

E RN, BIADE EIRRXPERNREY, EALS S 40Nt 208 31— SRR B vl i)
Ao I, A RAT SR T R VFRR R, mai n BEN X AT, getline %L
MPAT R 24, BT RIAIATAF A5, SR e IR 74T, mai n s 0T LOE
REIRAT R LU 23R [P (¥ g Ji — AN FAF R ADE AT R K, AR5 PR LA 1)1
DUREE. T TRARER, BAT AR AN S A ) il

P get i ne sEAIRE P ICIE UG AE R AAT L, K get | i ne pR kil 224G A2
ittt o 53 —J7M, P copy BEURTRFFANE (WATARHD PR IR, BRI IZ R EA
ity AT AR

%3 1-16 BT ERKSCATIIR PR mai n, A2 AT DT EME R 4
ITHREE, FFRTT B2 HUAT BN SOA

%3 117 G R, TTERKERT 80 MARF T AT -

%3 118 s R, MIEREENMRAT ARSI SRS, I IIERTE R 2SR
(i

%3 119 GiSmE reverse(s), KR s PRI AUEIE R AP
G5 MR, BEIIGUE MR AT TP IR .

1.10. SMERZEESIERE

mai n AR AR (W1 1ine. | ongest %) & mai n BRELOAL HAR RO R AR R .
FENELE mai n BRECH AU, IS AN R UG ) e AT o e ek Bl R W 1 AR A
FFEatt. B, getline RET AR T 5 copy MEUPHIHAR R | WHKR. K
e RN R A 5 YR BRSO T TS AE AR, AE R BAT S8 IR R 2K X il



AR AN A3 A M . DUREAMER “ Aahi” AR “Rir”. G 4
TR stati ¢ AEiEIR, IXPPSRAY I )R AR SR AE 22 X R B0 T 2 IR R AR )

1T B B A A e B0 AT A7 A, R, ZEsR B O T 2 8], A BhAs A
DR B A T I AR, HLAE AR N R B 0 S 5O JUMAE . 2 2R A 338 R AT IR
WG A A TR R JE R

Br BB mAl, ] Lo SO T A R BN A &, a2 ul, e a sREeh#n Lo
T A B 44 1 ) X AP A (KA B CGXHLAIA] Fortran 15 A ) COMMON 45 2 5% Pascal i 5
AN ERR P H R AR AR R A . AN R AT AR A RYEE W U, DR, e T
DB AN A AT i, AR S5k, 3, SNBARm AR T $AT I R — B AL,
A EAE R B FH I =25 . 76 R AT 58 SR 2 o RIEELE T A0 3840 S A 1) bR 200R ]
XA B A DR SR R E A

HIRAS T A INE SAEPTAT BB A, HORRESE SO 58 SR G R -1 00 '€ 3 B A fik
BTG AEREANTT VT SRR B R H D, AR WA Y (S AR, IR B LR R
W AT A ext er n i AR, tan] BUE B SCREAE . O TR A AR
i, TAIEE ERATE R AKSORITHIREY, € 1ine. | ongest Y5 max A HIEAMNEASE . X
it Z B X 3B . S U

int getline(void);
voi d copy(void);

/* print longest input line; specialized version */
mai n()

L
int |en;
extern int max;
extern char |ongest[];
max = O;
while ((len = getline()) > 0)
if (len > max) {
max = | en;
copy();
if (max >0) /* there was a line */
printf("%", |ongest);
return O;
}

/* getline: specialized version */
int getline(void)
L _

int c, i;

extern char line[];

for (i =0; i < MAXLINE - 1
&% (c=getchar)) !'= EOF && c !'="\n"; ++i)
line[i] = c;
if (c ="\n") {
line[i] = c;
++i ;



line[i] = "'"\0";
return i;

}

/* copy: specialized version */
voi d copy(void)
{

int i;

extern char line[], longest[];

i = 0;

while ((longest[i] = line[i]) !'="\0")
++i ;

}

(E T, LT LT main. getline 5 copy EECHE N LA, )
TSP IOI, SRR R E A IAERE FTE . LSRR SRR I
S JRFRAR R SO AH R, AR E T eI T2 BB AR, DX A g P AR
PR EAE A T AN AR B2 By, I AENTE AN AR (R 4 7 BEARZH K, — M5 AU e s L
] ext ern RV A IXARSEAY A BIRR T AERT NN T — M ORHE Y extern Sb, Mg
773 T % AR P A I

FEefh LN AT LA ext ern A AEUESCE, i R AN R ) e SCH IR AT e )
BREZ HT, IS AAEIA R B B A EAE ] ext ern A, AL, mai n. getline & copy
LA extern FBEUIESEZ R (R E ML T, P SR & 1) SCHSBHER SCEE
TR AL, XA AT LAAA IS ext ern A,

WRFEP AL NS, MR EAE filel SXFPe X, fEfile2 fifile3
SCAFHAE, BALESCEfile2 5 fil e3 gk THEATH ext ern AR IZAR RS
NZ R A BEHAAS R MR ext ern 5 HBAE—AN B SCE (I8 EfR
LAY, FAEEANE SIS i nel ude TEAHE T EE I RSk SO A bR . R4
2. h G5 SR T 4 . B, BRI RO & 2R T<st di 0. h>[1 Sk SR
P . VRN EOBAESE 4 b e, o 7 % K B oKHE s EU%

fE ERRERAT, tT getline Y5 copy REFIAITZHL, ILAE AR EiF, 7EJSC
PEIHRALEA TR BN %2 getline() 5 copy() « HN T HZIRAR C & SHEFIE,
ANSI Cili GBS HERF WA CIEFMAYT A, JFHNSHERA AT E. /£
ANSI C i, WEREFWIAEZHCR, WA voi d BT W] 28 4 Tpsxf it

itk

PR NAZE R R, X RATE RIS A AR R T X (define) S5
(decl aration) XPA . “x X7 RN FE ) FAAME TG, 1“7 F8 0 E 13
WA PR, (H AR AT 5T o

MEAESE— T, BUAEBOR M 1 N 2 T AT AR PU A S A A, R AP 3K b
A LAt (AR —— 2R A K 1, AT BN R AT LAV i) X 28, (HO,  RIMEAEAN
FEHAMBAS R I, ENTRRAAAER . BN AR R B e R, DU E 2l
7 0 R B % RO AN —— MR AC = (K T RE 2 B ANt AN 2 B 5, TR e 118
OG- IR FRATTRT TG 5 AT BN K SCAAT IR 55 2 DMRASA NS 1 MR
uf, RO, SR AN R, Sy Jri, S 2 MR K e Bk e A T R
AR EAE SN T B, WA T I R Bk 2 T .




FIHACN L, FATEZX C 16 LG LR 3T T e (5 B) T IXee DR E 5 70
%=, BAICKBEW S HA A RO i e — 22 A g SR A N 25> .
N LANR ) AR T G S (R P 2R 02t

231 1-20 45y det ab, R P TIRAT B S S A H 1SR, AR e 2
BRI LA T o B BIRAT L AL A B [ E (Y, P Bl n Ftes tHEL—
MRRAFLALAL . n BAZAE AL LR AT 5 H R e ?

%3 121 Hi5RT ent ab, Rk BV O S D BOR I RIR AT S M, (H AR ]
IR TR B ANAS o Al B IR AT 2 LA (A B 5545 2] 1-20 1) det ab R TG A IF) o 4l —
ANIRAT B — AR AT DL NIRRT LA, 38 PR P e 745 Ll g2

%3 122 GiE R, IEEKIEALT 97 LT e AT, PrATIOAE
FERANATIH n B ZATR)G — N EER 25 . EORIERE Y BEW B REHLAL B A AATARAC AL
FERR E M T BEA 25 1% BRI AT I R L o

%3 123 G5 MNER CIE Sy A IR A o BRI B S| S4TSR
TR, £ CIHTET, ERARVIRE.

%3 124 G R, Bk CHETRPPEAERER, WSS, TS, &

SRR A BRI SS (RG] SMXG15) . B PR e SR . (R
RHCIZRE P S e il Ry, SERESHEBIR )



H2E KA., BEAFEEREX

AR e 1N e B PP AL B R PR A B S 5 o 7 IR g U AR IR AL A, T B
TR AR I B FATHRE R EEAT . RIANEAR B 1 A A R A BT A
X BRI P 1200 G BUE A A BLACAT DU IZN AT A . AR SR PR PR X 42 A

w3

7

ANSI FRHAEXTTE 5 I BEA R 5 KL XM T VF 2 AN s B Ab o A R R A A 4
si gned (45D M unsi gned CEAF5) PIRIEIR, HATLURRTERT 5 W& 5T/ dt il
i Vs ST LLARORS BEREAT, 6T MEHI SE SRS BEY | ong doubl e RAYES., F
FFH R AT DAE S PEINE SR . ANSI CIE TR R, 2B SRl T KRR A TE R
MZRATLAET const CHRD KA, RUTHAEARE S ZARHEE X SFREH 2 (8] 1) A 5)
SRR AT 7978, LOES T2 M8 A.

21. TEHA

XA (i 4 S A S W R AR SRR A, X IR 1 SR 4
FoE BT RN T AR RS, B AP RRA AU PR TR 7 RO TR, T
W T A B A, DS T sk i BRI A% 30l LR RIZT 3k, R A
DAELL FRIZTT ke KRG TR NG FREEAXON, Bril, x 5 XEWDMAFE 4T £
Gt Cib 5 VAT, ZRERAMANG TR, 155 R4 SRS 7 i,

XTWEAITE, 2 LA TRHEA RN R S5 AMRAE A4 S AT H 7T RE
AN 3L, SRR RUINERE ] e A HTZLLAMER 44, Tl 5 A B iR Pl
ANCFREFF) . X TAMB44, ANSIARAENCRIERT 6 DA Rt —E, JEHAK I RNE . 2K
T if. el se.int. float SR FRRMAHESTAMMN, AECETIMEEY.
I A 7 I T AL N

MR AS AL BRI S N I L RIA AR i, XA R 5 S DR IRE . R A
BB AR CUHREA SRR, SRR A R 4

22. HEEBRKE

C il Rt TR H LA E 2R Y .

char TR, HH—AEN, ] AR PR 1 — N R
i nt PR, T ST T LRSI B AR K
f| oat PAURE T Y

doubl e KUK JEE VT i Y

Jebh, T AR ASAR IR T b2 BE . short 55 | ong PIAMRUERS
i T W B

short int sh;



long int counter;
78 RIXFRA G R, SGEE T ont ATLAE IS . TEHIR 2 At ) X A4

short 5 | ong PRANBRE 15 INTT LR FRAT T A0 A SE R 75 B AN [R5 1) 3 R4
int AR ENL SR AR K. short 8L 16 f7, long ZKRALEN N 32
A, int RAIOTLLY 16 A28 32 7. & difds il DU S AR REE B 3 1E P Al 2R K R,
{HZLENE FHIMRE: short 5 int 88 % /D04 16 47, 1f | ong A%/ 32 47, - H short
RRAEKT int 88, i nt BEAEKT | ong 2%,

KA EFF si gned 5 unsi gned T2 char ZRALE(TATHA . unsi gned J57Y
MBS B 0, JFIE P HARBE 20z fd, b no2ize 288 T AT 3. Bldn, ik char Xt
Z A7 847, B4 unsigned char JEAA R UGS 0~255, i si gned char 287
A 1) H AR 90 B U 49-128~127 (HE R IS — (MAMS I ALE Do AR FF 1 char 88064
SR AR AT WL T HARHLAS, (R ATHTED A S E A

| ong doubl e ZERRIREREFEITF s 2. RIS —FF, V7 ORI P I T EL AR [ 512
. float. doubl e 51 ong doubl e KA A] LAFRIRAHIA GRS, 9 n] DL R P Al = A
AR

IR BRI K 5 KR i LA S e 5 WA AN g PR 2 A7 S 11 8 1 T DLAE R Sk 3
fE<limts. h>5<float. h>F 3], XN AR B T8,

%3 21 HE AR LUE S B si gned K unsi gned FRSE char . short .
int 51 ong ZRAYAR 5 IR HUE G F o SR F AT EIRRAE S SO b iR AH AR DA S BB E S b )7 i
o JG—MITER LR IR A28, DRA LA 25 P s R B U VG

23. EBE

BT 1234 MEBEHEEET int B8, long KA ELLIZRE | o L 458, W
123456789L. W ANEHCKKLLE T i nt BRERORIN, 0B 91 | ong 28744k
M, EASHEU Ty UL RE. F% ul 5 UL £PJ2 unsi gned | ong 257,

TR RS —AYNOS (123, 4) 8RR (A1 1e-2), WATRIBE A .
WA G ST S HUH Bl doubl e 2B, JE4% f ok F £k float 2884, )4t | ok L
7~ | ong doubl e 574,

IR T FH-FRERIR RSN, & n] AR\ HE R NI R R . Al ing] O s R
AN NERIE R BTSEA Ox 80X, IR R e HoNibhl B, i, k% 31 v Ll's
HO\BERITER 037, AT LUE /5 HERIE R OxAf 8 OXIF, J\REfIS skl i s s ]
DMEAESE L %o 1 ong 282, TG4 U £78 unsi gned 2844, fil4n, OXFUL 2&—A>
unsi gned | ong KM CEMSKERD e, STk 15,

AN AL BEEATRERGS T, W, X PRHENLES A
AP AR TR RO, B, 76 ASCHI RS, “FRF 0" [k 48, & 55UH 0
B RAR . WARATAH 00 AR5 R FREA KN (Lhn 48), A, FIFHLHR
DNZ TR N EAREL, Hn T RPN S k. PR R R S e T AT T LR, H
WA MBI E B RS S HEis



FELC P FE AT DUl L SCEFF IR A (B, BATRR nD SRR N ERF AR R R, B
TP HNE KGN LR/, HHRR—DNER. o, FATTLLH

"\ ooo0'
FRE R R, o, ooo fFR 1~3 ANJ\EEHIELY: (07D KPR AIE
LU

"\ xhh'

#on, H, hh 2 —AsEA T RNEEET (09, acf, A--F)o Bk, FATATLEZHT
S AR

#defi ne VTAB '\ 013" /[* ASCI| vertical tab */
#defi ne BELL '\ 007 /* ASCI| bell character */

LATE AR BN EERI B S

#defi ne VTAB '\ xb' /* ASCI| vertical tab */
#define BELL '\ Xx7' /* ASCI| bell character */

ANSI  C i 5 H IR AR EE SURF IR0 R B

\a MEFRF \\ SRHT
\b [HIEFF \? ] 5

\f PR \" L[S
\n  ATHF \ " WEIR=
\r [I4ERF \ooo J\ikifiI%L

\t B IRTT \xhh 7N HEHI%
\v A IRSF

FAHE\ 0" RN O PR, W27 45 (null). FATIEH '\ 0" B O,
LS RELe A A P AT Jm I, (HILACTEDY 0.

RIS AU A O EHEIRIEN . R RIE AR RAL,  MAEBATIN KA.
AT DO AR T U BT AL B,

#defi ne MAXLI NE 1000
char |ine[ MAXLI NE+1] ;

o

#define LEAP 1 /* in leap years */
i nt days[31+28+LEAP+31+30+31+30+31+31+30+31+30+31] ;

FAFHH R AR AT I, RGN SRR 0 DNEE AN TR AR T4
Bl

"l ama string"
o

1% AP 2

HRFRFH . WG SAZFRFHI 83, CRHTRRE TR E . 4R R 1 3O
TP R AT DU E A e . AE TR b PN " BB S 54 . i it iy LU 2 A4 7
PR RIERGER, i, TR

"hello,"” " world"



"hell o, world"
AR R IE R B I AT R B A NSO AT TR R T S

WHARSIER, AR R AL, 7R R AR I — N5\ O 0
HIRSERE, B 774 ER IO B BT S o 0 7R — A R
JPIA Y, C VR I KT WU, (ERRFP 5 AU e o A el 44
H K TE . FRMEFE A ST en(s) A LRI 20 s (0 KE (1 KER R ATRINT \ O
TR stri en @A

[* strlen: return length of s */
int strlen(char s[])

.
int i;
while (s[i] !'="\0")
++i ;
return i;
}

Pk S f<st ring. h>H T strl en FEE 45 5 B2

AT ARG A AT RS S AP P B LR DO xS X SEANR
BN AR BE X AENLES TSRO I BUE. (N B D) Jad2 MRS
AR BIERE XD BURC—ANEERAT \ 0" I 5L

M2 e A — PR B i . M2 e — AN R AME SIS, B
enum bool ean { NO, YES };

FEBAT WAV SO T, enum BRI EE — MR LI 0, 25 =AM 1, KBEEHE. o
RIFEE T EHAMEELIME, AR FGE RS 4 B B 5 — MR A ) 5 i 1
Z& RIS =AM T

enum escapes { BELL = '\a', BACKSPACE = '\b', TAB = "\t"',

NEWLINE = "\n', VTAB = "\v', RETURN = "\r' };

enum nmonths { JAN = 1, FEB, MAR APR, MAY, JUN,

JUL, AUG SEP, OCT, NoOV, DEC };

/* FEBIWAHA 2, MARIME N 3, MKILISHE */

ARSI A0 T AR o T3] M AR ANF R 44 7] EURAT AR TR (91

MO L AR 2 7 T R AL 1 B (105 5 AX T#def i ne T AR,
ERPLHAAE T H AT LA S A . AT U] enum R [ A, HE0 s Ao A Ffk
TP AR B P A AR 2 T 0 IZ MR A R . A, M AR R AR A, I MZE L
#define RS BLAh, IR LLART 5 B HT B H MO 205 (R {E .

2.4. A

P AR b A e P W A, RS I T DO N SR A . — AN AR
SE PSRN, T T AR R AT DL A s MR AR . i



int | ower, upper, step;
char ¢, 1ine[1000];

AN WA R AR T DUR TR A 7 W AR A TR P ) T DA
Wi 5w~y

int | owner;

int upper;

int step;

char c;
cbar |ine[1000];

2 XA S AR T 25 B 2 1S a], B 1R &% A5 W ) RS Iy ke . AT BUn
B

AT LAAE 7 I [R) IR  AR AT WAL . AR I, I RASR A IR R ER AN S
Lo RIS, 1ZARIE AT N AR AT MR R R (R IE 3. Bl

char esc = "\\';

int i =0

int limt = MAXLINE + 1;
float eps = 1.0e-5;

WERAT A A2, W BEREAT — Ik WIn et MRS E3F, DOZRAERR T4
PATZATEEAT, IF HATR RIS AU Hr A e BRI R BliRe P By, 2 X 0dn
LI BB AR AT — K, HATIR RIS URAET R IE A BRAREOU T, AR
B ESERRRAIIRN 0. RE RGN BB AR A E S CRIJERUED .

FEATAZ I IR LA const BROGERFIRAE . IZBERH R E R R I EA RE B . X
HAM S, const FGERTREEA T AT R IEHA RSB L

const double e = 2.71828182845905;
const char nsg[] = "warning: "

const FEFTHAHLAEHSEHAE N, ERY]RERREE B TR N 1E:
int strlen(const char[]);

WA KB const FROERTFRE IR, FLE5 RE e T BAR I SE L.

2.5. HAREHEHF

COUEARBHATEAG: 4. - * 0 % GRBUESEAT) . BEARIE SIS R P KN
Jre RIEX
X %y

IEE S x BRLLy IS 2 x Bept y 2EBRIS, HEh 0. B, WRIE—FFED AR 4
FEFREABE: 100 #ER, IBARX UL IESE, HAh, fElk 400 BEER 1 F M2 T B,
ALUH] R 0 A e
if ((year %4 == 0 & year % 100 !=0) || year % 400 == 0)
printf("%l is a |leap year\n", year);

el se
printf("%l is not a | eap year\n", year);



BBHE HAF%NRERN T | oat B doubl e 288, 7R U ERIMSOL T, AL
YRR 5 1) A O SR SRR A Bk T AL s RSB, SR AR B 1 8 o 98k R 1 DL —
PR

s AT+ RIS SL eTee g s o 1 Mot e gd, mis
SAF* L | MU L — TIa AT+ M- LR SORIE AT RN 2047 (R 45 £ R
e

ARERBINK 2-1 5 BB L T s HAF e sl 4t

26. XEEHFSEBECHEHFT

KRREBEFFHE T I LA B EAT:
> >= < <=

EMTRAMERSES . WSEHIR T e R s 54T

RABEFFIN P FARIZEAAC. P, REXT <lim- 1560470 < (lim- 1).

WIRIZHATE&S| | A —LBUN R IR EYE, th&&5| | EEHEMIFRIE X% I L B It
APRAE, JFH, AERNIES R ulfBUn LR b 8. K28 C SR vis ] T )m
Peo Biltn, FAEDIRE LS 1 ERM RS get | i ne FIIIRIAE AU SN IR TE T .

for (i=0; i<liml & (c=getchar()) !'="\n'" & c != ECF;, ++i)
s[i] = c;

FEBRN— PP A AUER AL s A I 2 A7 IOX A 745, I 50 S5t
FAFI<lim 1o R —URI, BT b EERBEEN N — 74

FAlH, W RAER T get char B BTSN ¢ 2150 EOF, 1Rt EAIEMR, Bk,
PRSI F] 5 B AL AT X © AR EAT IR AT REAT

IBEAF&EMIPLSELLL] | FIARSE S, (H P #E Bk R AT AN S M I8 AT AL SE IR
R, ik

i<liml & (c = getchar()) !'="\n" & cl= ECF
WANTTE S ANMEAE o (02, TSR =k gm TRES SR mIeg, i, 1
ik

(c = getchar()) !'=""\n'
T, T B S, XA RE RO H K SIS R BOR RS ¢ ARG c
5\ n' TR

W X, fERARRIEABGEHRIL T, R R NI, MERIEX SR B 1;
RO WSS RAE A B fE O,

WRARS FAT BIVE R AR O B AEEUA, O, R /EE 0 Bedih 1. Zis AT ]
BRI ENPUOEET AREE



if ('valid)
— AR B
if (valid == 0)

IR, ARHMEVE R EIRP RO SRR Ay SREBLT val | d IGAE SR BB 28 (“AnRA
SR, AEX T LR IR R AT R Xl T R

%322 AEAMEANSEAT&&ER] | (AT RS 5 R f or AR E RSN IR
Wikt

2.7. PRI

B ANEEAF I U R B RAFIN , $iRT SO S A T o 2RI [ 1
R, — Ok, BABFHUEIRIT “ LB SRRy “ LUETE I R JF HAS
TRAG B, ltn, fEvkSakaCf i I, KRR T (O AT s R G
A f OATFE ). ARVHEAIEE X RIES, filtn, ARvre £l oat RALRGRIE AL
A AR BEXARE S EUR B ERMREX, SRS HESAEL, HatE g
(EIR A R N B A i, 0 R E S B A i, 2655, (HIXBERIA SR AR

Hi T char ZRAUg BN AR, NIAE SRR AT LA e char 8842,
R A LB AT R g T AR RS, Lo, R e at of LR B, B
SRS YSEEINAINE IR

/* atoi: convert s to integer */
int atoi(char s[])
r
int i, n;
n = 0;
for (i =0; s[i] >="'0" && s[i] <="'9"; ++i)
n=10%*n+ (s[i] - '0");
return n;
}
BAHES 1=k, Rk
s[i] - 'O

REBG TS s[i ] AFRE IO T AT IR N IR B, RO 0" L ' 1 SRR PR ER AR N 15
{HE—MIEB IS P 5.

PR ower JEHF char JEMEHRT i nt MK 55— AT, e ASCIL FAFER T 0745
WS 2RI ANE B WERAFHAR K FAFA R K E 70, | ower BRECKRR [P FAFA L

/* lower: convert c to |lower case; ASCI| only */
int lower(int c)

if (c >"A & c <="'27Z)
returnc + 'a - '"A';
el se
return c;



FIREXANERECE ) ASCH EREERTTHI . 78 ASCH A58, K5 SRS 0N /NS B
B R B AT e RS, FF AR - RER A AL ) ——hl 2 Ui, £ A~Z Z A
TRk HZ, J1f— it EBCDIC “FAFE AL, KhiX— K%k 7 EBCDIC “F454E
H A R T e e P BRI RN

Bt B A S HIARME SR S <t ype. h>5E SUT — 4155 “FRF A 0 IR IR RN 46 o 50 491
t ol ower (¢) BRECK ¢ FHH /NGB (I ¢ A RFGERIE), "TLMER t ol ower 4L
iR 1 ower pR%L. 2SI, WRTEA)

c>"'0 && c <="'9
AT LU bR e o (1 R
isdigit(c)
B AEABRRENAT, BTATRET<ct ype. h>riE K e £,

W PP R IV R, AT TG BN — . CIEFWARE char A 1A &2 o AT
SASE (signed) LR SR (unsi gned). 43— char KBKMEEH A i nt 2
RUFMERT, JLab BAAERA TR 0OE? X PRI, g RAAT, Xz T AL
BEERZ AR . AEF-LEHLAS T, R char ERUE /e 1, MR fosd (it
1T “FFSP IR My —Leflgsh, 8 char BAMEFESN i nt K7, 75 char 28R
(230N 0, IXFEFBUN et 45 AR AU IR AR

C i 5 15 SCIRIIE T HLas (AR HEST BN P AP SR I PR A e AU, DL, RIS rhiX ot
FAFRGEIE . HIE, RAEAE TR P A B R e H LS T T RE S 1A, e 5y — £EHL
s ERTREREIEN . O TORIERE RIS AEE, WR 2HE char SRR AR R A7 I 7 A5 Al

o I

BIfE5E si gned 5% unsi gned [RET .

MRFRFIEX i > ) Do mi&&. | | EHERIZAERIEXAAE SR N EIN, FRiEAXM
HA L 2R gi RO, RIEREN 0o DUk, XTI {ETE A

d=c>"'0 &&c <="'9

K, 2 B, d REDE L S d ER 0. (HA2, JELEpE (HLlni sdi git) fE4]
SN AT REIR IEMER AR O fH. 7E i f . whil e, for SHEAAINNAIR A, “IL7 #Ek
H AR 07, XA Z A X

Cika ™, MBI P AT RGNS . — R UL, W JulsH Ay CRA MW
MRS EATRRN “Iuis AT, B+ ) MRS A AR, I AT
BTG I BRI R ISR, IBHI A ROV RIS ik A6
TPEAHA ISR (HE, WRBCA unsi gned SRAELEAEEL, WL EAEA] R i
IXEAEIE AR Al BA T

R H o —AMRER 288 | ong doubl e, TS —ANERVERUE ¥ long
doubl e 27,

SRR — AN RS SEAN doubl e, JUPER S — MRV ol doubl e 247,
USRI — AN ERERURZR TN £ 1 oat , PGS — AN ERAERU 4 £ 1 oat 287,

¥ char 5 short BB PHEAERILAA | nt 280,

WA EAERIO IS AN | ong, PSS — MNMERMERUB R | ong 27,




FERE, RIL £ oat SRRSO A3l doubl e R, X ri 5 Al E
SCATFIANA. — ok, B ek CrbriE Sk SO F<mat h. h>rpogE SRR 80 AT XN S 2
A s fH] f1 oat SR EER TR AT ECR BN W A2 2 6], Ao 15 AL
AT I TR] OUURG S AE SR 3 B 1) o

MRIEAX T unsi gned B RHERAEENT, R ZEE e —28, FERKLE T, W
RS 5 TR 5 E 2 A EEAUE 2 LA AHOCHT,  BA BT e T HLAS AN [F) B 2R A )
KN, BGE §ont 885 16 £z, | ong 2R84 Yy 3247, T84, - 1L < 1U, X2k unsi ghed
int R LU KT A signed | ong 28 {H- 1L > 1UL, XZPKA 1L HeT A
unsl gned | ong K8, AR — AN LUK 1) IE#L.

TR I A AT R e e o WIS AT A T IO 5 B 0 e A (MR, Aeil AR it
(¥ I R A8 S R 2R

BRI, TR GHATIT S e, PR R AR P o A

AR A R A 4 R R AL B char SRIUE, IR A R A . PRIk,
HIFET B :

int i;

char c;

i

C
AT, c MK RFFAE . TR R BHHEITA ST R, 24w alor. (B2, wREmNE
WA RPEE—F, MHATE T Rea ZRAE .

AR x 2 float BAL, i fZint KA, WAiBf)x =0 5i = x fEHATINHZEEITR
T, S £ oat SRBVEHON i nt SEBUIN, /NG R BB 244E doubl e SRALFE L
A float KA, JEREAT Y& TNIE AU T BAA RS2 8L

HTREOA M SEUERIE K, PrUTEESEUE s 45 ok SO0 v REREAT R 4 . 70
HREFBIESL T, char 5 short EBHCK R A00 | nt 282, f1 oat ZRALKG AL %45
doubl e 22, [Pk, B REISECh char 8¢ f 1 oat 288, FRAT T4 R £ 4075 B
J7int 5% doubl e 257,

B, AR A #R AT AT FH —ANFR A ik I 2 2R A 8 1) — Jois SEATF o o AT i 22K
R . AR T HE AT, b A OR B e S U e 2 6 Ay 2R 4 4 (R 2K

(EMA) KL
FRATTRT LA AR FL g i 1) R A B e R A 2 L A iR Ay, ke et (45 28 4
FREMRBL AN, KRG TR R B FRSAAER] . i, FERdL sqrt IS0
doubl e KA, QRALFAY, ZiR v RESTEE X (sqrt fE<mat h. h>P A B, Bk, g
n SR, T RME ]

sqrt ((doubl e) n)
FEAE n AR R sqrt 2 RTSE R EE N doubl e 287, JERG, SRIIZRI AR LU A
AN FEEA n M, n A EIFRA BUE . SRR s ST 5 e — Juis S HATAH
[FILEg, £ 2-1 WHaEAF IR guET T A4S .

C;
i;



FEBH NGO, SECEEN R BUR R A . JXFE, R B I, R PR 2 Kt
1T A . i, X1 sqrt (Fekdss

doubl e sqgrt(doubl e);
A RO -
root2 = sqrt(2);
AN LA ] min ) S A a2 ST P LA Sl 48 2 sl 4l doubl e BRI 2. 0,
PR e b AL — AN A RS AL SEIR DY BEALECR A 28 1 e 8 rand BAK— MBI A1 50T
Bi% srand. BI— AR rand T RIS AL A

unsigned long int next =1

/* rand: return pseudo-random integer on 0..32767 */
i nt rand(void)

next = next * 1103515245 + 12345;
return (unsigned int)(next/65536) % 32768;
}

/* srand: set seed for rand() */
voi d srand(unsi gned int seed)

{

}

%323 gi5mEhtoi (s), WlHNHEREAAURA TR (RS TERIETS 0x
o 0X) Feifh 5 2 S B, AT R R AP S TS 0~9. a~f LK A~F,

28. BEEHFSEHREEFT

CIEF ML TN T S Y S5 B R e BT . B B8 AT+ AR Hos 1 1,
H s FAF LR RO 1o AT H A ++is AR AR m (e, W R s

if (c ="'"\n")

++nl ;

++5- - XA IS AR R Ry R EERIAE . e IR R VA E T S0e AT (AR T
[, wi++nd. Wl DUAEES0EHAF (AR =G, Wn++), fEIXPAELL R, HRAER
A n EN Lo H2, ENZAA— . KX ++n 568 n B8 1, AR5 FE
AR5 n M, ERA K n++ RSB IAS & n (01, SRJ5 TR n IOMEDE NS 1. i,
ST FAS B n (AR E R SCkEE,  ++n BT n++ K30 2 ANE . Wi n 1R 5, B4

next = seed;

X = n++;
PATE S5 52 x EE N 5, 1M
X = ++n;

e x FIMEE D 6. XM ABRIPATE G, 28 n FMEHADE 6. AL RGeS HR/ET T
Aok, RUTRILK(+ ) ++2AEM.



TEANTE Bl AT A FAAR(E HAN RE B A (s 0, gy KR 205 8GR A] 1) o
(pUE
if (c =="'"\n")
nl ++;
ARG T FEE . B, FIE TN KE squeeze(s, c), EMERTFHRE s
HHR IR T A c

/* squeeze: delete all ¢ froms */
voi d squeeze(char s[], int c)

Lt
int i, j;
for (i =] =0; s[i] !'="\0"; i++)
if (s[i] !'=¢c)
s[j++] = s[i];
s[j] ="\0";

BB DAZ ¢ (PRI, ZRAEE e WA M | AE, B4R e
B L, DI ARBE N A AT. Hei i f RSSO SIE A

if (s[i] !'=c¢) {
s[j] = slil;
j++;

}

WAES 1 5 1%L get | i ne JERBALE IR 53 /b — M1 1~ FAT AT UK e b
(i f A
if (c =="'"\n") {
s[i] = c;
++i ;
}
JT T3 A 8 i il R T AR

if (c =="\n")
s[i++] = c;
AT RE S =AM ZIEhrim streat (s, t), EHFRFH ¢ ELBTHRE s
fRHE. pE strcat BUEFFTH s T LUK MRAFX A P47 RIS R . T g
KA B AT AEATIR AN R P 2% pR BOR [P AN ) B 74 5 )«

/* strcat: concatenate t to end of s; s nust be big enough */
void strcat(char s[], char t[])

Lt
int i, j;
|:J:O,
while (s[i] '="'"\0") /* find end of s */
i ++;
while ((s[i++] = t[j++]) !'="'\0") /* copy t */
}

1ER t P ARFBAE NS s REN, A2 i M) A R Ee S8 ++, M TRIELE



R S R T M E.

%3] 214 squeeze(sl, s2), KFRH sl PUEATSFRTH s2 P RFULACH F4F
HMER o

%325 giSmtiany(sl, s2), KFATH s2 HIAE - FRAE TR s1 AR K
I AL EAE A SRR ] Gl s1 hAELE s2 AT, WRE-1. (hRfEFERR %L st rpbr k
HATRIFERIZhRE, (HER M 1R A B e )

29. BRONZHEF

CitiF ikt T 6 MU /Fa AT, XIS LR VE N T AR, RUBEAE T 4+
S5 char . short . int. | ong 28%Y.

& ¥4 5 (AND)
| ey, (OR)

n i e (XOR)
<< Yy 4

>> HE

~ R e (—IEIsHAT)
ANASES K- Eaut P I AT e i VA TR B
n=n&0177:
ZIEAR n R ER 7 MR BERIA AN E S E O 0.
LA s SEAT| WA TR ARG TR A 1,
X = x | SET_ON;
I AR x oM R SET_ONH 2R 1 (K RLE — g A7 5 R 1.
AL SIS ST 2 P RAEEIONS AL A I RAZ AL BB 1, A0, Rz E oy

WAV IS FHAT & | FIEHHE T8 | | XK, a3 T A 2 kA& IE )
Bl B, R x RN 1, Y EMEDN 2, B4, x & y IIEERN 0, T x && y HIEN 1.

BB HAF<<5>>0 0 M TRa SN S EEAE B S 5%, Bah A £ it E 20s
i CHEAERN LR AR D . R, RIEU x << 2 8408 x BMEAR 2 62, A
2 7 O JEAN, 1ZRIEXEM TX 2B SR L 4. 7EXT unsi gned KRB TR S HT A
LR, Zeizs R K O JEAN; M%) si gned R 5 5B TA R, FLepLae
X 230 73 IR o AR5 A 3 CRY “BORFEAL ™D, 11 53— L L8 W 223 25 s 7 0
AN CRI “BHFEALD.

—ICIE A~ TSR — e A, B R R s — eI, B 1R 0, 0%
H 1. it

X = x & ~077

B X )T 6 A B R 0., ik x & ~077 ML EKTIXK, BHIER N x &0177700
IR AL, [FNEE O x & 16 ALIEE . X PP B Al i e =0 f 3 A 85 n &/ b 144,



A, ~077 JEHRIIEA, ARSI R A

N T DU R IS R, RATKE R get bits(x, p, n), ERF x AL
BOR p AR A n AL 7B X RABGE A 10— 022 O AL, n 5 p #2E& B IEAE .
B, getbits(x, 4, 3)iRMIx 4. 3. 2 “ALIMH,

/* getbits: get n bits fromposition p */
unsi gned getbits(unsigned x, int p, int n)

{

}

Hrp, RIEA m << (p+1- n) HIHERG A B B0, ~0 MFTE AR 1, X
FAFHEAR)~0 << n¥~0 228 n A, FH¥sdeA L n A0 O Bkh . P4l F ~18 506 & %A
B, IXRERUEES T ATl n Ak 1R BRRRY

%326 S AEEsetbits(x, p, n, y), ZEREGREIX x AT T HERE S
I4E A B x FNER p RETFUE n A Co3ERD AL E Ay il n ALME, x 34
FATRFEAAR

%327 HEARE invert(x, p, n), ZERFCGREIN x PAT SRR S R4
FAH: B x PG p M FFLA n A CZHERD sk (BRI, 1ARER 0, 074FK 1), x MdLas
(AT SN

%328 S AEErightrot(x, n), ZEBERIEHE x TG4 BRI R AT S
B A M ZE ) n (3D 475 T 04E .

2.10. BMEEEHFERIEN

FEME RIS, WERARIE X T AR A BRIk s AL, e

return (x > (p+1-n)) & ~(~0 << n);

i = i+2
AT DR X b ik 48 5 o R AE A
i += 2

Horp i HAT+=F O B HAT .

KREHJusSEA (WAL AN ERESIE AT, i) #E — MM IR EIE 5
#fop=, i, op ATLLZE FIXEIEHATL —:

+ - ] % << > & N

Witk expr 1 fl expr 2 2F&iAA, B4

exprl op= expr2
ST

exprl = (exprl) op (expr?2)

EAMTIHIAE T, B MBI expr L R R, 725 —MIEXF, expr2 piLmE
G AR A, i,



x *=y + 1
157 X
X =x* (y +1)
MmANE
X=x*y +1
FRATTIX 2B . R IR R AL bi t count ZEvhILEE RIS AU 1 ) HERIAL AN E

/* bitcount: count 1 bits in x */
i nt bitcount (unsigned x)

U
int b;
for (b =0; x !'=0; x >>=1)
if (x & 01)
b++;
return b;
}

KA x AT R AR T ORIER x AN, T ablgs Bistr, s
AL A O CIUANERF 542D A,

B T AN, IS EAT AT MR oy U AT e > B b . Al
Wyl B 2mEB i B s i wn 27, WAl B B, Ik 2, A R R
i, Bk, Rk 4= 210 =0+ 2FHAK, S W TEARMEEX, Hln:

yyval [yypv[ p3+p4] + yypv[pl+p2]] += 2

WA & SEATAERE PP A S8 5 T BIAR A IR B 1 2 AN S Bl b 254 A S KR A 5K
e sEa—FE, WA PE A A —FEMBERAE, JF H, WE SR A B T4 1% 4%
PR .
M LB AT LU, W) B AR, HTBUTAERE . R e Wi —4
15

while ((c = getchar()) !=ECF)
HEMEE AT (=, - =55) W] UAIERIE AT, UM Tk b I

FEPTA I SRRIE A, AR SRR S e AR B 2R, LR IR A 52
J8JE I,

%3 29 fERATAMEEE, Rk x & (x - 1) WTLUMER x AL 11
— AN . T AR FEM I E R . HIX— A ES bi t count pREL, LUIRTRILHATELEE .

2.11. FHRIER

N

if (a>Dh)
zZ = a;
el se



zZ = b;
Tk a fl b b KA, IR R z e FMRIAR (=0 8Err “2 0 7)) &
BT TIAh Bl iR S X B AR B, AR IA K
exprl ? expr2 : expr3
F, SR expr 1, WERILEASET 0 CHED, WITHSE expr2 MfE, FFLAZEM A EIE

Tk AE, BT expr 3 H{E, I LLZEE AN FZARIEXTIME. expr2 5 expr3 #1
REA — N RIEABOT . Bl BRI LIS L

z =(a>b) ?a: b /* z = max(a, b) */

Pz R, A AFRIEA SR bt —FRiss, EnT UL B 2RIE SUmT LLAE AR
#J7; IR expr2 5 expr3 HISREUIANE,  SERAISRALRE AT Fi i e iR o e .
B, WA A float 2K, nhint KA, MaLLK

(n>0) ?2f :n
& float B8, 5n &&NIEMELK,

FAFRIE XA — A RIL N IL I B 5 FF A A, X RO S Is A2 s
FARFAL, AT WIS 5T AHIRATIE 2 @B RGBS ] DU ik s 45 A
gL I

KA B AT UG 5 AR s A AR o 140, R X AMEE AT ET— 4L n
ANTEER, BHATITEN 10 DR, B —NEEETT, ST H— MRATAT SR (B in

for (i =0; i <n; i++)

printf("%%d%", a[i], (i¥d0==9 !! i==n-1) ? "\n" : ' ");
FE4F 10 NICRZ G LURAES n ANTCRZ G # T EI— N ATAT, e e R n T —
AN i GIXFEIRAATD T BTG 28— Lo 1, (HELHIEEN Y i f - el se 4iM4n 'S AR 22 K4
ST N (TP =57 R S0 IR

printf("You have % iten¥s.\n", n, n==1 2?2 "" : "s");

%53 2-10 TG SR KRS PRI /ING FRE AL ower , FFH SR IE U
i f - el se 45,

212 ERBHRARSRERF

R 2-1 W48 TR HAT e R S as Ak, JER i — SN A e e g . /47
s AT R MFERIL RS, AT A NS ATFAR. fla, * . 1 5% F A
IS, NS HHRE —Teia BA T+, - Wr. I8HA7( ) LB . B8E5F- >,
ATV gk sy, 5 6 FRIHERWMEHATLLK si zeof (ML) BHAT. 5 5 &k
WS EAR GEI IR VI 5& O GHblh), 2 3 FkiTivig S HAF.

x21 BEHRNMRARES &

BT gieit




0O ->. MEEL

I ~ ++ -- + - * (type) sizeof WER
* | % MIER T
+ - MIER A
<< >> MIER A
< <= > >= MIER A
=== MIER A
& MIER A
A MIER A
| MIER A
&& MIER A
Il MIER A
?: MIER A
= 4= -= *= [ = U &= M= | = <<= >>= LAY

MWE R

E: LB R+ - &EFIAI R A LB B+, - 8GR A E.
R, PMISHR& N5| IR IILZEHAF==5! =K. XEWHE, MIKEER, W
if ((x & MASK) == 0) ...
W2 T4 5 S R A BEAS 2 I A 45 2R
FIKZHOES —FE, Cls Wi F—E 8 h 2 MRESTT HUY (&&. ||+ 2
R, IBEAFERRAN . B, (e
x = () +90);

ik, f() TRAME g() Z RIS, T BfE g() < Jaihse. Dk, WoRmsf ot g o
T A REPTE AR, A x ISR AT RES MO 13X A s B oH SO . 4 T ORIE
R VSRR, AT LA AR () 45 SR PR A AR I I A2

KA, CiEFWBRAIRE RS SHNRMENUT . Bk, FoiEA)

printf("% %\ n", ++n, power(2, n)); /* & */
EAN R R g it il g2 AEAN R ISR, X T n (1) B #9257 power T Z B 22
JEHAT o RPN IMERAZIE F S TR A

++n;
printf("%l %\n", n, power(2, n));

PRI IREREE R AN Awoe FAF A AT RE A “ RIPER]” ——(EX Rk
SRAELMIFIRN , AZS0 T AT R E . A2 RN R0A U, AT 4 R FIRA P i)
AR AL P Z A AR D R R, BB AR — D SR N AR 15 0

afi] = i++
B B MRS | ST IR S IADETE ? XA DG o AR T REAN ], SR IA
PAEANFRIIE R o C 15 BRAERT K 2 HOX SR 1) BT AR FLARE o AR AT I 227 A3 Al
PERT O BRAED, K i s e DROR SR SRAEI? I FL & 45 AT R KOG R . (ANSIC
BRYEIRARIE T DA 25000 A1 P IS0 2 o 2800 P -2 i 2E280 AHCORTRITTRT A28 1) pri nt f



bR A ] B AT 2 8 0O

FEATAT— Bl 5, W RACK R PAT 45 R SRAEMUP ARG, AR AN RS P B v
Kk o ARESR, AT T RIIRLE )l 200 G, (HO, AR IR L8 o) JUAE & R 2 2
AART AR, e e AN B ks RO ke 1 S B 5 3K



FIE I

L 5 1 O TR 60 P T 0 U SR (0P . A RTT BITel, AT 8925
FEF T — R P R B 5 . AT T DA A R 0.

3.1. FEASEFR

fE x = 0, i++ printf(...)XREREREXZENE—N09 ), BIIHAERT
Hn). filtn:

X = 0;

i ++;

printf(...);
1ECHET T, 5 BRI 4T, i Pascal 5518 & A5 HIETE A Z AR 43 B4

F—RER S <07 15 “} 7 B UL BRI AR E AR T — AN A (i fe
BP0, 5o AI7E TR A T M. B Mo P MR ST S I A A 5 .
if. else, while5for 2 FHAER Stk 0% 4 i R RMUNHI T (ZEATITRLR S
AT OIAS R, 8 4 TR TG O ATERE S T AR, R AR S

3.2. if-elsei&Ef]

i f-el se ity 4R, HEEW NIR:
if {FRE)

a1l
el se

W) 2

b el se 70 R FTEN . ZIEAPATI, Seit FRIACIME, W AE 0 3 (RIRRIE A E
AAE 0D, WFATIE R 15 WEARIMEDA . (HIERIASIEN 0, FEHAZIEREE el se &,
WHATTER] 2,

H T i f R SO R SR B, PRI mT DIOnS RS AR i 4 5 AT i fb o de ] i
(K51 0 T 5 ik

if ( Rk
KA
if (Fik 10)
FEOREIL N IX MO AU BARTEMWE, A LSO R AT BRSO

Pl if-el se it el se B2 TTEK, PrUERRER i f IHA)PEKER el se &
TP PR R FOR R R el se S T NAT el se B i f 2EATILAC,



i, AENFER

if (n>0)
if (a>Dh)
zZ = a;
el se
Z = b;

el se M SR i f ULRC, FATEFE P4t 45 H ] LA oK. I RSX AT 5 AT
S, WA A LSS 5 s SE BLE A VL LR AR «

if (n>0) {
if (a> b)
zZ = a;

}

el se
zZ = b;

BESCHEAE P IRBEAMEOL R~ IC 4T

if (n>0)
for (i =0; i <n; i++4)
if (s[i] >0) {
printf("...");
return i;

}
el se /* WRONG */
printf("error -- n is negative\n");

FEFP IO GBS R WA W] T e ih R, (HEgn s BRI 5 5, BN el se i 5N
JEITf BCR o XA RARAME AL, DI IRATE AR | f BRIRERNE O MRS

JUASE B M 1 VE R, AE TR

if (a>Dh)
Z = @
el se
zZ = b;

.z =a i A KR B, R EJE, BRAE T f R RN %0 4, i z=a; 7
RRI LA E AR B S 4RI .

3.3. else-if iEf]

15 C it 5 h AT 2 N A45H
if (&L

)
else if (£&ERX)
)
else if (£&ERX)
)
else if (£&ERX)
)
el se
)



DL BA AKX LB ] — T o IRl i f IR RIS S 2 A e fe I 5. FeP I 3%
BB UORAE, — BIRARIE KGRI, WHAT ARG, JF& A G
FIPAT . [, b & E AR T Lo Akt fy, ] DO FIERS S IR EI = 4150

Ja—> el se Fior AR BE « EIRACATIYARAL” B SLEERNTE O, i b &
FATFHA LI I TE o A I I A TG ZLE 0 BOANE LT WG 8AE, ZXAMELLT, mTLL
LG ARRRH

el se
A

MR AW BT DUARA A A R, AR “ANTTRE” %At

XU AN 2 A e U ] B E R B TV o R EUT T S AL v
R AAFAERAEE HE xo B4 v BT R BT HE . WER v sP s x, Wi ek ik o]
x fEv FRIAE (T 0~n-1 ZIAH—AREED; A0, e HuRE]-1.

FEA AR, ER A x B8 v IR RT R T . R x AN TR TR
(B, WEZBA IR B3k A, BB k. ARXWAEIL R, F—
AN x HITIEE P R TR T R . AN R — HEHT R 2, BB B R
AP A 7

/* binsearch: find x in v[0] <= v[1l] <= ... <=v[n-1] */
int binsearch(int x, int v[], int n)
{

int low, high, md;

| ow = O;

high = n - 1,

while (low <= high) {
md = (| owthigh)/2;
if (x <v[md])
high = md + 1;
else if (x > v[md])
low =md + 1;
el se /* found match */
return md;
}

return -1; /* no match */

}
ZRRBEEAAE 2 AR PRI x DT KT THETR vimd] . 1
el se-if GFHHATIXFAIEIR AR

331 AR LIRS ERRIE] T, whi l e JEFAE )N SERAT TG, JEsE
ROy R R 5 2 M IRAEIR AT . S %R EL,  AEFHEAEIA A B AT
R ECR PR RRCAS bR R I2 AT I T

3.4. switch iEq]

swi t ch ifif) 2 — M2 HAE ), BIAERIE AR S — W R B T A ME L
B, FFRATHIR (K190 S8 1



switch (FiEX) {
case HERIAN: HHFY
case HERIAN: HHFY
def aul t: BT

B0 SR — N AN S R A ARl AR AN 3 SRR B VLR,
W MAZ Sy S FFARAT o 90 LFRIE I B A o W FB AT — 2> SCREVC AL IR, Mk
Tkl def aul t 732, def aul t 4332l M) WAREA def aul t 7> KA H e
X HXRIEAMEILE, Wi swi t ch HRJAPITAEMENIE. &5 3% def aul t 43 SCHES IR
P RAT RN

WAES LR g i f el se if-el se &S —MEF UGS A 2 H
FERICE T PRI I swi t ch W AISUS IR P10 R

#i ncl ude <stdi o. h>

main() /* count digits, white space, others */
{
int ¢, i, nwhite, nother, ndigit[10];

nwhite = nother = 0O;
for (i =0; i < 10; i++)
ndigit[i] = O;
while ((c = getchar()) !'= EOF) {
switch (c¢) {
case '0': case '1': case '2': case '3':. case '4':
case '5': case '6': case '7': case '8 . case '9':
ndigit[c-'0"]++
br eak;
case '
case '\n':
case '\t':
nwhi t e++;
br eak;
defaul t:
not her ++;
br eak;

}

}

printf("digits =");

for (i =0; i < 10; i++)
printf(" %", ndigit[i]);

printf(", white space = %, other = %\ n",
nwhi te, not her);

return O;

}

br eak &) SEFF AT IZEIM swi t ch iBA)iR . 76 switch )T, case
PER R — Mg, B, BEASSOh AR HAT G, BB S — 2 SCkedT,
BrAEERR P s bk . BEHE swi t ch B R) s M & break iA) 5 return i
fi]. break iBAIA A SRHFEFIN whi | e for 5 do #EIREAIFALREEE, XFFIX—&, &
IR G It — A 4.

WIRIAT B0 SCHIMGE A BT L 10— T S T LA T4 AL A e — 58
B AMESS, W EGIROBCTRAL EE. EE, IERE ST O T B E EARIEN R — AN ST



B SR ILA—A> break WRIGTH . WD SCEBEEN T D0 3ERIT IR A
&, RPBAER B SN IR A S A . B T MR R AN, NSRRI A
AN SCEARBEN T A SCPATIER %, AR AT IR DL RN B3 2 R

B

YER— M RAF IR P Bt XU, 71 swi t ch i Al e — 332 (B def aul t 4330 15
I E—4> break ). XFHHAEEH LA LE, HHEAT R IZ sw t ch iR EH
I o SN, I AT YA I 2 AR AU R O PT REE

%332 5 Efescape(s, t), KERHt BHIBFRH s b, IR
AR IATAT S BIRAF AT I AF 73 A o0\ ny \ t SRR AT LR e U747 4. 2
RAEH] swi ch it #8905 N EAMSIDREM R EL, 72 AR e U745 1y 91 et
PSS

3.5. while 185 for 6%

BATERTH 2 ik whi | e 5 for fEEFEA], 76 whi | e JEFRES)
while (#ik)
A
L, E R RIAR . R ILAEAE 0, WIPATIER], FERRCRkiIZRIERMIME. X —EF
—HUT N2, HIAZEIEMEA 0 41k, B)5 gk AT IE A S 5B -
for fHIIER;
for (FiEAX 1, XA 2; Fik: 3)

)
EAET RS whi | e A

Fik 1,
while (#ikX2) {
B
Fik 3;
}
{224 whi | e 8% f or fEFFEA)TAS conti nue BRI, FRTHZEMA—EENT . &
148 3.7 TP A4 cont i nue B4,

MBS R, for fEIRERIN 3 NG A RIAR . i WS, Rk 1
R 3 BME KA i, £RAX 2 ZRAKEX . X 3 AN EEE 5 EATAT
SERET LGNS, (45 AR EE . WRTE for B mgRiAR 1 5FRERX 3, Bk
T whi | e TEMER] . WA SR AAE, WIRIASE 2, W) S Kz & 54, Bk, 41
for JEEIER):

for (;;) {

\ o
A R fEIER), IXAE A FREAE I E TFB (W br eak WEAJEL ret urn EA)) A
ReZ AT .

FEVCVH RPN 2RI H] whi | e fEHEAJIE A for IEFAER), TR TR vk A D



N NG o Blhn, FE R AR

while ((c = getchar()) ==" " || ¢ =="\n" || ¢ ="\t")
; /* skip white space characters */

DR LA AT WA A BB WA AL (44, DT LI whi 1e PR IEA)SE AR 28,

U R A P T BT ] B AT AR A AN A I, AR for TEAJEAIE LY, ORI
I AP BHEMRIA Tk, Sk R NG, Sl N 235 A AT AR ] 2 X — s

for (i =0; i < n; i++4)

Kot C il E MBAANT n ANTCERM B IBPEAE, e ROUT Fortran 5 (1 DO fRH
Pascal 155 1) for k. (HAZ, XMEIFATERUER, KIWE CIEST, for fAMIER
(M IAAL A L FRAEARIAAR AT LB JF HES PRI R S R 28 E S 3 | (K 8R
TRE . N for TERII S AL 7 AT DURAEAT&GAS,  Fred f or iR AR T SR 8L
BEATORIAE S S It At SR IE ST AR £ or T AT AR AL AR HE 3 1 P )
T TN AR P BT KUK, R T BRI RIS 5 A 3E

YR —ANBRIIBI T, FATIREE Wi A 74 e e 0 AR R at of o IX B4
IR ECEL S 2 AP at of RRECEIEA], & LLAR BT 1 FT 548 AT AL — AN FTIE RN (+)
g <) o CGE 4T HmE at of o B T0NF AT FIRE R 34

NHGEREPIIER, AT LU AR K

Yo A QA0 E, N3kt

Yo RA 5018, MRS

BRI , FFPATE
Horp ) — 2D R N B AT R A B, FE o R — D BT M 4 . MIB B — AR
RERE R B I R, 3N R 2L

#i ncl ude <ctype. h>

/* atoi: convert s to integer; version 2 */
int atoi(char s[])
Lt |

int i, n, sign;

for (i = 0; isspace(s[i]); i++) /* skip white space */

sign = (s[i] =="'-") ?-1: 1,

if (s[i] =="+" || s[i] =="-") [* skip sign */
i ++;

for (n = 0; isdigit(s[i]); i++)
n=10*n + (s[i] - '0");

return sign * n;

}

PRAEZE SR T — AN RSEE MR B strt ol , ER AT O KRS TR B st rt ol
e e, 53 KK B.5 1Y,

ARG B e, X T2 EmIREMmIS, UGN F I e Ho o 4
HAHEATHEFP 1 Shell HE/753%. Shell HE 757202 D. L. Shell T+ 1959 £ B, JLEEA AR
e SGLEBET B TR, AN A ] B A SRR SE LE B AR I Te 38 o IR AT LR



D KR I TC PG O, TS Ja SR A o A LRI T 3R 2 IR AR B 2D s, 21k
MOy 1, IXHE AR T AR TR M B

/* shellsort: sort v[O]...v[n-1] into increasing order */
void shellsort(int v[], int n)

{
int gap, i, j, tenp;
for (gap = n/2; gap > 0; gap /= 2)
for (i =gap; i <n; i++)
for (j=i-gap; j>=0 & v[j]>Vv[]+gap]; j-=gap) {

tenp = v[!];
v[jl = v[j+gap];
v[j+gap] = tenp;

}

ZREP S A ZEIRER for fRINER). ANZ for AR RIS BT R 2 18] 1
B, Aol 2 JFhh, BADHHATT, BEEIEEEC 0. FRRM for JEME A TAE TR
AE . N ER for AT RS AR gap MEERITTER, AR TTRYF AL E
K. T gap MEHRA LS 1, PP A e R &AL T IEM R H AL E .
FERE, HMERSNZ for fEIAIEHIA AR HARLE, for BRMNBERAMREAE, X
AL for 35 A EATIR SR R T

ESBEEAF 7 it CEFEIESEBIRNEHAT, fE for IBATLFSMEE. YoE
I3 B R R R ORI e BT I EA TSR A, AR A I (A i SR R E R
F RS XK, 1E for fEREA)T, ATLLR 2 REABAES MBS, L
U [ IR AR BE P AP TR AR . FRATAT LGB R iK% rever se(s) K& . iR B T
BIE TR H s PN TAFIINE .

#i ncl ude <string. h>

/* reverse: reverse string s in place */
voi d reverse(char s[])

o o
int c, i, j;
for (i =0, j =strlen(s)-1; i <j; i++ j--) {
c =s[i];
s[i] = sl[jl;
slil = ¢
}

FLAE LN I SPGB, W R RS S, or R ] A R ) S AE,
XL AN RUE %21k U e 2 A5 (R SR A

PAZAEHE Sia AT . 12 GIs HATRGE I TR R BRI Ei b, thin LI rever se pf
NI for 0], X TRHEAE A RL P AT 2 TR 2R BARIE & . 125 Rk e
WEH T rever se M ICEIACH:, X, JTTRMAHLRT A LUE HOE — AN B HRAE .,

for (i =0, j =strlen(s)-1; i < j; i++ j--)

c =s[i], s[i] =s[j], s[il =¢;
%3 33  giSkfexpand(sl, s2), KA s1 FRMT a-z KRS



TEFRFH s2 Ty AN SEM M 5E VIR abe--xyz. ZBREAT LUEFR /NG “FRERIELY-, ]
LIALPE a- b- ¢\ a-z0-9 5-a-z SR IL. 14T MR- 775 BFEHRED .

3.6. do-while g%,

BAHES 1m=rp g 2dtid, whil e 5 for XA ENE I ARSAT 5021 45 b4 7 I
e HIbM R, CIETFHIE =FEIR do- whi | e JEI N ZEARARFAT 5 R 28 1454
XA R DY AT — K.

do- whi | e fEIMEVE L T

do

WA
while (#ikR);
FEIX 45K, SEPATIEIMAT I TEAE 7, ARJE AR RIA . A R A A 2,
WITFFRPATIER], KR R IEAXIEA B, WPERR Ll B T 4R R)E AN
4k, do-whi | e ff3F 5 Pascal i 51 repeat -unti | A%

28R W], do- whi | e fEFRLL whi | e TEFRHN f or FRFFHITG /D12 . L Wk, do- whi l e
TEIE YA NS AR TR, N AT E s i t oa RUCHIX — i itoa BKEUZE atoi K
Bl s A BTN PR XA AR LR AR ) 22— 48, WL at oi B
P L BB TR B O AT AR AT S R IE B R, PR, 3R
MTE S B ARSI 8, AR5 FHEIZ AT SR B E.

/* itoa: convert n to characters in s */
void itoa(int n, char s[])

0t
int i, sign;
if ((sigh =n) <0) /* record sign */
n = -n; /* make n positive */
i = 0;
do { /* generate digits in reverse order */
s[i++] = n %10 + "0'; /* get next digit */
} while ((n /= 10) > 0); /[* delete it */
if (sign < 0)
s[i++] ="
s[i] ="\0O
reverse(s);
}

XA LI do- whi | e 157), 2/ do- whi | e W) f—L, KRIE n 1y
624 0, hEDIHE - DPRITREEAL s o A do- whi | e iEfRH A —4&ilif),
ERAT L, AATRAIRAIAESRS 5 R %05 FHRER 1, XFET LU o SR 135K whil e
RN N2 534 whi | e TR TR

%334 R IAMS R T, BATgS 100t oa LA REAL BRI K, R
n T2 TS B IS IRRELEIN . B EOZRREL, AEEATATHLA IS AT I AT ED T
I{E

%335 giSmsitob(n, s, b), REH n HHOGLLb NIRIE, JPREAREER



DL TERARAE B R s e #ill, itob(n, s, 16) 488 n k%R A 7S ka5
TRAFAE s o

%3136 2 toa AL, EIZREOT LRI AL IR, BB EO D

FEERE . AT DRIERE R J5 A3 10 45 R 280 B3 =N SHOR E Wi N B, A0 BN AR
PR E R K 223035852 254

3.7. break EfA]5 continue iEf]

AN LA IR B R ) 2 AR T Bk G IR, A IR IR TR . break iEH]AH T M
for \whi | e 5 do- whi | e 25 ffFA 4L aTiE i, st n[F A swi t ch iR HEaTIE H—FF . br eak
EA) BB N swi t ch ) el N JZIEER A 7 RTEHY

IR R E | mH] T IIER AT R RIS RS AT IR S AT . A A
AAREREAT ARBIERAT . ARBATRFIN, AU br eak iRy NEFA IR H .

/[* trim renove trailing blanks, tabs, newines */
int trimchar s[])

L
int n;
for (n = strlen(s)-1; n >=0; n--)
if (s[n] !'="'" "' && s[n] !="\t" & s[n] !="\n")
br eak;
s[n+1] = "'\0";
return n;
}

strlen MAGRIFIFAF R IR £ or AR FAF 8 AR R ITUA ST [ 434 32— A
FEREAT S TR LARIATRF I 74T . AR BIFF S AP — DR, BESIRME AR n
AR A CRIEEAS P AF ER AR eI D, PR LAY B AT AR, B34 55 04 22
AL S AR, %R R

conti nue ih)Yy break WHHZEMICIEEN, (HEWA break iif)H . continue i
AL for . whil e 50 do- whi | e iR FFIG N —IXIEHHIHAT . 75 whil e 55 do-whil e
WA, conti nue AT EIARAE LRIPATINGR s 78 for fEERH, DU A 4
R R IGH LR . conti nue BRI TIEMER], AT switch i), HEAE
HALE swi t ch iR cont i nue TE6), ¥ SEEEN T IRIEHF .

fltn, FZXBRE T B a PIARTOTER . WAREAN TR, Mk A
BLIN

for (i =0; i < n; i++)
if (a[i] <0) [/* skip negative elenments */
conti nue;

. /* do positive elenents */
LAIRIR STy LS 2RI, H R HI 3 conti nue T f). IXFMELLT, dRAMER
conti nue i), WA REFT EACI BRI R ol 4 ik o) — 2030, PR R 1 i



3.8. goto iEAIEHFS

C ik Tt T nI bl st Y got o tHA) LA Rbmic Bk A B ibs 5. MBS EYF, got o 1
FIRRATE), SEEP AT got o A ] URS Z) 'S HAGES . Rk, A rhidc sl
FHl got 0 iEH).

{HIE, fEXE AT got o il AUIE R IS E . fei WA R 2 B R e RS I
MGk AL B R, B0 — Xk P 2 B SR E . XA DL M E br eak 15 )R ANGES
FIH MK, e NN Z IR IR 2 B iiE3s. M2 AEH] got o iERJK— M 1

for (... )
for (... ) {

if.(disaster)
goto error;

}
error:
/* clean up the ness */

FEZB) 5, SRR PR B2, JF HARATRE BLAE 2 M7, ] got o TE k=
RS PIE(

b i 44 [ A2 i 44 BT S, b ()5 T KR AN E S AR S T UL TX I 1
got o WA PTAE B BN fTE A IR A (1 PSR B e K

A RE TS — 7o ZIBAEHANEA a 5 b P2 RAMETRM R E. —FimT
RE IR T VA A

for (i =0; i <n; i++4)
for (j =0; j <m j++)
if (a[i] ==Db[j])
goto found;
[* didn't find any common el ement */
f ound:
/* got one: a[i] == b[j] */

P EH] T got o iR MRE AU HRRE 'S AN got o TEAJ ALY, (H AT RE 19 I —Lt
WA E L WAL T Biln, "R A e 2 A R A A R e SR IR B s 1R A17E
W

found = O;
for (i =0; i <n & !found; i++)
for (j =0; j <m&& !found; j++)
if (ali] == b[j])
found = 1;
i f (found)
/* got one: a[i-1] == b[j-1] */

elsé..
[* didn't find any common el ement */



REZHIGHT A got o WA 1IFEF B LL A got o WA I FE e B Ak LAl F4E 4,
DHUEDLRAN, LI FRATRTTE TS K LA o R Z R AT, (HIRA TS 3 UL
T e/ A got o WA,



BAE RYEEFEW

PR KOAT AR I VF AT 25 20k B TN BN S5, BBk N D AT DR T i Bt — 20
WERERS, AT EER S L. — DRI I e BT SR e P AT 2 T AR R
PRERAE AN TR SR, ISR P QA IS IR, I BB ORI

Cil BRI HIE T REI RS B XA A F . CIE SRy A V2 /M
PR, AN /DR BRI BB . — MR AT ARAEAE — D el 2. %
ANSCPERT LSS 1, O AT LU PR R C g L (1 e B A, FRATFERX AT SR i
KR, DA G TN R AR SRR T AE S i R G R A

ANSI FRER! C 1 5 P i) e W A A B SO R 807 9 By R 80 SCIXP T T 5 1 5 AT
Wi, HAT C 5 B4 VAL W] e B 75 WIS B 2R 8. O 1A ek B0 A W B 5 SCH
R, ANSIARAEXTS o BT SRR 7B M. B T2, G sl ] BEASIN 1 EE LART
M C B F AL Z MR, JFH, WRSEGEWIES, R AT LA ST I8 2 i s i 88
Feite.

ANSI bRAERE— L W1 T2 5 IO RO, 50 SR AN S BER — AN E . 4]
MGG RIS FEIB TN 2 T, A S k] A TR AL .

Cili 5 AL B D) R AF 21 17 1Y i B A PUAL B A 605 — 21 S Se B A g 1 1R & (—Fb
M B HBNE A G 5 I AT H R, R T R (42 5%

4.1, BEPHIEXMNIR

HERANRW U S — MEF, el AT EER e P s RS T EN
K (X J& UNIX F2I7 grep 4R Blan, 78 FH—41I3CAR TP AR S5 5 “oul d” 14T

Ah Love! could you and | with Fate conspire

To grasp this sorry Schenme of Things entire,

Wul d not we shatter it to bits -- and then
Re-noul d it nearer to the Heart's Desirel

REFPRAT JEim i R o4

Ah Love! could you and | with Fate conspire
Woul d not we shatter it to bits -- and then
Re-nould it nearer to the Heart's Desirel

AL S5 T LA R o3 5 R 81 3 F 2
whi el (AT ARALEER1T)
if (TR EIREIREK)
fTEZAT
JUERRATAT LAAE A AR HBE £ R mai n o, (HEELFIAGE R, R L4 Mt & —
AR BEVE I NS R AL p AR EE 3 AN LEARBE AN K EEAA TR S, ISR,




A DAEANAR SC (40 1Y BEOEAE R 5, ATz 1 AN AR i L2y, JF H, IX 224k
WA AEILE R A A

FATH 4 get | i ne SEIL “IEAARLBKIAT”, ZRELCAESE LA giid; A printf
PRACSIEEL “ITEMZAT”, XA REBCTHLN, A CLRME 7. haevl, RATHGESS —
AHE “ZATRETRE IR R

B E it strindex(s, t) S HR. ZREURPIFERFR t £ H s PHILT
EIHAENRT . s AMLEt B, REMEN-1. 51T CIEFEHAN s 0 JF4h, NHs
R TTEE 0 BOES, Pl UG- XA S B R RIS Ol e R DG RR B AT
I BULHES, HFE4 stri ndex BRI, FEFPIIHARES >l R EFAE . (BRifEZE HR 41
MIERREL st rstr IIRESRMLT strindex %L, (HAXZE R ECR M )RR ET A FARME.)

SERMCXHE BT, g S BRI AR T T RIS e AN e R
P, AT LA A 2 R A AE R . FRATIE AR B A5 Bh e, EA
&Ml L. BA TR BRI IHE A L et ik, 5% 5 SR g e
FRIPIBAT IR Ao S H ks 4 s g b, get | i ne BRECECHTTH MR R A ANE], 132
B EEH 1 BRI RARRATILE, B RR R LR

#i ncl ude <stdio. h>
#defi ne MAXLINE 1000 /* maxi muminput line length */

int getline(char line[], int max)
int strindex(char source[], char searchfor[]);

char pattern[] = "ould"; /* pattern to search for */
/[* find all lines matching pattern */
mai n()

char |ine[ MAXLI NE] ;
int found = O;

while (getline(line, MAXLINE) > 0)
if (strindex(line, pattern) >= 0) {
printf("9%", line);
found++;

return found;

}

/* getline: get line into s, return length */
int getline(char s[], int Iim

L _

int c, i;

i = 0;

while (--1im> 0 && (c=getchar()) !'= ECF & ¢ !'="\n")
s[i++] = c;

if (c =="\n")
s[i++] = ¢;

s[i] ="\0";

return i;



[* strindex: return index of t ins, -1 if none */
int strindex(char s[], char t[])

{
int i, j, k;
for (i =0; s[i] !'="\0"; i++) {
for (j=i, k=0; t[k]!="\0" && s[j]==t[Kk]; j++ Kk++)
if (k>0 & t[k] == '\0')
return i;
}
return -1;
}
PRI s OB
BEMERA B AHE RR)
7 ) Fuik 8]
}
BRI S SCHPY R A AL FGES 20 AT LAAE I o e ] R AR B BN T TR
dumy () {}

% R PAT AT A E AR PUTAE . IXFPAPATAT A EAE I R B N IRE H, e LE
FEFP I A3 LR B AL S CREA DS A0S ) o R el Be b4 mg 7 iR 87, Bk
K iont 2R,

FEJF AT DL oS AR g R BoE XINES . sRECZ R (s v LUl S50, sRE0R ]
H LA AN AR 04T o PRBCAEIE SO A B BRI 7 AT DO R . B RUE R — N R BB
SRS, PRREF LT LA AN SO

P A EGE L r et ur n FEA) U R IPUE, ret ur n A AT DABRAT AT R IA

return #ixi;

TEERS, FRIAA PN R B IR PME SRR . A PRI 5 In— X A 455, HRAL I+
SR IE .

W R T L 2SR [FE . HFH., return B EHIEA—EFTFERKENX. Hreturn
R %A FKIA AN, RECE AN B IR PE . 24850 R AT 2l 5 5 A e Fs
MEERAATH, FEHIFFEESR RIS E CRRBEED . R EN— A7 IR BN
RIGME, WM — AN IR BN B R BME, ZREBOEA RS, HATEe e — P S aEJk .
FEATATHE DU, W SRR BB I HaR [l —AME, We ) “A5” H 2 ToH .

e LI (R A AL, EREY mai n R BT ANRES, BIICES AR o iZaR [P AT L
FEVH FTZRE R A B AL o

ERF ARG, RAFAE AW CHE SR PG 15 IR AN . B,
76 UNIX R&erh, nfDUEATEE 1 5arhd 200/ co dr 2 HUTiX—1E55 . BoEf 3 AR il A7
JRAE4 Jy mai n. ¢, getline.c 5 strindex.c i 343, el U dr 4

cc nmain.c getline.c strindex.c

KRG EIX 3 AN, JFE AR H AR AU 20 5 47 JE S0 main o, getline.o &5



strindex. o ', REFHIX 34— iﬁﬂﬁc?ﬂTiﬁLﬁiﬁ a.out H. WERPER A
B CEbnsefF mai n. ¢ ARSI, AT DO b dy 4

cc nain.c getline.o strindex.o

X main.c SCHFEE e, JERE MRS RS AT O g it 1 B AR SO getline. o F
strindex. o —HMEEN AT PAT X cc mAEH “.c” 5 “. o” XKW EA KX
WA B b

%341 giSkfistrindex(s, t), ERFEIFERFE s P L HIUGAE
W s PAEE t, WIRM-1.

4.2. REIFEEBERYREL

FIH AR L, BATHTIHE PR EFEAR PMEAE (voi d) 3R PN nt ERE IR 2L
T HEA AL UR P FLE RS, % B A ? YFE2EERE (i sgrt . sin 5 cos
EHBD RMIZE doubl e ZEAYNME, HELL Y R AR [Pl E SR A (A . BATTE I R AL
at of (s) KUt B EUR [ HEREAME ) 77 R EEE AR s B30 kDY (1) 00K FE V7 05 40
atof MZUE atoi AP RE, H2 W EH 3FWAIHL T atoi REUNJLARA. atof M
BT TR EE AR RS FUNEOS R e T BRI D 4B 4 BN A B e BRATTIX L
G 5 PR FEAS & — N s TR A AN 2, e T 2 123 ). b e AL 5 28403
REM at of BR%k, 7E3k3Cfh<stdlib. h>RH,

5, BT at of MEFIR PR AIAE i nt, DG IZ R B0 200 IR [RME ) 288 . JR (A
(BRI 2 N TRAE PR AL 7 200, W R BT

#i ncl ude <ctype. h>

/* atof: convert string s to double */
doubl e atof (char s[])

{
doubl e val, power;
int i, sign;
for (i = 0; isspace(s[i]); i++) /* skip white space */
S|gn = (s[i] ="-") ? -1 1;
if (s[i] =="+ || s[i] =="-")
i ++;
for (val = 0.0; isdigit(s[i]); i++)
val = 10. 0 * val + (s[i] - '0");
if (s[i] =".")
i ++;
for (power = 1.0; isdigit(s[i]); i++) {
val = 10.0 * val + (s[i] - '0");
power *= 10;
}
return sign * val / power;
}

FR, R B0 FNIE at of pRECR R R AR SRR, X KRR B . O TIA R
ZHI, RO b WaUE ] at of M. RIS AT R A (RUEH]



TR AT ] SR AT TP BN (U TR BEAT IE DS, JF
XPEATRAN, FEREUCHIN T2 J0n U I LU R R TE AT BT R

#i ncl ude <stdi o. h>
#defi ne MAXLI NE 100

/* rudimentary cal cul ator */
mai n()

doubl e sum atof(char []);
char |ine[ MAXLI NE] ;
int getline(char line[], int nax);

sum = 0;

while (getline(line, MAXLINE) > 0)
printf("\t%\n", sum+= atof(line));

return O;

}
Hrp, FEREA)
doubl e sum atof(char []);

F W] sumBZ—4 doubl e KAY\AHE, atof PREIA D char [ KA\ %, Higlpl—
doubl e 2K IME .

PR at of (17 HH 5 e A0 —3%. Wik at of pRECS RS 0 pR 2L mai n JECAE [R5
S, H HIRA T, Gnids st A B E G (FUE, W at of PRECE SRR (X
FIATREPE R, IXFPANULAC AT R TovE Al ok, at of eiZCH R [H] doubl e JEAYHI{E,
1M mai n pREETEL IR [PIE AL |t SRAUALEE, B a s a2 TR L.

R T T 9 BR8P 7 W) AT 5 5 SCORFF — ZBTE,  RAEATLECIRSRALFAR S NIz 150
bR, iR B R EUR A, W e B AR — R B Rk A B U B, 43
-

sum += at of (1i ne)

WMASEHTRA AN — A2 IR A, JFHILE RN AR S, B4 b
FIORSINA IR RS, SRR BE R BOE S | ont S8, (H ETRSOEA
M HSEAATAT R . - H, WRREFEH A S S5, F:

doubl e atof ();

T2 G PERE PR A 20T iR at of IS BUEAEMRG, KM A S ER S M SH0ER
(PIXFRE R ER 2 A T AR g R4 Redn R LLECE I C B ST A, 78S ke
R AMARATAER . Rk et T 28, WEREEAT R EHZHE, WHEH voi d #E4TA
.

TEIERRIEAT AR W) R 2L at of OBERE b, FRATAT IR A &4 S i3 at of  CHF-RFHR
Bk int ).

/* atoi: convert string s to integer using atof */
int atoi(char s[])

doubl e at of (char s[]);



return (int) atof(s);

}
R A A r et ur n IBAEH . AE T AIEN retur n iEA)
return( Kiz=R);

Forp, FORXIEAEIR P2 AR et e SR DO i at of IR IBHE | nt 2R2Y,
JITEL, return AT at of AU doubl e RAUIIG A B AN | nt RAUE. (HE,
XMERAET R T ARG R, PR AT e b g i B S E R . fEixteh, mTRAT
SRIY R )5 S KR T P AT (e e A, DRI RT LA 1 A7 R AR 7545 R

%342 xfatof REEETY 7R, AEET UG
123.45e-6
fRbEIoRiE, i, 3 RBUR I RES SR> e BUE DU —MREL (THEA IESL).

4.3. HpERETE

C S FEF T LAE B — RV AN G i, IXEEAM 0T S T e e R el bR 4. TE 2% 1]
external 5 internal AHX11, internal A T4 2 SCEERR AL SR R B S B AR Fe . AR e
XAERREZ A, AT DAAEVFZ R P A . T CHE S ARV — AN R Brh e UL E R,
DR pR BUOAR B S “ AR e BRATEOL T, AN RS s BCRAT T @i R —AN 4 520
AMERAR T S CRIMEIE ARG SR A T3l g B AN R R 50 SERR A 51 [F)— /%)
G ChRifE P — P R FR R AM e ) o AEIXANE X b, AP B R T Fortran 1 5 11
COMMON #&Y, Pascal if5 5 H 7k fse /M2 Ry e b 75 BRI AR 5 o JAT DR 1A 28 i s SO g
FEHE— AN TP R AN A 1 5 pR B

DR g A AR H AT AAE 42 e i B S U5 1) Tl DA R B T R s A e i 17— i AR
PRECSHC S IR B 5 e AR bR BT LU 44 705 1) — MM, AR 7l
AT AT

UR PR B A g B KR AR, A A AR EE A ] MR I S B 5 (E
A% (H7E, BAES 1 B Cgefigth, SRR AERH N DI 5 2T REX R 4
R AN LIRS, HLU AT RE 2 3 BUR )y & A s 1R RAT R 2 (A R

HMIRAR I T IR R BLAE €A 1 AR AR L R A SR /R O BB A 4738 A 3h
At HUREAE BN AL, LA (9 R O A T IR AR R OR AR A, 78 R B0R H I AR ke
WK MUANEAR R K AAAAER, EATIEAE — XK BRI 2R — ek B Z R R Fp AL
BRI, T SR P B e L S SR, T A A B B EL AN IR T, I DL d T
T AR A SO AN R, AR A R S Hf% i

A E AR IR U e AT HARE R E — D EAI (4
-0y 3 (). B () WWIESEIhREMTH AR N TR S S, BAIETH A% A
T 22 R AR T 1) P AR s vk (e 22 3 T AE S A2 T 5488 7 , Forth 15 Postscript
SRR AT TR RN

FEIEP BT, AT IB AT AR R A e i . B, R A SRR



(1 -2) * (4 +5)
RIMIPe 2R 7Rk oRm N -
12-45+*
WO ORE AN BRI, N ERHE RN EAAT T 2 LR RO A 2 5B

THE AR P I SE DR BT B0 BN RAE R IO A B R AN EAF BN, A
Herb i HH AR N H OB O —onia SRR U AN RAEEID, SIS I T 3 O
VRS, JHEBSE A R AR Merb e Biltn, ) b i 22 3080k BE, |2 10 2 A
kb, PN EZZ-LIBNEAN R)5, ¥ 45 EASIRh, BHME 2R 9 BATEAT.
e, WA ARTI-1 A1 9, JFEEATMA-9 A IR, 2k AT R, IR
(RS L AT E

KR, RFEP I A A B — M, BRI —AN IS R R (R H AT — X
Ak
whi | e (T —AMEFAF AR SRR 45 R 38 T 4F)
if (A%)
Bz HENE| K P
else if (REHA)
b BT E AR A93RAER
PATIE F
Fros REANF| AP
else if (R#\ATH)
3% b SHATEPAR TR 6945
el se
& 45
e IS 3t B E LU AR T o, (FR, W SRR i Al 5 W S A ik, iR ek
WARKT, SFefs ot otk £, A e IE AR E R A B
T3 N T B AN P R BRI T — AN N ds ST B RS

FIHECA L, BABEBATIHE RPN E 8 JEHIBAEML? Wt/ l, wkss
BIRETT LB e 7 —Ph] BE 2 10 T8 s mai n o, AR MG A BAT b S Mt i
EREPATRNBG BRI R B (HE, mai n B TR ARG R, TR
TN H A DI, AT DS A AR BB EA N AR i, JF A push 55 pop 4k
i), MANRERR mai n pREYT .

B X B HSACRIAR A 5y o WRIUZRE P IAE NSO, Rl feR Bl T 1
HIE A

#i ncl ude. . . [* —Sef S
#defi ne. . . [* —tdefine X */
mai n A e B

main() { ...}

push 5 pop i JH 1464 7

voi d push( double f) { ... }
doubl e pop(void) { ... }

int getop(char s[]) { ... }



¥ get op T B %L

FATTAE S T 43K T V8 ] 42 R 43 S0l 1 1 R 22 N S

mai n BRECELFE— MR K swi t ch 73R, 2GR 18 55457 B A 20 1 SR A 4 iR e 1)
. XHM swit ch A HTELL 3.4 15 (5] o hy i,

#i ncl ude <stdi o. h>
#include <stdlib.h> /* for atof() */

#define MAXOP 100 /* max size of operand or operator */
#define NUMBER '0' /* signal that a nunber was found */

int getop(char []);
voi d push(doubl e);
doubl e pop(void);

/* reverse Polish cal culator */

mai n()
int type;
doubl e op2;

char s[ MAXOP] ;

while ((type = getop(s)) !'= EOF) {
switch (type) {
case NUMBER:
push(at of (s));
br eak;
case '+':
push(pop() + pop());
br eak;
case '*':
push(pop() * pop());
br eak;
case '-':
op2 = pop();
push(pop() - op2);
br eak;
case '/':
op2 = pop();
if (op2 !=0.0)
push(pop() / op2);
el se
printf("error: zero divisor\n");
br eak;
case '\n':
printf("\t%8g\n", pop());
br eak;
defaul t:
printf("error: unknown comrand %\ n", s);
br eak;
}
}
return O;

}
DU+ 5% YA E AR A, DL, SRS P R R . H, - 5T A



18 B A AT PR E RO TN LA 43 o £ 2R 5 T
push(pop() - pop()); /* VRONG */

FIFEATRE SIS pop IHIIIRAEUUY . O T ERIEIERAKIY, 2% mai n BE0H—FHE
S AME R 2R AR ,

#define MAXVAL 100 /* maxi mum depth of val stack */

int sp = 0; /* next free stack position */
doubl e val [ MAXVAL]; /* value stack */

/* push: push f onto value stack */
voi d push(doubl e f)

{
if (sp < MAXVAL)
val [sp++] = f;
el se
printf("error: stack full, can't push %g\n", f);

/* pop: pop and return top value fromstack */
doubl e pop(void)
{

if (sp>0)
return val[--sp];

el se {
printf("error: stack enpty\n");
return 0.0;

}

UPRAS R E SAEAEAT R A AN, MRS . PRI, JRAT1HE push A1 pop pR &L
LR AR TR £ 2 AP BRI NS . (2, mai n pRECA L JFBCA 51 IR B TR
Bt PRI, b maion pR i SO EAT T RO .

T HIRATRE get op PEISEIL. 1ZRRBERI T —MEFAT BRI S LSRR
AR S B B S SR AT IR T AP R AR B SN, R A,
R SH AT RO SR. (LR T REG &/ ERD, JFIR[E] NUMBER,  LARIREC 2R
KT

#i ncl ude <ctype. h>

int getch(void);
voi d ungetch(int);

/* getop: get next character or nuneric operand */
int getop(char s[])

int i, c;
while ((s[0] = c =getch()) ==" " || ¢ =="\t")
s[1] = '\0':
if (lisdigit(c) & c !'=".")
return c; /* not a nunber */

i = 0;



if (isdigit(c)) /* collect integer part */
while (isdigit(s[++i] = ¢ = getch()))

if (c == ) /* collect fraction part */
while (isdigit(s[++i] = ¢ = getch()))

s[i] ="\0";
if (c = EOF)
unget ch(c);
return NUMBER,
}

KBFEFHH get ch 55 unget ch PIANBREA A AMIENE? Rfy h o M BLIZFEIN 1
Ol R ANBERE & DA RMAZ T2, RABETZ A LA A L7
0 A B D RV b i P EE S b b | B & o i el | Pt 2l N - BR3P
REMEM . TR EGE AT NP, R S8 a7 — D TAEAE T AT A
4.

WIS ORI RERERTR, ST U B . MR L A AT,
FACEE I BIR R, G ARG S 4 35 MR AR A N TR R, Tl AT LI St
A M ) BR HOR LA )7 (3 MR R B 7 B AE « get ch BRBUT] TBE A T — MR A B0 7244,
ifii unget ch BREU A TR FREIm BSN T, XPE, JUG/EVAFT get ch BN, ZEEEAH
[y N2 W63 1F] unget ch B BORIRL I FRAN 245

XA BR B TR B B ) TAE AR AT . unget ch eR BT IS [0 () 240 8] — AN SL s g2 b
X CEREAD o, MG ARSI, get ch BEUR NG X i BUR T U IX oy
i, get ch B3 get char B HE NN L2 A5F o 1% FUA T Z89 N —N F iR 2kl
PP DX A YT A R E
TP X 5 PR 24t get ch 55 unget ch BECE S, HAE PTG 22 1) 06 25 4
FHEAAR, e T2 X A R B AN AR 5 . i L% 915 A% S get ch. unget ch
PRI S I A
#defi ne BUFSI ZE 100

char buf[ BUFSI ZE] ; /* buffer for ungetch */
int bufp = 0; /* next free position in buf */

int getch(void) /* get a (possibly pushed-back) character */
{

}

voi d ungetch(int ¢) /* push character back on input */

return (bufp > 0) ? buf[--bufp] : getchar();

if (bufp >= BUFSI ZE)
printf("ungetch: too many characters\n");
el se
buf [ buf p++] = c;
}

PRUEPEFR ML T unget ¢, EORE - ASTATIR PRI, BATRAESE 7 mAR i . A
TRt MR, BAMERR AN T — A A



%3 43 A THAMER)S, WS TY S L R R T . EEREE T A
S (% BHAF, JERCE R AU D,

3 44 AERRERAEPRRINLAGA, B TEABE ORI T ERTTUCE
SHRTUCE,; AHARITE N T E . A4 — a4 a2 k.

%3] 45 SHEBEFERINVIE sin. exp 5 pow 25 PR R AR . AT IR LR B
BTG R, S 5% B.4 YR sk cff<mat h. h>.

3 46 SIMESRT RN B4 (BRIE 26 AN AT AN T E R R AT
EANE G ). WM B AT UL T B IE .

%3 47 iS5 fungets(s), KENFRE s KMFHAYH . ungets AL
TEAE ] buf A1 buf p 5?7 & RESIUE ] unget ch pR%L?

%3 48 sk KR TFR . N HEM get ch 5 unget ch XN R %L

%3149  ULEAYHM get ch 5 unget ch BN RE IE R AL B [9] (1) EOF . % FE 1]
EOF I R Z A fi] kb B 2 18 SEIAR I BT 7 %

%3410 Hi—FUEEd get i ne BREURAFEANEAAT, XAIEHLF AT LA ]
get ch 5 unget ch i, 151 X — B SO A FET

4.4. {ERBIRN

R C 1 5 R (0 B B AN A T LAY T AT G 1 o — R FT DAAF AR JLAS SO
J5 5 4t 2 2oL 14 R BBORT A M AR AT N o 3K L BRAT TR ) A

WHAT BEAT 75 BH A e A DR A% 1 1 G 128 A 0 1A 75 B 2

] 22 HE 7 I (A7 A BE A DRORE P 6 N 23N 2538 0 R IE i % e 2

WHAT L ZRE P 7 B A RER IR AT — I A 2

WA HIUE AL AP A B 2
H T VB ) ,  FRATTE T AL AT IR T A R, R e B A SO . SRR R A
JERE, THRBSRITHEAN, AMER DU SO AR RE S mT CAAR 7 350 I R IR R
J Hh 3 2 R 2 AR ) S8

TR 3R AR IR R e TR AT DU Z 48 138 5 o R TAE R BT Sk 5 I I H s AR w1k
Ut LR 75 AR A4 () PR . AN TR BRI R 3 B PR B AR R 44 7 (R A SR i AR i 22 [1)
AT KRR RIS EA LR, SEFr BT DU e B AE 2 R AR &

A1 AR B Bl R B SN 5 B S O T AR, BIILETAER (Rpgmieit)) SCHERR B 45
Wo B, 4% main. sp. val « push 5 pop MK GE SULE A ST 5 S pR Bk AR
Ak, WFHIR:

min() { ...}

int sp = 0;
doubl e val [ MAXVAL];

voi d push(double f) { ... }



doubl e pop(void) { ... }

W2, A push 55 pop XA BB AT HEATAEAT A W] sl w] DL 44 7 V5 1) A2 & sp &5 val
HrE, XA ZELAGENLE mai n k%P, push 5 pop BEBAGEHITE mai n 3.
Sy U7, AR ARSI AR R SO R A, AR AR R ) S AR AT
FIANAE R —ANUESTAE A, DDA 2B AR I PR A B 7 B rhi v s A ] SC B 7 ext erne
W SN AR FEIR A ] 5 0 SO RS I RN 2L, AR AU TR mmErE (E2R
A (2R AL), AR E BRI ASNERE 5 A A HO 70 BT o U SR T 21 A TR T A BR B
AR
int sp;
doubl e val [ MAXVAL] ;
MKW BN R E MR sp 55 val , FFAZ M BCAr i T, [RIINGX P45 R mT LA
RIS SCAF T AR A B TR R PIATIE A

extern int sp;
extern double val[];

HPE AR AT —A i nt BEANEA R sp LLEZ—A> doubl e Zi4l R [ 756
A val GZEH KRS 5 if5E ), (HIXPIAN 7 I 8T @7 A ol oAy e o B A7k
HLIT

E—NERE P AW SR, — AN AR R BRI SO C—k, e S
AT LLE L extern ARV E G SCAMTAR S 15 ST AT DL % % A0 AR
extern FHIH). AMERAR I P AR e B K, H ext er n 5 B AN — 2 B4R 5L
MK

AN AR IR A A R e IR I e S

e % push 5 pop & XAE—A3CH, AR R val 5 sp 85— 30 e SOIFt
WIEEAL GBS A KA REXFEAL SR, I T5B0E I TR 8 2 S5 7 I X S oy $0RN A5 1« 4
)HJZ” E*E

FESCAT filedl H:

extern int sp;
extern double val[];

voi d push(double f) { ... }

doubl e pop(void) { ... }
TECAF file2 H:
int sp = 0;
doubl e val [ MAXVAL];
HI 13T filel T ext er n A BIAOURAE R BUE RIS T, 1T HIE AR S AT R, ke
ATE T2 P AT B 0T filel, XFE—ZH A WIS 1o WU B[R — AN S0 ot
iR Jaw AR sp 5 val , BAF BRI R Aok 40T



45.  HKxf

N ITERATT R S FR (R SRR A B A AN S . W SRR -4
BB RAS, X AWML AT BB . FRATXFE#: KR mai n BATBHE SO/ main.
H1; ¥4 push 5 pop PRELLLACEATAE FI AN SosE 55 — AN S st ack. ¢ s ¥ get op
PR HUBCLE 55 = AN S0P get op. ¢ H3 K get ch 5 unget ch sREURCE 25 UAS S0 get ch. ¢ .
ZPTRAr RIS AN S0, R B H AL SERR AR, ST 1Ak BT R g B A

WAL, 20 L8 SRS B A IX SO S 2 T R L2 ) . FRATR ] e 2 (13 o0 4
HRE—ife, PR TR E—ARIA, SR 3 SRR e . BRI s A 3
Ay AL S XHF cal . h w, FEFFEAT A% Sk ORI sk #i nel ude $5 2% & (L5 ik
(#i ncl ude #5248 411 WP A4, X EE, FEFRE TR

cele b

#define NUNBER *0°
veid push{dounblal;
doubla poplveld];
int gateplchar [}
int getchlveid);
veid ungetch(int}h;

main. ¢ grtop.c stack.o
tinclude <gtdic. h #inclode <gbdic.h> #includs <stdic. h>
tinclude <stdlib.h> #inclode <ctype.h> #includs "cale.h”
tinclude “calc . h™ #inclnde “calec. k" $define MARVAL 100
Fdmfine MANDE 100 getep(d { int =p = 0O;
main() { domble val[MAXVAL];
- 1 void push({donbls) {
} .
domble poplroid} {
getch.c .
#inclode <ztdic.h» }

#define BUFSIZIE 100
cher buf [EUFSIZE];
int bmfp = 0;

int gatehlwsidl {

}

void ungat:hfint] {

]

FATR R AR AT T — O R B AT R SO K BEVT e Ei&%ﬁﬁﬁ’%
A5 s 53— J7 MBS TP e A 2 1) S SO LU AT IR A o FRATTT LUAS HY SRR — AN i )T
LR SRR Y, de i A SRS A TR 7 - B 0 3R R X B iﬁciﬁ’]?&ﬁ?rﬁ%
2 IR, AT 2R DAL EA



4.6. BESTE

HAeAR LSt st ack. ¢ e AR E sp 5 val BAR SO get ch. ¢ Hg AR
i buf 5 buf p, BAAEILITE IR SO e B, SE BRI . ] static
R PR e AN AR B R A, T LIRS LS R B IR0 G A SRR o R 0t e 105 SC A )3 4 5 5 o
ik static FRESMEXN S, vTLLE R GRANIN G0 H i, i, getch-ungetch 84
SR EALE buf 5 buf p BIANE R, XFE buf 5 buf p DAUEANEAE, HIXFADNRRA
MiZ# get ch 5 unget ch s FHZE T viinl

SOR R GARE N FFSAEAE, ATLEIE R IO G AW 2 i LG Y stati ¢ FERTZ.
URRAE IR PIA R BONT P AN BB TRAE — AN SO 4%, 4R s

static char buf[BUFSI ZE]; /* buffer for ungetch */

static int bufp = 0; /* next free position in buf */
int getch(void) { ... }
void ungetch(int ¢) { ... }

I E B A T A2 buf 5 buf p, IR N4 P A2 A —FE 7 i 3L e e b
FIM R 4 FAEPR oS . RIRE, A LLOEIHUAR & sp 55 val 75 ki A2 B X s A AT
et 1) push 5 pop s& &l KA & .

SMERIN stati c AUIEW 2 AR, R, el T AR, WHEEL T, R
AT IEA R AT, AT AN 010 5 #RT L. (EO, WRAER BRIl stati ¢
R, WIZPREA R TR %R O WP AE (R SO AT LA, e SO IeiE T ) .

static Ml TABINIAR . static RMMNIAE [ AR R, ZRARE
@ﬁ%ﬁ%ﬁi,mﬁﬁﬁﬁﬁ¢ﬁ% HEL B, AT R U 4
P, B EAAAE, AR ASEREIRFE, B PR R B R HT AR A AT k.
fﬁhﬂﬁaﬂc%@%ﬂ%ﬁ%% ot HUREAESE AR A o P AR B L 4l A0 2 (R 2

HHo

%3 411 & getop %L, HALMEN ungetch %k, $#27x: wLMERH—A
stati c FEA N EAR AR TR I .

47. EHEETE

regi ster ARG RS, ©IT A WAL S AL R AT R R
regi ster WEEAEHARI TR T, AT DUEREF RN PATHBE R,
s R TI

regi ster A UIKIERM N FoR:

register int x;
regi ster char c;

regi ster AUIUGEM T AR UL RBIEASH. NHEs s oms) 1

f(register unsigned m register |ong n)

oo

%

N e
3£ Ao
p



{

register int i;

}

SEBME N, JRJEREAEPR I 0 SR DUR 27 A7 s AL R AR T 2 A7 — LR AR ek
NI AR ] URAAAE A b, H R ARVPIE SO R A i (H2, B (K A £ 45 75 1)
HBAAFL, KR G d T LRI 1 AN SR A AE s R A . Sk, ok
W AF AR SR ERARAF AL AR, BRI RS ARV M (ORI — R R
B, BAPEAEL 5 HAP IR . FEAFKIPLE T, W57 77 828R 04 H AR K R AR R
FEANF Y o

4.8. EFREGH

C ik 5 I ANE Pascal 251 5 5 L LR P RETHIINTE S, EASCVRERR Bh i SR 3 (H
FE, AERRECR AT DLLARE P SR M I T 308 R . AR I ] CRIARRIAA 1) B 1T UK ER
FERBOTHRINAEIE 5 2 )5, 0] LS ERAEAT AT e IR B A TR At 5 2 e . LUIX
Fob 7 3P WY AR A T ARG ORE P kA 5 2 [ A4 (AR 8, eI Z RIS ORR, e ide
S VLRC AT RS S M BLZ T — BARAE. Billn, A8 TR Bot .

if (n>0) {
int i; /* declare a newi */
for (i =0; i <n; i++)

}

A MEREGE | f BRI R 3, XA T SERREPSNEIIN k. BRREATE
FPHNy,  FEREHR A AT AR ATAGAL IR B S AR ORI Ia e . WA RS — I TR
BN AT AR AL — U

A (WIREASED ] LR A4 /M AR R 5 pR 8 A2 R A B v

int x;
int y;

f (doubl e x)
{

doubl e v;
}

PREL T AR R x SRR B S 4, R doubl e; THAERREL T 4h, x 2 i nt AU
SRR, KBS AR y B A,

FE— AN IRE PP Beh WA R, 22088 G AR o 42 B A A P b AR ] 44 7 R 1 DL
A, AR ATRES | TR AL A 1R o

4.9. #Ek

BT FRAZ AL BRI &, AN AR ZR A TR I8 AT TR HTTH T 1R 1R b



FERESR IR AR PR — A 46

FEABAT WAL T, SNEAZ BN AR AR ) 4R 6 O, T A B A%
A A2 (FATHE WIBAT 3 SC CBIAME BT 2O

SE AR AR, W] LAEAR AL i SR AN S A N RIE SR IR A R

int x = 1;
char squota = "\'";
long day = 1000L * 60L * 60L * 24L; /* mlliseconds/day */

X T AMRAR RS AR, WG ARIE A R ARIA R, H IR — Ik (IS
VPR IR PAT BTREAT VIR . X T A AR a5 fr et i, WIFERFIE N pR Hoaliie
PPN #R AT AR AL o

X Bl AR A A AR U, MR RIE AT I R ERIEA . REAPITLE
FALRAE MRS AT S 2@ U, O, A IE 33 Wi A i kP 1
PR Tr LR R 1 A

int binsearch(int x, int v[], int n)

{
int |ow = 0;
int high =n - 1,
int md;

}

A R B

int low, high, md;
| ow = O;
high = n - 1,

SEbr b, AR YIS T TS A TE ) . FOSCRAME—MIE R, BRE DA
15, B8R E AW I R IE A DN B, HERAE R I B, BATT—feAt
A A )

BT AR AT AR R BT 5 TR R MIaA A RIE AR, WA RIE SR LS
SRR, SRS I S B . Blhn, I R T ] R iR
1 days, FARRESCUIT:

int days[] = {31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31};
YUK IR, SRR AEFE 5 TP AR 2k AN B E A B K RS, AE A
AR 12,

WERAIGE AR A B A e R B>, WX AMBAR & AR 8= H 3R kU,
BAVIRNRIEX T 2B PAIRM A 0, ARG RE XN el o 25z, W
e ARE—URK— M RIE IR s 2 Moo, WA ReBd g i Hd o = H
e LRSI AR A v

TR IR AR R o] DU — AN 3 A L AE 4 5 Rl R I 125 40 B 1)
WA RIS T4 B



char pattern[] = "ould ";
" [ TR R B AR A A Y

char pattern[] ={ '0o', "u, 'I', "d};
RAELLE, BARKERS QNP E— DN PR EBERA V0 ).

4.10. #EI3

C i & P K e BoaT LI Vi A, B e T DL B sl B A & o AT RE — PR3
YEN TR RATENIONG Ol AT AL, By R PR AR RN ARG e T i 8B, H
EATAALS BAR SO FTED

i RAZ I REAT PRI . — T R AR B &N TR 2 — AL b, AR5 T
DIAH R AT BVEAl], x50 3.6 15 i t oa s M A 317 AL, 5y — o iE Al
&, &% printd ESGIEAE A S ITERTHN G0 8oy, K5 T ER R
XML A RR BN BEAL LR K B K

#i ncl ude <stdi o. h>

[* printd: print n in decimal */
void printd(int n)
{
if (n<0) {
putchar('-");
n=-n;

}
if (n/ 10)

printd(n / 10);
putchar(n %10 + '0");

}

PRAOE T B S, AR A1 20— 5 LTI A 3h AR RS AN R TR A 34
wHES. B, WH printd(123) 1, A printd IS4 n=123. ©i 12 fLifsh
printd (K2 YO, Ja& XAt 1 4LssE printd M =YOAM. =Y printd i
TOERATED 1, AR5 FFaR [ 228 UG o BB = UG PR B 5 1 28— O FH R A g SE 4T B
2, SRJETRREIREE — O IR BB R NPEAT 3, B2 45 R R AT .

TIA A BRI U W3 H 9] 1 DR o PRodiHE P 505 2 C. AL R, Hoare - 1962 4Kk
WIS e XA, WAPIERE A uR, BLZocs o SR IR on R/ RIS A T4,
—ATERFPA GRS TIZTR, 5 D TEPIIATGEARN TG TZnR. X
FENAS TERIEAPATIX R, SR TRB T EREUNT 2 I, XA PRI E UG
Fe, #AbidA.

MBATIREEER Y, T FIRRAS (K PRI HE Y o BT BEAS R fe bR 1, (H e i PR k2 .
FERFRRI 7 T, ZHE B T AL P TR .

/* gsort: sort v[left]...v[right] into increasing order */
void gsort(int v[], int left, int right)
{

int i, last;

void swap(int v[], int i, int j);



if (left >=right) /* do nothing if array contains */

return; /* fewer than two el ements */
swap(v, left, (left + right)/2); /* nove partition elem*/
last = left; /[* to v[0O] */
for (i =left +1; i <=right; i++) /* partition */

if (v[i] < v[left])
swap(v, ++l ast, i);
swap(v, left, last); /* restore partition elem?*/
gsort(v, left, last-1);
gsort(v, last+1, right);
}

KL P DA S e RATHARA TR AL e swap . SR EAE gsort pRE
#1130

/* swap: interchange v[i] and v[j] */
void swap(int v[], int i, int j)
{
int tenp;
tenp = v[i];
vli] = v[jl;
} v[j] = tenp;

PRUEEF AL T —A> gsort pE, BT T RHE AR SHE .

B IATEANTT ARSI TT AT, PR 3 U T T R A i U A Ml 5 24— A7 A A B
MR AT T AR, (HIE A b e, O HL B N AR QRS 58 5 T4 5
LSRR o AEFIA I A5 3 U 8 S EE S5 AT AT 5 6 BATTREAE 6.5 1 h /vt — AN
BT

%3 412 M printd REIBIHEARGS NG ABCARN it oa A% RIVE I I
P FHAE BRI 74T R

%3 413 S AN rever se(s) L LB ARH s BIE.

4.11. C msbrEss

Cifi Hil WUAbBE ds e it T — S8 SF Thag. MM BUF, TIAC PR & g 1 1 R rh B AT
RS —ABER . PR T AL BLAS 4R 22 #i ncl ude 384 (- F{Egm B L 45 & 3¢
PRI AR BE TS A#def | ne 354 (HMERE TP FIEAL—Mrid) . AR
AL B IO E — S8R, ISR g il SR

4111 XHEE

A EARS (Hi#i ncl ude $54) R HKE#def | ne 354 LUK A BT Iy .
FEW AT, AR

#i ncl ude " AL



o
#i ncl ude <LH %>

HIAT AR B 450t SO 3R E SO N 2. TR Se R 5 S 5 sk, WIAESR SCF AT (e

PEBEHZCE: WRAEEA BB AR, 80 i RS 44 & R A5 < 5 >HhE k1,

D) RS s A I PR U0 e i S A, KA KR D) ) AR R s IR O . B I SO AR S vl Ay

#i ncl ude 54

WA ITT AR AL T 247 24 nel ude 4584, ENIHRLEEH WiK#def | ne HJH
extern A, sUMKICPE A7) s B R U A ], Heti<st di 0. h>o ™A, 1X
SE A FEBA W BT TRAE S s U ) S SRR A1 ) B ARSI R )

FERIOREAH, #incl ude TR ITAT A WIHRERAE B 1055 ERIEDT 1
VSO RATIE IE AR A, X R] LU Gt I Lo AN B R . IRESR, 2R
BN G AN AR T, AT O T 12885 ST R ST R 0 20 T 5 o

4112. FEB#

FE AR

#define 23 ALK
Xt — Pl a7 BRI 5 B e —— 5 SR T AT A Tl S M O A A e o A R K
#def i ne fi5 4 4 7 AR LIt 4 7 UM IA, B oSO UL AR o 5 OL T,
#def i ne 54517, B A Z#def i ne $51T RESK T AR R A A, (At AT A —
AN IR 7 58 SCo3 s AT IR IN T B R BEAT AR RN b — AN SORALAR o #def i ne 54
5E S - HIVE TN 8 R o, B i IS R ARG R . 25 ] LU
PRI 20 o B JONAE AT, SRS S IR R AR . i, Qi YES
e id#def | ne $54 & US4, WIHE print f (" YES") 5 YESMAN HU#E AT B 46t

B SUAR T LU AT, .

#define forever for (;;) [* infinite | oop */
B A TCRRIEIA E T —/ B4 7 f orever .

FE AT LU 3, XRERT DU AN [R] 0 2 08 AR AN [ R e soAS . im0 %0 e
S T A% max:

#define max(A, B) ((A > (B ? (A : (B))
% max ARG BOA H, A E R B A i A B A . B 5 (E
Bl A BB BRI L I HORE i B e ons I RS2 B 28, PRIk, 1A

X = max(p+q, r+s);
B P oA

x = ((p+q) > (r+s) ? (p+q) : (r+s));

U SRR R R AL I S AR AR B — S50, W] LURE [)— AN 2558 SON ] TR S 2 2,
IG5 BT XA ] (K 2 R L 7 2 SUANAI K e B2



A% RE— T max REITA, e APV /e —LeukfE. b, SR RIAN EE
EWER, MRS RAAAERIE (b &7 Bgia S sdamA / D, W2 MBS IR
s ol. il

max(i ++, j++) /* WRONG */
ER A SEPAT IR AR . IR A i, B A [ 4 S DU UE T SR 1
R, R R A% E X

#define square(x) x * x [/* WRONG */
M squr ar e( z+1) W% SN2 A S e ?

HiE, FEZIBEMMN. <stdio. >k b —MESLHME . getchar 5
put char pRECE PR T TR E O %, IXFE AT DAEE S A 357455 I8 1 FH e 50T i 13 AT IR
B <ctype. h>33CPFA & SO RRHCR 3 2 SE LR

ALl #undef F8-9 0 44 7 100 X, IXFEBRT LAORAIE J5 22 1 1 F & e Bam HT A
e

#undef getchar
int getchar(void) { ... }

ERSHARI G5 0 FAFH S He. (HE, WRAERHSORT, S5 UsE i 280
SRR O R SE B S B e S U 5 S 1A R B, AT LR e AT R RIS
SRR S — NIRRT EE -

#define dprint(expr) oprintf(#expr " = %\n", expr)
fiHIE A
dprint (x/y)
IR, AR N -
printf("x/y" " = &j\n", x/y);
HAp A rr i gosE ik 17, 20, R THRRCRSE T
printf("x/y = &\n", x/y);
TESEPRZE, BT S" BOF N ", FORAT\ SO O\, U S B2 45 A
AR AT H L

TRAL P EE FATHH N A AR L T — PSSR B 5 T B WA S8 s
#HAHAR, WHZSECR LB S HOE R, ##59 00a IS AP R BR . X 1 45 R
. P, e XK past e Hl TIERPINSH

#defi ne paste(front, back) front ## back
Kk, 22 paste(name, 1) 455 E 05 namel.
HHIIRE AL T EE B LR, VRN 1T 1S 2 I % A

%3 414 EXZ swap(t, x, y) LIAHt REANSHE TR PHREE R 2on
PRA B o)



4113, F&MHAEE

T T LA P 2 A R PAR B S b AT 4R, S A A RO (R AE TIUAR BEPRAT IR L
FHREAT TS o XA O AR G P I R TR TS PIT A5 10 A A ELUE F M B 5 AN TR ARG SR A 1
— AT

#i f BRI R R A S (L POREEEL S si zeof RIS HIFE enum
i) TR, FHEREXMEAET 0, WASHEM&1T, A2lER#endi f . #elif
#el se WAL (FURERARIERJ#el i f KRIT el se if). fo#i f iEA T al DUEHZRIAA
defined( &%), %FEXMEEN MW U287 04w Xy, A 1 &0, HAH
H 0.

i, 2 7ARAIE hdr . h SCPFI N AR RS K, AT BRI SR A S AR R A1IER
A A A

#i f 1defined( HDR)

#defi ne HDR
/* hdr. h SCHI N B REIX L */
#endi f

WAL ESKSCAE hdr . h i, Ke 447 HDR: 05 FRIRCEL B Sk SOy, SR IZ4 70
ZE S, RXFER LR Bltendi £ Ao SRAUKT 3 mT LURT R % 2 IXE R A5 T — 30t
WERZASKICAFRENS — BUBAEAIX A, A, BRSSO HERT LUK & BT O ) A4 Sk 3C
PRELVEHER, U AN FERIAL BE Sk S 2 TR R & R HRS R 2R

TR X B B B eI R G A B SYSTEM, SR 5 MR 1248 12 1R ff 60, 25 R A P
NP ELE

#if SYSTEM == SYSV
#define HDR "sysv. h"
#elif SYSTEM == BSD
#def i ne HDR "bsd. h"
#el i f SYSTEM == NMBDOS
#defi ne HDR "nsdos. h"
#el se
#defi ne HDR "defaul t. h"
#endi f
#i ncl ude HDR

CIBETEHIIEN THAHAIEA# fdef S#i f ndef , EMIHRMRIENLZ FREF L
S o LA #H T S — AP DLECs S R AE R

#i f ndef HDR

#def i ne EDR

[* hdr. h U AERAEX T */
#endi f



BOE fRer 5HA

Rt — A RAF AR R L AR R . /2 C il E T, fREFMATARN 2, HNZ %, 15
BHHR R RIBIA TR IME—igte, S AR, FICE A EGE K, A fR e T
PAA RS i, SR B fast BB Z R R R+ 8V, BT AEA T THE EA
ZIAHISCER, FFERWHT A X R OC R

REFAT got o i) —HF, S PERE A LI . WURAE T FERLL, SREHNA S iR 1n T
R . HAZ, WCRETS AR, TR E S . R . AR 3K
TR T B IX— K

ANSI C 1) EAAE, EYIRHIEDNE T BRI, Hs b, XEeme
LPARLZANTS RPN SAM i PEAR IR 4N . 1EAh, ANSI CAEH2EAL voi d * (451 voi d
ffaEt) AU char *VE N IEHHRE AR,

5.1. #B$t5Hit

HOE, BATE A 7S SRR U N AE 2 WA . T8 LA — R 5104
et 'y s Ak AR 0, I SEAE i R IT T DU A TR, tn] AU L B 1K) )7 sUERA
WHNEILT, PN F R LB char RASE, PRSI 5 A7 5T il A
fii— A short GEAERL) RBFEIHAE, 10 4 DML PTG — D | ong CIREERY)
R R FREFERE AT MBIk — A7 ot CRF ORI EL4 DT, B,
R c (WML char, JFH p 2f&m c MfRE, WRHIE 5-1 2o EN1Z MR

p: ,/*’q
|‘|

K 51
— B EAT&AT T IS  R sk, BRI, R AE A
p = &c;
Kt ¢ Bk 4542 p, FATFR p 24 “Fa1m)” ¢ Mfiasl. Mhls S rF&H BN T A7
%, MR HEA TR AR TRAX. HiEdiregi ster KAKALR.

IS HAP e M S AR S IS AT . e AER THREN I, U7 I S8BT TR ) 6
S PAMERPROE x 5y Z8EL i p 261 i nt REEHRES, T pCRBLR g 1
AT AERE Y R W DL e i I8 54 &A™

int x =1, y =2, z[10];
int *ip; /* ipis a pointer to int */



ip = &; /* ip now points to x */

y = *ip; /* y is now 1 */

*ip = 0; /[* X is now O */

ip = &[0]; /* ip now points to z[0] */

A x y 5z AT AT E A RTI E A TR R . BARE RS | p 1A,
LU NIV

int *ip;
AN TAE L2 . 12 WG AR IIRIA T p AR | nt 2RAY, IR ) AR5 1)
T PR WA B TR R IR TR . [IRE R R, O0) el 250D P Wt P DLCR S 7 5
it

doubl e *dp, atof (char *);

FM, 7ERIEP, *dp Al at of (s) II{EHARZ doubl e 287, H at of B HUE— M5 char
FKI I FRET

BATRAZE T, FRE L RERR A PR e R0 B, R i, RS FR ST HR  2UH 17
PR s A A . (—AMPIAME LR ) voi d FERLIFREN il LAAF e 1 AT A 28 (1 Fig 1
HEAREERZT LA S . BATRAE 5.10 5 P AEgiiHg & i 8D .

WERAREN T p R AR, R AAE x ATRLH AT AT B Serh e BUE T i p, BRI,
ifihy
*Ip =*ip + 10;
R i p M{EH N 10,
—Iuis HAT M R L ARIZ EAT AL E S m, DL, TfEE A
y =*ip+1
ReAE* i p FR RN R IEEG RN 1, AR5 PR RIS y, i R AN A
*ip+=1
RS i p AR 1A A R AOE N 1, e AR T
++*ip
o
(*ip)++
B RPATEIR  ERI(*1 p) ++T IR 52 i1, A0, 1Z3EA X T p #7185,
AR T p FR 1 X R AT Lis 5, KRR, LT Ml++IZXHE 10— Joia HATRE A A
BIENEE MY -
GV — i, TR AR, P AR T UEARAE A, A el AR S
MIJEME R Bldn, iR i g & — MR IR, KA
ig=1ip
Rt i p HEOEAE IR i g, IXRE, JRER T g BORHRI T p FR IR 5.



5.2. fE¥ERHFSH

HI T C 1 52 DMEAE 5 Aol S e I 4 WO T R A DI, i e B RE B2
o8 R B AR AR (L 0, HEFP s BT RESS AT AN 44 0 swap 1) pR IR A YA U 1
BITCER. EiE, WERKE swap s#0E SO FAITEA:

void swap(int x, int y) /* WRONG */
int tenp;

enp = Xx;

< x ~

}
MR AR TCIER B H 1.
swap(a, b);

KIERA, BT SHL SR, B EIRI swap BN 5200 2T F e 151 i1
ZHa M b M. ZRREAUALH T a Fl b [KIEIA IR .

M2, AT SEIRERATTHT HARYE, AT LA 32 A2 R i 1) P B2 4 19 4% 1 (1) i A 28 45 4
W%, R

swap( &, &b);
H T uia S AR PR R (1l , XAf&a B2 — MRS a NI8%Er. swap BRE T
SRR I AR, ELIE X SRR R )BT A e A TR ) R E A

void swap(int *px, int *py) /* interchange *px and *py */

int tenp;

tenp = *px;
*px = *py;
*py = tenp;

}
A @ 1# 5-2 BEAT



in caller:

I-H =]
"'\._.
a la, \“*
S .
N
1. -.'\.
in Evap: \.__ Y
s
’./{
PI: - :I
-'xr
Py -ﬁ“”
Kl 5-2

RSB T R& RV 1) G 50T T RPN BRI FRATRR XA — M1 1
P geti nt B2 A MREIAN, JFATHEAS, KRN PR R, HA UG
A EA. getint & ELRMIFAHUS AR BAEL, JF H, ARG RN ZHR RS 4
Ao X AR A F 7 2R . EOF (PR bRl UL MBI R R, R H
A AR R R

LB Z R B AR RS 15 RIA SIS B APIRASAE ) geti nt BELTIR B, [F]
I, A — MRS S EA AR UG 15 2R B EOT AR 0125 T R A i3 scanf (SEBLsR
TXMITE, BARMTEES W 7.4,

NI IEIRTE A get i nt BREGS —ANHERU B -

int n, array[SlI ZE], getint(int *);

for (n =0; n < SIZE && getint(&rray[n]) != EOF n++)

FROGHA getint B, AR F— AR R ES TR array[ n] , [FHE, n (1)
KR IN 1o 8 R, XHLLIUE array[ n] MHbhEAL B2 PR % get i nt, 5% get i nt
W O B (P R A [l 25 7 o

ZRAS ) get i nt pRAERIA 45 RINIR ] EOF, 4 K — M AAZEC IR 0, 24
BTSN RSB R 8] — AN TEA
#i ncl ude <ctype. h>

int getch(void);
voi d ungetch(int);

/* getint: get next integer frominput into *pn */
int getint(int *pn)
{

int c, sign;

while (isspace(c = getch())) [/* skip white space */



if (lisdigit(c) & ¢c '= EOF & c I="+ && c !'="'-") {
ungetch(c); /* it is not a number */

return O;
}
sigh = (¢ =="-") ? -1 1;
if (c ="+ || ¢c="-")
c = getch();

for (*pn = 0; isdigit(c), c =
*pn = 10 * *pn + (c - '0");
*pn *= sign;
if (c = EOF)
unget ch(c);
return c;

getch())

}
fEgeti nt B, * pn GG AR R — N B AR T A o ae Al ] T get ch fllunget ch
PIANERE (S 4379, fEIIXIAS AL, BB get i nt A — A 2 R4 r] LLE
R EEIETPANG L

%51 eI, RS- B SRR A S, getiont R
P T O A RIE 7 a0 B BUZREL, KX R +81- 75538 S B m

%352  BURE getint MSCILVE, S ANEHGE SN AL get fl oat .
get f | oat RREUIIRINME Y 2t 4K ?

5.3. iR§{t5#4E

e CilrE™, R KSR %), B, R8N REE T, AR [
WHRTRE 5 . I T BRI RE S8 UPAT AT R AR R AT LI I R BT RSB, — ek,
T e on S IR L IO S AR 'S AR P AT PR, (B 5 —J7 i, IFast SEBLR L e 2L
TEC AT Tl R — 2

)

int a[10];

ESLT KRR 10 WA a. Hfgidul, e T AN 10 M R4S, X 104
X GAFELER B NAE I, 447 0 mh a[ 0] « a[ 1] « -+, a[9] (=LK 5-3).

a0l el1] al#]

Kl 5-3
ali ] ZonizBAHmsE i DNooR. Wk pa KA.
int *pa;

R e — AR AR SR FRER, B4, IR{ETE S



pa = &[0];

e LK EET pa fi5 202 a 1928 0 Moos, Ml pa IMME A E4IuE af 0] (it (Z
HLIE 5-4),

K 5-4
IXHE, AR
X = *pa;
KA TE af 0] PN ARSI FIA S x F.

WR pa FRIBATHIEANFETTR, WA, RERTIEEREN, pa+l KA T4
JUE, pati KRR pa PR B4R 2RI | NItE, 1 pa-i KRR pa Prg g
TCRZHIS | AuER. Bk, WidEEr pa izl a[ 0], HBA*(pa+l) 51284t R
a[ 1] MN%, pati Z84ocE a[i] Mk, *(pa+i) SIHMEZEL4IcE a[i] WA (=
W& 5-5),

Fa: p&#i:-\‘ patZo -,
| I

alol

K] 55

TeHA a hn# R MESEAH KR4, Blipgiealmor. “fastn 17 2w,
pa+l 51 pa PriRin XSG H T — AR5 FHNHL, pati $810) pa s RS 15 i
M5

N hRFSREE S W B AR O R . M X, Ed AR AR el Rk
ZEALE O o Rk AT ETE )

pa = &[ 0] ;

Ji . pa Mla HATAHFEIE . B EZ 4 AR I il 2 B A B R 1 — S oo &= ik, fivbe,
T {E 75 A) pa=&a[ 0] T LLE i FAJE .

pa = a;

W ICE ali ] s WA LS S (a+i ) XA 65— X Fh 5L K3,
AIRESSWAHMRATRE . e AT E al i ] AR, C 1H T b Rk HE#h* (a+i ) B
i RIE AT RAE,  PRIURAERE e X PRI E U2 S K o G R0 IX P b A 1 s T X3
At b hbis EAF&, AER] DA IXFERIZEe: &ai] Al a+i & LW EHEM. a+i /& a



I AITERRMhE. ANV, 2R pa R ANMRE, A, AERRIK R DU E S
Nhre pali] 5* (pati) AN fiE L, — AR EZ AT bR LB RS AT 45 b
S FR A AL S

{EE, AT, BAA TR 20— AR AL, e — e, B, #£C
WET, ih) pasa M pa++#UE 5L . HEALARARR, P, RET a=pa 1 a++/E
A E A RARER .

MR L A A, SR B ARSI E DRIl AEREE T R
b, ZSHEANREAE, B, SRS HRAUE MR, atE — ME AL
At . JATATEARAZR S strlen BN S— MCA, B T A
I

/* strlen: return length of string s */
int strlen(char *s)

L
int n;
for (n =0; *s I="\0", s++)
n++;
return n;
}

Wl s Je— ek, PrRAIAT A Is FOE BIEM . AT s++HsBALEME] strlen 1
BT E R R, EOCHZIRENAE strl en RECP A FIADHMT ARIEE . I,
SRABLT I T (1 R A -

strlen("hello, world"); /* string constant */
strlen(array); /* char array[100]; */
strlen(ptr); /* char *ptr; */

#RT LA IE AT .
TERBUE X, TEASH
char s[];

gl
char *s;

SRR BATE A S BT S AR, U E LT 3 B RN TS 80e 4
Tkt IR HA A AL 2 s AL, R BSORT AR DU 2 12 A2 A B 42 SRR B AR B,
Bt i AR AT B ) 7 AR 28 O T EOW EAS R s B, AE B 2 T BLF A
HANIRE X R R TTE

T LRSS ) 1AL 460 B Rt e b s s B, IXFE, iR B4l — B A1 es T e
o it iR a e Al A R pA ek 20 H

f(&al2])
=

f(a+2)
AT T af 2] I A bR gy R B o e BT, SR BT L,



f(int arr[]) { ... }
o
f(int *arr) { ... }
XFFRREE OKUL EIFARO TG TR e AN REA M e .

IR AN (0 R AF AL, BT DO T AR5 R LS A e R ZATIocER . KT
p[- 1] . p[ - 2] FHEMIFRIE AL EAR R Ak, 1005 AL T pl O] Z A AN TR .
AR, SIHIEAL T Z AR S I AR .

5.4. HUEAREE

R p & MRIBAIP A TTR TR, A p++ix p #AT AMIEF IR T —4
JLE, M0 p+=i KRS p BEATIN G AOMERIES, AEIHRIAIREE p METHTRRIA TC R LS AR
ANIEER . KB E IR B RIS S P i R R

Cik & P IR AE 7202 — S AR, Refadh . Bk i SRS S AR A
TR F I KR N TR R BARE DA B AR Bl
ANRREA . BB al | oc(n) R IEl-ANMR IR n NS TR ITIEE, al | oc B
I TR 2SR A A8 28 A af ree( p) BORC AU AS ], L
UG ZPTELUEX A REOE “A5E8 17, 2B af ree BRI L2
P al | oc AT . #eh)iEdE, al | oc 5 af ree LIR30 (RIS HESEH 1513
BEATAA AR R A B At R BRIt 1 AT RBLThREM R 2 mal | oc A1 free, EATIBCAH LIk
BRI, FATREAE 8.7 45 il W d ey SEELIX 24 bR 2

ARG SEI AL al | oc BN — K474 al | ocbuf 23 (Al HEAT 0 I 1%
B2 al |l oc Fl af ree PIARBRAA 4. BT A% al | oc Al af ree AFRIXT S 2TR
EFTTASZ AL Mo, PR, e s O TR A% 4l 1 42 5, 1A, nTLALEEL Fr al | oc Filaf ree
IR SCAF R Z B A 5 O st ati ¢ B8, AR SR AbA T Mo SEBRSCELN, B an]
LA 45, ‘erlLUsE i mal | oc s EER W HEAE RS0 Hil—N 8 W C A G PR £k
o

al | ocbuf A7 A Al ARG B RATTZE T WIS . IRAMIEATRE al | ocp 817
al locbuf I F—NEHEIC. LM all oc HiE n NMFERFRIAEEIE, all oc B#F
al | ocbuf HdirhAa B R IR R 2. WAL 2=, W all oc i[9 al | ocp
4T CER S IR TTUA0 S, RJaH al | ocp B n LIS &R F— DN X, 74
INZE AN, W al | oc 3R] 0. Wik p #F al | ocbuf ML Z A, W af ree(p) L
al | ocp M{E&EN p (WK 5-6).

#define ALLOCSI ZE 10000 /* size of avail abl e space */

static char allocbuf[ ALLCCSI ZE]; /* storage for alloc */
static char *allocp = allocbuf; /* next free position */

char *alloc(int n) /* return pointer to n characters */

if (allocbuf + ALLOCSIZE - allocp >=n) { /* it fits */
allocp += n;



return allocp - n; /* old p */
} else /* not enough room */
return O;

}

void afree(char *p) /* free storage pointed to by p */

{
if (p>= allochbuf & p < allocbuf + ALLCCSI ZE)

allocp = p;

}
hefore call to allae:
allocp: —
allochuf: |
" in use -4 free b
after call 4o allee: allacp: -
allocbuf:
— |7 UuEE b free -
K| 5-6

—RAEOLT, RIS A R, FREF AT DAIAR . T, X ERENA R UM AR
WA BER 0 B Rl ERIAT, Xa# ki, Rk XPr AR ML AR AR
SE SCHY AT I 2 28 B R Rt i)tk o g, S

static char* allocp = all ochuf;
¥ al | ocp & SCNFRPRIEREE, IR evinich al | ocbuf [EiRHNE, MGl
JFFHATI T — AN TR E . IR EAR AT LS il R A

static char* allocp = &al |l ocbuf[O0];

KT PR 2 4 5B At B 58 0 IR k.

A KE A

if (allocbuf + ALLOCSIZE - allocp >=n) { /* it fits */

B e A a2 S 2SO A2 n NPT IERSRNE K . RS WS a2 g, 7 fifr
= 1i))5 al | ocp B Z L al | ocbuf ¥R 5L 1o G RA7 3 7] ) R FT LA A2
al | oc K¢ iR [Al—ANFR ) BT s KN A AR e bk I FR BT GRERIBREA G 0D . Wi Wi
AL, al | oc WAUR[BIERTE :CHIE 5 AU 208 2 R A A AT 0 . C il 5 IR IE,
O AN A 2 Hds ok, PR, 3R [BIE O W HRE R R AT i Sk . e, R [EHE
0 KR IAT NS 1) 25 PR 2 ) AT AL 20

TR A M ANBEAH B A, (0 O 2ME— MBI oh: W O rTLABMESHREr, FREFAT
DUFIH & O AT LR, BRI h &0 A5 3 NULL AR5 O, SRR T S35 Wb b 150 1 5 5
O 2 FRE I — MR . £75 95 NULL J& AERRESL SCfF<st ddef . h>rr. JRATILE S 17>
ZH M EINULL.

HKABLT



if (allocbuf + ALLOCSIZE - allocp >=n) { /* it fits */
PA K
if (p >= allocbuf & p < allocbuf + ALLOCSI ZE)
AR AR IR A A LU U E SR . H2G, ERCEENGO0 N R e T Lk
ITHeBEES. B, WIRAREN p A1 g 81 A DN, I A e AT E) T AEEAT 2R
==, 1= <. >=WUKRRBHIEH. W p FRRIOECLTE IRELE o IR RATR R
AT, AR FLILN
pP<q
A E . fETIaES 0 BEATAHAREA S LB BT = o B2, fRmAFEHR TR
TR B Z M SRR B L BB S A € o XA — MR SREF A SIS S rp ] i ) 204
Ja— A IeER F Ao k.
Hke FATAHTIIATELE B, Fadt ol A RS AT A N st ykia 5. i, &5
p +n
FORIRE p TR IR 22 A n MRIOHEE. JEIRRE p SR SR TR,k
RERH KL TS p+n I, n R p 48 O SR BEIL LU BTG 100 p R ] RN 5
AT p (A W] flan, il iont SRALY 4 AR A s, IR ALE T nt 2RI8
TS, RN R 4 IR ORI S
Fet BpE AR AT S 2R p M g FiR A AL P TR, H p<q, B4 g- p+l
HEAL T p Mg FR 1M TCRZ AT R I H o FRATHE AT DL S s % strl en (55—
FRAS, R s

/* strlen: return length of string s */
int strlen(char *s)

{
char *p = s;
while (*p !'='\0")
p++;
return p - s;
}

(5 LRI IR, f5E p WA R s, BRI ET R IOS A T. whi le
TRERAE A I TR B v T A 4, PSSR T A S S R IO TAF \ O Wik il
T p AR TR, FTOVEIAT K pre. p BRI F— PR, p-s R
ELRAR A BRI . CRAE R RIS TR | nt KT B REFER I
B Sk SCfh<st ddef . herrsi SR ptrdi £F_t S8 DA R BIAM R 2 1 iy i 2
i, (12, AR size t fENME strlen (IR R, SRR L SR P
(BRSO AMIICAL. Size t REHUZHAT si zeof WIS,

FREE A HE A —3E: W R A EE A2 L R Ry U B 22 A7 A 2 ) T s
FKM, JEH p B MEMVE AR PTRE, BALEPIT p++ia, p Fdam F—ANF S
bbe Bk, HFEZENNG al | oc M af ree BT A char X444 f 1 oat KA, LA
BN —ANEH T2 s BN AE AR B N AE B ek . P i dR EHs H A2 A 3 % 8 e rda
] (PR S L



AR 2 SALFEAR [F AR 2 (MBS B, SR B r) 485 IR R slimidis 51 5
& 1 AR [RI AL P ICER PENRE A ik sl LU BUE 5 R R EHIUEDY 0 8RS 0 Z Il
Biss. e AR s S ATER, Glanm MR RIRInE. k. B, BAL
s BROE S, FREHFE 1 oat B doubl e SRR [ MIINzIE S, ANA oI SRR iy ELRERE i
] — RN G I FR G 4595 ) 5y — PRI R IR is 5 (PIMEF 2 — 2 void *
RIUIE DRI o

55. FHEFTSEH

FAEw AT, Bl

"l ama string"
TEFRF R NIRRT, FRPBA LI ZR N0 452, Frih, FEREaT DUl K 25 25 2425 4 3]
FRIHAMES R . AT B o L B S s e R B XS 5 N IR EOK 1.

FE R RO WL RNE RV AR RS, -

princf("hello, world\n"};
AT IXFE ) — AT R IR R P ey, SEBr FR B AR R BT U 2 AR R . A5 L
WERY, print f 2R MEMAREAUE N ARIRRE . RN, AR R
I — AR TR AR .

bR TYE RS HIL, R Eie A e -k, Boefast pmessage A QNE:

char *pnessage;
M4, B

pnessage ="now is the tine";
B — AR M Z PR AL IR E R4S pressage. ZFEIRA AT AR B E ], M
S RERE B . CIE T BA TR T/ B — D BT A B )38 54

NI AN E SRR KR ZE 5]

char amessage[] = "nwis the tine"; /* &X %4l */

char *pnessage = "now is the time"; /[* &X—AM¥EE */
kAT, amessage s ML MAF I FF o DL 45\ 01 1 — 4R . 4
A PRS- 0] U T2 24, {2 amessage R 2445 ) [/ — NMEfié i & . 55— J71i, pnessage
e MR, HYMEIR M — AN AR R, AT E S R ek, H i KK
BRI A, SR EAAEXH (WK 5T,

amessage: now is the time\0

pmessage: | now is the time\0

K| 5-7



AT R PR TR B AL IS 5 i e R, T DARR YR 2R R AT R R O 41
KWFFUEA T FSEIRA . 55—k strepy(s, t) EIRE t 80 0545 8 Z a4
s TRIMAE . WERMTER s=t SEHLZIhRE, LS EIUREE UL T HRE, 1R 2T
Ffo 3 THHATPRFRIES], IXBATH T —MERER]. strepy sERIEE 1AMRAS B 24l
JHESEBLN, W R B

/* strcpy: copy t to s; array subscript version */
void strcpy(char *s, char *t)

int i;

i = 0;
while ((s[i] =t[i]) !'="\0")
i ++;
}
T RHTERL, R IRDE I EREN VAL st repy BEL:

[* strcpy: copy t to s; pointer version */
void strcpy(char *s, char *t)

int i;

i = 0;

while ((*s = *t) I'="\0") {
S++;
t ++;

}
}
WS BB AR5 1, PTLE strepy BEP AT BLLMEM 7 AU S 8s Mt . fElk, s
At ST (EHREAT T WAL IR e, BRIARESAT Ik, BT A D A AT A
ELEPR ¢ PRZHRA \ 0" ZihlEl s Hil.

Selbi b, stropy BEORRAHR FITIREE T U . 2550 5 HORT 5 S0
EHF AR

/* strcpy: copy t to s; pointer version 2 */
void strcpy(char *s, char *t)

while ((*s++ = *t++) 1="'\0")

}

FEAZIRAT, s At 1) B SRS TR MR o FRIET t++ R AT H 1Y
BEZAT G PRI T o BUsHAT++ R HOZ P 2 e A 08 t IfE. [FIFEE B,
£ s YT BHEE ST, PRI R TIREr s SRIAIIAALE . 12 P AHE F IR Al koA
RPN O AT IS, DIERIRI AT . ) A ROR KUK t 4R I P4 22 s 47
AL, HEERIE R\ 0 ik (F R HhZEs _AD,

AT ORI RS, BATER R, RIEXFE\ 0 IILEE 2RI, P H T2
Wik UM 5o O BT . B, e rl gt — 5 il FHBA:

/* strcpy: copy t to s; pointer version 3 */
void strcpy(char *s, char *t)



{

while (*s++ = *t++)

}
PR B R RAN KR 5 B, ARSI B R AR U A 1, BRATNAZ YRI5, Cifs
BRI AR S R Sk,

PrHERE (<string. h>) FHRUEATREL st repy U H R AL R B IR 1] o

AT — A RECE AR R LU RS strenp(s, t) o IZRRELEC A A s Fl t,
I HARYE s #Z i Ah Ty S8 TR Tt a5 R R el 14, 0 slE B4, %R InlE
& s At HTHT AR I8 AT PER N 38 B AR — DN AR AE AR I TR I ZE

[* strcnp: return <0 if s<t, O if s==t, >0 if s>t */
int strcmp(char *s, char *t)

t
int i;
for (i = 0; s[i] ==t[i],; i++)
if (s[i] == "\0")
return O;
return s[i] - t[i];
}

NSRS st rep PR

[* strcnp: return <0 if s<t, O if s==t, >0 if s>t */
int strcmp(char *s, char *t)

for (; *s == *t; s++, t++)
if (*s == "'"\0")
return O;

return *s - *t;
}
BT ++F0- - BERT DME DRI SUa 545, Wn] UE N G 8Ie 55, bl LI A 5

BEFF++R- - eI A A, (XS HRIEAZ W, #la, FHIRIAR

*--p

FEVEGREE p FRI I FAFZ AT p AT Hidis 5. gisg b, R A&k

*p++ = val; /* ¥val KA */
val = *--p; [* BERDUTEME T val H */

AEHERAN AR AR HERTE . SEVEA IS S, TSI 43715,

S Atr<string. h> WA RBN R, SN UREARHEE sp e 22 A
H A B PR B P W

2353  F4RE S 2 PR streat . R strcat (s, t) Bt fR
775 R AR s H8 ) 745 £ 1K R0

%354 giEmfstrend(s, t). WERFRTH I TR s RS, R
RE 15 AR O,

%3] 55 SEHUFE R strncpy. strncat Ml strncnp, ‘EATREZ N SEHFER R



AT n ANFERFEATEAE. B, R strnepy(s, t, n)¥t hEEZET 0 DMFERFEHIE S
o VRN BT S WK K B

%3156  CRHREFMmAREA R 517 X oS 5 i AR ) T g SR, i
getline ((8 1. 4%), atoi . itoa LLENMEAEEL (52, 3. 4%), reverse (5
3%#), strindex. getop (3 4%F) 5%,

5.6. IEFTEUALIRIE @IS RIS

T IREE A G 22, Prile M MR eAs s —FRAr e b T i 4 5
UNIX T2 sort i)— AN A RRAS Ui X — o R4 B0 B SCAAT 21 AR A EA T4k
.

FATAEER 3 T i Hih i — AN F T 4R P T R AT HE 1 shell HEP RS, JFAE
% 4 TP P EO S AT T k. XS AL R AR, (EE, BAEAL
B EA —ISCAAT . I B BAARIE, EAIARAE PNa 5 b o i L ol 5h 5
PEo BATTHE MR R 7 (8 AR B ] AR A SCAAT B 2 7s T3 s

FATGINFEE BB ) A RAFHE e (0 SCAAT  RAEAF A AE — R ATEK
A, AR SCAAT AR G 1 E 2 AT TR R o IXEESR B A 5w LUAF il 72
AN KRR, KR S SO T IR EHRE 2 s AL strep AT SR RX AN SOARA T
(KIECAL . AT H R AU (K AN SCARATIN S S B EACHR K2 R B S0 mh 53 A SOARAT AR
PEERET, MAZREADIAITAL (S ILE 58).

—————4 jklmnopgrst |

abc

jklmnopgrst |

T
t v’

K| 5-8

KPS 7V B T RS Bl SCARAT AR B JI iy 2K (1) 52 2% I A7 i s R 53K PR 4 3K 7 A2
A a)

He it FE e ds N1 34D Bk

BRBPT A S NAT

St L AATHATHE S

B R 7 ATEP LAAT
WHEEOUT, Bl R R ey A5 WS B AR A — B0 ek g, R i 3 ek Hos il
B AT KX SCARATHPIX — 20, BATTRH )G PR B, BIAE 2 2% FB A 2k LA
& PN TR

i N BR B ST AN R A BEAS SOARAT IO F4F IS — MR [ I LS SOARAT IR B 2K
Mo EFRNEDAGTHANIATEG BUAEHP AT NN 22X 5 6. AR E
REACFEAT IR E H B4 AT, DT AR S A AT 20 22 il el BROE (s RAT R, iR SR [ 2R A
M2 AREAT BB, Biin-1.



it PR BRI T B (R O AR IRAT BTK SR TR

#i ncl ude <stdio. h>
#i ncl ude <string. h>

#defi ne MAXLI NES 5000 /* max #lines to be sorted */
char *lineptr[ MAXLINES]; /* pointers to text lines */

int readlines(char *lineptr[], int nlines);
void witelines(char *lineptr[], int nlines);

void gsort(char *lineptr[], int left, int right);

/* sort input lines */
mai n()
{

int nlines; /* nunber of input lines read */

if ((nlines = readlines(lineptr, MAXLINES)) >= 0) {
gsort(lineptr, 0, nlines-1);
witelines(lineptr, nlines);
return O;
} else {
printf("error: input too big to sort\n");
return 1;

}

#defi ne MAXLEN 1000 /* max length of any input line */
int getline(char *, int);
char *alloc(int);

/* readlines: read input lines */
int readlines(char *lineptr[], int maxlines)
{

int len, nlines;

char *p, |ine[ MAXLEN ;

nlines = 0;
while ((len = getline(line, MAXLEN)) > 0)

if (nlines >= maxlines || p = alloc(len) == NULL)
return -1;

el se {
line[len-1] = '\0"; /* delete newine */
strcpy(p, line);
lineptr[nlines++] = p;

}

return nlines;

}

/* witelines: wite output lines */
void witelines(char *lineptr[], int nlines)

{

int i;

for (i =0; i <nlines; i++)
printf("9%\n", lineptr[i]);



}

fXmE get i ne KTRAI{E &M 1.9 75,

TR, $REFEAL 1i nept r (175 BB HH O IR FE AR
char *Iineptr[ MAXLI NES];

‘BRR lineptr & —MHEA MAXLI NES NICHEM—4E5d, HrhBAmsA w2t —ME
A AR AN G FREE . W2 U, 1ineptr[i] & /NMFRHRE, 1*ineptr[i] &i%4R
FHR IS | AN STRITHIE 24T .
HT i neptr AG e — M4, K, AT R85~ ok ) 0 5 320k AR FR B
., XFE, weitelines BREAT LIS 4.
[* witelines: wite output lines */

void witelines(char *lineptr[], int nlines)

while (nlines-- > 0)
printf("9\n", *lineptr++);

GERX AR i nept r A LABCR(ED

PEIRTFLESATIS, *1i neptr $8IZE—17, BHIT IR ARIESHAES i neptr 5
—4T, [FB% nli nes 3T HIRIEE .

FEWITA T S AR BRI SEBLUE 2 A, IHE AT LA T2 BE SCARAT IO HE R A T
FEX AN ER 4 AP AE P R B — 28 s EoG, TR B BOZR BN ATy L
Ko HEPA strenp MAGESCATIN LRI S . (HHEE P SRAEX BADIRAT AL, AT 2
GREEER

/* gsort: sort v[left]...v[right] into increasing order */
void gsort(char *v[], int left, int right)

{
int i, |ast;
voi d swap(char *v[], int i, int j);
if (left >=right) /* do nothing if array contains */
return; /* fewer than two el enents */
swap(v, left, (left + right)/2);
last = left;
for (i = left+l; i <=right; i++)
if (strenp(v[i], v[left]) < 0)
swap(v, ++last, i);
swap(v, left, last);
gsort(v, left, last-1);
gsort(v, last+1, right);
}
AR, swap Bt H AL N  h
/* swap: interchange v[i] and v[j] */
voi d swap(char *v[], int i, int j)

char *tenp;



v[i];
v[il:
t enp;

tenp
vii]
v[ijl

}

P v Gl %204 Lineptr) MM CEZ FAHRE, I A tenp WU FAFRET, DL
temp 5 v FMERITRZ A AL AR .

%357  EEp#readl i nes, RHMANSCAITAAAHEIH mai n BREGR AL — AL
A, mARAEERIRA al | oc SHCHAEAEZER . PR EIRIS AT LS TR 2 b2

5.7. ZHHHE

Cili F 3t 7RI T H I 2 4E 50, (HSZhr R EADEAMRIREH AL IR iz . A
TR 2 AERUA R PEREAT A 2

T8 A H WA )8, I B8 H IRl H R R R e o e rp 3 ) LR 3R
NESG RZIMR. B, 3 3 1 HZARFFERIZ 60 K, SRR 61 K. fEIXH, JAlE
SONFUMA R B AEAT H I % day_of _year 53 H i H IR R B 4k 3t
—AEPELRIRNEX, B mont h_day WIHETAH SR . DXk Jo— A eR BCE R ] A
6, PrUfEsk# nont h_day ', AFHZXHDMSHEAAFRH BN i, ToEa).

nont h_day(1988, 60, &m &d);
At mIEBCE Y 2, 8 d B BCE N 29 (2 ] 29 D).

X R KL 3 kil sk ORBU R (i “9 A7 30 K7 48D o X AR IR [ 4k 15
AN HOREARE, Fril, F IR RE A7 A — > AL P AT P L AE o SR oA
Wr 2 H 2 /D RER S B LK HAT H R 10 e B s

static char daytab[2][13] = {
{o, 31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31},
{o, 31, 29, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31}

}

/* day_of year: set day of year fromnonth & day */
int day_of_year(int year, int nmonth, int day)

{
int i, leap;
leap = year%l == 0 &% year%d00 != 0 || year %00 == 0;
for (i =1, i < nonth; i++)
day += daytab[leap][i];
return day;
}

/* nonth_day: set nmonth, day from day of year */
voi d nonth_day(int year, int yearday, int *pnonth, int *pday)
{

int i, leap;

leap = year%l == 0 && year%00 != 0 || year %00 == O0;
for (i = 1, yearday > daytab[leap][i]; i++)

yearday -= daytab[leap][i];
*pnonth = i;



*pday = yearday;
}
AAEFT T R T b, 2 ARRA AR A B AT R 2 0 ORI 203 1 CHELD).
Rk, fEAEIT, o] L2 AR RIE | eap HIBELA dayt ab ¥ Fhx.

4 dayt ab WHAE % day_of _year Fl nont h_day FUAMNEIEAT A, XFE, XM
ASRHEHS AT LU 28 . X E 2 B dayt ab BIJCE AN char 285, 224 T it B4
char MR & TP A7 U N I AR A RSBt 2 B0

FIHAT L, daytab ZEATERIAHE D _4elidl. /£ C ST, —4efdlschs B2
BRI R, B S TTR O A D, B P AR RS R

daytab[i][]j] [* [row[col] */
MANAES
daytab[i,j] /* WRONG */

B TR KX 4E, CH s h B A A AL e a5 —F . BT HRIAT /708
DI, A YT R BN, AU AL R AR CRIZD AR LA bl

HAN T UL S5 FR R MR EAT W64, AL — AT AN 7813 34T
ihatl. FEAGIT, RATEEA dayt ab (28— IR BCE N 0, XFE, MIEDS 1~12,
MAZ 0~10 W T AER AR A EAE B, P LA Ak A B 5 X FEAE AR P P i 2 54
(K37 H o S EL A

WK YRR A S UL s 4y R B, I AAE AU S B0 W L R ALK 91 5
FANRATEORA RKRR, BOyRrnE 2V, e Bof HIRALIE 02— et efem s
) AL PR — e A, R M T I R BT 13 MEAUTRN 4. (], Lk
AU NIRRT RIREE, JEP XTSRS i 13 N EERT R B — S . A
U, WK AL dayt ab fE A S Hfkid s Bt . AT A BINAIZS RSB

f(int daytab[2][13]) { ... }
WA LU
f(int daytab[][13]) { ... }
DU B AT RO R, FbL, A e T LU K
f(int (*daytab)[13]) { ... }

XA R AR ZHOE MR, BRI B 13 M TR I 4R . BT RS
PLIEGm T (AL sEg, PrCh BB W] i e AU B S o A R, WA WA

i nt *daytab[ 13]

RARR T T A, 2B 13 oo, RS MR R RN E
RO, BREALIEE 4 CRFRD ATRIANRE R/Nh, R S YRR AU R 3E K/

Bl 4E 5.12 7 bk BT S 2RI 0
%3158  Ei%iday_of _year flmonth_day sy sETHRINE, IHRURIZ I M.



5.8. IEFTEARIMIENL

FIEIXFE—AN A Gn'S — A REL nont h_name(n) , ‘EIRIEI—AMERE n AN HAFEH
TR IREE . XA ES stati c REEZ K —FEARR N . mont h_nane a5 —
MRA TR, eI, R A MR AIERTCR TR AR B A0 fT R4
GATZES (Ui

FRET A T AR A AT T T BT U IR L SR B AR AL TEER SR L

/* nonth_nanme: return nanme of n-th nonth */
char *nonth_name(int n)

{

static char *name[] = {
"Il egal nonth",
"January", "February", "March",
"April", "May", "June",
"July", "August", "Septenber",
"Cctober"”, "Novenber", "Decenber"

b
b, name WA SHPEF i nept r AEBARE], 4R, A ITE T
FH¥EEr . name AR S — N T4 R IR S, FUZ RN T4 HRBE 25 B AR Y
PPEMITTE. B0 DR R ITA TGS T N AE, $R e R s AA g (e
name[i] #. HT LRFHPEAEIRI name MK, Kk, ks gt iR miE A 2ot
T4, FR X —ER S NS K

5.9. #R{rSZ4HA

ST C S VIS8 KU, IR D IRE 5 S e 5L 2 ), et i)+
¥ name. fRaTH RIS E X

int a[10][20];

int *b[10];
W, WIEIEMPBEDE, a[ 3] [ 4] A1 b[ 3] [ 4] #ERT—A i nt MZIEEGIH. Ha &
FLEM 45, B IE T 200 A 0ont SRBK R AE GG AR, S OB R AR R R ARt 5
A 20xrow+col (JLHr, row £7R1T, col R4 HHEAFE|ICE af row] [ col] MIfrE . (HIE,
XF b SR, 1% AL T 10 ANEEE, I HEAT EATRIGRE, BTG 2 L g X
(7 XHEAT, g SHIa L EGEd RS HIaa . BoE b RN TR —ANHA 20470
ZIBA, TG P2 R Bk B 40D 200 A | nt KB (R AR i 4 1) LA &2 10 ANEEF IR 45
o FRE A —ANEZI AT, BAMB—AT KT LUAE, Watedt, b MENTEAR
WAFR I — A EA 20 s R M, TR DR EA 2 s R i, FEEeu T
frI HA 50 AN TCE MM &, 1RSI0 F A LAARNER AT A ] 2

S TAE B ATHE T #2 (5 B) T8 AT I8, HBIH AL, SR A A
FHAL A TR AR BE I 745 R, B s 2 mont h_name S5, 454 T T 75 B A ]
FEALHIE, BT DA AN R SR AL i WA E AL RE (2L 5-9):

char *nanme[]={"IIl1egal nanth", "Jan", "Feb", "Mar"};



name:

Illegal month\0
£

-
e —{3amo
"
-

——{Feblo |
——+{Mar\0 |

% 5-9
NS YRR ) R R E AR IR (2 LK 5-10):
char anane[][15] ={ "Illegal nonth", "Jan", "Feb", "Mar" };

aname :
Illegal month & Jan'd Feb'0 HeT'0
1] 1E ac 4F

K 5-10
2:21 59  HIRE AU Fhr oy AMUS iR 3L day_of _year 1 nont h_day.

5.10. WLTSH

FESCFF C WEFE AT, AT LIER P TR AT I K i AT SRR IS5 7y P LR
mai n I, EHARNISE BN CILERCY arge, TS EHED ERRI21T
FEFPIN A AT 2R EH s 58 A28 (BOh argv, TS H0nE) 2 ME R 7R H 4k
AMFRE, PR PR RN NSH BATE T 2 PRt A XS 15

Ml ] 7R echo, ERE AT ATS BRI WA R R L0 AT, Kb @ irhaS
Pz MR e bl e

echo hello, world
KTV A4

hell o, world

R CIB T ML, argv[ 0] MMEE A Szt R4, Bt arge MFERDH 1.
Wi arge MEA 1, WIVERHRR P25 A w2724 78 Bipel v, arge BIMEA 3,
argv[ 0] . argv[ 1] flargv[ 2] ME5N “echo”.  “hello, ”, LLK “world”. #—
AAESHCH argv[ 1], MiE—AATES %0k argv[arge-1] . Y4h, ANSI b sisk
ar gv[ ar gc] MELAN—2 45 ( S W& 5-11) .

argv:

1]




K 511
FEFF echo IZE—ANAE ar gv B e — AN FAFFRE 54 -
#i ncl ude <stdi o. h>

/* echo comand-1ine argunents; 1st version */
mai n(int argc, char *argv[])

Lt
int i;
for (i =1; i < argc; i++)
printf("%%", argv[i], (i < argc-1) 2" " : "");
printf("\n");
return O;
}

K4 ar gv & — MR IREF AL FREr, Frek, nf CUE e EmAES A R bRy b By 24T
ZH., echo F&JFHIEE “AMNRARELEXS ar gv BT ABIZE.. X ar gc AT A W2 E 1 3EA L
SEEL, oA ar gv jE— AN char R FRENTRET

#i ncl ude <stdi o. h>

/* echo comand-1ine argunents; 2nd version */
mai n(int argc, char *argv[])

while (--argc > 0)

printf("%%", *++argv, (argc > 1) 2 " " : "");
printf("\n");
return O;

}
KA ar gv 2 MR SECE AT R ARG E AREN, PTEL, AEE (++ar gv) K15
BRI URTR M ar gv[ 1] 19k ar gv[ 0] « BHAT—IX AIS S, #AlfS argv IR F—1=
£, *ar gv BRI SEUNTRE . SIRFIR, arge $UT AIWISE, e 0 I, whoE
BT BT Z5UAT EL

WAL print f 545 R N A1TEA:

printf((argc >1) ? "% " : "%”, *++argv);
Kt printf AL S Eth i LU RIE .

WATRE S A1 %07, AR 411 P EOUA R P T BE . 75 417

o A T A B BRI TV AR RE A N, NI ERAT IR AT UNIX
FI7 grep IS ik S RUE H R Y, I dr 4TI — NS 8ds e AL R
#i ncl ude <stdi o. h>

#i ncl ude <string. h>
#defi ne MAXLI NE 1000

int getline(char *line, int max);

/[* find: print lines that match pattern from 1st arg */
mai n(int argc, char *argv[])

char |ine[ MAXLI NE] ;



int found = 0O;

if (argc !'= 2)
printf("Usage: find pattern\in");
el se
while (getline(line, MAXLINE) > 0)
if (strstr(line, argv[1]) != NULL) {
printf("9%", line);
found++;

}

return found

}

WEEERR A strstr (s, t) RIEI—AMEE, ZIREHRN A t EAM S s R — UL
B WMRPRFR t AT s T, REORM NULL CBRRED . 1R S BT kST
fE<string. h>,

AT HHE P RRR AT A, BATR OB Ry . BOE RVFRE Al AN AT IE S
Ho K ANSEIOR “ITEBRILEE AN AAT 7, 50— A SEERR “RAMTEIRSOR
AT LA R AT

UNIX RGP Cli SR — D ASMAE : DS TS EER R — T kbR al
o BOEM-x RR “BRee 2807 FORITEIITAT SRGCAILRCI SO T, - (3R “A7
57 RRITEAT S, A T2

find -x -n Bz
KA TEN A SREAILEC AT, FFAEREAN T BTN EAT

AL SN AZ AV ME R OOF L, A, BRI AR N5 ar AT T S 80 $ H
ToK. MeAh, WIRFIES R A SAT, e A R R O, b

find -nx #x

U JE IR A A U R s

#i ncl ude <stdio. h>
#i ncl ude <string. h>
#defi ne MAXLI NE 1000

int getline(char *line, int max);

[* find: print lines that match pattern from 1st arg */
mai n(i nt argc, char *argv[])
{

char |ine[ MAXLI NE] ;

long lineno = 0;

int c, except = 0, nunber = 0, found = O;

while (--argc > 0 & & (*++argv)[0] == "'-")
while (¢ = *++argv[0])
switch (c) {

case 'Xx':
except = 1;
br eak;

case 'n':
nunmber = 1;



br eak;

defaul t:
printf("find: illegal option %\n", c);
argc = 0;
found = -1;
br eak;
}
if (argc !'=1)
printf("Usage: find -x -n pattern\n");
el se
while (getline(line, MAXLINE) > 0) {
| i neno++;
if ((strstr(line, *argv) != NULL) != except) {
i f (nunber)
printf("9%d:", |ineno);
printf("9%", line);
f ound++;
}
}

return found;

}

FEANERREN AT IE S H 2 |, ar gc $UAT BIISS., ar gv $UT BEIE 5 . 5 E A 45 R,
WA ER, W ar gc MR RNEBA LIS EEH . 1 ar gv TR R IX LR A B S 40+
M —AN24. Bk, XE arge FENA 1, Ti*ar gv Mizfe . dE, *++argv 2
— MRS BRG], B(*++argv) [ 0] 2 EMHE — N/ G —MAaR0EA 2
**t+rargv). B[] SEAERLE A0S F++5, B LidRIE b a2l H [ 15
5, GRStz RIA R A ++(argv[ 0]) » SE2Bs b, BAVENZMEA P T
FIA A ++argv[ 0] , HHMZED —MEEMSHE . ENETERT, £k ++argv[ 0]
XHRER ar gv[ 0] #E4T T AIIE .

IR NAEH PR B 2 24 R EF R IA . BB BXAEHL, T LB S0 AP B —
SRR, IXFE S L,

23 510 ST expr, VARG AT RIS 2 RA N, g eE
FFEEREEOH — AN s S 5oR . B, w4

expr 2 34 + *

B RIEAK 2 x 3+ HMHE.

#3511  BISFERF ent ab fl decab (55 1 #5453 th a5 (R B0, e85 — 414k
HSH IR LA . WS SFE P AR 4, S BRI R A 1A e

23] 512 XFEF ent ab fil det ab FIDhREM—Ley 78, LU FAI4E S 2

entab -m +n

FORFIRFT N mATFeh, B n HE . &8 GHMERENS) R ERERIAT .

23513 ZERF tail, BIBMATISE n AT K. BOAREOL R, n ((EA
10, HAFEEE —ANTES R n (94E, KHik, @4

tail -n

RATEN A I n n AT TGS n FER AR, SR F AN ZAE W 181T. S



R 78 o MR A S 1) S AT A7 UM% 5.6 1 T HEFP Ry A7 i 5 X —
P T AR o] B ) — A A

5.11. {EEEREYIES

fE CHlEET, REARSAZASE, (HA] LUE SR AU X PSR KFRE AT LA
WA AFIBAEEE T A3 R B LA s IR IR A5 5S o O 1 BE I3 1 B BRI R £
i, BATE PR B SO SR HE e B AR E PRS- n IREOL T, RO 5L
{E R/ T AR T S S A AT HEAT HE o

HEP Rl AaE 3 for: FUIMTAEMT PN G IR I LU AR A < BN R IO R4S
Bttt — T EBAS N GBI P A X R AL R HES P . TR
RS HAL ARG, D, B AR AR P S R AN [ 0 B AN AT e R 2, (T mT LASKE
DUE AR AR o I AT HT A HE Py B BT R T 5

BAERTE DL, AL stremp F MUY LA MIAAT . EIXHL, BADEFH E—4
AR A BEAlR LU AN AT, JEIR B st renp [RIRE 1 LLALES RN BRI numenp . X 2854
HAE mai n ZHTAEWL JFH, SRS MREBINIRET R L4y gsort pEL. X, SH0
H T AE B AN ) AU i, AT DR 225 B R ) e ) FR B ) L

#i ncl ude <stdio. h>
#i ncl ude <string. h>

#defi ne MAXLI NES 5000 /* max #lines to be sorted */
char *lineptr[ MAXLINES]; /* pointers to text lines */

int readlines(char *lineptr[], int nlines);
void witelines(char *lineptr[], int nlines);

void gsort(void *lineptr[], int left, int right,
int (*conp)(void *, void *));
int nunmcnp(char *, char *);

/* sort input lines */
mai n(int argc, char *argv[])

{
int nlines; /* nunber of input lines read */
int numeric =0; /* 1 if numeric sort */
if (argc > 1 && strcmp(argv[1l], "-n") == 0)
numeric = 1;
if ((nlines = readlines(lineptr, MAXLINES)) >= 0) {
gsort((void**) lineptr, O, nlines-1
(int (*)(void*,void*))(numeric ? nuntnp : strcnp));
witelines(lineptr, nlines);
return O;
} else {
printf("input too big to sort\n");
return 1,
}
}

E % gsor t [EA)S, strenmp Al nuncnp J& AL, BUASATEREL B



CAHIT AN 200 EBOt IEE 5AT&, AR A, B2l 44 iy i A 7 2 &Is 54T

WSG M gsort BREREN AL AT R R, AU R T 775 Hi . AR gsort
JARTFTLAE H, NS ERAFE—ARELL AR — AR TR S S s, IE
t, FREF A S EIN AU B FREN KA voi d * o AT SR FR BN AT LR voi d
R, JFHAER AR R R IN A AR5 R, BTEL, T gsort eREUN T LR 2
Hoombl ek voi d * KA. LEACRR B S B BT IX PRI (R Bt XM R IEL W AN 5
W) ) St ) SE PR e, H R DR g e s AN A

/* gsort: sort v[left]...v[right] into increasing order */

void gsort(void *v[], int left, int right,
int (*conp)(void *, void *))

{
int i, |ast;
void swap(void *v[], int, int);
if (left >=right) /* do nothing if array contains */
return; /* fewer than two el enents */
swap(v, left, (left + right)/2);
last = left;
for (i = left+l; i <=right; i++)
if ((*conp)(v[i], v[left]) < 0)
swap(v, ++last, i);
swap(v, left, last);
gsort(v, left, last-1, comp);
gsort(v, last+1, right, conp);
}

A UFARETT— FHA A D] gsort BRSNS EE T

int (*comp)(void *, void *)
ERY] conp & AR BREIIRE, ZREBHA A voi d * RS E, HaREE A,
int.

(e T Bl

if ((*comp)(v[i], v[left]) < 0)
conp FIE PRI A B2 —2U), conp & MR EEfEE, *conp K%k, T3
TR X R BT I -

(*comp) (v[i], v[left])

FerP B S 2 AU, XA RES DRI AN S IR S 5. WARBATHG S, Bl
J R T

int *conp(void *, void *) /* WWRONG */

NN conp & NREG ZEREGRI AR R T nt SRR, X R BATIA SR RATIR
KIZE] o

BAERTEH VRS B2 st remp, 5 TLEAAS 74781 o IX AN s 4L nunenp 52 B
BT, HEid i at of VHEEAFER X IOEE, ARSI B BEAT BUEL

#i ncl ude <stdlib. h>



/* nuntnp: conpare sl and s2 nunerically */
int nunmcnp(char *sl1, char *s2)

doubl e v1, v2;

vl = atof (sl);

v2 = atof (s2);

if (vl < v2)
return -1;

elseif (vl > v2)
return 1;

el se
return O;

}

AL RS swap R BCRTAS B 1 R ITIR 1K) swap b8 20U [, (HE 1 2 05 W] 28 voi d *
voi d swap(void *v[], int i, int j;)
{

voi d *tenp;
tenp = v[i];
v[i] = v[jl;
} v[j] = tenp;

T LR e SR IO I B HE PR, AT SR DA AR R

%3 514 BUEHETREE, SRR T- v brid. ZbCEY, DL GHeo 7k
o BRIE-r Al-n GERSALAAE— AT .

%3] 515  HEm-f, EEHP A REEAE R E RN G Z X, fln, i a
A BHAEA T,

%3516 k- d (AR HRMUF). ZIEWERY], SO FRE B M difrte
B FORUEZIEIATLLR- £ 4la /e — AT

%3 517 WO TBACEIIRE, AESHE R AT LRSS AT N AN ) 7 BUEA T HE
AP BUZ I A ORI S BT HEP . (EEXN ARG IHHATHP I, K514 HAH T - df
WEIG, R TORSHEFPI AT 1 - n 3850 )

5.12. E4FmFEMA

C s 5 W S0 P WY AR T I 1R AT 32 2 AATTROAE VR, 4 ) A2 K 21 R BRI . Cifs
RIS AL A AN AE A — 2. 0TRSO, C il s M BRERRA R, o, R
UL 2, WIS L R, JRINET, CIESFMAIAREMN AR, 1 HAEH 17K
Z AT BALKE PSR

int *f(); [* f: function returning pointer to int */

LAK



int (*pf)(); /* pf: pointer to function returning int */

EATZ IR SO > N IrSUasas, HAUEHART() » BrEL, A Ziidd A 5
155 LAOR IEHA 1 25 A DU o

R SEEs AR B TR 20 A T, (G, Ay 2R L 2 e £ AT L SR 1) 75
W AR Al G 2R M A e 2 — M LA 1y 202, A t ypedef i 5y 0
BEA L RFINERAMAE 6.7 Fhidie. KIEAGS— M5k, 5T RUBE RPNl
R % — MR TRAEIN C W5 A WO ST e, o — Ry e U I X%
o TR LB AT TR .

PR del B2, e CUlb S A IO SO R, bl

char **argv
argv: pointer to char
int (*daytab)[13]
daytab: pointer to array[13] of int
int *daytab[ 13]
daytab: array[13] of pointer to int
voi d *conp()
conp: function returning pointer to void
void (*conp) ()
conp: pointer to function returning void
char (*(*x())[1)()
x: function returning pointer to array[] of
pointer to function returning char
char (*(*x[3])())[5]
x: array[3] of pointer to function returning
pointer to array[5] of char

FERP del 2B T A BIRFRITEEG S 1. Bk A LU 8.5 90 /5 B AT TR VABEA T TR 1
ik . N R ERE TR

dcl : optional *'s direct-dcl
direct-dcl nane

(dcl)

direct-dcl ()

direct-dcl [optional size]

fjm S 2, AU del ey Al e 2 4~ 11 direct-dcl.  direct-dcl 7] LLJ& name. i
—NHRFE SR E SR dels S TR A X [295 51K) direct-del . i T R AT H 5 #5-5 R kI &R
A B direct-dcl .

TLVEVE AT IR, C S I WIEAT 7)Mo 0, 25 R8T T K 7 WA -
(*pfal]l) ()

FROXIEE T, pf a BRI —> name, AT R & — direct-dcl. /&, pfa[]
se—A> direct-dcl. #:45, *pfal ] #R50—A> del, Bk, FE(*pfal]) &4 direct-dcl.
FE, (*pfal]) () #R% 4 — direct-del, BRIt —A del. 7TLAH I 5-12 iR iEvE:
SRR UL 2B i B2 (L direct-del 45 b dir-dcD) .



{ * pia [l Y0
|

name

dir-del
|

:fx'rl-dr:f
ri|c!
nfx'nl-duf
cf:'nl-c!m'

it

K 5-12
TR del iz 02 AN RS del 5 dirdel , BATTARHE A5 B AR B0 A W3R4T 0 AT o

DR TEZ 8 )58 SR, BT EAAE SR AN P WAL 3 I XA RO AH B3 VT 1
BATPRIZRE P2 — AN R TR .

/* dcl: parse a declarator */
voi d dcl (voi d)
L
int ns;
for (ns = 0; gettoken() =="*'; ) /* count *'s */
ns++;
dirdcl ();

while (ns-- > 0)

strcat(out, " pointer to");

}
[* dirdcl: parse a direct declarator */
voi d di rdcl (voi d)
{
int type;
if (tokentype == "(") { [* ( dcl ) */
del () ;
if (tokentype I=")")

printf("error: mssing )\n");
} else if (tokentype == NAME) /* variable nanme */
strcpy(nane, token);
el se
printf("error: expected name or (dcl)\n");
while ((type=gettoken()) == PARENS || type == BRACKETS)
if (type == PARENS)
strcat(out, " function returning");



el se {
strcat (out, array");
strcat (out, token);
strcat(out, " of");

}

PRI H BB U, RS SE, Frbix) del ARZ RG], & H ekt
BT char 80 nt IXFER) R AR, MGEL B R P ) S HEE B T const
XFERIMERT . EAREAL BT A A DE SR IE L. BT3B 8 & A B, Pl E
VRAR PRGN FE W] o I 77 I ) S0 P 4 T R ]

AT A R AR R R

#i ncl ude <stdio. h>

#i ncl ude <string. h>

#i ncl ude <ctype. h>

#defi ne MAXTOKEN 100

enum { NAME, PARENS, BRACKETS };

voi d dcl (voi d);
voi d dirdcl (voi d);

i nt gettoken(void);

i nt tokentype; /* type of last token */
char token[ MAXTCKEN] ; /* last token string */
char name[ MAXTOKEN] ; /* identifier name */

char datatype[ MAXTOKEN]; /* data type = char, int, etc. */
char out[1000];

main() /* convert declaration to words */

while (gettoken() !'= EOF) { [/* 1st token on line */
strcpy(datatype, token); /* is the datatype */

out[0] = "\0';
del (); /* parse rest of line */
if (tokentype !'="\n")

printf("syntax error\n");
printf("%: % %\n", name, out, datatype);

}

return O;

}

PR get t oken ARk A SHIRSE, DIAHRMATR F—Md5. “id5” (token)
ALY, —XEEES, TR E M XS, WR] PO AT A
7o

int gettoken(void) /* return next token */
int c, getch(void);

voi d ungetch(int);
char *p = token;

while ((c = getch()) ==" " || ¢ =="\t")



if (c=="() {
if ((c =getch()) ==")") {
strcpy(token, "()");
return tokentype = PARENS;
} else {
unget ch(c);
return tokentype = "'(';

}
} elseif (c =="'[") {
for (*p++ = ¢; (*p++ = getch()) !'="1"; )

*p = \0;
return tokentype = BRACKETS;
} else if (isalpha(c)) {
for (*p++ = c; isalnun(c = getch()); )

*p++ = c;
*p='\0;
unget ch(c);
return tokentype = NAME;
} else
return tokentype = c;

}

ik $ get ch Al unget ch (Ui, S0 4 3%,

WRANE AR Z REAE S, 55— DTN REER Y2 O T R R,
AT “x isafunction returning a pointer to an array of pointersto functions returning char” (x &
—ANeRE, R ANREE, ZIREHR N AL, xR R A TR, X LR
ROy lR M 2 AN REL, X LR AR [EE A char 2880 BIHiRH T AR R

x () *[] * () char
FEFF undcl Btz e i Ay
char (*(*x())[]1)()

BT S AN BV R IEAT T W74k, BT CAnT DAEE H i e v get t oken &% .undcl #1 dcl
A AR [R) (1) A1 3 A

/* undcl: convert word descriptions to declarations */
mai n()
int type;

char tenp[ MAXTOKEN ;

while (gettoken() != EOF) {
strcpy(out, token);
while ((type = gettoken()) !'="\n")

if (type == PARENS || type == BRACKETS)
strcat (out, token);

else if (type == "*") {
sprintf(tenp, "(*%)", out);
strcpy(out, tenp);

} else if (type == NAME) {
sprintf(temp, "% %", token, out);
strcpy(out, tenp);

} else



printf("invalid input at %\n", token);

}

return O;

}
%3518  Btdel REfF, {EEREN AP A TR

%3519 B undcl Ry, SRS IR AR R AN SRR E R
45

%3520 PR dol FERPIDIRE, fEERENS AL B AT TLE M AT, A s
SHSIFEY] WA RLT const FROGEFT KA WA



FE6E Fil

ikt AN E AN RRINES, XA AT RE AR, O 1 AE B 5 (i R X 4
BRAPIE—NATL N GEEEFHAMIRA “idsk”, Ll Pascal 155 ) H T 454 —
AR R AE D TTI A % AL SEAR, a3 TR 2R S, F5 5]
FEAE Ry

LB T TR AR L — MMEG] o R — AR PERE, k4. sk,
Mo Rl TREAE. i m T L2 gk, gk ar LUy Loy, kgt &
TR AT REH BRI Do C i 35 P IR R — M 7ok B T B AU X AR A s
A RUDE S 5555

ANSI FrHELE 5K 7 T i 3 AR S ST 5 A R EL R A —— & T LS DL TfEL
My B PR AT DGR PIZ SRR R (. 22 4E AT, X3R4l DR 2 5
PRSP SCHE, AHOE, ERNX—ARvEA 0 SR MEREAT TR0 3o 75 ANSI AR, ABhai A
HA YA AT LA TR AR AL

6.1. LRtRIEARFIA

FATE SR 2GR OUR IS5 . RURBIEARIN R, BOEH] x &y MRk
e, Hox.y BARTRMEACV L (S 6D

| N A [

L B
L]
-~
=
[0
o

(0,0)

K 6-1
BATAT LURH S5 M A0 AN A b, FEA IR

struct point {
int x;
int y;
®
KHEEF struct SIAGIMAEN] . SRR Bt S A 5 WA — RS 418 KRBT
struct JEIMAFRATIER, FRAZMMRIE GXEJE poi nt ). &5MFsid T A5 44,
TEE XI5, SRRl g ARAESE 5 WO BT, W] DU EAE A% B 5 TR

Gk E NSRRI N R o SRR SRR A Il A CRIFERO) W LR A



4T BT A RS, DUONIERE BRSO 8 i eI T X 70 Sioh, ANIF 4
R PR IR RS B RT A FHAR DK 42 7 (EE,  ANGRRE XRS5 TR B, 3 W AT S DA G (R X B A
SRR 4% 5

struct AHIE T BB A SR PR A R AT 5 2 T LB A
B, R HEFEASR A AR A WA R . -

struct { ... } X, vy, z;
MBS RER L, X0 S A B L A )

int x, vy, z;
HATRBIE S o XA AN xo y 5 z AN IRE R NAS, JF Hoy el ifr it
IET8

R G I A AN RS R, WA 20 B BAF 2 o), e UE T4
MR S 5 . (EE, R ESH AR Wiy A hRad, A AE UG & SCES A8 S B A5 ] LAAE T 1%
PR o Blhn, T gy H S5 A W poi nt , 6y

struct point pt;

JEXT A struct point KAKAE pt o S5 IIAIAAL AT AL & SR A P WME R 1
A7 o BRI R AR R U I R AMELA 0 W R IL K, it

struct point maxpt = {320, 200};

H sh &kt ] LGl s ) aa A, 34w A 1 FH 3 [0 RH 18 28 R 2854 (1) e BB T B4R 4K o
FEFGEA A, W LU R 305 RN € G5 A (R B -
LML R

Fer IS R IS SR . 7 RS2 5 B O HGR K . i, AT R AUREROTED A pt (1
LY

printf("%l, %d", pt.x, pt.y);
o R AT (0, 0) 2 5 pt AR A

doubl e di st, sqgrt(double);
dist = sqgrt((double)pt.x * pt.x + (double)pt.y * pt.y);

SikeT AR E . FATAT LU 2 BN miokoE SRR (S ILIEL 6-2), MINIE5H)5E

P&/

pti

-

pt2

K 6-2



struct rect {
struct point ptil;
struct point pt2;

1

ghikrect BEHA poi nt RAIPIRLGL . W R T 5705 screen AR i
struct rect screen;

imr AR T A
screen. pt 1. x

51H screen [ pt 111 x A4kx.

6.2. HWSEHHY

SRS VEGAE AT LRl A2 B RRGUE, i Qs AT IOt AL, D7l FL b
Ferb, SLANTRAE B4 17 bR R 2 0 L S MR BOR [PIME . SR 2 [ AN R AREAT L. WA
I —ANHR R B AR AR S5, BB F R m] LU I BT R 6 4L

T EBE— DR L, A E I SR AT AR R B BRI UE 3
PORTRERI T A b 4. — R RIS A G I 01, TORAR BN G, RAR R 4
FIRIFREr o X 3 Rl ik Rk,

KA — F R makepoi nt, ‘Ear AN SE, IR poi nt A EER:

/* makepoint: nake a point fromx and y conmponents */
struct point makepoint(int x, int vy)

{
struct point tenp;
tenp. x = X;
tenp.y =y,
return tenp
}

T, SELMEMBRARSASTHEMR . di52 b, A4 T RLRIE P Z R &

BUERT LME ] makepoi nt pf sl A HUGTAG HAT REE AL, R mT LA bR 2R L S5 A 2R IR 25
K.

struct rect screen;
struct point mddle;
struct point makepoint(int, int);

screen. pt1 = makepoi nt (0, 0);

screen. pt2 = nmakepoi nt ( XMAX, YMAX);

m ddl e = makepoint((screen.ptl.x + screen.pt2.x)/2,
(screen.ptl.y + screen.pt2.y)/2);

PP R G S — RSP e B i AT A IZ H. Bl

/* addpoints: add two points */
struct addpoint(struct point pl, struct point p2)
{



pl. x += p2.x;

pl.y += p2.y;
return pl;

}

b, RBIISEALRIBMEARE AR . 2 FrELE SR AR I BT A5 1 45 R B 28 pd, Tk
B A IR I A AR, 4 TR MR I S HOIL e SRR S 44, AR (e
(I

NHEKRE AT BRE prionrect BT RUZELERFIEN . FATRA
KR ALE: FOBRARIL ML ARL, AEAVEAE UL AA i .

/* ptinrect: return 1 if pinr, O0if not */
int ptinrect(struct point p, struct rect r)

{
return p.x >=r.ptl.x && p.Xx < r.pt2.x

&& p.y >=r.ptl.y && p.y < r.pt2.y;
}
KPR 2 b AR 1, Herb pt 1 AR/ T pt 2 FIARAR . 41 ek oK R o] —A
PREN Wi R VS EY

#define mn(a, b) ((a) < (b) ? (a) : (b))
#define max(a, b) ((a) > (b) ? (a) : (b))

/* canonrect: canonicalize coordinates of rectangle */
struct rect canonrect(struct rect r)

{
struct rect tenp;
temp.ptl.x = min(r.ptl.x, r.pt2.x);
temp.ptl.y = min(r.ptl.y, r.pt2.y);
temp.pt2. x = max(r.ptl.x, r.pt2.x);
temp.pt2.y = max(r.ptl.y, r.pt2.y);
return tenp;

}

U R AR 2 PRE B RAR K, TR B D7 X8R il W LE R A S M IR R 2. 45
FFEEF AT A R F R . W]

struct point *pp;

¥ pp i SCh—AMEM struct poi nt RIXTZR MRS . Wik pp FEM—> poi nt 454, T
2% pp BIAIZE R, M(*pp) . X FI(*pp) . y WS S5k 7 o mT Lg% B3 b 16 7 XA pp:

struct point origin, *pp;

pp = &origin;
printf("originis (%, %)\n", (*pp).x, (*pp).VY);

Hrp, (*pp) . x PIRBEE S ZOFN, BSOS EAT . 7 e gtt “* 7 sk
e Ik x pp. x & ST (pp. x) » A x AEARER, Frblizdis @02 M,

SPRRE OB ARHr O TAREDIE, C SR T s . BUE p 2
— MR g REE, ATEUH

p- >#E M AR



MG AN G e 5y SXFE, stn] LA R i RS i 18— 474G .
printf("originis (%l %l)\n", pp->x, pp->y),
BEALF. M- >HGE ML RAEEH, FrEL, X R A
struct rect r, *rp = &r;
LAF 4 Rk AU S50 -

r.ptl.x

rp->ptl.x

(r.ptl).x

(rp->ptl).x

FEFTHBEA T, N 4 MEEAT e S GREIEEAT «0 7 M “->70 AT R

I () 7 BRI T FRRI “[] 7 Bk, SRR MRS A R . fiin, 0T
gk

struct {

int |en;
char *str;

} e
RiEA
++p->l en
K tn L en BOME, MAGZHIIN p M, XREA, KRS S RKR2E++(p->len) . 7]

DU IG5 R S G 07 o Bl (++p) - > en KoEHAT p KON 184, 1500 | en AT #AE:
M(p++) - > en WSEXT T en PATEAE, ARG K p N 1 GZRRIEH (95 5 AT A D

FIFERIERE, *p->str BEHESREL str Priaim B R AME: *p- >str ++55 IR
str fEF AR RINE, REFRR str 1 CB*s++[ED; (*p->str) ++R4EE str 71
FIXFGAMEIN 1 * p++->str SEEHRERET str R AN R AE, K5 FER poin 1.

6.3. SR

X L8 T IXFE— AR, EHRGETHIMA T A C B S OB I . AT EEH
— AN ERF R A O A, — AN A O N OB R IR . — PS5 v,
{F P MOT %4 keywor d F1 keycount 230 BIAECEAT, 41 RFTR

char *keywor d[ NKEYS] ;
i nt keycount [ NKEYS] ;

FATEER], XN EAL NI, HIERIZES AL ATEER A S — AR 41207 58,
W2 A DX BT U S B2 . A B AL — X AR

char *word;
int cout;

KR 2 AN A SRR N BATISRAE 1 7 W

struct key {
char *word;
int count;



} keytab[ NKEYS] ;

EREYT A key, IE T IZRBN S keyt ab,  [AIIN Ol R BCAE A A )
4 keyt ab HIBENTCRA S — D4 . LR FE BT LS R ATE A
struct key {

char *word;
int count;

®
struct key keytab[ NKEYS];

DRI E5H keyt ab W& —ADREDER A TS, PrEl, SR es g AR, IXFF,
W ERIRA—k, P RO #80T LU T o TR & R R 3a A0 535 ) i BT 3 i) 40 4R A0 7
TR ——A € A T A B S ok MAMER BEAT I 4R1E, Wi T B

struct key {
char *wor d;

i nt count;

} keytab[] = {
"auto", O,
“break", 0,
"case", O,
“char", O,
"const", O,
“continue", O,
"defaul t", 0,
[* ... %/
"unsi gned", O,
"void", O,
"volatile", O,
"while", O

H
5 SR ARSI, WHE AR E R I SOn i T KA o SRR, AT (RS
1) IMEASE LRSS A, 10 R FTs:

{ "auto", 0 },

{ "break", 0},
{ "case", 0},

(HOZ, IR ) AR e 45, OF B AR A A 25, WA JZ eSS 5 T LA
o JHEOLT, WERVHEAAAEI B35 | HscA S, i re v Rt 584 keyt ab
AL

FEGETE R B T BRI RE e, BATE € LT keytab. Ry S &M A p6 £k
getword BEHURIA, BRI RS RIRRE TR AR R (B 3 ®D 1
keyt ab T E K. JHE, KETIIRLIALTHFAAA#E keyt ab .

#i ncl ude <stdio. h>
#i ncl ude <ctype. h>
#i ncl ude <string. h>
#defi ne MAXWORD 100

int getword(char *, int);



int binsearch(char *, struct key *, int);

/* count C keywords */
mai n()
L

int n;

char wor d[ MAXWORD] ;

whil e (getword(word, MAXWORD) ! = ECF)
if (isalpha(word[0]))
if ((n = binsearch(word, keytab, NKEYS)) >= 0)
keyt ab[ n] . count ++;
for (n = 0; n < NKEYS;, n++)
if (keytab[n].count > 0)
printf("%id %s\n",
keyt ab[ n].count, keytab[n].word);
return O;

}

/* binsearch: find word in tab[O0]...tab[n-1] */
i nt binsearch(char *word, struct key tab[], int n)

{

i nt cond;
int low, high, md;

| ow = O;
high = n - 1,
while (low <= high) {
md = (lowthigh) / 2;
if ((cond = strcnmp(word, tab[md].word)) < 0)
high = md - 1;
else if (cond > 0)
low =md + 1;
el se
return md;

}

return -1;

}
PR %L get wor d KEFERH G A4, XU TR T AR ERIDh BRI — Oz AL A —
AN, TR IR 2 R B S SR .

NKEYS 3 keyt ab "FOGHBE T IO SRR LT TS, HiffLas sl i fag i,
ZAa, MHRATREAR N Ut . — iR INER, AERIER G RN £ R,
R EH I keyt ab, ERIEERI R AR 2 HREH A 1k,

HSERR EIFANTT EEXRAL, OB I KA g I g e, B85 TRAEmK
FEFLATIEL, A, 7T LAAG HH I -

Keyt ab [ K&/ struct key (K%

C i E Mt T — MR (compiletime) —Jtia 5 4F si zeof , ‘&R HRITHAT —XZ 1K

si zeof %
LA



si zeof (£# %)

IR Pl — AR, B5F T 0 G a8 A 2 )5 8. O™ kg ki, sizeof 11
RIME AT S H A, H2EMh size t, iz S h<st ddef . h>dE o) i,

IR DU AR B SRk hipt) s AR DURIEAR R, i nt . doubl e, tHATLUZYRAEA,
PUERY Bt R =57 st

FEAZGI T, SR ANEEE TR KRR LR TR K E . Rl f#def i ne if
I TR AN TVERCE NKEYS (1 :

#defi ne NKEYS (sizeof keytab / sizeof(struct key))
Rt A KRR B — MR TR KL, 4l R .

#defi ne NKEYS (sizeof keytab / sizeof(keytab[0]))
RS =Mk, RMERRSCR T, AT Z S Eh i .

AR RI# f PAREMH si zeof , KA TALBRAS AX R AT 04T o (H AL 1L 2%
FEARTHH#def | ne iBA)RRIEX, Kk, 7e#defi ne 1 si zeof ZAVEN.

TR R H get wor d. BT Ty ANTE A0 get wor d BREL. RN AL
OB XA RBIRR PR, AL, A JEA L%, get wor d A TP BRI —> B i,
B AT DL DU BT SR B A BEREC A, AT B — N AR AR 74T sRE0R IRME AT g 2 R
W —ANFERF . U ERAT BEOF 8P fiA Lty (I Rz 7 A A2 - BE AR IE D o

/* getword: get next word or character frominput */
int getword(char *word, int lim

int c, getch(void);
voi d ungetch(int);
char *w = word;

while (isspace(c = getch()))

if (c != EOF)
W+ = C;

if ('isal pha(c)) {
*w="\0";
return c;

}
for (; --1im> 0; wt+)
if (Yisalnum(*w = getch())) {
ungetch(*w) ;
br eak;

*w="\0";
return word[O0];

}

get wor d B T 45 4 Srh k%t get ch F1 unget ch. MR TP AR T 7B
FINEAR, Ui getword ZIXAT —/NF4F. B, A unget ch ¥ 2 31— AN AR
[ N, DE R — kiR . Get wor d i8] T — Y6 % | sspace EEBkid 4
FI£F, i sal pha BRECRATBE, i sal numpRZ0R A 7 RERECT: . BT XL g 200 e AR brvE
sk fF<ct ype. h>,



%361 ik getword RECAREEMIALIE FRIZL. AR H IR TR AL B AR A
HFE2. WS N 5EE K get wor d BRIEL

6.4. {EmEHIEYIEST

T B L YR ) G5 R TR AN S R B, JRATE g 5 OGBS Ry, IRUCR ]
FEE, TAME I EAL R A

keyt ab (MBI AT ZE D, (5 mai n M1 bi nsear ch EAAUE S BG TR
R

#i ncl ude <stdio. h>
#i ncl ude <ctype. h>
#i ncl ude <string. h>
#defi ne MAXWORD 100

int getword(char *, int);
struct key *binsearch(char *, struct key *, int);

/* count C keywords; pointer version */
mai n()
{

char wor d[ MAXWORD] ;

struct key *p;

whil e (getword(word, MAXWORD) ! = ECF)
if (isalpha(word[0]))
i f ((p=binsearch(word, keytab, NKEYS)) != NULL)
p- >count ++;
for (p = keytab; p < keytab + NKEYS;, p++)
if (p->count > 0)
printf("%d %s\n", p->count, p->word);
return O;

}

/* binsearch: find word in tab[O0]...tab[n-1] */
struct key *binsearch(char *word, struck key *tab, int n)
{

i nt cond;

struct key *low = & ab[0];

struct key *high = & ab[n];

struct key *m d;

while (low < high) {

md =low+ (high-low) [/ 2;

if ((cond = strcnmp(word, mid->word)) < 0)
hi gh = m d;

else if (cond > 0)
low =md + 1;

el se
return md;

return NULL;



KR FEERILA. 12, bi nsearch AL AL eREIERAE—
B struct key BMGFREN, MARRERL, XAEREURT K bi nsear ch & #E R
WR bi nsear ch #E| 54N FIA LA I ACER, ©FIREl—AMR MZIC R MFE, R
[7] NULL .

K, keyt ab TR AEX B FR BT V5 0] (1 Xt 5 24X bi nsear ch MU K B

FEX I, | ow A hi gh FIAE 23 245 ) Skt SR KFREH R 0 R IR A i — oo &R
SOE =53

XRE, FRAT T TGV T o A SR A A S () TR A

md = (lowthigh) / 2 /* WWRONG */
KRR, PIAREF Z R s SR ARVE . B2, Festiiikis SEAZ 5941, hi gh- | ow
LR B TR, B, AT R R 23R

md=low+ (high-low) / 2
¥ mi d WEAIRFALT hi gh 11 ow 2 [ R T E TR ET

PRI B B A T, BRSNS AR BERE I FR B i 2 U i) B2 L Ak
7C5 . WAL T, &t ab[-1] Hi& ab[ n] #1441 t ab YEH . A& 40 HEER,
T Ja 2 I T e S LR ARVE I . (2, C il F IE XORIEBE R R Z G — ook (W
& ab[ n] ) MIFREH AR LLEAT .

TR mai n PR AIEA):

for (p = keytab; p < keytab + NKEYS; p++)

IR p AR AIEREE, WX p MBS EHIELMNKE, Pril, ik p++dTr
I, AE p IOFERE B b AN IERE, DA fRAS RIS EAL Ao, X6, Rk
AT AR IEGRIA IR 28 1L

I, T ITAE)ON GRS T 25 S G R S RIAT o A DA AN [ R0 G2 AT AN [] 1R 5 22
K, PTEL, SR aE S MBLR A A ) “ a5 “ (holed . #lhn, ARBE char 88 & Al — A7,
int MG 47T, WSS

struct {
char c;
int i;
}
AIREFT L 8 MMM M), AR 5 ANFT . M si zeof a8 45 n] LUR [RIEHf I %
K

e, YOI — SRR PP R S Y e B R (B (E RBY LU AL IR 2RI Chngi kg diast ), il
struct key *binsearch(char *word, struct key *tab, int n)

RAER R A, BAKE 2 (R SOR G4 s R B s A o FRATATEUR AT Sy — A AR S |
Rk

struct key *
bi nsearch(char *word, struct key *tab, int n)



FLACR WA 532 T N SIS R0, AT LR A s iy O PR &R FF B T KU .

6.5. HIIB%SH

B E FRAT T 5 LA BN B — AL R TR G vt dan A\ A ] (0 IR KA AN
FIIE I BLI IR B, BT DG (e, ORI A, AR AR A TP I AR
FORFHAT — IR AR, FEAERIR S O I, A, R R AL SO I
6] CEEAERAILL, T2 (KA T I (502 5 e Al 2 H 19— 007 REE BT o O BRATTiZ {4127
XK, A RENS A AL BE— R SIS F R ?

R TE R, ARSI PR AR N, bR e R REA AL, IR 2
PRAEFTA B U HEF o BRI AT LAAS AL e AE VB B 8l Sl RSB, (HE AT
IR FEREFRAT IO TR I o FATTAT LLAE TP AR = SR PR K 45 Rk R AR

AR AR A A

MR AR N SR B
A G B T B
— MR TR R
— MR TR R

AT s A IS, AT e AT R e R BAT

X5 T R T A E SRR, AR AR s e 7B D B e M/ T2 T e B [ TS £
BT, A R A e U R T R SRR PR TR L ] 1] 6-3 A2 4% AT AN T 1 now is the
time for all good men to come to the aid of their party” 4% ¥ ii] J5 A= B KA

SN N

for mmen of time

NN N

all  good party their to
aad

come

K 6-3

LA AP T CAAEW R, FTRUARY ST, PBORT 1 5 %0 A i e . 3
VERC, WS RIHE B S FORT IR /N Tz sl e, e 2o 7 gk st gk, 75 WI7E
AP E . WA T B, WBETE E AR R, R, AT A B
AF TBOBT RN B3R [ TEAFA B o DSy AR o b e (R A A B B TR A 1 iR ke iy — A
TR, PRz R A AN, AR AT BN o A s R Rt AR AR 1S

BATHERAE T A ) o 5y A AR T it R A4 4 A 4K -

struct tnode { /* the tree node: */
char *word; /* points to the text */
int count; /* nunber of occurrences */



struct tnode *left; [* left child */
struct tnode *right; /* right child */

}
XA T S ARV A By UE RGO E I, (HE R BT, MRS A S
SEBI I SE R R ARIE, HAE, RAIE IS STER:

struct tnode *left;
Bl eft AENFRM t node MFRER, TMAJE t node SEBIA L .
BAMER B B9 H 0 —F ARk AWML . AR 2R

struct t {

struct s *p; /* p points to an s */

I
struct s {

struct t *q; /* g points toat */
®

WRPIR, BAEPOARIAET EAN . MR, E R R AT 0S5 LR 7 (1 3R
tetn get word 2%, EpR#ciiid get word 2 AR, JEiER addt ree BRECE e ATEN EIRT
H

#i ncl ude <stdio. h>
#i ncl ude <ctype. h>
#i ncl ude <string. h>

#defi ne MAXWORD 100

struct tnode *addtree(struct tnode *, char *);
void treeprint(struct tnode *);

int getword(char *, int);

/* word frequency count */
mai n()

{

struct tnode *root;
char wor d[ MAXWORD] ;

root = NULL;
whil e (getword(word, MAXWORD) ! = ECF)
if (isalpha(word[0]))
root = addtree(root, word);
treeprint(root);
return O;

}

PREC addt ree JEiE VAR, T pRE mai n LA E U7 S04 1 5 R B — A SRR D B
Tz (RIS IOR . AERE—2D i, Bl 510 sl rP A K a2 AT LR, RS, L id )
P addt r ee M ) e 7R 50 o 2 ] B 2R 9 B R IREE Y s VLS. ORI oL T v 4k
B D, sOBR R GRYILAEIHE N ROFIMAZIR D R Ty s, W
addt r ee JR[Al— MR FGHT 1 ROFREE, ZIREHRAFAE S R

struct tnode *talloc(void);
char *strdup(char *);



/* addtree: add a node with w, at or below p */
struct treenode *addtree(struct tnode *p, char *w)

{

int cond;
if (p == NULL) { /* a new word has arrived */
p =talloc(); /* make a new node */

p->word = strdup(w);
p->count = 1;
p->left = p->right = NULL;
} elseif ((cond = strcnp(w, p->word)) == 0)
p- >count ++; /* repeated word */
else if (cond <0) /* less than into left subtree */
p->l eft = addtree(p->left, w;

el se /* greater than into right subtree */
p->right = addtree(p->right, w;
return p;

}

B S R AEAEAS I HTRF tal | oc 3K45. tal | oc EEGRIEI—ANEEE, TR BERG—
PET RAN A E] o BREL st r dup R R S BN BB B O B e X L PR .
BRI IEA, PIAS TRBE A (NULLD o BEI8 1 AUt X382 Hs FUAE R I3 23 4
1T. ZREFPZm T X strdup filtal | oc IRIFME A HAS R A OXBAREATEERD,

treeprint PREHZIUTATEIR o fEREANTT A0, B SEATENZE 3B CNTZ A R B A B D
RIG LRSS, B2t T O SR B T 5] i RARN 38 AR AT SE5E 21
W, AWIE LI PR treepri nt AT

/* treeprint: in-order print of tree p */
void treeprint(struct tnode *p)
{

if (p !'= NULL) {
treeprint(p->left);
printf("%d %\n", p->count, p->word);
treeprint(p->right);
}
}
KR — R R AN AL BB 2A 1, B ARG AT, XA
OUT, R RISAT IR AP R RHE I . SRS 0T, A7 i D HEdr e, AR P B Ze v A
FRATFHIRE AR Ko L U AN X BN S DL S, AR FRATA TS

FELAZBN T 207, FATR AT T A RAFAE I ECRE e (0 o A A i ) R e 7
TR G o BAe g, HEAR, Byt A Mefd it y. HE, Boei—
ANIFECRR PR AL BE 2 R K, EeandR i) char RAL4REHFIFR1) st ruct t node 287
(Frfast, WS BUPIAS E. B5—, e R 2 B B L s i 2 45 BRI X R IR 557 2L
K (Biltn, HERYTE N AR BOAE MR B bl 1D, B, I ARE A BT REAL B> B RE P A6 20
RE IR [FIAN [ S 2R PR T (1 1] 2 2

XEFFER R LEBCA AL, U O DR 23 R P U 22 [ A2 BT A X 5 B 1) 5K 10 i
BERRTRL T, HARH A — 2o A it i) 55 5 B4 al | oc R AN DR UEAT TR i R AL )
X5, BTEL, BATAE I ARHEZE R 25 mal | oc, "B RERS I AL XS 55 25K . 27 8 T /445 mal | oc
PRA— BT %



XS TARAT AT M B B SR UG, 13 mal | oc IXFER) R B SR AL A ) BRI 4 A
JAM ., AE ClEFT, —MEERINEER mal | oc MER[FMEAS W — MR voi d 36
RAFREE, S5 1 2 AR 2SR T s A ) Prifs 2828, mal | oc AeAR < R B0 WIAE AR Sk 3C
fi<stdlib. h>. Pk, ATLE tal | oc BEUE R AE A

#i ncl ude <stdlib. h>

/* talloc: nake a tnode */
struct tnode *tall oc(void)

{

}
strdup A EHE S LS HEN K7/ R E R R A2 A E . el
mal | oc PRECSZINT -

char *strdup(char *s) /* make a duplicate of s */

{

return (struct tnode *) nmalloc(sizeof (struct tnode));

char *p

p = (char *) malloc(strlen(s)+1); /* +1 for '"\0" */
if (p!= NULL)

strepy(p, S);
return p;

}

B AT HZSEN, mal | oc BRZGRIFINULL, [FRF, strdup Bk R ] NULL, strdup
PRSP o SR DT A A B

P mal | oc B BIAFAk 20 18] v LRI free RECRULEM . 415 Ri1ES
WA 7 TR 8 7,

%362  GE AR HUEA A CHESHT, LA RERINP 7 AATE AR R4,
TORBE N SR FL I 6 N EFAHE, HRFRAN. FAH AR R A 7518,
T 6 VE R — AT E T AT BOE IS

%363 S MG HER, fTESCR T A s, IF BN RARe A
AFIZ, SN BLIZ AT S . X the. and 2R CHIAA T H &,

%364 EE—AFET, ARG IR B AT BV N SN TR R, AR
FEAN R AT bR e 1 I

6.6. REK

h T XA R 2 7 TR 18,  FRAT R S — R AR P A % O3 A .
X B AR AR B, 1] DLYE 22 A BRAS Bl B (A5 R AT HGIAE Th 4 3. lln, % )E#defi ne
Wh). BRI

#defi ne IN 1

RMIREFATI, AU EHEA T | NFVEHOOR T AEA RN ERT . 5, 445 I NHRILE
FLAE A RN,



statet = IN
AT 1R e 1N,

DU A BRAUH R A4 F RV SCA. instal | (s, t) MEES T s Rk t
KBRS, o s flt AUURFAFR . | ookup(s) BETER T Ak s, F4RF], MR
[l fi [ AL e A7 ek E], IR [H] NULL .

SR IR B P E—— RN 4 TR — AN AR TR, B s
R — NI P hn . BALIERNTORAR SRR Ik, BER P& AN DU T4
B EATZBINA A7 WREA 4 TR BN, WEZDTRREN NULL (Z0LE 6-4).

0
~—— e name
- -]

T "= defn

o el

0
o mame
*|

™= defn

Kl 6-4

R IR IAGE AN, BRI MR REROSOR K fRET
PAR AR BER R AR BLRRET o WARAR M BER R 4R AO9RET 0 NULL, R WIHER W .

struct nlist { /* table entry: */
struct nlist *next; /* next entry in chain */
char *nane; /* defined nanme */
char *defn; /* replacenment text */

®

GEIVAE R VG U

#def i ne HASHSI ZE 101

static struct nlist *hashtab[ HASHSI ZE]; /* pointer table */

B k%L hash 76 | ookup Al instal | sREHE8BH 2], il —A for fEFSATIF
S, BRROEFA D, e bR P A B A RME S AR e (ML 3D EAREIHHE
R PR R S A EAIN(* s + 31 * hashval ), SRJFH %4 FL0 IR KB BUTIR
Bt dE, HEURAZZR BT R A X TEA R I H s s, B HUR T R AT 2

/* hash: form hash value for string s */
unsi gned hash(char *s)

{
unsi gned hashval ;
for (hashval = 0; *s I="\0"; s++)
hashval = *s + 31 * hashval;
return hashval % HASHSI ZE;
}

M ARSI R R AT S HARB S, L RIE T HEGIEAR .
IR AR T e84 hasht ab AT BRI M hr. WERAZ 745§ ] DI A R 3,



WE AL Tz N hrda BRI e . ARl | ookup PRECSEHL. WR
| ookup PRECABLRINCATAE, WER PG AR ISR E, A R[] NULL .

/* lookup: look for s in hashtab */
struct nlist *lookup(char *s)
{

struct nlist *np;

for (np = hashtab[hash(s)]; np !'= NULL; np = np->next)
if (strcnp(s, np->name) == 0)

return np; /* found */
return NULL; /* not found */
}
| ookup FEELHH f or EFN S —ANMER AR HE AT, W R R:

for (ptr = head; ptr != NULL; ptr = ptr->next)

instal | pREfEB) | ookup PECHIRTAFINAIN A TR DA WERCAFAE, WK
o SCHUMACZ s A0, BUEE— BRI dnJo 2= [ B BRI, Wi nstal | sE0R[A]
NULL .

struct nlist *|ookup(char *);
char *strdup(char *);

[* install: put (name, defn) in hashtab */
struct nlist *install (char *name, char *defn)
{

struct nlist *np;
unsi gned hashval ;

if ((np = lookup(nane)) == NULL) { /* not found */
np = (struct nlist *) malloc(sizeof (*np));

if (np == NULL || (np->nane = strdup(nane)) == NULL)
return NULL;
hashval = hash(nane);

np- >next = hasht ab[ hashval ];

hasht ab[ hashval ] = np;
} else /* already there */

free((void *) np->defn); /*free previous defn */
if ((np->defn = strdup(defn)) == NULL)

return NULL;
return np;

}

%365  ZiG%undef , ‘B | ookup Fli nstal | 4 HpR— ANk &
YEV S

%366  UATNGAMRECHIEG, 55— DES C ISR #def i ne 4b2E
] A (HIESHINE DL . R AL get ch AT unget ch sECARR A7 .

6.7. EBENX (typedef)

CiliF 3t 7 — Il typedef IIIRE, CHERESFIEBHREA, Hlin, HH



typedef int Length;

¥ Lengt h @ A5 i nt BATFSEE LSS K8 Lengt h o] F 28R 0 | SRALEGH 45,
R nt SEAAHE, .

Length |l en, maxlen;
Length *l engt hs[];

Fiplit, 7
typedef char* String;

¥ String & SChYS char *BRFAFFREF R SC, MBS, A AT DAFE IS Y 75 I R A 20 A ot v A 1
String, filn:

String p, lineptr[ MAXLINES], alloc(int);
int strecnmp(String, String);
p = (String) malloc(100);

R, typedef BN AR AL A B I, AN R S OGS typedef 2
Ji. typedef 7EiEvE ERULITAEESS extern, static 2. FAI7EX R LIRS FRHEN
typedef & MR EFEE, LR,

KA AEE 1 H typedef & SURFERTHA-A I L. WIFPIR:
typedef struct tnode *Treeptr;

typedef struct tnode { /* the tree node: */

char *word; [* points to the text */
int count; /* nunber of occurrences */
struct tnode *left; [* left child */

struct tnode *right; /* right child */
} Treenode;
IR G A T A EIEAL . Treenode (— 45K A1 Treeptr (—AMEIZ
ShikFRE . IXFE, MREtal | oc nIAH R HUE MR

Treeptr talloc(void)

{

}

XIS, MWEME X EYE, typedef AEIIFRA R —ANFEER, EHEN
FA AR T — AN HI AR 2. t ypedef 75 B EAT B IIATDBIKE X @ik
7 3P WY A A B e A W R AR AT e R e . SEBs L typedef
KL T#def i ne i1, AT typedef i higiiEdsMiRe, KIS RSO HT) 5E 2L
AL PSS HIRE o Bt

typedef int (*PFl)(char *, char *);

ZAEN)E TR PRI 2 MR R REL, ZRECRAIA char RS, IR
[ RAL i nt 7, BRI TR RS, fildn, ATRUTIAESS 5w H R T, R PR

PFl strcnp, nuncnp;

b T RIATT B R R A, EH] t ypedef IS AN E G . ok, e R LMER R
ZH, DRI R . W t ypedef FEAEHRRB VA E L, WA, Y7

return (Treeptr) nall oc(sizeof (Treenode));



BRI eyt B, HFRSE t ypedef KAGE SURATEA T o — A& BIIEDLZ, %1
RIS R, #RAEFHIE t ypedef & XIZEIA, ARG, 430 A & ARIH K
15 EHLERE 441G M) short . int F1 1 ong KB A/NRIR . kRt ZE A 28411, 44
size_t Fiptrdiff_t %%,

typedef M5 ZAMER & AR AL B I E——Tr eept r KRB AREL— AN
kLR R Sy AN E RN SRS R WNSLLY

6.8. E&

AT AT LL (EANIFIIN 20D CRAFAN R BRI BE IR R KA o, S 28 07 DT IR R 2 110
KPR FF 2R B3t 7 Moy, AR e i DO s BN ISR B R el i AN 22
FEREF T R ANAT A RN AT RIS B . & 2R LT Pascal 1 5 IR IR

BAIRE—A1 1 (o] DAAEGm B8 A 5 R A BERE  rh R B0 7)o i — AN = nl hE
& int. float BLAFFIREr. Fre R RS ELORAFAE GG R E T, AR, Wi
T AN R R B A A [ OO ARG S (0], HARAFAE R — N5 G, R B (T
ORI I H B ——— AN 5 A] AR LR AT 2 P A S B P AT — PP R B 0 5 . S
EHT 5K, W N PR:
union u_tag {
int ival;
float fval;
char *sval;

}ous

AR u RS K, DAORAEX 3 RSB B KRl R R A SEEL A K. X
BESRAL P (R — PR R0 GRS P RAE 4 v, HTAE AR RE S i ik a2 ORAIE 2 —
B BRI AU SR — RAF A RS o REFF O3 A SRR M BT PR AP AE I B AR
IR RAT (2R SR SR AN — 8, LR T BAR I S

AT LAE T A0 VR 7 0 B B R %
BRE A A

o
BRE-F54T- >R

E 5V R S5 7 SAE A . AR R ut ype SRERIRAATE u RS TS R, AT LME T
TR I«

if (utype == INT)
printf("%\n", u.ival);
if (utype == FLQOAT)
printf("%\n", u.fval);
if (utype == STRING
printf("%\n", u.sval);
el se
printf("bad type % in utype\n", utype);

PRA T DAE AR S5 A LR, 2Rl Uil G5 T A (B2 B2 — BB
FoRiE S ELSHE . Fl, BOEA T IS EAE X



struct {
char *naneg;
int flags;
int utype;
uni on {
int ival;
float fval;
char *sval ;
Py
} syntab[ NSYM ;

ALl MRS L T oval
syntab[i].u.ival
WA LLE FATE R S 1A R sval (SR — N7

*synmtab[i]. u.sval
syntab[i].u.sval[0]

Sebr b, BREHUE NG, BRI SCAARR TR L K i S AR O, 1t Ky 73 ] 2
REE RN “ 587 Wb, JfF H, 507 NS & TG P R b . Xk
FEVFIRIRAE S5 X G SO VR RO BRAE AR ) AR — AR B CREATIE . 2, It e Dy ) 2L
AN

B HRE LS — A A R AT W64, BRI, ERIRSE u KBB4 T 4]

55 8 BRI 2 BCRE YR U B G e o P BB A SR ot o) — S AR AR R R R IL 0
7o

6.9. {IFE

FEAPA AR S S ITE DU R, AT ATBE T 20K 2 DR ARAAAE —DHLE 7 PR N
TSR, ISR T g i 445 5 R I A BB AR S S o AN N A Bt b 50 (g F
BEAHR D) e i Tl 2 10 3 15 O o

% LB VE A AT 5 R AR AT RN o BRI IR SRR AT 5 Z ARSI R E 15 S
B, e AT, ERTRAMEI H (B0 JEEEN, H% . X EE BT g1
I TS I T 2 — char 80 nt XS Aids S5

HHR TR, SNSRI EX K “ BRighd” &4,

#defi ne KEYWORD 01
#defi ne EXTRENAL 02
#defi ne STATIC 04

o
enum { KEYWORD = 01, EXTERNAL = 02, STATIC = 04 };
KR AN 2 [ IXHE, ViR AR T ER 2 B R R AE S DRkoE
BeAMitia SR AT ] S A R A
A AR R 2 L



flags | = EXTERNAL | STATIC
ZiEA)K f1 ags H1) EXTERNAL fil STATI CA7E R 1, 1 FAIEA):
flags & ~(EXTERNAL | STATIC);
WA E S 00 JEH, MIXBIRI#A O, FaRIEA:
if ((flags & (EXTERNAL | STATIC)) == 0) ...
(KIAE kL

SRR ETER A Sy 548, (A, CIlFUiRee Mt T 7 — Rl M J7%, BV EREE SCH
Vi i — AN A F B RE ), AT ZLE A B S AT . A2 TR (bit-fidd), SR
BL, S hAHABAI I EE S . <7 (word) SRS IIAERE AT, R BRI SEELAA 5.
wr, RS R Z A def | ne WA AT T A1 3 AN EBU E SRV :

struct {
unsigned int is_keyword : 1;
unsigned int is_extern : 1;
unsigned int is_static : 1;
} flags;

EHE X T —MeHE flags, ©8E 3NN TE. B9 EMETFRnrBNgEs =
BRI R ). FBAEYIA unsi gned i nt 288, DRI EANTR LT 55,

BRGNS e g e i AR, . flags.is_keyword .
flags.is_extern 5%, FEIMEMS/NESAIPL RO EHEE—F, FBTHIEEAR
FisAr . DRk, B el el FHEE F AR T AERIA R

flags.is_extern = flags.is_static = 1;
ZiEA)K i s_extern flis_static /BN 1. FHEA]:
flags.is_extern = flags.is_static = O;

¥is externMis_static{i®H0. FAEA]:

if (flags.is_extern == 0 & flags.is_static == 0)

FFxfis_extern flis_static ArHEATMER,

FBUN T A JE LA R BAR I SE BT 5% 7 BUR 17 e o 7 07 ol AR SEBLE 3o
FBOTUAMA, a7 QU —ANE SR I FRPR5EE 0 T LRI SkyR ]
FE N AFIS EXTE.

FAepLas LB e N T I 20 B AT AT, i L A R . XA

BB e N U S5 AR, BRI AR BT, AU al %
Fglﬁﬁiﬁﬁt?ﬁﬁﬁlﬂ@ AT 1K L R 2R I FE P AT A . Z BT AU RN int, 24
TR, FEEAFEIZInt KA si gned i/ unsi gned 288, FEUREEAL, I
HEA RN, P E AT A REAL H &2 AT



BIE WA SR

BN/ W IIEEIA R C TS ARG IRy, AR H AL, AR 2 M
Well. H2, BPS5HREEZ MRS B LRATERT R PR MRS ER MR L, ATk
PERAREEE, A2H—Sed N / S s R AR B R . AP B R B S BE R L, DU
Hre—2 CiBFRPMIhaE. AT IHEME SR AERm A / il b

ANSI ArAERE e ST IXESEE R AL, BT LA, (EATAT AT LA C 15 RS T X L bR
AR WP 0 R GRS B A AE ] T AR AL I Thag, W] DA A6 i
M= RGBHB A — ARG T,

X SR JE M N AE T 2 AN SRS R R, R DB R34, Wisst di 0. h>,
<string. h>fli<ct ype. h>, BATRITHAIEAFRMEEEAR D 51T 0k, DA BATTHE S0 o] 4
FFRUEEG 'S CIE S P, Bisk B RARHEREHEAT T PN

7.1, FRAEERIN / Hi

BATER 1 iR, SRS T MR / B, SR R4
W AT R MIAT R, IRRGRATI AR B, IUREHE PRI — St e
AHARGOB R B . 100, ARV LA A SR I A R 4 H R O AT, 1
AEA LT R B

I FR A AL AT get char BB FRAERI A P C—FBON SRS — B — A7 45

i nt getchar(void)
get char RRECLEREAAR IR R — MR #B 20 fFEE R, WIRWN ECF. 751
Pty

i EOF 7E k30 fF<st di 0. h>mE 3, FAE—BOR-1, ERP A NAZ AT EOF SRl ﬁEIﬁ:
SR, XFEA BERIERE P[] EOF HUHFEMETE K.

EVFZ S, Tuﬁﬁﬁﬁ%ﬂéiﬂjiﬁi)\imﬁ, R A N o SO N
REEF prog A H T &% get char, Ndr 41

prog <infile

FAEAFRERY prog WEIASCHF i nfil e GIIAZABERD) Hisirss. ebs b, ¥ prog A&
GRS, JH, ERR<infil e" BIFAEELE ar gv a7 S50,
ﬁﬂ%‘ﬁiﬁj)\kgﬁfﬁiﬂﬂﬂéﬁ?% QN /S e L PNIE /SR N TN P = P
/? LEF‘ ‘Fﬁu (j] ?

ot herprog | prog

BIZATANEET ot her prog Al prog, FH¥FEF ot her prog (s H I\ i B 5 e ) 2
Ty prog MIkrAERIA L.

PREY




int putchar(int)

T4 8. put char (¢) B8 ¢ EEArfsrd b, ABRUIEOLT, Fededii b st i
TN WA ARG, WIEREL put char Rl A1 HH 57 i SRR AR T4, R [E] EOF.
[FIRE, LT, WAl LMER “>#r b X8 7 ks 2B = e ) AN e . i,
WERARST prog A T % put char , IBA# 41T

prog > #rd X4

FHEREY proog Kkt M FRAER o8 B8 [ 2SO . WERARGESCRHFEIE, A 1T
prog | anotherprog

UL proog (14 H MBS HES H 3l 1 55E 7] 2IRE 5 anot her prog IFRAESIA

PR pri nt f AR H e e B A . RATTAERE A ] BAAZ X FH R 2L put char
Foprintf, FhrH R 3% I e Z0E FH o6 5 P4 ik =4z

AT / i R B B AN U P SR b 20 5 | X S8 pR $5 2 T B B F A1)

#i ncl ude <stdi o. h>

A X ARG S <SRRI, FALEE SRR t B ARSI e A S B A kR e
MSCfE (B, 75 UNIX R, SCH—MI8E H 3%/ usr /i ncl ude 1),

VEZ R FON— A AN s O, JF B AN b s s . TR iR
Fe, HEEAE K% get char . putchar A1 printf SEEUA / B BIAT, JF HARE Rk
WO T Reale, Wumd g g — AP I SR 2 5 — DM N, UR
1 FIX SEpRBORE 2 05 T o B, R AIFYT | ower , & TR HI N kNG E R TE R

#i ncl ude <stdio. h>
#i ncl ude <ctype. h>

main() /* lower: convert input to | ower case*/

L
Int c
while ((c = getchar()) !'= ECF)
put char (t ol ower (c));
return O;
}

PREL tol ower fE3k3CfF<ctype. h>iE X, EHERE FREEHON/NEIR, JHEILE
FRIEARR M FAFERTHRRL, K3 F<st di 0. h>H11f) get char 1 put char “pR%(”
Ll K<ctype. h>H1f) tol ower “pRe” — AR, XFEHURE G T XA FAFE AT s A0
TS . TAEAE 85 WA BN ik, Jik<ctype. h>F s EEL E MHLES L
FEWMATSEEL, A X L8 o B R P AR AN L T Al PR IR SR

HIA 1 HE R, RIEE B SO INAERAE argvl 0] FIAT, SEELER
CESV 2 SUNCE SN REMNCE SN2 S PNEE S b Pl

7.2. RN HEH—oprintf R

St R priont £ R N EREUEFEON TAT TR ATTIRAT DG o D2l L i eR 4L



AV Z R B M VE, Bk B 4 TR EE B A
int printf(char *format, argl, arg2, ...);

PRA print f 7Ef iR format (900N, KRS BT S AL, JFfEbR e B
# LATEIHOK . EHRIPME AT BV P AL

F# A R AL IR SRR B M A M ] o AR I, 38 7 AR AN
SR BRSBTS B R R, R T priontf S
MIFARNETED, RN T — A 205 747 (% THR, IR MRS (e
FATYRRI A 45 P A T REAR B T FI LR 7

055, M T HRE PR S B I e 55 IR U

B, MTHRER/N B . Fia S ERATENA /N T 7 B LI 7 B
RAWE, B AR ZEXFFH05 3 WAL 2 RN F A B
TS AR IE IR /D 7B T o

AN TR BUSE FEATRS JEE 23 TT -

B MTHOERIE, BIHRE AT 24T BN R 8 5 e s m (A 2
HE B DAyt T O

FREh L, FBE h BAKEEEE N short EATED, FREL FORK 85040 | ong
RIUFTED,

R T-LHVH T P IR 74T, RIS I P AFAGE — MR, WIRZAT R AR E
.

K71 printf REFEANESGY

E=t SR bR
d, i int AL R
0 int A GRS GRAETTS 0
x, X int RAL RSB CGRATHTS Ox 3 0X), 10~15 43 abedef 5 ABCDEF %71
u int AL RS kAL
c int KA AT
s char * B JUTHTENFRF RO FAF, BRSSO BUC T T RS EE R MR O Ik
f doubl e ;N [-Im.ddddad, b d AR TR CBRIAE N 6)
e, E doubl e 2£%; [-]m.dddddd e +xx H[-Jm.dddddd E =xx, HH d BN SR E CERIAMER 6)
g, G doubl e ZM; WNRAERNT-4 SOK T2 TR, W% SROE Wi, R i, R o R
ANBUSATER
p void * AL FEEF GRRT BARSEID
% REASBH T A 5%

FERCHRULII R, S8 S BORS BE T LU 5 3o, 3N, 58 L slORS IR (D 444 h — S8k
(AU it R SRS Billn, 8 TANFEAF R s ATERS max N FAF, TR R4

W)

printf("%*s", max, S);

T A0 55 S S R A U e, (HBA NS P AT ARG B . T 3R
W T AEFTENA 45" hel o, wor I d" (12 ANFRF) IR AN 7] (10 4 6t 150 1] 7 A RO AN ) 45 2R
BAVAEREA T BUW A A AN BB S, IXRERT LAV 2o - B 96



N :hello, world:

1 9%d0s: :hello, world:

1 % 10s: :hell o, wor:

1% 10s: :hello, world:

1 % 15s: :hello, world:
1% 15s: chello, world
:9d45. 10s: : hel |l o, wor:
1% 15. 10s: :hell o, wor :

VER: A print £ S ANSECAWT S TS EU N B ER, WnRSE AN B
BRIV R, MK BIR R I A5 A o VT T T S A R B0 FH 2 R e DX )«

printf(s); /* FAILS if s contains %*/
printf("%", s); [* SAFE */

BEsprint f PATIOFEIAN RS print £ AR, (Eeoid H GRAE B A5
int sprintf(char *string, char *format, argl, arg2, ...);

sprintf ¥ printf gk, 8 format k1S H074 argl. arg2. -,
R A R 25 AT st riong Hf, A4 H BbRHERT H o 248K, string 0UEH KL
TEIBC 45 2R

G172 HE R, DEENAITEME AR . %R 2D B ARYE T K]
AL\ 7N E BT ENAREIE 4%, AR SOAAT

7.3. TERBEE

A ASEBLRR L priont £ B9 BRRCA N B, A2 DA RS A 5 2 5 T Ab
BRSHERN R PO BT E RHE TS HAL L, PrEk, &% m nprint £ 0P 7
PRI HL,  h A L T e priont £ S23.

BREL print f BIERG A BN

int printf(char *fnt, ...)

Horr, 240g 5 RS TP S HI B 2R AR AT AR . g5 B IES ORI R .
P minprintf BRECATER print f A FER[ISERRH 074748 I, JATTRE
P R A A

void mnprintf(char *fnt, ...)

9’5 B mionpri nt £ OCEEAE T AT Ab B — AL R IE AL P S HOR - RSk S
<stdarg. h) A& —20E S BT Wi P S8R AT 18 o SRS SEBLAS
[l LA AN TR, AEAR AR 1 — 20

va_l i st M TAEY]—NcE, ZARRKKG IS E. /% mnprintf 4,
AP IZA =R ap, BER “SHIRE 7. 22 va_start ¥ ap VIRtk AR IE— N4 S
et M ap 207, ZZBHBH K. SHRLME DO DMH LS
va_start R — M7 4 S HUE i R

B va_arg, ZREEDEIRIE—NS5, K ap 8RN 2% va_arg ]
— AR L KPR IR A SR FREF SN, Ba, D AUFE R BUR 18] 2 T
va_end, PASER—Se B s TR



BT bR eeitig, FATEB R4 pri nt £ RRER PR

#i ncl ude <stdarg. h>

[* mnprintf: mnimal printf with variable argument list */
void mnprintf(char *fm, ...)
{
va_list ap; /* points to each unnamed arg in turn */
char *p, *sval
int ival;
doubl e dval ;

va_start(ap, fm); /* nake ap point to 1lst unnaned arg */
for (p = fnt; *p; p++) {
if (*p!="%) {
put char (*p);
conti nue;

}
switch (*++p) {

case 'd':
ival = va_arg(ap, int);
printf("%", ival);
br eak;
case 'f':
dval = va_arg(ap, double);
printf("9%", dval);
br eak;
case 's':
for (sval = va_arg(ap, char *); *sval; sval ++)
put char (*sval ) ;
br eak;
defaul t:
put char (*p);
br eak;
}

va_end(ap); /* clean up when done */

}
%373 WS minprintf BKEG EEREZEK print f REEZ IR

7.4, WRUBN——scanf HE

HIANREL scanf XN THrH A print £, ETEE fEFE AR T7 ) ERAE AR R )
o HABRKSHEEN KE scanf (AR
int scanf(char *format, ...)
scanf BREMFRAERIA PICARE A1, Fc B f or mat RIS U BN R e A AT ORE
IEEE R BRI SHD . 4 ASH for mat FAEE N RGN AP TI IR, BT
SR IIEARES, T TR Lok A5 AN A AN CRAF IO AL B . A1 B35 PHA printf —
B, AN scanf s FIIKG— LS8R AE, A SEH N 21 .

M scanf RREEARSEIAR A, B8 AL L85 A JCVE 5 % SR 10 W DL G ) 55 DL I
ZRRECK AL, RN, BT VG I IR PR A A\ 0P A SR D ek BB [9], - BT RL, ek 2

an>
[afay



R B ) DAHIRA 3 CLUCHC AR AT A W AR BTSSR, R Bk [n] EOF. i
B, &M ECF 5 0 AN, 0&rs T MA TR SR P U A LS.
kI scanf pECRE A b BRI B n NI DN PR IR R SRR

HANEAH A A sscanf , BTN AR GUAEARERA) 477
A

int sscanf(char *string, char *format, argl, arg2, ...)

EHHKASH format PRUEIK AR TS string, JHELIRDHIRAFE] ar g1,
arg2. - XESHh, XESHORMRFRE .

A% A T AR S R U], AT TR N IR . RS SR AT RE RS R AR 2

SRR, AT A P .
WTH R, I TICRBATT F AR E .

T, R AN TTERREAS R . T (e Rk
FEOEED. AR h | B L SR R H AR LA
s

BBl IR — AT BN . BOR UL, Fe e 8 RAF TRAEA N 1) 2 KR 1) 10722
B HE, WCORESB PRSI E AR, B Z A T B AT A T B
SE SO AR AR AT, L FE SO BIR —AN28 FAARFEGE 2 38 (07 B
XEY] scanf eRECKHBIS AT S EIBARA, BPUSBATAFIR S BT CR AR RS AT
REFHIRTT . SATRE S IR G R AT LU i)

A AR E R N T BRI S HOAUE R, XM C i F s E A i
ST EESR . 32 7-2 A T IR A

R 72 scanf REPIFEAFELVLH

T OB 2R

d FHEBIRHG int % 2R

i B int * B ATLUE R (BL O FFSk) slib iRl (BLOx 50X FFSk)

o JNHBERIEAL CRTBLLL O Rk, B FBIARLLOFF3); int * 287

u TR 52435 unsi gned int xR

X FSHERIEE CaTBL Ox 810X I3k, ] IARLL Ox 2 OX JF3k); int * 383

c THF; char * R, M TRMZAMMATRF GRIH LATRD AFREERE M B 2 Akl
AR MR T AR A5, ATMEH % s

s FREE CRMS1%5); char * 88, f5i— MR UMFBUZ AR GEORRIITA \ 0 ) M5 figdl. +
7 8 R A A I — AN RAT N O

e, f, g TEAEL BT DMRIE S (ATE) . AN (FTHE) MRS (Tik): float * 24

% TR AT 8 1F

Feaii Wl dy i v oy u Sox BYRTHAT BUIN_E54F h 8001 o 3TgE h RS EER AN 25
s MR shor t RAMART nt RBLTREE, 1T4E | RIS EERIH N ZH0UE — MR | ong
R HREE . KL, HHBil] e £ OAT g AR AT LU ERTZR |, ERWSHCERIHNZ
ot —ME doubl e RAUIMAE f 1 oat RALIFRE .

KRB M1 BATHEL AL scanf PATHIAFEHR KSR 4 TP A SR



W Pros:

#i ncl ude <stdi o. h>

main() /* rudinmentary cal culator */

{
doubl e sum v;
sum = O;
while (scanf("%f", &) == 1)
printf("\t% 2f\n", sum += v);
return O;
}
T FATTEEEE HRL & R A H A% AT
25 Dec 1988

N scanf i) A UGS -

int day, year;
char nont hnare[ 20] ;

scanf ("%l % %", &day, nonthnane, &year);
DA B 2 A G s 2T %, LA, mont hname (¥ T AT B EE 54 &

PR ME AT BUHIAE scanf Bk, EAT A0S fiy N\ TPAR R I A A VLG . BRI,
AT LA T4 scanf #5AJB2 A B0 nd dd/ yy (1) H 3158
int day, nonth, year;
scanf ("%l/ %/ %", &nonth, &day, &year);
scanf MRECAMEHS CH H SRERIIR ST o I0Ah, ERUmAER, ekt S A rF F
B HIRAF . HATRFAESE) o WUR SIS AN E N, RN AT, ARG
sscanf G U B IR . B, B oE FA 7 SRS H B AT
H ks AT g2 FaRAE—MIB . FATRT LA FE S 5 12
while (getline(line, sizeof(line)) > 0) {
if (sscanf(line, "% % %", &day, nonthnanme, &year) == 3)
printf("valid: %\n", line); /* 25 Dec 1988 form */
else if (sscanf(line, "%/ %/ %", &month, &day, &year) == 3)
printf("valid: %\n", line); /* mdd/yy form?*/

el se
printf("invalid: %\n", line); /* invalid form*/

}

scanf BRI DA EMAREBORG M . TR TN AR AL N M A RN
PRI scanf B BRI EE — S T AP TR eSO

T, scanf Ml sscanf MEIITASEHLAUESRE . B W DOS M ATE 'S
B R A

scanf ("%l", n);
IR N A% -

scanf ("%l", &n);



G 1 s L 2 1IN RGN AN IR R
%74 KBTS minprintf, 4’5 scanf R —ANRILRA .

23] 7-5 M5 4w G SRR, H scanf BN (1) sscanf pREEL
BN CA BB o

7.5.  XHiEiE

FIHACA L, BATE 167 # S AR AER A BRI, JF 10 bn oA i o A o A
S NANBRAER T A R S8 A SR PR P Y o

BNk, ARSI SRR, BT R SCRE AT E RS R . B
cat W LATIRUEWIZ S, et 4 S0P R0 edm 2 bR e . cat WTHISRAEDR4E
EATEISCE, RIS i A4 7 U5 1) SCPFIRE PR o 83 T UM P ) e AW 2
flt, FAETAT:

cat x.c y.c
P AERRER EATEDSCHE x. ¢ Ry, ¢ (A%,

W BAE T e e vt iy 44 SCPE RO R 7 Febg il il W fepRe ™ T A IR ST 1
B A2 T B HOCH s 1) ) SR R

JPEIL SRR F s AE S — AN SO Wy, AU I AR AL f open $TFF1Z 30, fopen
BT x. ¢ By, ¢ XFEMIMB L SEME RGIAT L D BE ARG (FRATAL IO L
075D, FEIREI—ANEJE AT LA T SO S R FE

IR RO A A4, BRI DS SOEE RS, X EE S e X
GerP X AT AT AL E . SOOI S ARAS . A AT B A D BIA S E 4 R AFAE .
FUIRL I ey, Poh<stdi o. h>i 04 e LT — M & 8645 B FI LE. 7af2
J i AL IR S5 3R W AN SR EITAT

FILE *fp;
FILE *fopen(char *nane, char *node);

TEAGIT, fp 2 —MERSiH FILE EEE, JFEH, fopen sEUR[N—ANfE10 454 FI LE 1)
FEl. WEE, FILEGint —FRE—EEA, MAZE MR d. i t ypedef & T
(UNIX R4+ f open BSR40 15848 8.5 i hitig).

e, nfLLX AR f open R
fp = fopen(nane, node);

fopen W —ANSHE —DNFRH, BEEIML. B oASHRVEN, BE—AFH

o TR ST e R lEds: B Cr ) 5 Cw) Kaan (fa”). Rk

RRYGGE X3 SUARSCAF AN B FISC A, 05 2 07 1) 5 AR A B 8 245 “b”s

WRFTH—DAEE S T HEGEN, 2O CaRaTgem)is) . 57

KATIF— A CAFAERISCAFI , 2SR ISR N R i . H2, SR LB N5 04T — 4

SO, WRZSCPF BRI A R R B AR o B DAFAE RSO S B, e — S

RS EE,  HE e AN T BB R SO I R AERR, f open KR [H] NULL .



CATRLSEE— P g A A R AR, FAATT VAT S LI 5% B 49 50 TR AL BE B A THE <O

AT IT G w0 e B2 B8R WA 7 926 SO AT S . AT 2ROt i, Ho,
get c 1 put ¢ B N . get ¢ W SCHFF RPN —ANERF, B EAE S RER, LU
SE XIS SCAF AT 3 -

int getc(FILE *fp)

get ¢ BEGRIA f p SR IVRAGP PR WERBEASCA Re i BLE R, 1R HCR IR
] EOF,

put c & — Mg, W oR:
int putc(int c, FILE *fp)

ZR B TR ¢ SR p SRRSO, JEIRIPIS N R iR AA R, MER[E EOF,
H4BLT get char 1 put char, getc Ml put ¢ /&% 1 A J2 s 4.

JAE— CIEGITN, HAERAEME N5 3, IR 3 AU FREr e (it
LRI o 1X 3SR A SR AR AER N « bR R BRAERS 2, AH N IR SRR ER 3 A st di n.
stdout Ml stderr, ‘Efilfi<stdio. h> A, fERZHEES, stdin 58, 1M
stdout Al stderr f5i R, AT 7.0 FHTHE P AT LLAE, stdin F1 st dout AJLA
B 5 ) B SRR TE

get char Fl put char KT LUER get c. putc. stdin % stdout & Xa1F:

#defi ne getchar () getc(stdin)
#define putchar(c) putc((c), stdout)

XTSRS A A B, T LMEHT R % f scanf AT fprintf. ®A15 scanf
print f e & DO T BN — D SHOE — MR 1 T 25 S Re 3 A2
Foe il Wk prs:

int fscanf(FI LE *fp, char *format, ...)
int fprintf(FILE *fp, char *format, ...)

BEYRX TG IR e, FATIERUAT LGS R 2 A U RN cat R 1. 1%
FEFFIBOE R AL EVF 2R PR WERA AT S8, SECSHR R 34, IR LI
JPBEANREH . WRBASHL, WA RRAERIA -

#i ncl ude <stdi o. h>

/* cat: concatenate files, version 1 */
mai n(i nt argc, char *argv[])
{

FILE *fp;

void filecopy(FILE *, FILE *)

if (argc == 1) /* no args; copy standard input */
filecopy(stdin, stdout);
el se
whil e(--argc > 0)
if ((fp = fopen(*++argv, "r")) == NULL) {
printf("cat: can't open %\n, *argv);
return 1;
} else {



filecopy(fp, stdout);
fcl ose(fp);

}

return O;

}

/* filecopy: copy file ifp to file ofp */
void fil ecopy(FILE *ifp, FILE *ofp)

L
Int c;
while ((c = getc(ifp)) !'= EOCF)
putc(c, ofp);
}

MAFREE stdin 5 st dout #OZ FI LE * RBMXI S HEMDERE, mAERE. BIIHAR
XFEA AR .

PRER
int fclose(FILE *fp)

PATHN f open 34, EWiIT i f open p&ECE LI SCHHRE AN 4 Z A& RE, I
RO R B AL SO ] o A K 2 Bt RSB T — MRS T BA ]I T 18 52
PEE, BrLL, ASCHHRREE ARG SN N2 R, X AN g I B, B IRATI{E cat
FERE R BT SR . S H SCIEAT f el ose i AR g X H i putc
BRI EOE AR I A S B S . SRR I AL, RSy BB AT R SO R A
fcl ose p%. (WRATEAH stdin 5 stdout, AT LB EAIICHIf. AT DUE 72 ok %
freopen TR E EAT. )

7.6. $HiRAIE——-stderr 0 exit

cat FE/@MRALBIINREIFANEE o BIREAE T, W SR DR O R it AT it e rp 1) — AN 3
PV, AR 2 WS S AR R s R R A REAT BN R Bt 2GR i, 3K
Pl AC B T LA 2, (E0 SR ) AN SO R O R i S e 2 5 RN, seiR R

%7

AT A AL BX RS B, S — AN LS st di n T st dout AR TR 5 ARG FE
Rl st derr . EPfEXHbruEs AT 7 EE W, 53] stderr i iE w2 Bonre s L.

FHBEATNE cat F)7, B S BIbRER RSCF L
#i ncl ude <stdi o. h>

/* cat: concatenate files, version 2 */
mai n(int argc, char *argv[])
{
FILE *fp;
void filecopy(FILE *, FILE *);
char *prog = argv[O0]; /* programnane for errors */

if (argc == 1) /* no args; copy standard input */
filecopy(stdin, stdout);



el se
while (--argc > 0)

if ((fp = fopen(*++argv, "r")) == NULL) {

fprintf(stderr, "%: can't open %\n",
prog, *argv);

exit(1);

} else {
filecopy(fp, stdout);
fclose(fp);

if (ferror(stdout)) {
fprintf(stderr, "%: error witing stdout\n", prog);
exit(2);

}
exit(0);
}

AR PP Ay AR R B EE, K fprintf pEUTERIS G B 2
stderr I, PSS B onde b b, AR AU Hh 218 18 sl S fF b 2 s
B argv[ O] TR 4, B, i e ML SR e —R2is AT I, AT AR AT R AR

Fox, FEPAE T e e exi t, BRI, R 2R R P IR AR
T FZ AL I BERE AT DRI exi t 1A, AL, mradsd o) — SR e 4108 1R
FEF RIMRIZAE P AT ATy o F ], R IEME 0 Fon—VIEHR, HE 0 iR [nMEiE
FoRMBL T WL exi t A CATIT I SRR f ol ose pBl, LURZZARIX K By
A7 % 5 BAH  SCAE A

T main B, A return expr ST exit (expr) o HZ, KA exit
A, e A e g h A, H TR F28 5 S vhRlid i i s i
FIX L

WERGR f p I IRAR R, W% f error RM—/NEO1H.
int ferror(FILE *fp)

SRR D ML, ARIESRAFAERT (B, BRI D, BRI, B SR N 1A
BIXPHEIIA 1R

PR feof (FILE *) 5 ferror 28, nBIgEMSCHERIE U4 R, efiRE—A 4k
0 fH.

int feof(FILE *fp)

fE BN, AT H 28 T B, AR AS RO P IR HUIR S, H
ST AR E B R PR UL, A LR IR [m A i SCHAT AR

7.7, {TRAF{TEIL

PRAEFESRBE T — M AR f get s, EMIETHT L TR K # get | i ne 281l
char *fgets(char *line, int nmaxline, FILE *fp)

fgets pE fp SRS BT —NMAT (BSEHATRD, JRR ST 7 Hl



line, Bzl max| i ne- 1 NMF4RF. SEEUATH LA\ 0 &5 R ARAE 2154l b . Il
BN, fgets kM 1ine, HUFER] T SO B AT B, WERE] NULL (FRAT1490 5 1
get | i ne BREURFATIOKE, EXAMEEAMH, ek O WEWSE DA EE T X4 2D,

Hr R f put s B — TR OARREASHATRD BAR]—A30fFr:

int fputs(char *line, FILE *fp)
WER R AEA R, Ze O IR B EOF, AR [ — MRS .

% get s Ml put s KIThEE 5 f get s M f put s BRECEELL, (HEA &% st di n flst dout
HATERAE . A RN T LA R, get s BRETEEIUFAF SR IR MBR &5 R 14474/ C\n' ),
1M put s BRELE S NFRF R IR AE S5 R I — N ATHT

N HEAE SR EE T f gets M fputs eI, AWHRTTRAG Y, XA R EOFK
A 2R3 o ARSI B

/* fgets: get at nobst n chars fromiop */
char *fgets(char *s, int n, FILE *iop)

{

register int c;

regi ster char *cs;

cs = s;

while (--n > 0 & (c = getc(iop)) !'= EOCF)

if ((*cs++ =¢) =="'\n")
br eak;

*cs = "\0';

return (c == EOF & ¢cs == s) ? NULL : s;
}

/* fputs: put string s on file iop */
int fputs(char *s, FILE *iop)

int c;

while (¢ = *s++)
putc(c, iop);
return ferror(iop) ? ECF : O;
}

ANSI FrfERLE, ferror fERAEHRNIRIIEAE OE, 1M f put's 72K EH RN IR [A] ECF,
e Dl [a]— AR R

i f get s PREIR A 5 S0 get | i ne R4

/* getline: read a line, return length */
int getline(char *line, int max)

if (fgets(line, max, stdin) == NULL)
return O;

el se
return strlen(line);

}
G176 HiE AR, R SUEIFTEVENTR DA AT,



%3 77

BUsh 5 BB AR, e A 4 SO SR & P s (7 3C

TEASHID, WERBA N ZHL AR A S . BN ILEATIN, 2R
2 H HH N PR SO A4 4T B H R ?

23] 7-8

GG MR, DUTEIASCUEES, BEASUIENORTI— BOTRITED, Jf H.

T ENEEAN ST L R AR AN BT

7.8.

HERH

PRAEPESE AL TR 2 ThRE & 1 R Bl AR LA ) A 0 e il — A ] LA AR .
A KA R LIV 2 BT A 41 e B0 2 I % B

7.8.1.

FREBBRIERE

I C 425 72 i3 strl en, strepy. strcat Al strenp, ‘BAN#A kSt
<string. h>dE . £ NSRS, s 5t hchar *2K8, ¢ 5nyint 288,

strcat(s, t)

Bt T8I R PR H RS s R PR AR

strncat(s, t, n) 44t SRR T n TR s Ji IR AR

stremp(s, t) R s JRRIUTR T (s<t )y 25T (s==t) BAT (s>t) t
S R AR IR, 40 BRI S O sk E 48

strnecmp(s, t, n) [& strenp ME, HRAER n NP IR

strepy(s, t) $4 USRI TR SR s JR G E

strncpy(s, t, n) 44t FEFE TR 0 ATREIE s 18R E

strien(s) SRIFL s 6 111 5465 5 -

strehr(s, ¢ 1 s BRI AR R A ¢, 5 H B, WIS e S — ok B fr
FHHRER, A NULL

strrchr(s, c) 1E s FRI TR TR o, 5B, MURIEE e S U
(B R, AR NULL

782 FRIRAMIAFFE B R EL

S fh<ct ype. h>wog LT S F ARk 3. € P wEeh, ¢ 2
—A[RIR A unsi gned char 2Rk EOF (10 nt X%, ZREIRPEIRA A int o

i sal pha(c)
i supper(c)
i sl ower(c)
isdigit(c)
i sal num(c)
i sspace(c)

t oupper(c)
t ol ower (c)

4 ¢ Bl R —ANEE OB, AWERIE 0

1 ¢ R REFRE, WERE—ANE Ofl, HIJaz[H] 0

A ¢ E/NEFERE, RN E Ofl, A IJaR[E] O

4 ¢ 2B, WERE—ANEE O fE, AR 0

#7 i sal pha(c) 8isdigit(c), WiRMH—/FEO0(E, FAMIRIHIO
A C ARG MHIRAT . AT [IZEAF, e v s i AT
W | —A~E 0 1

Rn ¢ MREER

Rn ¢ /NG ER



783. ungetc R

FRUEFESEAL T —AFRh unget ¢ AL, '©55 4 =995 K% unget ch AHLLIhRERE
Z B

int ungetc(int c, FILE *fp)
A TR ¢ SRRSO fp b WERHT S, WERE ¢, SR EOF. AN HAE

B — A5 . unget ¢ BT LUFRE(f— Mg N i g— &, [kl scanf . get ¢ 5§
getchar .

784 WA PUTERE

P systen(char* s) PATREGAETATH s FI0aTS, RIGREHIT AT s 1
WARAEARKFEE ESPTIIRIER ST . NHERE 4 UNIX BAERGIEL N1 T8
&

systen("date");

R AR dat e, EAERRHERHE EAT BRI HIIATI (). syst em &30 AR RRIR
S, HAER A TRATIAS, IFFRBEARRGAT. /£ UNIX REtd, RIFIFPRESE exi t 1
R [HHE .

785 THMEEEBRE

p% mal | oc #1 cal | oc I T-ahas/rBofr . pR% mal | oc R BN T

void *mal |l oc(size_t n)
YOBCRIIE, EIR A —ANRER, WAREHRI n E KR BIARBILA A IAAAE AR R, A R[]
NULL. B&%fcall oc (753K

void *calloc(size_t n, size_t size)
L RCRCDIIN, e AR AN REE, Iz AREHR I SIS AR LU n MR E KB R4
FCIEAL, IR A NULL. A7 23 3wl ia el 0.

AT K0 52K, mal | oc 54 cal | oc BAZGR [B] B L IERH R0 552K R I
1l EAT T I 4

int *ip;

ip=(int *) calloc(n, sizeof(int));

free(p) RERIL p & 4G5 ), L, p Zubardid 8 mal | oc 5% cal | oc ¥
A BN FREL o A7t 2 18] IR JBOUW R B AT A4 BRI, AR, SR — AN i i H mal | oc
5 cal | oc RRES B HIFRET P n] BAE =5 0], B2 — MR B RT R .

A I LR TRUR A7 % (B [RI R 2 R ) o 1 T I s (R AR a2 — MR R R A R A BB
EA MR T I -



for (p = head; p !'= NULL; p = p->next) /* WRONG */
free(p);

IR BIER, FEREBONH Z 0T ERe — D) 25 B ARAFEER, W R

for (p = head; p !'= NULL; p =q) {
q = p->next;
free(p);

}

8.7 Wanth T — A RELT mal | oc sk BCRE I SEBL . 2470 70 BORE P 20 BE PR A
fitr AT LA DME SR

786,  FUEFRE

K3 A<mat h. >l T 20 AR AL R — S I ECR R L B R
WA A EPAS doubl e RNSHL, JFIRIFl—4 doubl e ZERKIMi

si n(x) X [IE %R, b x AR R

cos(x) X IAR5% R AL, b x FHIER R
atan2(y, x) yix IR IED %, o, x iy R RoR
exp(x) FeHeR % &

I og(x) X [ AR E (UL e AR, Hrf, x>0

| 0g10(x) X [AH RS (L 10 ), o, x>0
pow(x, y) T XY I

sqrt(x) X FIPFRR (x=0)

f abs(x) X [R5 E

787.  FENLEUR BRI

B rand() ZE AT 0 T RAND_VAX 2 [l F1 D BEATL 30741 . L RAND_VAX & 71k
Xf<stdli b, h>dg X5, N2 —F R T T 0 5T 1 BENLEE S
Ty v

#define frand() ((double) rand() / (RAND_MAX+1.0))

Chn SR F 1 R B0 2 b DRl T — AN A B s BE LA s 2, IR A e mT g be b T A e 4L
HAEI g )

pR%L srand(unsi gned) W& rand BREOF T AL 2.7 g T IEMERRAE
rand Fl srand & 0T AT RS SEBL

3] 7-9 BRI i supper IXFFR A ECAT L ISRy 2SI DL B 44 73 [A) B ]
M H P 2 R824 23 ) B ] (g S 5o



$EE UNIX R&GED

UNIX #4E Rl — RV & SR AP IR S, XL R G A SEBr FRRAE RGN IR
B, eI L SRR R . ARG B LUAE CIE SRR S E R .
WA 2 UNIX, RG-SR B, XERN, NS FFEED T R
W LA B i R, B U5 AR Th AT I e g o (R, R e e Ak
ARG CiES, AEMP ISR CIE SR RATE ERAN T . RHRS
P ARES BAT AR AL, U — Loy B X . O ANSI C bR 207 /2 BL UNIX R 48
BRI AR, PTRL, 2% )R o R ke AT I T B L e B AR B U

AFERNAECRE 3 ADNTERD, WA /. SUERGNAEE B, e, ATPTs 2
WA R EEE R UNIX RGERAMBR A — 5 1 T k.

BT EAAMEA /R DO RS . AT TR S RS, b
2 BR R SEBL A TGE R 1 £ AR GR LTI RER S, 2P ORIJLITHAA UNIX REEH T
A RGO, IRl e A TSR

8.1. RS

fE UNIX $#AERGH, P s (ORI Sonds) ML Ut RE i
O, P, BT RN/ R I B S SO S e R U, N
Vgl RT LAKE BHAR R  o6 AIRE PP 2 18] (1 AT T

WHARHT, RSS2, AR AR RS, AR 3T S0P
WERGE S AN, WRTRET EOEAIEIZ O, BATHE R 25 %S sk CAPAE R A A
ARG BRI GZSCRSAAAE? AR ERBIR? O, WR—VIER, #IERSH
[ R PR 1] AN AR R, BRSO R AT o AR B SCPF RIS / it #02
I SR AT FR SO, AR SO AR SO e PR IR AT SABL T b 2 v (1 S
FEF B MS-DOS H (3L AR . ) R TTYEY CATIF AT R, AL Ry A el 3
PEIR AT 5 SO

DU K2 Bt N/ i o T S AN S s 2R RSB, D 1O UL, UNIX RS gbfi 7
Rl etlE. M S MRREy (AT “shell”) 24T — PRI R, BRHTIT 3A3CrE, XM
MISCAEREIRAT 2259000 0, 1, 2, AR ARSI, bRifEd tHATRRAERE R . IR A SO O
ik, X LR 2 AT, e AREA TR / A T AN S AT I SO )

T2 P (R ASE FH 5 ] 38 et < B> ) B2 7 1) 1/O:
prog < MIAXMFE > MBS

RAAEOLR, shell EICAFRRIERT 0 A1 1 (BRI B A A F g IS0 S8, SCIFRBAT 2
55 Born s ARG, IXHE, VB ok th B s ds o S TEARINAA / fr i B Ay R4l
REE e AEARMTIEOLT, SOPFRE 1 SO AN iR 8 B, Mo i shell SERfr e H 2R
FPAERISCAE O Ao, SCfF 1A 2 A 0%, et AN S RTERE P IR AN BRI, 4




FIwp R 2

8.2. Kk I/O——read F0 write

BMASL RN read Flw i t e KRG SLHUN AE CiE SR, vl LB s % r ead
Fwite fIXHANRGETH. XHANEET, B NSER AR, £ ASEER
R AT S B R, B SER BRI

int n_read = read(int fd, char *buf, int n);
int n_witten = wite(int fd, char *buf, int n);

BN TR B SEBRAR AR 71 . AEBESCHRIS,  RRBURIR B AT e N TR 71 8.
FORIEMED 0, WIS CRFESCAF ISR WIRARIPME -1, WIS AR T 2R iR . RS 3L
PRI, RIPMER LS BN FAE WERIR PHE SR SN 7 BN, WA A T

HiRo

FE— UG AT, B B N RO (1 7 3580 UOSERCR D e IR 1, BRI
HEVEN LA (B, BURIMLT 1024~4096 1% FE )5 41 Fl v 4 1 B /INAE Y.
(o SRR Y 2% o 0T LARAS SE e (R 0%, DR AR S8R T IR B> 7

i UL ERvre, BATA LGS R RRY, R AR R, X5 1 =P
SRR D Re AR . R AT LR RN R B R, AR / S e] DU E )
BT SCAF BB

#i ncl ude "syscalls. h"
main() /* copy input to output */

char buf [ BUFSI Z] ;
int n;

while ((n = read(0, buf, BUFSIZ)) > 0)
wite(l, buf, n);
return O;

}

AT TR 2 G 1 R B B A P s — AN Sk syscal |s. h i, BRIk, ARFE i)
FEPP O L5123k S0 E o AL, S AN AR

ZH BUFSI Z U424t syscal |'s. h Sk3cffrbog o T Il FH B E Rkt %18
S MNMREIE B WS NS BUFSE Z (0455, WX read B9V £5 iR o] —
ANEUNPFEEL wei t e PR TS, SR read Krax[E 0.

T AP SR OGS, MR WTH] read A1 writ e #iE3RALT get char .
put char 252k . i, LLURSE get char BREUK—ANA, Bl BN FRHER A
BEAN— AN PRSI N o

#i ncl ude "syscalls. h"

/* getchar: wunbuffered single character input */
i nt getchar(void)



char c;

return (read(0, &, 1) == 1) ? (unsigned char) c : EOF;
}

Hrp, ¢ WA char KRS §, KA read BT 25— AN 2RI BN S (&),
FEIRIAEA) R ¢ 4 unsi gned char 8] LAY A5 47 e )

get char 15 “/ANRA— RN —A 72455, (AR — AN 745
#i ncl ude "syscalls. h"

/* getchar: sinple buffered version */
i nt getchar(void)

{
static char buf[BUFSI Z];
static char *bufp = buf;
static int n = 0;
if (n==0) { /* buffer is enpty */
n = read(0, buf, sizeof buf);
buf p = buf;
}
return (--n >= 0) ? (unsigned char) *bufp++ : ECF;
}

IR B Sk S <st di 0. h> 15 B0 T g R IX S A ) get char BR%L, w20 2
#undef TALEFRLHUH AT get char % E L, BRTESLSCET, get char &LV J5 K
S

8.3. open. creat. close # unlink

BT BN IARAESR N . brdER B RS HERR SCAEAL e SO R AR B8 S 2 11 4 X
HifTIT. R4 open fl creat FHTSzELiZThfE.

open 5% 7 FiHEN fopen AL, ASFEIFIE, AU IR Bl SCHRRRF, EAULHE &
—ANint BERPEE. WEHRB A SRR Wi kB, open FiRIE[-1,

#i nclude <fcntl. h>

int fd;
int open(char *nane, int flags, int perms);

fd = open(nane, flags, perns);

5 fopen —#f, Z4 name & - MEE AT H . BoASHflags &4 int K
RUE, e B DM 7 AT S0, B UAME D T s

O _RDONLY DA 5 AT I S0 pF

O WRONLY DL J7 T30

O _RDWR PABE S J5 AT S0 fF

71 SystemV UNIX RZiH, XU A< ent | . h>H5E X, 1Mi7E Berkeley (BSD)
fA R E<sys/ fi l e. h>HiE X



AL R A0 A 5T IF— A SO LA T e 8 A -
fd = open(nane, O_RDONLY, 0)
EAFR S, open IZ4L per ms {HIRZA 0.

IR open FTJT— MAEAERSCAE, WK S EEE R, W LMER] creat AR GEiH M AUEHr
SO 8 AT M IH SO, b s

int creat(char *name, int perms);
fd = creat(nanme, perns);

Wi creat WRIHEIE 7O, ERERIPlANSCPFIE ST, FIRF-10 WRBESCIT EAFAE,
creat HFHEIZIIFIK WA 0, I EFF G CAT RN, 1 creat G4 CAHE
IS A S T B iR

UR AR SO EAEAE, W creat IS4 per ms 4R E IIRREIE SO £ UNIX 3
ERGE, BSOS A 9 LU IBURAE L, AT IR . BT 4L
FAtb e 30 SO, BRIBAT U ). R, JEE—AS 3 AR \BEHIEh AT 5 (5 15 WA [
IR, i, 0755 Ui HISCHFI T & AT LI e AT B ERPAT 54, 1T A = LR oAt
J 53 BEBEAT BRI AT #4F

N ANME AL UNIX R cp U] cr eat [ 9% o %R 36— SO 210 5 — A
. BAIIE PIXAIASA R GERH— 308, A RrH EHRERE =A%, JFH,
H A ST A SR AN & I 52 TRIERAS 1, A2 E B e o

#i ncl ude <stdio. h>

#i nclude <fcntl . h>

#i ncl ude "syscalls. h"
#defi ne PERVM5 0666 /* RWfor owner, group, others */

void error(char *, ...);

/* cp: copy f1lto f2 */
mai n(int argc, char *argv[])

{
int f1, f2, n;
char buf [ BUFSI Z] ;
if (argc !'= 3)
error("Usage: cp fromto");
if ((f1 = open(argv[1l], O RDONLY, 0)) == -1)
error("cp: can't open %", argv[1]);
if ((f2 = creat(argv[2], PERV5)) == -1)
error("cp: can't create %, node %930",
argv[2], PERMS);
while ((n = read(f1, buf, BUFSIZ)) > 0)
if (wite(f2, buf, n) !'=n)
error("cp: wite error on file %", argv[2]);
return O;
}

TR B R A H SO B [ E AR 0666, FIH] 8.6 5 UK e i st at RETIHH], WL
G A CAAAESCIF IR, IR IR 25 S I R AS

WA, wiferror BRIT % printf, RN EKSER, Fi@Ed error



FO SEIAIT AT pri nt f BRI 75— Mot vprint f o FREERE vprint f e
5 printf RECEL, IAFEMNE, EH-ADNSHEIRTAK SR, HitSHoEd il
va_start ZHHATHIG [FIFE, vEprint f Alvsprintf %0515 fprintf Flsprintf
PR

#i ncl ude <stdi o. h>

#i ncl ude <stdarg. h>

/[* error: print an error nessage and die */
void error(char *fmt, ...)

{

va_list args;

va_start(args, fnt);
fprintf(stderr, "error: ");
vprintf(stderr, fnt, args);
fprintf(stderr, "\n");
va_end(args);
exit(1);

}

AR RIS AT TR SO B AT BRI GE Y 2000 AHNHE, G 2R — NP 5 22 A I 4k
FVF2 S0, TRAE BRSO AR . B%cl ose Gint fd) RN SRR D
FITT A2 I RS, PRI SR 7T, DAL E SO L. ol ose RRECS ARtk 1)
fcl ose AN, HEATEFHYE (Flush) ZppX. WERFFE exi t sKEGE H BN
TR AIRIE], BT IT R SRR .

B% unl i nk(char *nane) ¥ 304F name M SCHE RGBS, e R T bR v 22 BR 4L

renove.

%3181  HMread.wite.open Hlcl ose Z%: I FHACERAERE T Il B8 254 16 bR 5
N 7 H cat BT, IHE I S5 LN A TR R AT

8.4. PFE#IE

BN/ B RO TI . B read A we i t e BT IS 147 B R ERAE AT —IX
BAEIMLEZ Ja o HE, AR ELME SV H S0, RE0R | seek AT LAESCAFHE
A B B ASSE R 1 B AT H -

long | seek(int fd, long offset, int origin);

B SCPERR ST £ d SOOI S A B W Bl of fset , i, of f set JZAHX}T or gi n f&5&
AL B S e B S REAT 0SS B R AT B FF 4R, origi n IMERTLAKH O 18k 2, 439
M THaxE of fset MITHFIFAA MCUFTAT BB TS5 AR TR SR . Bilan, AT m—A3C
PRI ZE (78 UNIX shell F27 A e m f>>a it R4 f open {24k
“a”), WTEBHEAE 2 Jr L E AN 2 R S8R B SRR 2

| seek(fd, OL, 2);
LR PSR AR AL (RIS, ] DT 5103 -
| seek(fd, OL, 0);

Iseek



WER, S8 0oL S h(1ong) 0, HAUNE R 0, {HZERSEIIH | seek 11175 B 2R F¢
_Aﬁo

fEH | seek RGN, ALK SO A —/NREAL, LAV & U RS 18—, 4
i, R BB NSO AT A B NT R BCH T, SR BT R, AR AR
15, aRE-1,

#i ncl ude "syscalls. h"

/*get: read n bytes from position pos */
int get(int fd, long pos, char *buf, int n)

if (Iseek(fd, pos, 0) >=0) /* get to pos */
return read(fd, buf, n);

el se
return -1;

}

| seek RGP MIRIEI—A | ong RELHIME, BRSSO RIBTALE, 7 ACERR, IRIAl-1.
PRUEPE AL f seek RS | seek RBL, PIARINE, BiFEKHE - MSH0E FI LE* R,
HAE R AR IR [N HE 0 {H.

8.5. 3ffl——fopen # getc FKEHISZIR

N BARRAERE R £ f open F get ¢ f— RSB T 200 R Ul AN TR X A R G T A
HEERALH]

FATEHZ T Fre e s SO AS T SO AR (1, i i A8 I SO FiR S HA 1
AR MRS SO S RIS TRET, A aE FAINR: MRS
DRRIFRER, TR E AT L R ASTIFI— KHN A — ML b X R (10 745 i o4
s MRS R AT IR SO R / BRGNAR S R R
IR IIFR &

HR SO SR S A S e Sk S E<st di 0. h>f, ATAT 7 BAE FFRUEST N / % 2 8
IR P AL AHE IS AL B X AN S S GE# nel ude F8 2083k o bSO
FE e RS . fE IR B A <st di 0. h>ARIB B, R AARvE 2 vp e s SO 1
MM LT RILTTLR, Bt — A 5 PR F 5. AT IbRE 22 ok 20HS A
ZAE o

#defi ne NULL 0

#defi ne EOF (-1)

#def i ne BUFSI Z 1024
#defi ne OPEN_MAX 20 /* max #files open at once */

typedef struct _iobuf {

int cnt; /* characters |left */
char *ptr; /* next character position */
char *base; /* location of buffer */
int flag; /* node of file access */
int fd; /* file descriptor */
} FILE;

extern FILE _i ob[ OPEN_MAX] ;



#define stdin (&.iob[0])
#define stdout (&_iob[1])
#define stderr (&_.iob[2])

enum _flags {

_READ =01, [/* file open for reading */

_WITE =02, /* file open for witing */

_UNBUF = 04, /* file is unbuffered */

_ECF = 010, /* ECF has occurred on this file */
_ERR =020 /* error occurred on this file */

}

int _fillbuf(FILE *);
int _flushbuf(int, FILE *);

#defi ne feof (p) ((p)->flag & _ECF) = 0)
#define ferror(p) ((p)->flag & _ERR) = 0)
#define fileno(p) ((p)->fd)

#define getc(p) (--(p)->cnt >= 0\

? (unsigned char) *(p)->ptr++ : _fillbuf(p))
#define putc(x,p) (--(p)->cnt >= 0\

? *(p)->ptr++ = (x) : _flushbuf((x),p))

#define getchar() getc(stdin)
#defi ne putcher(x) putc((x), stdout)

7% get ¢ ORI 1, KRR R N —AME, RRREIEA . Girihe, —
MKI#def i ne AR SR 73 LAT ) (HJE, MR B AR 4 Sfi, get c wh il pRi 4k
_fill buf BFEGEMIX, BEPALETHIIN A, JFRE—FHF . R IF 7454 unsi gned
KM, LU ERBTA 10745 4 IEfH .

JUEAERX LIRA D EAATHE — 22407y, (HRE il 2aath 1 put ¢ BRENE S BLRIE
R get c BREARHZREBL, HOEpPIXWENS, ER KBTI ushbuf o tbAh, FATiEAE
Forp s TSR R L SOPFEACIRAS RN SO R AT (K o

N HIRATRAE T-405 4 f open. fopen s LR RERATIT SO, SELL B A TERIAL
B, WENRSALLHR R N AR . A BAEM P XS], Z2phIX R 7 BE AL 5 — IR
SCHERT TR E_Fi | buf SERT.

#i ncl ude <fcntl. h>
#i ncl ude "syscalls. h"
#defi ne PERM5 0666 /* RWfor owner, group, others */

FI LE *f open(char *nane, char *node)
{

int fd;

FILE *fp;

if (*rmode !'="'r' && *node !'='wW && *node !'="a")
return NULL;
for (fp = _iob; fp < _iob + OPEN_MAX; fp++)
if ((fp->flag & (_READ| WRITE)) == 0)
br eak; /* found free slot */
if (fp >= _iob + OPEN.MAX) /* no free slots */



return NULL;

if (*node == "WwW)
fd = creat(nane, PERM);
else if (*nbde == "a') {
if ((fd = open(nanme, O WRONLY, 0)) == -1)
fd = creat(nane, PERMS);
| seek(fd, OL, 2);

} else
fd = open(nanme, O _RDONLY, 0);

if (fd == -1) /* couldn't access name */
return NULL;

fp->fd = fd;

fp->cnt = O;

f p- >base = NULL;

fp->flag = (*node == 'r') ? _READ : _WRI TE;

return fp;

}

A f open pRECACA W SbrdE C RIPTA T IR, (HiE, KSR AT LN N2
ARG, FERE, AR fopen AREPBIE R ZHERVTFUA b AR, RXERDY, fE
UNIX RGEHIXA I R AR X [N, S WAGETR A VR I BEAT BN S 1+ 4538

PR eSO, BRI get o MBNTHEE N O, IXFRATL TR H]— X PR KL
_fillbuf o WER_fillbuf AISCHEAZ AT AT IR, ek SRR EOF; 0, &
W EE AP IX (R R LA i 7 KBTI )

HNLZEPPIX G, _fillbuf T read SAMGEIX, BCE T EEAIRES, JRIRBIZEMMIX
PR —AN PR BEEHEATI_f i 1] buf RS RKIMGEIX T4

#i ncl ude "syscalls. h"

{* fillbuf: allocate and fill input buffer */
int _fillbuf(FILE *fp)

i nt bufsize;

if ((fp->flag& _READ _ECF_ERR)) != _READ)
return ECF,
bufsize = (fp->flag & _UNBUF) ? 1 : BUFSI Z;
if (fp->base == NULL) /* no buffer yet */
if ((fp->base = (char *) nall oc(bufsize)) == NULL)
return EOF; /* can't get buffer */
fp->ptr = fp->base;
fp->cnt = read(fp->fd, fp->ptr, bufsize);
if (--fp->cnt < 0) {

if (fp->cnt == -1)
fp->flag | = _ECF;
el se
fp->flag | = _ERR
fp->cnt = 0;
return EOF;

}

return (unsigned char) *fp->ptr++;

}
Ja AR AT AT IR SRR . AT AIE SCRHIaE A 4] _i ob ) st di n.



stdout flstderr {H:

FILE _i ob[ OPEN_MAX] = { /* stdin, stdout, stderr */
{ 0, (char *) 0, (char *) 0, _READ, 0 },
{ 0, (char *) 0, (char *) 0, WRITE, 1},
{ 0, (char *) 0, (char *) 0, WMWRITE, | _UNBUF, 2}
®
ZA £ ag FHIME R, Kx) st di n BUATEARAE X st dout AT S ERAE X st derr
PAT LT I E AT

%382  JITEAUE S IEAERAE, B fopen FIfillbuf B BRI
DR KRR AT

2383 Wil S K% flushbuf . fflush flfclose.
%384 WRHEPEREL
int fseek(FILE *fp, long offset, int origin)

ROULT &% seek, PRI, ZpRECPI f p & —SCHHRENIAS R SOHIA ST, HikIol
{ER A0 nt RRFPRES AR B . M5 R f seek, JFITRIZ A 12 o L8 ol Bofl
(22 RENS R T AE

8.6. EHI—HFRIIR

TRATVH W IR T B AT RGPAT I3 —FhagedE, DRSSO (5 R, AR O
P EARN A H g HIRAE PRI —AM7, el UNIX @4 s, 'EFTER—A~ B i3
PR VL R I — 2 nl i A5 B, WSO R Ui AR AESE . MS-DOS #/E R i1 dir v 21
HEUIDIRE

H T UNIX A H sl —Fso e, B, |s st o sk al 3R 43 5T A7 10 S0k 4 . |
e, WERFFEGRPCCAF M EE R, WK ESE, TS HRG A . dHe R85,
TR 2 FH B R A, #ludE MSDOS R4 Rl Ak, g sSEBl s X2 5 H
BRI RGA K, FAITFER MM 5 KRG TR V5 0 SCHHE BRIET .

UMK IE IR f si ze BHIIX— k. fsize BEF2 Isan & i —MRRIEN, BEATHIAT 4
BT IRE NPT S . RIS H ok, W f sioze RE-RonS ot H ki
IR A S WRASAT AT S, W fsi ze R ALH 40T H %o

FATE LR UNIX SRS . 75 UNIX Rgird, Haso& o, eas T —4
A IR — LR R SO LB R e “ALE” B—Mamilek (A 45838 MR5).
SCAFI | 45 RO AT TR E A4 LIS B A SO R 5 H SR 0 3 A S AN 4 H e S F
YR G G

BRI, EANFMRAK RS, Hxmss Xt s S A—FrEm. Bk, »75
BT AR 2y A THAT S 0 P85 o AMEE X T —AMFRA Di rent 45K 3 A
%48 opendi r . readdir Flcl osedir, ‘IS RS CIN H I 2 2R 45 5
G Vi FATKAI O 90 f si ze 2P, ARG ULHI {45 Version 7 fil System V
UNIX RGEM H Sk G FHAH A [0 R 48 s Bk 2epk 5, e i A 1ESR >



iR D rent BLET 45 g S RSO AL o SO 44 I iR B H NAVEZ MAX 58 , NAVE_ MAX
I H ARGV E . opendi r IR [Al—ANMRIIFRA DI R L5 INTREL, %451 5450 FI LE 28461,
‘B readdi r filcl osedir . AT s BAFAAE LS dirent . h s

#defi ne NAME_MAX 14 /* |ongest fil ename conponent; */
/* system dependent */

typedef struct { /* portable directory entry */
 ong ino; /* inode nunber */
char nane[ NAME_MAX+1] ; /[* nane + '"\0' termnator */

} Dirent;

typedef struct { /[* mniml DR no buffering, etc. */
int fd; /* file descriptor for the directory */
Dirent d; /* the directory entry */

} DR

DI R *opendi r (char *dirnane);
Dirent *readdir(D R *dfd);
voi d cl osedir (DI R *dfd);

RGP st at DISCHFRAERSEL RIBISCHRR | g5 i T a5 8 45 1AL, WERE-1.
Wk Pros:

char *nane;
struct stat stbuf;
int stat(char *, struct stat *);

st at (nane, &stbuf);

EHSCAE nae 11§ 45 55 BIATEEH st buf o Sk3Cff<sys/ stat . h>F & T Hiid st at
MR [PHE 25 o SR — A AR P

struct stat /* inode information returned by stat */

{

dev_t st _dev; /* device of inode */

i no_t st _ino; /* inode nunber */

short st _node; /* node bits */

short st _nlink; /* nunber of links to file */
short st _uid; /* owners user id */

short st_gid; /* owners group id */

dev_t st _rdev; /* for special files */

of f _t st _si ze; /* file size in characters */
tine_t st _ati ne; /[* time | ast accessed */
tine_t st_ntine; /[* time last nodified */
tine_t st_ctine; [* time originally created */

}s
BRI S E R R AT TR . dev_t M ino_t f5AMAE L
<sys/ types. h>"5g X, FEFFrh b a8 e seft.

st _node W& T A SR — R 5Ibr ik, Xeekr&fi<sys/ st at. h>dE . &A1
T3 BEA B S 2RI (A S 4

#define S_| FMI 0160000 /* type of file: */
#define S IFDIR 0040000 /* directory */
#define S | FCHR 0020000 /* character special */



#define S_| FBLK 0060000 /* block special */
#define S | FREG 0010000 /* regular */
[* ... %

NHBEAIKE FRERT fsize. WHH stat WAERA B B2 —NH
3K WURE S PAFZSCIEIRE, JF B . B, WURSER — A H, WAz b
BHSRAP RS Bz R RS 1 H %, Kbz R i H .

LR mai n ARB ST SHL PR RS EALBL R f si zeo

#i ncl ude <stdi o. h>

#i ncl ude <string. h>

#i ncl ude "syscalls. h"

#incl ude <fcntl . h> /* flags for read and wite */

#i ncl ude <sys/types.h> /* typedefs */

#incl ude <sys/stat.h> /* structure returned by stat */
#i ncl ude "dirent. h"

void fsize(char *)

[* print file name */
mai n(int argc, char **argv)

{
if (argc == 1) /* default: current directory */
fsize(".");
el se
while (--argc > 0)
fsize(*++argv);
return O;
}

PRELT si ze FTENSCAF IS AR, W LSO — AN H 3%, W f si ze E 4G di rwal k
PR BUAD B TR S T A S . R A B SO <sys/ st at . h>H kR4 S| FMT Al
S_| FDI R RHAE S EA R — A H . $55 Z0NA0, BA&IEBEFF IR P T==18 5T
IS

int stat(char *, struct stat *);
void dirwal k(char *, void (*fcn)(char *));

[* fsize: print the name of file "name" */
voi d fsize(char *nane)

{
struct stat stbuf;
if (stat(nane, &stbuf) == -1) {
fprintf(stderr, "fsize: can't access %s\n", name);
return;
}
if ((stbuf.st_node & S |IFMIN == S | FDI R
di rwal k(nane, fsize);
printf("98ld %\n", stbuf.st_size, nane);
}

PREL di rwal k e —MNESTRIRREL e H S IR SO T s g fon — IR BH
SeATIT Hsk, Al Py i A SO, RS SO R B, AR5 SR H sz i
A fsize BMEOS A HRAREAH di rwal kK BREL, BT DX AN R B0 AR B VR 1



#defi ne MAX_PATH 1024

[* dirwalk: apply fcn to all files in dir */
void di rwal k(char *dir, void (*fcn)(char *))

{
char nane[ MAX_PATH] ;
Di rent *dp;
DI R *df d;
if ((dfd = opendir(dir)) == NULL) {
fprintf(stderr, "dirwal k: can't open %\n", dir);
return;
}
while ((dp = readdir(dfd)) !'= NULL) {
if (strcnp(dp->nanme, ".") == 0
|| strcnp(dp->nanme, ".."))
conti nue; /* skip self and parent */
if (strlen(dir)+strlen(dp->nane)+2 > sizeof (name))
fprintf(stderr, "dirwalk: nane % % too |ong\n",
dir, dp->nane);
el se {
sprintf(nane, "%/%", dir, dp->nane);
(*fcn) (name);
}
}
cl osedir (dfd);
}

B readdi r #CRRR Bl ANEER, AR N ANSCRIE R . W H S SR AR
SCAE, ZRRECK R[] NULL. RS EREES A S “0 7 FIZHS “. .7 IIH, {eabFEny
Wk AT, R F BRI

FIMAEIX ARk, RS H kg T006. DB S w2 A A AR ) R4
L3t—A> opendi r . readdir Flcl osedir [ A . LU KIEEGER T Version 7
Ml SystemV UNIX R&48, BAMER T3k3CHF (sys/dir. >t HFAER, WRpos:

#i f ndef DI RSI Z
#define DIRSI Z 14

#endi f
struct direct { /* directory entry */
ino_t d_ino; /* inode nunber */

char d_nane[DIRSIZ]; /* long nane does not have '\0' */

1
A SRR 1) 38 8 S FF A IR SCAR 44 FHEE 3 2% 0 H Sk 4544
FA i no_t Ml typedef & SUZRAL, E TR | 45 MRMER G 76 TAT1IE H AL
MRS, AN unsi gned short, (HZ2IXFE BANAERTFHAMAH. FAARFRK RS
HZRAI AT BEAR IR, BTLAEH typedef i@ XCEGF—L6, Frfaf “ RE” ] LIS
<sys/ types. h) W33,

opendi r PRECE SEFT I H 3%, WUk 2 — AN Hax GRS fstat , ‘5 st at
FAL, AL LSRR FHE N SED, RIG0H—ANH R85, FHRAE R

int fstat(int fd, struct stat *);



/* opendir: open a directory for readdir calls */
DI R *opendi r (char *dirnane)

{
int fd;
struct stat stbuf;
DI R *dp;
if ((fd = open(dirname, O RDONLY, 0)) == -1
|| fstat(fd, &stbuf) == -1
|| (stbuf.st_nmode & S IFMI) !'= S IFDR
|| (dp = (DR *) mall oc(sizeof (DIR))) == NULL)
return NULL;
dp->fd = fd;
return dp;
}

cl osedi r pREUH TR M H SCIF IR A7 25 1)
/* closedir: close directory opened by opendir */
voi d cl osedir (DI R *dp)

if (dp) {
cl ose(dp->fd);
free(dp);

}

Ja, ehiEreaddir {fH read RV H . WRFEAH AL E HTsf
iR CBMIER T30, WER) i dimigi s 0, B A E. w0, K i ginidis
MHFKABAE—A static KAREHT, JFg P IRE—ANMR I a8 M FRE . S0
readdi r eRECKE 55T A SRS IS B

#include <sys/dir.h> [/* local directory structure */

/* readdir: read directory entries in sequence */
Dirent *readdir (DI R *dp)

{
struct direct dirbuf; /* local directory structure */
static Dirent d; /* return: portable structure */
while (read(dp->fd, (char *) &dirbuf, sizeof(dirbuf))
== sizeof (dirbuf)) {
if (dirbuf.d_ino == 0) /* slot not in use */
conti nue;
d.ino = dirbuf.d_ino;
strncpy(d. name, dirbuf.d_name, DIRSIZ);
d.name[DIRSIZ] = '\0"; /* ensure termnation */
return &d;
}
return NULL;
}

RAE £ si ze FRIPARR IR, (HZEMHUY] T SEEEEE. 50k 2RI
“RGRTT, EAMAUE T BRI E RS LD (R B 0 T IR, IRE R R0, (R
SRR DO BUAERRAESL SO, AT EATTIORE e R 2SO A A X e S SR RITT
AT EAE MM A K, AN S REM RN A — NS R R . bR



P (1 R B ARG ) 1
%385  zdifsize iy, THI 4ipmirP e R,

8.7. Efl—FESEER

WAEEE 5 Byt T — D IR PR ) AR A7 2 FORE P o A0 290 5 1R RO AT
BRI, TTRL LT R mal | oc Al free. mal | oc 7606 B2 I FHRAE RS LIREUE 211
FEfsIA] o IXLERE P U] Tl — M S RGN T i 'S 5 R G O AR I 2% i (1) i)
M, RIS T 450, BEA At ypedef [FSZFRVFH

mal | oc JFANE M —ANFEG 1 I LA E (14151 5 AN 7 BCAF i 23 18] 12 A0 7 2
) A R GE A A5 ] RO A 2t 5 ] e AN L mal | oc 1 ARG S A] (Rt /2 3,
R H e Ty A E]D, BBl mal | oc BB A A A —E BN . XFE, 2R AE il A ]
CLZS RS EER 1 N, A RE S DM MR B s AL MR A S
AR AR BT . X Se P AR sk O THF 12N, d e — 3 (et $RmsE— (=
LK 8-1).

Trone Ll

e - —_ _—— - - . -

™o - L -
m PRI

M vovemed by mallac

|]JL s i, owannd by mallec

e - - o N .
Cn in in
IF= uec

| Z5UE not ewned by mallec

K 8-1

A HTETRIN, mal | oc s WEREERR, RIS —N2 RIHOy b IZ5EMK
A CEYGER” (firstfit); HZAARIIEZGE “ mdEiEhy " (bestfit), & 3R AR/
Beo WARZPUAG I SRS, WK E WEER R ETFIR P o WERZ AR,
WPREE 73 B By e KNG BRI T, J8 R IR 20 B A 22 R BER P o WRARAN R
—ANEERIIE, W A R G R A KPS W Pk

RETBOLRE 2 1 e BN EEERR, DA BIn] IS AR BOR 5@ 7 B W R R
JERARGBIIAT 32— AW, WPREX PN SN IR B, XA S A AT K
Z IR S 2 PR DB LA I 1 336 88 P B R AE 2 10, P AR 2 I T AR & PR e

WAAESE B T g fE th TIXFEM i), RIAAOREH mal | oc BRZI0R Bl PR Ak 2 11 2 4 2L
RIS GIRT FF K . BARNLER RS 5, HUZ, REAMRRE BN A — AN IR 2 BRI 2R 2
I A5 52 PR R 2R 2 ] DUAF A (0 3N s R kb, D8 A (R 2R 2 w] LA TR e il v
TEHLEHLAS D, B2 RIS AE doubl e AL ALY b —LepLash, mAZRARALE i nt
o} | ong A,

WA S AR EER T T AU RRE . AP F—ANi 1 AS H AE E) A



GHdREr . AL TR R IE BACE it “o T RALBRION T, BT B R/
PSS D NGNIUE C3 S AN S TRATE 52 ) SRS e 3 i DU R N e S N L PR Y P S e Rl
(¥ Sk R AR LK — AR TR 2R fe 52 FRIMSE AL S8, A B DX BURE P, BATMEGE | ong 282
A 32 BRI

typedef |long Align; /* for alignnent to |ong boundary */
uni on header { /* bl ock header */
struct {
uni on header *ptr; /* next block if on free list */
unsi gned si ze; /* size of this block */
} s
Align x; /* force alignnent of blocks */
H

t ypedef uni on header Header;

FEZIRE T, AT gn FBUKGEASYAER, E AU T ol A Sk A B A I RO T i 20

75 mal | oc BRECH, ORI (LUPREN A R N, BURIEE I SRR B
Hfio LB BCIIPE 2 Ao, HT kARG o SERR I BE IR I RN RE I SR A Sk
I si ze FBUH. mal | oc pAEGR PR S PRHR SR ZS 0], TR BRI SLE . ARk
PR AT AR TR A, (HE, WURAEDNBCAOAF ik 22 (R Z AN S5 NKLli T e 2 AR B
k. K823 mal | oc B&[H[FyHR,

» points to next free block

/ slze

L address returned to user

A block returned by malloc

K 8-2 mal | oc iR [A[frjH

HAH) size FBOZTN, BIOH mal | oc REFEHIPA— & RIELLN, XREHA
A RS R A HAT IR

At base RS HPEL K L. 95—kIH] mal | oc BELIN, freep 4 NULL, R4
Rl MBI B R, e RS RN 0 gk, HiZBusmE . ERE L
N, EUSRAEH AN, AR R N BRER . RN BRI BRI (freep)
T e AZSRNE T LLGRAEBERE I S (K RN BRACK, PR LR AR [R145 7, 3K,
WA S A 75 2B 0 si ze BN o AEATFIROL T, SR04 F ™ ARt R T 1 By 22
WAFf ], BRGS0 Sk 4R 5K — A s,

static Header base; /* enpty list to get started */
static Header *freep = NULL; /* start of free list */

/* malloc: general-purpose storage allocator */
voi d *mal | oc(unsi gned nbyt es)



Header *p, *prevp;
Header *noreroce(unsi gned);
unsi gned nuni ts;

nunits = (nbytes+si zeof (Header)-1)/si zeof (header) + 1
if ((prevp = freep) == NULL) { /* no free list yet */
base.s.ptr = freeptr = prevptr = &base;
base. s. size = 0;
}
for (p = prevp->s.ptr; ; prevp = p, p = p->s.ptr) {
if (p->s.size >= nunits) { /* big enough */

if (p->s.size == nunits) /* exactly */
prevp->s.ptr = p->s.ptr;

el se { /* allocate tail end */
p->s.size -= nunits;

p += p->s.size;
p->s.size = nunits;
}
freep = prevp;
return (void *)(p+1);

if (p=="freep) /* wapped around free list */
if ((p = morecore(nunits)) == NULL)
return NULL; /* none left */

}

FHL o ecor e T B RGERAERZENT, LI RG AR . B
RS RAE BRI — N TERAOCHO B, B, A7 ARUCH Al | oc o504
PATEZHAE, LT XAHIE, norecore HREERK 2 /D NALLOC MG, IXAMBK LA
e B AR B T D, AR BT E i ze FBLZ R, mor ecor e SN free MM E K11
it T A B2 R K

UNIX RG] sbrk(n) iglal—M8EF, g8t G0 n AP IAE S . WREH =
W), SR B NULL AT RBESE 4 —2%, (H sbr k PHATIR[El-1, DA20005-1 sl char
FM, DME R P BEAT LEB . 1y HL, s SR il A% PR BN 2 AN LS H AR B o
AR R o AHR, X BLATSSREGE , B sbr k 8 FH IR [ R48 AN [R] S 0 2 N 4R £ 2 18] n] BLSE
T RS . ANSIEARHETF AT DRAEIX — 5, & SR VSR 1) [A) — N 41 RS 1] ) LR AL
DI, SAAE e 1] 10 PR A R UL B, ORI mal | oc BECH RERS RS M.

#define NALLOC 1024 /* mninmum#units to request */

/* nmorecore: ask systemfor nore nmenory */
static Header *norecore(unsigned nu)
{

char *cp, *sbrk(int);

Header *up

if (nu < NALLQOC)
nu = NALLCC;

cp = sbrk(nu * sizeof (Header));

if (cp == (char *) -1) [/* no space at all */
return NULL;

up = (Header *) cp;



up->s.size = nu;
free((void *)(up+l));
return freep

}

WMo kE— T free ¥, ‘N freep fiRHIHETFLG, BAFRSHSEER, F
T LB S BRI T o AZALE T REAE D RN (8], AT REERER IR R . AR —
FEOL T, ARBORTR I P 5y — B W B AR, MEREX ARG IR . & IF A SR A
MR, R R B R RO B, JF B IER BN L T .

/* free: put block ap in free list */
void free(void *ap)

{
Header *bp, *p;
bp = (Header *)ap - 1; /* point to block header */
for (p =freep; !(bp >p & bp < p->s.ptr); p = p->s.ptr)
if (p>=p->s.ptr & (bp > p || bp < p->s.ptr))
break; /* freed block at start or end of arena */
if (bp + bp->size == p->s.ptr) { /* join to upper nbr */
bp->s.size += p->s.ptr->s.size;
bp->s.ptr = p->s.ptr->s.ptr;
} else
bp->s.ptr = p->s.ptr;
if (p + p->size == bp) { /* join to | ower nbr */
p- >s.size += bp->s. si ze;
p->s.ptr = bp->s.ptr;
} else
p->s.ptr = bp;
freep = p;
}

HARAFAE 7 IC A BT _E o2 S HLAS A OCH, ER, DA LA i W] 1 anfr i) B BAR LG
FHOGIIRR A3, JEHX I R 4 i Bldn /> ot ypedef T uni on (14 Aok T U hEFRIR 55 (M
SE sbr k RIFIRE A IEIITEE) . RAL B H A TR ST 1 Ao Wt AT 10, KRR
FLRTT DAL BT AU IR G Ll R BRI LT TR A A 0 K B A NI, B,
AR T RE R T IE R L.

#3186  FEFERE cal loc(n, size) iR —AMgE, ©I8H n MR size
(R 5, ELBTAT 3 BC (A4 25 TR B ) ikl 0. 38 5 3 FH 46 24 mal | oc B 8k S8 cal | oc
MR

23187  mall oc Bl AFAE 2 IR IN,  FEA A R BE A H M 1 free
WA K BB TR B B — N U K B . O IX e R, e 1 B EHAR B I Th BE

%388 HmEHKLbfree(p, n), BI—MEE n MEFITES p, JERERN

H mal | oc HI free #Ef A INPEER . LA bf ree, JH7 AT LAZEAT SN 21 ) 25 PR SR
FER I A A A AL .



fRA S F M

Al 35|E

ARF WA CE 2 1988 A4 10 H 31 HHE4s 4 ANSI (%, fitiE's h “LEERGE
HAG hrfi——C B iHE T, X3.159-1989”7, R HATCIm RS ), JiskuEatli% T
WHERN CESMFRMEN A E, HEEEAREAR S, AU & bRE i — A R i
oo

BT WAL FRAERE AR, AT HIEE 1 RSB ALL, (EE XS 4l 15 AL U SE AN
AT W i TER S bR FG, EO, e AR n s e 4 rTREA e, dRlvAIL S AT
FRACER S 1 SR AT TR (.

AT, SRRSO FRH T ANSE ARdE C B S S5 A TS 1 I0E X C s 5 sy
G P s SCRFINI 35 2 I R 22001

A2 TEERW

PR AP AR SO I — N e 2 AN EIPE T (trandlation unit) 2. F2 IEIEE 2y LA
BrBER, X AR AE A2 TR A BHIES—B BUE ORI AR e e, AT EL T
FAHITRIAT IR S, JFREAT 2508 UMY . 7EPUREE CRAE Ad2 Wrhivgd) e,
FEFP AL ML 5 751

A21 iB&

CHlEFTIA 6 KIS FRURF. KRBT WE. PR FIME. BHAFML e R,
A, B HIRAT AR FIRAT . AT, BOURPRER (R A4 R P R R S)
BEAC S, RULR BN . ARBIIAR AT SCHE TR k2 ) 7 T 2 AR 20 B o

WERBIRE AR LA BT T, 4, B ML S Ja S 44
R RER AL S R IR AT

A22 FER

VERELLTAE * JTA6, LA S0 ERANRENSIRES, tUANRENS I BLAE 34 R 7 IME B4
FHMES .



A23 RIRFF

PRRATE d 7 RPN BRI 81 o 55— AN PARL AR PR, IR 7 MR o
o KEFRAVNG FREEAF . AR DUMAERK . 0 T A AR R R, 2/
31 MFRHEATRUN, ARSI, AR TR ECTRESE 2 . A EAR AT LG TIAL AR 1 2
YHILEFABAIMNBES (W ALL2 ) 44T A SNBSS AR RET R R 5™ 4%
L, SEHLATRE LA IR R IR I T 6 AT AR AR, 1 HAT AT RE RS KNS AN .

A24 REF

FHBR TR B A By, HANBER T e ik

auto doubl e i nt struct

br eak el se | ong switch
case enum regi ster t ypedef
char extern return uni on
const fl oat short unsi gned
conti nue for si gned voi d

def aul t goto si zeof vol atile
do if static whi | e

FEEESTHAHE f or t ran A1 H asmff 8 ok okt ,

PiBH: X4&F const. signed #=vol atil e 2 ANSl 4R F#3E méd; enumF= voi d
RFE LBIEHIG e, PLEES ZEM; entry § 248K G AHREEFEMRBERL, AL
LERET.

A25 HE

HR A 2RI RERR SRR R AT DB . EAEER AR AE A 4.2 1T R

2 FE S R
B e 3y b2
bee el bele b

L R =

[N
R
o]
e

R BB . W DB 0 TRk, Wk BRI, S HEE L. A
BEHRH EABEIEECF 8 F1 9, LA Ox Al OX 3k AT AR n oS BEHIEL, 7S EHIE0E &
a (A 2 f (EF) FEE BN Ul 10 21 15,

R B LU R u U RS, MR e — R8s AUV RED BL R4,
WRE R ML LR UL hRS, WERRE R KR

o
R RMBFE TR [ERERA S RN, S A4 WRER
bR, WIZRARATEE/RE i nt . | ong int X unsigned |ong int. &

ﬁ}ﬁfﬁﬂ



e A Eg HAZ ) e g flgeor, IR AYRATREZ& i nt . unsigned int. | ong
int 2 unsi gned I ong int. WREREZEN u sl U, WIHEMIRAEEE unsi gned i nt
o ungi gned | ong i nt JATSREKIESN | ok L, WHEAIRATEE R | ong i nt &% unsi gned
long int,

PiBH: ANSI A, BEAFFHEA ST 1REF LGS, EF LY, ROGERF
AR A MAZ | ong £, UBELHEHe.

2. FHEE

PR R RGPS5 R — AN N ER R T A, W xt . BRI R
AT LS PR I RPN B, 2 505 B i EAARSE I e .

TR RIS TR AATRE, AT DU ] DU 58 SCF- 5 7 81 R IX S 157 DL S H g — 1
FAF
AT TF NL( LF) \'n SRHT. \ \\
M IR HT \ 't ] 5 ? \?
YRy VT \v | ' \'
EIPEYR BS \'b I, " |
[F] 4= 75 CR \r J\ k%L 000 \ 0oo
o T 1F FF \ f +58tH% hh \ xhh
M 44 157 BEL \a

¥ SUFHI\ ooo HHRARHLIGER 1A~ 2 /N 3/ \BERI B 20, 1 ) \BE B ok g
SEPTIIER I FATIE. \ O CHRBAECT) 2 MW ILIB T, EXoRT4F NUL. 3307
FI\xhh o, AT TR ER x AR N HERI Ry, I8 +-o N BT SRR E B 1 1 4 1
{EHo P MAEBA RG] ABLQUR PR BRI P AHE, 12T R AR E . X )\t
H S HERN e CFAF, RSB RR A char B AUZAAT S, WA P AHERE TR 54
J&, IR e Oy char 8B —FE. IR 5 i KRN AT AELL ERRER TR,
WUPHLAT oA e S o

1 C R F RS, I — MR TR, EA “E}fﬁ char KR, ¥ EET
0 LA — AT AT L TS (B L' X" o), BN B8 45 0 o XA B 2R AL wehar _t o
R MRS, AEARHE SRS F<st ddef . h>rf '?L%E TR, WP
AT LU AT\ BE B B N BERIEE SO R8s (HE, R wehar _t W] AR IRYE
W25 R FEA E ST

PiBH: F et SR 7] 2 #38huey, 4552+t dF f‘r &R T, ¥ RFFAZHIE ey,
BEHAT, £EBEfBHEATRGFAETVR char 2R #4744, 3k wehar _t 49 28 #)
AT ATLMGES,

3. FAWE

TF R R G o N NGRSy . — A e BB —ANATIE R 1 5 B A 1)
BRI — AR R R G (B f L Fo L 3L 2—) 4. $EECRUNEGR 3 th 80y
SIS RT DA By 5 NG 7y ((RANBEI & #8081, 18 n] DL /NS B e TR
S 7 (HAREPI B HBAD R BB HEEHE, Falf ERIREZ | oat KA,
| 80 L S8R We /2 | ong doubl e 82 WA JEZNIEKWIE doubl e 284,



PLBH: FEF BN BRI G,

PO MR AR IR | ont BRI & (S0 A84 1.

A26 FHREBFEE

FAFH SR (string literal) AR 745 i =, IG5 HRER DR,
Cooo PRPHRNSREDY “CPRFEAL, AP static (B0 AATD, EMAER TR
BEAT WG o 0 R P 5 45 B T 17 AT Do Bk T AR R S SR e ik P A8
PRI, AT R AR e S

BATAT CUAEAR AR I 2455 B AR E R ) — MR — A5 . BUTATIE ARG, 206
FEARE B I TR I — AN 220\ 0, 3XFE, FM A0 H3 RS P m] DAk B 15 B 4 R o
PR FIMEAE S AT RN G5 Z45F, B0 LS PR H AR R 3 L5 R p R e
1iTs

5w E, PREET TR A E LT S5 L #oR, L. SRR
PR A A, “wehar _t BB 7 A 3T A R S THELRT B A A R T
HEATEREIAT N e A L.

YiB: FHIHLEARE ANS| A7k T 338 hn ey T & F RERLEATR 4. FbG 25 4
B FEAAABAFARAR T B F @A TEE., REHFTH ST @42 ANS| AR F 3738 Ao
4.

A3 EBEES

FEATN B EERT S, RS I RAR SRR 7 2. SO R4 AT 7 744
BA . ZAMEILEIE T FIEAR AT, A —SE 00N, — 4 A7 K B R e 1 m]
LISHE—A4TH, JELARETE “oneof” FRil. ISR T sl AR 445774 o “opt”. #lhn:

{ ®iEA o }
TR — ML 5 P IARILI, ZARIA R TR . AL AT T S 4.

BlH: HABE 1 M B iR AR 092, sl 0935 0 R A KB FAF a9 R R
Fatb oM EXKREHRT.

A4 FRIRFRIENX

PRORTFMON 4 7, AT AR R ik . S5Mbnid. BRaPmid Az brid; 454
A BRI A s MO R RAE XA AR S DU R AE . W RA N MO AR R, e
NERERLE . W E RIEREROB TP LR AR, EERUOE T 5 iZAR RN S
FH ORI A DX SR R 2R A7 4, 2R o T AR DN L IR 3o 485938 BAT — AN R IORT—
AR AR BRIRE A T LT ) 4 7 I DX, 3R DE o) — AR TP R ] — AN 44 2 1



Fa A G A A TR AE ALLL TR E

A4l FER

AR PR HEMFESE (automatic) MIFRASAFEAHZE (static). UGN AR ) —
SERHE T AN W] TR SO GE TR IAEER . ASIEEIT G T (B
A.93 1) RULEE, IR R PRI IZN SRR WERBAT A SR UEIRT, B
WERAE T aut o BUEFT, WREFHP I A IR O B SfE X & . 7N regi st er
X R T AR R, JF A AL PRI 2 A7 2 b CR AT REMI )

SR AT LU R P B Jr ot 5, ] LU BT R P SR AN B o et 2l —
PG DL, AEIR H AT PR BE R AR e BRI IR RPN o A2 R B CRLAR SRR A
MIEFEO A, FESHZHCRT static Al fEITARFYOMERE ] H 5 s oe AT
Al —ZRIR R R FRS K. WTLGEIE stati ¢ SRR G B4 5ENRE e BB TC IR JR
XG, XBSRRAIR G BAT IR A B A R BB OCHE Y exter n AT
YIRS, RS EEATE PR UL 4 AT Vi 1, JF HRATAMIE R

A42 FEARH

HARMBIEZ Rl i B FREAKIAREELSCIR< i mi ts. h>rfoE SCT A S b AEF
R KA A I/ IME . 3% B 48 H BB R s de MR T FREE

PN T4 (char ) [RXT R RS 2 DA ERAT TATER P AR A5 . R T AT 1
HAFRFAHEAE—A char RALRIR S, WHZ S RE A T A AP R B gt (e, JF B2 4R
(o BRG] LA char SRRIAR R, (HECHUEVEE, $5 02 e W
T A RARESEIAT G

Ll unsi gned char 7MW RJEARFS 5455 838 540 T RFE /N e i), (HILELE 2R
P, Ll signed char oUW RHAT 5 745 5 800 745t i R/ s 1] o

PiBH: ARFHe9% LA P XA unsigned char X!, {27 f &k % JL. signed char 23t
¥ bl .

Bk char JAU4L, A 3 FPASEIR/NHEAIAL: short int. int fllong int. %
M0 nt RIS B EHLES AR RS PE 1) AR EAR TR . & 27 (R R AT LAR 2
FARER I & BRI A DA SR R R AR R R s (R AR SR AT LA
73— Gint) 5488 (short int) siK3A (long int) EARFER KA.
BRAEREMBL, i nt AR IR S HL

LICHET unsi gned A5 IR AT AR SRR 2" (R, JErh,  n R oAt N 4
o —BERIAL AL, IXRE, WA S B ARIE FKIE A o W DAEEAE AT S o0 Zrb AR
TR IR A2 AT LA AEA B I E AT S 0 P I 74, JFH, X AMES RS MY
R A

FRS PRIV B (F | oat ). BUKSEVE % (doubl ) FIZASFEFE A% (1 ong doubl e)
A RAT AT R AT BE S [ SCIR,  AEURS P AR 1) i A2 s 19 11



PLBA: long double Z#73EAmag kA, £% 1h&F, long float 5 double XA 54,
A TARE 8.

Mt — A A BAME AR R AL . SR A G & — N & W B IR S
W A84 ). BESEBIAAL TR, (2, WRFAREE MBS BL S RAE A &
P —A, BEEEAE — DRI RIEX, WP S-S E .

DA DA DA b IR e R [0 G 8 ] AR e B, P LA, T DL B AT gemcoh AR AL, char
P EFOR/NI i nt BB OB IR BT ) LA IR Gk by B 8425 1 Cintegral type) .
257 1 oat . doubl e fill ong doubl e ZEFx K iF 25 H (floating type) .

voi d RV AMEM S8, B TR UL AN IR [P R PR B2 2

o

[EL

(%
=K
==X

A43 YRARA

BRIEAKR AN, FfTiE v LUE I BUR LM O g IR AR, IRk E, IR Ee)R A
Rl AT TERZ A

Yy RN B I

IR [0 5 RAE R B 1) bR £

1 4 € RN R IR B

WG RIS BN 45

AR S 2 AR PR DR R I

—AE LT, X eI G ) v e L A
Ad4 REPRER

XS HZE AN AT DL I B I A B E AT HEAT IR g . AT HOA const (R0 SR BT I AN AT
LMES; AW vol ati | e X RERYIERA SRR R ETE . FREFFREA WX 5
WAEIVEE, WAL AR, RERFRE A82 Tiitig.

A5 MRINAE

XGIE—ARAIERIREL, 20 (value) RSUTRAR R IR, BT AIERIL
(PR ROBF VR R 2 R AN B T o SEE FRAT LA A i, IR E
e AMREFR IR, FEMR AR, ST E AR R, 4 e
AU FRERIS R E1=E2, Ho, B4 EL RAUR— e AGER . XA ST 014 16
TS SRR AT 3 A R B B R A

A6 Eik

WA A LA, KL AT 20 5 R RN E I SRR 5y — Bl Ay
R WX R AR EER . AL6.5 TR IR K 2 B0l I AT Py SR K e e, JRATIAE Ui &



NI LT B A — S 7 o
A61 FRIFEF

FE—AFRIR T, U2 AT DU FH 7R 1 3 7 0 o) DU L Al 755 OB AT 5 (A 5. R Ay
BT B, IO DA MBS BN S . R R A R B (W A (A T i ot SRR,
WA B 0 | ont 2R3, WIPK 450 unsi gned i nt 288, X FERR O AR
F+ Cintegral promotion).

A.6.2 ¥AIEEH

AT AT BEBSREHN SRR I AT 5 R BB 0o . BIZE AT 5 R RENS R I e K
1 DA, RS R AR I B MR AR AEXT IAMS R IR T, W R AT S R
PR, XU =2 T 2o Rz A 5 R I A 58, I A 2 T A
HEATHT 9 RN EAT 5 (3T 0 i 7e.

REAT AT BB AT 5 2R, R E T DA R R oR ok, WA PR AL,
7 e (R ) B AA R SEBLAT Ok

A.6.3 HEHMFERE

T R O BT, N E T RS RAEA REI B o, U
FAT AR S R, R TR B O oA 5 B R 4 RS AT 3E I

AR R A VT RSB, SRR A AT SR ] RO IS B W AEASBERS I e
W25 SREPTRE A T — AR BRI T R OR (. IR R AT ORI W IEAT A R R SE
S

A64 FRRHE
A AR LA V2 50 (L e A AT I T R BTV 18, IO LR R

AN RS R AT )RR 4 D AR FE PR i DR I, R M AE AT s VB N, W45
RATRER DB BRI R R . ARG RAE AT R 2 4h, IIHAT A A E 3L o

A.65 HHARFKAEK

VP2 I8 e Ry SN IS S e 5 Dl et ™ ARG R . AR K Py
A EAREAOA ] RIS, I DA N G5 RIS A o Sy SR 40Pk o 5 T S AR SR Y

Feite.

B, WAL — RSO 1 ong doubl e 288, MPE Y — NS4 | ong
doubl e 27,



N, ARATAT —NRAEECH doubl e 88, ILRE D) — AN E Al doubl e K7,
N, G R NRAEECH f1 oat 2R, WIS 5 —NERAEEEHON £1 oat KA,

I, [PPSR E R A T HE 2 T SRS, WA — M RAEHCh unsi gned | ong
int S8R, DK 5 — AMERAEEC A% unsi gned 1 ong i nt 287,

TN, WA EEEECH Long int 88 H 5 —NMEESCH unsi gned i nt 2878, T
iR T 1 ong i nt RALRE T LLR/RTA M unsi gned i nt RAAME. W arel, )
¥ unsi gned i nt RAEEAEEE R 1 ong int s GIERRTTLL, B PSR A EL By

unsi gned long int 2K,
M), R — N REECH L ong int 288, DK S, —MEVEEGE N 1 ong i nt AL,

), WA —ANEEVEECY unsi gned i nt 2B, LK 5 — DM RAVE RS unsi gned
int 8%,

I, A PR E RO | ont 282,

DiB: XEHAAANTA. F—, 3t float XARBEKNFEREFLTUARRLEHER TR
SAEE, TAES 1 RTHE, IR SEEMEHE, F=, SRENAFTEA 55
Ky i 5 R A —RiE Faf, REAATEAGBHARLERER,;, RAES 1 Ry, LA
FRAERA T LB, FHANAERE—2, (2R Y T AFFTHE 4T HRER
T ERIR, B—ARFFTEEXE —AEA RFRENTHFT RESAR AT, £RMA
R I ETHE .,

A.6.6 FREFFIEEE

SRR AT LU E B A ik FERFIROL T, Rk R R S 5
BT SRET (B 0 ATT D,

PN 1) 7] — B2 0 ) — R R0 S AR BT AREA TRl R IS 5, L4 SRl e 4y 1
Fet oy g iz HAT K Gt T (S ATT ),

{Eh O (AR Rk Al Rl e 4 4 voi d * 2RI 3R 0K 5 mT ol o i e e . sk bt
BHRAEHAONAT R BL AR ET o LA ROk L — A2 gast, s FREH S TR A — 288U
RS, EANSE AR R B B O BKTR .

I SEVFREATIRET AR ORI JUE S L, (HIL A RO T AR Sl IX LS b i iy —
A5 USRI R s AT sl R e ok e (S AT5 5T A8.8 7).

TR AT LU O 4, (HIC R ISR W K T BRI /MO TR AR T SE DL, S B
o o T BAR K SE DL

BRI AT DL S e O SR B o XA S ER S — A 2
B —ANEER, BT DU T BRI S

TR RS SRR FR ST AT LU O i 1 5y SRR FR e, (HOZ,  WRSZIREHR I S
T AL — 8 AR SR, WSS RARET T RE > S EGIE R0 o 17 10 200 SRR BT LU H
AR TR AT RS O ) A A 0] 5 BB X B (R T, O AT LUCRAIE J5UBS ANS) P R K

(K] T B o [ B e

=



“RETE BIMES RO T RAR I SEIL, H char RIS GRAT i/ MR TR BATHAE A.6.8
WRHET AR, FREB T D voi d * 28AY, JFT JsUE AN A e m ok

—AMRET AT LU O R R AL 5y — AMREE, (HIel R TR BT PR 0 S S e
P (ZHAAATTAB2 ) IGOLERA . WERIEIN T BGERT, WIFHRET S s e st 4, A
(] R 3G T FRE Al SR AR o A R T FRE AT, IS IR 2 0 B (38 A7) 52 512 s 75 W] o
{1 PR 5 A5 AR B 7l o

i, AR REI IR LU 35 1 55— A s B R RS f e B dR i
PR LR A5 SR T AR SE L (H2, W RS IR R B e o0 JsOR 1 S, )45 2R
5 JER RS — 2

A.6.7 void

voi d RFG N CRFELE) (EANRENS LUAE R 7 sV, 2R At S s Sl £ —
A, PR (voi d) FIEARF—AAEAEME, SRR AT LU AR F BEA
7, WA — T ) (5 0L A.9.2 ) Bff it Sha AT (0 /B S (B0 A.7.18
.

A LAIE o i ) A Aol ik U e 4y voi d 8L B, AEREATEA, — AN
ISR B4 25 o R A0 Y (13 [

ViBH: voi d A ERBEE LRI, 2 ERBE LERE, ©— Ak 2185
.

A.6.8 F8H void TR

IR AL R A FRE T LA voi d ¥ R, HAS RRAGE . WA 4 R AT
WIGTRE R, W LUK R AIAGIRE . A TE A6.6 1 iigd, PATIREN BIFREHHFEHRIT,
B R e, X ANEIR I, FREF T DA voi d * RAYIHRER, ATl
WAt S voi d * RAYHRER, JFrlty voi d * R FREHEAT LA,

ViBH: *F voi d * 384T0 R 38 Anty. VART, char * 384Ty i A8 A 4844/ &,
ANSI #7453 AuiF voi d * ER e384t 5 e xt S 454 AR R A XA X A RAX T RA,
st HE KA AR 4T 69080 W B R AT B X% H) KA 453k,

A7 FiER

AN RN AR T RIE SIS AT E g, BRI R s B
MAHNH 867, FLEXFCR, ATLE A7.6 e ek n] DURAE Iz &
i+ (B0 ATTAD AR BB /NI, B NEEATIILEHAR o AN ikt
WS ABIWISHRF WA et AL3 WP IMINEELES TIBH AL e g
ks

BEAFE MG S A IR E, 2, BRADBBIAME DAL, Rk KRBT



BT E S FERIEATRIE I 7 RE B A€ o WA U, BRAREHEATKE ARIE T
FCBR AR B € Y SRAL, A, BRI SEBLAT LA i ARy, EERRTRIAL
BRIy . BJE, B BSEATR IR A B B 45 Ak i 75 30 Rk S i i s
Ao

PEBH: ZAN EIRT R —AHN, Bp: B EAX P 6918 A EECF B R I fe
SAER, TN R AKX EHHER, B2, AT RARHALESE., INRERH*
B B AR Lk B FRCR) BT 63 B oA BT R A A a9 L.

C il 5 B E LRILAOREE R P It . BRER I E W 2. KZHIH4 C
W E SO AT A AT 5 B R SR SR AR LA TR I st S, (HO AN BT AT 1R S B
WIX AL MERECH O FIPTA T R AR, ARSI AR 2, A eT LA
AEFRAE I R B A T A

A71 FREFAER

RFRSRR T, WRARIAX e 2RIk WSy “T M EAL”, WA R
TR T DRSS, JF RIS AR P o “Hia i TR HRE . Wk
RIEAE —Juis HAT &l si zeof , WIASHATHA . Lk, BRARRIE &Iz H AT
Mgttt A0, M0 “IRIE T RAUE A RIS SCR B “FR IR ] T 2RI
IRk B REr” RA,

AT2 HIFERIEN

IR . R T 5 I

I ST
FRIRAHF

L
‘e
:f‘

TE
FHE
(RAX)

I RAL I 7 A bR A AT IE S P, bR A AR ROA . SRR L
PR E . WRFRFESIH— 0% (B0 ASY), FF AR g5k, BAmk
fakl, Maewg el

BRI, JOHRIBR A%, WA E, 20 A25 Wi mitie.

FAF P IMER AT AER L ERIPIIRIRA) “char RIYFHAL” KB T8 745 7
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FUAT G 75 W1 N JC AR L (K G4 BE WA BOBC A5 B WA T B — MM 1282, B LR
BB PTAER W BRG] .

JEGAIRRIC I A PA A5, ARG AR R, DA R FARAER 4



A BIPE rh R R O, AR [R] 1) 1 03 44 - T T AEAN () 8 285 R ml B 15 v

Yl (EATES 1 Reh, SR ERIBCA AR 5t 44 5 AR FETE ORI, (H2&, 11 ANSI ArifE
AT, XA IRIBEA S 1 ot 5 M AT

B BOR AU B D38, SR B 53 BRI 53 P IO AT BN R P Bl 0t CEATRE
FHIRE, BRI LA Z) BI2RA 4 i nt . unsi gned int 5% signed i nt, JfWiRRE NG
EKE CH BRI o) N4, int R FBOE BN AR5 Hm B AR sl
AR ASRIAHSS - BO 3 AFERR X R BRI SEIRAT 0 A7 I8 2efr it spooh (AR
RS ) e BRI B G 1 50— - BOGVE A AT N BT T 0 B 23 v T B0 A7k
JoH, WS AT e BIAF IR 2 A AE R TT T, B S, AR T AR AR O3t R e
HA. FATATLLNSERE N 0 MJo4 FBORIRGIEATXMIE 78, WAER N — BN —20id
BAITTHIA ST IR AF A -

BT FEFEALTLTI, ANSI BRMELLSS 1 IO M T HLAR IO 9B, 0 B 5 9C LA
KITT AT B, B N ZiE F . VBN — R B i ik, - B gt al H
KATE AR ] AR IN T 4522 AR5 ) BN (], [mJI, el m] UARAERL 2 Ik
R AT R, ARZTTEA A, AEIXRPEOL R, AT AN SR LR

S5 K R A PRI B A e AT A WY RO UPP i Y o A S B R IR 45 K B 0 AR e LR T A ki
Ft EXSE, Bk, RS REAEAETIE A I AR ) R — A I FR A Bl i ol e 5 A Fi )i
GRS — AN ROAIRRET 2RI, A SRR A S5 S — S

WA vl LIE A S5k, LT o an i #0005 JF HHR/NE LAEAUTAT K0 -
N2 5 2 R P i — AR o R AR I 3 — DS (R 4R BT s o e 45 A 48 1) — A
DA HOFRET AL, WG FORE R 1) 28 5

U T 7 A2 R 7R Y ) — A ] BB

struct tnode {

char tword[ 20];
int count;

struct tnode *left;

struct tnode *right;

BAEMUET D RA 20 MRS — DB PR PRSI AR B . R
R AEYE,  RATG

struct tnode s, *sp;

Rt s UL ERTNGH, 1 sp AN TR 1A 4358 MK SR (e o 73K 28 P ] 1 S At
I, ik

sp- >count

51 sp fi& 1A S count “FBL 1



s.left
W5 | S5 R 22 7R R, RIEX
s. ri ght->tword[ 0]
I s AR twor d i SR — A

WL T, BATCERERAIIE s, BRAFCHZSORA S I AR E. H2,
ANFFIRIOTEDUAT LRI S IO AE AT R — NS S e D AR P A I 2 AN S5 4,
I HAZIBCA 2 B S X L a5 T (12—, W Se v 5 R LG5 AT — SR K A 3EHT A6 8 2
i, R BRI Ak

uni on {
struct {
int type;
}on
struct {
int type;
i nt intnode;
} ni
struct {
int type;
fl oat fl oatnode;
} nf;
bou

u.nf.type = FLOAT;

u.nf.fl oat node = 3. 14;

if (u.n.type == FLOAT)

. sin(u.nf.floatnode) ...

A84 Mz

MOAESRI R PR PR IOSR Y, MRS D A RE G . LR B ME
Pfo MOESBEMIAT LA S T a5 UaWIRT AR & B I A5 IR T 5



MO Ui £+
enum FRIRFT opt  { BT}
enum FRiHAF

MR FFR
M A
MR, M28TF

MO A
FRIRFRF
PRIRSF = R

O R IR B 1 Tt KR, 20T BT T DL AT
ISR R AT = MR, ARG N O TR, FLMCHE R WA 5 4 U 1.
IR R =M 7, MR N e S, LR bR R R A (T
HA TV

(] — A P (0 S MO R A% b AR TR], AN RE 9 Wl AR A4 A ), (EAE AT LA
AT o

MBI AF R IR A 1 55 SR B A G5 AR O AL, B 48 T MR e i
MM o KR T AAFAEA SRS R Z A, RS BEWIATAEAT JoARid . AT OB AR I 15 DL
R R B R AR I (KRR ) o C A8 A5 3R IO AC2S U WA PR A 1 0 2008 i A
B 55— A AT MO AR I U IR

VLWL ARXTARE 1k, MR P, (HEfh CHESIN M Cal®
FT.

A85 FEHHFF

PR VT 1 %
P74

Gk opt LRI
I

bR

(1)

B [ F IR opt]

FEA OB S YRR

LR B EEE opt )



* FMHERE opt

« JUURLERER opt fRES
KRS 42

RS T

RS 1 KRS 1

PRI AR S AR B . BB RIB AR L, S5 A PE AR A

A.86 FHIRFHIEX

P IRE R I BLAE SR Y B IR AN A A SR U WIAT  81 2 Jim o RN P WARE 7 W] — AN 1) T
WA, AZARIRFT R B A WA AR S 28— Mk 3 A A SR UL T LA T Tz A
EICSRA A AT g o 2 A AT AORR IRAT HHBLAE 5 a2 P AT TR s AR [R] A 2as X i
AP AT, LR MR E R B

WERAGIEFYIRIRT (S A82 1) (NI I: AR sE (KA WIAT, WA WY T LR 7S
“TD” M, b TAZER, DACKAWTT. EAFIEXIAE A, FRRfsear i
VLW & ST

EFAHT DAY, Wi DR — NIRRT BE AR AT, WZARIRTFIRE, T,
FEFEHIT D, Wi DB
(D1)

W) DL ERIRFFIZEAL Y D IR ZR AR ) o 4 5 AN ORI, H T U 53 2R 7R 45 2 TR 45
1, feEFEEIRT
AR T D, R D EA AR
* RRPETRFR DL

HAW] T DL AP ARRATHOSR A, “RAMBEMST T, W D R IRATISRALy “RABMRT K
RIBGERFRIR M T RS, 25 R BGERHE I THREEA L, AR TR 1 A
%o

B, 2% 18N A R
int *ap[];

Stop, ap[] AOEFIAH T DL, 9] “int apl ] 7 #HE ap BRI, “int R HEAL
RIS R, HITRIB IR, o OHAL. UL, W47 0ISERR LA ap 700 * 35
i nt SRR R

BAIRAE S5 A5 FIIFI:

int i, *pi, *const cpi = & ;



const int ci =3, *pci;

FHT — AN | FI— AR FREE pi o ANRAESCE RAREN cpi ME, ZIREM R
a1 Al — L, (HEPHR AL RETT UK. 38 ci W, WARE S (AT 9Igh L,
WABIHITR). pei AR “F8M const int [MFRE”, pei AE ] DAIgHE  LAFR I )
— A5, HEPFHRZAEIEA RS poi IR,

2 B R LT

AR T D, R D EA AR

D1[ # E&IA opt ]

HAY T DL hFriRFFIRA0E “RAMBMAF T, W D IARRFFRE, “RIMBMTT T

RIEA s WERAAE R RRILNA, W RRIER DA R HALKT 0. A igE sk
SRR IR A, MBS R R AN SR

AR UL SRS | JREF R SR SR sk SR a8, B AT BL o
RGN (AR A . MG EAL RN AU SE 4RI, 2 AN RE S AN e R el
ik WHlEv, T 2R, AW 4T DABA . T AN SE BB A R 0 B
Kt , FERRAT UE R 2 R BT AN se s ] (S AL0.2 1) Bidlante (300 A8.7
T SR TERE . il

float fa[17], *afp[17];

FEUY T — AN R B — MR 177 RO TR A,
static int x3d[3][5][7];

WS B T — ARSI = e R, SER/INR 3x5x7, ki, x3d f2—AN 3 ANI4l s
B, BT 5 AN AN — N, 5 AN T RN B XA S 7 SRR
R . x3ds x3d[i] x3d[i]1[j15 x3d[i][j][K] #T LA I/ — AN ik
W BT S E RS, Ba A iont M, EHERHL L, x3d[i][j] &AM 7 AR
JTCE AL x3d[i ] WA SATTRMEAL, MmN TE e — N 7RO
A .

WHEE Fhrigsame X, E1[ E2] 4 T+ (E1+E2) . Ak, REEFEAMEE L2
KRR, 2 Fhris SRS ie 8 . MR IEH e SR+ AL o) (=0 A6.6 17,
AT71W5 ATTYD), 47 EL ZEA H B2 &4, W) E1[ E2] 183 E1 58 E2 Ml ia.

FEAGI, x3d[i][§]1K] ST (x3d[i][j]+k) . H—ATHRiER x3d[i][]]#H
HERE AT R U TR 1 B R (R R, TR A7 RN, I L
INRIE ST B LA RS R K o S8R AU BV AT A7 (LR — 4 PR B I
PO, H A S — 4 R AR E BT AERE IR, EES— 4 T ARAE T hsvh S Jo e
EH .

3 A A

R MRS T D, Wk D A4 FAER:

DL( JE SR %)



JEE, YT DL R RIY RIS T, W DIRRRRAFRALR IR [ T 21
HEH TBABHNE RSN SR KRR

Tk B M v i S
I CIE S
Tk 5Bk
BREHE, ...
ok 5Kk
X B ]
BRBHE, HASHGH]
ok 5 A
PRI
PRI % I opt

FERFH ] R, RS HERSRE TS H R XA M, 4% X
PRI AS BRI N —MEASEER, &N ST voi do WEREAS
LA, L7 g, WNZRRET R I S br S 8 B B st W I T (S B 2
T, HAFEES I AT,

IR ASHRA R A SR 8, S HEARN (S A20.1 795, "B R
ekt IASHUN AR HE— RVFIIAAHERBNIFTE regi ster, JFH, ExARmEoE XJT
SAAE BT, WA AR UL AT g g o SR, RIE (S o W v (14 75 WA
BWERRRAT,  HeREOE SRR BT BRBOSIFRT, WHZAR AT I T AE . AN AR il AT
G A AT IS AE A8.8 Tihitie,

EIRXMREEH T D, Wi DEA FIEL:
D1( #xIHfF#K opt )

JFH AW DL P HARRFFISRAL S “RAVBHMRT T7, W) D KA RFFRAL . “R 0] T 284
HHARIRESH KRBT KB RE”. RS (WERARED BT

EES
PR
PRIER, AR

FEIR A WIAT R, BRARAE R BOE SCRIT IS T A W4T, 0, ARIRAFR LA (
A10.1 1), FHIASRMA LS HSIE L

fltn, NAFE
int £(), *fpi(), (*pfi)();
FAT AR PR R A f L — IR AR AR AT R £ pi LR TR [

o
=



UK R ECTEED pFi o BB B SRR, AR T IH 275 0]
7R H B A
int strcpy(char *dest, const char *source), rand(void);

strepy & MR nt KRERE, EAWADERSEL B DI SECE DN FRRE
BN SHE MR R AR P RE S E T DO SR U R -
oA rand AESEL  HIRFERADY it o

VL BHF AL, B S EURU  pR HOE IR ANSI FRdE R 5 LN IR fe i 21— iE
A, ML TER 1 e IR AIRE, B EATHR A 1 e& BOR I i R A A 2
Hoomb s, HE5INRFE Rk TR Z WELNUBRGT, M HIE 20 X P A . TR
FEACA AIAETETE ERET 28402, IR voi d /548 X e 1B X 2 Bk £ St 30k
e

KA S «, 7 FRRBUEKSECRIMBEE RS ANSE draER BT I, JFH, 45
bk fF<st dar g. h>m 2257, IRFEPRERALRIE AL 1o IZHUBIESS 1 PR
Ji BERAL, HA AR R AAEH] .

KR IRVEEYE T CHte

A.8.7 HItHtk

PRGN, W GRRIARAL A IR ] oA — MG . WIS HAT=2 )5, &
LU ANRIEI,  Wa] DU AL 5 R 51 . HIEPFU AT LLLUE 5 455, X
AT DA A% S i S

LI

I AR 2

{ WA}

{ WM, }
PIER -

PIME

YIERR, PME

XA GBS, YHETRPTARIEABIUE A 7. 19 iR i) H R IE .
U RAME S AR S AR IAMER, WX aut o B regi st er AR R LK UL, ¥
E P RIE B R AUE W RIE . HE, WR AN RIS MR FRIL L,
W e AN 2 RIE I, (R0 S 2 2K

Yl 5 1 ROASCR ABhEE R, G BB IR . 1 ANSI i R VrRg, (HRE
RGBT, BRARAME AT LUE R ) S RA SRR R

AR AT I AT GO e XA a e, JERCRSE R T8 (BUE B PR EUH & 0.
A5 AR I E B0 B RHTIR (B E 3o



TR B AR S G YME R — R RRIE N, BT 5 P . ZaRIA U
HAN S .

SRR T DO R AR R A RA S, ] USSR AEAE S5 P R R 3 0k iy HE 4
H&R . LA IINL T BUR SR 2ms, DI A TG4 . U R T WIMRLIR 2 B 25 46 (14 B8 B3 5
by WA R ISR ORI an e 0. WIS H ANRELL K 53 4%

B AME AR AR 5 P 1), B2 R B AR B 2 i R RN AR S
DUV PRI ER H K e B I RN, AT B A SRR Bk Se 8 o A B /N, A1
(48 H A BE B B S A B E o n RAME B E BB R R H >, R EAR T I EA]
KRR A A 0.

KR ARG PR AT R AR . AT R T A PRI YT IR A
AP AN S . R, AR (S0 A2.6 1) nTRLPIEGML wehar _t 2RI 14
Ao FEH IR, WEH RN PR AR H (RIS TR/ g, 47
NS, R P IR ORISR A ReE L 41

W5 PRI B AT DA 2R TR AH A BN IR 5, T DL RGAE 4GRS 5 P R 10 58— e
IHIE .

Yl BB 1 RN AR VPRI G AT AR . SN IR SESE, BB AT B
RSO T ARMENS AT — Ml o BRT 2D S VE AR i 57 2O B HEAT W XA B Ak A1
ANSI R ZT T HE B AW AR A IS S RS RORS i .

R AN E A . R — AR CE AR, WG AL IR 3 A8 )
SRARIIN . 2R IS BLI R Aa A AT DA I G S R ERAR I R I B — AR AR, HAZ i
IRIERAC T LLAEAEHE S I Sk, WIS 2238 43 v HTE 5 B E R e A 2RI bt . 4]
BRI A SRVFRE A B H - B, R IR VMEA LA 5 Ik, WA HIME
R R H RIC R TR B, BRI R ORI IR 1% T F AR T AL
BT —AN

LR

int x[] ={ 1, 3, 51};
¥ x AR — A AT 3 AU I — A, XY, B ARTRE RN HAT 34N
o FmAIB T

float y[4][3] = {
{1, 3 51},
{ 2, 4, 61},
{3 5 71},
b

AT A AR S A BRI 1.3 1 53K 3/ S HI M 5041 y [ O] 55— 47, Bl y[ 0] [ O] ~
y[O] [ 1] Al y[ O] [2] - fblbh, 5k vItafe y[ 1] Fly[ 2] - BAMIMEIS H A, HiLl
yI 3] TR AT O 5E A MR T LIt F 974 0] 354



float y[4][3] = {
1, 3, 5, 2, 4, 6, 3, 5 7
H

y WWME LA e 55 TR0, A8 y[ O] IMAIEUNEAT LhAC 646 5 TFA, BRI y[ O] MIMIGA LS
Pt 3462, [BL, y[ 1] #H0E R LER 3 A TCEMAT R, vl 2] IR, 534,
R

float y[4][3] = {

{1}y {2} {3} {4}

H

KWy 851 Ciy B — D —4e 84D, HRIKITaMERAYILR1E R 0.
=5
char nmsg[] = "Syntax error on line %\n";

P T —ANFAL ST TR LT AL T . SEAL R
FEHSINI 7

A.88 kA4

FESE B c (i, w5 R AT R SR A e . 5 AR s R WA R A S
HERR, 100 si zeof MSERRZHRE), FAlI7e EPRI AR R 4 7o AL ISR A4 mT LASE ok
AR, ML EUE, U BRI, FURAIE TR A AT E .

K4
RN E R %A A opt

55 )74
fet
Hokt opt  FLHEIR A A

LS A
(H A1)
FBES AT opt [ A opt ]
FLB S opt (B ZHIE opt)

U RAZ SR AR — AN AT, A T B RS AR AN R A MR AL . A
(FISRILRE S BAR IRFF IR AR .

i nt

int *



int *[3]

int (*)[]

int *()

int (*[1)(void)

b 6 NAEUI Al 4 TR AR, <R IR B IRE . < 3 MR ALY
MRS AL SRIRTR ETCR MBI IR “ARIRE S R DR 1) B fis
EHRREC S <AL, JLRBEERIRE, BRI da m s aEt, 2 BB 24 HR
[l — AR 7

A.89 typedef
TERESBLIIFE T t ypedef [ WIASH T IR 52, T 58 SOMRA i LI bRIAT . St
FRURAEIR h 285 L4 o
HAGE X s
PRIRFF

typedef 7544 38 K 4 15 ORISR BHRIR G LA AT R RN 47 (S0 AB.6 1Y),
BJE, A AR BRSO TAH I I I ST B I A OB

B, e X

t ypedef |ong Bl ockno, *Bl ockptr;

typedef struct { double r, theta; } Conplex;
ZJa, b

Bl ockno b;

extern Bl ockptr bp;

Conpl ex z, *zp;

WARBIEMAEY . b (28405 1 ong, bp ZEAL0L “48 1 | ong RALAIIREE 7. z SRAY 045
SEMSTHIRY, zp MSRE N IRZ LR R TEE.

typedef RIAUE SOFBRAGINBIIZRAL, &8 SCT Ha R 1 3G, KR, ]
LI o 5 — oy BT R A W] AEA T, b HILEAEAT | ong ZRALXT R ISR ] o

T ST SR RSP BT 75 0, LA R S R . I,
R

extern Bl ockno;

%A = E A U] Bl ockno, {H R4 A1

extern int Bl ockno;



I E3F A T Bl ockno.

A.8.10 RAEIZEH

RIS SR IAF RAL S M F SR B WIAT AR 15 (5 5 BE SR U W14 2 (1) (R 253 0%
F, Bt AR ong 2555 T 1ong int ), WX SRR EHIFTREEM . BA A ERR
WA A SRS S ARSI AL SR ANEN 1, R I ohmid (4 A ul
TERRIL M SR ISRt AN A 1

FERETF IR AR t ypedef SEATFMIERPTAT R BOEASEAR IR, @R PS4l
ZFEWIRE (S0 A8871) M, HENTSRMUIHIATRAEN, WX 1. £l
KEMREIL XS HE R AR EZ PR

A9 ERA
WRANKE AR, AU HOEMUP AT . BRI PATHE —E SR, HEA . R
ZWSPIREESIER
Hh):
bR i
RIEAER
i
HPETE )
2NN
Bk a1

A91 HIRESiEA

WA A AR S TS

Wi bR T 1A
FRiRTF: A
case fEFIAA: 1BA)
defaul t: i&f)

HIPR IR R IR 5 P ) T b R F e B S IO — Al A got o W FUIKBEES H
bro FRIRFFIIAE L AT s PUARRS A A QA 72500, A2 5 e FRRAT R,
I HANRERHR A 0. PRANE B2 A1LL Y.

case b5l def aul t b5 F7E switch iBA) (W, A9.47). case br'g T I &



FIAB XL A N HETY
PR AR B AN AR P IO P AL

A.92 RiKAEA]

Ko ik f L il R), HIE R s
RIENTEA:
#iE opt;

K 2B AT A WAV F) sl ek B B ) o ik s Qg DR T A BIE HIHE T — 4Bt 3T
HTE A AT RIE KIE AR B Ao 2SR H IROD IR RS NS IR R
BEEAR T .

A93 REIEH]

MU TR A — SR AT, TR R A6 (BHOY “TERP ™. B
HOE P IR AUARUE — M RAIE.

it

{ £ opt iEH)E opt}
LRSS

P

P A
HHE

ity

frhR )

USRS WIS AR AR IR AL TR e BRAT R 1 TR, WU AR P W AE R e B AR el (L
ALLL D, BRI G IR e R, — MR IRFE R BRI k. ei
B IE TR — 2 2B AR R (S0 AL, AEA P IR IR TR A .

B0 B WA A A CE NPy R (0 TS I PR T 5 SRAT PRI 42 JE P ] P > 147
UERIAT BRI FOREARE P B, WIANBEAT WG/ . Stat i ¢ FRBY IR GANAERE PP T 4R AT B4
.

A94 EPEH]

PR A B LA SR E A
e STREIF



if (&) B
if (KiEAX) EA) el se A
switch (&) EH)

FEMRIEAI i f A, RIS CRAUY FRRB RS R HEHoRkE (BT
MEIERD, WERAZET 0, WHATE A TiEf). EH AR , WRKIEAN 0, Nk
A TIER), WDk el se S RER PRI AL FRILE el se 191 f AR, W
LA el se (B SCPE )i

swi t ch B AR A IA ) A [ B K48 i ) AH RV IR 235 o QB swi t ch 2 5 B 4
SHRR R FRL DU R, BRI R ) — RO R A TER) . IR AT AES)
Al — A E A case s (S0 A9 1), #HFA X THFEIATHAMET (S0 A1),
case T EB A O BERRTE IS 2R, [7]— swi t ch B A AT A case % w e
Ja AREAAHFIIE. —> swi t ch IEARZ LA —4 def aul t Fr'5. sw t ch iR LUk
£, case #tdefaul t b5 5EEEHHITN sw t ch FHCEL.

swi t ch iBAHATH, 1 et HRIAX ME L ILRIER, - E S84 case # R AL,
WRHFA case W & 5REAMMEAR], WPKHEGIF 17 51% case #r 'S ULACIIIER] . WA
case W EGRIAAXILE, JHA default br's, WPRHEHIH M def aul t b5 HIER). W
RWA case WEILA, HEA defaul t #5%5, W swi tch iEAMITA & RIHARAT.

VL. AEAFEE 1R, swit ch IEA)JMETIRIAA L case WHRAMAIUY i nt 88,

A95 TRIFEA]

PR ) TR E R BT
{ZEANIERA)
while (#ik) W
do i) while (Fikd):
for (LK opt; Kk opt; KX opt) 1BHA

7E whi | e iR do A, HEREXMMEAN O, H it —HEZPIT. &
BN AR R ST/ EF R, whi | e IEAJZEERHATEIIR KA, S ILAIER,
1M do WEAJFERERAEH f Mk 2k o

7t for i), FH—AREAIIIE—IX, HTXNESRIG. %R R E AT R
Hillo 2B AN RIBZLIUN FARBE I S FREF A, AERHRIF G A v S . Wz aRIA
ST 0, W) for EAJZIEHAT. BoANRIEREFRIEA G, CLEFER T
Wtk HRBIBATRRE . Fra R A REIE A S I E G LB gs k. R iEa A
conti nue 4], NEA)

for (FKixX 1, FiENX 2, LXK 3I) EH

ST



wikA 1
while (Fikk2) {
]
*KikA 3,
}
for AP 3 ANEERPEAT LA . 5 ARk I TR — AN E 0 &

A.9.6 BkEiEH]

BT ) TG S L B R 25
B

got o FRIHFF;

conti nue;

br eak;

return £z opt;

£ got o iU, ARIRFFLAURAL T AR ECH AR 5 ( S W A9.1 7). IR HER2 Bbn 5 1
SEMMTE ]

conti nue EA)HAEHILAETEIMERIN, R 3h# 1n) 40 2 LU TE ) 1 B W JE TR AR 43 .
FHERI Y, 75 N AUE IR

while (...) { do { for (...) {
contin: ; contin: ; contin: ;
} } while (...); }

Wik cont i nuet WA ELET /NITEAER) T, WIL/EHE goto conti n EAJSEA.
br eak &4 L AETIAEEIAIE AL swi t ch AT, B &b S iZiE A BN EIERE
FIIPAT, FRR I g BRI R — 455

retur n AT REE AR BOR 25 I . 24 ret ur n BEA) N RIS, Rk
A EDRR IR [P 20y bR B P o B0 I T B 5 A B SR RSB, I 3R IK OB e ok B P A1
PR KR IR [P 2R 2

B RNL R B G RN T AV RIA R return ). WML, &RIFIE
AR AT 3 S o



A.10 SMERFEEER

feftsy C ik s s BN PITH ORI T, e NN WP IR, XL
PR, ] DUZ BREGE o

FE LG

LSS

FHE L HMER R
LSS

PRAIE X

Ll

5 T o7 0 PR SR M P B A R0, S 7 ) P — )
HFTAEBR S CHOAR . SMTE IR T M A — g0 Lo th B BRI, BETERUN 5
HLEFTH PR

A.10.1 RR%ENX

B BOE CRAT FAEA
PREUE X
AT opt AHIST AR opt H&IEA)

7P B L Re A P AR 2R U AT ext ern B st at i ¢ f3 JCIX N EAEE U I BF 2 TR (1%
A, S0 A2 95,

PR [ 4540, 64 L $RETER vol d SEBYIME, (HANRRIR [B] ok B sl i 28 Y
PR AR B R 1) P B T 20 3R 8 BT R W AR BT e B, it Uil A R A
PIFERZ— (S0 A8.611):

HIZEA YR (EASHERIEK)

ELEA WA (AR IR opt)
Forp, ERRA WA AT LU AR RS B B3 5 3R AR RAT . 552, AREEd t ypedef s
SCRRHERAL

SRS MBI B EOE X, BRSBTS HER T W], B
HOEWIAE A (K IR A Bk bR TS EERBER T R voi d 88 CRYIZMAERATIE
XZHO G, TR SEEERER A RS IR AL RS — MR . WRIE S
RBZRLL “, .07 Gl W AT R o B ) S Bn 2808 H T A2 T IR A S 88H .
va_ar g ZHUHIERRHER U f<st dar g. h) F5E X, b2 ek e I IAOMNO 25, A 1
FEME R B e T AR XS HI e i 20— A RS 4L

S AR AUE RIS BEOE X ARSI, BSR4y, RS AN



RIMAFEWIERIRE . W T RAEMIEXSE, HRBERIOY i nt M. IR AUL B br
HRFRTIRENIEXSH, ARVFATIIA, IF HACT AR B HIFT regi ster .
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5o WA LLMEMTE SIS, WalLUER Bl T#indude f74 (Z A12.475) IR 4
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AL RS EAR PRI 515 SR S S H . SEERSEOH 10745 5h P IEL T AFH
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#defi ne TABSI ZE 100

int tabl e[ TABSI ZE] ;

X

#define ABSDI FF(a, b) ((a)>(b) ? (a)-(b) : (b)-(a))

EXT AT, ERPIEADN S ZNGEIE. SRAT RPN R B ARNE, Z85
R EME AT DURAT R AR, LR mT LR dREr. [N, SETReARIER], T H 52 5w
o —RHATINAR, 53— KA R

BUEH A s
#define tempfile(dir) #dir "os"
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#define cat(x, y) X ##y
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SRR G RIS TR E S IR s

#defi ne xcat (x, V) cat (x,Y)
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#i ncl ude it 574
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#if HELIAN

#i f def FRUUF
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elif #:
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elif 47:
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#undef FRiRFF
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elif #:
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<assert.h> <float.h> <math. h> <stdarg. h> <stdlib.h>
<ctype.h> <limts.h> <setjnp.h> <stddef.h> <string.h>
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f open BREHTIF fi | ename $&E 30, FFEIRIM—N5 2 AHSRBGUR . a1 B4 FFE1E R
e, DR [F] NULL

ViR B mode ATLICH R A BRI L —:

TIPSR SR T

QA T, JFMER AR A CInRA 1)
BN ATIFEAIE ORI, I SO IR A 2
FITFSCARSCAE N T30 (RIS

QU SCA SR 308, JFINER CAFERI N A CITRAT I )
"a+" BN ATIFEANESOR SO T 300, SR I SRR

Ja 3 Moy (R 2D RVERTRI— SO T RS o FEEA S A Ot FErh, A2
F 1 ush BREESCPE e 7 R E . WnAE iRy 2 5/ b b, @i “rb” 5k “wb” %
MR —HE RSO AT ERAE . S0E4 fi | enane FRGERZ A FI LENAVE MAX MERF. —
W% A1 $T T FOPEN_MAX N 3CA.

§=;‘=9’=5_"=

FILE *freopen(const char *fil ename, const char *node, FILE *strean

freopen %LL node f5EMBITIF fil ename FRERICH:, B0 s
stream$FE M. EIRA stream #7HETNUERE] NULL. Freopen RA—MH T
stdin. stdout Flstderr FHICHELISCHE,

int fflush(FILE *stream

PR, 1 ush BRECK 25 292 b IX AR W RS NSO I T A 808 S 2030 rb o )
TR, HE AR AR E . AR S I R A A A R, R IE] EOF, 75 0ER[E] 0,
f f1 ush( NULL) Rid0e AT 4 HH .

int fclose(FlLE *stream

fcl ose RECKITAREANMEIEE AN streamt, EFFZIX PR AR AL,
R A B BEH A B0, B R 47 AR 0] EOF, A5 W3R [H] 0,

int renove(const char *filenane)

remove REMIER fil ename FREMSCH, XK, SRR EFTITZSCIFIRAER R
U RS AR R, IR [A]—NHE O {E.

int rename(const char *ol dname, const char *newnane)
rename pEESCCHINA 7o TUERERAERIG  WIR A —NE O fi.
FILE *tnpfile(void)

tpfi | e PR A" wo+" Gt — /MG SR, 12 SCHRAE RS DG P BRE 13 10 45 AR 4k
HEMIBR. S a0 @S e, 1Z R BRI — N W Sef R M, IR [A] NULL .

char *tmpnan(char s[L_tnpnani)



t mpnam( NULL) BRI — A 5B S AR AT, JFR A A a A A S &
AR . t mpnan( S) MAGE AR FAT BRI s . IR e/ AR EIEIR M. s
T2 /DTA L_t mpnam AN AR, Trpnam ef 7 BRI T IS 2 A2 A [l IR 44 0 71
FEFHAT LR, Je 2 HURE IR A e TMP_VAX AN AR 4470 R, t mpnam R 22
T AT, AR,

int setvbuf (FILE *stream char *buf, int node, size_t size)

set vbuf EREFEHIA st ream gt fEATER. 5 LA IL EATAT A 2 17 2 200 FH itk
M%. 24 mode [{EN_| OFBF i, Kb 75422500, 4 node [F{EN_) OLBF I, FEXfSCA
SCFRATATEEM, 4 node IMEA_ ONBF I, KA EZ M. Wik buf FIMEAZE NULL,
W set vbuf BRECK buf & i (1 DXIRAE IR IGZEMP X, SIS EL— N EMIX . size e sk
MRS, 08 set vouf pR &S, WER[FIAS—FE 0{H.

voi d setbuf (FILE *stream char *buf)

WR buf EA NULL, WISCHW stream MZEph; 50U setbuf eECEN T
(voi d) set vbuf (stream buf, _IOFBF, BUFSIZ).

B.12 bkt

printf R A0S A%
int fprintf(FILE *stream const char *format, ...)

fprintf pRECEEIEf or mat UEEH RS SO0 S AT, 5 2 st reamiiit. IR [AIME
JESEPR B NI 27 AR IR [ — AN S fE

A% U PRSI R Bl Wl AT CREBCR R RN i b i W] (25 vk
B R R EESHIEARANATEND o SR NHAR UL LU P RF0T Kk, DU T AT A R 7E% Fe it
FAFZ IR DA LTS 51 A 7 -

Pras CRTRARMERMUT ML), FH 118 ol 4 i
Fi e YA S HAE L T BN e 55
+ R e R BTN FE fes
g MR NERARIES S, WA —A~7
0 XTHUEA, MR N T FBERER, WIS 0 M T A
# e R E . R o Fedle, WIEE—ANECEAE: WA x 5 X Fik,
V)45 A2 e g A O {E AT AN Ox BE OX; X T e, E. f. g ok GHeie, fHefih
EAFE— AN T g B GHEA,  Fae i R 0 R R O Rk R B
—ANEUE, F TR e B N F B o B R 0 S 0 B A D Bk BN
WARSE TRREUN TR, WIAES e Can R ER A S5 G WA A ) 38
A ERE . AR O, RS, WERECE T 0 AR, WA TN 0,
wT s T R B e RIS S
FORKEERIE NP, e T AR RN G KT e EEE #H,
EIRE AT BN UG EC A G 0T g B GREHR, Br R e T BN A U B
XFFHEREL, SR T EN A B OB AT A AEAT. O LLA S SR I 98 )
KJEBMRF hy | 8L L. h RoEAHNZ40% short 8¢ unsi gned short 2874



Ho | RARKGHN S 50d% | ong 5k unsi gned | ong K4 L RaEAHN KNS
¥4% 1 ong doubl e KA H,

T PERURS BE A (AR — A B #OT DU fi5, XAMEOLY, 2Rl i s — 45
HotHAAE O SHeRZih i nt ),

R B-1 A T IR 75 SR S IRYGA T P A AR e 74, WILAT A ey
5E 3o

#£B-1 printf BENELER

TR SRR B R

d, i int; FRSRERRR

0 unsi gned int; L5 \HEIFRR

X, X unsi gned i nt s ERFS TSRS GRATTS Ox 2 0X), A Ox, W] abedef, il OX, WIff
A ABCDEF

u ints RS TERIEOR

c int; ¥#h unsi gned char K5 h—ANFERF

s char *; fTEIFRFHDNTHR, HEBE\ 0" sl THTE T HORS EEHR € 10 77 4L

f doubl e; JBAA[-Immm.ddd ¥ HbbIZR R, Heb, d B BORSEEIR E . BRAKSEEN 6. RS2 N O I Ak
AR

e, E doubl e; JER K[-]m.dddddd e +xx 5¢[-]m.dddddd E +xx. d (9% H fkEEE#E, BIAKE N 6. KN 0 IR
i /N

g G doubl e; MFEHUNT-4 BUKTFAET RN, RHYe sioE Mg, SUERHW mikal. B o F/hgos
ANHTER

p voi d *; FTEREHE (AARZR T RS 5EmAE50

n int x5 FEFCYE, Sbprintf AT OFRIOEE KBS NSNS0 R TS HE

% AT SR ATH AR 5%

int printf(const char *format, ...)

printf(...)REEMm T fprintf(stdout, =),
int sprintf(char *s, const char *format, ...)

sprintf RS printf EEEAME, EHAHREEAZI AR S s 1, FFL\ 0
4. s WAV K, DUEM AN M 45 R . R B0R a] SEBRf A0 48, AEFER 0" .
int vprintf(const char *format, va_list arg)

int vfprintf(FILE *stream const char *format, va_list arg)
int vsprintf(char *s, const char *format, va_list arg)

vprintf. viprintf. vsprintf X 3 /NeRE SN printf BREEEM, HE
i1 ar g 0% T IS4k . arg H%: va_start ¥k, BT As va_ar g WAL,
PGS BB L B.7 A xf<st dar g. h>3kSCHFiTHE



B.13 &=tk

scanf pREAEHE#S AL S N4
int fscanf(FILE *stream const char *format, ...)

fscanf MRS format AU streamFEZURAN, IHAEEHUG EIRES 5
BENZH, PN SERBIE MR DGR format JHSEN, ORI 40
RPESCAF IR R AL RN BT A, e EORIE] BOF; A0, 3 0] SE Rl S e IR E 1
AT EH o

1A H format T EFERESU], E M TR S A TR . A% AT R T LA
& MAIH

S
WA BRI, EHEMAT TR (1 AT TR

BEIT, A% —ABRRET AR (T, — /M BT B (o
B, A AR BRI (hy | L) (AT LUR— MR AR AL

it e TR — MM BUR R 7 2 8 25 AU R AR AR N RS 80 1) 1) AR
B (HE, WEREHUH T SR DRl 745>, Bl s, WEREBkD Y A 7B JF
AHATAA . N BN — A AR AR A4 A i, il 3] R N ARk B i
RFBCRERE CURRATIN) I, X A 7 BB A R . XA, scanf BRECTLLES
AT I A RN, RO SAT AR R 28 AT (28 IRF AR ks . BRI AR AT . A IR AT
PATHF . IR U )

HeHe A AT U T N BO AR T 2 RN S AR IR BT . BRI AT AR
B-2 i,

WRZHGERR W short BAMAE | nt BARGHREE, WIFEHH74F dy i+ ny o, u Al x
Z AT RN EATSE he WERSHORIRR | ong RAFRER, WIFEIX U /7 e o =7
BED . GRS HUEIE M doubl e 25 AE f 1 oat XM K4R4EE, MIZEHHL TR el f 1 g RIAS
DU EFBEL . RSB HUEIE R | ong doubl e 88 ({484, MIEEB T4 e £ Fl g BIATLA
n ESBEL.

#B-2 scanf REIHRFER

TR WK 2
d FRERIHEEG int ¥
i BRHG int * o RHEEEOTRUR \HERD (BLO FFSk) s N (Bh Ox B 0X FF3k)
o JNHERIRE S CRT DL AT 0); int
u TG4 % unsi gned int *
X PN bIRE R AT LA AN TS Ox 8 0XO5 int
c THF; char *, 2T BB KO ME B IRK TR O A7 20 E B b, AR\ 0" FESEEE M BRIME N 1.
FEIXAE T, B N B S A 7. MR T ERN T AN A s, T MER % s
s A AFFLURI A R (AR 5145): char *, BRI ATl ZFAF LA 29, B

TRAFIZ T4 8 DUSAE R BRI \ 0° 747
e, f, g R, float *. Float FEGESHMMARKK N —DERIES S . — MRS MUt 8,




AR ECTB (PR e BUE JEIR— AN RE A IE ST A E0

P printf("op") R AHTENMTREE: void *

n H 20 H T 1B s BOR A AR E AR N S HT: int xSRI TR . BTN O A 1 H
T

[-.-1] S5 M A S VLR N PR P K AR P8 char * o REKHBINNO o []...] ks
e 7

[~ S5 I A E S A LR A T A P IR AR F AR char o REFSBINNN0 [~ 1 &R
EEPREE T ]

% PR U, AFEATIE

int scanf(const char *format, ...)

scanf (...) %5 fscanf(stdin, ...)AMI[H.
i nt sscanf(const char *s, const char *format, ...)

sscanf (s, ...) %5 scanf (...) &, IIAFEKZE, BI& KN/ RIS T 7257
$s,

B.14 FfEA / FH R

int fgetc(FILE *stream

f get c BREUR[F] st reamyi it F—NF4F, IR[HIZEAN unsi gned char (B 46454 i nt
KA WP AR R BT, Ik [E] EOF,

char *fgets(char *s, int n, FILE *strean)

fgets I Z K T n- 1 NFEFRFRANZIEAL s o MBRATRII, EEITRF RN 2EL
s, EHGTFELIE. B4l s LI\0 458, fgets BEURIFIEL s. WRFIAE AR
oA AR, IR A NULL .

int fputc(int ¢, FILE *stream

f put c REHEFAF ¢ (B3 unsi gned char 287 #2109 st ream . BRI
ANIFAE, 5 AR 9] ECF,

int fputs(const char *s, FILE *strean)

fputs BEIFHFEH s CREEFR \n' ) R Bt reamd; &k [l— M EAHE,
A7 A IR A EOF,

int getc(FILE *stream

getc HEZEMN T foetc, IAFANZ, X4 getc e X NN, CrlfeZ IR
st ream ({1

i nt getchar(void)

get char E#EEEM T getc(stdin) .



char *gets(char *s)

gets WREEL N MRAITIEAZIEA s 1, JHEKRRIIATHHHON TR\ 0" . EiR
FI%C s, WOERPHE SRR REUR A4 R, WIRF NULL .

int putc(int ¢, FILE *stream

putc KREZEMT fpute, FIAREIKRE, 24 putc EREUE SCHZER, ElReZkitH
st ream[fI{H.
int putchar(int c)

put char (c) KEE4 T putc(c, stdout).

int puts(const char *s)

put s BREHEFRFFH s FI—MAT R 21 st dout Hho W AURAERT R, MR [E] EOF: 75
W3R ] — AR AR

int ungetc(int c, FILE *streamn

unget ¢ B ¢ (¥5#h unsi gned char 288 H0[F) stream™®, FIRX %
AT EARAERT, R FNZ TR AR IR BES Bl — N 24F, HIL AR & EOF. unget ¢
PR AR [P 5 I 4% W AR, IR [A] EOF,

B.15 H®EHA / AHEH

size_t fread(void *ptr, size_t size, size_t nobj, FILE *stream

fread ERE ML st ream P ELHURZ nobj] NMKE N size X%, FHRAESR ptr $51A
FIEZE o e IR PR I B30 H , IGIR PME AT BE /N T nobj « AZIE L R %L f eof Al ferror
RAFEE R PITIRES

size_t fwite(const void *ptr, size_t size, size_t nobj, FILE *stream

fwriter 5 pt r 45 1 AL P E nobj ANMKFE N si ze BN, F-4 B st ream
W BRI NS EE . R AER, IRIPHES /T nobj [RME.

B.1.6 el

int fseek(FILE *stream long offset, int origin)

f seek MBI st ream KU E, JE S80S B MFTHAL & PG . X1 3k
S, A B RCE I M or i gi n TFEAII A of £ set N FEAFAL.Or i gi n M T LL A SEEK_SET
COEFFIEAL ). SEEK_CUR CHYiA7 B ) B SEEK_END (SCFZ5 oAb ). X T304, of f set
WRBEE N 0, BRE AR E ftel | R[AIFIME LI or i gi n {E L)L SEEK_SET).f seek
PRECAE HH R IR [P NE O

long ftell (FILE *stream



ftel | MECERI st reamiiif AT SCAFALE, HARINHZREGR A1 L.
voi d rew nd(FILE *stream

rewi nd(fp) BREEEMN TiE4) fseek(fp, OL, SEEK SET): clearerr (fp) (AT
giRk.

int fgetpos(FILE *stream fpos_t *ptr)

f get pos PR st ream i M ETAL EIC SR> ptr A, HERE )51 f set pos pAZ H Al
o AR Pl—AEE 0 {H.

int fsetpos(FILE *stream const fpos_t *ptr)

f set pos PRECKUL st ream P ETAL E WE N f get pos dkfE* ptr AL E . 7 AR
MR [Al—NE 0 H.

B.17 HHIRACEHRH

MR AR I EIA SO R R, BRUEEE TV 2 R BER S BEEDIRSTR R T . IR SR
NPT U s BRI . Sah, FAIRIA errno (FfE<errno. h>H =) AT DA & —
ANMEG S, el LgE— 20 T il — I B RS B .

void clearerr(FILE *strean)

cl ear err REGERR S5 st r eamAH G SO 25 R AFFI B R TR 7R T o
int feof (FILE *streamn)

IRBCE T 5 st reamififHR I SIS KRR 1T, feof pRECKIRA[—MF O fH,
int ferror(FILE *stream

WERWE T 5 st reamitAH KR INETRTR/RAT, ferror pRECKRR[A—AFE 0 1H.
voi d perror(const char *s)

perror (s) MEITEI 748 s KL errno H R A N AR E,  HRRM R A
RPN BRI . R B TR T AT FAE )

fprintf(stderr, "%: %\n", s, "error nmessage");

R strerror MEE, Z W B3 WHHNH.

B.2 FHEAEFMK: <ctype.h>

S A<t ype. h> ] TSR F AT IR B RS EI 0 i nt 88, S8
(M 20E EOF 8ir] ] unsi gned char SRBEORIGTAT, sAURIFIE ) i nt 8, R
SR c WRTREIZAT, WK EGR PR O (RZRED, R[] 0 CGRIRED . 1X 48 R Fr 45 -

i sal nun(c) PR i sal pha(c) 2kisdigit(c) AHE



i sal pha(c)  B%i supper (c) ki sl ower (c) hE

iscntrl(c) ¢ AFEHITFHA

isdigit(c) c ATHEElET

isgraph(c) ¢ 2ERZTARSMATFTEN 74T

i sl ower(c) c B/NEFR)

isprint(c) c AEFETRIITI SR

i spunct(c) ¢ Rk EREREUE AN AT T LA AT

i sspace(c)  c K HUIFF. HATHRF . [BIZRF e n] TR AT B 1n) i A
i supper(c) ¢ ZAKETH

isxdigit(c) c2t/NEEHET

157 A ASCH I F 4, ATEI AR 0x20 (1 ') FOXTE (' ~' ) Z[AI[F8F; #4555
FREM 0 (NUL) 3] 0xI F (US) Z Al (47 LA M F4F OXTF (DEL).

TEh, RIS T BRI RN R e
int tolower(int c) ¥ ¢ B /NG B
int toupper(int c) AR S N S

W ¢ 2 REFEE, W tol ower () iR [FIAHN /NG FBE, AWM ¢ WER ¢ &/NG 5B,
M) t oupper ( c) R [FIAHN )RS FBE, AR c.

B.3 ZFHHREH: <string.h>

kfh<string. h>ioE LT HALFRFR RS, B dmBum 4Ll str FF3k; 4l
PRE 4 DL memTTsk. BREAEC memmove A, U BRECER B e LRSI R R HIIT A .
FL A R EO 350/ unsi gned char KA B G 5

E R, Zms At 284 char *; cs flct 25 const char *; n 38
BN size_t; c RAAint CEal#c sy char 287,

char *strcpy(s,ct) W et (BHE\0' ) BHIFEITRE s F, iR
EIRS

char *strncpy(s, ct,n) B4R ot HiR® n DMPRFEBIRI PR s L Jf
B s, Wgct hAF n ANFER, WA\ 0 R

char *strcat (s, ct) BAFFER ot &R s MR, HiRMl s

char *strncat (s, ct,n) BT ot TR ZHT n N EMIERRI AR s R
. FFLAN 0" S iR EOR ] s

int strcmp(cs, ct) EL 7458 cs Al et 24 cs<ct B, iR[l— 1,
M cs==ct I}, R[] 0; % cs>ct W, k[Al—AMIE
#H

int strncnp(cs,ct,n) BT cs MR ZHNn MAFHFARH ot MHILE.
M cs<ct W, RE[—MAEL: Y cs==ct K, &[A
0; Hcs>ct W, R[[—/NIEHL

char *strchr(cs,c) R AT ¢ 7T cs Ha— UG BRI B 1Y
REF: 2R cs AV ¢, WIZRREUR P NULL




char *strrchr(cs,c) REFE ) EAF ¢ (R AT es iR Ja— IR AL B
MFRErR: Wik cs TAEE ¢, MIZRREGR ] NULL

size_t strspn(cs, ct) REFRF R cs TS et IR ETS I R
size_t strcspn(cs,ct) RIEIEFFE cs AR ct P IERF AT IKE
char *strpbrk(cs,ct) RE—ANRER, ERRM R ot TIMEE AR —

OCHIAE 74T R s PIIALE; Wk cs Hikf S ct
AR 54, R 9] NULL

char *strstr(cs,ct) R —ANREE, EFRMFRE ot B IR AT
Hoes PIME; WH cs PARSFERE ct, NR
[F] NULL

size_t strlen(cs) RIMFFRF R cs MK

char *strerror(n) IR —AMRE, BIR M SHERG 5 n XY RS S
TR CHPRE B RN A BARSEEAR DO

char *strtok(s,ct) strtok MEE s PRI ct FINFARFREMId .

A ES LN TS

Xfstrtok(s, ct) @47 —RIFH, TRHEFERFH s plir2ads, Xl 5 et
PP TAF B, s BAER. elER s, HIAET et DAl
¥ s P —AFEREEA N0, JRREER WA SR BES, SREH strt ok s

CeH s 2T NULL F5770, BIIRIEIR — AR ot PEfiid 5. 2 s s aXren
WA, R NULL. RIS ot a AT,

P mem I3k (1) R B0 AR SO R 5 SRR &, L B H (PR R — AN R ek i
Ho fE TR E T, s At 12400 voi d *, cs Hlct HIZKAUEN const void ™,
n MM size t, ¢ FIZRASY i nt CE#E44 unsi gned char 287),

void *memcpy(s, ct, n) R4 ih ot I n AFRENR s B, JFIRIA s

voi d *menmove(s, ct, n) ZREDIRE S mencpy ML FIAFIE, MXRES
I, %R B RE IERIRAT

int mencnp(cs, ct, n) ¥ cs MHT n NMERFS ot TR, FLRIMES strenp
(73R [ {E AR ]

void *menchr(cs,c, n) Rl —ANEEE, SRR ¢ 7E cs VOB E . T
cs HIHT n NMERFHHARIITRS, 3R [A] NULL

void *menset (s, c, n) ¥ s PIET n MR A ¢, R S

B.4 #FEEE: <math.h>

S 3CAf<mat h. h>rf AT S e FOR S

% EDOMFI1 ERANGE (7E3k3CfF<error. h>d i) EPANE 0 8 &, H TRk
B 58 AR S 5, HUGE_VAL &> doubl e 2RI IERL. 4B T EUE X
IVE R AN, o B e SOIRAR R o B R AR 2 SO R I, AR er rno IR{EDR Bl 13t
B EDOM B BUTIIR [P 5 HAR R SR G o n B ek B0 45 SRANRE ] doubl e BRI, T
SR . g R RSN, RRBGR N HUGE VAL, A IERIIE S, errpo (1A
P pl s B ERANGE. 4453 Ry, pREuRM 0, 1M errno &7 E A ERANGE ZEHLH /4




(KIS AE o

FERERA, x Ay 192887 doubl e, n SRR int, Jrf el BiR e 282434 0
doubl e. =R INEL IR .

si n(x) X MR IE 1

cos(x) X MR 5% AE

t an( x) X M IEYME

asi n( x) sin'(x), N[ -n/2, n/2], Hphxe[-1, 1]

acos( x) cos }(x), fHE N[O, =], Hixe[-1, 1]

at an( x) tan ’(x), {HN]-n/2, /2]

atan2(y, x) tan '(y/x), {HEN[- 1, =]

si nh(x) X R IE 5% A

cosh(x) X TR HH 42 5% 4

t anh( x) X R IE DI

exp(x) R e

| og(x) HARXEL I n(x) , A x>0

| 0g10( x) LA 10 RN EL | 0gio( x) » Hrp x>0

pow( X, y) XY, WS x=0 H y<0, ¥ x<0 Hy AL, Hr=Ew X
SR

sqrt (x) X WIPFITAR, o x=0

cei | (x) AT x /NS, b x (2824200 doubl e

f1 oor (x) ART x i AR, b x (282420 doubl e

f abs(x) X L5 HE| x|

| dexp(x, n) T x. 2"

frexp(x, int *ip)

X P ANE[ 12, 1] XTI I BN —A 2 AL, 4
R R B, IR REURAF e exp . WER x 4 0,
WP 53 3504 0

nodf (x, double *ip)

3 73 AEECNEP oY, PO IR IE A5 45 x AR . 1%
HOR VN Ty, BB IRAFAE T p B

fod(x, y)

K Iy W RREL 5 H | AR Wiy S 0, NGRS AAR
K SEBUAH %

B.5 ZHERH:

<stdlib.h>

Kft<stdli b, h>r ] T —SSHATHUR e, AR 2 LS 2R B T AR (Y e
doubl e at of (const char *s)

atof MRECKFFH s ¥l double KA. ZW LN T strtod (s,

(char**) NULL),

int atoi (const char *s)

atoi PRECK AT s MOy int KA. RSN T (int)strtol (s,

(char**)NULL, 10).




| ong atol (const char *s)

atol PRECKEFIFE s Heiloh | ong 2B ZREEM T strtol (s, (char**) NULL,
10) .
doubl e strtod(const char *s, char **endp)

strtod A TR s IATEEHN doubl e 2R, JRLERH BT s (AT S 25 A%
% T endp i NULL, 75 WIZ R BORHE SR 1) s TRAREARES ) (s IS S8 70O T EHAL7/E* endp
e RS B, U RRBOR P13 AT IS U A5 HUGE_VAL; W4 1R, R 0, 7EIX P
FELL T, errno #RKGHBIE ) ERANGE.

long strtol (const char *s, char **endp, int base)

strtol PEK AT s MRS | ong 2R, JRAEREHINBL s MBI S48 AT BR
4k endp & NULL, S UZRECRAETR ) s AR AR5 (s 15670 MRS RA77E* endp
H, Witk base MIHUEAE 2~36 2 [0, WMEE S LOZECY LR Wik base HFIHUE Y O,
IR R Nkl R TS skl . L O Dy T ek, LA Ox 5 OX A ATER & N
HEdl. TIRAEMRFES T . FRHYEIR 10~base- 1 Z [ % 7. % base /& 16, NAJ
DU b FrS Ox 5 0X o iR 5 IR B, W eR i 45 R 14 532 5] LONG_MAX 2{ LONG_M N,
[{] K er rno [PME % & b ERANGE.

unsi gned long strtoul (const char *s, char **endp, int base)

strtoul PREUNINAEL strtol pREUHIA, (HILZEE, unsi gned | ong 287, 4#5R1MH
i ULONG_MAX.

int rand(void)

rand pR% A4 0~ RAND_MAX Z [ D B AL A 2. RAND_MAX (¥ 52700 32767,
voi d srand(unsigned int seed)

srand K ECK seed 1E N ERGHT IOV BEHLEDF 2 R 14, Fh 14 seed IIHIME N 1.
void *cal l oc(size_t nobj, size_t size)

cal | oc BR%CH H nobj MR si ze IR SALRIE B A TR, TR IEHE ) 23 B X
BRFREr s TR IR, R [E NULL . 25 RIHIAR K RE A 0 15,
void *mal | oc(size_t size)

mal | oc BRECH KN si ze KX B IPBCAAF, JHIRIBIR i) 23 B IIFEEL s 47 o 2
TER, MR[E] NULL . 1B AR 23 BE 1) N A DX S T 0 464k o
void *realloc(void *p, size_t size)

real | oc BKECH p FR IR R IR EEECH size MNFE1T . WA BCH N A7 LR N A7
Ko WAL N BRFEAZ, IR AT HIGA . QS8 73 BC 1 A A7 LR A7,
T3 A AF B TCANBERI 64K 1 eal | oc RRECGR I8 B 23l 2 [0 IR L 5 TR R 2K,
WARE NULL . 7RSO, SRR p F81m B s N AR FFAE

void free(void *p)

free BRECRIK p FE M N AFE 0] . 24 p MM NULL B, ZBREAPATAT T E1E. P
iFE A Se R 2 A EC % mal | oe. real | oc B cal | oc 2RI AEE]



voi d abort(void)

abort PREERE PR IEH &1k, HIhfES rai se( SI GABRT) 244Ll,
voi d exit(int status)

exi t BREIR P IER 1k, at exi t EREAGI TIN5 S KIBFAH S, X FELL T,
TS CAT TR ST G2h DR BB VE, BT AT 4T TF BRSO T, 42 R [ 4534 55 . st at us

(AR S ] 3 [R] 25 PR 53 BEA BRI S 2, 15 O {7 28 1k e Bt nT{F FH A EXI T_SUCCESS
ATEXI T_FAI LURE 1 A3 [

int atexit(void (*fcn)(void))

atexi t FRECFILRELf on, ZRECK AR P IE R Ak o an 8 R, i [
4E O fH.
int system(const char *s)

syst emeR B AT s ALBATHATIAGL . WA s MEA NULL, Jf HAT A &AL FERE e,
WIZ PR EORIFEE O . s s MIEAE NULL, R [PIE S BAR SEILAT G
char *getenv(const char *nane)

get env EEUR [P S name ISR AT WA FAT B ANEAE, IR (A NULL. 3
075 5 HART) S BAT K

voi d *bsearch(const void *key, const void *base,
size t n, size_ t size,
int (*cnp)(const void *keyval, const void *datun))

bsear ch K ¥i7F base[ 0] . .. base[ n- 1] Z Al &4k 5* key VLELAIIH. 7- % cnp 1,
WRE DS (BRI DT ASEH (RID, EUO0R AN WRE—4
SZHETHE A, v IREIZE; WRE—ANSHEKNTHE NS, EBHURE—IE
. %4 base WL IHLTEFHES. bsear ch REGR [ —ANMEE, &5 —UCHEIA,
AN ERANAFAEDL BRI, 3R (8] NULL .

void gsort(void *base, size_t n, size_t size,
int (*cnp)(const void *, const void *))

gsort %4 base[ 0] . .. base[ n- 1] 4l (It it A7 PR, Bl A4 1)
KJEH si ze. LERE cnp 5 bsear ch & B AHIE

int abs(int n)

abs BRECR[] T nt KB SH n 4800
I ong | abs(long n)

| abs ERZRIF | ong RS0 n (480 .
div_t div(int num int denon)

di v RS nunt denomif) E RT3, JHE S5 R BIGRAFAE S A di v_t TIPS nt
KR 5L quot Filremi,

Idiv_t Idiv(long num |ong denon)
i di v RECHE num denom PR FIREL, JFAEE R RAAAESE IR AL i di v_t P4



| ong KA R 5L quot Al remHrs

B.6 iHW: <assert.h>
assert ZHT R INZKIDhEE. LT

voi d assert(int expression)
AR AT R

assert (expression)

I, FRIEXMMEH 0, W assert ZHAE stderr THIEI—40H R, Lo
Assertion failed: ®iEX, fileEXfF4, linefrs

FIEMH R, 2K abor t 2 bR AT . JLrb UE SO 4 AT 5ok B T Ak B4 2
_FILE_%_ LINE__.

W g T % NDEBUG, R A& T 3k ff<assert. h>, I assert 2544 20,

B.7 TATESHFK: <stdarg.h>

k3 A<st dar g. h>$fit 1 Py AR KNEH AR s B MR KD g .

e R f A AT AR H LB S4L | ast ar g 2 e M)A — a4 EASH. B4,
TERREE WA —ARA Ty va_lLi st A HE ap, ERIRISR AR LR 2 5L

va_list ap;
TEVI AT AR i 44 S HT, w2 va—start EHIaG ap —k:
va_start(va_list ap, lastarg);

W), BRRIATE va_ar g #RRET A AN SR AR 44 IS ECRAT AR R RN e
ERNIEES ap, PR N kT va_ar g R[] R —4ZS4L:

type va_arg(va_list ap, type);
A MSE e e 2 )5, HAERHREf 28, SAUMH% va_end —ik, W FPR:

voi d va_end(va_list ap);

B.8 IESERBkE:: <setjmp.h>

S Atr<set j mp. h> (A BRI 17— AN i) 38 10 e O AR [P0 1) 05 2K,
BT, EVFSL BN RZ R E 1 B EOR R A

int setjnp(jnp_buf env)
setj np ZoKRIRAE BRER env 1, 1 ongj np {1 . IR EEE setj mp, Nk



ME R 0; Witk2E7E | ongj np A setj mp, MIRMEERAE 0. Setj np HAEH T-HLe |
SCR, AT f AR swict ch AL DEFAE ARSI AR LR SRR LR SR R AR A A
il
if (setjnp(env) == 0)
/* get here on direct call */
el se
/* get here by calling longjnmp */
voi d | ongj mp(j np_buf env, int val)
| ongj np B il — X set j np IERAEE] env T M5 BEDIRAS, [Ny, FEFEHT
WEAAT, FORALER T set j mp I NINIAAT 78R [014E O {8 val . 3% setj np i
FHR R EL AT AL B AT 1k e BR R AUTE LSS, IVF A B ME R | ongj np IS (R {AH
. eV setjp Z)G, WAREA setj mp ZHEHAE vol ati |l e AR T,
W EA TR AR AR E SCRAS -

B.9 {§%8: <signal.h>

Kacfb<si gnal . h>$ (it 7 —LeLbBRE IS AT J 1) 5 1R I 25 Fh e i S IR D RE, ek
YT AR A R WA 5 R e AT A R 5 RS 1) PP KT
void (*signal (int sig, void (*handler)(int)))(int)

si gnal W T AT S SME 5. Wik handl er KIEJE SI G DFL, TSR fHsen

SESCHIER AT A W handl er (IR 2 SI G I GN, WZN&iZAES: &0, A handl er 35
R MBS E I SE) « A1 5 B

SI GABRT  ®i#al, il abort 5l MZIlk

SIGFPE  HARIZHE AL, kRECh 0 ol

SIGLL kg, maAREfR 4

SIANT  HTFRENXHMBES, Wb

SI GSEQV  dRiEAFAE#R VT, Wiy ) AN N A7 5T

SI GTERM  RIELFE P2 kiR

XTREE IS5, si gnal KpRIE] handl er FHT— M W R U 3, WIR B SI G_ERR.

MBERREENE S sig N, A SRRV ERAT N, BESRTGE S eRR sl
(*handl er) (si g) WHIIK—FE. FSRBREFIRIG, P MG 5 R AL E =B TG
AT,

{55 HIRIERARES o BAR I SEBLE 3Co
int raise(int sig)

rai se [P RIEE S si go WIRAIEAEDS, WR[A—AE 0 fH.

B.10 HEASHKEHE: <time.h>

SKICAE<t i me. h> BT SR A0 ] S35 I 1] RS A0 R 2o L ) — S ek BT T Ab s
M E],  BROIN DCAE ISR, R ) H PN a AT Be A ] . cl ock _t R ti me_t P



PRI RIEARSER, struct  t mAFORAE H DI AR GR35 48 € m AP Jl B 11
HI3g I B R s :

int tmsec; MR iR & i R 40, 61)
int tmmn; MCAHT NS FRUR 2R 143 8140 0,  59)
int tmhour; MR IFIRE IS ) /N4 (0, 23)
int tm nday; MHARIRE(L, 31)

int tmnon; M1 Hil&n ) HE(0, 11)

int tmyear; M 1900 AR 2 1 AE 4L

int tmwday; MEIAREZ L RE(0, 6)

int tmyday; M1 H1HEZEMKRE(0, 365)
int tm.isdst; BAR R

AW, tmisdst EAIE, HW2KG 0. WaZE B, WIHAE A .
clock_t clock(void)

cl ock PREGR PR T EAIAT 5 b A AL BERS I TA) o G SR ICT2 R B A BE S ], U3 [
{5 4-1. cl ock()/ CLOCKS _PER_SEC & LLFb Ay B A7 e /R iR I 7]

tine_t time(time_t *tp)

ti me BRHGR A 24§ H P ] dn R ICVE SR H D s a], WG [RHE -1, 45 t p A NULL,
U [ R A [ IR 45 € p o

double difftinme(tinme_t time2, time_t tinel)
di fftime BKEGRM ti me2-ti mel MME (LI,
tine_t nktime(struct tm*tp)

nkti me BRECKEE R t p T KN TR O 5t e 2o s UARIRIIR I D ISR, 454
F G B AL T TR 2 A o ket i me B EOR [BIFHR 15 201 H DI dn SRAZ N Tl AS
AE#N, R M-1.

NI 4 AR EGR I ) AT T 2 S RSO B FR B
char *asctinme(const struct tm *tp)
ascti me BRECK LR t p PRI R4 T 21 B s i) <7 75 B X
Sun Jan 3 15:14:13 1988\n\0
char *ctine(const tine_t *tp)
cti me EECK Eik*t p ) H PN TRV A 2 M s 1] & 85T 51 e& 0 ] -

asctine(localtinme(tp))
struct tm*gntine(const time_t *tp)

gt i me BRECK t p Y H DI (AR O B SN (UTC). AR JGizsk i UTC, Wi
PREGR I NULL. B304 7 gt i me 5 — 2 1O D1 S s e

struct tm*localtine(const time_t *tp)

| ocal time ERECRE5H* t p (1 H DI TRV 2 it )




size_t strftine(char *s, size_t smax, const char *fnt, const struct tm
*tp)

stritime BREGRSE fmt ks Qg5 F* t p P i H S I ()M B 3ok 48 22 il =X,
AR s . o ft BRI print f sRE0h poas Ui . Bl AT (BFRALST N0 )
WEHIE] s e BEANYe KR IR s o 5 AR RS A E N . % smax
PR s B. ostritime REGRFISEFRSH] s PRERFE (AIEFERF N0 ); WRFRF
BZT smax, ZHEECKIREIME 0.

foot (B S 3L X B :

% — BT & RN E 4

%A — 2SR A4

% 51 H 04

"B H#r a4

% 2 b I [A) R H 3R R

%l —A AR (01-3D)

% /NI (24 /NI ERZR) (00-23)

% /NI (12 /NI ERZRD) (01-12)

% —4EPF &R (001—366)

o%m A4y (01-12)

Y 434 (00-59)

% 5 AM 5 PMAH S (1) 24 s i () 2584 o 51k
s F» (00-61)

%J —HER RS (00-53, KA HEEEERTS—TO
o — SR (0-6, EWIHA0)

oAV —HER RS (00-53, KRB IERERERTE—TO
O b H IR R

%X b B ) 7R

%y Atk el £ H (4447 (00- 99)

%Y w20 H A

0z X 4 CHn SR i)

980 % &

B.11 SERFIIMHEXEIPRE]: <limits.h>Fa<float.h>

SICA<l i m ts. h>iE LT SRR RN R, LU Bra IR AT (1 e ME.
FESERR 22 48 AT LA ] SE KRB

CHAR BIT 8 char M FIAEL
CHAR_MAX UCHAR_MAX 1l SCHAR_MAX char 281 KAH
CHAR M N 0 i, SCHAR_ M N char A I/ M
| NT_MAX 32767 int SRR E
INT_MN -32767 i nt A i/ IME
LONG_MAX 2147483647 | ong 2 1) 55 KAE

LONG M N 2147483647 | ong 2 1) e/ ME



SCHAR_MAX
SCHAR M N
SHRT _MAX
SHRT_M N
UCHAR _MVAX
Ul NT_MAX
ULONG_MAX
USHRT _MVAX

+127

-127
+32767
-32767

255

65535
4294967295
65535

signed char A8 KAH

si gned char ZS8M i/ ME
short KA NME

short AR /ME

unsi gned char 281 NMH
unsi gend i nt A RME
unsi gned | ong ZEA8 [ H K MH
unsi gned short &8 [ KAl

FRINMIG < L oat . h>[f)— 74, BNIREEFAHABEAMKKN SR, 4

Y A REASEACRAN DA R fo /NRE . 15K

FLT_RADI X
FLT_ROUNDS
FLT DI G
FLT_EPSI LON
FLT_MANT DI G
FLT _MAX
FLT_MAX_EXP
FLT M N
FLT_M N_EXP
DBL_DI G
DBL_EPSI LON
DBL_MANT DI G
DBL_MAX
DBL_MAX_EXP
DBL_M N
DBL_M N_EXP

2

1E-5

1E+37

1E-37

10
1E-9

1E+37

1E-37

BT Lhse SGE A HI1E

FRECGR RIS, Bl 2. 16
YIRS PN

FERNE P (1) e

BNIECX, x 2 1.0+ x#1.0

FEXP % (LLFLT_RADI X 340

SN PEIE

R N, nilid FLT_RADI X™1 /542 A £ 7R 11
B/ I FAEAL R KB

TN IE N, niEe: 10" 2 AN IR ALEL
FENHE P (1) e

BRI, x 2 1.0+ x#1.0

FEXP % (UL FLT _RADI X 340

SSUNIIPSE AR

RN, nilid FLT_RADI X™1 /542 Al £ 7R 11
507N RS A UURS BT pi 2

TN IE N, niEe: 10" 2 AN IR ALEL



PR C AT /NS

FIATIEE LR ARLAK, CIEF e L Ca kA T 28224k, JL PR R AN IUE &
M —Uy 7, RN RRRY R RO, JRREE T S B A R Sea s JEh i —
SEAE B IE T RO R R B SO s RSB U R A AR AR 5. VR 2238 1 T RE AR A2 B
AT& T A2 13 & 10 SCR — R AA I, RIS I C g 1 s (I R RAh . #TANA, ANSI
PRUELL IS AERT C i F BEATAREALINGR ) 7 ip g i B, JF AT TIE S EE
o FERAEIEX CRMERAT 21T, ANSI KR T 3t C2e L8 a8 P 0t v 3 20 Hh /G IR
D

ARG TARTE 1 UE XM CHEF S ANS| FibstE 2 A2 0] . AT 7EX AL it
WEAL, AW SRIEEMPE . RPN ZE AR R T S i, HEATSS 1 LT
TR AL, BREA SRS 1 OB E — IR el

555 1 oL, ArdE C i OCTHUAR B & SCHE NS, HFdAT T 78 Eblid's
LAY BN T IERAC S IEEST () RERTER R EEST ) BT H
ZEilE4 Clngel i f Migtpr agma); WG ARVHEHIAHFERC 5 R BB A% S48
P ASEA TS . RV (R SORHT S “\ 7 BATAT ISR, A
PR TAEFA R R 8 b TEAE RS0 A2,

AT B AR IR 1) e AT RS IRy 31 NF4F: BAT AN S B AR T (1 de M
WA LA A 6 D4 (IR Z 2B rp A VF A IAR IR

R 57 227 G = F R P8 AT LR R B LA A h i DI A 45 o ST #.
VAT T S L ERER, S AL21 . R, SFREAIRGIN
ARSI “2?7 RIS L.

FINT —LH G ¥ (voi d. const .vol ati | e.si gned fil enum, &8 entry
WAL

S8 ST AR A A T A FH BT e AR 81 o RN B 5 45 ) )
AR SC, WA RogARoe . 20 A257.

FITA AR ) — A4 8 Fi 9 ANHAE )\ E
WARHES IN T SRR, A5 RSB sl . Usl L HIT#8Y, FaliL
T R S RNl T o R 8EH 2R AR OS (Z 0 A25 ).

FHAR IR A H o O R — il

PRt T R E AR R A I EA AR B IR R T, S0 A26 71,

IR —F, XA n] DAEH DG si gned 8% unsi gned 23X F 4
WA SR G 52K, JiGE T 6 | ong f1 oat {24 doubl e (#)[F] SCiRliX Fiopiugs
(L, HAT LA | ong doubl e 75 W B okt B (K77 s 20

H BN, CIES A LMEH] unsi gned char 284, #ibrus | N T 24+ si gned,
PR AR R E R AL e AN RIS

IR Z G A AE JLAE A SEIL T voi d 2884, BibstfESIN T voi d * 283, JEAER —Fh
WA FREF RS (R0 char * #yE X — M. FIN, B RlE TR TR
ISRV DL R, FREH SR 2 (R LA RN [RIZR Y IR Fi B 2 )32 SR R0



BbRUE A T T AR B o B R B MEL, HAE A SRS (<limits. h>F
<float.h>) P& H T &FREE LI RE.

A IS AR 1 R T AT 1.

FRAERH T CH PR R B e R, Wl const (S0 A8.2 711D,
FRFRATLR AT LME S, BRI AT DUSCHE H s AR X

BT BRI, FE kL, B R RN unsi gned 8, TF L
e doubl e R DO “HRTFEIE /NS KR, S0 AB5 T,
B IEEAF (n=+) OATAIH. F, S E A2 RS 10
SRS LR, eSS, HE AT LU A AR I

TEgmiEdst, AFREECE Erlgi & s S S B B R TS A .

H T RS — B BT - (IXTRR, 5INT —Jtia A5+,

5 17 BB AT W] AR BRI AR AT, AT E WM 255, 20 AT7371.
SER T ARG . At g s B L S 0 R R ]

SOV RN IS B4, 485 RN FR I B A IR S

128 LR, sizeof IEEAFFHILE BRI i nt, (HBHJEIR 2 it (1 SR b 45 2R
£ unsi gned 88, ARvERNAA T iZia BAT I 45 RIS BRI SEIA G, (HER
WM size t {EArdELCfE<st ddef . h>mgE Lo LT AMREN 2 (45 12k
B (ptrdiff_t) WARLWAENK. ZWATATEATT,

HhE s S RANTT N ] T A A regi st er XS4, RIS HAK ) SEEl A X Fh 0 %47
JRAE P AT 28 AR A AR VAL b 54

A Rk KRR R IL A B 2R, A E RO BB T 25 R S L A7.8 1.
FrRUE VA — N B G — N IT RN N M E R, R RV LT
RRKRIEH . B ATTH,

P (ST C++) BIANT REUS RS B 130815, sREUs R n) DL B AR T I 26
B [FI, ArdErae e T S B ] AR AR O R I R B T, IR R AR T bk
INAT AL FERT AR T B BRI k. 200 A 7.3 15, A8.6 11 F1 B.7 5. [HUA A
BREATSR T LS, (R — e Pl

PRUERE IS, R A IR, HE 2D ANk, A B2 i .
Ty 7, AAX Sy S5 AR I SR AR R 7 B XA I R B, RS AR
A WILE A Z AR A b 2 XA

BB AT IR A LR — N BRIl 3 B .

LS Hrh, RN JZ R PSR S A extern A, AR B0HZ SO )3
EHEB T L. ANSI ARTERRA R E , 3R B 4R SO AR P
TWASHIE Y 2R B E AR, Bk, e 3erb i Tz (178 & A WA e
A5,

FRIRFF IR 4 723 (A — 2848k . ANSI ARHERE I IR 5 JBCEA Sk 1) 48 - 2 ) o
FIR AR AR S S IN T — AN A A0, S0 ALY g5k st & o 4055
TR S5 H B A AR G (X B VF 2 SEBL L RMEE 7).

WG LU TR0 aG 1k, WIE S T ILEE — i

Hah&ii . BEA REA v LU TRl aG 1k, (A —LERR

5 8 e KL A B v DU K FE AR R I A R B - I E W i 1. CRBLEE 24
\0)s

SWi t ch EAJIIEHIRIE R case br'5 T LURT I,



=5l

e RO E B R I D T REC R O SR S L@

O octal Co~staBt (0 J\EHlHH), 37, 193

Ox hexadeci mal consent (Ox +7NEEH]H &),
37193

’ addi ti onoperator (+IVEIZHFF), 41, 205

&address operator (‘HuhHEHTF), 93, 203

=assi gl ameat operator (ZIRfEHIZHEF), 17, 42,

208

+=assi gnment ope~t or  (FLIMEIEE ), 50

.~ backsl ash cberaet~ (.. &FHMI#), 8, 38

‘bi twi se AND operator (_##{i5 (AND) iz%

), 48, 207

“bitwi se exclusive OR operator (‘§%fR7nk
(XOR) 125 F5). 48, 207

: bitwi se ineinsive OR operator (: #%f7g (OR

BHF, 48, 207

, commaopecat or (, E'SIEHAF), 62, 209

7: conditional 9xpression (}I &ft#Fik), 51,
208

--decitation (,,, FH~r155, 202

~decrement operator (—HREHF), 1g, 46,
106, 203

/divisionoperator (/RiEa®HA), 10,41, 205

—equal ity operator (—%FIEHF), 19, 41,
207

>=greateror equal operator ) =KT%TIEBH),
41 206



’ greaterthanoperator r) KFizffF), 41, 206

++i ncrement operator (++HEHEFF), 19, 46,
106, 203

‘i ndirection operator (‘4 FHHERS). 94
203

| =i nequal ity operator (1. A%TIEHTF), 16

41, 207

“left shiftop™i [m “EBAMIZES). 49, 206

%71 ess or equal operator ({t NF2EFEHRD,
41, 206

(I esst hanoperat or [“/NFiE2H£F), 41, 206

& ‘logical AND operator (&i #i5 (AND) iz
HEE), 21, 41, 49, 207

| logical negation operator (I ZIFHEH), 42,
203, 204

: logical OR operator (:; B (OR) BH
), 21, 41, 49, 208

%nodul us operator (%HEIZHEFF), 41. 205
‘nul tiplication operator (. RELIEHFF), 41. 205
e’ s conpl ement operator (~RXIEHFF), 49,
203 41 4

#p~processor operator (#PAHEIZEF), 90,
230

#l ‘preprocessor operator (#ifALEESIZERD),
90, 230

- quote chiifickr (‘¥ g ['5%#%F), 19, 37—3g, 193
” quot e chXlackr [“X{51'5~%F), 8, 20, 38, 194
)) right shift operator [)) HBALZHET). 49,
206

, s llwmffi menber operator (, SR IEEED,



128 201
—’ structure pointer operator (—>%ikig4tizs
i, 131, 201
—sub, action operator (—JiZiEH7), 41, 205
—u~ary minus operator (—JCIRZHEHE AT, 203,
204
+unar ypl usOP Ml (+—JohlZia 55, 203. 20,1
—underscom character (, FRIZFF), 35, 192,

24|

\O Bull character (. OFF£f), 30. 38, 193

242
H f

A
. a alert character (\ali#%F), 38, 193
alooft library function (al oort FEp&%), 252
absl i braryfunction (abs FER%D, 253
abstraetdecl arator (FHZFHHLF), 220
access node, file (XU AE), 160, 178, 242
ac08 library function (acoB/EK#%), 251
actual argunent (SEBrZ%, £ Wl~gunment )
addition ope~tor, + (+HNEEBHF), 41, 205
addi tive operators (JkEE555), 205
addpoi nt f uncti on (addpoi nt %0, 130
address arithnetic GhibHARIZHE Z-~pninter
arithnetic)
address of ~gi ster (Zfrasiiht), 210
address of vari abl e (CFHHilE), 28, 94, 203

address operator+ ‘(&UHHHEHETF /, 93, 203



addt r eef uncti on (addtree K%, 141
afreefunction (~free %) +102
alert character, \a (\amWi#%), 38, 193
alignment, bit—field (fiFBX5%), 150, 213
al i gnment by uni on GEIECEXTF5), 186
alignment restriction CR5FRRED, 1 38, 142, 148,
167, 185, 199
all Ce function (alloc B%0, 101
al | ~ator, stooge (fFfif/EifE/ ) +142, 185-189
anbi guity, i f—else (if-el se g5 i), 56,
223, 234
Anerican National Standards Instituie (ANSI
CEE EZR b2, ix, 2, 191
a, out (a, aut J, 6, 70
argo argunent count (argo Z¥51%0, 114
argunent, definition of (Z¥UE ), 25, 201
argument , function (K¥S%50, 25, 202
argunent list, variable |ength (AIEKESHE/,
155, 1 74, 202, 219, 225, 254
argunment | i st, void (&%), 33, 73, 218, 225
argunent , poi nter (Jg8%=%0, 100
argument pronotion (5], 45, 202
argunent , subway (FH4Z%0, 100
~gurent s, command—l i ne (v %&{] %0, 114 11 8
argV arg~ent vector (argv Z%a#E), 114, 163
arithmeti c COnversions, usual (EBEFAIHER /,
42,] 98
arithmetic operators (BABHL), 41
arithmetic, pointer (RHIFEAEZH), 94, 98, 100—

103, 117, 138, 205



arithmetictypes (FAZAD, 196
way, chMic @il CAfFE4l), 20, 28, 104
M ay decl ~atnin (F4l/sW), 22, 111, 216
array decl arator (F417=W55), 216
_dJI “yinitialization (4l¥iehie), 86, 11 3, 219
arny, initialization of two—dimensional (44
VIt , 112220
amy, mul ti—di nensi onal (Z4i%4), 110, 217
Xfay name argunment (F4l#Z#0, 28, 100, 112
—vy name, conversfun of (FHLHEH), 99, 200
array of poi nters (§8%%41). 107
aJl 0y rcth~nce (¥4 gf H), 201
arnv size, default CERIAKIALIK/N), 86, 113, 1 33
array, storage orderof CHZLfEfEliF), 112, 217
any subscfipting (¥4l F4r), 22,97, 201, 217
array, two-di nensional (—4:¥41), 110, 112. 220
any vs pointer (F4l548%), 97, 99 100, 104,
11 3
arrays of (Wms (Zi%4), 1 32
ASCI | character set (ASC | 45, 19, 37, 43,
229, 249
af | ct Jm~el i braryfunction (asct~FEH%) +256
asinlibraryfunetion (asni FEE%0), 251
a Wl keywor d (a WiocHs), 192
<a~sert, |x>header (<assert, |x>k3Cff/, 253
assi gnment conversi on by (R{E¥4#), 44, 208
assi gnment expressi on (JHEXKZXEA), 17, 21, 51,
208
assi gnmem mitiple (ZHEIRM), 21

asal g, ment operator, = (={EEEHF), 17, d2,



208
assi gnment operator, 11 (-} KEHIEHLF), 50

assi gnnent oper at o~ (I BUEHIZHFF), 42, 50, 208

E

assi gnment st atenent, nested CEEIRMEER]),

17, 21, 51

assi gnnent supp-~ssion, —f (acanf~** (),

157, 245

ass~iativity of operators Ga®EFF4&M), 52,
200

atan, utah2 library functions (atan, atan2 JE
Ha%0, 251

atexit library function (atexit JFifE%¥0), 253

atof function (atof ¥, 71

atof library function (atof FER%D, 251

atoi function (atoi %0, 43, 61, 73

atoi library function (atoi FERED, 25l

atol libraryfunction (atol FE%0), 251

auto storage class specifier (auto 7RSIz,
210

automati c storage class (HEI{A#5), 31, 195

autonmtic variable (Hz)4HE), 31, 7a, 195

aatomafics, initialization of (HZNZENIHIL),

3l, do, 85, 219

aut omati cs scope of (HINIE=AEHE), 80, 228

avoi di ng goto (k%] g. toiEf)), 66

B

. bbacksp~e eh~aeter (. b [HliEfF), 8, 38, 193



backsl ash char~ter,.. (\ \ RFHIF), 8, 38

bel | ch~aeter (W%}, Z~al ert char~ter)

bi a~y s M1 (=gEHlF), 160, 241—242

bi n~ytree (- X#) +1 39

bi nsearch function (binsearch ¥%0), 58,
1341 37

bl t mani pul ati oni di ons (fZfE{E>JiE), 49, 149

bi t count f unction (bitcount %), 50

bit-field alignment (fiEBX5F), 150, 213

bit, fiel d declaration (f75EHH]), 150, 212

bi twi se AND operator, & (&#%fi5 (AND) 2%

), 48, 207

bi twi se excl usive OR operator, “(‘#%f/ 7ok
(XOR) i8%75), 48, 207

bitw se inclusive OR operator,: (}#%f/al (OR)

BHA), 48, 207

bitwi se operators ({7 IEZHFF), 48, 207

bl0ck (##/3#¥:, Z~conpound st at enent )

bl ock, initializationin (FRFHRN¥ILHL), 84
223

bl ock SIrHO H~ CRE/Fhk4iky), 55, 84, 223

boundary condition GA%4ff), 19, 65

bntes ({e#f'5), 7, 10, 55, 84

b~ces, position of (fEHi5AiE), 10

break star,ni ght (break ¥&f)), 59, 64, 224

bsearch library function (baearch JE%0), 253

buf fed ge b char GiFZZrXi¥~t char %0, 172

buf f er edi nput GirZZrP X4 A, 170

buffering (Z. Z~setbuf, setvbBf)

BUFSI Z (BUFSI 2), 243



C
cal cul at or program GFE&FF), 72, 74, 76, 158
call by refe W GESIHIMAD, 27
cal | by value ({&{HIH)D, 27, 95, 202
eal | ~l i braryfincfion (cal | ~ZEK%), 167, 252
canonrect funcfion (cano~t %), 131
c~iage"tumcharacter,. r (., r [F[Z£F), 38, 193
— el abel (case tx'5 /, 5g, 222
cast, ~nversionby CEiilZEA440R), 45, 198—199, 205
cast operator CHREIEBHHIZELT), 45, 142

167, 198, 205, 220

cat program(cat /%), 160, 162- 163
ee comm-d (cc M%), 6, 70
ceil library funcfioa (ceil FER%ED, 251
char type (ch Hr 2%, 9, 36, 195, 211
ch~acter any (#7441, 20, 28, 104
ch~acter consist CFfF&E), 19, 37, 193
ch~act er @t ant, Oct “C/\BEH 7754

Ve ns

character COnSist, w de (TEFFHE), 193
ch~acter - ‘program CEFIEFET), 1 8
character inpuffoutput CEfFf~%id), 15, 151
cbarac~r set (FfF4), 229

character sel, ASCII (ASC | F#74), 19, 37, 43

229 249

R f
character set EBCDI C (EBCDI C#444), 43
character set, | gO (I SOFF4E), 229

chanci er, signed &y 55%7), 44. 195



character s~ing (%*ff#, ZJ. string constant)

ch~acter testing funcBons (FFFMRK%ED, 166,
248

character, unsigned (CfF5%%F), 44, 195

char act epi nt eger conversi on (FRFEEMER),

23,42, 197

characters, white space (ZHKFR), 157. 166,

245, 249

cle~rerrfibraryfanctioa (cl o—HH*), 248

CLOCKS PER SEC (CLOCKS PER SEC) 255

clock library fu~tion (cl ock E%), 255

clock_ttype- (cl~k t~Hg), 255

cl o~e systemcall (clone ZZHiHi), 174

cl osedi rfunction (O osedir K%, 184

coer ci on (yiifilf&4, 2 cast)

~-a operator,, (, ESEHEF), 62, 209

comm~d- i ne atganments (@&1r&%0), 114—118

com-cnl GFF), 9, 191-192, 229

conpari son, pointer (iEEFtLH), 102, 138, 187,
207

conpi | ati on, separate (HfiZii), 67, 80, 227

conpi I i ng aC program (%%’ 4~ c /%), 6, 25

compiling multiple files (Zi¥£AN L), 70

conpound st at enent (E&ik4)), 55, 84, 222,

225-226

concat enation, string (ZfFHIER), 38, 90, 194

concat enati on, token (hrici%#), 90, 230

condi tional conpilation (£&/f4i%), 91, 231

condi ti onal expression, ?; (?: &fE&iER), 51,
209



CORQ: qualifier (conBt BREFR), #1, 196, 211

constant expressi on (FFEKIAX), 38, 58, 91,
209

coRgt ~t . mani fest (WA HE), 230

const~t suffix (&4, 37, 193

const ~t, type of C¥HEEM), 37, 193

congt ~tg (%), 37, 192

conti nue sl al enenl (continue i&f)), 65, 224

conuol ch~cter (FHIFRF), 249

control line (3%i#l#E4), 88, 229-233

conversi on (¥#t), 197-199

conversion by assignnent (RiiBEFETH#L,

44, 208

convor gi on by cast Gl #HIEB S IET ),

45, 198—199, 205

e X} ollby return GE re -t urn EaJUE THE
#, 73. 225

cOnVU SI On, character—i nteger (FfF—3RIEAHL),

23, 42, 197

conversi o,, doubl e—float (doubl e—fl oat
#) +45, 198

conversion, fl oat —doubl e (fl oat —doubl e ¥
#), 44, 198

conversion, floating-integer (JF/i ¥R,

45, 197

conversion, intege 1 character (IER-—Ff M),
45

conversi on, integer—Boating (M%),

12, 197

Conversion, integer pointer (HER-—JR4HH4),



199, 205
conve~i oaof array- (F4l&%#), 99, 200
conveni onof functi on (W%, 200
conversion operator, explicit (BRXFEHIZHEL,
Z~cast )
conversion, pointer (3g5[#:#), 142, 198, 205
conversi on pointer-integer (J5f— #8440,
198—199, 205
conversions, usual arithmetic (FHEEARAEK,
42, 198
copyf ~cti on (copy~%0), 29, 33
coslibraryfunction (cob FERED, 25l
goshl i braryfuncti on (noah FEi%0), 251
creat systemcall (cre~t R, 172
CRLF (CRLF), 151, 241
ctLraelibraryfunction (ctJlt~#EE), 256

‘. type, h>header (<ctype, h>3k3ff), 43~48

]

#el se, #elif (#else, #elif), 91 1132

else—if (else-if), 23, 57

enpt yfunction (%D, 70

enpty statement (Fiff), Z M. null statement)
enpty string (745D, 38

end of file (M4, W EOF)

#endi f (#endif), 91

--speci fier C---IXH#), 39, 215

---vs#define (em] | n H#defi Ile), 39, 149

enumer ati on COnSt ant (M &), 39, 91, 193-



194, 215
ennner adont ag (M Z&rid), 215
enuner at i ontype (F2$3A), 196
e-eml(T (FZEFP), 194, 215
ECF (EOF), 16, 151, 242
equal ity operator, =; (., HAEEZEF), 19, 4i,
207
equal ity operators (#4255, 41, 207
equi val ence, type CERIZA}), 221
ERANGE (ERANGE), 250
erL-l1ao (---) 248, 250
<err~o, p header (<err~o, h) L), 248
#error (#error), 233
er Eor f ~cdon (IIIH*), 174
®™s, inpufioutput A, Hithe5R), 164, 248
escape sequence (33 J¢%)), 8, i9, 37. 38, 193,
229
escape sequence, h hexadeci mal (. x -+ NHEflE
XJF5), 37, 193
escape sequences, table of (#:\MFF|%£), 38, 193
eval uation, order of CR{EXI¥), 21, d9, 53, 63,
77, 90, 95200
exceptions (%), 200, 255
exitlibraryfunction (exit ZEK%), 163, 252
IT1 MWL WY, EXIT SUCCESS t EXI e FAI LURE,
EXI T SUCCESS), 252
e Hlibraryfunction (=$H#), 251
expansi on, macro (), 230
explicit conversion operator (EAFMEHTF, S

Wocfitbt)



exponenfiation (CRkK%), 24, 25i
expressi on (KikxX), 200—209
expressi ~, assi Bl mem OR{E&EA T, 17, 21, 5t, 208
expres sion, constant ({EKXAX), 38, 58, 91,
209
expression order of eval uation (kU RAEK
F#), 52, 200
expr essi on. parenthesi zed (JAGSIEIEAKME~
), 20i
expression, primry (F)5%ikX), 200
expression statement (FiAHXiEM)), 55, 57, 222
~tern storage class specifier (extern fFiEil
W#F), 31, 33, 80, 210
external declaration (JMSH]), 225-226
external |inkage (AMHEE#E), 73, 192, 195, 21],
228
external ‘lal Tles, length of (JMF#ZKE), 35, 192
external static variables (JME & &), 83
external variable (4MfAEHE), 31, 73, 195
extemi v~iable, d~laratnin of (JAEEHE]),
31, 225
external vadabl e, definition of (AMBATEEX) +
33, 227
externals, initialization of (JMEAEEHWILHIL), 40,
gl, 85, 219
external s, scope of (AMHZE{EHE), 80, 228
F
u fornfeed character (u#7ifF), 3g, 193
fobs iibrary function (fobs FEK%D), 251

BR|
fcloselibra~finc~o, (fclose FErR%D, 162, 242



fentl, h include file (fentl, hfi sk, 172
~eof | i braryfunction (feof FE%), 164, 248

f eof --- (feof %), 176

ferror lihraty funcgon (ferDor FERR%D, 164, 248
ferror nficro (fervor %) 176

fflush library func~on (fflush FER%D, 242
fgetc library function (fgetc ER%D, 246
fgetRoB lihrary function (fgetpos k%), 248

fgets function (fgets K%, 165

7F f

fgets library function (fgets FEH¥%D), 164,
247

field (#“B, ZWblt-field

file access (fFVjinl), 160, 169, 178, 242

file access nmode (GCAFUFHIEIEL), 160, 178, 242

file appendi ng (CfFiEH), 160, 175, 242

file concatenation program CCEEEFET), 160

file copy program CCHEHIFET), 16-17, 171,

173

file c~ation (CfFBIE), 161, 169

file descriptor CCHETF), 170

fileinclusion (G5, 88, 231

file opening (SCH41FF), 160, 169, 172

file permssions (CHERFRD, 173

file pointer (GCfHfREl), 160, 175, 242
FI L #— preprocessor Il — (—FI LE —¥iikb#
WA, 254

FI LEt ype-- (FI LE % dg), 160



filecopyfunction (fil ecopy IF%0), 162

filenane suffix,, h (, h XX )E40D, 33

FI LE X4 MAX (FI LENA~MAX), 242

fillbuf function (fillbuf @0, 178

float coBstant (float KM% E), 37, 194

float type (float &%), 9, 36, 196, 211

f| oat —doubl e coBv~r $i on (f| oat —doubl e ¥%
#), 44, 198

<float, h) header (<float, h>kf), 36, 257

floating cong~nt (V%KM &E), 12, 37, 194

floating point truncation of (ZFREEMERIO,

45, 197

floating types (J%/m2RM), 196

floati ng—i nt eger conversion (73R,

45 197

fl—library function (floDr FER%D, 25l

frod library function (f nod FER%0, 251

f openfunction (fopen %0, 177

fot: ~n library function (fopen~%{), 160, 242

FOPEN MAX (FOPEN M‘x) 242

fort;;) infiniteloop (forl 0;) JTMMEH), 60,
89

for statement (for iffit), 1 3, 18, 60, 224

for vs while i for S5 while), 14, 60

focal paraneter (JEXZ%, Z~paranmeter)

fo~atted input (&=X1bim/\, S~scanf)

fo~atted output Ck=Uftéitl, Z~printf)

funnfeed ch~aeter,. f (\f 430ifF), 38, 193

fortr~keyword (fortran ¢, 192

f pos—ttypefl ame (fpos t J5#4), 248



fprintf library function (fprintf FEE%0),
161 243

fputc library function (f pute~%0, 247

fputs function (fputs K%, 165

fputs library function (fputs FER%D, 164, 247

fread library function (fread Ex%), 247

free function (f ~H&), 188

freelibr~yfunction (f Eee k%), 167, 252

freopen library function (freopen ER%0D),
162, 242

frexplibraryfunction (frexp FEE%0D, 251

fscanf library function (faeanf FER%D, 161,
245

f~eek library function (fseek Ei%), 248

fsetpos library function (fsetpos EHR%D,
248

fsize function (fsize %0, 182

fsize program (fsize~/3%), 181

fstat systemcall (fstat RZIHH), 183

ftell library function (ftell EK%, 248

functi on~gument (K%Z%0), 25, 202

functi on~gunment conversi on (BRESHEA,

~gunent pronotion)

function call semantics (EREAMAIEN, 201

function call synt~ (BE¥OHHEE), 201

function, conversion of (E¥#:H), 200

function, declaration of (%AW, 217—218

functi---de laration static (staticee%IH),
83

function decl arator (BREFWF), 217



function definition (FF¥EX), 25, 69, 225

function designator (BEbRESR, 201

2 it
g- >
function inplicit declaration of (K%,
27, 72, 201
function®s, length of (PREALKE I, 35, 192
funcdon, new style (& A H#), 202
function, ol d—style (1 [:(pK%0, 26, 33, 72, 202
fancdon, pointer to (3RIMEREMFEE), 118, 147

201
function prototype (p%i)sih), 26, 30, 45, 72
120 202
functiontype, defauh (BRIAREZIZEH), 30, 201
functions, ch~actertesting CFFMREKED, 166
248
fundament al types (JEAZA), 9, 36, 195
f~ite library function (fwite FEpR%j, 247

G

generi cpoi nter CEMH$EE, Z W Void’ pointer)
getbits function (getbits BK¥D, 49
getc library function (getc FEK%D,] 61, 247
getc~acro (getc %), 176
get chfunction (getch ¥, 79
get char, buffered (72 6~get char ), 172
getchar library function (getchar FE%), 15—

151, 161, 247

get char, unbuffered (AW get char), 171



getonv library Function (getenv~E%0, 253

getint function (getint ¥, 97

getli~i ncti M (getli~pK%0D, 29, 32, 69, 165

gat opf uncti on (getop E%0), 78

gets library function (gets FEEK%D), 164, 247

gettoken function (gettoken 5% ,] 25

get~rd fuac~on (get~rd &%), 136

W+inme library function (gnt Il e FER%ED, 256

goeo s~lenent (guruiff]), 65, 224

g~ater oY equal operator>: (KTE%%TI2HA
) =) 4i, 206

great er mifl operator, > CKTEEH>), 41, 206

H

hfil ename suffix (, h XA, ”

hashf unction “B5#) KEj, 144

hasht abl e (K375%), 144

headef al e{ 331 J, 33, 82

headers, tabl e of stand~d Chr#fiskCfF#), 241

hexadeci mal cob stunt, Ox (- NskH]% 5
0x), 37, 193

hexadeci mal escape sequence, \x (-} /NiEfE X
¥, x), 37, 193

Hoare, C A R (Hoarc, C A R), 87

HUGE VALf HUGE VAL) 250

I

identifier (hriHf), 192

#if (#if), 91, 135, 23l

#i fdef (#ifdef), 91, 232

if—else anbiguity (i f—el se it (M), 56,

223, 234



if~ise statement (if—el seifn)), 19, 21, 55, 223

#i fndef (#ifndef), 91, 232

illegal pointer arithmetic (AEEIRHIE AZED,

102-103 138, 205

inplicit declaration of function (&AW,
27, 72, 201

#i ncl ude (#include), 33, 88, 152, 23|

incon’ pl Hetype (AN5g#5), 212

i nconsi stent type declaration (A—B2RAIFEH),

72

i nc~ment operator, T+ (H¥IEHA++), 18, 46,

106 203

i ndentation (4>, 10, 19, 23, 56

i ndi recti on operator, ‘(FAEgEIFHEZEHETT ), 94,
203

inequal ity operator, | = (ANETEHMFI =), 16,

41, 207

infinitel oop, for (;;) (for (; }) EMRMEH), 60, 89

i nfo~ation hiding (55K, 67-68, 75, 77

initialization (#]4fk), 40, 85, 218

initialization, array (¥#lwintk), 86, 113, 219

initializalion by string co~stanl CGEF/FHHE

witsik), 86, 219

w

initialization, default (BRIAWIZRIL), 86, 219
initialization in block (H#Ithtk), 84, 223
initialization of au--atlcs (HZIEBEYIHL /,

31, 40, 85, 219



initialization of extemals (JMBAEEYIIAIL), 40,

8 85 219

initialization of statics (¥&ZRYI4HL), 40, 85,

219

initialization of st~cture a~ays (Zif¥ZHWILE10),
133

initialization of two-dimensional nay ( 44l

Pihitk), 112, 220

initialization, pointer (3§5[#144k), 102, 1 38

nitialization, s~cturc (&if¥ItE4L), 128, 219

nitialization, uni on (BESHIEAIL), 219

nitializer (WIHLTT), 227

nitializer, formof (H#HAFFHKEL, 85, 209

node (1 &5&), 179

nput, buffered CGirgatifm/\/, 170

nput, formatted (WX fthu/\, =W seeing)

nput, keypo~d CB#i%i/\), 15, 151, 170

nput pushback (4i/\n. ), 78

nput , unbuf fured CRFFHEM /), 170

npu~ont put ch~aeter C(FfFfi~#it), 15, 151

npu~out put e~ors (i AMitH4T1R), 164. 248

i nput / out put ~di reeti on Cifi/\, #rHiEE ), 152,
161, 170

installfunction (install K% 145

int type (knt %), 9, 36, 211

i nteger consent CEAZEMHE), 12, 37, 193

i nt eger-character conversion (3H—FRFAIEEL
#), 45

i nteger-floating conversion (¥ 5 sRIEE

¥, 12, 197



i nt eger - poi nter conversi on (AR +
199, 205
integral pronotion (3A5]), 44, 197
integral types (RIS, 196
inte~al |inkage (%54, 195, 228
internal ---, length of (HNI#HAKE), 35, 192
intemal static variables (WN¥static®), 83
_ . OFBF, | OLBF, | ONBF (I OFBF, — | OLBF,
| ONBF), 243
i salnumlibrary function G sal num#EHED,
1 36, 249
i sal pha library function G sal pha FE%$0,
136 166 249
isentrl library function C(isentrl ZER%D, 249
isdigit ubraldfuncfi~ Gisdigit FFR%0D, 166, 249
i sgraph libraly funcdon (i sgraph FEE%D, 249
i slower library function G slower JFERED,
166 249
| SO character set (I SOF4{F4), 229
isprint library function Cisprint FEE%D, 249
i spunet library function (ispunet %D, 249
i sspaee |ibrary function (i sspaee FER%0,
136, 166, 249
i supper library function G supper FER¥0,
166 [ 49
i sxdigitlibraryfunction (18 ihglt FER%D), 249
iteration stal emeBts (f§IfiEf) /, 224
itoa function (itoa%0), 64

J

lunp statenments (Bki%iEA)), 224



K
keybo~d i nput Cg#t#yAD, 15, 151, 170
keyword count program G5, 1 33
keywords, |ist of CGEEEFHIE), 192

L
| abel ($55), 65, 222
| abel , case (ca e b5'5), 58, 222
| abel , default (default ¥5i'5), 58, 222
| abel , scope of (ka5 MIfEMED, 66, 222, 228
| abel ed statenent Ciibr5HiEha)), 65, 222
labs library function (labs JEk%0), 253
%i d conversion (%id#H#H), If

idexp library function (ldexp FEK%0, 251

=%
=)

S
idiv library f~ction GdivJERED, 253

| eap year conputation (FHENED, 41, 111

left shift operator, (((EBEHTF<</, 49, 206
| engt h of -+ (g#KIX), 35, 192

length of string CAfFHKAED, 30, 38, 104

| ength of variabl e (ZELKE), 192

|l ess. r equal operator, E= (UM THEZETA8HKE),
41, 206

| esst han operator, (UNTIEHFF<), 41, 206

| exi cal eonventio,s (JAliEZE), 191

| exi cal scope CGidyzfEH] ), 227

| exi cognphi ¢ sorting (FHFHEF), 118

library function (JEK¥0D, 7, 67, 80

<limts, h>header (‘limts, h>L3f),



36, 257
#l i ne (#line), 233
line CoH~t progr~ Arit3fEF), 19
—F | NE—preprocessor name (—Lr NE — ik #
WA, 254
line splicing (fTi%#), 229
| i nkage (§#:), 195, 227—228
| i nkage, extemal (AMTHEEHE), 73, 192, 195, 211,
228
l'i nkage, internal (WN¥B%EE, 195, 228
listdirectory progrm (HtE/REERE), 179
list ofkeywords (XEEFHIE), 192
| ocal ei ssues (X)), 241
<l oeai e, h>header (<l ocal e-h>3k3f), 241
localtime library fuaction (10cal time £
%0, 256
log, logl O library functions (10g, i ogl 0 Epf
%0, 25l
| ogi cal AND operator, 5 ‘(iZ#5 (AND/ iz#
f&&), 21, 41, 49, 207
| ogi cal expression numeric value of GEHFRIAN
D, 44
| ogi cal negation operator, | CGZ#HAEZHTI),
42, 203-204
| ogi cal OR operator,:: (25 (OR) 8%
fF::), 21, 41, 49, 208
| ong coDst~t (10ng ZAVH %), 37, 193
| ong doubl e constant (10ng doubl e A
), 37, 194

| ong doubl e type (10ng doubl e 2:%), 36, 196



| ong type (10ng 2£%Y), 9, 18, 36, 196, 211
| ongest -1 ine program (KATIFERF), 29, 32
iongjnmp library function (10ngj np EK%0D, 254
NG MA) ¢, LONG M N (LONG MAX, LONG MZND,
252
| ookup function (1~kup %), 145
| oop (fE¥. Z~while, for, do)
| ower case conversion program (/NG PREE
J#), 153
1 Wi mrfunction (ldwer %0, 43
I's comm-d (isi4), 179
| seek system call (laeek ZZIHH), 174
I val ue (Z2fi), 197
M
H aC[ o preprocessor CKTiab#E#E), 88, 228-233
HaCrOs with argunents GiESE07%), 89
magi ¢ aunmbe~ (4J%0), 14
--function (mai n H#h 6
mai n, returnfim (MM i n gEHiRRED, 26, 164
~kepoi nt f uncti on (makepoi nt %), 130
it u. cfunction (~I'1oc k%, 187
~lloe library function (malloc FER%D, 143,
167, 252
mani f est Constant (@aUHHE), 230
<mat h, h>header (<math, fisk3CtF), 44, 250
menber nane, s~cturc (Zifkni%), 128, 213
m-chr | i braryfunction (— hr Eg%0), 250
md “eoli braryfunction (nrq| H#), 250

meraepy library function (mi#llj Opy Fp&%0), 250

e

me~ove library function (Il ve FERRED,



250

—et library function (menset K%, 250

m ssi ng storage class specifier (AWEAAiEUEH
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nunmcnpf unct i on (numenp K%, 121

numeric sorting GE{EHT), 118

num-i value of |ogical expression GZH#ELEN
ECAED, 44
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t enperature conversion progr~ GiRJEHIFET),
8-9, 12—13, 15

tentative definition ClEHEX), 227

te~inal input and out put (Zimk AR, 15
term nation, program (F¢/7%11), 162, 164
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245, 249
white space counl program (%A% _BFEF)
22 59
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wi de string const~t (FEFFFRHFRE), 194
word cou~t program CHE]" ] $F2F), 20,1 39
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