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float x;

X;5;
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oOood
oOood
oOood
oOooad
oOood

oooo<gLd

SyntaXOpt

goobooooboboobobobooboooo

gboobooooo

register

static

gooooboooo:
auto

oOoo
By
oOoo
oOoo
oOoo
oOoo
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ooOoo
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oOooad
oOooad
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cotuonon

cobobobooobobouooooobooooooboobooobooboooo
gobooboobobobooboobobboobooboooo

0000 (@ 1.10)

coboopooooD (@ 1.20)

O000Db0o0o0OOobOOoboooog (@ 130)

O000bO0oooooobooo (@ 1.40)

00000 (@ 1.50)

coOOooO0ooOo (@ 1.60)

00000000 (0 1.70)

OO0000O0oo0oo0OobOo0oD (0 1.80)

000000 (01.90)

gogobboobobboooooooboobobbodooooobobobbooooonoo
Oo0O00oooOOoO0O0oDbOooOoooooOno @ 1100)

ANSICOOODOQOOOOOOOO0OoOooOoooDoO (@ 11110)

cibotoboooooboobouooooobooooooboobooboobooog
gbooboobobooboobooboobobboboobooboobo
ooooboobobboobooobooboobobobobooobooboo co
oboooboobobboboooboobooboboboboooDooboobo
gboobooboboobooboobooboboboboobooboobo
gobooboobobooboobooboboobooboo
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coooono

goooboobobboboooboooboobobobobboooooboobo
goobooobooboobooboboobooboobblapoobboon
oooooobooboooooobobooogooo(Coooooobobooo
goo0o0)obooooOobO0obOobooO0obO0ooOOobOobooobDOoooboobooo
gboooboobgoobooboboobooboobooobooooobooobg
CO000oOooO0@spooUouoooooono)g

godboooooooooooooooooooan
static int x=0; /* Could also be written "static int x = 0;" */
0o0o0doOoobooobOoDoooooooOo0 Qoobo 10)yooobooo

static
int

- o 11 X

gbooobooobooobooboobobbooboooboooboobooboboo
goooboobobobobooobooob 3obooboboboobooo

- JO0OO0O00O0

goooooOo0oO0oooOoUoOoOooO0UoooUUobooUUooDoOo (ooo
oooobooogobooboo)yobooo

- 00@O0)000

goboobooobooobooboobooobooboobooboooobooon
ooooboooboobooboobooboobooboobuooboboo
gooood

char x[3] = (1,2,3);
e JOOOO
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gboobooboobo coobuooboobuooboobooboobo
gbooboobobooboobooboobon

int *x = 5.7,
0000000000 D0000O0O00000O0

choobooooboboboobOoUbUboobobooDbuooboOoboobobo
gbooboobobbobooilbooboobooboobooobon

o

ANSICOODOODOODOO0oOOobOobOobobooooooooobooo
gooboboooboooboobooboboboboooboobon

0o0ooboobOobboboobdol1boboo0obOoobD ANSICcOOOnDg
ooooboobobbobooobuoobooboobobbooboooboobo
oooobooogob 2200000000

ooooboobo0ooooboboooogbD ANSIDOOOooooboooooogoo
gobooboobobooboobooboboooboobooo

1.1

Ooon

ooooboobobbobooobooboobobobobboooDooboobo
gbooooboobooboobbooobooboobooobooobooooboo
gooooboobooboobooobooboobboooboobooboooo
oboooboobobbobooobooboobobobobboboooboobo
gbooboobobbooboobuooboobooboobobooboobuoobo
gooobooogn

gbooooobooboobooobooboobooboobboooboooboo

ASClIODDOODOOO0bOooboobooboobobooboooboobooo
oboooboobobbobooobooboobobobobbobobooboobo
gooobooogobobooooob coboobooooboboboooobooo
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cooon
110400

Hno

OoogoASCHOnDgogo 2550000b000b000b0oooo 8sobooon
goobooboobooboobobooboobooboboooboooboooboo
goooboob sgboobuoobooboboboobooobooboobooo
0000000000000 O0Owehar t(OOD0O0)0000000O00OO00OO
oboooboobooooobobooooboobobe31b0boooooon

ANSIOOOOO0OOO cCcOooooboooooobooooooboooooo
goooboooooASCHoODooboobgoog AsCnogoogoooooo
gboogo coAsSCHOOoboooooboooboobo

26000000 (0O)

abcdefghijklmnopgrstuvwxyz
26000000 (00)

ABCDEFGHIJKLMNOPQRSTUVWXYZ
1000 10000

0123456789
o00OoOobOoobOon

Pds ex () - =4~ "2/ NI, <8

000000000 ANSIOOOOO00000O00D00000 $00000
obooboboboobooobooo

5000000

oo n
oooo "\t’
ooooooooo "\f’
oooo "\v’
oooo "\n’

gboooboobgoobooboboboboobooboobooboobobo
goooboobooboobobboboobooboobooboobobobo
oooobgo1e3300000 193400000000
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coog
1100

(|
(|

oogASCHOOODoobooboobooboooboo

- 0000 @O0DOOO00D0OO "\n'000)

00 (@O0)0o0oo (\a')

0O0ooooo ('\b')

0000000000 ('\r')

oooo ('\0Y)

gbooboobobbooboobbUobbOobOoOobDOoO0ObOoOobOobobOobo
oooobooboobooboobooboobooboobooboob s
ooooooon

gogoboobbooooooobooboboooooboobodooooobbooooon
gbooobooboobgoboooboo

gbooboobobbooboobooboobooil1oobooboooboobo
0000000000000 000000000000000000000 (\)
ooooboobobbi1oboboboz2b0o0boboboobooobooboon
gbooboobobbooboobooboobooobobooboobuoobo
gboobooboboobooboobooboboobobooboooboobo
goooo

fdefine ERROR TEXT "Your entry was outside the range of \
0 to 100."

ggoboobboooooooboobbi1ibgogoboobbooooobobobooog
gboooboobobooboobobbobooboon

#define ERROR TEXT "Your entry was outside the range of 0 to 100."

oboooboobobobobooobuoobooboobobbobobooboobo
gbooboobobboobooboobooboooboboobooboobo
gbooboobobbooboobooboobobobobboobooboobo
O0o0Oo0ob0OANSICOODODDOODODDOOODOOODOOODODbOoObOoOobDoo
oooooboobooboobooobobooboobobo 20booboooo
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110400

111

16 CO

Hno

gdiligooboooooobbobooooobooobbooooobobobboooa
god

printf ("Your entry was outside the range of "
"0 to 100.\n");

oooobogoonD 3276700000

3gogn

cOhooobooboobobbobooboobOoobobobobDboboo co
O00O0o0DbOo0obOObOANSICOODO0ODOOOobDooooono3ngoooo
gboooboobgoobgoob30buoobonobooboobooboobgoon
ooobooooo0oo@EoooobooboOobOobOobO 216000000 OO

0)YoOo 1100000 300000000000 0booog

01-1 30000

300dn good
2= #
22 [
2?/ \
??) ]
27! *
27¢ {
2?1 |
27> }

22-

0O000O0O030000000bo0ouooo 100000 (?)oo30gooo
ooooboobooboobobobobboobooobooobooboobooo
goooboobooboboboobooo

printf ("Any questions???/n");

gpooo
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?/00000000000000000000O0000O000

printf ("Any questions?\n");

1.1.2 20000
20 00000000i1socv4uoooooooooooooooooon
(OpenvVMSO O 0O 0 O O/STANDARD=ISOC94)0
2000000 3000000000000 0000000O00O000O00O000O
00300000000 00000000O0000O000O0000O00 20000000
O00oo00oo0 1200000 200000000000000000O
012 20000
20000 oooao
< [
> 1
<% {
%> }
%: #
%:%: Hit

1.2 HRERE
oooo0obootooouoooboobooouooobooon
e 00
e 000
e 00O
e 00O

gboooboooboboobooboobg

gboobobooobooboobobooboon
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12000

gogno
uog
goooog

gbooobooboobobooboo

oboobil100ob00oboo@Eoooooooo)yoooooooooooog
oooQo0O0O0OOOOO($)0O0OoOoooog(_)bpbooo

$000000000000 ANSIDOOODOOOOoooooooogoooo
oooooo

0000000000 bO00O00bD00ob0oDboOoDOTestlDODODO testl
ogoooobogoooo

goooboobobooboobobboobooboon

goooobooobboobooobuoobbooboob ANSICODO
gboooboobooboboboobooboobon

000000000 0DO0bO0O0OOoOoDOobooOiIso/liIEc1oe46000D 000
00000 FOODOODOOODOODODOODOODOODbOODODDODObDOODbO

0000000000000 (CO000000000000 15000000
0)o
00000000000000000000000CO00000000000
000090000000 0000000000000N0N00ONONNoOn
000000000000 00000000000000000000000
00000000000000000000000000000000000
00000000

goooooooooooooooobobooooooooooooooooo
ooooo0o0o 4000000000
struct employee { int number; char sex; } emp;

00000000000 employeed numberOsexO0 000 emp DO OO0
struct0Dint000O0O char O0OOODOOOODO
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12000

oob0ooboooobooooboobooobD 2767000000000 0O0OO
U0000DbO0O00True4 UNIXD O OO DO 10230 0 0O OpenVMSO 0O O
000000310000 @Woooobob0obob280b00b0ODbODO
0)DOOpenVMSO DO DOOOODODOODOODOODOODOOODODOODOODO

gogobobobbooooouoboobooooobobodoooobobooooon
goboobobobobooboobooooboobooboooo

1.3 0U0o0bgoougobogd
Oo0do0oodooo0o00oDoooUooooOooooOoooooooooooo
00000000000 00Do00o0oo0o0oDoo00ooooooDooooon
goooooOo0oOoooO0oUobOooOoUooooOooboogoooboooog
Oo0o0OOo0oOo0oDoOoOoooOowCbOOowoOboOoobD400DO 80D 1600
oooooo
0000000000000 NUnnnnnnNnnO O 8000000 (ISO/IEC 10646
OO0O0)OnnnnNNNn O 0000000000000 O00O0ODOOCO0O0OOO0O00
O\unnnnO00 40000000 nnnn (80000 O0OO 0000nnnn) 00000
oooooo
OO000000000DOO000O0O0OOO0O0O ooAOD O OO 0024 ($)0 0040
(@) DOOD o060 (Y)OOOOODO DBOOD DFFFOOO0OOOOODOOOOO
ooono
0000D0DoO000oDo000oDo0o00ooD00 FOOODOODOODO

1.4 ooog

0000000000000000000000000 /*0000000000
0000000000000000000 /+*0000000000000000
oooooboobooboobobuoobooboobobobobuooboooo
0+/00000000000000000
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14000
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0000//000000000000000000000D00000000000
d0ooo0boOo0oO0ooO00ooboO0U0oDOoUO@WUoooooooo)yooooo
goooboobooboobobobobooboobooboobooboboboo
oooobooobooboboboobooo

gogobbbbooooboobuooooobobboooooobobbuoooooboon
¥/ 000000000000000000

00000000000000000000O/+* 0* 000000000000
000000/« 0* 00000000000000000000000000
0000000000000 0000¢#E O #endif O00DO0OODOOOOODODOO
oogd

#if 0

/* This code is excluded from execution because ... */
code_to be excluded ();

#endif

#if 00D #endif OOODODOOOODOOOOOO8O000O0OOOOOOO

oooobgo2000b00boobooboobooooboDoobDoobooo
gbool1pooobooobooboobooboobooboooboobooboon
goboobgoobobboboobooboobooboobooboobobobo

0

"a//b" // four-character string literal
#include "//e" // undefined behavior

/] */ // comment, not syntax error
f = g/**//h; // equivalent to f = g / h;
//\

i(); // part of a two-line comment
/\

/30 // part of a two-line comment
#define glue(x,y) xt#y

glue(/,/) k(); // syntax error, not comment
[*]1*] 10); // equivalent to 1();

m = n//**/o

+D; // equivalent tom = n + p;
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1.5

googd

chbooboobobboboobooboobooboboboobobbobo
ooooboobobobobooobuoobooboobOobbobobooboobo
gbooboobobbooboobooboobooooboobooboobo

gooobgooogn

0130 chogbnoonoooboobon

01-3 00ooo

auto double int
break else long
case enum register
char extern return
const float short
continue for signed
default goto sizeof
do if static
_Bool _Complex (Alpha inline
only)
_Imaginary

struct
switch
typedef
union
unsigned
void
volatile
while
restrict

00000000 130000b0o0oU0oooooo200000DO0O (Lo
obooboobol1lbooboboi1ioobooboboooboooboobooon
oooobooboboboboobooboobooboboboooobooo

gogoboobooooooobooooobon

- autol externd registerd static

gobooboobooboobooboobon

e BoolO chard Complex (Alpha only)0 const doubled enumd floatd intO longO

shortO signedO structO uniond unsignedd voidO volatile

gbooboboooboobooboo
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coooono
1500000

= breakO cased continued defaultO doO elsed ford gotod if0 returnO
switchO while

ooooooooooon
e typedef
oooooodoooooooo
e sizeof0d  typeof
oooooo

OOVAXCOOOODOOODDOODOOOOoOooooooloooooo

_align
globaldef
globalref
globalvalue
noshare
readonly
variant struct
variant union

00 Cl0000l0NDNDNNDNN0ld0000non?00000n

inline
restrict

gboooboobgooboobobbobooboobooboooboobobobo
gboooboobobboobooboobooboboobooobon

#define int short

int000000 short O00DDOODO0ODO0OOOO0OOOOItOOOOOOOO
O0000O0O0O0O0OO0OO0OOO0OOOOO short OO OoOoOoOoOoooooooQ

1

OpenVMSO O OOO0OOOOOOOODOOOODODOO/STANDARD=RELAXED_ANSI(O OO0 O)O
ISTANDARD=VAXCO /ACCEPT=VAXC_KEYWORDS 00O 0O0COOO00O0DOODOOOOOOOTrued
UNIXDDDDDDDDDDDDDDDDDDD-VaXCEIDD-acceptVaXC_keywordSDEIDDEIDDDEIDD

OpenVMSO DD DO0O000OODDOODODOOOOO/STANDARD=RELAXED ANSI(O OO0 0)0
/STANDARD=C990 [0 0 O /ACCEPT=C99 KEYWORDS 0000000000 D0O0DO True4 UNIXO OO
0000000000000000-std@O0000)0 -¢990 000 -accept ¢99 keywords0 OO OO OO0
gooooooo
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16 0O0OUO

ogboo0il100booobooboobobobooboooboobooboobobo
(booobOoO0obO0oODO0bOoObO0obOObObODO)ODbOODODODODODOOO
oooo@obDi10o0)oobD100DoOOo0o0oOobDoOoOooooOoooboooOo 200
oboobooboboo20b000b0o0b0oboobuoobon

X = -b; /*  Unary minus operator */
y=a-c; /*  Binary minus operator */

3fb0o0boooboobooo3goboobooobooo

oooobooboboboboboobooobooboobobboo1booboboo
gbooboobobboobooboobooboooboboobooboobo
gooobooboboobooeboobOoobOon

chboobooboboboobooboobooboboil10o0obooboobooo
gbooocobooilooobooboboboobooo

#0000 00000000 DOO0ODODOODODOODODOObDOObObOObODbDODO
ooooboboboboooboobuoobobo sbgbobbooboooboo

00100 sizeof00 000000000 DO0OO0O0OOOOsizeofO00OO0OOO0
gbooobobednbobOObDOOD

00000000000 (=+0=-0=*0=/0=30=«0=>0=0="0000 =|)
OO0 ANSICOODODOODODODOODDOOOODOOODOOOODODOOooDO
00000000000 00000000D00000000noD

X =-3;

coooono 1-13



000000 x O -3 000000x-3 0000000o0oo

ggooboobobooooooobboooooboobboooooooboobboooa
gooobooboobgon

1.7 04040 o0

coooboobooboobobobobboobDOoOobUoOobOooboobooo
oboooboobooooobouooooboboooobobooooboDOobOon 140cC
gooobogoobooooboo

Ul-4 gdoooo

ooooo OO O
< > oooo <limits.h>
] 000oooo char a[7];
{ 3} 000000000000 char x[4] = {'H', "i", "1', "\0' };
oooo0oooooDo
() 000000000000 int £ (x,y)
00000000 DDo0O0O0
* oooooo int *x;
, 0000000000 char x[4] = { 'H', "i', "1", "\0' };
: oooo labela: if (x==0) x+=1;
= oooooo char x[4] = { "Hi!" };
; oooo X+=1;
ooooooooo int f (inty, ...)
# ooooo #include <limits.h>
Y oooo charx = "x';
o 0oo0o0oooooon char x[] = "Hi!";

gooo

ooooboobobboobooobooboooobooon
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nmn

{ )

oboooboobobbobooobooboobobobobbobobooboobo
gbooboobobbooboobuooboobooboobobooboobuoobo
gooobooboobo 14000000000 cuogbboobobooobon
oooooooo

1.8

ooogon

oooooboobUbl100UoOobOoUoboooOobOoooUooOOoboboooobooo
obo0oooooobobUbUbOobOOoUOOoUOOoUOboOn (xyzroO)yoooboo
oooobOoo0o0obOobOOo@Eobooboouoboobobooooboboooo)oo
ogooobooobooobooooobobobDoowtbhoobooboooooooo
gbooboobobbooboobooboobooobobboobooboobo
gbooboboboboobuooboboo

O00O0OD0O0O00OABC ODODOODOOUOOODODOOO10DOD0ODOObOODODO
oooobooboobobobobooboooboobi10ob0booboobooboboo
oboooboobobbobooobooboobobobobboooooboobo
gooobooobgn

char x[] = "ABC";

000 char (DODO0ODODOO0 LOODOOOOO wehar t)0000000000O
gbooobooboobgooboboooboo

000000000000000000 "Hello!"OOODOOOOOO

char s[] = "Hello!";

s00000000000000000D000000000000 '\0'00000
gbooboobobbooboobuooboobooboobobooboobuoobo
gboobooboboboobooboobi10obooboobooboobobo
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coooono
1.800o0o0ogo

0000000000000 0obO0o@ooboooDooobooooD)yoo
gooobooboobo

gbooobooboobooboboboboobooboobooboobobobo
goooboobooboobobobobooboobooboobooboboboo
oooonog

ggoboobboooooobobbooooobo

o /* Here's a string with only the null character */
"You can have many characters in a string."
"\"You can mix characters and escape sequences.\"\n"

"Long lines of text can be continued on the next line \
by using the backslash character at the end of a line."

"0r, long lines of text can be continued by using "
"ANSI's concatenation of adjacent string literals."

"\ "\n" /* Only escape sequences are in this string  */

0000000000 @OOoOoOoooo0O0)0oodOdOddstrlend0ooognd
ooooboooboobooboboboboooboobooboobuoobooboo
ounbunobOobooDd

1.9

0 d

chooobuobo400bO0O0bODbDbOn

- 0000 (6300042L00)

0000000 (1.200.00077E+2 O 0O)

1600000000 (1/20000x1P-100x.1P300)

0000 (A'D0'0'0L \n'00)

0000 (enum boolean { NO, YES }; 00000000 NODO YESOOODOOO)

gboo40000000000000000O0
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19.1

coooono
1900

ogoooboobobbobooobooboobobobobboooooboobo
gbooboobobboobooboobooboboobobooboooboobo
o024 00000000000000000O0O

goog

gobooobooobooboboobobooboobboboicogooboosnm
oboodbi1e0b000bb0OO0bOobObOOo0obUoUobOooboobooboooo
gbooboobooobooboooboobooboobooobooooobobooobo
goboobgoooboboobooboobooboo

gbooboobobooboobobobooboobooo

- 10000000000 DOO0ODOOoODDOI0DOO0ODbOOODbOOOD
gbi1o000000b00O000booo

- 30000000000 OCOODDODDOUUODDOUDbOOYYTOODDODOO
gbhbogbooobooobooobbospbgbouonboobsubogonbooo
gsoonoogoog

- lo000O0O00OO0OODOOOOOOUDOUDODUODOD X@EWOOxOODOOD
00X 000 x 0Db00O0 10000 1e000 OO 90000 AOFDO
Oo0OooooOoO)yooooOdi1e0Db000O0O0ODOD 16000000 (AO FO
gdO0di10015000000000000)O

OO0 LO10LL ((Alpha only) )O 11 ((Alphaonly) ) OUO OO O u OOOO0OODOOOO
Oddodooooobooooooobooodooooooooooooooon
ogooo

cooooopoobobooobobbbeMbbboooooooooo
00000000000]lLeng long int0 (DOODO0OODOOOO)0OOO
0000 AlphalO00O0OO0O CompagCOO0Olong longd OO OOOOOO
g ggoggo
gogogocsuoooooooooddooooooooooboiooboon
O000signed long0 00000000 0O unsignedlongD 00000000
Ounsigned long0 0000000 Ounsigned long0 0000000000000

coooono 1-17



coooono

1900

O0long long0 00O O0O0O0OOO (UO: longlongDOOODODOOOOOODO
OO0 AlphaOOOODOOCOO)

long longD 000000000 CODODOOODODODOOODODOOOOODOOODO
goooobooboboboobooboobooboo0ooobboobobOon
0000000000000 00000000000000 (OO00000intO
0000)0dsigned long long0 0 0000000000000 O0OOOOOOO
googooboobbooboobbobbooboobbooboooboon
oopboooobcnuooonoboobobooonbo bbgoO Compaqg C O
O0Ounsigned long long0 OO 0O O0DOO0OO0100000000000000OO
gboogboobobbdudugobobbobooboobooboo

Compag CO0O VAXCODOOO coMMONCOOODOOOO strict ANSI8O O OO
(MIAOOO)OD cgooopooobobooooooooooobobooooo
gboooceupoboobooobno 1-5000b0oobooobooobooobooboo
oooobooobooboobooboboboobooobooobooboobooboo
gogd

015 00ooooobooboboo

goo nod0ono siodnooOo 1e0d0gnO
00 int int

long int unsigned int

long long int! long int

unsigned long long int unsigned long int

long long int
unsigned long long int

udo00 U unsigned int unsigned int
unsigned long int unsigned long int

VAXCO COMMONDO ANSI890 000 MIAO DD DO OO long long intO 0 O unsigned long
intbooooooooo

(00D0Oooo)
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coboonoo
1900
01-5(00) 0ooooooooooooo
ggno nodono giUubouU 1edgn
unsigned long long int unsigned long long int
1000 L long int long int
long long int? unsigned long int
unsigned long long int long long int

unsigned long long int

ud0D0OD0OUD unsigned long int unsigned long int

ID00LOOO  unsigned long long int unsigned long long int

Nooo LL long long int long long int
unsigned long long int unsigned long long int

uDO00ouUo unsigned long long int unsigned long long int

Hooo LLoo

O

VAXCO COMMOND ANSI890 00O MIAO OO DO OO long long intO O O unsigned long
intbooooooooo

0000000 5900 int0000000000000000 59L00 longdO
000000000000 00 59UL 00 unsigned long intO0 000000000
gogo

goboobooboobuoobuobobobbobbooboobooboobobo
oooooooobOobooo0ooooooboboboooo(@Eubobobooo
o000O0)00o0ob00oO0oDOOobO0bOOoboO0oOOooOOoDOobDOobOobObOOon
gboobooboobooboooboobooboobooobooooboobobooobo
gboobooboobooobooboobooboobooboooobooboboobo
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2.5E+4 25000.00 double
2.5F 2.500000 float
2.5L 2.500000 long double
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wchar t we = L'A';

wchar t wme = L'ABCD';
wchar t *wstring = L"Hello!";
wchar t *x = L"Wide";
wchar t z[] = L"wide string";
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#define NULL '\0' /* Defines logical null character */
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"\Xff" nfu;
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char a[]
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#include <math.h> /* or */
#include "local.h"
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main ()
{ /* This brace marks the beginning of the first block */

int x;
if (x!=0)
{ /* This brace marks the beginning of the second block */
X = X+4;
return x;
bi /* This brace marks the end of the inner block x/
} /* This brace marks the end of the outer block */
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000000000 oooooooeffD0o0ooOoDOO0O0O00O0O0OOd
guo

int off = 5; /* Declares (and defines) the integer
identifier off. */
main ()
{
int on; /* Declares the integer identifier on. */

on = off + 1; /* Uses off, declared outside the function

block of main. This point of the

program is still within the

active scope of off. x/
if (on<=100)

int off = 0;/* This declaration of off creates a new object
that hides the former object of the same name.
The scope of the new off lasts through the
end of the if block. x/

off = off + on;

return off;

}
}

guooobbod

goooobooboboobobooboobboobooboboboboobooo
oooobooboboboboboboooboobooboobooboboboboo
guo
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O000red0000ODO0OODODOODODOODODOODODbIue DOOOOOOOOOOO
ooooog

int blue = 5; /* Dblue: file scope %/
main ()
{
intx=0,y=0; /* x and y: block scope */
int red = 10; /* red: block scope */

x = red + blue;
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int funcl(int x, int y, int z)

label: x += (y + z); /* label has function scope */
if (x > 1) goto label;

int func2(int a, int b, int ¢)

{

if (a > 1) goto label; /* 1illegal jump to undefined label */

}

gboooboobobbribboobooobooono

gogoboboboooggn

gboooboobgooboobobobobooboobooboobooboobo
goooboobgooboobooboboboobooboobooboobobo
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int students ( int david, int susan, int mary, int john );

000000000 (davidO susand maryd0 OO0 john) 00000000000
000000000000000O0students0 000000400 int0OO00O0O
0int 0000000000000 O0O0OOOOO0OO0O0O0OOOOOOO0O00000
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tinclude <math.h>

int number; /* number is declared as an integer variable */
main ()

float x;

float number; /* This declaration of number occurs in an inner

block, and "hides" the outer declaration.
The inner declaration creates a new object */
X = sqrt (number);/* x receives a floating-point value x/

}
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e exprl, expr2 (0000 0O0O)

e exprl &&expr2 (OO0 ONO)

= exprl || expr2 (0O OOOD)

e exprl? expr2: expr3 (00 O00O0O0)
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OO0 expr3 OODOO0)DDOCOODOOOOOD exprl OOOOO expr2 (DODO
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int x[4] = {0, 0, 0, 0 };
int 1 = 1;
x[1] = 1+4;

0000000000 1i0000000000x[2]000 10000000000
O00000000x[1]000 1000000

0000000000000000000000f1(y)0 f2(z) 00000000
oooobooobo

inty=0;
int z = 0;
int x = 0;
int f1(int s)

{
printf ("Now in f1\n");
yo+= T; /* Storage of y affected */
return y;

J
int £2(int t)

{

printf ("Now in f£2\n");

Z += 3; /* Storage of z affected */
return z;
J
main ()
{
= f1ly) + f2(z); /* Undefined calling order */

]

x000O0OD 10000000 0printf0 00000000000 OOOOO
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extern int x[];
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struct s
{ struct t *pt }; /* Incomplete structure declaration */
struct t
{ int a;
float *ps |; /* Completion of structure t %/
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shortO signed shortO short int0 O 0O O signed short int0 00O O

unsigned short OO0 unsigned short int0 O OO0
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intOsignedd OO O signed int0 0000

unsigned OO0 unsigned intOOO0O0OO

longO signed longO long int0 O O O signed long intO OO0 O
unsigned long OO0 unsigned long intO0 O OO0
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- ggboobooogoon

- 0Dgobobooboobooboooboobooboooboobooobob

— 0JO00000O000O00o0obooo0o0oo0ooooooooooooon
O00O0O0OOtree0 00O tree2000000O0OOO0ODOtree0 OO treel
000000 treel 00 tree20000O0O0O0OOOO

int tree (int);
int treel (char);
int tree2 (x)
char x; /* char promotes to int in old-style
function parameters, and so is
compatible with tree x/

{
bi
goooboobooboboboboobooobooboobo

e unsigned int OO O intO

= char0 signed char0d O O O unsigned charO
aog

gboogz2000000000000 200000000000000000OO0OO
gooobooboooDg

- l10000000DO0O0DO0O0ODCODODODO0ODbDO0ObObOODbOODbOOC
goooobboooboboobbuoooboobi1o0bbo0oooboboon
goooboobobooboobgn

- l10000000DO0O0DO0ODOOODOOODO0ODbLOObLOODDOOD
oooobooobon

- JO000O0OD0O0OOO0ODOOODOODLOODOOODODOODbOOODbOObDOOn
oooobooboboooboobooo

ggooboobbooooooboooooooo

int f(int (*) (), double (*) [3]);
int f(int (*) (char *), double (*)[]);
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int f(int (*) (char *), double (*)[3]);

oboooboboboboobooboobobooobooboobon

2.8

0

gboobooboboboobooboobooboboboboobooboobg
gooobgooboobospbooooooo

- oo

ggoggobobboooooobobboduoooobobobboooog
goboobooboobooobooboobo

- OgoOo

gobgobooboobuooboobooboobooboobooboo
gooboboobooboobobbooboobuooboon

- OgoOO0o
gobobooboobooobooboobo

gbooboobobbooboobooboobobobobboobooboobo
oboooboobobbobooobooboobobobobboboooboobo
ogoooboobobbobooobooboobobobobboooooboobo
gbooboobobbooboobooboobobooboboobooboobo
ooooboobobooboobooo

static 000 extern0 000000000000 OOOOOOOODOOOOOO
00000000 Db0O0b00b0OU extern0D000O0OD0DODODOOODOO
gbooboobobboobooboobooboooobooboobuoobo
oo

e auto 000 register0 0000000000000 DOOOOOOOOOOO
goo
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gbogboobooobooboobbobboboobobobooboobon
goooooobooobooobboobobobboobobobooboobon
oooobogoobo

oooobooobobobobobbobobobboobobobooboobon
000000000000 static O00OOstatic 00000000000
gboobooobooobooboobooobooboobobooboobooon
ooooboooobo

00000000000 00b00bOo0obO extermdO00OO00DOOoOoDOOO
gogobbobbooogobobobbooooobobbooooobooboo

0000000000 static0O0OO0O0O0ODO0OOO0OOOOOOOOOOOOO

ooobbobbodddUlextern 0 gogonoooboO0oooooon
ogoooog

gboooboobgooboobobbobooboobooboooboobobo
gooobooboboboboobooboon

goooboobobbobooboobooobo

extern int x; /* External linkage */
static int y; /* Internal linkage x/
register int z; /* Illegal storage-class declaration */
main () /* Functions default to external linkage */
int w; /* No linkage */
extern int x; /* External linkage */
extern int y; /* Internal linkage %/
static int a; /* No linkage %/
void funcl (int argl) /* argl has no linkage */

{

Compag COOOD0OOOOODOOOODOODOOODOODOODOODOODOO
googbooobobo
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ERERN

gbooboobobbobooobooboobobobobbooboooboobo
00000 static0O0ODODOO0O0O00O0ODO0OO0OO0O0O0OOOOO0OO0OOOOOOO
gbooboobobbooboobooboobooobobboobooboobg
gbooboobobboobooboobooboboobobooboooboobg
obooboobobolbooooboooboobobooob oobboobOoOobOo

oboooboobobboboooboobooboobobbooboooboobo
oboooboobobobobooobuoobooboobobbobobooboobo
gbooboobobboobooboobooboooboboobooboobo

gboooboobobbob 2s0gbooooooobooon

gboooboobobooobdgd

int 11 = 1; /* Standard definition with external linkage

int 14; /* Tentative definition with external linkage

static int i5; /* Tentative definition with internal linkage

int i1; /* Valid tentative definition, refers to previous
/* 11 declaration

*/
*/
*/
*/

2.10

goboon

oboooboobobobobooobuoobooboobobbobobooboobo
U0 Compaq COOUOODO0ODOODOODODOODOOODOODOODOO
gbooboobobbooboobooboobobobobboobooboobo
obooloo0obooboobobobobbooboooboooboobooboboo
odoooboobobobobooobooobooboob 40bU0obbOoboog

« auto
* register
= static

= extern
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000000000000000000000000000000 staticOOO
goobooboobooobboobuooboobboobobooboobooooo
O0Omain OO0 ODDOO0OO0O0ODOOOO0OO0O0OODOOOOOOOOO 100000
0000000000000 static0000D00000D00O0O0DOO0DOOOOO
gbooobooboobooboboboboobooboobooboobobobo
oooobooboobooboobobooboooboooboobooboboo
oooobooboobobbobooobooboobuooboo

000000000000 externDO0000O0DO0ODODOODOOOOOODOODO
00000000000000000O0static0000000000O00OO0O0OO
gboooboobooboobooboboboobooboobooboobooboo
gooon

static int tree(void);

goooboobooboboboobooboobooboobobon

2.10.1 autoO OO

autoD D O0DOOOO0OO0ODOOO0ODLO0ODOO0ODLOO0bOOO0bOObODbOODLOODbDOO
gooooboobobooboboobooobboobooboboboboobooo
oo0(@:0000)0000D00DO0DOO0bOOoO0OO0ODOODOOobOobOOoODbDOonOO
oo

auto int a; /* Illegal -- auto must be within a block */

main ()

{

auto int b; /* Valid auto declaration */
for (b = 0; b < 10; b++)

{

auto int a = b + a; /* Valid inner block declaration */

}
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autoc0 00000 (M 420000000)0000D000O0ODOOODOOOODOO
gboobooboooooboobooboobooboobooboobobobo
gbooboobooboobobooboobooboobooboobobobo
ooooboobooboboobobobooboooboobooboobooboboboo
gboobooboobooooobooboobooboooboooboobobobo
gboooboobobooboobgooo

autoD 00D O0DOD0OO0OODOODO0DLO0DLOODOO0ODbDO0DbOO0DO auto
ooooboobobbooboobooboobooooo

g

goboobooboobooboobuoobooboobooboon
gobooboobooboobooboobooboobooboon
gobooboobooboobooboobooboobooboooon
ooboooboobooboobooboobooboobDooboooo
oo

register 0 0 O

register0 00 0000000000000 0OOOOOOOOOOOOOOO
ooooboobooboobobobooboobooboobooboboboboo
0000000000 00000000O0Oregister DOOOOOODOOOOO
gbooobooobobooboobooobooboo

register0 000 autoD 000000000000 DO0OO0OOOOOOOOOO
O000000000000000000000 register0000000O0OOOO
obooboboboboooboobobboo

register0 0000000000000 00O0O0OO0O0DOOOOOOODOOOOO

Compaq COOO00DDODO0OODOOOOODODODOOOODOOOOODODOOregister
gbooobgooboboobg
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2.10.3 staticO OO

static0 00000000000 DO0O0OO0O0O0ODOOOO0O0OOOODOOOO0
goooboobgoobooboboboboobooboobooboobooboo
ooooboooboobooboobobbobooobooobooboobooboo
gooobooboo

gboooboobooboobooboboobooboobooboobooo
gboooboobooboobUbautoogbooboobooooobboonbg
gooobooboobooboboboboobooobooobooboobobo
oooobooboobobbooboooboob10ob0oobooboboo

static00D 0000000000 ODO0ODO0O0O0OOO0OO00OODOO0O0O00OO0O00
OO0Ostatic0000000000000000000O0O0O0O0O0OO0OO0O0O0O0
gboooboobooboobobbooboobobbobooboobOoon
oooobooobooboobobobobooboooboooboobooboboo
ooooboobOo 4200000000000

2104 externODO

extern0 0000000 0O0ODOOOOOO0ODOO0ODOODODOODODOODOODODO
0000000000000 @0U0O0)00D0000000 staticOODOOOO
0000000000 externd0 0000000000 Oextern0000 staticO
oooobooobooboobobobobbobooobooobooboobooo
000000000000 0oobDD extemDO0OO00O0OO0DOOODDO0ODOOOO
oco0oooo0obooO (@ 2800000O0O0)yooboooooogoooOooo
googoog

211 (000000000

CompagCOUODOOOOODOOOODOODOOOODODO

__inline
__forceinline
__align
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inline

gooooobogospboobooboboooboboobooboooobooboooboog
ooooboobooobooboobooooboobuooboob coooobOon
gboooooboobooboobboobooboobobooobooobooooboo
gooooobooboobooboboobooboobobooboooboooboo
00OpenVMS VAXO O DODODO OO _ forceinline0 OO0 inline00 O OO0
ooooboobobooobg

inline0000O0O0O00D0ODO relaxed ANSICOOOOOOOO
IACCEPT=C99_KEYWORDS (0penvMs)O O O /ACCEPT=GCCINLINE
openvvs) D 0D O0ODOOO0ODOODOODOOODOOO

HEN

Compagq C for OpenVMS SystemsO O VAX COOOOOOOOODOOOO
00000 Onoshared readonlyd align0 0000000000 0OO0OO
0000000000000 DOO00DODOCompag C for OpenvVMS [0 O
OO0 ODODOO0O0OO0OOO0Openvms) D ODO0OODOOOOO

gbooboobobboobooboobooboboobobooboooboobo
oboooboobobboboooboobooboobobbooboooboobo
oo

extern noshare int x;
/* Or, equivalently . .. */

int noshare extern x;

gogobobobbooooooobooboboooooboobobodooooobobobooooon
oooooooo

Uoooboobg CompagCOUODOODOODODODODOODOO
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2.11.2

__inlineO OO

_inline0 00000000000 O000O0O00O0OOO0DOOOOODOOOOO
0000000000 inline00000000000O0000O0DOOOOOO
gogoobobbooooooobbooogobobbooooobobboooo
00000000000000_ _inline0 0000000000 #pragma inlined
000000000000000000000000O0 #pragma inlined 0000
ubobooooooobooooooboobooboobobobobobobobo
000000000 (#pragma inline0 000000000000 DO0OOOOODO
CompaqCOOO0DOOOODOOOOCOODO)D

goooboobobboboobooboobobobooboobg

__inline [O ] function_definition

ISTANDARD=PORTABLEO O U0 inlinef000000000000O0O00DO
gboooboobooboboobooboobooon

000 _inline0000O0DO0ODO

/* prototype */
__inline int x (float y);

/* definition */
__inline int x (float y)

{

return (1.0);

}

inined OO

_inline0 0000000000000 0O0INline0 0000000000000
gboobooooboobooo
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211000000000

inline0 0000000000 relaxed ANSICO OO 0000 O/ACCEPT=C99
KEYWORDS (0penvms) [0 0 /ACCEPT=GCCINLINE (openvms)0 0 00 0 0 O
00000000000000

O00000D0inline0000000O __inline0 OO #pragma inline0 00000
gboggobuobooboobgon

O00000000000inline0 0000000000000 OOOOOOOO
0000000000000 inline0 0000000000000 OOO0OO0O0
gbooboobooboooboobooboobooboobooboobobobo
ooooboobobbooboooboobooo

- inline0 0000000000000 OOOOOOOOOOOOOOOOOO
gboooboobooboobooboobon

00000000000000000000inline0 0000000
O0externd DD DOO0O0OD0OOO0ODOOOO0ODODOOOODOOOOO
goo0obobOooooooboboooo@Uuboo)bobobooooog
gboobooboobooon

gbogbooboobooboobbobboobobobobooboobon
gogo

inline0 000000000 DOO0OO0ODOOOOOOOOOOOOOOOOOOO
gbooboobooboobooobobobbobobobobooboobon
oboobdoobobooboobobobobooooon

gogoboboobobodooooboboobobbdoooooobooboobobbooouooa
gboob10b0000n

00000000000000000inline00000000OO0OOOOO0O
gbogobooboobooboobbobboobobobooboobon
gboooboobooobooobboobobobboobobobooboobon
goooboboboboooboo1loobooobooboooo

O000O0inline0 000000000000 DOOOOO0OOOOOOOOO
gboobobobooboobgoobooboboobooboobonoboo
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211000000000

- JO00O0O0O0OODDODDODODODDOODOODOODOODOODDODO
0000000000000000000000inline0 000000000
gboooboooobobobooboobooboobooboobooboo
oogd

- inlinef0 0000000 DODO0OO00ODOOOOOOOOOOOOOOOOOO
gboobooobbooboobbooobooboobuoobdd MULDERDO
gboobooooboobooboob MULDEFODOOODOODOOO?
O0000inline0 000000000000 (0 211.210)0000

g
00000 C9000Inline000D0000O0OOOOOOOOODODO

geccl0000O0O0OO0OODODODOOOOOObODODO CY oo
O00oo0o0ooo0o0ooooooooooooooooboooooao
O00o0o0oo0oboooooobooooboobOlexternO00o0ognO
Oinline0 000000000000 O0O0Oextern0000DO inlined
gooobooooooooooobooooooobooo

/ACCEPT=[NOJGCCINLINEO OO ODODODODODOODOOODOOD
oooobooboobon

21121 0 —00000O0DOOOOOOO

bo0000cOo0o0oooOo0oooooboo0ooooooo0on0n (my max) OO
gooooboooog

$ type t.h
int my max (int x, int y)
{
if (x>=y)
return (x);
else
return (y);
J
s
$ type a.c
#include "t.h"
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21100000

main()
int a =1;
int b=2;

funcl();
my max (funcl(a,b),20);

)
$
$ type b.c

#include "t.h"
void funcl(int pl, int p2)

{

)

§

$ link a,b

$LINK-W-MULDEF, symbol MY MAX multiply defined
in module B file DISKS: [TEST.TMP]B.OBJ;4

my max(pl,p2);

000000000000 100000my mxO0O0OstaticOODOO0OO000ODO
ooooooon

static int my max (int x, int y)

if (x >=y)
return (x);
else
return (y);

}

ooooooooooooooodoobobny mxO00OO0O00000000000O
000wy mxODOOOOOOOOOOOOOOOOOOOOOOOOOOOOOd
ooooboobobbooboooboobooo

ISOCUI 000000 0Inline0 00000000000 OOOOOO
Oinline000O0O0O0O0O0Ot.AO0O0OO0OO0OOO0 MULDEFOOOOOOOD
gogd
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inline int my max (int x, int y)

if (x>=y)
return (x);
else
return (y);

}

000000000000 inline00000000000D0O0O00O0DOOO
oooooboooobooboboooboobobooboobbuooboooboo
O0inline0 0000000000000 00D00(@O00O0OMy mx)0000
gbooobooboobgooboobobobboobooboobooboobooo
goooboooboboo

1. Joggoooogd

2. 0000000 mymx)0000000000O000000O0O00O00O0O00O0
O000000000staticinline00000000000O0O0OO0OO0OOOOO
oo

3. my mxOboooooooooooooooooooo
100inline0 000000000000 OO0OO0OOOOOOOOOOOOOO1

ggogobboboooogoobbooogobobobi1ibooooooobooood
gbooobgoobobooboobooboboon

oooooO00obDoOO0@Ubbbaea.OoOOoOoOoDOoOO0ODOOODOOOD
gboooboobobbooboobooboobobboobooboobon

1. inline0 000000 OOOO

#include "t.h"
int my max (int x, int y);

gogd

#include "t.h"
extern int my max (int x, int y);
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2.11.4

gpooo
211000000000

2. 0000inline000000extern0 000000000 OO
#include "t.h"

extern inline int my mex (int x, int y);

HEN

inline0 000000000000 O0OOOOOOOOOOOOOOOO
gooooooobooogon

__forceinline 0 0 O

__inline0 000000000000 _ forceinline0ODOOO0DOOOOO
oobooogboooobooooooogoooooooooooodn
O forceinline0 0000000000000 DODOOODODOOOOOOOO
cobooooboooooooobooooboooooooooooogn
(_inline00000D00O00O0O0DO0ODOO0OO00OOO0OOODOODODOOO
0)0

OpenVMS VAXO OO OOOO  forceinline0 OO OODDOOOO  inlinedO
uooobooooboboobooboooonog

goboobooboboobooboobooboboobooboobo

__forceinline [ ] function_definition
ISTANDARD=PORTABLE 0 0 00O forceinline00DODO0O0DO0OOOODO
O00o00ooo0o0oooooooooooooooooo

__align0O0Od

_alignO align00DO0O0O0O0O0D0O0O0OO0O0ODOOO0ODOOODOOOOO

00 align00000000000000O000O0O0D0OO0DOO00

00 alignOVAXCOOOODOODOOOODODOODOOODOOO0OODOO0O0O0DO
0000000000 000000000000__alignd000o0o0o0000
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211000000000

_alignD 0000000000 CompaqCUOOODOO0DODOOOOOODOOO
0000000000000000000000000000__alignDOO00O
gooobogoboo

gooobooboobooboobobbooboooboobooboobooboo
ooooo

int _ align( QUADWORD ) data;
int _ align( quadword ) data;
int  align( 3 ) data;

oboooooboooooboobooooooboboooooboboooobo 2000
gboooboobooboobobobobooboobooboob 200000
oooo0obo0obo0oboobooboobno CompagC OO OOODOOOO
DDDDint__align(?;)[lZ?’DElD(BDDDDDDDDDDDDDD)DDDD
gooobgooobon

02-10000b00b00oooooooooooooobobo 20b0oooOoon
U0oobDooboOodopenvVMS VAXO D OODOOODOODOO o0 10 20 30 40
O0090UID0OD0O0OO0OODOODOOpenVMS Alphal DO OOOODOO 0O 16
ooooboooboobooo

02-1 00oooobgoooboo

od 20000 oooo
BYTEO OO 0 1
byte

WORD O OO 1 2
word

LONGWORD O O 2 4
O

longword

QUADWORD 0 O 3 8
O

quadword

(0oooooo)
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02-1(C0) Oooooooogo

21100000

oo 20000 oogo
OCTAWORD O OO 4 16
octaword

5 (Alpha only) 32

6 (Alpha only) 64

7 (Alpha only) 128

8 (Alpha only) 256

9 512

10 (Alpha only) 1024

11 (Alpha only) 2048

12 (Alpha only) 4096

13 (Alpha only) 8192

14 (Alpha only) 16384

15 (Alpha only) 32768
PAGE O OO 16 (Alpha only) 65,536 (Alpha only)
page 9 (VAX only) 512 (VAX only)

2.12 HRERERERE

gbooboobobbobooobooboobobobobbooboooboobo
ooooboobobbooboobooboboboboboobooboobo

- JOD00O0OD0O0DOOgoto D O0ODOO0OOODOO

- JO0OO0OO0ODO0ODOO0ODOOOOODOObOOO0ODbOO0bOobODbODO

gboobooboboboboobooboobon
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int a;
main ()
{
int b =c; /* Forward reference to ¢ -- illegal x/
int ¢ = 10;
glop x = 1; /* Forward reference to glop type -- illegal */
typedef int glop;
goto test; /* Forward reference to statement label --
legal x/
test:
if (a >0 ) b = TRUE;

}

oooobooobobobobDboobooobooboobo

struct s
{ struct t *pt };  /* Forward reference to structure t */
/* (Note that the reference is preceded */
/* by the struct keyword to resolve */
. /* potential ambiguity) */
struct t

{ struct s *ps };

213 OO0

oooobooboobooboboboobooobooboobooboboboboo
ooooboooboobooboboboboooboobooboobuoobooboo
gboooboobobboboobooboobooboobooboobon

goooboobobboboobooboobobbooboobg

struct tnode { /* Initial declaration -- */
/* tnode is the structure tag %/
int count;
struct tnode *left, *right; /* tnode’s members referring to tnode */
union datanode *p; /* forward reference to union type is
declared below %/

bi
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union datanode { /* Initial declaration -- */
/* datanode is the union tag */
int ival;
float fval;
char *cval;
= {5}
enun color { red, blue, green };/* Initial declaration -- */
/* color is the enumeration tag */
struct tnode x; /* tnode tag is used to declare x = */
enum color z = blue; /* color tag declares z to be of
type color; =z is also
initialized to blue */

gbooboobobbooboobuooboobooboobobooboobuoobo
gbooboobobboobooboobooboboobobooboooboobo
ooooboooobo

oboooboobobboboooboobooboobobbooboooboobo
oboooboobobobobooobuoobooboobobbobobooboobo
gbooboobobboobooboobooboooboboobooboobo
gbooboobobboobooboobooboboobobooboooboobo
ooooboooboooboooboooboboobbooboboboboobosbonoboon
oooobooboboooboobuooboboooooobooo

struct s; /* Tag s used in incomplete type declaration */
struct t {

struct s *p;
struct s { int i; };/* struct s definition completed */

ob0ooboobobooobgo 260000000000

gogobooboogoon

struct tag;

union tag;
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gboooboobooboooboboboboobooboobooboobobobo
gooobooobooboboo

ooobooboobooz2000boobooboboooboobooooooo
oo

struct sl { struct s2 *s2p; /*...*/ }; /¥ DL */
struct s2 { struct sl *slp; /*...*/ }; /¥ D2 */

s2 DU0bOobo0ooooboOobOobOooboOoboOobDOobDOoboDlDOD s2 OO0
00D2 O0O0OD00ODO s200000000bO0DbDObOOobOoboboOoboOooOoon
ooooboobobobobooo

struct s2;

oo00o0doOOob0o0o0OOob0ob0o0 s200b0o0o0o0ob0oboOoooD2 oo
ooooboon

2.14

gobgoood

000020 x+30000 (x+y)*(a-b)000000000000000000
0000000000000 0000000000100000000000

if (x > 0)

{

y +=1;

}

X = *y; /* The value pointed to by y is assigned to x  */

x gobyoboooobooboooboobooboboobooby bOooo
ooooboooboobon

ooooboobooboobobbooboooboobooboobooboboo
ooooboooboobooboboboboooboooboobooboobooboo
gboobooooboobgooo
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oo oo
int int

int * int DODOoOoOO

int *[3] int 00D 3000000000

int (*)[3] 300 int DoooOoOoOoOoOO

int *() int o0oo000000000O0O0Ooooo

int (*) (void) int 0000000 O0O0O0000000

int (*const []) (unsigned intO ...) dooooooooodoceconstdO0O00oooonono

O000unsigned int00 10000000000
00000000 int0000

0220000000000 00000D0O0O0DODOOODOOODLOODODOODOO
000000000000 int000000000000000000O0000
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- 0000D0D0O0 (0 3.10)
- 000D (O 3.20)
- 0000O0DO (@D 3.30)
- 000 (@ 3.40)
00000000000
- 000 (0 34.10)
- 00000 (0 34.20)
- 000 (0 3.430)
- 0000 (0 3.4.40)
- 0000 (0 3450)
- void O (O 350)

000 (@ 3.60)
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000 (@ 3.80)
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gpooo

oood oooood
short int float

signed short int double
unsigned short int long double

int

signed int
unsigned int
_Imaginary

Compag C 000 ImaginaryD
gooo

Oooo
Ooooo

long int

signed long int

unsigned long int

long long int (Alpha only)
signed long long int (Alpha only)

unsigned long long int (Alpha
only)
_Bool

float _Complex (Alpha only)
double _Complex (Alpha only)
long double _Complex (Alpha only)

gooogoo

char
signed char
unsigned char

gbooboobobbooboobooboobobobobooboobooobo
gboobgoobobbob 3agnoooooobooon

gboobooboobgoobuooboobobboboobooboo 384000
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O0000000000000000000000 voiddenumd OO0 typedef
g30gbooooooboooa

- v0oid0OODOOODOODOOOOOUOOOODOODOOOOOOOOOOOOO
000 (*)0D000000000000000000000000voidOOO
ooooboooo3s500000o0o

- cnum 00000000000 0O0DODO0O0O0O0ODO0O0OODbOObOOODobOOn
goboooboobobooobooboooboobooobooboooboo
oooobooobobooboboobobooobobobooboobOoosednno
oogno

e typedef0 000000 1000000000000 O0OOOOOOOOOOO
gbooboobobooboobooo3sbnognouoong

gboooboobobooboooboon

- const 0000000000000 O0O0O0O0O0OO0O00OO00O (037100
00O000)d

- volatile 0000000000 OOOOOOOOOOOOOOOOOOOO
OoOoooo (@ 3720000000)O

e unaligned (alpha) D00 0000000000000 0O0O0O0OOOOO
gbooboobobooboobooboobooboobooobon

- restrict (00000000 D0D0)0000000000000O0OOOOO
00000000000000000000000000000000000
00 (03740000)0

ggooboobbooooooobbooooboboobbooooooobobbooog
gbooobgoobobo3yoooboooboono

gboooboobgoobooobobooboobooboooboooobobooobog
gboooboobooboobobbooboobooboobooboboboooboo
oo0ooboo0obo0oboobobobobobOobCompaqCO0DOODOODOO
gboooboobooboooboobi1ioboboobooboooboooboobobo
gooobooboobooboboobooboobooboooobobobooobog
gooobooboboboobooboobooboobobboboooboobo
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Jooogon

gbooboobobboobooboobooboooboboobooboobo
gbooboobobboobooboobooboboobobooboooboobo
000 32000000000 00DbO00b0O0OO0bOOoboOoOon

032 J0oooooooog

d ooo od

oooao

short int 0 0 O signed short int 16000 —32768 0 32767

unsigned short int 16000 00 65535

int 000 signed int 32000 —2147483648 0 2147483647
unsigned int 32000 00 4294967295

long int O O O signed long int 32000 —2147483648 [0 2147483647
(OpenVMS)

long int O O O signedlong int 64000 —9223372036854775808 [
(Tru64 UNIX) 9223372036854775807
unsigned long int (OpenVMS) 32000 0 0 4294967295

unsigned long int (Tru64 UNIX) 64000 00 18446744073709551615
signed long long int (Alpha 64000 —9223372036854775808 [
only)0 signed  int64 (Alpha 9223372036854775807

only)

unsigned long long int (Alpha 64000 0 0 18446744073709551615
only)0 unsigned  1nt64 (Alpha

only)

(0oooooo)
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032@C0) boooooooooo

g goo ogd
gooooo

char 0 0 O signed char 8s00og —128 0 127
unsigned char gaoad 00 255
wchar_t 32000 0 0 4294967295

oOoopooo@oboooooo)

float 32000
double 64000
long double (OpenVMS, Alpha) 128000

long double (OpenvVMS VAX, Tru64 double O 0O O
UNIX)

1.1x 107%®Q 3.4x 10%
2.2x 107387 1.7 x 10%%®

3.4 x 1074%2l
12 x 10—1049321

double 0O 0O

gooobooboboboboobooboobobobooboobg

gboooboobooboobuooboobobbobboboobCompaq CU

ooooboobobobobooo

3.2 0OO0O0OO0

choobuooboboboboobooboobooo

- JO00O0O00OODOOODO0ODOD

oooobooobo

ooooboooboobon

e char, signed char, unsigned char — 8000
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OO

= short int, signed short int, unsigned short int — 16000

e Bool—10O0O0O

= int, signed int, unsigned int — 32000

= long int, signed long int, unsigned long int — 32 0 O O (OpenVMS)
= long int, signed long int, unsigned long int — 64 O O O (Trué4 UNIX)

< signed long long int (Alpha only)d unsigned long long int (Alpha only) —64 O
HEN

- signed  int64 (Alpha only)J unsigned  int64 (Alpha only) —64 0 0 O

e enum— 32000

goog

OpenVMSO OO O0OOCompaq COO0iInt O long 0D O OOODOOOO
00 00signed int O signed long 0000000 0D OO unsigned int
0 unsigned long DO OOOOOOOO

True4 UNIXO O OO OOCompagq COO0int0 00000000 3200000
OOlong int0 00000000 G4000000

6400000000 signed long long int0 O O unsigned long long intO O 0O O
O00000Osigned int640 0 Ounsigned int6400 Alphal0 0000000
DDDDDDDDDDDD:__int64[|[]D[IDlonglongintl][lDD(I:IDI]I:ID
000000)OoODOOoOODoDOoDODOo00O00O0O00OO0ooDOoDOOo0DOOo0o0oOoon
gdobobbobooooobobboooobobbuooooobobboooon

__inté4 *pl;

__inté4 *p2;
long long int *p3;

pl = p2; // valid
pl = p3; // invalid
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00000000000000 wsignedd 0000000000 OODOOOOO
00000000000000000000000000Ounsignedd0OO00O0
g00000oo0ob0obO0obooooOooO0obOobO0bOoooOoboOooDOooDO (oo
cooooooooooo)yoooooooooogoooooboooboOooo

signed short int x = 45000; /* ERROR -- value too large for short int */
unsigned short int y = 45000;/* This value is OK */

signed short int0 0 OO0 DO 0O —32,7680 32,767 0 O 0 unsigned short intO
godoonD obO es553000

oooboobooboboobooboooboboobbooboboobooobon
O0Ounsigned0 00 0000000000000 O0O0O0O0O0OOOODOOOOOO
gbooobooboobooboobobobboobooboobooboobooo
gooobooboobooboobobobbooboobooobooboobooboo
oooobooobooboobooboboboobooobooobooboobooo
gooobgooobon

unsigned short int z = (99 * 99999); /* Value of y after evaluation is 3965 */

Compag COOOVAXCOUOOOD CODbOObOOODOOobDOoOoboDOoobOoobo
O00O0Ochard0Osignedd 00000000000 OOOOOOOOOOOOD
gboooboobooboobooboboboobooboobooboobooo
o00o000000o0oo0oOooOobOobO0obOobOobOobobog Alphad
O0000Ounsigned char0 000000000000 OODOOOOOOOOOO
googogn

nDoooooobooogooob2=-100b000000DbObObOO 2000000
googog

o

000000000000000000000000000000000
00000000000000002000000000n000000
oooooooo-2riger-l_1oooooo
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C990 00 BoolDODODODOODOODOOVAXCOOOODODODODOOOODO
O strict ANSISOSO OO O0D0D000000000000000 BeolOOODOO
000000 100000unsigned inteqger0 0000000000 OOOOOO
oo10000b00O

gg

00000000000 BeolOOODOODOOOOO

00000 BeolDODODOODOOODODODO

00000 BeolODODOODOODODODOOODODOODOO(@MODODO
O0O0ONILLOODO OODOODOOODODODODODOD
1000000000 BeolDODOOOOOOODOO0ODODODOD
O0ObOODOOOOOOcOOO 1000

double a = .01;
int b = a;

_Bool ¢ = a;

 BoolDOOOOOODOODOO«stdbool.h>O00000000O0OOODO
oooooo{@ooooboooobobo)yYooboobooogooo
googobogooo

fdefine bool Bool

#define true 1

#define false 0

#define bool true false are defined 1

gonpooboopoooboo

3.22 0O0OO

O0000charD0 0 0000000000000 000char0 000000000
gbooboobooboobobooboobooboobooboobobobo
0000000000 charD0O0OO0OOOOOOOOOOOOODOODODOOOOOO
oooobooboboooboobooo
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char

signed char

unsigned char

wchar t

wechar tOO0 000000 ASCHOOO00O00O00OO0O0O0O0O0O0O0O0OOOO0O
0000000O00Owchar tO0O0O«stddef.h>000000000 typedefd 00O
ooooboooboobooboobobbooboooboobooboobooo
U00L ODoobobooooobouoooooboooooo

#include <stddef.h>
wchar t a[6] = L"Hello";

char0 000000000 80000000000 Owchar tOOOOOODO
unsigned intO0 000000000 32000000000000000000
gobooobooboboobuoobboobooboobboobuoobobon
ASClIOOonDoopooooboob 100000 spogobooobi1ebogn
gooASCNHOO0bOOooboOobooO0obD cobuoobuoobon

000000000000000000 char0 000000 signed char OO0
unsignedchar 000000000 DO0OO0O0O0ODOOOOO

signed char letter;
unsigned char symbol 1, symbol 2;
signed char alpha = ‘A’; /* alpha is declared and initialized as 'A’ */

oOoooooobO '\ogooooooodooodooobooooooooboooo
gboogobooi193000b00boobuoobuoobooobD400b00DbOn
ood
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3.3

3.3.1

gooogdo

ooooboobobooboobooo

e float — 32000
e double — 64000

- long double (OpenVMS ALPHA) — 128 000 (00000 0)0 64000 (O
oDoon)

< long double (Tru64 UNIX) — 64000 (Tru64 UNIXO OO OO OOO)

= long double (VAX) — 64000

= float Complex (Alpha only)

= double Complex (Alpha only)

= long double Complex (Alpha only)
gdobobobbdoooouobobbooooobbbbodoooobobbuoooon

oboooboobobboboooboobooboobobbooboooboobo
o000bO00o0O0ooOo@oboooD)booobooo

float x = 35.69;

double y = .0001;
double z = 77.0e+10;
float Q = 99.9e+99; /* Exceeds allowable range */

goond (Alpha only)

coduuno rortranI OO 0ODOOOO0OOOOOOOO 3000000
00O (float ComplexO double ComplexO O O O long double Complex) D 0O OO
00000 CU0000000000D0000000OO<complex.h>0000
O0<complex.h>O00000000000 "ecomplex"'0 000000000000
ggoooobooobbooooooooooooobobobobobooooooooo
(0 920000)0
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3.3.2

ooooboooboobooboobobobooboooboooboob 200000
gbooobool1o0boobuoobooboobobbo20b000b0obbo0on
googoo

ubhooooboogrerrand00000O000O0O0DOOO0OOOODOO

obooboooooooboooobOobObloobObOobOObODbODbDObOODn
0 Complex IDODOOODOODOOOOO0ODODOO Complex IDOODODODOO
ooloooooooooooboooobooooooobooDbo 20000000
Ooo02.0+2.0*xI00000000

CompaqCUOOODOOOOOODOODODODOODOODOO

e [FLOAT=D_FLOATOOOOODOODOODODOOODODOODODOODOOD
gbooobgoooboboobooboobooboo

< long double complex0 0O OO0 D O0ODD00DOOODO Version 730000
OpenVMS OO OO 0O OO O long double complex™ O O OpenVMS Version 7.3
oooobooon

e long double complexD0 00000000 OOODOOOOOOOOOOOOOO
gboooboobobooboobooobooobooboobooobo

e 0000OcabsOcabsf0 00 0cabslOO DD OO0 200000000000
0000000000 0wmath.>000000000000000O0O0DODOO
00000000000 DO00O000O0DO0ObO0OU0OOODObDcabsOOOOoO
O000000<math.h>00000000000<complex.h>000000000
gooobgooogon

ood (Alpha only)

COOD0O0O0O AnnexG(UO)OODOODOOOODOOUODOOOUODOOODO
00000000000000000000000 _ImginaryD00O000O0ODO
000000 CompagCOOD Imaginary00 00000000000 OO0OO
ooooboooboobooboboboboboobooobooobooboobooo
gogno
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3.4.1

ERERN

choobooboboboosbobobooboo

- OO

goooo

oo

goono

goono
gogoboboboooooobobobogsggoboobooooon

oooobi10b000obooboobobobooboooboooboobuoobooboo
gbooboobobboboobooboobobooboobooboobo
gboooboobobboboobooboobobobobbooboooboobo
oooobooboobon

gog

ggobobobbooogoobobbooooobobobooooobobobboooog
0000000000vid0000000000000D000000000

void functionl ();

do0oO00O0O0O0O0O0O0O0000int00O0oooood
int uppercase(int lc)

int uc = lc + 0X20;
return uc;

}

oboooboobobbobD4000000O0ODOO0ODOODbDOOSO0ObDOOn
ooooboobobboboooboobooboooo
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34000

3.4.2

goooo

gboooboobgoobgoobooboboobooboobooboobooo
gboooboobgoobooboboboboobooboobooboobooboo
ooooobooboboobobooboboobDboobooboboboboobooo
gbooobooboobgn

int *p; /* p is a pointer to an int type */
double *q(); /* q is a function returning a pointer to an
object of type double */
int (*r) [5]; /* r is a pointer to an array of five elements */
/* (r holds the address to the first element of
the array) */

const char s[6]; /* s is a const-qualified array of 6 elements  */

gooooboobobooboobobooboobobooboobooobobon
000000000 register000000000000O0O0COOOOOOOOO
gboooboobooboobooboboobooboobooboobooo
gbooobooboobooboboboboobooboobooboobooo
ooooboobobboboooboobooboboooboobon

vold* 00000 O0OvoildO0DOOO0OO0D0OODODOODOOOOvoid* OOOOO
oooobooobooboobobobobbooboooboooboobooboboo
cooooo(@UoUoooooUooo)boooboooOooooogopbooooo
000000000000000000000O0veid 00D0OODOOOOOOOO
oooobooobooboobobobobbobooobooobooboobooo
oogd

gooooboboobuoobuoobobobobDbobooobDoobDOoobooo
gboooboobooboobobobobooboooboobooboobobo
gooobooboooboobooboobo *gooboobobbooboooboon
oooobooobooboboo

oooobooboboboboob40b000DbO0O0DODO
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3.4.3

0O
oo
oo
oo

ERERE

gbooboobooboobooobooboobooboooboooobooboboobo
gbooboobooboobooboobooboobooboobobboobo
oboooboobobbobooobooboobobobobooboooboobo
voild0OOOODODOODD0O0D0000000000000void00O00D000000O
goboobobobobooboobooboobooboobooobon

goboobooboooboooobooboobooboobooboooobooboboobo
goooboobooboboboboobooboobooboobobooboboo
ooooboobobboboobooboo400b0ob0bobboboo

char x[] = "Hi!" /* Declaring an array x */;

000000000 charD0OODODOOOOOO (BOOO)OOOOOOOOOOO
oooobooboobooboboooboobooboo 3goboobooo
1000000000000 0b 400800000000 3200000DOO
gooobooogn

goooooOoOoOoooOoUooOooUOUooO(@ooUUooooUoOoDboo)yogoo
ogbooboobi10boobi100bobbobboobobobo2b000b00bOO0n
ooooboobobboboooboobooo

ggobobobboogoobobboooogbobobboooooobobbooog
gbooboobobooboobgooboobbooboobooboobo

int x[];

ooooboobooboobobobooboooboobooboobooboboo
O@ODO00D00DO000000bo0DO0D 470000000000O)O

000(@O0O0000)0 char OO0 wehar tOODOO0ODO0OO0O0ODOODODO
\0' 0000000

Compaq CUUOD 100000100000 00000000DO0O0DOO0ODOO
gooooboobooobooobooboobbooobooboobooooo
ooobobobooboobboobooboboboboobbooboboobooo
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3.4.4

oobooboooobooboooboobooboooboobooooooo
O0intal2](3];,0000000200000000000000000000
oo

al0] (0], al0l[1], af0lf2], af1]fo], al1](1], a[1][2]

goon

gboooboobgoooboobobboboobooooobooobooboobo
gooboooboobboobobuoobooboboooboobboobooboboon
O0000Pascal 0O OODOOOOOOOOODOODOODODODOOOOO
ooooboooboooboobobobobboobooobDoobooboobooo
00000000000000000000000000OemployeeDOOOO0O
O000O0O0OO0OO0OO0employee 000D DOOODO 20000000 (ed OODO
mary) 000000000

struct employee { char name([30]; int age; int empnumber; };
struct employee ed, mary;

000000000void00D0O0D0O00D0OO0D0O0D0O0O0D0O0OD0O0O0O0O00OOO
goooboobooboobobobobboobooboobooboobooo
ooooboooboobooboobobobbobboobooobooboobooo
gbooobooboobooboboboboobooboooboobooobobo
goooboooog

/* This is invalid. */
struct employee {
char name[30];
struct employee divl; /* This is invalid. */

int *£(); /* This is also invalid. */

bi

gogooboobooooon
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struct employee {
char name [30];
struct employee *divl;/* Member can contain pointer to employee
structure. */
int (*£) (); /* Pointer to a function returning int */

bi

gbooboobooboooboobooboobooboooboooboobooboobo
gobooboobobobooboboobooboobooboobobooboboo
oooobooboobobooboboobooboobooboobobobooboo
gbooboboonbg

struct {
int a;
struct {
int a; /* This 'a’ refers to a different object
than the previous ’'a’ x/

} nested;

bi

Oo0oboo0oob CompagCOOOOODOOOODOOOOOOOODOOOOOO
o0o0oo0oooOoO0o0O(@OOoooOoO0)pooboo0o0o0oboO00O0oO0booOo000n
oooooodoboooooooooooooooooooooooooogoo
oooooodooboooooboooooooooboooooooooooooon
O0000000000O0structD00000Onestedd0 00000000000
Doobboad0ooboodoooooooodobabdooooogoooooon
ocoooooooooooo@oooOObObOOCObOOOObOOOOOoOoOoOno)
C+0000000000000000D0000VAX COOOvariant structd O
Ovariant union0 0000000000

ggobobobooogooboobobo40000bbbooog

oooobooboboboobobooobooboobooboobobobooboo
gboobooboboboobooobooboobooboooboooooobobooobo
gboobooboboboobooboobooboobooboobobobobo
oooobooboboboboboobooobooboobooboobobobooboo
gboobooboboboboobooboobobooboobooboobo
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3.4.5

(CO0DbO0o0OO0oDO)oDOOoDOODOODOODODOOOOOOOOOOODOODOOO
gbooobooboobooboboboboobooboobooboobooboo
goooboobooboobobobobboobooobooobooboobooboo
oooobooob00o0obooboobo0obuoobOoobCompagCODOOnO
gooobgooobon

gbooobooboobgoobooboboobooboobooboobooo
gboooboobooboobooboboboobooboobooboobooboo
0B2900000000OO0OO

goog

ooooboooboobooboobobboobooobooobooboobooo
ooboooboobobo0oboobooobobooboobobooboooboo
gboooboobgoobooboboboboobooobooobooboobobo
gbooobooboobooboboboboobooboobooboob 1100
oooobooobooboobobobobboobooobooobooboobooo
ooooboobobobobooobooboobooooo

ooooboooboooboobobobobboobooobDoobooboobooo
gboooboobgoobgoobooboboobooboobooboobooo
0000000O0void0ODOODO0O0OODDO0O0DOO0O0O0O0O0OOOODOOOOOOO
goooboobooboboboboobooobooboobo

oooobooobooboobobobobbobooobooobooboobooo
gbooobooboobgooboobobooboobooboooboobooo
gbooobooboobgooboboboboobooboobooboobooboo
gobooobooboboobooboboobbooboobboooboobooo
oo

ooooboooboobooboobobbobooobooobooboobooo
gbooobooboobgooboobobooboobooboooboobooo
gbooobooboobooboobobobboobooboobooboobooo
ooooboooboobooboobobboobooobooobooboobooo
oo
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union {
int a;

union foo {

int a; /* This 'a’ refers to a different object
than the previous 'a’ */

} nested;

bi

CompaqCOUOODOOODOOODOODODODCH+UODO0ODOOODOODDOO
gogobobobooooooobooooobon

ggoboobboooooobobbodooobobobbooooooobobboooa
gooobgooogn

gboobooboobooobooboobooboobooboooboobobo
gbooboboboboobooboboo

union name {
dvalue;
struct x { int valuel; int value2; };
float fvalue;
} alberta;
alberta.dvalue = 3.141596; /* Assigns the value of pi to the union object */

O000ODOalberta O doubleODOstruct0 D OO0 floatDOODOODODOODO
gooo0o0oO0o0oooooooooobooooooobooooooooooooo
goo0o00o0o0o0ooooooobooooooooooooooooog

ooooboobooboobobobooboooboobooboobooboboo
oogoboobobooobooboboboooooboobo

/*

Assume that ‘node’ is a typedef name for objects for which
information has been entered into a hash table;
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‘hash entry’ is a structure describing an entry in the hash table.
The member ‘hash value’ is a pointer to the relevant ‘nmode’.

*/

typedef struct hash entry

struct hash entry *next hash entry;

node  *hash value;

/* ... other information may be present ... */
} hash entry;

extern hash entry *hash table [512];

/*
‘hash pointer’ is a union whose members are a pointer to a
‘node’ and a structure containing three bit fields that
overlay the pointer value. Only the second bit field is
being used, to extract a value from the middle
of the pointer to be used as an index into the hash table.
Note that nine bits gives a range of values from 0 to 511;
hence, the size of ‘hash table’ above.

*/
typedef union

node *node pointer;
struct

unsigned : 4;
unsigned index : 9;
unsigned :19;
} bits;

} hash pointer;

3.5

void [

void0OOOOODOOOODOOoOooOOoOoooooo

voild0OOOOOODOOOOO0O 3000000000000

- JO0DOO00O0ODOOODOO0ODOO
- JO000ODO(@COOOODOOOODOOUODODOOOUODOO)DOOO
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- JO0ODO0OO0O0ODLOODOOOOOLDOD

0000000000000 00000000000000000 void ODOOO
gooobooobo

void message (void)

printf ("Stop making sense!");

}

gbooobolboo200b0oboobooobobooboobooboon
ooooboobobbooboooboobooo

void memcopy (void *dest, void *source, int length);

voild0OOOODOODDO0O0D0O00D0000000000000000000000
O00void*0O 0O voiddOOOOODOOOOODO

O00void000O0O0OO0OODOO0O0DO0O0O0OOOODO0OO0O0OO0OODOODOOOOOO
oooobooobo

int tree(void);

void main()
{
int 1;
for (; ; (void)tree()){...} /* void cast is valid */
for (; (void)tree(); ;){...} /* void cast is NOT valid, because the */
/* value of the second expression in a */
/* for statement is used */
for ((void)tree(); ;) {...} /* void cast is valid */

}

vold0OOOODODOODD0O0D0O00D0000000000000000000000
oogd
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goboobobooobooobooobboooboboobobuoooboon
ooooboobooboobobobobooobooboobooboobobooboo
gboooboobgoobooboboobooboobooooooobooobg
gooooboooog

00000000000 signed int0 000000000000 DOOOOOODOO
gooobooobooboboboobooo

o0ooooOob0oo0o0oooOobOoboOo (ouooobobo)yoboboboooooooo
00000000000000 background colort0 D0DO0OO0OO0OO0OODO
gogno

enun colors { black, red, blue, green, white } background color;
000000000000 background colorD000000O00O0O0OOODOO

background color = white;

O00000O0O0O0OO0O0OO0OO0OO0OOOOOOOOOOO (black =00red = 10 blue =
20green =30white =4)0000000000000000O0O0OO0OOOO0O
oooooooog

enum colors { black = 5, red = 10, blue, green = 7, white = greent+2 };

O0O00Oblack OO0O0OO 50red O 100blue O 110green 0 70white 0 90O
O000O0O0OOblue O0OODOOOO (xed)J 1000000000000 green
gboobooooboobooo

ANSICOOUOOOOODODOOOOoOoooooboooooooboooooooDo
gboooboobobobooboobooboooo
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3.7

oo

ooooboobo4b000b00non

- const
= volatile
- _unaligned (axp)

e restrict(DOOOODOO)

O0odob0ANSICOUO0ODOOO0ODOOO0ODbOobObOOobDbOooboDooboobOoobo
00000000000000000000constdO0OvolatileDOOOOOO
0000000000000000_ _restrict000000000000ODODOO
oogno

_restrict000000 1989 ANSI COOO00OO00O0OD0OO0O0O0OODOOOOO
oooooo 200000000 OOOO0ODObOU0O0oDbO cooboooOoooDo
O0@OX) 000000000000 00000000Orestrict00OO00O0OOOO
oogd

const O UODOO0OOOO0OOLOODODOODOOODOODbOOODbLOODbDOObLOODbO
ooooboobobbobooobuoobooboobobboboooboobo
gboooboooboooboobbobbobboboDbg constdoonpogonO
goooogn

obooboobobobobooboobooboobobbooboooboon

volatile 00000000 OOvolatile 00000000 OODOOOOOOOO
O0000000000000000000000 volatileOOOOOOOOO
gbooboobobbooboobooboobobooboboobooboobo
goooboboooboobon

gobooboobobbilioboboboboobooboobooboobobo
oooobooobo

int f( const int a, int b) /* a is const qualified; b is not */
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3.7.1

ggobobobobooooooboobbodoooboboobbooooooobbooog
goooboobgon

goobooboobooboooboobooboooboobooobooooo
oo

const struct s { int mem; }cs = {1 };

struct s ncs; /* ncs is modifiable %/
typedef int A[2] [3];

const A a = {{4, 5 6}, {7, 8, 9}}; /* array of array of const */

/¥ int's *x/
int *pi;
const int *pci;
nes = Cs; /* Valid */
Cs = ncs; /* Invalid, cs is const-qualified %/
pi = &ncs.menm; /* Valid *x/
pl = &cs.mem; /* Violates type constraints for = operator */
pci = &cs.men; /* Valid %/
pi = al0]; /* Invalid; al0] has type "const int *" */
const Qi

0o0o00obo0obOoboboboooboobOo0bceconstbdoboooonono

constU0 D000 D0OO0OD0DLO0OD0OOO0bLO0OO0DbO0OOoDbO0ODDbOoDD

OO0const DOODODOODOOODOODOOODDOOODODOOODOODDOO
goooooboooobooboboobooobooboobo++ o0 ——0O
OO0 const OO0 0OO0OOOO0ODOOOODOODODDOODODOOODODOO

constU0 000000 DO0O0DOO0DOO0ObLOO0O0ObOO0ObOOOobObOoODbOODn
gooobgoooboobo

const 0O OODO0ODOOODLOODOOO0OOLOO0ObOOODDOOOOODbOODbOODO
ooooboobobooboobooboboooboobo
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const int x = 44; /* const qualification of int type.

The value of x cannot be modified. */
const int *z; /* Pointer to a constant integer.

The value in the location pointed

to by z cannot be modified. %/
int * const ptr; /* A constant pointer, a pointer

that will always point to the

same location *x/
const int *const p; /* A constant pointer to a constant

integer: neither the pointer or

the integer can be modified. */
const const int y; /* 1Illegal - redundant use of const */

O0OconstDOOOODOOODOOODOOOO

- constUO0O0OO0oooooobbooooooboboooooobobboooa
goooogoo

- JOD00OO0ODO0ODO0O const DOODO0ODOOODOODOOODOODO
constUO0O00OD0DO0ODO0OO0OOODODO0ODOOOconst DOODOODOO
gl100dooooboboboobobooboboboobooboobooboo
go

const struct employee [
char *name;
int  birthdate; /* name, birthdate, job code, and salary are */
int  job code; /* treated as though declared with const. %/
float salary;
} a, b; /* A1l members of a and b are const-qualified*/
struct employee2 {
char *name;
const int birthdate; /* Only this member is qualified *x/
int job code;
float salary;
}C, d;

O0O00obOo0obOoboOoboO const DOOOOOODOODOODOODODOO
0000000000000 employeeDOOOOODOOOODOOOOOOOOO
constUOO0O0OOD0OOOD0OO0ODOO0DOO0ODOODn
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- const0 00O volatileD DD OOOODOODOOOOOODDOOOOOODOOO
gbogboobbobboooboobooboobooboobooboo
gbooobooobobooboboooboobooboobooboobooboo
ooooboobon

e Jeonst000D00O0ODODODOOO(@MODODO constDODOOODOODO) const
ooooooooboboooooooooboboooooobooooobobooo
oooobOoo0oooobOobooOooobobooooOoboon

const int 1 = 0;

intj=1

const int *p = &i; /* Explicit const specifier required */
int *q = &j;

*p = 1; /* Error -- attempt to modify a const-

qualified object through a pointer */
=1 /* 0K d

- JeconstD OO0 O0OO0OOOOOODOOO constDO0OD0OO0ODOO0ODOODODO
gooobooobooboobgon

3.7.2 wvolatleO OOO

volatileD OO OOODOOODOODOOOOODOOODOOOOOOOOOOOOOO
gbooobooboobobbobooboobooboobooboon
0od

volatileD DD OODOODOOUOOODOODOOOOOOOOOO (O 25
oooooocoooo)o

volatile 000 00O O0O0O0OO0OO0OO0ODOOOOOOOOOOOOOOOO
oo

- JO000O0ODOO0ODODDOODOODOO0

gbogobooobboboboooboobuooboobooboobooboo
oogd

- JOD00O0OD0OODOOODOOODOODbOODO
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ggoooobobbbooooooobobobotoooooooboboooa
gooobooboooboood

- JO0O0OO0ODO0ODOODOOODOOD
gobooboobooobooboobobbobooboobo

volatileD DD OODODOOOOODOODOOODOODOOOOOOOODOOOOOOO
goooboobooboobobooboobooboobooboobobobo
ooooboobobobobooobooobon

volatileD OO OO ODOOOOO volatileDODOOOOOODOOOOOOOO
gboobooboobooboooboobooboobooobooooboobobooobo
booboobooboooooboobooboobooobooobobooboobo
0000000000000 000volatileD0OD0D0DO0O0OO0OOOOOOO
oboooboobooboobobboobooboobooboobuooboboo
gbooboobobobobooboobooobobooboobooboobo

O0000O00volatileDODODODODOOOOOOODOOOOOO

- volatileDOODOOOOOOOOOOOOOOUOOOOOOOOOOOOOO
goooooobooo

- yolatileOOOODOODOOODOOODOOOOOODODOOODOOOOODOO
goooooag
volatile volatile int x;

- volatileDOOOOOOOODOOOO0O0OO0OODO0OOOOODOOOO volatile O
00000000000 00000000000000 volatile DOOOO
gobgoboooboobobobobooboobobo
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volatile struct employee {

char *name;

int birthdate; /* name, birthdate, job code, and salary are */

int  job code; /* treated as though declared with volatile. */

float salary;

} a,b; /* All members of a and b are volatile-qualified */
struct employee2 {

char *name;

volatile int birthdate; /* Only this member is qualified  */

int job _code;

float salary;

}C,d;
0000000000000 000000000OoOgyg employeeDOOOO
00000000 DO0O00 volatileDOODDOOODOODOOODDOO

gogo

- const0 000 volatileDODOODOODDOODOOODODOOOOOODOOODO
gbogobooobbobobooboobuooboobooboobooboo
obooooooboboboboobobooboobooboobooboobooo
ooooboooonog

- OvolatileDODOOODDOODOODODOOvolatileDODOODOOODODOOOOO
goooboobooboobooboo

const int *intptr;

volatile int x;

intptr = &x;
OO0O00OvolatileDDOOOODOOOODOOOOvolatileDODOOOODOOOO
goooooooo

3.7.3 _ _unalignedd 00O

ooooboooboobooboobobbooboooboobooboobooo
gbooobooboobgooboobobooboobooobooboobooo
gbooobooboobgooboobobobboobooboobooboobooo
ooooboobooboo200b0o0oboobobobooboooboooboon
oooobooboboo
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_unaligned0 000000000000 0O0ODODOO0ODOOO0OOOOOOOOO

gboobooboobooobobooboobooboobooboobobobo
goooboobooboobobbooboobooboobooboobobo
obooobooboobooboboboobooobooboobooboboboboo
goooog

000 unaligned00 000000000

typedef enum {int kind, float kind, double kind} kind;
void foo(void *ptr, kind k) {
switch (k) {
case int kind:
printf("%d", *( unaligned int *)ptr);
break;
case float kind:
printf ("$f", *( unaligned float *)ptr);
break;
case double kind:
printf("%f", *( unaligned double *)ptr);
break;

__restrictd0 000

gboobooboobooobobooboobooboobooboobobobo
00 restrict000D0000000O0DODOO0OO0O0ODODOISOCOO0OO9XOO
oooobooboboboobobooboobooboobooboobobooboo
gbooobgoobobooboobobboobooobooo

ugd
ooooboobobboboooboobooboboboobooobooob
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3.74.1.1 OD0O0O0ODODOO
ooooboooboobooboobobobobboobooobooboobooo
gbooobooboooboobgob200b000b0obooboooboooboon
goooobogooboobooobooboobbooboobobooobooo
ooooboooboobooboboboboboobooob 20000b00o0bOoOon
oooobooobooboobobobobobobDboobooobooboobooo
goooboobobobobooboobooboooo

gboooboobgooboobobboboobooboo 20000000000
gooobooboobooboobobbobboobooobooboobooo
ooooboooboobooboobobobobboobooobooboobooo
gbooobooboobooboobobbobooboooboobooboon
gbooobooboobgooboobobboobooboobooboobooo
gooobooboooboboo

3.7412 JO00O00OO0O
20000 cOb0bOob0OOdmemmovelmemcpyd COOODOODOODOOODOO
oooobooboobobboboooboobooo

- memmovel 0O O0OD0O0D0OO0D0OO00OODOOOOOODOO0ODOO0ODOOO
gboobooboobgobgiisocuoobogobogooobobooboon
oo

- nencpy0 0O O0O0DOO0ODOO0DOO0ODOO0OOOODOOODODOODOOODOO
ooooboobobobobooobooobon

oobOmemepyd O Omemmovel DO O OOODODOOOOOOODOOOO

/* Sample implementation of memmove */

void *memmove (void *sl, const void *s2, size t n) {
char * tl1 = sl;
const char * t2 = g2;
char * t3 = malloc(n);
size t i;
for(i=0; i<n; 1++) t3[i]
for(i=0; i<n; 1++) tl[i]
free(t3);
return sl;

t2[i];
£3[i];
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/* Sample implementation of memcpy */

void *memcpy(void *sl, const void *s2, size t n);
char * tl1 = sl;
const char * t2 = 82;
while(n-- > 0) *tl++ = *t244;
return sil;

}

memcpyD OO ODO0OO0O0OO0DOO0ODOOODOOOOCOOOOODOODOO
Oo0o0ooooboooboodbOrmemmovel OO0 DO O0ODO0ODOOOOOODODOODO
gboobooboobooooobooboobooboobooboobbobo
gooobooboobobobooobo

gboobooboobooobobooboobooboobooboobboo
ooooboobobbooboobooboboboobooo

e memmoved D000 0Omalloc0 0000000000000 OOOOOOOOO
gobogbooboooboobboooboboboobooboobooboo
gboobooboooboobboobooboobooboobooboo
000000000 00000malloc0 0000000000 OOOOOO
OO00o0oooooon)o

- J0OmencpyD OO0 ODOD0ODOOSIO200000000000000O00
gobgobogboobooboobobooboboobooboobooooo
goboobooboobooboobbobbOrmemcpy DOOD0OODDOO
Ob0oobooboOoboOwremmoved DO OO0OODOOODOOODODODOODDOO
goobooobooooooo

37413 00O ODOOODOOOOOOO

memcpyD OO OODOOODOOODOOOOOOODOOOOOOODOOObOOOODO
oobooobooboboboboob0obboooboobobooboooboo
goooooooooOoOoD10o0oooOoO0ooOoO0OoDooOoOoDooOoOoD(@Eoo
gboobooboobooobobooboobooboobooboobobo
oo0)oooobooo
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ggobobobooooooboood

/* memcpy between rows of a matrix */

void f1(void) {

extern char a[2] [N];
memcpy (a[1], a[0], N);

ggobobobooogoboobooood

gbogoboooboboboooboobooboobooboobooDbobo
oooooooooNODbOObOooOoOooooooboNoOobobobooonoo
oooobobooonbg

ooooboobooobobobooboobooboobooobobobbooobo
oo

memcpyU DO OO OO0 DOOOOOOOO

0000000O0bO000@oOoboooobOooOo)yooooDoooooo
gooobooboobgobooog

gbooobooboboobooobgoo

/* memcpy between halves of an array */
void f£2(void) {

}

extern char b[2*N];
memcpy (b+N, b, N);

gbooobooboobobooboo

gobooobboobooobooobooobooobooobooon
oo

memcpyD OO ODO0OD0OOO0OD0OO0OO0OOOOOOOOODODOOOOODOO
ooooboobon

ggooobobobobooooooooboobobbodoooobooboobobbooog
gooobgoboNOOoboooobooboobgooobobo

O00bDO0O000D00000000000000000000000000
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- JOODOOO0ODODODOO

gogobobbooooooboobobooooobobobooao

- JO000O0ODO0ODOODOODOODODOOODOODbOODLOODOOn
goood

= mbstowcs, westombs, strftime, vsprintf, sscanf, sprintf, 000000000
gobooooooobbooooooboboboooooa

3.74.14 memcepy U DO OO OODODODODOOOOOO

memcpyU DO O 0OOO0DOD0OOODOOOODOOODOOODOOO0ODLO0ODOO0ODOOO0On
oooobooboobooboboboobooboobooboobooboboo
00000000000000_ _restrict0 000000000000 O0OOOO
O0OmallocOOODOODODOODOOOOOOOOOOOOOOOOOODOOOOOO
ooooboobobbooboobooboobooboobooboobobo
oooobooon

dbO0OmemcpyU U0 ODOOOO0O0OO0DOOOOOOO0OO0DLODODDOOOOOOO
ooboobooooodoood
void *memcpy(void *  restrict sl, const void *  restrict s2, size t n);

_restict0 000000000

gboobooboobooobobooboobooboobooboobobobo
goooboobooboobobooboobooboobooboobobobo
ooooboobooboobobobooboooboobooboobooboboo
goooboobobooboobgn

gbooobgoobobooboobgooboobooboobooobob
- OgoO0
- JOD0OO0ODOO0ODODOO

- JO0D00O0ODO0ODOODOOODOOODOODOODbDOODOODDbOOn
goboobooobooobooboboboboooboobobobobooo
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oo
000000000 restrict00000000OO00OO0O00O0O0OOOOOO
goooobgoboo

goiisocooboooobobooboboobobooobboobbooooog
oo

DOOUOUOO0OOnOpPOODDOODOOOOOOOOOODLDODO
goboobooboobooobgon

DOOODDODO0O0OOOOOODOO0Oexternd0000000O
BOOOOOOODOOOOOOOOODOOOOOOOOOOOO
00000000 BOOO0OOOOOOOO0O0O0OOOOOOO0O
0000000000 BOmManOO0O000(QOO0O0O0O00O0OO
000000000000000000000000000000
0Do)oooo

oooo(@UOUO0OU0oEeECOUOOODODOOOODBOOODODOOO
gboooooobo)ypPO0ODODODOODOODODODOOOO
goboobpPODODODD EODOODUOODUOOEOODOOO
gpPOO0OD0O0O0DO0ODOODO0OEOD POODOODDOODO
gboooboooboobooboopPhOo0obbOob0bOODbDO
O00000000p0 (int ** restrict) 0000000000000
OO000OpO00p+l00pO0O000D00ODOOOOOOODOODODO
0000000000000 0*000p[l]lO0D00O0O0O0O0OO

BOOODOOODOOOOOLO POOOOODOODOODOODOO
goboobooboboobobooboobooboboooboooon
gobooboooboPOODbDDbOOO0ODbO0ODOOODbDOODOOO
obooooooob pOOb0O0O0OO0OODOLOOODOODOO P2O0O
gobooboobo0oEeEODOODOODOODOOD B2O0O0ODO
goboobooOoboB20000000000BOOOOOODODOODO
gobooboboOobo 2000000000000 bDOObDOODbDOO0
goboobooobooboobobooboobooobon
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goboobogobooboobobooboobboooboon
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gobooboobobooboboobooboboboboob BOoOO
oooooooboOooOooooOoOoooooo(@ooooobobooo
gobooboobobooboobooobboobooboboooboo
o00o0obO0obOO0oBOOOOOOODODOOOODODOO)

oobooboooobooobooboooboboobooboboon
ooooboooboobooboboooboooo

3.743 O
_restrict00000000O000O0O00000O0ODOOOOOOOOCOOOOO
00000000000000000000000000__restrict0 00000
oooobooboboboobobobooboooboobooboobuooboboo
gbooooboobbooboobboooboobbooboobbooboo
goooboobobboobooboobooboboboobooboobo

goooboobooboobobooboobooboobooboobobobo
go00dbO0o0oO0o0oo00obOD@Woboooo)yooooooobooooobooooo
gboobooboobooobooboobooboobooobooobooboobobo
gbooooboobboobooooooboobbooboobbooboo
oooobooboobon

ooooboobobooboobuoobobboobooobooboobon

37431 00O O0ODOOOOODDODOOOOO
goboooboobooboboobooobbooboobobooboobobon
ooooboobooboobobobooboooboobooboobuooboboo
gboobooboobooobooboobooboobooboooboobobo
ooooooooo(@uouoo)obooooboobooooboboooooboo
gpogon

oooobooboobooboboboobooboobooboobooboboo
ooooboobooboobobobooboooboobooboobuooboboo
gboobooboobooobobooboobooboobooobooobobo
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/* File Scope Restricted Pointer */

float * _restrict a, * _ restrict b;
float c[100];

int init(int n) {
float * t = malloc(2*n*sizeof (float));
a=t; /* a refers to lst half. */
b=t+n; /*b refers to 2nd half. */

}

00init0000000000000000000000 20000000000
ooogoogn
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/* Restricted pointer function parameters */

float x[100];
float *c;

void f3(int n, float * restrict a, float * const b) {
int 1;
for ( 1=0; i<n; i++ )
ali] = bli] + c[il;

void g3 (void) {
float d[100], e[100];

¢ = x; £3(100, 4, e); /* Behavior defined. */
£3( 50 d, d+50); /* Behavior defined. */
£3( 99, d+1, d); /* Behavior undefined. */
¢ =d; £3( 99, d+1, e); /* Behavior undefined. */
£3( 99, e, d+l); /* Behavior defined. */

}

0030000000000 000000000000o0ooooooooooO
0000000ooooooooooo0o00oooooooof30000000
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/* Macro version of f3 */

float x[100];
float *c;

#define £f3(N, A, B)
{ intn= (N); \
float * restrict a = (&); \
float * const b = (B);
int 1;
for ( 1=0; icn; 1++
ali]l = b[i] + c[i];

—
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/* Restricted pointers as members of a structure */

struct t { /* Restricted pointers assert that x/
int n; /* members point to disjoint storage. */
float * restrict p;
float * restrict g;

bi
void f4(struct t r, struct t s) {

/* r.p, r.q, s.p, s.q should all point to  */

/* disjoint storage during each execution of f4. */

[* o]
}
3.7.4.35 00O
typedefl]D__restrictl]DDDDDDDDDDDDDDDDDDDDDDDDD
[ID[I[II]Dtypedefl]l:ll:lDDDDDDDDDDDDDDDDDDDDDDDD
000000000typedef0 0000000000000 0O0O0OOOOOOO
Ogdoo0oooooooooooOooooon
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/* Pointer expressions based on p */

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

struct t { int * q; int i; }al2) = { /x ... */ };

3-38 O00O0O0O



(|
OO
(|
OO

Toid f5(struct t * restrict p, int c)
struct t * q;
int n;
if(c) {
struct t * r;
r = malloc(2*sizeof (*p));
memcpy (r, p, 2*sizeof (*p));

p=1r;
}

q=7p;

n = (int)p;

/* _______________________
Pointer expressions Pointer expressions
based on p: not based on p:
p p-&9tiq
p+l plll.q
&amp;p[1] &amp; p
gamp;pll].1
q q-&9t;p
++q
(char *)p (char *) (p-&gt;i)
(struct t *)n ((struct t *)n)->q

________________________ */
J
main() {
f5(a, 0);
f5(a, 1);

oooobooooboboboobpb0 2000Db00Db0O0ODODOODODODDOO
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/* BAssignments between restricted pointers */

int * restrict pl, * restrict p2;

3-40 O00OO0OO



(|
OO
(|
OO

void f6(int * restrict gl, * restrict q2)

{

ql = pl; /* Valid behavior */
pl = p2; /* Behavior undefined */
pl = ql; /* Behavior undefined */
ql = q2; /* Behavior undefined */

int *  restrict rl, * restrict r2;

rl = pl; /* Valid behavior */
rl = gl; /* Valid behavior */
rl = r2; /* Behavior undefined */
gl = rl; /* Behavior undefined */
pl = rl; /* Behavior undefined */

}
}
3.7438 ODOOOOOOOOOO
ooooobooboboobobooboboboboobboooboobobooboo
oo

/* Assignments to unrestricted pointers */
void £7(int n, float * _restrict r, float * _restrict s) {
float *p =1, * q=5;
while(n-- > 0)
D+t = *Qt4;

}

Compaq COUODOOODOOODOOODOODOOODOODO0ODrxDOsOODODODO
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/* Qualified function return type and casts */

float * restrict f8(void) /* No assertion about aliasing. */

{

extern int i, *p, *q, *r;
r = (int * restrict)g; /* No assertion about aliasing. */

for(1=0; 1<100; 1++4)
*(int * restrict)p++ = r[i]; /* No assertion *x/
/* about aliasing. */
return p;

}

oboooz200000b000b00bpb00rb0000ooboobooboon
oooooooboobooo

3.743.10 OJO0OO
ooooboooboobooboobobobobboobooobooboobooo
gboogbooboboobooboobobooboobo

/* restrict cannot qualify non-pointer object types: */

int _ restrict x; /* Constraint violation */
int _restrict *p; /* Constraint violation */

/* _restrict cannot qualify pointers to functions: */

float (* restrict £9) (void); /* Constraint violation */
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typedef 0000000 OOODOOOOOOOOOOOOOOOOOOOODOOO
ooooboobobbobooobooboobobobobboooooboobo
gooobgoobobbobooboobon
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typedef float *floatp, (*float func p)();

O0000fleatpd O0float0 000000000 OOOfloat func pO 0O
Ofleat 0O0O0O0O0OO0OOO0OO0OOOOO

ooooboo0oobOoboUooobDoboOo@Wobobooooobono)yoooboo
oboooboobobbobooobooboobobobobbobobooboobo
gbooboobobboobooboobooboobooboboobooboobo
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goboobooboboobooboobooboboobooboobo

typedef char byte;
typedef byte ten bytes[10];

gogobbobboogoobobuooooobobodoooobobooooon
gbooboboboboobgoooboboo

typedef int *int p;

typedef unsigned int *uint p;

unsigned int p x; /* Invalid */
uint p y; /* Valid %/

gbooboobobboobooboobooboooboboobooboobo
gboooooboobooboobbooboobooboobooboobooooboo
obooobooboobon
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typedef unsigned *uint p; /* uint p has type "pointer to unsigned int" */

uint p xp;
typedef uint p func(void); /* func has type "function returning pointer to */
/* unsigned int x/
func f;
func b;
func f(void) /* Invalid -- this declaration specifies a */
/* function returning a function type, which  */
{ /* is not allowed */
return xp;
}
uint p b(void) /* Legal -- this function returns a value of
{ /* type uint p. */
return xp;

}

00000000000 wypedef0 000000000 OOOOODODOOOOOO

aad
typedef int func(int x);
func £;
func £ /* Valid definition of £ with type func */
{
return 3;
} /* Invalid, because the function’s type is not inherited */

goobobobbooogoobobbuooooobobooao

typedef int func(int x);

func £;
int f(int x) /* Valid definition of f with type func *x/
{
return 3;
} /* Legal, because the function’s type is specified */

typedef0 000000000 DOOOODOOOOOOOOOOOOOOOOOOOO
000 23000000000000000000000000 typedef0 OO0
googooboooboboo
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volatile static int data = 10;
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struct t1 {
int i;
double d;

}i

union t2 {
int i;
double d;
Vi

struct t3 {

struct tl s;
union t2 u;

}i
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struct t3 st[] = { /* complete initializer */
1, 2,0,4,0,0,7,0,0

!

gboobogdbostibo30b0gobobobooboobooboonbDoo
gbooooon

oco o 1o

struct t3 st[] = { /* partial initializer */
1, 2,0,4,0,0,7

!

struct t3 st[] = { /* nested and complete initializers */
{1, 2, 0},
{4, 0, 0},
{1, 0, 0}

!

struct t3 st[] = { /* nested and partial initializers */

{1, 2},

{4},

{7}

bi
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gooooooboo
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float fvalue = 15.0; /* external definition */

main ()

int ivalue = 15; /* internal definition */

}
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00000000 int00000000000000000000000
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void functionl()

{

int a,b;
X (a,b)

}

00000000000 externintx(); 000 functionlDOOOOO
gboooboboobobooboooboboo

O00000000000000000000000000 staticOOOOOO
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gogboobooogoboboobooooon
O00000000000000 (const 00O volatile)
goooooooo

const int *p; /* const qualifies the integer p points to ¥/
int *const p; /* const qualifies the pointer p %/

gobooboobobooboobon

gbooboobooboobooboooboobooboboobbooboboon
gboooboobooboobooboooboooboobobobobobobon
gboooobooboboooboobboobuoobbooboooboon
goboobgoobobooobooboobon

gboobooboboobooboobobo
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int x = 10;
float v = ((12 - 2) + 25);
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gboooboobooboobyboboobooboobooboo 3s00odg
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oooo0obOo0oboO0 autoD 0000 O0OO0OOODODOODOODOODOOODn
0000000000 staticOOOOOOOO0OOOOOOOOOOOOOOOD
000000 static0O0OD000000000O0O0O0OODDOOOOOOOO0ODO
googogn

00000000000000000000000000D0 (extern 00O static
o00o00o0ooOOobOOobOobOoboOoUoooO)obooboUoboOobDOoDbDOoboobo
oooobooboboboboobooboobuobbobooboobon

guoooobboggogd

000000000 int0Olongd shortO signedd 00O O unsigned 0000000
O000O00OOOchar0000O000O0COOCOOOOOOOOO0OOOOOOOO
ggobooboooooooo

int x; /* Declares an integer variable x  */
int y = 10; /¥ Declares an integer variable y %/
/* and sets y's initial value to 10 */

ooooboooboobooboobobboobooobooobooboobooo
goooboobooo

unsigned long int a;
signed long; /* Synonymous with "signed long int"  */
unsigned int;

gboooboobgoobgoobooboboobooboobooboobooo
gboooboobgoobooboboboboobooboobooboobooboo
ooooboob30boobobooobo
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4400000000000

443 000OO0OOOO

0000000000 char0 0000000000000 0O0OO00OOO0OOOODO
gooobobobobooboobooo

char ch = ’a’; /* Declares an object ch with an initial value 'a’ */

Compaq COOO00DO0O0O0OO0ODO char0 0000000000 OOOOOOOO
obooob47000000DOO0OO

444 (OJU0O0O0OOOOODOO

gboobooboobooobobooboobooboobooboobobo
oooobooboobooboboboobooboobooboobooboboo
000000 fleatDOOOO0OO0OO0OD0ODOOOOOOOOOOOOOO double OO
0 longdoubleD 000000000000 ODOOOOOOOOOOOO

float x = 7.5;
double y = 3.141596;

oo0boooboooboobOboo0obb0oobobo0oboOobobOoonOcCompag
cioboboooboobuooborb

45 Q0OOOO0OOO0

gbooboobobboobooboobooboboobobooboooboobo
oboooboobobbobooobooboobobobobboobooboobo
goooobgooog

ooooog:

enum OO0 0oy {0DOOODO}
enum OO0 0o {0DODOO0O,}
enum OO0
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oo
45000000

gogooo:

gogd
ooooboobgo

goo:

goon
obooo =000

Compag COUODenumD OO0 O00OD0O0OO0OOOOOOODOO

0000000000000 00000O0o0on
enum shades

off, verydim, dim, prettybright, bright
} light;

O0000O00shades0 000 lightOOOO0OO0O0OO0O0O0O0OOlight OOOO0OOO
oooooooboobooo

shadesO D OOOODOOOOO0OOOOODoff 00O bright D 00D 400000
gboooboobooboobooobobooboobooboobooboon
googoogno

gooobooboobooboobobobboobooboobooboobooo
00000000001lightl00O0 shadesDO OO0 OO0OO0OO0OO0OOOOOOOO
g

enum shades lightl;
d00o00O00b0o00o0obO0o0Oo0o0bOOo0bOO0ooOoOoO0obOOoOobOooDbOooo

enum e;

enumd 00000000000 DOO0ODOO0DOO0DOO0ODOOODOODOOODOO
go0oobo0bUblenumd 000000 D0OO0ODOODOODOOODOODODODODO
ooooboobobooboobuoobooooboobo
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oo
45000000

ooooboobobobol1lbgbobobobobDboooDoobDooboobooo
gbooboobooobobobobbuobobobbOobDboboobi10bOoOn
goooboobooboobobobooboobooobooboobooboboo
go00doO0o0o0o0o0o0o0O0obO0obO0ooO0 @obOobooboooDoboboo)yYoo
gbooboobobooboobobbooboooboon

enum spectrum

red, yellow = 4, green, blue, indigo, violet
} color2 = yellow;

0000 000reddyellowdgreenOblued ... 000000 00 40 50
600 ... 000000O00O0O0O0O0O0OOUOUOOLObObObODOOODODODU0OOoOOo
goono

color2 00000 (40000 ed” OODO “vellow OOOOOOOOOOOO
oogd

4.6

gooogon

gbooboobobbobooobooboobobobobbooboooboobo
oboooboobobbobooobooboobobobobbobobooboobo
gbooboobobbooboobuooboobooboobobooboobuoobo
oo

ugogo:

*000000 gpt
*000000e 000D

goooog:

goono
gboobod ooobd
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460000000

000000000 Compaq COODODO0O0O0O0O0000OOpenvMSOOO0D0O
0000000320000000True4 UNIXOOOOOOOOOOOOO 64
00000000000000000000OOpenVMS Alphal Tru64 UNIXO
0000000032000 (short)yd 64000 (long) 00000000000
O0O00OCompaqCOOO0OOO0O0OOOOOOOONOOOOOOO/OOOO
O#pragnad 000000000000 O0O

00000 const O volatile O unaligned (Alpha)0 OO restrictOD O 00O
oooooooobooooooooooon

000oo0oOoOO0O0000o0oOoOOo000oooooooaon
char *px;

O00000px0000 char00O0O0000O0O0O0D0O0O0OODOO0OOOOOOOO
O00000O0O00O0O0O0O0O0OO0OO0OO0OO0OO0OO0OOODO *pxOOpx0OO0O charO0OO
oogd

ggoobobboooooobbbooooobooobbooooobobobbooga
gbooobooboboobooboooboboon

const int *ptr to constant; /* pointer variable pointing
to a const object */
int *const constant ptr; /* constant pointer to a
non-const object %/
const int *const constant ptr; /* Const pointer to a
const object */

ptr to constant 00O OO0O0O0O0O0O0OO0O0O0O0DOOOOOOOOOOOOOO
OO0O000ptr to constant OO OO constOOOOOOO0OO0OOOOOOO
00000000000000O0O0Oconstant ptr OO0O0O0D0O0OO0OO0OOO
O000Oconstant ptr0 0 0000000000000

constant ptr00000000000Int 00000O0DOOOO0OD0O0000000
0000000000000 0Oconstant ptr O int 00 const0 0D 0000
ooobdboooooooooooooobooooooo@ooo)yoooooo
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4.6.1

oo
460000000

typedef int *int ptr;
const int ptr constant ptr;

_unaligned0 00000000 Alphal000000000O0000OO0OO
ooooboobooboobobboboooboobooboobooboboo
gbooboobooboooboobooboobooboobooboobooboo
gbooboobooboooboboboobooboobooboobonbo 2000
00o0oboobOobboOobo0obuoobobbOoboOondo aiphayd

_ unaligned0 0000000000000 0O0D00O0DO00O0O0O0D000
0000000000000000000000000000000000000
0000000000000 000000000000000000000000
0000000000000 000000000000000000000000
00000 alpha)d

__restrict000000000000D0O0D00O0O0O0DOO0DOO0DOO0O
O0000000000000000000000000000 (0374000
0)o

extern 000 staticO000000000O0O0O0O0O0O0OOOOOOOOOOOO
goboobooboboboobooobooobobbobooboobooboon
00 autoD OO ODOOO0DOODOOODOOODOOO

vodOOOOOOO

voilddOODOOODODO0O0O00000000000000o000ooooooooo
00ooboooboobooboo0oboobooboobuoobOoobOonO ANSI
CO0UU0O0O0O0Uoo00Uio0o0o00ou0oo00nUo charx0000000O0O
0o0o0obo0obOobobobDoob0ooboo ANSIDDODODOOoDoDooboon
oo

O00000000000000000 voidOOOOOODDOOOOOOODOOO
ooboobooboboooooobobooooooboboed46OnoOoDO
0000000000000000000000000 voild0ODOODOOODODO
oooobooboboooboobooo
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460000000

4.6.2

float *float pointer;
void *void pointer;

float pointer = void pointer;
[¥ or, ¥
void pointer = float pointer;

00000000000000000000000000void000O0O0O0OD0OOO
0000000000000000000000000000000000Ovoidd
ooooboooboobooboboboobooo

void *memcpy (void *sl, const void *s2, size t n);

void *generic pointer;

/* The function return value can be a pointer to many types. */

generic_pointer = func returning pointer( argl, arg2, arg3 );

/* size t is a defined type x/

}

00000 volddOOO0OO0O0DDOOD0O00OO0ODS300000000000

gogooooo

gboooboobobbobooboobooboobobooboobo

int 1 = 10;
int *p = &i; /* p is a pointer to int, initialized */
/* as holding the address of i x/

0000000000 DOOstatic 000 extern0 0000000000 DOODOO
O{@dooboooboUoboOobOo)yobobooooo
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oo
460000000

0000000 char O0ODODODOOD pUOO0O0OUOpOOOODOOODOO 40

char0 00 0000000000000 0D00O0D0D0D000D0N0N0N0N0N0noooo
ooo0obobO0o0ooooDobOoo0o@bobooooo40bU0boboboO)yoo
o0oobo0obobbo p DO0DbO0ODOODODDODODOODbDOODOODOO

char *p = "abc";

4.7

ooood

0000000000000 0000 [JboobOooo

0000000004 0000 000 (OO0 00000 ol

00000 1000000000000000000000O00tableone0n0n
oooobooobgon

int table one[10];

gboooboobgoobgooboobobboobooboooboobooboon
00000000000000000000Otable one0 0000000000
g0o0000pol0b010b0ob0obOob0obOOooDoDOo choooooooboobnOoD
ooooboooooboobooooboooooobooobobUoboooDO

int x[5];
x[0] = 25; /* The first array element is assigned the value 25 */

ooo0ooooooooooobobog(x )wooboobboobooooooobooo
oboooboobobooonbg

*D00000b0b00o0b0o0ob0oobooboobobooobooboobooon
ooooboobobooboooboobobbooboooboobooboo

gbooboobgoobgooboobobboobooboooboobooboon
gobooboobgooboobobobobboobooboobooboobooon
ooboobooboobooboobobobbobboobooobooboobooon
obooobobobo473000000000O00O0O
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47400000

000000000 booboobooboboobooboooDoooDboon
goooboooog

4-20 OO

- JO00O0OD0OOODOODOODOODOODOOODOObDOObDOOn

gogoobobobobbbdoooooooobbooboooooooooboobooobon
goooogo

extern int arrayl[];
int first function(void)

{

}

ooooboobobooboooboobo

int arrayl[10];
int second function(void)

{

}

gboogoooboobgooboobooobooobboobooboooboooobo
goooboooobooboobooboobooboobboooboobooobog
oooobobooonDg

o0ob00obooboooO (@ 471a000004900000)00ODODODOODO
ooooboobooboboboobuooboobooo

char array one[] = "Shemps";
char array two[] = { 'S’, 'h’, 'e’, 'm', 'p', 's', '\0' };

O0z200000000000000D00DODOOOOOOODYDODODO (6
o00O00O0ooO0bOobOooboOobognD '\o)yoooooooobobooo
gooobooobobooboobooboobbuoobooboobooooog
gboobboobooboobooboobboboobooboobooobo
oooooo



oo
47400000

- JO0D00O0ODOO0ODODOODOOODOODOODUOODODDODODbDOODOO
gobogbooboboboboobooboobboobooboobooooDoo
gbooboobooobooboobooboboobooboobooooboobooo
goboobobooboobooboobobooboobooboooobooo
gbooboboooboobooboo

main()
/* Initialize array */
static char arg str[] = "Thomas";
int sum;

sum = adder(arg str); /* Pass address of first array element */

}

/* adder adds ASCII values of letters in array */

int adder( char param stringl])

{

int 1, sum = 0; /* Incrementer and sum %/
/* Loop until NULL char */
for (i = 0; param string[i] != "\0"; i++)
sum += param string[i];
return sum;

}

adder0 00000000 DOparam stringD 000 arg str0000000
0000000000000 00D0 adder OOODOOOOOOOCOOOOO
param string 0000000000000 O00O0OO0O0OO0O0OO0OOODO
g

ggobobobboooooobobboooooboooboboooooboboobobooo
gboooboooobooboobooobooboo

float fa[1l], *afp[17];
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47400000

4.7.1

gooboboboboboobooobuoobooobooboobooboobooboo
gboooboobooboobooboxoboobooboobooboobo
gbooobooboboboboooboobooboobobbooboooboobo

int x[];
int *x;
int x[10];

ooooboooboobooboobooboobobobooboooboDooboob
gbooobooboobgoobooboobooboobooboobooboon
god

chboobuoobooboobuoobuooboobooboobooboobon
0000000000000 Otable oneD 0020000000 20000000
ooooo

int table one[10] [2];

0000000000000000000000DOtable onel0](0]000OODO
table one(0][1]0000O0D0O0DO table onel1][0]0O0DOODO

goooobd

ooooboooboobooboboboboboobooobooboobooboboo
gboooboobooboobobbobooboooboobooobooobobo
gboooboobooboobobboboobooboobooboobobo
gooobooboobobobooboospgbooobooboobooboo

int x[1={1,2 3};

00000000 staticOOOO0OO0OO00O0O0OO0O0O0OOOODDOOOOOOOOOO
goooobgooboo

goooboobooboobobbi10il100obooboobooboboboon
oooobooboobooboboboboooboooboooboonoobOoon
oooobooobooboobobobobbooboooboobooboobooo
gbooobooboobon
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47400000

int x[5] = {0, 1,2, 3,4 5}; /* error  */

000000D00Ochar000 wehar tODO0O00O000O00DO0OO0OOODOO
ooooboobobDi1doboboi1gobooboobooooooobooo
gboobooboobooobooboobooboobooboooboobobo
gbooboobobooboobuoobobooboobooo

gboobooboobooboobooboobooboobooboobobobo
oooobooboobon

char string[26] = { "This is a string literal." };
/* The braces above are optional here */

gboobooboobooobobooboobooboobooobooobobo
gbooboobobbobooboobooboobobbooboooboon

char string[12] = {'T', 'h’, 'i’, 's', " ', 'w', 'a’, 'y}

00000000000 “Thisway” 000 10000000000000000
gbooboobooboooboobooboobooboobooobooboboooboo
oobooOobDOoOonOO

obooobooboobooboboobooboobooboobooboboo
o0o00ob0o0o00obOOo@oooboobooOoO)ooboooOobOooooooDboo
gboobooboobooobooboobooboobooobooboobobobo
oboooboobobooobdg

HEN

gobooboobooboobooboobobooboobbooobon
gobooboobooboobooboobooboobooboooon
gobobooobooobooboooo

char c[4] = "abcd";

00000 cOOD0 40000000000 b0 cO0dOOOOOOO
goboboobooboobobobooboobooboobooboo
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47400000

ggoooboboboooooobobboooooooobbuooooobobobooo
gogno

- JO00O000ODOOODOODODODOODOOODOO0

- JO00O0OD0OODODOODODOODOOODOODOODOObDOObODbDObDO
obooboboboobooobooo

gooboboooboogogd

float x[4][2] = |

{1, 2)
{3,4)
{5 6]}

!

bi

oooobo0o1l1020x000b000b0o0obOoobobobOobD 20000200
o30b00ogoobooooobooboooboooobob4bb0b00bDObDbOOO
gboooboob400000000D000DOOOODDOOODODDLDODOOD
goooobogoboo

x[0][0] =
x[0] [1] =
x[1][0] =
x[1]1[1] =
x[2] [0] =
x[2][1] =
x[3]1[0] =
x[3][1] =

O O O Ul B W

000000000000000D00000000
float x[4][2) = { 1,2, 3, 4,5 6 };

goooboobooboobi10oboobooboboooboooboobooon
00010200000 x[0)ODO 304020000 x[1)OO 5060 30
000 ®[2))D0D0000D00O00O00O0OO00O0OOO0ODOODOOODO

RN
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4.7.2

oo
47400000

- JUOObbODbUOUOOooobbbbooooobbbbooooboboboag
oooob40000000000D0

 JUUbbbuooooobobog

guoooobn

goooboobooboobobooboobooboobooboboboboo
oboooboobobbobooobooboobobobobbooooboobo
gbooboobooooooobooboobooboooboooboobobobo
ooobooboboobooboobgooo

int x[5] = {0, 1, 2, 3, 4 }; /* Array x declared with five elements */

int *p = x; /* Pointer declared and initialized to point */
/* to the first element of the array x */

int a, b;

a=*(x+3); /* Pointer x incremented by twelve bytes %/
/* to reference element 3 of x x/

b = x[3]; /* b now holds the same value as a x/

O0000O0Oa ODODODOOO(*)0D0O0O0O0O30UO0UOUOUOOOD DODOOO
gbooboobooboboooooboobooboobooobooooboobobooobo
gelgnooonboobDgn

ald000xDOOOobOooboobooboobooboboobbooboooobo
gooobooboboboboboobooobooboobooboobobooboooboo
oooobooboobooboboooboobbooboobooboobooboo
gboobooobooobooxooboobboo4b0000000000000O0
03000000000 3goooobooooo(uobooosboobooboboo
00000000000000000z=*(y+3);00000000000000
oooobooboooonbog

oooobooboboboobobobooboooboobooboobuoobooboo
gboobooboobooobobooboobooboobooboobobobo
goooboobooboobobbooboobooboobooboobobo
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47400000

4.7.3

ggdodoooooooboobobbotododoooooooboobooobobboooga
gooobooboobgon

int func(int *x, int *y) /* The arrays are converted to pointers */

{

¥y o= ¥ (x + 4); /* Various elements of the arrays are accessed */

}

googooboobboobooobboobooboobboobooboon
ooooboooboobooboobobboobooobooobooboobooo
ooooboobobooobooon

sizeof0 0000000 O0OO0O0DODOOOOOOOOOOODOOOOOOOOO
gooobgoobon

goooo

gbooobooboobbauto 000 oobooboooooboobboobo
0000000000 Otypedef0 0000000 OOODODODODOOOODOOOO
ooooog

o0000O0DO0bOo0O0o00o0oDOob0obooboOooOobDOobon (FORTRAN
0 assumed-shape 0000 0000)000000D00DO0ODOODOODOOOOO
oo

000000000000000000000swb00000000000000
gbooobooboobooboboboboobooboobooboobooo
oooobooobooboobobobobboobooobooobooboobooo
0000000000 KernighanO RitchieO COOOOOOOO0ODOOOODOO
go0oood0ooOoOo0o@EooooUobDoUOU0oDOoOO0UDooOoUboboooooo
ooo0o0ooooooooo)yoboobobooooooooobOobobobo
oo
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#include <stdio.h>
#include <stdlib.h>

void sub(int, int, int[*][*]);

int main(int argc, char **argv)

{

if (arge !=3) {

printf ("Specify two array bound arguments.\n");

exit (EXIT FAILURE);

)
{
int diml = atoi(argv[l]);
int dim2 = atoi(argv[2]);
int a[diml] [dim2];
int 1, j, k = 0;
for (1 = 0; 1 < diml; i++) {
for (§ = 0; § < dim2; j++) {
| alil [3] = k++;

printf("diml = %d, dim2 = %d.",
sizeof (a)/sizeof (a[0]),
sizeof (a[0])/sizeof (int));

sub(diml, dim2, a);
sub(dim2, diml, a);

}

exit (EXIT SUCCESS);

}

void sub(int subl, int sub2, int suba[subl] [sub2])

{

int i, 3, k=0;
printf ("\nIn sub, subl = %d, sub2 = %d.",
subl, sub2) ;
for (i =0; 1< subl; i++) {
printf ("\n");

for ( = 0; § < sub2; j++) {
printf("%4d", subalil [7]);
}

}
}

oo
47400000
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OpenvMS OO OOO0ODOODOODO0Oalloca intrinsicd  ALLOCAODOOOOOOO
gooobooboobgoooooboo

0000 ALCADOOO0OO0OO0O0000O000000000_ ALLCCADOOO

goooobooboboobooobooboobbooboobooobobon
ooobooboobobo0oboobobooboboobbooboboobooobon
000000000 ALOCAODCOOOOOO0O0COOOOOO0O0OCOO0OO0O00O0
0o0{@doooUooooooooooUooOooooUooDooboOooooo

0)o_ AlCAD0OOO0O000O000000000000000000000O0
o00ob00dobO0obOO0bOO0bO0DO0obO0o(@UboObO0obO0bOobOobOoDOoDbOo

oooooo0oooOoOooOooOo)yooboooooooobooobobooooboo
oo

4.8

gobooboogon

ooooboobooboobobobooboooboobooboobuoobooboo
gboooboobgoobooboboobooboobooboooboobobobo
gooobooboobooboboboboobooboobooboobobo
oogno

goooboobobog:

struct 0 O O unionDDDopt {0oOooooo}
struct 0 OO union O OO

struct 0 O O union:

struct
union

googogoo:

ooooo
ooooboo oboooo

goooo:

uooobgoobo boooooboo
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480000000000

gogoooood:

0000 00000000 g
0000 00000000 op

ogooobgoo:

gooooo
goboobooobooboobon

gooooo:

ooQ
00O : OO0

gbooboobooboooboobboobooboobooboooboobobo
gboooobooobooboooboobobooboooboobboobo
obooobooboobooboboboboobooobooboobooboboo
oooobo0obobbobooobooboobobobobooo ool

oooobooboobooboboboboooboobooboobooboboo
O000O0struct OO0 uwion0 000000000 DO0OO0OOODOOOOOO
enumd 00000000000 DOO0DOOO0ODLOOOOOO0OOODODODOODOO
00000000000000 struct 000 wnion0 000000000000
ooooboobobooobooboboboooooooo

000000000000 0D000O0D0DO0D {yO00b000000O0oDODbODbOO
gbooil1o00boobgoobooboobooboobooobooboobgooon
gbooboobooboobobboobooboobooboobooboobo
oooobooboobooboboboboboobooobooboobooboboo
ooooboobooboobobobobooobooobooboobooboboo
gbooboobobooboobobboboobooo

gbooboobooboooboobbooboobooboobooboobobo
gbooobooboobooboboboobooboobooboobooboboo
oboooboobooboobobboboooboobooboobooboboo
gbooboooboooboobuoooboobuoobboobooobbuooboo
goboobooboboobooboobobooboobooo
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ggoobbobooooooboobbtoooooobooobbooooooboboboooa
googo

struct person

{

char first[20];
char middle[3];
char last[30];
struct /* Nested structure here */

{
int day;
int month;
int year;
} birth date;
} employees, managers;

ggoboobbboogooobuoooobbobboooogoobbooooboo

- JO000O0OD0OOO0DOODOODLO0ODLOODDOODObOO0ObO0ObLO0On
gboobooooboboboobooboobooboobbobbooobo
obooobooboboboboobooboobooo

struct person

{

char first[20];

char middle[3];

| char last[30];
struct person employee; /* The tag (person) identifies employee as */
a structure with members shown in */
the declaration of person */

- JO000O0O0OODODOODDOODO0ODOODOODOODDODODbDOOD
gbogoboobooobooboobooboobobobooobooboooobg
goooboobobooboobgooo

struct person

{

char first[20];
char middle[3];
char last[30];
} employees, managers;
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- JOOOODOOO0O0O0OO0O0ODLODLOODLDOOUOOUOOoLDLDbLbbDbOOO0O
gbooboboobgoobooboo

struct

{

char first[20];
char middle[3];
char last([30];
} employees, managers;
- JOo00O0O0OO0O0ODLOOO0ODOODOOOO0ODbOO0ObOO0ObO0ObbOODDbOn
oboobobdboboooooooboobobobooooooooooan
oooooooo

struct person employees, managers;

e struct 000 wion0 000000000000 0OODOODOOOOOOO
gbogobooobboobobooobooboobooboobbobbooobo
gboobooobobobObooboobooboobooboboobbooobo
gbooobooobobobobooboobooboobooobobobobooobo
gboogobooboooboobbooobooboobooboobooboo
gbooboboobooboobobobooboobooboobo

struct A {...}; /* Definition of external struct A */
struct A; /* Tentative structure tag declaration. */
/* First declaration of A (in external scope) is
hidden. This structure will be defined later *x/

struct inner

{

struct A *pointer; /* Declare a structure pointer by */
/* forward referencing. %/

struct A {...}; /* Tentative declaration of internal struct A is

defined here. */
/* External struct A is unaffected by this definition*/
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480000000000

oo0ooboADDOObOO0OO0ObOO0O0ObOoboDbOoboDoobOoobobDboobDoo
Ad0OOoOOooooogoo

48.1 0O0O0OO0OOODOOOOO

goooboobobobobooboobooboooo

- JO00O0OO0OODODOODODOODOOODOODOODbDOObDOObODbDObDO
ooooboooboboboboobobooboobooboobooboobooo
gogd

- JO0O00ODCOOODOOOODOOOOUODODOUOODOOOOD (=)ObOO
sizeof 00000000 OOUDOOODDOODOOOOOODOO (==)0000O
oooO (!'=)bobobooOooOOobOooboOoboDOobUooboUobDOobooboOobo
oooobooob200b000b0o0obo0ob0oobooboobooobDoboo
ogoooobgooog

- JO0O00OO0ODDOO0ODODOODOOODOOODOO0ODbDbOOoObOOODO
gbooboooboboboobobooboboboobooboobooboo
ogoooboooboboboboobooboobooboobooboobooo
gbooobooobooboobgo

RN
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struct {
unsigned int a : 1; /* Named bit field (a) */
unsigned int : 0; /* Unnamed bit field = 0 */
unsigned int : 1; /* Unnamed bit field */
} class;
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struct

S
it 1;
float c;
b a={13.0e10}, b={2, 1.55 };
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#include <stdio.h>

main()

{

int m, n;
static struct

{

char ch;
int 1;
float c;
}oar[2][3] =
{
{ 'a’, 1, 3el0 },
{ ', 2, del0 },
{ 'c’, 3, 5e10 },
}
bi
printf ("row/col\t ch\t i\t c\n");
printf (M-----em e \n");

for (n=0; n< 2; n++)
for (m=0; m< 3; m++)

printf ("[%d] [%d]:", n, m);
printf("\t %c\t %d\t %e\n",
ar[n] [m].ch, ar(n] [m].1, ar[n][m].c);

0410000

1 J0O0O0bOo0obooboboooboooboon
2 pgobooooobobboooooobobodao
3 pguobobooooobobbooooooboobod
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U4 1000000000000 bbb0o0oan

row/col ch 1 c

3.000000e+10
4.000000e+10
5.000000e+10
0.000000e+00
0.000000e+00
0.000000e+00

o

gboobooobboboboobooboobooboobooobooon
oooo40000000000DO

goooobd

oooobooobooboobobobobbooboooboooboobooboboo
ooooboobobobobooobooboooooooo

static union
{
char ch;
int 1;
float c;
} letter = {'a'};

autoD DO ODOOOD0ODO0ODOOOODOODODOODDOOODbDOObObDOODO
ooooboooboobon

main ()
{
unionl {
int 1;
char ch;
float c;
} numberl = { 2 };
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auto union?
int 1;
char ch;
float c;
} number2 = numberl;

}
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gobobooboobooboobooboobobooboobooboon
gooobobooboobooobuoobooobobooboobobooboon
ooooboobooboobobbooboooboobooboobuooboboboo
goooogoon

1. 00O0oo0oO0o0obOoobooboobooboobooboobooboon
obooboobooobg

int al5] = {0, 0,0, 5}; //O0ld way
int a[5] = { [3]=5 }; /| New way
D00[B0 a@l0 500000000

2. 0000o0oOooooooooobooobo0oboobOobOobOoDbOobDOoDOoon
gooobooboooboood

typedef struct {
char flagl;
char flag2;
char flag3;
int datal;
int data?2;
int data3;
] SX;

sx={0,0,0 0, 61}; //0ldway

Sx = { .data2 = 6 }; /] New way

000 .data20 00000000 data20 600000000
3. 00000000000000000000

int a[10] = { 1, [5] = 20, 10 };
D000000000D00000000000000

oo 4-41



oo

49000000000 DOOODOOOOO

4-42 OO

al0]=1

a[l] through a[4] = 0

a[5] = 20

al6] =10

a[7] through a[9] = 0

oo oooooobooooa
gogoooobooogd

typedef struct {
char flagl;
char flag2;
char flag3;
int datal;
int data2;
int data3;
} SX;

sx=1{1,0, 1,65 32,18 }; // 0ld way
Sx = { .flagl=1, 0, 1, .datal=65, 32, 18 }; // New way

000 .flagl000 .datal0 0000000000 flaglOOO0O0O0OO flag3 0O
datal OO0 O000O0OQCOOOOOOODOOOOODOO

O00000000000000000000000000 20000000
ooooooo

Sx = { .datal=65, 32, 18, .flagl=1, 0, 1 };

Sx = { .flagl=l, 0, 1, .datal=65, 32, 18 };

0000000000000 0000000000000000000000
oooooon

int a[MAX] =

{
bi

oooooOoMAXxO 1lo00O0ooooobOobobobooboooobOobooo

gboolooobopobobooboobobboboobooboobon
o0ooboos0o0boobooboooboobo

1, 3,5 7,9, [MX-5]=8,6,42,0
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6. JO0O00OOO0o0obOoobooooog

struct { int a[3], b } w(] =
{ [0).a={1}, [1].al0] =2 };

goboobooboooobooo

w[0].a[0]=1;
wll].a[0]=2;

7. 00o0ooooobooooon

struct {
int a;
struct {
int b
int ¢[10]
Jxi
by = {x={1, .c={5] =6, 71}}}

0o0oooooooooooo
y.x.b = 1;

y.x.c[5] = 6;
y.x.cl6] = 7;

4.10

googd

gobooboobobooobooboobooboobobooboobooobog
gbooboobobbobooobooboobobobobbooboooboobo
g0000O0obO0bO0o0o0oooO0bOobobooooooobooooooog (o
gooooo)oooooOoOoooOoOoooOoUoboboOooooboooooooooo
goooboobobooboobgooo

struct OO {ODOOOO}
union OO {0DOODO }

enum OO {0ODOO0O}
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gbooboobobbooboobooboboon

gbooobgobOtestibO00boobOOoDOObDOODbDOO0ODOO0ODO

struct test {
float height;
struct test *x, *y, *z;

bi

Uo0o0o0bo0oboboboobDOoOn struct test 0D OODOO0O0DOODO s OODO
OO0struct testDDOO0DODOOODOOODOODOO sp OOOODOOO

struct test s, *sp;

RN

typedef 0000 0000000000000 0OOOOOOOOOOOOO
ooooog

typedef struct test tnode;
struct test {

float height;

tnode *x, *y, *z;
bi

tnode s, *sp;

411 0OUOO0OO0OO0OO

0000000000 typedef 000000 OOOOODODOODOOOODOOOO
00000 typedef0 000 O0O0OO0Otypedef0 00000 DOOOOOOOOOO
gbooobgoobobbooboobooboobooboobooobon
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typedef int integral type;
integral type x;

O0000O0O1integral type O int 000000000 O00000 xOOOO

int0 000 x 000000000000 000000(@:000000000
O)yboooooooooOoOoooOoOoooOoOobooOooooooooooooo
gogo

typedef0 000000000 OOODODODOOOOOOOOOOOOOOOOOO
gbooboobobboboooboobooboobobbooboooboobo
oboooboobobbobooobooboobobobobbobobooboobo
gbooobgoobobooboobobboobooobooo

typedef signed int t;
typedef int plain;
struct tag {
unsigned t:4;
const t:5;
plain r:5;

bi

00000000000000000000signed int00 t 000 typedefO O
O0000int00 plain O0Otypedef0 DD 000 3000000000000
ooooboboooooobobooooo3bobotobooooooboon
goooboobob ryroOOobOo0obO0o0obOo0obOob0 200b00b0ODOO
O000001000000000000000000 unsigned 0DO0O0OO0OOO
ooooboobobobobooobddt oboobooboboboobuooob 20
Ubooobooboobgobg const00gnooboooooboobon
OO0Otypedefd tO0O0OOOOOOODO

O0000typedef00DODOODODODODODODODODODOODODOOODO
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typedef int miles, klicksp(void);
typedef struct { double re, im; } complex;

miles distance;

extern klicksp *metricp;
complex x;

complex z, *zp;

00000000000000000Odistance 000 int 00O Ometricp
000 int000000000000000000000O0x 0D zO0OOOOO
O0o00ob0o0obdzpOOOO0ODOOODOODODOOO

typedef 00000000000 OOODODODODOOOOOOOOOOOOOOOO
O0000O0O0OOOtwypedef0 000000000000 OOOOOOODODOOO
googoobgooobobo

typedef const int x;
const x y; /* Illegal -- duplicate qualifier used */
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gbooboilooobgooboobobooboobooobooboobobo
gbooboobobboobooboobooboboobobooboooboobo
00000000 boOobobOobobOo0obOobobOo0obOo0obddypowerd0bon
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main()

{

y = power(x,n); /* function call */

}

goooboobooboes200b000boobOnO
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5-2 00

oo

gboooboobgoobgooboboobooboobooobooobooobobooobog
gboooboobooboobooboboboobooboobooboobobo
000000000000000000000veid00O00000OO0O0Ovoid
000000000 Compaq CO voiddOO Pascal 0000000000000
FORTRANDODODOOODOODOOOOOOOODODO Compag CO voiddOOOO
gooobooboobgooobobooboo

goooboobobbobooboobooboboobooboon

- JODOOUOOO0O0O0OODOODOOOOOOOOobDbObLbLOO00ooooLbobODbO
000000000000000000000O0O0power O int 000000
oo

int power (int base, int exp)

{

int n=1;

if (exp < 0)

printf ("Error: Cannot handle negative exponent\n");
return -1;

}

for (; exp; exp--)
n = base * n;
return n;

}
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o0o0oboopobooboos3b00ubnuonobooooo

gboobooobooboobdoobooobobooboobooboobo
min0 00 power0 0D 0O OD0O0OO0O0O0O0O0OO0OODOODOOODOOOOOOOO
gooobobooobooboobooboo

main()

{

int power(int base, int exp); /* function declaration */
int x, n, y;
y = power(x,n); /* function call */

gboooboobooboobooboooboobDooboboobobooDboon
gbooboobooboobooboooboobooboobooboon
gboobobboobooboobobboboobooboobooboon

gboooobooobooobogooboos4bbOss000noboooon
go
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goooo@ooOoooOooU0oUoooOoUoooUUbooo)bgobooooo
ooooboobobooboooboobo

000000000000000000O0Oextern00000OstaticOOOOO
ooboobooboobooobobuoobooboobobo 210000000
gogno

ANSIOOO0OO0O0O0000 const OO0 volatile 0OOODODOODDOOODO
gboooboobooboobooobobboobooboobooboobooo
goooboobooboboboboobooobooboobo

oooobooboobooboobobbobboobooobooboobooon
0000 int0000000000000000000000000000000
gboooboobgooboobooboboobooboooboobooboon
obo0oobo0booboobobobobboobo0bd0retummpbooogonoQ
O0Oreturn0 000000000 OODOOODOOOODOOODOOODOOO
goooboobobobobooobooobooboobobobooooboobo
return 00 000000000000

return O ;

gooobooobooboobuooboobobobobooobooobooboon
ooooboooboobooboobooboobobobooboooboDooboob
googogn

gbooobooboboobooboobo

char letter(char paraml)

{

return paraml;

}
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0000000000000000000000000000000O0veidDOO
obooobooboobon

gboobooboobooboboboboobooobooobooboobooon
O0000000000000 voidOODOOOOOOOOOODO

void message()

printf("This function has no return value.");
return;

}

0000000000000000000000000 voidDODOOOOOODO
oooobooobo

- JOD00OO0ODO0ODO0DOreturmD00DO0O0O0ODOO

- 0000000000 void0ODODODOODOOODODOODDOODDOODOOOOO
goood

ood
00000000000000000000000 {1 000000000000
oooobooboboboboobooboon

int fl(char p2)

000000f100int00000000000000000000O000000
ogboooboobooobgn

int (*(*fpapfi(int x)) [5]) (float)

OD000O0O0fpapfif0int 000 (fleatD DO OOO0)OOOOOODOS5000
000000000000000000 (int000000)00D00000000
gbooboboboboo400b00bOo0bon

oo (@Eo)bobooooooboooooboobooooobDoboooogooo
oboooboobooboobobobobbobooobooobooboobooo
goooobgooog
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- JO0D0O00OOD0OOODOOODO0ODO
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int fl(char a, int b)

{

function body

}

- OO0

gooooboobooboobooobooboobooooboboboobooo
goooboooobobooboobooboobboobobooboobooooo
gooobgooobgn

int fl(a, b)
char a;
int b;

{

function body

O000000000 intO00ooooo0

gogoobboboooooobbbbooooobobobbuooooonboboad
oboog2000000bo0oboooogoobooon

- 000000000000 0O0OO0OD voiddOODDODODOOOOOUODOODODOO
ooooogon

char msg(void)

return 'a’;

}
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char msq()

{

return 'a’;

}
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char lower(int c); /* Function declaration */
caller() /* Calling function x/
int c;
char ¢ out;
c out = lower(c); /* Function call %/
char lower(int c up) /* Function definition */

5-8 OO

{

}

O0000000D callerdO0O0O0O lowerD 0000000000 OOOOOO
lowerD0 0O OO0 O0O0O0O0O0OO0OO0OO0O0OO0OOODOOOOOOOOOOOOOOOO0
gboooboobgooboobobbobooboooboooboooboobobobo
gboooboobobboobooboobooobo

lowerD0 0D OO0 O0O0O0OO0OO0DOOOOOODODOOOOOOOOOOOOOOOO
O0O00OD0CompaqCODDOOODOODOOODOODOOODOODOODOODODOO
oooobooobgoobooboboboboooboobooboobuoobooboo
gboooboobooboobobbobooboobooobooboobobo
gboooboobooboobobboboobooboobooboobobobo
oooobooboboboboooboobooboboboboobo

O000000veid00O0O00D0O000000000000000000000
gooobooboboboobod

char function name(void);

O000000veid00O0O000D0O00000D000000000O0000000
ooooboobobobobboobooobooboobo
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main()

{

void function name( );

}

void function name( )

{)
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Compag COOOODOODOOODODOODOOODOANSIDOODOOOO
gobooboobooboobooboobooboobboobbon
googooo
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5.5.1

gogoooobod:

- JO00O0OD0O0ODOODOODOODOOODOODOODDOODbOODOO
ooooboobobooboobuoobobboobooobooboobon

- JO000O0D0O0D0OOODOOOOODbOO0ODbOODbOn

- JO00OO0OD0OOO0OOOODOOODOODODODOOODbDOODOObDOODbO
0000000000000 00000000000o0O0000o0o0o00 void
gboobobooboobgooo

- JO000O0D0O0O0OD0OO0OO0ODOOODOODDOODOODObOOODbObObOO0ODbO
goooogn

goobobooggo

gooobooboobgooobobooboo
gboooogooooo:

00000 0O0O;

gooobooboobooboobobboobboobooobooboobooon
oooobooboboo

O000O000voiddO0OO0O00D0O0000O00000O000O00000O0000
googogn

00000000 [+J000000000000000000000000000
googo

0000000000000 000000000000000000
DO00000et OO0O0et 000 (0; 000;0..00, 000n);

gbooobgooboooboboo

char function name( int lower, int *upper, char (*func)(), double y )

{)
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gogobobobooooooboobobooooooobog

char function name( int lower, int *upper, char (*func)(), double y );

obooobooboobooboboboobooobooobooboobooboboo
oooob0ooboooOobooDOo (;)oboooOo (,)Dbobooboooo
gbooboobooboobobboobooboooboobooboobooboo
goooo

gbooboobooboobobboobooboobooboobooboobo
ooooboobooboobobobobooboooboooboobooboboo
oooobooboobooboboboboooboooboobooboobooboo
ogoooobogoooo

gbooobgoobobooboobobboobooobooon

char function name( int lower, int *upper, char (*func)(), double y );
char function name( int a, int *b, char (*c)(), double d );
char function name( int, int *, char (*)(), double );

gboobooboobooboboboobooboobooboobooboobo
ooooboobobbobooobooboboboobooo

ooooboobooboobobboboooboobooboobooboboo
gboobi10bo0obgooboobobbobooboooboobooboon
gpoooogon

char function name( int lower, ... );
gooooooooooooobooootbooobobooooooooog

conubooboooobooboboooboobDboobDboooDboUuoobo
OO0static00000000000000OO0O0O0O0O0O0O00O0OOOODOOOOO0
gbooboobooboobobboobooboobooboobooboobo
ooooboobooboobobbobooobooobooboobooboboo
oooob2000000000b000bO
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void foo(int a[1000]){ ... }
void bar(int b[static 1000]) { ...}

O0fool 000 Da0int*0 00000000000 OODOOOOfoo0OOOO
ooooboooboobooboobobbobboobooobooboobooo
O000bar0 000000000 10000000000000000000000
gbooobooboobooboobobboobooboobooboobooo
gooobooboobobbobooboooboobooboooboon

552 0OO0OOOOOO

gooobooboobooboobobobbooboooboobooboobooboo
ooooboooboobooboobobbooboooboobooboobooo
gooooboobboobuoobboboboobooobooboooboobon
gbooobooboobgooboobobobboobooboobooboobooo
ooooboooboobooboobobboobooobooobooboobooo
ooooboooboobooboobobbooboooboobooboobooo
gboooboobgoobgoobooboboobooboobooboobooo
gboooboobgoobooboboboboobooboobooboobooboo
oooboobooboboobbooboobboobooboboobooobon
oo

0000000000000 0000O0b0o0DO0oDO0DbOOoO0DOoDOnD (;)bo
gboooboobgoobgoobooboboobooboobooboobooo
goooboobooboobobobobbooboooboobooboobooboo
ooooboooboobooboobobbobooobooobooboobooo
oboooboobdobOOCompagCOOOOODODOOOOOODODOODOO
000000000000 ooooooooooOoO00D .Wooooooooo
000 #include00DOD0OOODOOOODOO

gooobooboobooboobobobboobooobooobooboobooboo
ooooboooboonbo
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o00000o0o0obOO0obO0ob0ob0obOOobOobobbOoUobOUoboOobO @™se6100
00)OboooOOooOobOoooOooOobooooobOobboOooOOoDbOooo

ggobobobbdoogooboboooogbbooboooooboobboooog
gboooboboobg

5.6

ooooon

chooboobobbobooboobooboobOoobooboboboboo
ooooboobobbobooobooboobobobobbooboooboobo
oooobooobooog

gboocboboobooboobonobobooboobo

- JO0O0O0O0DOOO0ODOODOODOODOODLDOODOODbDOObLOODO
gbooboobobbooboobuoobooboobUoobuobobOoo

000 (@U0O0O0bO00O000OO0)OOoooOOoDOOobODbOOoOODbOo 230000

gooobooboobooboooboboobooobbooboboboboobon
gobgoobooboobooboobooboobooboobooboo
goooooobooogn

gboobooboobooboobooobooboobbooboooboobon
gobooboobooboobooboobooboobooobooobooo
goboobooobooobooboobooboboooboobo

gooobooboobooboobooobuooboooboooooooooo
gobgoobooboobooboobooboobooboobooboo
goobooboobooboobooboobooboobooboonboo
goooooo

O0000000000000000000000000 int00000000
go
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- JODOO0O0OO0O0O0OODOODODOOO0OOOODDLObObOOOOOoOoUooDbDbOOO

gooobgoobooboboooog

gogoooon

gbooobooboobooboobooboboobooboobooboobooo
gooobooboobooboobobobbooboooboobooboobooboo
oooobooboobobbobooobooboobuooboo

- JO00OO0OD0OODODOODDOOODOOODOODLOO0ObLO0ObLOO0ObbOOobDO

ooooooooooobobooooooboooo (...)boboboobooboobo
ooooboo0oO0O0ooOoboOoOoOobOobOoooOgbobooooob @ooo
00000000000 bO00ooOO0)Y§ O boooooobooo

void f(char, short, float, ...);

char cl, c2;
short sl,s2;
float f1,f2;

f(cl, s1, f1, c2, 82, £2);

cl0sl0000 f1000000000000000000000000-c20
202000000000 intOintOdouble OO O OOOOO

ggooobobobbooooooooobobbodooooobooboobobbouuog
gobooboobobboboobgoboooobooboobooon

— fleat0 00000 double DODOOOOO

— char0O unsigned charO short0 0 O O unsigned short0 00000 int O
gooooo

- J00CO00O0O0O00O0OU00O0O0O0OO0OO0OOOO Compag C O unsigned
char 00O unsigned short0 00000 unsigned int0 000000

ooooboooboobooboobobbobooobooobooboobooboo
gboooboobooboobooboboobooboobooboobooo
goooboobobooboobgoededboobonobonO
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gobobobobboogooobboobbood

oo

560000000

gbooboobooboobooobooboobooboooboooobooboboobo
gbooboobooboobooboobooboobooboobobboobo
ooooboobooboboobobooobooboobooboobobobooboo
gboooobooboobbooboobooobooboboobooboon
0s-1000b0o0boobboobooboooboobooboonbobon

gogono

051 0gboobooobobooobdgd

int x() { return 25; } /*
int z[10]; /*

fn(int £f1(), int (*£2) (), int all]))

{

£1(); /*

}
void caller (void)

{

int y(); /*
fn(>.<, V. z); /*
/*

/*

)

int y(void) { return 30; } /*

udob s-1gooood

Function definition and
array defined before use

/* Function definition

Call to function f1

Function declaration

Function call: functions
x and y, and array z
passed as addresses

Function definition

*/
*/

*/

*/
*/
*/

*/

*/

1 xX0oooooooobooooobooboobooboooboooboobooobg

O0callerDO00OD0O0ODODOODODOOODODOOODOOOOOOOOOO
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5.6.3

2 J0bOo0obOoobOoOobooboboobDboobooboobOooboooo
gbogboooboobooobooboobooboobbobbooobo
ooooboobobobobooboobon

fn(int £f1(), int £2(), int all]) /* £1, £2 declared as x/
{...} /* functions; al declared */
/* as array of int. */

fn(int (*f1)(), int (*f2)(), int *al) /* f1, f2 declared as x/
{...} /* pointers to functions; */

/* al declared as pointer */

/* to int. */
gooooooooooooooboooooooobooooooobooboobooooo
gdoo0oboooooooooooboooooon

3 00000 callerD 00000000000 yOOOOO0OO0O0O0OO0OOOO
goboobgoobobbobo

4 OJO0ODOOOOOO0ODOO0ODOODOODOODODOODOODbOODbLOOn
oooobooboboooboobooo

manD 0000000000

0000000000000000000 min000000main00O0000O0O
O000002000000000000000000020000000maind
gboooboobgoobgoobobobobooboobooboobonbo 2000
o0o0o0bo0oDb arge OO0 argv D0OOO0DOODOOOOOODOOODOODOO
0000000000000 00000000000000000000maindO
gboooboobooog

intmain { ...}
int main(int argc , char*argv[ ]1){ ... }
argc

ooooboooboobooboobobboobooobooobooboobooo
oo
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argv
goooooooobooooodoboouoodonooooi1boooooog
O00argvlargclDOOOODOOOOO

argc Jd0O0o0D00OOO0DOOODOOODOOOO argv[0] OO argvlargec— 1] O
O0000o00d00o0oo00oooo0oooooooooooooooooooon
O000000d00o0o000ooooooo0ooooooooooooooon
gooooooooboooooooboouoooooooooooobooon
00000000000 00ooooo0oooooooooooooooooon
000000000000 000oo00ooooooooooooooon

argc0 00 00000D0OCO0ODargv[0] OOCOOODOOOOOOOOOOOO
00000000000 DbOO0O0OO00DOODbDObObO0ODbOODOargv[0] CODODO
OOargc00 100000000 Oargv[l]O0argvlargc — 1] OODODOOODO
OoOoOopooOoOoOooboooooo

argc JUO0 argv 000 argvO 00000000 DO0ODOO0ODOO0O0O0OOO
gbooboobooboobobooboobooboobooboobobboobo
ooooo

mind0000000000000000000000000000000000
ooooboooboobo

mind 0000000000 000000000000O000000Compaq CO
ogboobobooboobon
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oboooboobobboobooobooboobobobobooboooboobo
oooobooboobon

ooooboobobbobooobooboobobobobboooooboobo
gbooboobobboobooboobooboboboboobooboobo
ooooog

gbooboobobboobooboobooboboobobooboooboobo
oboobooboboooboobooboboooboobooboo

oboobobobobooobooboboo

- 1000000 (0 6.10)

coOOoOoOo (@ 6.20)

00000 (0 6.30)

0000000 (@ 6.40)

2000000 (0 650)

0000000 (@ 6.60)

0000000 (@ 6.70)

00000000 (0 6.80)

000 (0 6.90)

0000000 (O 6.100)

0000000 (O 6.110)
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6.1

6.1.1

6.1.2

6-2 00O
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6.1.3

6.1.4
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goooboobooboobobooboobooboobooboboboboo
ooooboobobbooboobuoobobobooooobooo
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ooo 0 0o
0O f() ooooo

[] al10] 0oooo

-> s->a 0oo0oo0000oDoooooon
. s.a 00o000000000000
+[00] +a adO

-[o0] -a ad0oO

*[ODO] *g 000D a0ODO0000O0DOO
&[O00O] &a ad0000

~ ~a al 1000

++[00] ++a 0000 adO

++[00] at+ 0000 adO

--[00O] --a 0000 aOO
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O
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--[00]
sizeof
sizeof

a__
sizeof (t1)
sizeof e

obo0o0aOQd
t10o00oooooooooobobooboo
UetbOobObDODODOODOOOOOOO

0

Ot100d

OedO

string-literalD 0 0O OO

__typeof _
__typeof _
_Pragma

__typeof  (t1)
__typeof  (e)

Pragma (string-
literal)
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god O

ao

o

+

m A v i nunnu

o\~ * 1 + |l

o\~ * |
m A v i mnnnu

In n
" sooo o
oo

2 N V

DYDY Y®LY®Y®YYDYLVDYDYDY
— NV

Moo o

—
@D

b0 aDdOO
albO0 (@00O0)
a0 bOO (@0O0)
albO0 (@O00)
a0 bOO (@0 O0)
ad0 b0

choobopoboobooboobon

- JO0O0OODOO0ODOODODOO

- JO0DOODOOODO0ODOODOODODOO

- 200000000000 0DOO0DLOODODOODODOODO0ODbDO 20000

- 30000000000DL0O0ODOD0O0ObDO0ODDbO 2000003000000

00000000 (30000)
- 0000000000O0O000

- JO00O0O0DO0DOOOODOObOO0ODbO0ODbOn

gbooobboooboilbooboooboobooboooboobooooboo
gbooboobobboobooboobooboboobobbooboooboobo
oboooboobobbobooobooobooboobobbooboooboobo

gogooooo

X=T+3%2;

oooobooboobobooboooboo

X=T+ (3*2);

/* x is assigned 13, not 20 */

goooo 6-5



gooooooobooooooooooboooooooooooooobooooo
x=(7+3) *2; /* (7+3) is evaluated first %/

ooooboooboobooboobobooboooboooboobooboboo
oooobooboobobboboooboobooo

A+B=*C

ooooo (*)oboooOo(+)OooobOoboobooooBO coboboOO
ooooboooboonbo

0e200 cCiibooboooboboboboboboobooboobooonoo
gboooboobooboobobbooboobooboobooboobobobo
goooboobooobg

06-2 cCOODOODOoOoboonOo

oo oooo oooo
oof() [] - oooo

> . ++ --

0o + - 1~ 4y -- (O) oooog

* & gizeof
s /% oooo
0o + - oooo
oo <K >> oooo
00 < <= > >= ooaoo
0o == = oooo
OO0 AND & oooo
000 XOR " oooo
OO0 OR oooo
ooo && oooo
(0oooooog)
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06-2(C0) cOOOOOoOoOooOO

0o oo gooo

ooo 11 oooo

oo ?: ogooo

oo = 4= o= *= [z &= oooo
>>= <<= &= = |=

ooo , ogooo

gbooboobobboobooboobooboboobobooboobuoobo
O000000O0O0OO00OO0OO0OO0OOOOOOOcCcOoOOoOoOOOO a*xbOOOOO
ooooog

y=a*b/c

000000000000000000000000 b?c:d 00000000
goooogooobo

a?b?2c:d:e;

gbooboobobboobooboobooboooboboobooboobo
gooobgoobobobobooboobon

intx=0,y=5 2=3;

X=7YV=2; /* x has the value 3, not 5 */

ooooboobobobobooobouooboobUoob 20b00obooboboo
gboobooboboboboobooboobon

obo0ooo0 e20000000000OO0O0ODOODODODOLOOOOOOO
gbooboobobboobooboobooboboobobooboooboobg
ooooboobobboboooboobooboboboobooboooboobo

A*B3%C
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000000000 (*m/0%)0o00000O00OD00O000000D0o0oOooDo
gogo

(A*B) %5C

ggobbobboooooboboboooobobobbooooboboboooaon

6.3

6.3.1
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googdg

goooboobooboobobboboobooboobooboobobobo
oooobooboobooboboboboooboooboobooboobobo
ooooog

gbooobooooboobooo
ooo:

gooon

gooono
ooooboobobooobon
gooobgooobgn
goooobooobo

goooo

goooogo([])ocoooooOoOoooOoOooooOoOoDoOUoboooobooo
goooboobgon

googoo:

000 [O]

oboo0l1oobooobooobo0oboobooboobobobobobobooon
oogno

int sample array([10]; /* Array declaration; array has 10 elements */
sample array[0] = 180; /* Assign value to first array element */

oood
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0000000000000000 sample array(0] 0D 180000000000
gbocoooboobboboobuoobobobobooboobooboobo
oo

20000 @Ob0ooo0obOobOo)obooboboooobooboboooooDoo
oooono

int sample array([10] [5]; /* Array declaration; array has 50 elements */
sample array[9] [4] = 180; /* Assign value to last array element */

0000000000 sample array[9] [4] 01800 0000000000

gboobgooboboobooboobooob.0oboobgooboobbobo
goooboobooboobobobooboobooobooboobooboboo
oboooboobobobooobooboobobooboobooboo

int sample array([10] [5]; /* Array declaration x/
int *pl; /* Pointer declaration x/
pl = sample array(7]; /* Bssigns address of subarray to pointer */

000000pl00 10000000000 sample array(7] 0OOODOOOO
gboobooboobooobobboobooboobooboobooboobo
gobooobooobuoobooobooboooboobboobooobo
O0oobooboobddcCompaqCOUODO0ODOODOODOODOODO
oooobooooz2000b0oboooooboon

int sample array([10] [5]; /* Array declaration */

sample array[7] = 21; /* Error x/

gbooboobooboobobobooboobooboobooboobooboo
oooobooogon

funct (sample_array) ;

gboobooboobooobobobooboobooboobooboobobo
goooogoooba

pl [intexp]
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O0000pl 00000000 OIntexp DOOODOO0OOOODOOOOO pl O
gdooo0oooOo0ooooUobooUdooOoUoDbDoUoooo@Wooo)yooo
00000000 intexp 0000000 DOOO0OO0OOOOO # (pl + intexp)
00 pllintexp] 000000000000 ODOOOO0OOOOOOOOOOO
gogbobbooooboboobooobobooooooboboooooboboogo
OO0 intexplpl] O pllintexp] 00O 0ODOOODOOODOOOOOOOOOOOO
gooon

6.3.2 0UOOOODO

gooobooboobobooobooo
googoo:

00O
000000 ept:

ooo
000000 000

gboooboobooboobobobobboobooboooboobooboon
gbooobooboobooboobobboobooboobooboobooo
oooooobooooOobOoboooog@ooooboo)yboboboooooo
0000000000000 0000000000000000000O01int OO
goooboooboboo
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ooooboooboobooboobobobobboobooobooboobooo
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O000O0OOfuncl O double 00 OOOOOOOOOOOOOOOOOOOOO
googoobooobobo

double funcl();
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O000funcl00O0O0OD0O0O0O0OO0OD0ODOO0OO0ODOOODOOOOOOO

result = funcl(c);
ooo
result = funcl();

O00funcl00O0OCOOOOO0O0O00000DO0DODOOODODODOOOOOOOOOO
oooobooboboobooboobooo

dispatch(funcl);

O000000funcl0 0000000 dispatch00 00000000000

o ...000000b0o0oboobboobooboobboobooboon
oooooboobooooob ...0bo0obooboboboboobooboooo
oooobooboobuoo&ioooboobooobooobooobooooo
gooobooobooog

goboobooboobooobobbobooboooboooboobooobooboo
O00O00O0Opf O double OOOODDOOOOODODOOOOOOOOOfunclOOO
ooooboooboobo

double (*pf)( );

pf = funcl;

funclD000O0O0OOOOOOOOOOOOOOOOOO

result = (*pf)();

gobooboobobobooboobobboobooboooo

result

pf();

obooobooboobooboboboboooboobooboobooboboo
ob0o0den3biobobooooobooooooboobooboobooooooon

O0fleatDDODOODOODOO double 00O 0ODOODOOODODOODOOOODOOOO
ooooboobooboboobobboobooobooobooboobooboboo
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gbooboobooboboobuooopbooboobboobooobbooboon
344000 34500000000000
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oboooboobooboobobobooboooboooboobooboobooboo
ooooboooboobo

oooobooboobooboboboboooboooboobooboobooboo
gboobooboobooobobboobooboobooboobooobo o
gbooboobooboobuoobuooboobooboobooboooboo 2
oboooboobobobobobi10boobobobobobooboooboooboon
(OCO0DOO0oDbO0O0O0OO0DO0ODOOOL)DO0DOO0DbO0ODOO0D 200000000000
ogoooboobooobo

goobbobboogooobobbobbooooan

chooboobobbobooboobooboobo2b00bO0O0bOooOon
gbooobooboboboboobooboobooo

gobooobooobon:

ooo ++

goooo 6-13



gooood
6300000

ggooobboooooobbooooooo
oooobgoooo:

oogd --

gboobboobobobobooboobooboobuooboobon0 ++000
goooobi1o0booobooooobooobono --ggobboboboob 1
gooobooboobob Tobooboboobooboobooboooboo
O00sizeof 0ODO(IODOOO)ODODOOODODDOODOOOTOOODOOOOOO
gooooo (@Cooono)boogoobooo

++0 --00000000OO0@OOU0DOCOO00DOO0 +UODOOOOOO
(CO0oOobOobOo0o0Ud n+y)OO0OO0O0OO0OODODOOOODOODODOnDO
ooo0o0o00 ++n DOO0OOOOOODOOO nO0D0O0OONn++ DOODOODO
o000 n ODOODODOO

ooooobo0obooboobooboobbooboboobDbOoobUoe430O
gbooobooboobobboobooboobooon

googoobooobobo
ooo ++

ooooo++0bob0i100booboobobbooooobooobooobooo
gbi1000o0b0ooboobooboobooboboboobooboooboon
gooobooboboboboo

int 1, j;

j=5

j++; /* 3 =6
6

j incremented by 1) */
1= J+4; /* i =1

)
j */

gooobooboobooboobobbobboobooobooboobooo
ooooboobobobobooobooboobuobobobooobo

k = x[3] + J++;
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x[j] 0jO00 j 00000000000 OO0OO0O0O0O0O0OO0O0O0OOOO000OO0
gbooboobooboooboobooboobooboobooboobobo
ooooboobon

JHi
k= x[3] + 3;

+4odg --gdggggoooooobbooodoooooooooboobooboog
gbooboobobolotooboobonobooboobuoobon

6.4

6.4.1

goodg

oooobobooboobooobuoobooboobobooboobooooo
gbooboobobbooboobuooboobooboobobooboobuoobo
ooooboobooboboboooboo

- 000000000 (-)000000000(+)@6410000000)
- 00 (!)([@6420000000)

- 000000000 (++)000000000 (——)(0 643000000
0)

- 0000000 (&)00O000(*)(06440000000)
- 00000 @O0O00)(~)(@6450000000)

- 0000000 (@e6460000000)

- sizeof000 (0 6470000000)

gobobobbbougooguobbooood

gbooboboonbg
-0

goo0db0oo0o0ooOobO0obooooOobOOobOoooO0ooOoobooobOooDOooDooo
000000000000 Ounsignedd 00000000000 DOOOOunsigned
ooooboili0b0o0ooooboooooooboooooboooDo
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6.4.2

6.4.3
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0000000000000 o0oooOoooon
+ 0

oooobooboboboboooboobooboboboboobo

ud

oooobooboboo
g

ooooooboo@uobo)yobobooboooobobobboOoboOobUoboboOoo
obi100b00ob0o0oboooboobooobooboobuooboobOobobOon
00 int0000000000000O0O0000O000000

goobobobobbuoooooobbobbooogd

choooboobooboobuobobuobbobDboOobDUoUob 200DbOobDOOO
gboooboobooboboobbOo0b ++0010000000DO0ODOOD
goooboooboob --0obooboobo1bobboobo++0 -- OO
ooo00o0ooo@OobD0o+O000O00O0O0OO0D@WoLOODODOn+)ODO OO

gooboobooboobonbO00oboobon0 ++nd0obO0o0obLO0o0oDbbOon

Un 0DO000O0O00OO0ODOO0O0ODOOn++ DOODODOODOOD n OODOODO
oo

oooobooobObOobObobobOo0obobobOo0obooboobgoes4b0n
goooboobobobobboobooobooboobo

gooobooobooogd
+00000

ooooboooboobooboobobboobooobooobooboobooo
ooooboooboobooboobobbooboooboobooboobooo
gooooboogboobboobooboboooboobbooboobobon
oo
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0000000000000 0oDO0b0obooooDooDo1@OoDb 100000
gbooboobobobobooboo cobboobooboobon

1i=1+1;
i++;

++1;
14=1;

gbooboobobooboobooboobbooboobooboobo

int i, j;

j =5

1= +43; [* 1=6,
1= 9++; /¥ 1=6

6 */

]
j=1 %

!

gboobooboboboobooobooboobooboboboo1boobooo
ooooboobooboobobobooboooboobooboobooboboo
oboobobooobooobooo

char *cp;
int *ip;
+4Cp; /* Incremented by sizeof (char) */
++ip; /* Incremented by sizeof (int) */

gogoboooooogn

--pDoooo

oooobooonb --obbob0bobb ++ booboobooboobooo
o0oooboobooboobon

oboooboobooboobobboobooboobooboobuooboboo
gboobooboobooobooboobooboobooboobooobobo
oo

k= x[3] + ++3;
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6.4.4

RN

x[j] 0jO00 j 000000000000 OO0O0O0OOOO0O0OOOOOOOO0
gboooboobooboobobboboobooboobooboobobo
goooboobgon

35

k =x[3] +73;

gooobobobbododd

gogoobooooogd
&0 00O

oooobooobooboobobobobbobooobooobooboobooo
0000000000000 0000000000000000 registerddon
gbooobgoobobbobooboobooobooboon

googobooobobo

*pointer

g0oo0000oo00ooO0ooOobO0obOoboooo (*)ooooooooooboboo
gboobooooboobooo

*Do0oboobooboobooboobooboobooboobooboo
googobo* booboobooobooboobooboboboboobooobooon
goo0o0oooooOooOooOobOobobooooooooooooD @©:00b00o0O
oooobO *000b0obobobooobuoobo

oooooboobOo *000b0o0ob0o0ob0oobooobobooDbUooDbD &0
googoobooobobo
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6.4.5

6.4.6

(|
(|
(|
(|

goooo

goooboboobg
~ 0

0000000000 0oo0obO00o0o00 QAoboD)booobo 100000
gbobogoouoboobooboobobuoobobbolboboboboon
gbooboobooboboobooboobooboobooboobobboobo
O0(@el11a000000ODOODO)DO

guooobn

O00000000000000000000000000000000 void O
gboooobooboobboooboobuooboboboobooobooooboon
gboooboobooobgn

(00) O

gbooboobooboobooobooboobooboooboooooboboobo
gboobooboooooooboobooboobooboooobooobobobo
gobooboobobobooboobooboobooboobooboboboboo
oooobgon

oo

gogonb ooodn

O00000000000DO char OOO double OOOOOOOOOOOOOOO
gooooboobobooboobooboobooboo

(int)x;

O00000emm0 00000 typedef0 00000000 OOOOOODODOODO
gbooboobooboooboobbooboobooboobooboobooboo
goboobooboboboobooboobooboobooboooboobbobo
goooboobooboobobbooboobooobooboobooboboo
oooooo
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6400000
(struct abc *)x  /* allowed %/
(struct abc)x /* not allowed */

gbooobooboobooboobobbooboobooobooboobooon
ooooogon

googo

O
DooO0oO0
*00000
0Doooo
00000 (000

000000000000000000000
(00000)

oooooboooobooboobooobooobooboboooboooboobo
oooobooobooboobobobobobobDboobooobooboobooo
gboooboobooboobooobobooboobooboobooboon
O0000PIOOOO int00000D0O0O0O0O0O0OOOOOOOO

(int () [10]) P1;

ooooooooboborl DOooOooOobOoboboooboooOooDOoDbOoDbo
o0 pPpid0ooboob0obOOobo0ooboooobOOobOOobOooboooooDoDOoDo
oooooboooboobooboooboooboobooobooboboooo
oo

int *ip;
((char *)ip) + 1; /* Increments by 1 not by 4 */

googboobobooboobuooboobooboobo

- J0000000O000D0OD0O00000000INt0000 longd (DODO
0000 unsigned O0O0)0D00O0O0O0O0O0OD0OOO0OOOOOOOOOOOO
gboobooobooboobooboobooboobbobbooobo
gboobooooboboboobooboobooboobobobbooobo
oogd
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0000000000000 00Ounsigned long0 OO0 OOOOOOOOO
goboobooboobooboobobboboobooDbo

0000000000000000000000 unsigned longD O OO OO
gobooboobooobboooboboobooboobooboooboobooo
gobo0oboOo0oooboo0obo0ob0o0oboobobobg CompagC OO
gobobooboobooboobobooboobo

- JO0000O0ODO0ODOOODDODOOOODbO0ObOOO0ObOOODbOOODbOn
goboobodobooboboooboobuooboobooboobooboooon
gobooboobooobobooboboooboobooboobooooooboo
gobooboooboooboboobuooboobooboooboboobooo
gobgoobogboobooooboobooboobooboobooboon
gobooboobooboooboboooboobooboobooboobooo
goboobooobooobooboobobobooboooboobon

- JO0D0O0O0ODOO0ODOOODODOODOOOODO0ObDOObDOODbOOODbDOO
gobooboobooooboobobuoobooboobooooooobooo
gobgoobooboobobooobooboobooboobooboobooon
gobobooobooobooboboooboobon

6.4.7 sizeof OO 0O

O00Osizeof00O0D0OO0ODOODOOO
sizeof O
sizeof (O O )

gooooboooooooouoooooooooooooouooonoon
sizeof 000 O00DO0COO0ODOOCOODOOOOODOOOOOOOOOOOOODO
Oddoooodooooooodoooooooooooooooooond
sizeof (i++) O sizeof(i) OO DOOOOODOO

sizeof0 00000000 DODOOOODOOOODOOOOOOOODOLI000O0O
O0sizeof 00 000000000000 0O0OOOOOODO 200000000
000000000000000000000000sizeof 000000000
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gooood
6400000

6.4.8

ggoobbobooooooboobbtoooooobooobbooooooboboboboooa
goooboobgon

gbooobooboobobboboobooboobooboboon

int x;
x = sizeof (char *); /* assigns the size of a character pointer to x */

sizeof 00O O0O0DO0O size t0OOO0D0ODO0O0O0OO0O0ODOOO CompaqC O
O0Osize t O unsigned int 000000

__typeof OO0

0000000000 1000000_ _typeof ODOODOOOODOOOO
UO0gecO0DOD0OOODOODOODOOODO

0000000000000 00sizeof0 000000000 DOOOOODO
OO0typedef000ODODOOODOOODOOOOOOOOOO

__typeof__ (0O )
__typeof (O 0O)

_typeof 000O0O00O0O0DO0OO20000000000000

0000000000000 0D0000000x0int0000000000000
000000int00O0

__typeof  (x[0](1))

00000000000 000000000000000000int000000
gogno

__typeof (int *)

__typeof O0D0OO0OOtypedef00D00D00D0O0O0OO0OO0DOOODOODODOOOO
000000000000sizeof000  typeof OD0OO0O0OO0ODOOOOO
god
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6.4.9

(|
(|
(|
(|

__typeof (*x) y; // Declares y with the type of what x points to.
__typeof (*x) y[4]; // Declares y as an array of such values.
__typeof (_ typeof (char *)[4]) y; // Declares y as an array of

// pointers to characters:

0000 @O0O00_ typeof 000)0O0O0O0O0OO0OO0OCODOODOO
guo

char *y[4];

_typeof 00000O00O00O00O0O0O0OOOOOOOODOODOODOODOOD
goooobooboboobooboobooooobooo

#define pointer(T) _ typeof (T ¥)
#define array(T, N) _ typeof (T [N])

oooboboooooooooooa
array (pointer (char), 4) y;

00000 array (pointer (char), 4)00char0 000000 400000000
goooo

_Pragma U 0O [

Pragma 00000000000 0O00O0O0O0OCOO, 000000000
O#pragma0 00 0000000000000 0O000000O0O00OO0O0OOO0O0
ooooooooOoOoOoOoOOOO0OOOO00OO00oOoOOo0000 Moooood
gbooboobooboooboboobooboobooboooboobobo
o000 000000000000000000000000000000 (@
8.13000000000O0O)D

Pragm0O00000000OO0OOOOO0O

_Pragma ( string-literal )
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CPragma0 000000000000 O0O0OCO0O0LOOOOOOCOOO0000
00000000000000000000000000000\"0000000
000000000000 0O00Oo\W\ODOOODOOODOO 1000000000
oooobooboboooboooboobo

oooobooobooboobobobobobooooos3sbgonoooooboon
Opp-tokensD 0000000000 OOOOOOOOOOOOOOOOOOOO
gooob40000000000DODDODODOO

g:0boddooobbbboooooobooobo

#pragma listing on "..\listing.dir"
oooooooooooobooooogooooooog
_Pragma ( "listing on \"..\\listing.dir\"" )

ooooboooboobooboobobboobooobooobooboobooo
oooobooobooboboboobooo

#define LISTING(x) PRAGMA(listing on #x)
fdefine PRAGMA(x) Pragma (#x)

LISTING ( ..\listing.dir )

6.5

20000

oboo20000000000000

00000 —00(*)J00(%)I000 (/)@ 6510000000)

00000 —00 (+)000(-)(@ 6520000000)

000000 —0000 (<<)00000 (>>) (0 6530000000)

00000 —0000(<)0000000 (<=)00000 (>)000000
0 (>=)(06540000000)

00000 —00(==)0000(!=)@6550000000)

000000 —AND (&)J OR(])I XOR(~) (0 6560000000)
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6.5.1

[N
(|
(|
(|
(|

- 00000 —AND (&) O OR(|)) (@ 6570000000)

oooobooboboboboo 2000b0b00ob0oobooobo

goooo

ocooooOo *0/0wdooooooooooooobooooooooooboooo
goooooOoOooo0oO0opooOU0oObooOoUbOoooOoOoDoUoOooD (0 e12100
oooooooo)o

*000b0oobooobon

/000000000000 bOoboboooboooobD0oobobooooonog
o0000O0DO0obO0bO0o0o0obO0ooO0obO0oboboooboooobDODO (O
gooooooooooooboo)booooogOooooooobUoboo

OUOoOoooooooboobo 20000000000 0obobob0OooDOoboOoon
gboobooboobooobobooboobooboobooboobobobo
ooooboobooboobobobooboooboobooboobooboboo
ooooboobobooboobobobooooboobo

bOoodUOOOODOOOODODODDOOOO
(a/b)*b + a%h == a;

oo0ooooo0obOobboobOooDb CompagCOODOODOOODOODOO
oooobooboobobobooo

- JO0O0O0D0O0

- 0D0OOOO

- 0D0OOOO
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gooood
6520000

6.5.2

goooo

gbooob +0-00000000b00b0o0booboboooboobon
ooooboobooooDobooogoobo (@ eniobooboooobDO)o

200 enumd 00000000000 OODOOOOOOOODOO intOODOOO
oo

ooooboooboobooboobobbobooobooobooboobooo
gbooobooboobgooboooboboobooboobooboobooo
gooobooboobon

int arr([10];
int *p = arr;
p=p+1; /* Increments by sizeof (int) */

gooobooboobooboobobobbooboooboobooboobooboo
ooooboooboobooboobobbobooobooobooboobooboo
gboooboiloooboobooboobooboboobooboobooon
gooboooboobbooboobbolboobooboboobooboboon
oo

int 1 = 0;

int x[5] = {0,1,2,3,4};

int y[5];

int *ptr = x;

while (&y[i] != (ptr +5)) { /* ptr + 5 marks one beyond the end of the array */
y[i] = x[i];
1+4;

}

000000000 2000000000000000D00DO0 20000000
0000100000000000000000)0 ptrdiff tO0D00D0OO
00000 CompaqCUD0 int0 00000000 DOOOD 20000000
ooooboobgo2000b00b0o0oboobobobooboooboooboon
god
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6.5.3

[N
(|
(|
(|
(|

gooobon

Ubooobodbd <«<Od>>000000000000DO000DO0O000O0O0ODO0O
0000 (<<)0000O (>>)00b00b0o0ob0oboobuoboboboobobooo
ooooboobooboobobbooboooboobooboobuooboboboo
OO0 (@ eni11000000O0ODOOO)YODO0ODOOUOODODOOODOOOOO
gboooboboboboobooboboo

El << E2

0000ob00obe20 0000000000000 AIODODODOODODOObOoOoD
gobooboooboooboobooboobooboobooboobgooogo
gbooboobobobooobooboobooboobooboobobboobo
O002000000000000000000i000 100000000

int n = 25;
int m=2;
int 1i;

1=n<«<m

oooobobooonDg

E1 >> E2

oboooboobe20 0000000000000 E1 0ODhOoO0obOoobOooo
000000000000000000000000EL 0O unsigned 00000
000 El00000bOO0O0b0o0b0o0obobooobuooboobooooboOon
obooooooobobUibOobbUObOURlIbObOOOOODODODODOOO
gbooboobobobooboobol1boobooobon

0000000000000000000 int0000000000000000
obooboboooboobooboo

oboooboobooboobobobooboooboobooboobooboboboo
O000002000000000000000001 OO0 12000000
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6520000
int n = 100;
int m = 3;
int 1;
i=n>m
6.54 00000

000000 20000000000000int000000000000000
0000000000 000000000000D0 1000000000000
000000000 (<)00000000(>)0000000000 (<=)000
000000 (>=)0000000000000000000000000000
0000000000000000000000000000000000000
00000000 (@ 61110000000000)0

20000000000 b0oo0bOoobo0obobb 20b0o0bOoO0bOObO
ooooboooboobooboobobboobooobooobooboobooo
oooobooobooboobobobobooobOo0ob 20000bDoobOooOon
gboooboobgoobgooboobobooboobooboooboobooo
goooboooboobooboon

000000000000 0oooooooo0o00o00O00000d a0bOoOO
O00O0a0d bOOOODODOOOOOODOOD1I(MO)OODOOOOaO bOOoOoOooO
o0po0doO0o0o0o0ooOobooooo@)DbooooOOobUoobOobDoDOO 1O
c00000000000000000000000bD0 a0 cOOOOOOOO
gooobooobobo

if (a<bc<ec
statement;

bOal cOUO000O000000000000000O0O0O0OOOOOOOOOO

if (a<bé&kbcc)
statement;
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6.5.5

[N
(|
(|
(|
(|

goooo

000000000 (==)0000 ('=)0000int0 000000000000
gboobooboobooboobooboobooboob1boobooon
gooobooono

a ==

200 00000000b000b0ob0Oo0b0o0oboObobDbOOobDOo0obOo0obo

oboobobooobooboboo
ooooboobobbooboobooboboboboooboooboob

gogooboboobbodoooobobobobbodooooboboobobbuoooog
000 void D000 00D0O00O000OO0DOOOOOOOO

1000000 boobooboobuooboboobooboooobooon

gooooooooooOoooOo0oooOoooooUobooOooDOoOoDD (@ e1110
gooooocoono)d

2000000000 bbo0obbOoboobobooboobo0obOo0 200000
goooo

g

oo (=)000b0 (==)0b000000Db0ODO0OOODbDODOObO chO
goboobooboobooboobuoobooboobooboon
obobz2000000000O00b000O00OO0DODObDObObOOn
gooooo

else
o 2;

obooooooi1oooobobobooooooobo0 x=10000 xO00O
0oo0obO0o0OxOOoO0o1@OoOobL)ooooboooooo
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6.56 0LDOOOOO

00000000000000000000000000000000000 (3
611.10000000000)0000000200000000000000
AND (&)JOOOR(|)JDDO00O00OR(A)DODDDDDODOOOOOO
000000000000

obooooobooooooboboooboi1oobobooooboobOob 10O
gooobooboobobooobuobbob&bobgobobonbOonDOO
goooboobi10bo0oboobobboi1obonbooo

ooooooooooboUoboUOobD |oboOoboOobDoobUobUoboboOobUoboo
goo0olb0o0ooobooboobobobobDi1o0oboobobobobo10ob
gogno

obooooooboootibUobOoooooobOoboboooloooboon~boO
goooobobooboobuoobuoobolbooboboboobOobobOon
ooooi100o0o0ooo

6.5.7 0UOOOODO

00000000 AND (&) O OR(|)00000000D0000O0O0O0DO00
0000000000 (int0D )000(@)0001(0)00000000 200
0000000000000000000000000000000000000
0000000000000000000000000000000000000
0000000000000000000000000000000

El && E2

googoobodbooobuoobboobboobi10obboobOooboon
oobooobodbOoOobbOObbUobOoOUbOObDbOD R DOOODDODO
0 E2 J0DO0O0ODOO0OOODOO0OE2 DOODOODODOODOODDOODDODO
gogno
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oooobooboboboobobbUobbOobDboUObD10bDbOOobDoobOooD
goboobOodobO El1 bobUObbObOE2 ODDOODOODOODOD
E2 00D00O0DOO0OD0OOODOOO0ObOOoOobOooobo

El || E2

6.6

goodg

oooobo(»)0o0300b00b0boooooOobDOobUobooooooOoDo
oooobooboboboboooboooboobUob 200b0oobOoobOooboo
l100000bo0o0boobooobooboo

E1 ? E2 : E3

OEl10O0O000 (@U)00OO0 RUOIDOODODODDOODOODODODOODOOODOOELO
o0((@)ODC E30D0COUOO0ODOOOOOOUOODOOODOOUODOOOOOO
gobooboobobboobooboobox 0y DoboobooobOoobo
oogon

a=(x<y) ?x:v; /* a=min(x, y) */

OO000(EnUOOO0O000O0O00DOOo00DOOO0U0oDOO0oDOoOoOoDoOO
ooooboobobooobooboobobooo

it+ > 2 yli] ¢ x[il;

oboooooboboooooobobooobogbDea?x:y=100000000
goooogooobo

goooboobobooboobgon

- JOODUOOOOODLOOOOOOOLOOLObOUOOOobO
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- 200000000030 00DODUO0ODODDODODDODODODDOODOUODI0ODODO
ogooobooobooog

goboobooboobgoobob 200b00bo0obosnoooooon
goboboooboooboobuooboobobbobooobooobooon
RN

ggogbbobooogobobboooooooboooooboo
0000ooo0o0O veidDOOOO

ggooobobobboooobobobbooooobbbbuoooobobobooo
goooboooobooo

gobooboobooboobuooboobobbooboobooooon
goboboooboobobobobooboobobo

gobobooobooboobuooboobobbooboobooboon
00000 voidODOOODODODO0OOODODODOOOOOOOOOOOOOOO
void 000D O0O0OOOOO

6.7 UOOOO

ood
oogd
god

god
god

goooboooboobooboboobooboobooboobooboboboo
gooobooobooboobobbobooboobooboobooboo
googo

o200000000000DO0O0O00ODO0bOOoOOOobDOobOOOOoOD
ooooooboOoobo200b00b000oOoboOob0 (=)b0oboobo

El = E2;

0OE2000 El000OD00O0DO0OD 20000000 DODO0DO0O0DOO B

god

goo
ood

googo

000z200000000000D0(=)00000D0C0 20000000
goooboobobooboooboobo

El += E2;
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gogogooooobbobdoogoooooboobobbodddg ki 01000 o
goooboobobobobo el b 200000000

El = EI + E2;

oboo0oz200000000b00b0o0ob0oob

a*=Db+1;

a=a* (b+1);
000000000000 number[l] OOODO 1000000000

number [1] += 100;
0000000000000 0O0ODnumber[l] OOOODOOODOOO

gogobbobbooooooboobbooooobobodoooobobbooooon
o000 @e111a00d00ooOoOoOoOoO)O

ooboO0(=)0000O0DOO0OOUODOO0OOODbDOObOODOOOoOO
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E1 =+ E2;

gbooboobobbooboobooboobobooboboobooboobo
gbooboobobbooboobooboobobobobboobooboobo
ooooogon
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00000000000 00000000000000000000 limit+l O
gboooboobooboooboobooboo

#define limit 500
char x[limit+1]

goooboobooboobobboboobooboobooboobobobo
oooobooboboboboooboobooboboboboooboobon
sizeof 0D O0DO0O00ODOOO0O0DODOOOOOOOOODOOOOOOOOOOO
gooobooboboobobooboobooboooo
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goobobobobOobOobOobOobO0bO0bOobOobObOo (oboobo
0l000D00)0D00000000000000000000000000000
gbooobooboobooboboboboobooboobooboobobobo
goooboobobobobooboooboon

ooboboooboooboOosboobbooobbooobOoOn 10000
Dint0 0000000000000 00O000O000

(int [1000]){[9] = 5}.

00000 void 0000000000000 0DOO0OO0O0OOO0O0OOOO0OODODOO
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gbooobooobobobobooobooboobon
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gooobooobooobgooo
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oooobooobooboboboobooobooboobooboo

« DO0O0ODOOOO0OD const-qualified 0000000000000 OOO
goooboobooboboobooboobobbobooboon
gboooboobooboboobooboobobobobooobgn
goooogn

ggobobooboooogoboobbuooooooboobod
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int *p = (int []){2, 4};
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Oint0 20000100000 200200000 400000000000
gboooboooobobobooboobooboobooobobobbooobo
oooobooboobon

void f (void)

L
it *p;
[*...%]
p = (int [2]){*p};
[*...*%]

gboboobpboobboooboobbooboooboobooobon
Oint0 20000 100000p0000000O0O0OOO 20000000
oooobobooobobobooboobooboobooobobobobooobo
ubooobooboboobooboobooo

drawline((struct point){.x=1, .y=1},
(struct point){.x=3, .y=4});

000 OdrawlineDpoint0 00000000000 D0O00ODOOOOOOOODOOO
ao

drawline (&(struct point){.x=1, .y=1},
& (struct point){.x=3, .y=4});

googoboooobooboobooboobobobbooobooboobo
obooobooooboboboobooboobooboooboboboboobo
gboobobobooboobgoooboboo

(const float []){le0, lel, le2, le3, le4, le5, le6}

goooboobobooboobuoobooboooboooboobo
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5.

"/tmp/testfile"
(char []){"/tmp/testfile"}
(const char []){"/tmp/testfile"}

oboo0o3d0bgobooboooobooo

000000000000 000000D000000O0char0000ODOODO
gboooboooboooboobon

gb200000000000000D000DO0O0DOO0ODOOODOODODOO
goooooooo

(const char []){"abc"} == "abc"

Obo0obOo0obOobboOobOconstb 0000000 DOO0OO0ODbOO0ODbO0ODO
gooobooobobobobooboobooboobooboboboboobo
gboobooboooil1o0o0oo

struct int list { int car; struct int list *cdr; };
struct int list endless zeros = {0, &endless zeros};
eval (endless zeros);

gobooboobbooboboobooboobooboobooboonoobo
gboooboooboboobboooboobooboobooboboobbooobo
O000O00Oendless zerosOODOOOOO0OOO0ODOO0DOO0OO0OOODOOOOO
gbooboobooboobooboobobo
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struct s { int i; };

int £ (void)

{
struct s *p = 0, *q;
int § = 0;

while ( < 2)
q=p, p=&l(struct s){ j++ });
return p == q && q->1 == 1;

oooobooboobobobobobooboooboobooboobooo*xoo
oooobi10b000boooo

f()DO0o0000 1000000

6.11 0U0OOO0OOd

chbooboobob400b0ObUOO0ObOO0ODbOODODO

=

goggobobbooooobobi1ibuooooboooo

2. charO0OshortD O OO0 floatD OO OO0 OOO0O0O00OOOOOOOOOO
gooogo

3. bobooboooouooobooooooooboboobooooDOoDbo
ogooooo

4 0J000O0OOOOO0OOODOOO0ODObOOOOODObDOOOODObOO (T
O000bO00O0OO0bOOobO0Oed4600000O00O)

gooobooboboboboooboobooboboooboobooboboo
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0000 unsigned intO0 000000 long int O unsigned int OO OO
000000000000 0unsigned int0 0 000D ODO long int OO
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00000 longint ODOOOOODO

g 0000000000000 000 unsigned int00O0OO0O0OODOOOOO
0000000 unsigned int 0000000
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6.11.1.1 0O0O0O0OO
000000000000 charDODOOOOOOOOshort intOOOOOOOO
00000 int0000000000000000000000000000 int
000 unsigned int 0000000000000 O0OIntO0O0OOOOOOOO
00000000000000000 int 0000000000000 0O00
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int i;
char c;

0XFFFFFF41;
c=1;

oooooooobo0i1e004 (A cODOOOODOOODOOOOO
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- 00 (0 740)

- 000 (@ 750)

- 0000 @ 7.60)
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7.1
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O0000Ogoto0OODO switchOOOOODOOUOODOOODDOOODOOOOODOOO
oboobooboboobooboobobooobooboobon

ogog 0o

case OO : 0O
default : O

gbooboobooboobooboboboboobbooboooboobooboon
oooobooboobooboobobbobbooboooboobDoobooo
oooobooo 2500000000000

coboboboooobooboboo3buoboooboon
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e casel
e defaultO

case0d O defaultO0 00 switchDOOODOODDOODOODO 7520000000
gogo
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7-2 0
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ooooboobooboobobbooboooboobooboobuooboboo
gboooboobgooboobobbobooboobooboooboobobobo
googoogn

{
int a;
a=1;
int b;
b =2;

un

000 COVAXCO strict ANSISOD O DO DODOD0ODO0O0ODOOD0ODOO
gggbobooboboooooobbobbobdooooooboobouoogg
oboobobobobooobooboboo

gboooboobooboobobboboobooboobooboobobo
oooobooboobobboobooobooobooo

oo0o0o0bOOo0obOo0oboobogbo goto0boobooooooboonono
oooobooboobooboboboboooboobooboobuooboboo
O000auto 00O register0 0000000000000 DO0O0O0OOODOOO
00 goto0 0000000 0DOODOOOOODOOOOODOODOOOO switch
oooobooobooboobobobobbooboooboooboobooboboo
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gogobobobbooooooobooboboooooboobobodooooobobobooooon
oooooooo

7.3 0O
oo booooooboooooood
oo0o0oO0oOoOoOoOoOoOoOoOoOoOOo
i++;
O00000i00000000000i++ 0 CcO00000O0O0OO00OCcOoO0n
0dooooocOoonobooooonooooeooononooOoOg

7.4 0 O

gbooocobooobooboobuoboboboobooboobooboobooo
oboooboobobobobooobuoobooboobobbobobooboobo
gogo

000 if0whileDdo0 00O forD00000000O0ODOOOOOOOOO

gbooboobooboobobbooboobooboobooboobooboo
gbobooobooboboobuoobbooboobboobboobbOoobnoO

oo

for (i=0; arrayl[i] != 0; i++)

!

0000 for00000000000000000O0O0O0O00DO0O0O0O000O0
goooboobobooredonbooboonooOon

gboobooboobooboboboobooboobooboobooboobo
obooobooboobooboboboobooobooobooboobooboboo
ooooboobobooobg
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if (expressionl)

goto label 1; /* Terminates this part of the if statement */

label 1: ;

)

else ...

7.5

7.5.1

-4 0

gad

O000000000000000000000000000000000 1if0
0 switchOODOODOODODODOO0DO0O0O0D0O0OO0O0000D000000O000

if O
if0000oo0ooooooo
if(0)

u
elseopt

U opt

0000000 @OOO0)OoOooooooOoooooooooooooifoooo
0000 else0 0000000000000 0OOOO@OOOODOO elsedO
googogn

gooobgooobobo



7.5.2

75000

if (1 <1)
funct (i);
else

{

1= X+4;
funct (1);

}

000000i00010000000 funct(i)0000O0O0OOelse0 00000
O0000000000001i000100000000000else000000
gooobooboboobg

gboooboobgooboobobbobooboobooboobooboon
go

if0000000000000elsed 00000000000 elseD 00000
000 if00000000000000000000

if (1<1)
{
£(<1)
funct (j);
f k<1
funct (k) ;
else /* this else clause. */
funct (j + k);
J

/* This if statement is associated with */

switch O
switchDOOOOD0OODO0O0O00001000000000000000000

switchOODOOOOoOoOoOoooo

switch

O
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ooooboobooboobobobobobobDbooooobDoobDoobooo
00000000000000000061100000000000switchOO
U000D000D0OD0D00OD0 case 0D OODOODOOD 10000000 case
oooobooobg

casce0 00 0O00OOOOOOOOOOODOOOO
case 0 OO : 0O

Oo00Oo0ob0o0bbo0obOo0obbOob 200 caselO0DO0OOOODODOO
O0000000O0switchOOO case0 0000000 OO0OOOODO

gggbobbooooobbboooobobi1ibooooooboo

default :

case 000 defaultD 0000000000 DOOO0OO0DOOODO case0 OO0
default0 000000 break0 00000000 DOO0OOOOOOOOOOODOO
oooooo

switchOOODODO0D0O0O0D0O0000D0000000

1. switchOOOOOOOO (@ ODOO0OD0OO0O0DDO0O00O0)dcaseO0OODOOOO
ooooboooobo

2. 000000 casel 0000000000 OOOODOOOOoOOoOooOOOn
O0000break0 0000000 switchOOOOOOOOOOOOOOOO
0000000 cased 000 defaultD OO0 Obreakd OO0 switchO OO
0000o0OOo0obOoooono (@ 7v-1000boooono)o

switchOOOreturn0 000 gotoD 0D 0O0DO0DO0OODOOOOOswitchO O
0000000000000 0continued 0000000000 switchODOO
gboooboobobooboobgoooboyryboboobOoobOon

3. 00000000 case0 00000000 OdefaultD 0000000000
O0000000000D00OD0OD0OObreakD O defaultdO00O00O0OOcase
0000b0o0obOobDD caseDOOD0ODOODOOO

4, 00000000 case0 00000000 0Odefault00 00000000
switchDODOOOOoooOoOO
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0 7-1000switchD 0000000000 OO0OO0OO0OO0O0OOOOOOOOOO
goooboboooboobon

0O 7-1 switchDOODOOOOOODODOODODODOOOOOODO

/* This program counts blanks, tabs, and new lines in text *
* entered from the keyboard. */

#include <stdio.h>
main()

{

int number tabs = 0, number lines = 0, number blanks = 0;

int ch;
while((ch = getchar()) != EOF)
switch (ch)

{

case '\t’: ++number tabs;

break;

case '\n’: ++number lines;
break;

case ' ' : ++number blanks;
break;

default:;

printf ("Blanks\tTabs\tNewlines\n");
printf ("36d\t%6d\t$6d\n", number blanks,
number tabs,number lines);

ogboog 7-1g000o40goo

1 000 case0DO0O0D0OO0OOOODODODODODOODOODOODOODOO
oo

2 break00D0OO0ODDOO whileDOOOOOOOOch OOO0OOO cased OO
0000000000000 00 whileDOOOODOOOOO

breakD 00000000 0DO case0 00 D0O0OOODOODOO
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00000 switchOOODOODODODOOODOOOOOauto OO0 registerd OO
Uo0o00b00bo0oboobdbbcaselDO00DOo0oooooooboOonDO
goooboobgon

switch (ch)
{

int nx = 1; /* Initialization ignored x/

printf("%d", n); /* This first printf is not executed */

case 'a’ :

{int n =5; /* Proper initialization occurs x/

printf("%d", n);
break; }

case 'b' :
{ break; }

default:
{ break; }

}

0000 ch=='a’ O0OOOOOOOOO 50000000000000000
gooobooboobooboobobbobb0bceasebdgngooonOO
gooobooboobgon
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gbooobooboobobboobooboobooon

while00OOOOOOOODODOOO0O0O0OOOOOOOOO (0 764000000
oooo)o

do0 DD ODODODODODOOOODOODODONONONONONONONONONOONONONOOoOoOoooona
000100000000 @ 7620000000000)0

for0 00 30000002000000000000000000000O00O0 (&
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while O

whileD0OOODODOODODOOODOOODO0OO0OO0ODO0OO0OOOO0OOOO0OOOOOO OOO)
0000000000000000(@OO000 whileDOOOOOOOwhileOO
ooooboooobog

while (O )

O

00 whileDOOOOOOOO

n=20;
while (n < 10)

{
aln] = n;
N+4;

}

O000On DOD0OOODOO0OOnO 100000000000 nOODOODODO
g000000On000O0O0ODOOOOO@ODO)ODODODODOODOODOOO (OO
0)0OD0D00D0000000000000 ©O)0000 whileDDODDODOOOODO

nt+0000000000000000 whileDODOOODODODOOODOOOOOOO
O00On=0000n=10 O0O0OODOOOOOOODODOOOOODODO OOO
ooooboobobboboooboobooo

do O
do0D0DODDDO0DODODODOOODODODOOOD

doDDODOOOODODODOOO
do

while ;
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7-10 O
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gOooooo0d0oOoOooOdOo ouOo)yopoooooDoooUoooo youooo
doDOODOOOOO

for O

for00 300000000 200000000000@OUOO0OO0DOOOOO0O
O000000fer0 0000000000000 O0OO0ODOOOOOO0OOOO
O0for00000D00ODO0OOOODO

for (O lopt ;

0 20pt 5 U 3opt)

O
for00000000COO0ODOO
a1,
while (O 2)

a3 ;
1

for00 000000000000 DOODOUDOOOO (;)0000000O0O0O0O
Oo00oO0ooOoforDODODOODODOODDOODO

1. 0100000 o0oobooboo0i1gobooboboooboobooboooo
ooooboobobooobgoobobooo

2. 020000000000000D00DOOOODODOOO 20000000
gooooo0oooUoOooogobOUoo)bocOoOooooboooUoooooo
(00000 for00000O0OOOODO

3. J3qboobooobooobooooo

4. for000 200 (0)00D0O00O0O0O0O0O0O break OO0 gotoO OO OOODO
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for00000 3000000000000 000000000000O00

- 0200000000000000000000DOO0DOOO0OwhileDOOOO
00 while(l) 0000000 OOO0O0OOOOOOOOOODOOOOOOOO

for (1 =0; ;i++)

o;
0000000000000 breakOreturn0 000 gotoO OO OO0 OOOd
gooood

- 01000030 for00000000DO0OO0OOOO voidOOODOOOO
goobobooobooobooboboooboobooboboo

n=1;
for ( ; n < 10; n+4)
func (n) ;

00000O0On O for0000OO0OO0OO0OQOQOOOOOOOO
relaxed ANSICOOOOODOfor0000O0O0CCOCfor0 000000000 OODODODOO

gooobooobbobboobboboobboobboboobooboobboobbon
goooooobooboobooboooboobon

for (int 1=0; 1<10; 1++)
printf("%d\n", 1);
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7-12 0O

goto [

goooobogb gotod DDOO0DO0ODOOODODOOODOOgoto O ODOO
gboooboobgoobooboboboboobooboobooboobooo
O000b00O0bOdgotoDOODOOODOODODO

goto O OO ;

gotoUDOUODOOODOODLOODOODOODODODOODOLODOODOODO
oooobooobooboobobobobboobooobooobooboobooo
gbooobooboobddgoto00boobooboooooooboobg
gooobooboobooobobooboo

continue O

continle0 000000000000 whileDdoOOOO for000Ooooon
O0000000O0O0continue0 00000 0OOOOOOO

continue ;

continle0 000000000000 DO0OODOOODOOODOOO gotoDOOOO
goooboobgo 200000000000

while(1) while(1)

{ {
goto label 1; continue;
label 1:

! !

} }

continue0 000000000 0OODOOODOOODOODODODOSswitchODO
continueD 0 O0O0OOODOcontinued O switchOOOOODOODOODOODOOO
goooooooooo
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g
rro0oog

break O

breakD0 D000 00O000O0OO whileDdoODOODO switchODOOOOOOODO
00000000000000 (OO0 switchDOOOO)ODOOOOOObreakO O
obooobobooonbg

break ;

switchOOOODO breakDODOODOODDOOOO 7-10000000000

return U

returnd 00000000000 0OO0OOOOOODOO0OOO0ODOO0ODbO0ODbOn
0000000 b0o0ooob0U returnd00000OD0OOOOOO

returnd0 0000000 0O0ODOO0O

return U opt ;

gbooboobooboobooboobooboobooboobobboobo
oooobooboobobobooobooboobooboboboboooboob

0000 returnd 00000000 voidOOOOOOOOODOOOOODOOOO
voild0OOOUO0O0OD0O0D0D00000000000000 350 00 34100
gooobooobo

0000000000000 voidOOOODOOODOODOOOOOOOOODOO
0000000000000000 min0 000000000000 DO0O00OO0
ooooboooboobo

main ( )

{

return;

}

00ooboooboooboooboooboooboooD recurmbO0O0OODODO
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8.1 [O0O0OO0O (#define O O #undef)

tdefine0 0D 0000000 OO0OO0O0OOOOOOOOOOOOOOOOOOO
gboooboobgooboobobbobooboobooboobooboboobo
gboooboobooboobobbooboobooboobooboobobobo
00000000000000000000000000000000 #undef0 0
ooooboobobobobooobooobooo

goooboobobobobooboooboobooboboooboobo
#define0 00000000 DOO #undef0 00000 DOODOOOOOOOOO
gooooooog

#define0 00 O0D0DOOOOOOOODO

#efre OO0 OOOO OO

#defre 000 (OD0000ew) 0OOO0O OO
#defne 000 (...)0000 OO

#efre 000 (0O0OOO,...)0000 OO

gboooboobooboobobboboobooboobooboobobobo
ooogoog

tdefine0 00 1000000000000 0DO0OO0O0OOOOOOOOO300
oooobooboobobobooboo

tundef000O0D0ODOOOOODODOD
#undef O OO OO

O000004#define0 000000000000 0O0O0OO0OOOOOOOOOO
ooooboooboobooboobobbooboooboooboobooboboo
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(#define O O #undef)
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gboooboobooboobD CompagCOODOOODOOODOOODOODOO
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goooboobobboboooboobooboobobbooboooboobo
oboooboobobboboboobooboobobobobbobobooboobo
gbooboobobbooboobuooboobooobobooboobuoobo
gboobooboboobooboobooboboobobooboooboobo
ooooboobobboobooboobooboboooboooboobo

00000000000 #define0 000000000

/* Show multiple substitutions and listing format. */
#define AUTHOR james + LAST

main()

{

int writer,james,michener,joyce;

#define LAST michener
writer = AUTHOR;
#undef LAST

#define LAST joyce
writer = AUTHOR;

}

gbooboobobbooboobooboobooboobobooboobuoobo
gooobooboboobd

/* Show multiple substitutions and listing format. */
#define AUTHOR james + LAST

main()

{

int writer, james, michener, joyce;

#define LAST michener

writer = AUTHOR;
james + LAST
michener

O O O W 0o -1 0 Ul B W o

— o
[N
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goooooooooooo
O (#defined O O #undef)

11 #undef LAST

12 #define LAST joyce

13 writer = AUTHOR;

13.1 james + LAST
13.2 joyce

14

100000000000000 AUTHOROO OO james + LASTOO OO OOOO
obo0o0oz200000000000000 IASTOOOOOOOOoooooogoon
00000000000 9000 LASTOOUOOOOO michener0OOOOODO
0010000 michener 0000000000 12000 LASTOOODOOOO

joyceD 0D ODOO0OOOOOODO 13000 joyce 00D ODOOOOODO

tdefine0 0D 0000000 OO0OO0O0OOOOOOOOOOOOOOOOOOO
oOo0oooO00oboOoOoOooooOoooo(\)boooooUdoooooobooo
gboooboobooboobobbooboobooboobooboobobobo
oooobooboobooboboboboobooobooboobooboboo
ooooboooboobooboboboboooboobooboobuooboboo
gboooboobgooboobobboboobooooobooboobobo
googog

gbocobopobobooboobuoobobbobooboobooboobo
ooooboobobobobobooboooboobooboboboboooboobo

guoooobbogggad

oooobooobooboobobobobbobooobooobooboobooo
ooooboobobobobboobooobooboobuooboo

#define OO OOOO OO

00000000000 0000 #define00000000O0ODOOODOOOOO
oo0ooboooboob 20b00b0o0b0o0obOobDboobooobDOoUo 2000
obooooobooooooboooooob 20000000 bDOobOOoOooOoOoD
gbooobooobobooboobooobo
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(#define O O #undef)

ooooboobobobooboboboobooobDoobooboobuooboboo
gOo0O0Oo0o00OOO00ooOoUoDOoOUDO (F)DOU0DbDboUOODDOOOD
gogno

#define EOF (-1)
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0000000000000 O0O0OUOOUOg ctypehDOOOOODODOOODOOO
OO0 touwpperOOOO00000000O0O00000O00O0O0O00O0O0O00O00O
go

#define toupper(c) ((c) >= 'a’ && (c) <= 'z’ ? (c) & 0X5F : (c))

_toupperi 000000000000 0O0O0O00O0O00O0O0O0O0O0O0O0O0O0O00O0
goooooO00oooOoU0oOoOoQoUOU0DoOO0 (o000 ggooooogooobooo
oboooboobobooobdg
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oo cobopoboboooboobooboboboboboobDooboobooo
c0000000 ('a'00'z’00)00D00C0O0D00O (c&0X5FHODOOOODO
gooooboobobooboobobooboobbooboobooobon
if-then-else0 0000 (?:)00000000O0O00ODOOOOOOOODOODOO
geellbUib00l0OOnOUODObObOOOOOOoDObObDeS60000
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gooobooboobobo cuobuoobobobobooobDoobooboobo
gboooboooboboobooboooo

- JO00O0OD0OOOO0DO0ODOOODCompagqCOODOODOODOOODODOO
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tdefine0 000000 DO0OD0OO0O0OOOOOODOOOOOOOOOODOOOO
OO0 (4a)00oO0OooOoO0oOoooOooooboogoo

A #A define ADD(ADOOLIA ,ADOO0O024)A\
AQOd0O00OOOODA

gooobooboboobolboobooboboobo

gbooobooobobboooboobooboobooboobooboboo
O0000000000000000000000000define000000O0O
obo0ol1d0obooobooboobooboboooboobuooboo

__VAARGS__J0O0O0ooboboboobooobooobooboboboboboon
gooobobooboobon

8.1.22 UU0ODLOOOOODOO
gogobobobboooooobbuooooboobooboa

- JO000ODCOOODOOOO0ODOOOO@WODOOUOODOOOODOODOOOO
oooobooooooboOo)boboooooboboooobobooooo
(A)DDOODOO0ODOODODOOOOODbDOoO

AOOA (AQOOO1A ,AD00024)
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gobgoobooboobooboooobooboobuooboobooo o
gooooooooDobOoboo@Eooboboboooobo)yoboobooo
goood

- JOOOoOoOOOOOObOObOODODODODOOOOO0000uuooooogo
gobobooboobooboobooboobon

- JO0000O0DOO0ODO0ODOOODOODDOOODOObLO0ObO0ObDOOn
gobgoobogboobooboobboboboobuooboobooooo
gooooooo
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8.1.3

0000000000 (++) 0000000000 (-—)000000 (+=0
O)YOOOD0D0OO0O0000O000000000000000000000000
O000000000000000000000000000000000000
00O toupper000D00000D000O0ODO

_toupper (p++)

p++0000000O0O0OCODOODOOOODOOODOODOO0ODbDOObOOODbDOO
oooobooobo

((p++) >= 'a" && (p++) <= "z' ? (p++) & OX5F : (p++))

pUD00OO0ODO0ODO0ODOO0ODLOODOODLOODOODbDOODbDO0ODbOODbO
obooobooboobooboboboobooobooboobooboboboboo
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goooooooooooo
O (#defined O O #undef)

#include <stdio.h>
#define PR(id) printf("The value of " #id " is %d\n", id)

main()

{

int 1 = 10;
PR(1);

}
gbooobooboobgoooooboo

The value of 1 is 10

ggoboobbooooobooboooonon

/*1*/ printf("The value of " #id " is %d\n", id)
/*¥2%/ printf("The value of " "i" " is %d\n", 10)
/*3*%/ printf("The value of i is %d\n", 10)

t000000000000000000000000000000000000
000000000000000000000000#000000000000
oooobooobooboobobobobbooboooboooboobooboboo
ooooboobooo

#include <stdio.h>
#define M(arg) printf(#arg "is %s\n", arg)

main()

M("a\nb\tc");

oddoooodoobooobooooodgao
/*1%/ printf(#arg " is %s\n", arg)

[*¥2%/ printf("\"a\\nb\\tc\"" " is %s\n", "a\nb\tc");
/*3*/ printf("\"a\\nb\\tc\" is %s\n", "a\nb\tc");
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814 0OO0ODOODOOO (##)
#O0OODOODOOODO 200000000000 100000000D00O00DO0O0ODOO
O0oo0ooooooooooooo
#define glue(a,b) a ## b
main ()
{
int wholenum = 5000;
printf("%d", glue(whole,num));
000000000 printf("$d", glue(whole,num)); O OO printf("%d",
wholenum); 0 0000000000000 OOOOOOOOOS00000000O
O020000000000000000000O000O000O0O00O0O00O000OO
00
Compaq COOO#OODODODODODOODOODOD 4000000000000 O#OOD
1000000000000 0O0oDOO0o0DoOooo

8.2 O0o0ododaon

(#fD #ifdef #ifndefl] #elsel #elif #endiflJ defined)

gooooboobooooobobo0oebbUobbOUOOObDObOOOODOD
gbooboobobboobooboobooboboobobooboooboobo
oboooboobobboboooboobooboobobbooboooboobo
ooooboobobobobooboobooboob coOboobooboooo
ooooboobooooobobooooobobooooobobo 3soooooooo
ooogoooo

- #if
- f#ifdef
e #ifndef
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(#ifO #ifdefO #ifndefO #elselO #elifd #endifd defined)

ooooboobobob 20b00b0oo0b0obDboooooboooboobooo
goooboobgon

« #else

- f#elif
0000000000000 D000000O¢%endifO00D0DOOO0O

#ifO#ifdef00 D00 #ifndef DOODDOODOODO (O0DO0)00DO0O0D0OO0O0D0OO
D00 #else (OO0 #elif) D00 #endif 000000 (MOODOOO)O00
0Dooo0

0000 (D00000D0#I0#fdef0000 #ifndef0 000 #elsed #elifn
000 #endif0 0000000000000

#if O O

#if0000000000000O0O
#f OOO OO

0000000000 (0O00)0000000000000000000000
00000 (++)0000000000 (——)0sizeof 00000000000
(*) 00000000 (&OIODO0O000000000000000000000
Ooooo0o0o0oO0

ooooboooboooboobobobobboobooobDoobooboobooo
000000000000000000000definedd000000O0OOOO
ooooo(@s27ydboOobooOonoOoDO)b

#1f0 0000000000000 000000O4define000D0O0O0OOOOO
ooooboooboobooboobobbobooobooobooboobooo
gbooobooboobgoobooboboobooboobooboobooo
googogn

gbooobooboobgoobooboboboobooboobooboobooo
gooooooboobogon
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8.2.3

8.24

8.2.5

dddddoooooooooooooo
820000000 0ODO (#f0 #ifdefO #ifndefl #elsel #elif0 #endifd defined)

#ifdef O O

tifdef00D0000OO0DOOOOODOO
#ifdef OO0 OO

ooooboobobboboooboobooboboooobooboobo
#tdefine0 0000000 DOO0DOODOOODOOOOOOOOOOOOOODOOO
gboooboobobooboobuooboboobooboobon

#ifndef O O

tifndef00000DO0OOO0OOODOOO
#ifndef OO0 OO

gbooboobobooboobgooobobooboobooo

#else O O

telsce0 00 0D0ODODOODOODOO
#else OO

O000D000000 #if04ifdef00D0O0 #ifndefOO DO DDOOOOOODODO
0000000000000000000000000004%else000000O0
gogo

#elif 0 O

telif0000OO0DOO0OODOOOO
#elf OO0 OO

telif0000 COOO elee-if0 000000000000 0OOOOOOOOO
000000000 #if0#ifdef0#ifndef0 00000 #elif00O0D0ODOODOO
0000000 ¢#elif000000000000O0ODOO0OO0O0OO0OUDOOOO
O00000¢elif0000000O0ODOOO
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8.2.7

goooooog
(#ifO #ifdefO #ifndefO #elselO #elifd #endifd defined)

#endif O O

tendif000O0O00OODOOOODOOO
#endif O O

00000 #if0#ifdefO #ifndefO4#else0 000 #elif00000000OODODO
gogd

000 #endif 00000 0¢%elif OO0ODO $else0 000000000 0O0ODOOO
gooobuoobobboo2b00bbo0oboonbg

#if true #if true
#elif true .

telse

#if false
#endif

#endif

#endif
defined O O O

000000000000000000000000definedd0000000O0
O000000defined0000000DOOOOOOODO

defined O O
defined (O 0O )

ggoobobboooooboobboooiligoboobboooonbobobogad
goooooobooon

defined0 000D #if000 100000000000000O0DOOOOOOOO
0000000000000 0D000000D0 #ifdef 000 #ifndef0D0 00O
gbooobooil100obooboobobbooboooboobon
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dddddoooooooooooooo
820000000 0ODO (#f0 #ifdefO #ifndefl #elsel #elif0 #endifd defined)

gogobobobooooooooo

#ifdef macrol
printf( "Hello!\n" );
#endif

#ifndef macro2
printf( "Hello!\n" );
#endif

#1fdef macro3
printf ("Hello!\n");
#endif

000000000000000000defined000D000D0 #if00000D0O
gooobgoobobbobooboobon

$if defined (macrol) || !defined (macro2) || defined (macro3)
printf( "Hello!\n" );
#endif

Compag COOODO0OODOOOOOOOdefinedd00DO0OO0DOODOOODODOO
000000000000 DOdefined O #1f 000 #elif000000000OO
ooooboooboobo

8.3

OO000D0D0OOO0O (#include)

tincludleD0 00O 0O0OO0ODOO0OO0OO0OOODDOOOOOOOOOOOOOOODOOO
0000000000000 000000000000000000 #include0 D
0000000000000 00000000#include0000000O0ODOO 20
googoogn

#incude "OOODOO" OO
#incude <O0O0O0O0O > OO

oboooboobobbobooobooboobobobobooboooboobo
000000000000000000000 #includeD0D00DO0OO0OOODO
gooooboobooboooboobooboobobooboobooooboo
O0000000DO0D000D0O0(<>»)000b000Db000DbOO0O0DbOoODObO0ODbDOO
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8300000000 (#include)
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000000000 #include 000000000 DOO0ODOODOOOOODOO
000000000000 #incluide OOD0OODOOO0OO0OODOODOODOOOOOOO
gooooggno
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000 CompagCOOOOOOOOODOOOOODOO
O00000O0#include0 D0 0D0OOOOOOODOOO
0000000 2000000000000000000000O00O000O
#define macrol "file.ext"
#include macrol
#includeD0 D0 D0DOD0OOODOOO0ODODOOODOO2000000000
#include0 0D ODD0DOO0OO0OOODOODOOOOOOOOODODOOOOOOODOO
goopooogoooodg
"oggooge”
<O0000 >
0000000000000 #include000O0O0OOOODOODOOO Compaq C
gooooo0o0oooooooooobooooooooooooooooooo o
gopooogogooogooooguoooooooooooooguoooogono
goooooo
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ooooboooboobooboboboboboobooobooboobooboboo
gbooobooboobooboboboboobooboobooobooobobo
gbooobooboobobboboobooboobooboboon

#linef0 00000000000 DOODOOODOODOOOOOOOOOOOOOO
gooobooboobooboboboboobooboobooboboboboo
oooobooboobooboboboboooboobooboobuooboboo

8-14 J0OU00O0O0O0ODbODbObObObOObOOn



gooboooooogo
840000

oo
OO

O000000000000000O0#line0000000O0OOOOOOOOO
gbooboobobbooboobooboobobooboboobooboobo
goooobooboobooboobobob coboobobobobuooboo
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tline0 0000000 DOO30000000O
#ine ODODOO OO

#ine JODOO "OD0COO" OO

#ine DODODOOO OO

00020000000000000 #line000000000O0DOODOOOOO
gbooboobobboobooboobooboooboboobooboobg
gbooboobobboboobooboobobobobboobooboobo
0000000000000 0000000000000 #line0D0O0O0O0O0OO
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300000000#line000000000ODODOOOODDOODOOODOOODODO
gbooboobobboobooboobooboboboboobooboobo
000000000000000 #line000000 2000000000000
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8.5

O000o0oooodd (#pragma)

tpragma0 0000 0000000000000 00000000000O0O000
oboobobobobooobooboboo

#pragma OO OOO0O0ge OO

gbooboobobboobooboobooboboboobbooboooboobo
oboooboobobobobooobooobooboobobbooboooboobo
00oooooboooboobooonono compaqCOODODODODODDOODDODO
gogd
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gooobogoobo
8500000

ooooboo

gooooo
000000 (#pragma)

ggooboobboooooooboooooobooo

builtins inline linkage standard
dictionary noinline module nostandard
extern model member alignment message use_linkage
extern prefix nomempber alignment

goboooboooboboobboobbooboboobbuoooboon
OO0O0O0(@CUO00OCpenVMSO OO OOO/PREPROCESS ONLYOOODODO
O0O0True4 UNIXODOODOODO -ECO0O0OOCOO)0DOODOODOODODbDOO
OO0CompagCOOOODOOODOODOODOODOODOODODODODDOO
goooobooboo

- KAP—KAPCOOOOOOOOOO
« define template—Compaq C++0 0000000
= code psect

- linkage psect

ud

oooooodoooooo mdOoo0oo0o0ooo0O0000O0000ooo
0000000000000 #pragma inline0 000000000 0OOO
0O #pragma inline mO0 000000000

coooooooooooooobooooooboooboooboooDo
coooooobooOoo@oooboooooobooDbobOoobooOobDo
OO000)bo0oO00o0oo0o000000pragma-name mO 00000
000000000 DO#pragma assert0 00 00000000O0O0OO
OO0#pragma assert M0 0 0000000000000

Ub0o0bD00pragmal 0000000000 0O0O0ODO0ODOO0OOO0ODOO0ODOO
gogno

#define opt inline

#define f func
#pragma opt (f)

8-16 JO0U0OU0ODOODLODbObObObOOOOn



goog
#pragma)

~ O

0000000000000000 #pragmald O O #pragma inline (func)00 00O
RN
00

obdbO0OCompagCUOUODOODOOOOOOOOODODODODO
gobooboooboooboobooboobon

ggodooboboobtbooooooobooboodoooooboobbooog
ggooobbobbtoooooobobobbuoooooobobbouoooo
oobo0obOo0obOooboobooobooOoANSICcCOobOOoboDboonoboo
goboobooboooboobooboboon

gbooboobobboobooboobooboooboboobooboobo
gooobooboboobg

OO0O0O0D0O00O00O/STANDARD=COMMON (OpenvMSO OO O)O OO -stdo
(Trus4 UNIXOODOO)ODOOOODOODOOO 1000000

oooo 1

O000000D0pragma D000 00OO0OODODOODODOODODOODODODOO
gbogbooboobooboobooboobooboobooboon
go0obo0ooOobOobooOoooboUobogobDOoboooOobD (oooDbo
g0000O0o00)00bO0ooOOobOoU0obO0oDOO0bOOOooOOoDbOobObDOoDOoDO
goooboboo20000oob0obooooooooboboooooog
go

gboobooboboobooboob 2000000

goog 2

O000OD0pragmad0 00000000 ODODOODODOODOOODODOOODODOO
gooobooboobooboooboooboobooooboobobooDbooo
gboobooboobooboobobbobooboobooo
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gooobogoobo
8500000

ooooboo

gooooo
000000 (#pragma)

Jddddddddddoooooooo 2000O0bO00O00O00O
()0O00D000D000D000D000D000O #pragna __nostandardd #pragma
nostandard0 0 OO0 O

O
gooobooobooboobooboobooboboboboobooobooboon
ooooboooboobooboobobobobboobooobooboobooo
gbooobooboobgooboobobbobooboooboobooboon
gbooobooboobgooboobobboobooboobooboobooo
gooobooboobooboobobbobboobooobooboobooo
OO True4 UNIXOODOODODDODODOODODOODODDOODOODOOOOODOO
googogn

#define pointer size error
#define ml el

#define el pointer size 32
#define standard message
#define x disable(all)
#define disable(y) enable(y)

#pragma pointer size 32 /* In common mode, Step 1 skipped.
In other modes, Step 1 finds that pointer size
is known not to expand.
In any mode, Step 2 finds pointer size is
not a pragma requiring expansion. */

#pragma ml  /* In common mode, Step 1 skipped.
In other modes, Step 1 expands ml to pointer size 32.
In common mode, Step 2 finds ml is not a pragma requiring
expansion.
In other modes, Step 2 finds pointer size is not a pragma
requiring expansion. */

#pragma standard x /* In common mode, Step 1 skipped.
In other modes, Step 1 expands to message x.
In common mode, Step 2 expands to message enable(all).
In other modes, Step 2 expands message x to
message enable(all). */
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dddddoooooooooooooo
8.6 00000 (#error)

8.6

00000 (#error)

terror0 000000 EO0DO0DODOOOOOOOOOOOOOOOOOOOOO
gogobobobbooooooboobbooooobobodoooobobbooooon
go

#error UL DOOUep U0

8.7

000 #

t00 000000000 0000000000000000000

8.8

8.8.1

Jobogobuoooooood

ogoooboobobbobooobooboobobobobboooooboobo
gbooboobobboobooboobooboboobobooboooboobo
oboooboobobooonbdg

__DATE__ 00O

__DATE__0O000O00O0O0OOOO0ODOO0ODOODODOObDOObDOODbOODbO
oooobooon

“Mmm dd yyyy"

O0000O0asctime0 0000000000000 0OOOOOOOOOOdd O
io000000b0000 dbO0oO00OoDOOoboooOobooOoo

printf("$s", DATE );

goooboobi10boobbooboobooobo
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8.8.2 _ FILE_ 000

__FILE__OO00OO000OO00bDO0ooboobooboobooboobooboo
goooboobobooboobooobo

printf("file %s", _ FILE );

883 _ LINE_ OO0

__LINE__0DOO0OO0bOgoobooboobooboboobooboobooobo
oooooboboooboooboobooobon

printf("At line %d in file %s",  LINE ,  FILE );

8.8.4 _ _TIME__ OO0

__TIME__0O00OO0O0O0O00DOOO0OOODOOO0OOOO0ObOO0O0bOo0obooboon
00000000 (asctime0 00 O0D00O0O)O

hh: mm: ss

gbooobogooobobo

printf("$s", TIME );

ooooboobi10bo0obobobooboonbo

885 _ STDC__ OO0
__STDC__ O O00oOoooooobooodoooooboboooooobolioooooo

ooooboob10bo0oboboboobooobo
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8.8.6

8.8.7

8.8.8

8.8.9

__STDC_HOSTED__ 000

__STDC_HOSTED__00O00DbO00boobOoboboobboobboi1oboonDoo
goooboobobboboobooboobuoobo

__STDC_VERSION__ 000

__STDC_VERSION__0000000O00O 190001L000000000

__STDC_ISO _10646__ 000

__STDC_ISO_10646__ OO OO0O0OyyyymmL (DO OO0 199712L) 00000
DIZII]I]DEJDDDDDDDDDDDDWChar_tDDDDD ISO/IEC 10646 (O
0000000000000 O0 (amendment) D O0O0O000O0OO (technical
corrigenda) 00 0)0 000000000000 OOOCOO0OOOOOODOOOOO

gobooboodd

CompaqCUDUOODOOODOOODOODODOODOODOODOODLOOODO
ooooboobooboobobooobooboobooboobobobooboo
odb0ooboDbECOOO0OD0OODOODDOODbOOODDbDUOODDOU0ObDUOObOODbOOD
OO00OOCompagCOOUODOUODOOOOODOODOOOODOODODOOOOODOO
goooboobobobooboobgon

gbooboobooboooooboobooboobooboooboboobobo
ooooboobobboboob cobobooboobooboobooooo
oooobooboboooboobobooo

ooooboobobobooboboooboobooboobooboobobooboo
gbogcobooboobooboobobooboobgooboooboooboo
gboobooboobooboobooboobooboobooboobobobo
oooobogoobs2000b0oobononbo
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oo0ooboboobobobobobob0ooboboboboboobuoob Compag CO
gooobgooboboboobod

89 _func_00O00DOODO

_func__ 0000000000 0OOOCOOOOOO0O0OOOchar0doonononQ
gboooboobobobobooboobooboobobbooboooboobo

coooooOoOooooOoUooooOoooTMoooooOood

void f1(void) {printf("%s\n", func );}
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9

ANSICOUOOOOOO

ANSICOOUODO ANSICOUODOOOOooooooooooooooboobooo
obooooboobooboobboboboobodn CompagCOODOO
go0ooboOoANSIOOOOOOobOooobooboboobboooboon
O0CompagCOUODOODOODOODODOODLDOODOODOODOODOODO
gbooboobobboobooboobooboboboboobooboobo
0o0oopboobodoDb CompagCUOODODODODODOODODODOODDOOD
ooooog

oboooboobobboobooobooboobobobobooboooboobo
0000000000000 0000000000000000000 4#include
gboobooboboboboobooboobon

#include <stddef.h>

gogobbobbodooogooobbuooodobobbodoooobobbooooon
gboobgobooobob

gooobooboboobg

- 000D0O000: <asserth> (0 9.10)
e 000O0O0O: <complex.h> (O 9.20)

O0000: <ctype.h> (0 9.30)

000O0000: <errno.h> (0 9.40)

ANSI COO0O: <limits.h> 000 <float.h> (O 9.50)

O0000: <locale.h> (O 9.6 0)

O00: <math.h> (O 9.70)

00000000: <setjmp.h> (0 9.80)
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ANSICOOOOOogono

0O00000: <signal.h> (0 9.90)

O00000d: <stdarg.h> (0 9.1200)

000000000: <stdbool.h> (0 9.110)

0000: <stddef.h> (O 9.120)

O000: <stdio.h> (O 9.130)

000000000 : <stdlib.h> (0 9.140)

O00000: <string.h> (0 9.150)

0O0000: <tgmath.h> (0 9.16 0)

000O00: <time.h> (0 9.170)

gbooobooboboboooooboobooboooboboobooboobo
gboooboobooboobobboobooboobooboo1lboobooboo
O0000000000D0OD0OO0DODO«<assert.h> 000000000000 NDEBUG
oooobooobgoobooboboboobooobooboobooboobobooog
gboooboobgooboobobooboobooboooboooobobooobog
goooboobooboobobobooboooboobooboobobooboooboo
ooooz200b000bo0oboobobobobbooboooboobooboboo
gogno

91 0000000 (<assert.h>)

<assert.h>0000 assert0 0000000000 OOOOODODODOO NDEBUGH
O0000000000000000D0D <aessert.h>00000O0ooog
NDEBUG OO DUODOOOOOO0OOD0OODODOODOODaesserti0oooooonog
googog

#define assert(ignore) ((void) 0)
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ANSICOOOOOOO
910000000 (<assert.h>)

ooo
void assert (int expression);

000000000 DO0O0O0O0ODOO0bOoU0ObOOg OUubOobassertboog
goodboooboboboboobooboobooboooboboboboobo
O00000000000000 abort0 000000 Oassert0doooon
gogo

9.2

00000 (<complex.h>)

<ccomplex.h>0 0000000000000 00O0OOOOOOOOOOOOOOO
gooobgooogn

gooooo0obooOo0oooooo0o0booobooooboooboD aooo
O double complexO0O OO O0O0O OO double complexO OO doubleD O OO0
000)0100000000000000fO0OO0100000O00DOOOO0O0O
OO0O00DO0O0O00DO flbatODOUOO longdoubleDOOO0DOOOOODOODO

ogon
complex

_ComplexOOOOOODOO

_Complex I
0000000000Oconst float ComplexD0OOOOOOO0OOO0OO0OOO
00000 P=-10000i000

imaginary

_Imaginary I

goboobbooboboobboooboooboooboooboon
000000000000 ImaginaryD 00000000 0ODO const float
Imaginary0 000000000000
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ANSICOOOOOOO
9200000 (<complex.h>)

_Imaginary I00O O Complex IDOOO0O0ODODO Imaginary I0O0O0DODODOO
000001I0 Complex IDOODOOODO

gogno
cacosl O

#include <complex.h>

double complex cacos(double complex z);

float complex cacosf (float complex z);

long double complex cacosl(long double complex z);

cacosOO0O00DOOO0OzOOOOOODOOUOODOO[-1,+1]00000DCOCO
gooogo

cacosU 000000 zODOOODOUOODOODODOODOODOOODOOD
o00ob0OdobOOobOooOOooOOooOoOoUoOobOoOoOobOobDFIoObObOOO
oo

casin0d O

#include <complex.h>

double complex casin(double complex z);

float complex casinf(float complex z);

long double complex casinl(long double complex z);

casin0000000z0ODODDOODODOUOOOODOO[-1,+41]00000000
goooo

casin0 00 0000zO0OODOODODODOODODO0O0OO0D0O0DO000O00ooooo
0000000000000 000000000000([—=/2,+7/2]0000
gooogo

catand O

#include <complex.h>

double complex catan(double complex z);

float complex catanf(float complex z);

long double complex catanl(long double complex z);

catan00000OD00OzOODODODODOOOODOOOO[-i,+iJOO0OO0OODOO
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ANSICOODOODOOO
9200000 (<complex.h>)

goooo

catanJ 000000 zOoODOoOooDoOoooOOoOobOOoOobOoooboooobooooDoo
O0000O00oO000U0oooOooooooooo0d[—=/2,+7/2]0000
goooo

ccosl O

#include <complex.h>

double complex ccos(double complex z);

float complex ccosf(float complex z);

long double complex ccosl(long double complex z);

ccosUUOOOUODOzDDOUOOo4ooODO

csin0 O

#include <complex.h>

double complex csin(double complex z);

float complex csinf(float complex z);

long double complex csinl(long double complex z);

csinD00D0000zOODOOOODOO

ctanO O

#include <complex.h>

double complex ctan(double complex z);

float complex ctanf(float complex z);

long double complex ctanl(long double complex z);

ctan 0000000 zOODODDOOOOOO

gooono
cacoshd O

#include <complex.h>

double complex cacosh(double complex z);

float complex cacoshf(float complex z);

long double complex cacoshl(long double complex z);

cacoshD 00 0000z0O0OOOOOOODOOOOOOOO 10000000
gboooogo
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ANSICOOOOOOO
9200000 (<complex.h>)

cacoshU 00 0000zOOOOOOOOOOOOOOOOOoOoooooooo
OO0000OQCO0000O0O00DOOo0o00ob0gl—m+srl0000000O0OO

casinh0 O

#include <complex.h>

double complex casinh(double complex z);

float complex casinhf(float complex z);

long double complex casinhl(long double complex z);

casinh0 00 0000z0OODOOODOODOO0OO0OO0DOO0O000O0[-i,+]00000
oooobooon

casinnD 0000000000000 0O0O0OO0O0O0O0O0OO0OO0O0O0OOO0O0
0000000000000 00000000([—47/2,+4x/2]0000000
oo

catanhd O

#include <complex.h>

double complex catanh(double complex z);

float complex catanhf(float complex z);

long double complex catanhl(long double complex z);

catanh0 00 0000zOOOODDODODODOOOOOOOOOO[-1,+1]0000
goooogooobo

catanhD0 00 0000000000000 O0O0O0OO0OO0OO0O0OOOOOO0OO0O
0000000000000 00000000[—sn/2,+:x/20000000
oo

ccoshO O

#include <complex.h>

double complex ccosh(double complex z);

float complex ccoshf (float complex z);

long double complex ccoshl(long double complex z);

ccoshD 00 0DO0O00zOODODODODOOOOOOO
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ANSICOODOODOOO
9200000 (<complex.h>)

csinh0O O

#include <complex.h>

double complex csinh(double complex z);

float complex csinhf (float complex z);

long double complex csinhl (long double complex z);

csinhD000O0D00zOOOODOODODOODOOOO

ctanhO O

#include <complex.h>

double complex ctanh(double complex z);

float complex ctanhf (float complex z);

long double complex ctanhl (long double complex z);

ctanh0 000 000zO0OOOOoooooood

0000000000000
cexpd O

#include <complex.h>

double complex cexp(double complex z);

float complex cexpf (float complex z);

long double complex cexpl(long double complex z);

cexpDOODOODzOODeODOODODOO

clogO O

#include <complex.h>

double complex clog(double complex z);

float complex clogf (float complex z);

long double complex clogl(long double complex z);

clog0000000zO0OOOO (D0e)0 000000 OOOOOODODOODO
gooobooooo

clog00 0000000000000 0000000O0OUOOOooooooa
O0000OOOo00DooOo0boood[-sm+r]d000O00O0ODOO
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ANSICOOOOOOO
9200000 (<complex.h>)

goopooogooood
cabsO O

#include <complex.h>

double cabs (double complex z);

float cabsf(float complex z);

long double cabsl(long double complex z);

cabs0 00 0000zOOOO(OOODOODO0D0DODODODOOO0OO0OO0OOOOO0OO
00)Obooooo

cpowd O

#include <complex.h>
double complex cpow(double complex x, double complex y);
float complex cpowf (float complex x, float complex y);
long double complex cpowl(long double complex x,

long double complex y);

coowDl DO D0OODODOODOOxyOOOoOoooOOoOooDOoobOoOoobo 1000
gboobobooboobooo

cowDl OO DOO0DOODOOODOOODOOOO

csqrtO O

#include <complex.h>

double complex csqrt(double complex z);

float complex csqrtf(float complex z);

long double complex csqrtl(long double complex z);

csqrt0 00 0000zO00DDOOO0DDOUO0ODODO0ObOOODOODbOoObDOOD
gooogo

csqrt00000OOO0DOCOO0DOOOU0DOOUODOOOUOODOOOODD (O
oooono)ooooboooog
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ANSICOODOODOOO
9200000 (<complex.h>)

oooo
cargh O

#include <complex.h>

double carg(double complex z);

float cargf(float complex z);

long double cargl(long double complex z);

carg000z0OO (DOOOOOL)ObOobOOobOOoOoOODbOoOobOoDOoDbo
oooobooon

carg0 000000000000000000[-m,+x000000000
cimagO O

#include <complex.h>

double cimag(double complex z);

float cimagf (float complex z);

long double cimagl(long double complex z);

cimg000zOOOODODOOODOODOODOOOOOOO

conjd O

#include <complex.h>

double complex conj(double complex z);

float complex conjf (float complex z);

long double complex conjl(long double complex z);

conjl000000z0ODODOODODODOO0OO0D0DO0DO00O00DoDooO0oooooo
conj0 000000000000 O0O0OOO00O0OO0

cprojd O

#include <complex.h>

double complex cproj(double complex z);

float complex cprojf(float complex z);

long double complex cprojl(long double complex z);

cproj0000z00DOODODO0OODODOO0OODOD0O0DO0O0O0OO0O0DO0O0OOOOOOO
OO0@UODbOO0100NaNODO 1000O0OODOO)ODOoOOoOOoOoOoooo
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ANSICOOOOOOO
9200000 (<complex.h>)

0000000000 z0z20000000z0000O00O00O0O0O0O cproj(z) O
ooooboobooog

INFINITY + I * copysign(0.0, cimag(z))
cproj0 00000000000 O0ODOOOOOOO0

creald O

#include <complex.h>

double creal (double complex z);

float crealf(float complex z);

long double creall(long double complex z);

creal]000z00O0OOOOOOOO
0000000zO0OOOOz==creal(z) + cimagl)* I 00000000

9.3

0000 (<ctype.h>)

<ctype.h>0 0000000000000 O0OO0OOOOOODOOOOOOOOOOO
000000000 int000000 EOFO000 unsignedchar 00000 OO
goooboobobboobooboobooobo

ogd
int isalnum(int ¢);

O00oo0ooooooobo AsSClHOtooouooooooobnotuooonooon
O00000000D0isalnumO 00000

int isalpha(int c);
O00O000000oo0OonOo ASCliooooooooooobootoonouooon
DDDDDDDDDisalpha gooonOon

int isentrl (int ¢);

O000D000D0O0DO0O0O ASCHHO DELOD (800 1770 16 00 Ox7F)
OO0ODOOO0OASCIIOO (800400 1600 O0x200000000O00CO)O
000000000000 000D000000DO0OOisentrl D 00000
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ANSICOOOOODOO
9.30 000 (<ctype.h>)

int isdigit (int c);
O00O000O00DOo0obOOo1o0o0boeuoo9yoooooooboonoo
DDDDDDDDDDDDDDiSdigitDODDDD

int isgraph(int c);

000000000000 ASClHo0DbOooD (boooooooooo)yboo
ooOoao ODDDDDDDDDDDDDDDDDDDisgraphD ooOooao

int islower(int c¢);

O00000000000 ASClHOOooOOooooooooobooooonono
00000000000 O0islower0D 00O OO0

int isprint (int c);

00000000 o00oboOoooooono AsSClioooooooonooo o
DDDDDDDDDDDDDDDDDDiSprintDODDI:ID
int ispunct(int ¢);

O0O00ooO00oDooOoOoDAsSClHOOOOOO0 @Woooooooobosn
0400 1600 O0x2000000000O)ODOD0O0OODoOODbDObDOOOO
000000000 Oispunct D OOOOO

int isspace(int ¢);

goboooobooboboooooogooobobobUobboboboooboooDoD
O000OOisspace 0 0000000000 ODOOOOODOO

P DD(I I)

000000000 ('\f)

00 ('\n')

0000000000 ('\r)

0000 ('\t')

0ooo (\v')
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ANSICODOOOODOO
9.30 000 (<ctype.h>)

int isupper(int c);

ooboooboooobooo ASClIoobobooobooobobboobbO
000000000000 isupper 0 00000

int isxdigit (int ¢);

OooOobOooOoOooob 00O (oS0 AODFODOOaO f)oonod
0000000000000 000000000D0isxdigitO 00000

int tolower (int c¢);

ggobobobooogobbebboooobbbboooonobobog

int toupper (int ¢);

goboobooboboboobcOobbOobOo0obOo0obOobObOobbO

9.4

OO000000 (<errno.h>)

<cerrno.h>00000000000D0O0OCOOO00OOOOOOOOOOOO
oo

EEERN

EDOM
ERANGE

errno 0000000 DOO0ODOO0OOOOOOOODDOOODOODOOODODOO
gooobgooobgon

gogoooood
errno

000000000000000000000D0iInt000000000000
oooobooobooobo

errno0 00000000 0O0OOOO0ODOOODOOOODOOODODOODbDOO
obooopoobooboobuoobooboobboobd0errmo 00O
gbogboboooooobuoobooboobboobuoobooboobo
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ANSICOOOOOOO
940000000 (<errno.h>)

Ob000b000OOerrmo000D00O0OD0O0O0ODOOODDODOODO0ODOODOO
gbooboooobooboon

9.5

ANSI CO 0O (<limits.h>0 O O <float.h>)

<limits.h> 000 <fleat.h>O0 0000000000000 OOOOOOOOOO
gboooooboobooboooboobooboobobooobooobooooboo
gbooboobobboobooboobooboboboboobooobooobo
00oobOoobOobOdCompag COODOOODOOODOODOOODOO

9.6

00000 (<locale.h>)
<locale.h>0 00000000 20000010000000000000000

gooogo

O
struct lconv

gogobobobobbodooooobbobbbodooooobobooboboogg
gboobooboobooboobobobobooboon
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ANSICOOOOOOO
9.6 00000 (<locale.h>)

char *decimal point; Jx oo %/
char *thousands sep; [x */
char *grouping; Jx */
char *int curr symbol; Jx */
char *currency symbol; Jx */
char *mon decimal point; /% " */
char *mon thousands sep; /¢ "' */
char *mon grouping; Jx x/
char *positive sign; Jx */
char *negative sign; [ %/
char int frac digits; /* CHAR MAX */
char frac digits; /* CHAR MAX */
char p cs precedes; /* CHAR MAX */
char p sep by space; /* CHAR MAX */
char n_cs precedes; /* CHAR MAX */
char n sep by space; /* CHAR MAX */
char p_sign posn; /* CHAR MAX */
char n_sign posn; /* CHAR MAX */

O000000OO0OO0OO0OOOOoOoOoOO localeconvD OOOODODODOOO

000
NULL

LC_ALL
LC_COLLATE
LC_CTYPE
LC_MONETARY
LC_NUMERIC
LC_TIME

00000000000 DOO0O0O0ODOO0OO0OOsetlocalenDODoDoDoooOod
ooooogon

aad
char *setlocale(int category, const char *locale);

category OO0 localeD 0O O0OO0DOOOO0OOOOOOOODOOCOODODO (O
O)yoboooooooboooooobooooobobooooobobooooo
oboooboobooboboboobooboobooo
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categoryl D 00D O0OD0OO0ODOODOO

- LCALL—-0000000000DO0OOO0O0DbOoO

e LC_COLLATE — strcoll OO0 strxfrm0 000000000000
- LC CTYPE—UOUOOOUOOOODODOOOODODOOOODODOO

e LC_MONETARY — localeconvl 00D 00000000000 OOODO
goooogon

- LC_NUMERIC —000000DOOO0ODOOO0ODOOODOOODOO
00000 localeconvl 00D ODOOODOODOOODOOOOOOOOO
gooooo

- LC_TIME —strftime0 000000000000
locale0 000000 ODOOODODOO
- "'C"—CUOO00ODODOODOODOODOODO

™ —category DO U O OO0 O0O0OOOO0O0O0O0O0OOOOODOOOOO
obooboooooolaGOooooooooaANcOoooooooonoo
goooooooo

gboobooboboooboobuooboobooboo

setlocale(LC ALL, "C");
setlocaleD 0 0000000100000

- JO0ODODODOODO lecaleD 0 0DOO0OD0ODODODODODODOO
OOsetlocale 000000 category 00000000 OOOOOOODO
Joodooobooooooboboooooooboooooboboooo
setlocale 0000000000000 OOOOOOOOOOOOOOO

- 000000 locale 0000000 DOOOsetlocale O category 00O 0O
goooooooooobooooooooooooooobooooooao
ooooooooooooon

gbooboooboboobObooboobooboobooobobobbooobo
gboodboooboboboboobooboobooboooboboboboobo
gbooboobboobobooobooboobooboobbobbooobo
000000 setlocale 000 0000000000000
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struct lconv *localeconv(void) ;

struct leconvD 00 0000000000000 O00O00O0OOOOODOOO
gbooobgoobobobobooboobon

char*0 0 0000000000000 000O00O0OOdecimal point DOODO
goooobgo™oobboooboobo™booboboooboonbooboon
0000000000000 000000charD00O0OO0OO0ODODODOOOOOO
00000000 CEARMAX OOOOOO0OO0OO0O0O0O0O00000000000
goooboobobbobooboobgoobooooboo

char *decimal point

gogoobbobooooobobboooon

char *thousands_sep

ooooboooboobooboboboobooobooboobon

char *grouping

goooboooboobobooobooboobobbobooobon

char *int curr symbol

0000000000000 00000oo0Ooo 300001S0 4217
Codes for the Representation of Currency and Funds 00 OO0ODO0O
0do0odDodbOo0bOo0400000@OODOOD)YOODOOO
gooooooOoooooooo

char *currency symbol

gboooboobooooboobooob

char *mon_decimal point

ggoobbbooooooboboooon
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char *mon_thousands sep

gooobooboobobbooboobooboooonboo

char *mon grouping

gogoboboobboooooobobobooooobbobooooobooon

char *positive sign

ooooboooboobooboboboobooo

char *negative sign

ooooboobobooboooboobo

char int frac digits

goooboobobooboobooboobooon

char frac digits

gbooobooboooboobooboobooo

char p_cs precedes

currency sympol 000000 O0ODO0DO0DO0OO0OOOOOOOOO
000 100000000currency symbol 000000000000
gooobooobooon

char p sep by space

currency sympol 00 0D0O0D0O0DO0DOO0O0OO0OO0OOOOOOO
oooobboobobol1booboobooboobooboobon
gooogo
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char n_cs precedes

currency symbol 00 0000000000000 ODODODODOO
0010000000 0currency symbol 0000000000000
ooboobOobOo

char n_sep by space
currency symbol 000000000000 0O0O0O0O0O0DODODOO
ooooooobooboi10o0o00ooo0ooboboooooooobOonon
gooo

char p sign posn
000000000000000 positive sign0 000000000
ooooood

char n_sign posn

00000000000000 negative sign0000000000O0O
googog

grouping 0O 0O mon grouping D0 0D 000D OO0ODOOOO

- C(HR MX —0O00OO0OO0OO0OOOOOOOODOOO

- 0—-0000D0OODDOODOODODODOODOO

- 000 —00DO0ODOO0ODO0ODOODOODOODDODbOOODO

gboobobobooboobooboboobooobooboooon

p sign posn 000 n sign posn 000000000 OOODOOO

0—D000 currency symbol DO D OOODO
1—-000000000 currency symbol 00O OO0
2—000000000 currency symbol 0O0OODOO
3—000000 currency symbol 0000000
4—000000 currency symbol 0000000
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localeconvD 0D 000000000 DODODOOODOODOODOODODOO
0000000000000 0000000 localeconv OO O setlocale OO
00000000 LC ALLOLC MONETARYD O OO LC NUMERIC ODOOO0OOOO
gooooboodooooonooon

9.7

O 0 (<math.h>)

<math.h>0 0000000000000 OOOOOOOOOOO00O0OOOOO
O doubleDODOOOOOOOOOOOOOOO

obooboobobboboooboobooboobobbooboooboobo
ooooboobobbobooobuoobooboobobbobobooboobo
ooogoooogo

gbooboobobbooboobooboobobooboboobooboobo
gobooboobobboobooboobooboobobobooboobboooboog
O000b00000O0bO0oU00O0obO0obOO00ooO0obOobobOOobOOobOO0noEDM
000000 errmo0000O0D0OODO

000000O00000oooooo dewbleDOOOOOOOOOOOOOOO
goooooOoOoooOoOooOoO0O0oDOoO0ODOO (oUobobooUoboooooo
o0o0ob0o0ooOopoOobOooooD)fboobDOobo0ooOoDOobooOood (tan
00000000)0 HUGE VALO OO OO0 0O OO0 0OERANGED 00000 errno
coooooooooooOoooooooob(@obooooooboooooDooog

OO000OCO000O0C00D0OOCO00DOO)YO OO0 oOOOUODOOERANGEDOOODO
Oerrmmo00000000O00ODOO0ODOODODOODOOODOODOODOO

000
HUGE_VAL

00 doubleDOOOOOO

INFINITY

O0000000000000000000000fleat00000O0O0OOOO0
O000000000O0D0OO0OD0ODOOOOOOOfleatDODOODOOODOODODODO
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NAN

Quiet NaNO OO fleatDODOOODODODODODODO

oooo
double acos (double x) ;

xO0OoOOoOooo [ox] ODODOODOOOODOODOODOOODOO [-1,+1]00
gbooobooboobgobooog

double asin(double x) ;

xO0OoOooooo [-w/2,+«x/2] OOOOO0OOOOOOOOOOOOOO
[-1,+1]0000000000DO0000OD0ObOO

double atan (double x) ;

xO0O0Oooooo [-=/2,+x/2] OO0O0O0O0O0OO0O0O0COOOO

double atan2(double y, double x);

yxO0O0OOOOOOOoOOoooooooooooooooooogooooog
ooooooooooooooooD [--,+7) ODOODOOOODOOOOODO
oooobooboboooboobooo

double cos (double x) ;

xgooooooooobgooobooo

double sin(double x) ;

xgoooooooobooobooo

double tan(double x) ;

xgoooboooogooooboooga
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gooono
double cosh(double x) ;

xOOOoOoooOooobooOxooboobooboooooboooboo

double sinh(double x);

xggooboboooooboxbboboooooooboboooooooo

double tanh(double x) ;

xOoOoooooooooo

ggooooboogod
double exp(double x) ;

xOOOOoOoooOooobOOxooobooboobooboooooobo

double frexp(double value, int *eptr);

valueOODOOOODOOODO [1/21]00000000O0C000DCOO0ODO 2
gbooboobobooboobooboobob 20000000 eptrd
00 int0000000000000OvalueD 00000000 OOOOOOO
ooonoO

double ldexp(double x, int exp);

0000000200000000000xx2%%P 000000000000
gboooogo

double log(double x) ;

xooooooboobooobooooboobooboboobooboooob o
gbooboobooboobooboobon

double 1ogl0 (double x) ;

xgogolobhooboobdoOx gobboboobobooboboobooxoo
gboooboobobooobooboobon
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double modf (double value, double *iptr);

valueOOOOOODODOODODOOOODOODODOOOODOODOOOOODOODOOO
O00wmdf00000000000000iptr000000000O00 double
oooobooobooog

goon
double pow (double x, double y);

Y OOOOxOOOOy 0000000000000 00000000Ox O
o0ybobOoUOOoUOOODODODOLOUOOOOODODODOLODOOO
oboooboobobobobo

double sqrt (double x) ;

xO0oOooobooooboOx obobobooboooboooboobo

oo0oo0oooooooooooooo
double ceil (double x) ;

xgooooooooooooo

double fabs (double x) ;

x0goooooooooooo

double floor (double x) ;

xgoobhooogooooooad

double fmod(double x, double y);

xXy0OOOOOODODOOOODO0OO0OO0fmedOOOOIi0O000000 x—i*yO
UbdyQoooobOopoboOobDO x UboobooboobobyOobooo
ob0O0dyboobOoboboOoboooonbO
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9800000000 (<setjmp.h>)

98 0O0O0OODODODOO (<setimp.h>)

<setjmp.h>00 0000000000000 0OO0DOOOOO0OOOOOOOOO
ggoboobbodooooobobboooooboboobbooooobobobbooooa
ogoooog

good
int setjmp(jmp buf env)

00000 jmp buf0 0000000000000 0000000@O000
0 longjmp 00000D0)00000000000000000000 envdO
00000000000000000000000 longjmpd 0000000
000000000setjmp 000000000000 Osetjmp 0 00000
longjmp 0000000000000 Osetjmp 0000000000

g
jmp_buf

gogboboboooooboboooobobobboooobobobooooonoo

uog
void longjmp(jmp buf env, int value);

0000000000000 setjmp0 000000000000 O0OOenvO
O00000000000000000001ongjmp 00000000000
gboooboooboboboboooboobooboobooboboobobooobo
googo

valueDOOOOOOOO0O0OO0Olongjmp OO setjmp 0000 0O longjmp
000000000000 setjmp 00000000 valueOOOOOOOO
O00000000000000 valueO 0000 setjmp OODOO0OOODO
ggi1ooooogd

99 [O0O0O0ODODO (<signal.h>)

<signal.h>000000000 10000 200000000000000000
gogobooboboooooooboboooobobooooobobobooooboboobo
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99000

agooad
O (<signal.h>)

Ood

O
t

U

sig atomic t
cobobooooboooobooooboooooooooooooooooodg
gboooobgooobd

000
SIG DFL
SIG_ERR
SIG_IGN

signalJ 000 20000000000000000000000OO0O000O
gbogbooobobobooobooboobooboobbobbooobo
gogno

oag
void (*signal (int sig, void (*handler) (int))) (int);

gogoboboboooooobobbooooobobooooooboboooon
1. handler 000 SIGDFLOOOOODOODOOOOOOODOOOOOOO
2. handler 000 SIGIGNODODOOOOODOODOOOODOO

3. 0000000000000 0oooddbhandler00000000O0O
gbooboobobbobooboobgoobooboooboboooboo
gbooboboooboobooboo

e SIGABRT —0 00000000 0Oabort0O0O

- SIGFPE—-U00000O0O0OO0O0ODO o OODOO0ODODOODOO
- SIGILL —0000000O00O0O0O0DOO0DbO0ODbOn

« SIGINT—0O00O0O0OO0OO0O0OO0ODOO0ODOOO0OO0O

- SIGSEGY —0O0 00000000 DO0O0DOOoO0bOOobOboOobboOobooo
oooobogon

- SIGTERM —0O000000O00DOOO0ODOOO
gdobobobooooobobboooonoobobooooobon
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99000000 (<signal.h>)

O000000000000signal0 000000 sigdOO0O00O0O
signal 000000000000 handler 000000000 DOODOOOOO
O0000000SIGEROODOOOOO0O0000000000 errnod00
gooono

int raise(int sig);

sigD 0000000000000 00ralse0000000O0O0ODODOO0ODO
gboobobooboobooboobonon

9.10

000000 (<stdarg.h>)

<stdarg.h>000000COCOO 100000000 300000000000O00O0O
gboobgoobooboboboobooboobooo

g
va list

va startOva argd 000 va endd0 0000000000000 O0O0DCODOO
ood

0000000000000000000000000D0 va list0O000OO
goboobooboboobooboobobbapd0boooon

va_list ap;

ap0 000000000 O0OO0ObOO0OO0ObOObOObDbOOobDOoOobOoOobOooboo
ap 000 va argd 0000 000000000000000 apdoon
O000apO000000000DO00 vaenddO0OO0D0O0O0OO

odo
void va_start (va_list apO parmh);

ap 00000000000 vaarg O0O vaend 000000000000
Ooooodooboooobooooboodya startDdooooooodoon
gogo
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parmNO OO0 0000000000 oobOooooooobooooooboo
parmN O register0 00 0000000000000 DOO0DOOOOOOOO
gooobooboooboobooboobooboboboboobooboooo
oooooooooove startOO0OO0OO0OO0OO0O0OOO

type va_arg(va list ap, type);

oooooodooooooboooooooodoidbapdOO00 va start
0000000000 va listapO00O0Ova arg00000000 ap00D0
000000000 DbOo0bOo0bboo0DOwpebOOODDOOoOoDOOODOO
O0Otype0ODOOODOODOO(*)0ODODODOODOODOOOODOODOODOOD
gboogoboooboobgooboobooboboboooboobooobg
OO0 type D (COOODOODOODOOOODODODO)ODOOOOOOOOO
ooooboobobooobooboobobooo

va start 0000000000 va argddOO0O0O0OparmN OO00000
gboobooboooboobooobooboobooboobbobbooobo
god

void va_end(va_list ap);

va list ap0 00000000000 va start 0000000000000
000000000000000000000O0vaendd000 apO0O00DO
OO0 (vastart 00O0O0O0OO0OO0)0000000O0OCOCOOOOOOOOCO
000 va start 00000000000000O00O00O0 vaendd00ODO
0000000000000000D000000Ova endd000000OO
oo

911 000000000 (<stdbool.h>)

<stdbool.h>0 00000000 OOOODO 4000000000
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ggog
bool

_BoolDOOOOOOO

true
false
__bool true false are defined

$if0 0000000000000 0O0OD0OO0

trued 00000 100000000
falseDOOOOOOODODOOOOODO

_ bool true false are defined000000 100000000

9.12

0000 (<stddef.h>)

<stddef.h>000 0000000000000 DOOOOOOOOOOOOOOOO
goooboobobobooboobgon

u
ptrdiff

20000000000000000D000O0
size t
sizeof 0000000 DO0ODOOOOODOOD

wchar t

gobgoobooboobooobboooboobooboobooboobooo
gobooboooboooboobobobooboooboobon
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ooo
NULL

goooboobobooboobooo

offsetof (type, member-designator)

00 (type 000D O0)0DOO0O0O00OOO (member-designator 00 OO 0O)00O
00000000000000000000 size t0D0D0O00000OOOODO
0 O member-designator 0000000000 &(t.member-designator) OO
ooooooooooooog

static type t;
godobobboobooooobobbooooobbbbooooobbboooooo

9.13

00000 (<stdio.h>)

<stdio.h>O0000000D0000O0OO0OO00OOOOOO0O0OO 30000000
gboooboobgooboobobboboobooboobooboobobobo
gooobooobooboobooon

size t

sizeof0 D O0DOO0O0OODOOOOOOOO

FILE

goooobboooboboobboobbuoobbooobooobooon
ooob0ooooooooooooooooooOoooooooo@moooo
0)yooooooOoooOo/muoooboboboboooobooogooooDo
gooobooooboobobooboobooboboboboobuooboooboog
gooogo

fpos t

googoboobooobooboobooboobbooboboobooboooboo
oooobgon
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ooo
NULL

gboobobooobooboobooboo

_TOFBF
_TOLBF
_TONBF

setvbuf0 000 30000000000 ODOOOOOODOOOOODOOOOO
goooooooboo

BUFFSIZ

O00000000000000000setuf0 0000000000000
go

EOF

gboobooobobooboboooboobooboobooboboobbooobo
oboooood

FOPEN_MAX

gbooboobobbobodb CompagCUOODODODOODOODOOO
gbooboboooboobobboboobooboboo

FILENAME MAX

O000ob0o0obOobObOobooobD CompagCUOODOODDOODDOODDOOO
O00000000000000000 char000000000000OOO0O
go

L tmpnam

O0o00ob0o0obooobooob0bOOtmpenamD O 000000 OO0OODODOODO
00000000 char 0000000000 OOoOoooOoOo
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SEEK_CUR
SEEK_END
SEEK_SET

fseekD0D0OD0 3000000000000 00O000OOOOOOOOOOOO
oooobooon

TMP_MAX

tmpnamd 00 0000000000000 000O000O0000bO000000oD0
gogd

stderr
stdin
stdout

oboobo0oooooooooooooboooOobOoD FILEDDODODOOO
oooQ FILEOODOOOODOooon

goooooog
int remove (const char *filename);

filename 0O O0O0O000O0O0O0ODOOCOO0ODOOOOODOOODOOODOO
gboobooboboobooboobooboboboobooboobo
removel OO O0OO0O0OOD0OOODODOOOLOOODOODOODOOODODO
ooooboboooboboboobooboobooboboobDbuoboboobo
uog

int rename (const char *old, const char *new);

O0000oobdbodOOOOODOO newOOOOOOOOODOODODO
00000000 bOob0bOOo0ob0o0ob00ob0O0O0renamed D0 O00DO0
goooboboobuoobOoobuoobboobbUobObUOoUobUoUobUoobg
gbooboobobooboobgoobobobooboobooboobo
rename DO 00000000 DOO0O0OOO0DOOODOOOOOODOOODODODO
oooobooboboooboon
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FILE *tmpfile (void);

gbooboooboboboboobooboobooboooboboboboobo
goboobogobooobuoooboooboooboooboooo
gobooobbooobobooobooobooobobooobbooobbOoon
00000000000 00000 w+OOOOOOOO (@ 9-100000
OH)OtmpfileDODOODOODODOOOOODOODOOOOOOOODOOOOOOO
00000000000000tmpfile000000O0O0O0O0O

FILE *tmpnam(void);

gbooobogbobooobboooboobboobbo0obd tmpnam OO
ogooooo e MAXOOOOOOOO0O0O0O00000000000 tmpnam O
o000 e MXOOOOOOOOO0OO0OO0OO0O0O0OO0O000000000o0o0a0
go

gbooobooboooboobDbtmpenamd DO ODO0OD0O0OODOOOODOODO
g0o0o0ooo0obo0oboooobuooboobbo0obOoOon tmpnam OO
gboobooobobobobooboobooboobooboboboboobo
0000000000000D0 L tmpnamchars 0000000000000
O0OtmpnamD 000 0OOD0O0OOO0DOO0ODOO0ODOODOOODOOODDOOD
go

Ooo0o0o0ooooooon
int fclose (FILE *stream) ;

stream 00 0000000000000 0O00O000O00O00O00O00O0O00O0O0
gobooboobobobbooobooboobooboobbobbooobo
gbooboooboboobOboooboobooboobooboboobbooobo
gboooboooboboobobooboobo0obooboobobobobooobo
0000000000000000000000000000000 fclosed
goboobooobbobboobooboob oobbOobbOobbOooDbO
0000 EoFO0ODOO

int fflush(FILE *stream) ;

streem000000000CO0OO0ODOCOOOO@OOOOODOOOOD)O
O0000fflushOODOOOOOOOOOO0O0O0O0ODO0DODODOOOODOOOO
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godobobobooooouobobboooobbobibooodgobbbodddstream
0000000000 oofflush00OO0OD0OOOOOOOOOOOO0OOO (O
O000000000OO0)000000O0O0O0O0O000ttlushO000000o
goo0obobU0O0ODODOObOOUODOODObOOO EFODOO

FILE *fopen(const char *filename, const char *mode) ;

flename 0O O0O0000OO0OO0ODOCOODOOOOODOOODOOODOO
O0Omodel ODOOODO 9-10000000010000000000O000OO
ooooboobobbooboooboobooo

0o-1 Joooogooo

oo ao
goobobobobooooooooobooboobo

w goobbbUoUobboOoooboooobbooobbooooooo
gooobogooo

a goboboboboobooboooooooboobDoboobobob
gboboboooood

rb goboboboboooooooooobooobobo

wh gbotobouoboobOobOoboboboobobooboobouobUobo
gboobooobo

ab gbobobobooboobooooooobooboobobobob
gboboboooood

I+ g0o(@oooooooo)yooooooooboooobooo
gboooboad

W+ gboobooboboboboooooobooobooooboono
gooogoo

at gboboboboooboooooooboobobobobobob
gbobobobooooooon

r+b 000 rb+ g0@oooooooo)yoboooooooooooobgooo
goood

wib 000 wh+ gbooboobobOoboboboooobobooooooboDbo
goooan
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09-1(C0O) OODoOoOoooo

god go

atb 00O O ab+ gboboboobooooooooboboboboboboo
gboboboooooobooobooon

fopen0000O0OO0OCOOCOOOOOOOOOOOOODOOOODOOODOOOO
000000000O0fopen OOODOOODOOOO

FILE *freopen(const char *filename, const char *mode, FILE *stream) ;

filename 00000000000 O0O0O0OstreamO00000000000O
O0000000O0Omode0 00 OOfopen0 0000 ODODOOOODO freopen
oo0oO0O0O0OoOO0OOO0o000ooooooooooooooobooobDOoo-
0000000000000 0ooooooooOOOOOODODOOO
ooooooOoOoOOOOOOOODOODODODODODODODODODD

freopen 0000000 OODOOOOODO (stderrO stdind 00O stdout)
0000000000000 000000O000O0O0Ofepen000oogd
gogobooooodooooooooooooooooooooogaa

freopen00000000CCCOOCOCOOOOOOOOOOOOOODOOOOO
O00000000000frecpen D000 OOOOOO

void setbuf (FILE *stream, char *buf);

O0000000000sethuf0 00 setvbuf0 0000 Osetvbuf0 00O
mode 0O IOFBF O Osize O BUFSIZ OO mode O IONBF O OO (buf OODO
O00000)obooooooboood

int setvbuf (FILE *stream, char *buf, int mode size t size);

0000000000000 000000000O0setvbufO 00O O stream O
gbooboooboboobbooobooboobooboobobobbooobo
0000000000000 000DO00D00D0O00OmodeC0DOOO
stream 000000000000 0O0O0O0OO0OO

- OFBFO00OD0O0ODOOOOODOOOODODO
- OLBFOOOOODOOOOODODOOODOO
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- IONBFOOODODOODODODOODO

buf 0O0O00D00O00000 setvuf0 0000000000 O0OOOOOODO
000000000000 0DOO0O0OO0OU0DObOO0O0 sized00CO0ODO

O000000000000000Osetvuf0 00000000 OOODOO

OOmode 00000 OD0ODODODOODOODOOOOODOOOODOODODO

gooooboobooooogon

goooooooo
int fprintf (FILE *stream, const char *format, ...);

format (U O0)00000000O0O0OO00OO0OstreamOd00O0O0O0oO0QOOQCOO
ooooboboooboboboobooboobooboboobobuoboboobo
gbogbooooboobooboobooboboboooboobooobo
googboooboobooboobooboboboooboobooobo
000000000 fprintf0 0000000000000 O0O0OOO0O0O
fprintf0 000000000000 O0000O0O00000O00O000O0O00
gogd

OooobOoon0o CompagCUOOOUODOOOOODODOOOODODOOO
oo

int fscanf (FILE *stream, const char *format,...);

format 000000000000 0OOstreemO000000DOO0ODOOOOO
gbooboooobobobooobooboobooboobbobbooobo
gbogoboboooboobooboobooboboboooboobooobo
gbooobooooboboboobooboobooboooboboboboobo
gooobobooboobooboobooboboboboobooboooo
gboooboobobbobooboobgoobooooboo

fscanf0 0000000000000 O0OD0O0O0O0OOO EOFOOOOOOO
000000000000 tscanf 00000000 OOOOOOOOOOOO
ooooboobobooboobuooboboboobooobbobOoOoDbDOon

00o0obOoob CompagCOOOODOOODOODOODOOODDOODODOOO
oo
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int printf(const char *format, ...);

printf 0000000000 (stdout) D0 D ODOO0OOODOOOOOOOOO
ferintf0 00000000

int scanf (const char *format, ...);

ScanfDDDDDDDDDD(Stdin)DDDDDDDDDDDDDDDDDD
fscanfO O OO OOOOO

int sprintf(char *s, const char *format, ...);

sidooobooooooooobooboobuoobobobooobooboo
O0000fprintf0 0 0000000000000 00OODOO0O0O0OOOO0
gboobooobobobboobooboobooboobobobbooobo
O0000000sprintf0 0000000000000 O0O0O0OOO0O0O0O0
goooboooboonooo

int sscanf (const char *s, const char *format, ...);

sbgoooboooboobooboobuooboobooboobobooboon
O0fscanf0 0000000000000 00O0OOOOOO0OTEscant0ODO
gbooobooobobobobooboobooboobooobobobobooobo
gboobgoboboobooboobooobobo

#include <stdarg.h>
int viprintf (FILE *stream, const char *format, va_list arg);

fprintf000000000arg000000000O0OCOOOOOOOO
va start0 00 (00000000000 va argdO00)000000000O
O000oooo0oO0Oviprintf0O00 va endd 0000000000

#include <stdarg.h>
int vprintf (const char *format, va list arg);

printf000000000arg00000000O0O0DOO0O0OOOOOO
va start000 (00000000000 vaargdO00)0000000C0O0O
0000000000 vprintf0 00 va endd0000O0D00OO0DOO
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#include <stdarg.h>
int vsprintf (char *s, const char *format, va_list arg);

sprintf000000000arg 00000000000 D00OO0O0O0OOO
va startD 00 (OO0 000000000 va argdO0)000000000O
O000000000Ovsprintf000 va end0000000000OO

ooooooa
int fgetc(FILE *stream);

0000 @00000)00stream 000000000000 int0000O
00 unsigned char 0000000000 D0OOOODOOOOOOOOO (O
oooobOooO)oboooOooOOobOoOoOoUobOOoboooobOobooooog
0000000000000 00000000fgetc D EOFOODOOOODO
0000000000000000000000fgetcd EOFOOOO

char *fgets(char *s, int n, FILE *stream);

streem 00 00000000O0On ODOOO0OOO0ODOOODOO 10000000
o000sO0000000DOO0ODODOOO(@CMOUOODbDODOO)obOobOO
oboooboooobobobooboobooboobooobobobobooobo
goooboobobboboobuoobooobooooobooo

O00000O0Ofeets0 00 sOO0D00ODOOOOOOOOOOOODODODOO
goooboobooobooboobooboobobobbooobooboobo
ooooboobooobooboobooboobooboboobobuoboboobo
goooogo

int fputc(int ¢, FILE *stream);

00 c(unsignedchar 00000 D0)00stream 000000000000
00000000 bOO0oDO@@oOoOobDo0ooOh)oDbooDbOoDbOOoOoDOOo
ooooooooooooodoonooooboooooboooooon
ggoobobobobobdooooooobbbbbodooooooboboboboooa
g0o00O0O0OO0O0O0oOQ0fputcO0O0COD0OODOOOOOOOOOOOOOOOO
0000000000000000000000O0O0Ofputcd EQFODODODO
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int fputs(const char *s, FILE *stream);

sOougoob streemUdoooogooooooooooobooog
goooo

0000000000000 fputs0 00 EOFOODOOOOOODOOOOOO
gboooogo

int getc (FILE *stream);

Ob0o00obOo0obOobObooboodbostreaem 0000000 0ODOOODOOODOO
O000fgetcO0ODOODOO0ODOOO0OO0OOOOOOOOOOOOOOOOOOOO
gooood

int getchar (void);

stdinD 00000 getc0DO0DOODOOOO

char *gets(char *s);

stdin0 00000000000 sO0000O0O0O00000OO0OO0O00O0
gbooboobboobbooobooboobooboobooboonbo
gobooboboobooboobobooboobooo

O00000O0OfgetsO 00 sOO0D0OO0OO0OOOOOOOOOOOOOODODOD
gboobooobobobobooboobooboobooobobobbooobo
goooboooboboboboooboobooboobooboboobobooobo
goooogo

int putc(int ¢, FILE *stream);

gbooboobOobbooboO0odbstreaem 00000000 DOOO0OOOODOO
O000fputcO0OD0ODOO0ODOO0OO0OO0OO0OOOOOOOOOOOOOOODOOOO
gboooogd

int putchar(int c);

stdoutd 2000000 putcD0 OO DOOOOODO
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int puts(const char s);

s0000000 stdowt 0000000000000 ODOUOOOOOOOOQ
gbooboooboboboboobooboobooboobbOobOputstd
OEFO000O00000DO0ODOOO0OODOoboOoOon

int ungetc(int ¢, FILE *stream);

00 ¢ (unsigned char 0000 O0O)OOstream 00000000000
goooodoooobooooboooooboooooooooooo
ggoobobobobbdooooooobbbbtodooooobobobboooa
gooobobobobbdooooooobbobbbodooogoobooboboogog
00000 (fseekOfsetpos0 000 rewind) 000 00000000000
goooooooooooooooo

gbogboooobooboobooboobi1obooooboooboooog
U000OuwgetcODOODOO0DOOO0DOODOODOODOODOODODOD
O00O0DOO00O0o0O0oOoD EoFDOOODO

oooooon
size t fread(void *ptr, size t size, size t nmemb, FILE *stream);

streeam 000000000000 0O0O0O sizezOOO0OO0OOO nmembOdO

ptr 0000000000000 000O00OD00OD0DO00OO0O(@UOOOoOg
00)00d0o0D0o00o0ooo00ooo0ooodooooooooogoon
goddoobootdoooooobooobooboobooooooooogn
oooooooog

freadD00000D000DO0O0DO0O0OOODOODODOODOOODOOODOOD
000000000000 nmembOOOO0O0O0OOsizeOO0O nmemb OO0
O0000 freed D O0O0O0O0ODOODOOOOODODDODOOOOOOOOOOO
oo

size t fwrite(const void *ptr, size t size, size t nmemb, FILE *stream) ;

ptrO 00000000000 size OO0DOOOOO nmembO OO O stream
O000d0o0o000ooo0ooooooooooooooooo@ooooon
000)ODOhooDoOooDoOooOoobOOoobOooDoooooboobOooooon
O0000ooo0oooooooooooo
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fwrite0 0000000000000 ODOOO0OO0OOOOOOOOOOOOO
O0O000 nmembOODOOCOOOO

ggooboobooooad
int fgetpos (FILE *stream, fpos t *pos);

stream 00000000000 0OODOOODOODOOOODOOpesO0ODOOO
000000000000000000000000O0O00O0O0O00O0 fgetpos
000000000000 fsetposODO0O0OO0OO0OOOOODOOOOOODOOOO
gogo

O000O00Ofgetpos0 00 000000000000 getposO 00000
gobdooooogbodn errnod00dO0Q

int fseek (FILE *stream, long int offset, int whence) ;

gbooboobobOstreem 0000000 o0ooOoobDOoOOODOO
gbooboooogon

gobooboobobooboboooboobooboobooboobbooobo
00000 offsetd whence 000000 ODOODOOOOODOODOODODOO
opoooood

= whence O SEEK SET 00000000000
= whence O SEEK CIR 00000000000 O0O0O0O0OO
= whence O SEEK ENDO OO ODOOOODOOOO

O0000O00DOOC0O0DO Doffset0 ODOOOOODOOOODOOODDO
000 ftellDDDOOODOOOOOOOOODOOOOOOODOOwhence O
SEEK SETO0 0 OO

fseek 000D O0O0OO0OO0OODOOOOOOOOOOO0OODODOOODODOOODODOOO
0000000000000 weetc0 000000000 DOOOfseek OO0
gbogbooboboobbooobooboobooboobooboonoobo
O000000000000D0D0O0ODOfseekDODO OODODOODODOODO

ANSICOOOOOO0OO 9-39



ANSICOOOOOOO
91300000 (<stdio.h>)

int fsetpos (FILE *stream, const fpos t *pos) ;

posDO0OOOOO0O0OO0ODODOOOOstream U0 0O00OOO0O0OOOOOO
gooobgoobobooboobgooboobooboobooobob
fgetposD O DO O0O0OOOOOOOOOOO

fsetpos 00000000 O0OOOOOOOOOODODOOOODOOOODOOOO
000000000000 D uwngetc0 000000000000 fsetpos OO
ooooboobobooobooboobobooboobooboo

O000D0D0Ofsetpos0 00 000000000000 setposO 00O00OO
oooooooooood errno000000O

long int ftell (FILE *stream) ;

streem 000000000 00O0OOO0OOOO0ODOOODOOOOODOODO
oooobooboobobobobooboobooboobooboboboboobo
gooooooboobooboobboobboooboboooboooboon

00000 ftell0 00000000000 seekD 0000000 OOOOO
goooboobooobooboobooboobboz2b00b0o0obooooo
ooooboobobobooboobuoobobobooooboobo

O000000ftell00O0O0O0OOOCOOOOOOOUOODODOUOODOOOOOO
0000000ftell 0-1LO0000000O00O00O0O0O errno 0000
go

void rewind (FILE *stream) ;

streem 0000000000 0O0OOO0OODOO0ODOOODODOOODOOOOO
ggoobobobobobdooooooobobbbodoooooobooboooa
gogd

(void)fseek (stream, OL, SEEK SET)
rewindd 00 O0O0OO0OOOOO
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gooooog
void clearerr (FILE *stream) ;

streem 00 00000O0O0O0O0O0O0O0O0OO0O0OOOOOOOOOOO0O0OO
O0Oclearerr0 0000 D0ODOOO0O

int feof (FILE *stream);

stream 00 0000000000000 0O0O0OOCOCOOOOfecf00O00O0
g0o00oboboOon0 streamn 0000000000 DOO0OOOODLODOOODOO
go

int ferror (FILE *stream) ;

stream 00 0000000000000 0O00O000O0O00O00O00O0O00O0O0
00 stream 0000000000000 O0OOferror00O0 O00COOO
go

void perror (const char *s);

errnoll 00000000 OO0O0O0O0OO0OOOO0O0O00ODLODLO0O0O00n
gbooboobooboobgoobon

1. sO0O0000000O00O0OO00 (:)b0oOo(sUobboUooDbogoos O
oooopooboooooobon)

2 0J0b0oo0obobboobooboobooon

O000000000000000 errno0 00000 strerror00000O0O
0000000000 0o0b0O0bUpeerror00oboobonoGg

000000000 (<stdlib.h>)

<stdlib.h>0 00000000000 40000000000000000000
oboooboobobboboooboobooboobobbooboooboobo
o0oobooboboboobooobon
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U
size t

sizeof 00 0OO0ODOOOOODOOOOOODO

wchar t
gboobobooobooboobooboobboboboobooboobo
bobooboooobobooboobobooobobouoooboooo

div t

divoOOOOO0OOoOoooOoooooooooo

ldiv t
ldivooo00ooO0oUoo0oooooooooooo

ood
NULL

gboooboobobooboobgooo

EXIT FAILURE/EXIT SUCCESS

exit0O0ODO00DO0000000000000000000000000000
000000000000 DO00DO00O00D0D0DO0O000D0 mainOD OO
goooboooboboobgon

RAND MAX

rand0 000 000000000000000000O0O0O0O0

MB_CUR MAX

0000000 (CTPEODOD)0000000000000000000
000D0000000000000000000000000000000
MB LEN MAX 000D 0D
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gooooog
double atof (const char *nptr);

nptr 0000000 doubleD OOOOOOOOOOOOOOOOOOOOOO
gboobooboboooboobuoobooboboo

strtod(nptr, (char **)NULL)

int atoi (const char *nptr);

nptr 0000000 intO 0000000000000 0000000000
gbooboobobbooboobuooboobon

(int)strtol (nptr, (char **)NULL, 10)

long int atol (const char *nptr);

nptr 0000000 long int0 0000000000000 O0DO0OOOO0O0O
gbooboobooboobooboboboboooboon

strtol (nptr, (char **)NULL, 10)

double strtod(const char *nptr, char **endptr);

nptr 0000000 doubleD OO OOOODO

gbooboobobooDb CompagCUOODOODDODOODOODOODO
gboooogo

long int strtol (const char *nptr, char **endptr, int base);

nptr 0000000 longint0OO0OOOOO

O000ob0o0obOobooOobD compagCUOUODOODODOODOODODOODOOO
goooogo

unsigned long int strtoul (const char *nptr, char **endptr, int base);

nptr 0000000 unsigned long int0 0000000
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0000ob0o0obobobOobD compagCUUOOOODODOODDOODODDOODDOO
gpoooogon

ogoooooooo
int rand(void);

gooooooo0O RAND MAXODOODOOOO

void srand (unsigned int seed);

00000000 rand00 0000000000000 0O0ODOOOO0OO0O0
000000000000 srand 00000000000 0OOOOOOOOO
0000000000000 00srand 0000000000 rand 00000
000000000000 srand 00000 100000000CO0O0O0OO
O0srand0 000000000

goooooo
void *calloc(size t nmemb, size t size);

nmemb0 00000000000 0OO00ODO0ODO size000000OO00ODOODO
ooooboobobobobobOobObUObDbUObDUOUObUObObUuOobOob
calloc0 00 DO0ODO0OO0O0DOOOOOOOODOOOOODOOOOOOOODO
ogooooo

void free(void *ptr);

prr 000 000000000000000O0O0 callocOmallocOO OO
realloc OOO0OO00000O0OO0O0OOO0OOOOOCOOOOOptrd0oonoQ
ubooobooboboobooboobooo

void *malloc(size t size);

0000 size000000O0O0ODOODOOOOODOODODOOOOODODOO
ooooboboooboboboobooboobooboboobobuoboboobo
gboooboooboboobgon

void *realloc(void *ptr, size t size);

ptr D0 00000D0O0ODO size0000D00ODOODOOOOOOOOptrODO
OO00Orealloc 0000 malloc OOODOODODODOOOOOOOOOOOOOO

9-44 ANSICOOOOOOO



ANSICODOOODOOO
914000000000 (<stdlib.n>)

gbooobooobobobobooboobooboobooobobobobooobo
gobooboobbooboboobooboobooboobooboonoobo
gbooboboooboobg

ogooooo
void abort (void);

SIGBRTO OO0 O0OO0DO0OO0O0DO0OO00O0OO0ooooooooobooooao
O000D00000&pbort0 000000000 DODODDODOOOODODODO
int atexit (void (*func) (void));

funcOOOOOOOODOODOOOOODOODODOOOOODODObOOODOO
gboobdobob0oooboooboobooooboooboobooboo
atexitOO O 0000DO0OODO0O0OO0OODOOOOOOOOD

void exit (int status);

000000000000000000000 exit DOOOOOOOOOO
gboobobObooboobooboboboobooobooboooboon

1. atexit 000D OO0OO0DO0ODO0OOOOOOOOODOOOOOOOOOO

2 0J0000b00ob0b00obObo0oboobOoobobobOobDbooboDoobooo
000000000000000000O0tmpfile 000OOODOOOOO
gooobooboobgooo

3. U0bO00booboobO0dD0status D00 errno0 000000
= statusO 0 0000 EXIT SUCCESS OO 0OO00O0O0O0000OO0O000OO0
= statusd O EXIT FAIWREO OO OOOOOOOOO0O0OO0O0OOO
- JO000O0DOOO0ODODOODOODOODbDODnOO

char *getenv(const char *name);

gbooboobobbobooobooboobon

O000obo0obOobooonbD CompagCUOODOOODDODDOOODOODOOO
opoooooo
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int *system(const char *string);

string0000000000000O00O00ODO0O0OO0ODOODODbDOOO
gbooboooobobobooobooboobooboobbobbooobo
oooobooobobobbooboobooboobo0obOodsystempdd
gooobooboooboobooboobooobbobobOoOobOoOoboobo
oo0bOO0bOO0ObOOODObOOObDOObOOUOObDbDOODOODbDOUODOO
obooooooobobobobooooooobobobobobooboOoonn
go

Udobob0Oboo00oooobonb CompagCOOOUOOOOODODODOOOOOOO
ooooooo
goooooooooooooon
void *bsearch(const void *key, const void *base,
size t nmemb, size t size, int (*compar)
(const void *, const void *));

nmembO 0000000000000 OkeyyDOOOOOOOOOOOOOO
O00000D0O0DO0O0O0O0OD0 baseJO0ODOODODOODOO sizeO0ODO
oooooo

O00000O0Ocompar 0000 D0OO0ODOO0OOOODODDOODOOODDOO
O00000ObsearchO 00 compar 000 0000000000000 OOOO
OO0 (keydODOODOOOOODOO)OOD 2000000000000D00O0DO
oooobobooonDg

- 01000 <02000000000<0000
- 01000 >02000000000>=0000
- 01000 =02000000000=0000

bsearchD0 0000000000000 OOOOOOOOOOOOOODOOOO
gboboobobooboobgooo

void gsort(void *base, size t nmemb,
size t size, int (*compar) (const void *,
const void *));

nmemb0 0000000000000 0OOODOOOODOODOOODOO base
000000000000 size0000OD0ODOODO
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gobobobo0O0Ocompar DO OOOOOOOOO0OOO0O0ODOODODOOOOOO
gobooboobboobbooob 20b00b00bo0obDbobboooDbo
gboobooooon

- 01000 <02000000000<0000
- 01000 >02000000000>0000
- 01000 =02000000000=0000

gbodz2000000000b0o0b0o0obo0oboooboboboboOooDbo
oo

gsortdOOOoOooooon

gooooo
int abs(int j);

joboooooobooon

div_t div(int numer, int denom);

numer 0 denom 000000000000 0O0O00OdivODOOOOOOOOO
0 divt0o0OO0o0oooooo

int quot; /* quotient */
int rem; /* remainder */

long int labs(long int j);
joboooobooognoo

1div_t 1div(long int numer, long int denom) ;

divh0OO0O0O000000000000000 (divt0)0D0oo0oooooooo
00 long int00000OOODOOOOO
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gooooooo
int mblen(const char *s, size t n);

sO000000000C0O0OOmblend sOOOOOOOOOOOOOOOODO
OO0mblen0 00 mbtowec 000000000000 COOOOOOOOOOOO
goooog

mbtowc ( (wchar t *)0, s, n);

s0000000000mlen0000000O0DODODOOOOOOOOOOOO
gooobooogoboobobobooobUobooobooboboonbOoD

sO000000000000mblend 0000000000 100000
- sO0oooogoboooo

- 00 n0OO0O0OO0OO0OOODOODO0ODOO0ODbO0ObOO0ObOObDDbODO
gboooooooo

- 00 nD00000D0ODOO0O0O0OO0ODODOOO0O0OO0ODLDbDOOOOoOn
oo-1

int mbtowc (wchar t *pwe, const char *s, size t n);

sO00000000000Ombtowe 0 sOO 00000000000 OOOO
00000000000000D00D0Owchar tOO00OO00OO00OO0ODOODO (O
o00dbOO0obOOobOooogobooboboobobOoooooOoOpwedogonO
O000000000Ombtowe O pwc 000000 OOO0OOOOODODOO
U0s0OO00b000 nOO0obDO0O0bOO0o0obooon

s00000000O00wbtowecO 0000000000000 DOODO0OOOO
gbooboobobboboobbobbooboobooboobonon

s000000000000OmbtowcD 0000000000 100000
- sOO0000O0DOO0OOODOOO

- 0O nO0OO0O0OODOOODOODOO0ODOO0ODO0ObOOObObDDbDObDO
obooboooobooonDg

- 00 nDO00000D0DOO0O0O0OD0ODODOO0OOODbODbDOOOOOn
oo-1
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int wctomb (char *s, wchar t wchar);

OO0 wharOOOO0OOO0OODOODOODOODOODOODOODOODOODODODO
gbogoobooobooobuooobooboboobboog sobogn

gboboobobddsgobooobobooobbooobooobbooon

OO0OMB CUR MAXO OO ODODOODOOwchar D00 0000000 wctombd O
ob0oobooooboobon

sO000000000OwctombOOOOOOOOOOOOOODODOOOOOO
gbooboobobooboooobuobouooboboUooboobobubobO
go

s000000000000wetomb0 0000000000 100000
- wchar JO0O0O00O00O0ODOOO0OOOOOOOOOODOOO-1
- wchar JO0O0OO00O0OODOOO0OOODOODOOO

O0ooOooooo
size t mbstowcs (wchar t *pwcs, const char *s, size t n);

goboobooboboboobooobUoob s boobouoboobooboo
gboobOnDO00DO00 pwesODOOODODOOOOODOODOODODOO
oobbOoO0obOO0ObOO0ObLOOODbOObOODbDbOOODOODbOODbDOO
O00000000wmbtowe D000 0OO0O0OO0OODOODODOOOOO

mbtowc 00000000000 DO0O0OOOO0O

0000000000000000OmbstowesOD OO (size t) -1 00000
good0ooOoOoO00oooOo0OoboOoOoUoOoooUUoboooUobDbCO (oOoo
OO0)booooo

size t wcstombs (char *s, const wchar t *pwes, size t n);

0000000 bO0obO0o0obuoobUpwesOOOOooDoobooobOoOobOO
gbhoobuoobooobooboobobobboobbg sbbobgbboooobo
gb10000b000b000bd nbo0booboobooboobgoon
gboobooooboobon

O00000wctomb 00000000000 DOOODOOODO wetombOODODO
oboobooooobooobg
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00000000000000000000000000westombsO OO
(size t) -100000000000D00000DOO0OOO0O0OOODOOOOO
oooo@ooboo)bobooo

9.15 00000 (<string.h>)

<string.h>0 00000000 10000000000000000DO0O0000O0
gbooboobooboobboobooboobbooi1ooboooobooon
oo

oooo0obOo0oboo2000b000b01b000b0On stroogooo
oooobooboobobobo20b0b0b00b0 emd0b0o0obOoOobOODOO
gboooboobgooboobobbobooboobooboobooobobo
gbooobo0bDOwmemmove DO ODOODODOODOOODOODOODODOO

O
size t
sizeof 00 DOO0O0OUOODOOOODODO
ood
NULL
ubobooboooobooboooooao
go

void *memcpy (void *sI, const void *s2, size t n);

nOO00O s200000000000 si000OO0o0bOo0obooboobooo
o0 s10000

void *memmove (void *sI, const void *s2, size t n);

nDO00000s200000000000 silO00OOoOoooooooooo
0000000000 s200000000000 nOODOO s1 000 s20
000000000000 00 nOD000000DbO00DO00DO0o0DO00On
0000 nO0O0O0O slO000O000000O0DOO00ooOooboooooa
OO0memmoved OO s1 O00O0O0O0
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void *memchr (const void *s, int c, size t n);

c(0D0D0 char00000O0)DOO0OD0OO0DOODOOOOOsOOOOOODO
0000000000000 nD0000000menchr0 000000000
gbooboboboobooboobooboboobooboobonooo

int mememp (const void *sI, const void *s2, size t n);

sl10000000000000 nDO000s20000000000000 nO
O000000OmemempO OO0 s10000000O0DO0O s2000000000
O0oo0ooooooooooooouoooboooooouooonboouoon
O0oo0ooooooooooon

void *memset (void *s, int c, size t n);
c(O0D0 chard0O0O0OO0)IOO0OOsOOO0OOOO nIOOOOOOOO
o000 sooog

char *strcpy(char *s1, const char *s2);
s2000000@CO0ODL0O0DbOOO)0Os1O0OOOOoO0OOOoOoDbDOoOO
strepyD0 00 s1 0000

char *strncpy (char *sI, const char *s2, size t n);

s20000000000D00000bLO0OU0UOnNnD00Db0O0 sa00obgooobo
UD00000strmepy0 00 s1 0000s20000000 nO0OOODODOODO
OO0stmepy OO0 OO0DODOOODOOODOOO

char *strcat (char *sl, const char *s2);

s2000000@O0OODO0O0ODOO)DO0O0ODO s1O00ODODODOOD
O000ODOstrcatd 00 s10000s2000000 s1000000000
gogo

char *strncat (char *sI, const char *s2, size t n);

s2000000@EIOLO0OO00b0O0OO0) D nD000O00 sa000ODbDODbOobO
O00Ostrncat0 00 s10000s2 ODO0O0OOO s1000D0O0OO0O0ODOO
gbooboobooboobgoobon
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int strcmp(const char *slI, const char *s2);

s10000000 s2 O0OD0OO0ODOO0O0OO0OOstrempd OO s1 00000
O0s200000000000000000DO0DODODODODOOO
gooobouoobooboobobooboobuoobo

int strcoll (const char *sI, const char *s2);

sld00oOobob0O0 s2000000000O0OO00b0O0bOOo0ObOo0ODoOoo
000 (@ee0000000)0 LCCOLIATEDOOOOOOOOOOO0OO

O0streollJ 000000 0DO0O0O000O0O0O0O0O0OO0O0O0O0OO0O0OOOO
Ub00s10000000 s200000000000000DO0ODOOO0ODOO
ooooboobobooooboboboobOoobuoobUobboboobOon

int strncmp (const char *s1, const char *s2, size t n);

s10000000 nHbOO0bOO0O0OO0s20000000000000D0ODO
gbooboobooobooboobooboobooboobo nboOon
O0O000O0O0Ostrnemp0 00 s1 OO0OOO0OD0OO s200000000000O
odooobooooboboboobooboobooooobDbuobDbOoobo
goooboboonDdgd

size t strxfrm(char *slI, const char *s2, size t n);

s2000000000000s1 00000000000
Udobobobo0oooobonb CompagCOODOUOOOOODODODOOOOOOO
ooooooo

char *strchr (const char *s, int ¢);

c(char 00DO0ODOO)DDOODODOUODODODOOOsOOOODODOOOOO
gboooboooboboboobooboobooboobboboboooDbo
oboobooboboobooboobobooobooboobon

size t strcspn(const char *sl, const char *s2);

s20000000000O000b000bDbO0o0bU0obDbUusrtoboboooboog
Uoooboobobbooboodbdstrespnd 000000000 DOODO
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char *strpbrk(const char *s1, const char *s2);

s200000000000000D00s10b000bO0oDObOOobDOoOobOo0obOo
gb0o0oboooboooboboOobDboobOobobOo0obOoUs20b0000 s1 0
gbooobgooboboobooboobon

char *strrchr (const char *s, int ¢);

c(char 000O0O0O0O)0O0OsO0OO0OO0O0O00OO0DODOODODODOOOODOOOO
gboobooobobooboboooboobooboobooboboobbooobo
gboobdoboboboobooboboboobooobooboobooo

size t strspn(const char *sl, const char *s2);

s2000000000000D0O0DL0O0Ds1OD000DO0bO0O0ODbDDbO
gb0o0oboboooboOstrspn000000O0OO0DOODOO

char *strstr(const char *sI, const char *s2);

s20000000000000D00@UODbODOOODOOO)DOOs1O0DOOO
goboobbooboboobboobbO0strstxrg0noooonoog
gobooobboobobooobboobbooboboobobooobooon
O0s2000o00000D00000O0DOOOOODO0O s1000O0

char *strtok(const char *sl, char *s2);

s100000D000b000o0b0oob00o0ooDbouob0uoboboOUos2000
000000000000 O0strtok() 0000000000 O0O0OO0OO0O

s2000000000000000s2100b000b0ob0bOOob0oobOoobo
gboobooobobobobooboobooboobooboboboboobo
gboogbooboobbooobooboobooboobooboonbobo
gboobooboooboobbob s2000000000000s1000
0000000 s10000000000D0000O0Ostrtok00O0OO0OnO
gbooboobobooboobuoboboboobooboobooobooo
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char *strerror(int errnum);

errnuin 0000000000 DOODOOOODOODODODOOODOOOOOODO
gboobooooboboboobooboobooboobbobbooobo
O strerror 000000000000 OO0OO0O0ODOO0ODOO

size t strlen(const char *s);

sgddbooooobobooobooboobobooobooboobobooobo
oo

9.16 00000 (<tgmath.h>)

<tgmath.h>000 0 O<math.h>0000<complex.h>0 000000000000
goooboooooooon

f (float) O I (long double) 0 0 O 0O 0O 0O O <math.h>0 0 O <complex.h>00 0 0O
O00000000OCdoubleD0000D0OO0OO0010000000000000O0O0
000000000 medf000)00D00000O0DO0DO0DODOooooooloon
0000000000 OOdoubled 0000000000000 OOODOOOOO
goodoooboobooooooooboodoboooooooooooooon
00000000o0o0o?

un

O0000(fabs) 0000000000000 O0OOOOOOOOOOO
000000000000000 (cabsOcabstOcabsl)DOOOOOODO
ooooog

goooooooooobooooooooooobooooooooboobo0ooboooobooDboboOoo
gooooooood
oobooooooooboooobooOooooOooooOoOoooOoOoboOoOoOobooOoOooooon
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9.16.2

ANSICOODOODOOO
9.16 0O OO0 (<tgmath.h>)

gooobono

gbooboobooboobooobooboobooboooboooobooboboobo
oboooboobobooobdgd

1. DDDDDDDDEIEJI:Ilongdouble[lElDDDDDDDDDDDDIOHQ
doubleD OO OODO

2. longdoubleD 00 ODO0O00DO0O0O0O00OOOdowbleD0 000000000
O00000000000OdoublenOODOODO

3. 00000000 oooofleati oo

<math.h>O <complex.h>0 0000000000000

<math.h>0 000000000 OO«<complex.h>O0000000cO0DOODOOODO
O00000000<math.h>0000000000000000@OOO0O0O)0O
O0000fabsOcabsOODOOO0OOODO0OO0O0OO0OOfabsOO0O0O0O0O0O0O0OO0OO
goooogon

<math.h> <complex.h> ooo
oo oo oo
acos cacos acos
asin casin asin
atan catan atan
acosh cacosh acosh
asinh casinh asinh
atanh catanh atanh
cos ccos cos
sin csin sin
tan ctan tan
cosh ccosh cosh
sinh csinh sinh
tanh ctanh tanh
exp Ccexp exp
log clog log
pow cpow pow
sqrt csqrt sqrt
fabs cabs fabs

ANSICOOOOO0OO0OO 9-55



ANSICOOOOOOO
9.16 00000 (<tgmath.h>)

9.16.3

9.16.4

ooooboooboobooboobobob1oboobooooooobooo
gbooobooboobooboboboboobooboobooboobooboo
goooboobgon

0000 cO0ODO0OO<complex.h>0000<math.h>00000
oo0

<math.h>000000000000000000O0 cOO000OQODO<complex.h>00
ggoobobbooooooobbdoooooboobbooooobobobboooa
gbooobooooboobgooo

atan2 fma 11round remainder
cbrt fmax logl0 Temquo
ceil fmin loglp rint
copysign fmod log2 round

erf frexp logb scalbn
erfc hypot lrint scalbln
exp2 ilogb lround tgamma
expml ldexp nearbyint trunc
fdim lgamma nextafter

floor 1lrint nexttoward

gbooobooboobgooboobobooboobooobooboobooo
gooobgoobobbooboobooboobooboobooboobobo

<math.h>0 00000000 cO0OD00OOOOOO
O0O<complex.h>0 OO0 O00OOO0O0OO

<math.h>000000000 cO000O0O0O0O0O0O0O0O0O«<complex.h>O00000
gogobobobbooooobobbuooogobobooooon

carg conj creal
cimag Cproj

gooooboobboobuooobboobuooboobboobooobobon
oo
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O

gooobobooboobon

#include <tgmath.h>
int n;

float f;

double d;

long double 1d;
float complex fc;
double complex dc;

long double complex ldc;

ANSICOODOODOOO

9.16 0O OO0 (<tgmath.h>)

goooboobooboobobooboobooboobooboboboboo

ggobooobooogd

goooood
exp (n)
acosh (f)
sin(d)
atan(1d)
log(fc)
sqrt (dc)
pow(ldc, f)
remainder(n, n)
nextafter(d, f)
nexttoward(f, 1d)
copysign(n, 1d)
ceil(fc)
rint (dc)
fmax (1dc, 1d)
carg(n)
cproj (£)
creal (d)
cimag(ld)
cabs (fc)
carg (dc)
cproj (ldc)

gooo

exp(n)O00DO
acoshf (f)
sin(d)DOO
atanl (1d)

clogf (fc)

csqrt (de)

cpowl (1dc, f)

remainder(n, n)0 00O
nextafter(d, f)00O0O
nexttowardf (£, 1d)
copysignl (n, 1d)
gooooo
oooooo
oooooo
carg(n)0 00O

cprojf (f)

creal (d)0 OO
cimagl(1d)

cabsf (fc)

carg(dc)0 OO
cprojl(lde)
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9.16.6 0LOUO0O
0o0o0o0ooooooooooogooooooooooobooooooon
0000000000000 oooooooooooboooooooon
0000000000000 O0cosOcoshO fabsO cargd cimagh O O O creald O
0000000 sin0 tand sinh0 tanhO asin0 atanO asinh0 O 0 O atanhO 0O 0O O
0oo0o0oooooooooooooooooon
000000000000000cosd sinO tand coshO sinh0 tanhd asinO atand
asinhJatanh0 0 0000000000000 O0O0O00O00OO

cos(ily) = cosh(y)
sin(iy) =1 sinh(y)
tan(ly) =1 tanh(y)
cosh(iy) = cos(y)
sinh(iy) =1 sin(y)
tanh(iy) =1 tan(y)
asin(iy) = 1 asinh(y)
atan(iy) = 1 atanh(y)
asinh(iy) = 1 asinfy)
atanh(iy) = i atan(y)

9.17 DDOOODO (<time.h>)

<time.h>000000000200000000000000000000000
gboo4000000000000DOOOODOODOODOODOODOOn
ooooboobooboobobobooboo

O
size t

sizeof0DO0DOO00OOODOOOOOOOO

clock t
time t

ooooboooboonog
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struct tm

gobooboobooboobbooboobooboobooboobobo
go

int tm_sec; /* seconds after the minute -- [0,61] */
int tm min; /* minutes after the hour -- [0,59] %/
int tm hour; /* hours since midnight -- [0,23] %/
int tm mday; /* day of the month -- [1,31] */
int tm_mon; /* months since January -- [0,11] */
int tm year; /* years since 1900 x/
int tm wday; /* days since Sunday -- [0,6] %/
int tm yday; /* days since January 1 -- [0,365] i
int tm isdst;  /* Daylight Saving Time flag -- 0 if */
/* DST not in effect; positive if it is; %/
/* negative if information is not available. */
ooo
NULL

ggboboboogoobobuooogobon

CLOCKS_PER_SEC

clockDOODODOOODODOOOD 10000000

gooooo
char *asctime (const struct tm *timeptr);

timeptr OO0 O0O00OO0D0O0OO0OOOOOOOOOODOODOOOODODO

Sat Sep 08 08:10:32 1990\n\0
gboooboooboooboobon

char *ctime(const time t *timer);

timer 00 000O00O0asctine0 0000000000 DOOOOOOOOOO
O000000000000000O0ctime0 00000000 OOOOO

asctime(localtime(timer))
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struct tm *gmtime (const time t *timer);

timer 000000000 ODOODOMUTCO)OOODODOODODOODOODOODOOO
O0Ogntime0 0000000000000 D00OO0O0OOOUTCOOOOOO
gboobobooboobooo

struct tm *localtime (const time t *timer);

timer 000000000 O0ODOOOOODOODOOOOODOOOODODO
localtimeO OO DO ODOOOOODOOOOOOO

size t strftime(char *s, size t maxsize, const char *format, const struct tm
*timeptr);

format 000000 0ODOO0O0OO0OODOODOOOO sOODOOOOODOODOOO
gooobooooboobOoOobOoUobboobbobDboobOooboobo
gcooo@oooooboooo)ooooooooOooooOoooboooboo
ogbooboobge=2000bb0bo0oboobooboobuoobon
OD000000000 LCTIMEDODOOOOtimeptr 000000000000
ooooboobon

0 9-2 strtimed0 0000

—

1000000000 (1200000) (010 12)
100000000000 (0010 366)

ooog oooooog
%a oooooooooo

%A oooooooooo

%b ooooooooo

$B 0o0o00ooooon

%cC Jooo0ooooooooooo

%d 100000000000 (010 31)

%H 1000000000 (2400000) (000 23)
%

%

.

(00D0Ooooo)
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09-2(d0) strtimed 0000

[N

gboobooooooobobobobobooboooooobooobooboDbo
%

ooo oooooo
5m 100000000 (010 12)

5N 100000000 (000 59)

5p 120000000000 AMPMOOOOOOOO000000O

33 100000000 (000 61)

5U 100000000000 @0000001000100) (000 53)
Sw 1000000000 (0[000]06[00O])

50 100000000000 (@0000001000100) (000 53)
$X 000000000000

35X 000000000000

Sy 10000000000000 (000 99)

5Y 0000000000000

%

%

o\

00000000000000000000000 maxsizeDOOOOOOO
strftime0 00 sO00O0OO0O0DO0O0ODOOO0OOOOOOOOOOOOOOOOO
gooobopobobooobbOobDboOobOoOobOoobOoobo

oooooo
clock t clock(void);

O0000000000000D000OclockbOODOOOOOOODOODODODO
gbooboooboboobboooboobooboobooboboobbooobo
O00000000000000000 CLOCKS PER SECOOOO0OOOOO

gbooobooboooboboobboobooboobooboobooboo
O (clock t)-1000000000000000O0O0O0OOOCOOODOOO
000000 clockDODOOODOODOODOOODOOOOOOOODOOOOOODO
oo

double difftime(time t timel, time t timel);

200000000 timel 000 time0 OO0 0OOdouble 000000000
gbooood
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time t mktime(struct tm *timeptr);

timeptr 0000000000000 0000000O00O00000O0 timeD
00000000000000(@O00time tO0OD00)000000000
0000000000 0000000000 (time t)-10000000

tmwday D00 tmyday 0000000000000 OO0OO0OO0OOOOO
ooooodooo struct tmOO0O0O0O0O00O00O0O0O0O0OOOCOOOO
00000000 tmwday 000 tmydayDODOODOODOOOOOOOOO
gboogbooooboobgoobooboobbobooobooboooobg
O struct tmO000000000000000Otm wday0OOOO0O tm mon
000 tmyear DOOOOODOOOOOOO

time t time(time t *timer);

000000000000000000000000  (time t)-1 0ODDOO
guo
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ooooboOgANSICOOODOODOOOOOcCcOobooooooooooboobooo
gboobooboboobooboobooboboboboobooboobo
obooboobobbobooobooboobobobobooboooboobo
oboooboobobobobooobuooboobooi10ooboobuoobooboo
DO0ooooooooooodd e 000ooooooooooooooond

obooboboobgoobooboo

{0 opt }

0000000000000 cObDOoUDOOoOOOOoOODOOdAmerican
National Standard for Information Systems-Programming Language CO (O O

O0: X3.159-1989) 000 00DOOOODOOO

Ali10000000
Al110000

00O00: (83.1)

goooo
ood

go
gboooogo
god
googo

0000000: (83.1)

gogo
god
oogoo
googo
gboooogo

goooono A1



gooogoo

ood

gogo

obooobobooonbg
Al1200000
ooooo: (g3.1.)y0nooooo 10

auto double int struct
break else long switch
case enum register  typedef
char extern return union
const float short unsigned
continue  for signed void
default goto sizeof volatile
do if static while
_Bool _Complex

(Alpha only)

Al113000

000: (83.1.2)
ogooooo
oo godooo
gono oo

agooooo:
ogn

gooobooobon
oo0: (83.1.2)000ooo 10

abcdefghiijkln
nopoagrstuvwzxyz
ABCDETFGHTI JZXKTLM
NOPQRSTUVWIXYZ _
O0:(831.2)00000010

00123 45¢6 7839
Al11400
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O0: (83.1.3)

gboooogo
gogo
gogono
googo

00000O00: (§83.1.3.1)

oogoobooobon
le0O0O0OO0ODOO

oooooooon

0000 OO0 00000000 gpt
000 000 00000000 opt

le00000ODOOO

le0000 1600000 20000 00000000 gpt
le0000 160000 20000 00000000 gpt

0000: (83.1.3.1)

O0O0ept - 000
oooQ

000: (83.1.3.1)

E00gpt 000
O0:(83.131)00000dOdaln
+ -

000: (§3.1.3.1)

ERN
gog oo
le0dOoong:

160000 . 160000
le0OOoO .

gooogo
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gooogoo

20000:
POOgpt 000
le0OOo0O:

6000
led00 16000

oo00oO0DoOooo: (g83.1.3)0pooooo 1o

f1FL
0000: (83.1.3.2)

10000 00000t
8000 0000 gpt
16000 00000 gpt

10000: (§83.1.3.2)

ooOouoOoO
ogog oo

8000: (83.1.3.2)

0
sooQg 8oond

16000: (§3.1.3.2)

0x 16000
0X 16000
le00O0O 16000

obOOO0OO0O0O: (83.1.3.2)0 000000 10

123456789
8000: (§3.1.32)000000 10

001 23 4567
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16000: (83.1.3.2)0 00000 10O

2 3 56 7 8 9
c de f
CDETF

B D &>

0 1
ab
A B
O

00000 (83.1.3.2)

0000000 0000 gpt
0000 0000000 gpt
0000000: (83.1.3.2) 000000 10

ul
0000: (83.1.3.2) 000000 10

1L
0DO0O00: (§3.1.3.3)

aon

O0O00: (83.1.3.4)
re000
L'cODOQO '

cOO0: (83.1.3.4)
ctld
cOdnb cld

cO0O: (83.1.3.4)
gooobooooon

000000000000000000000
00000 (')000000000(\)D00oo0ooo

O00oO0DOOb0OoOooOg: (83.1.3.4)
gboobooboooon

souobonbooobooboo
le0 0 O0O00O0OO0DOOooDg

gooogo

gooooo A-5



gooogoo

doo0o0oooboooooo: (83.1.34) 000000 10
VoA A N
\a \b \f \n \r \t \v
gudO0bOOOoOoOonoOno: (83.1.3.4)
\80 OO

\8OOO 800D
\8OoOoO 8sOOO soOd

6000000000 O0O0O: (83.1.3.4)
\x 16000
le0O0 0000000000 16000
Al1150000000
O0O0O0nooo:(83.1.4)
"sO000gpt "
LHSDDD()pt "
sO00: (83.1.4)
st O
sOO00 sdad
stO0d: (83.1.4)
O00000o0ooooo
O000O0o0o0o0oooooooooooon
00000 (") 0oDoOoooooo(\)oooooooo
Alil1e6000
Oo00: (g3.15 000000 10

++ -- & * + - ~ | sizeof

[ % << > < > <= >= == 1= " | & |
?

= %= [z %= 4= -z <= = &= = ‘:
,F H
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gooogo

Al170000
oOo0O0: (83.16)000 OO0 10

[ D R S S AR |
Al180000
O000: (83.1.7)
<hOd0oag >
lquDDll
hOoDOO: (§83.1.7)
hO O
hOOO hOO
hOO: (§83.1.7)
Jooooooooooooobooooooao
gooooog s
gO0O0O: (83.1.7)
qd O
qu oo quod
gO0O: (83.1.7)
goooboouooooboooooodgon
goooooo "
Al1190000
ODO00D0: (§83.1.8)
oo
.o
gooo od
oooo ooad
goono e OO

gboo E OO
googo

gooooo A7



gooogoo

Al200000
Al210

100: (§83.3.1)

ooo

0o
ooooooo
(D)

000: (83.3.2)

100

ooo[o]

000 (0D00000ept)
ooo . ooo

ooo -> Oooo

Oo00 ++

ogoo --

000000: (83.3.2)
000
000000 0 000

O00: (83.3.3)
ood
++ 000
--god
0oodono ooodo
sizeof O OO
sizeof (OO )

go0oOdo: (g333)000oono 1o

& * + - ~ !
OO0OO0O0DO: (83.3.4)

gogd
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(00 ) DOoOooDo
000: (83.3.5)

goooo

gog * gogbgo
000 / oOoooo
000 ¥ 00000

000: (83.3.6)

gogd
gog + goo
oog - goo

0000: (§83.3.7)

good
gbod << ggo
goog > ggo

000: (§83.3.8)

gogoo

obd < gooo
gbog > good
obd <= 0000
obgd »>= 0000

000: (§83.3.9)
0oo
000 == 000

ooo = 000
AND O : (§3.3.10)

god
ANDO & 0O0OO

000 ORD: (83.3.11)

ANDO

gooogo

gooooo A-9



gooogoo

OO0OORO O ANDO
00 ORO: (§3.3.12)

000 ORO
OOORO | OOOORO

00 AND O : (8§3.3.13)

0OoORO
OOANDO && 0OO0OORO

00 ORO: (§3.3.14)

0 O ANDO
OOORO || OOANDO

000: (§83.3.15)

0O0OoORO
OOORO ? 0 : O0OO

000: (§83.3.16)

uog
ogodg obgoobo gooboo

Oo0OO0OO0: (833.16)0 00000 10

0: (§83.3.17)

oogd
oooog

000: (§83.4)
000

A12200
00: (83.5)

oooon 00000000 ept;
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00000: (83.5)

000000000 00000 gpt
0000 O00000ogpt
0000 00000 gpt

00000000: (83.5)

goooood
goooooobo b obbooboo

000O0O00: (83.5)

god
ggno = 0odd

000000000: (83.5.1)

typedef
extern
static
auto
register

0000: (83.5.2)

void
char
short
int

long
float
double
signed
unsigned

_Bool
_Complex
(Alpha only)

O0000ooooooon
Oo0oooo
typedefl

gooogo

gooooo A-11



gooogoo

00000000 00O00O: (83.5.2.1)

struct OO0 union OO0 O {0O0O00O0O0DO }
struct 00O union O OO

struct 0 O O union: (83.5.2.1)

struct
union

0000000: (83.5.2.1)

ogooono
ogbooobono bogooo

00000: (83.5.2.1)

0000000 00000000 ;
0000000: (83.5.2.1)

0000 0000000 gpt

0000 0000000 gpt
00000000: (83.5.2.1)

oooood

00000000 0 000000
000000: (§83.5.2.1)

000

D00t : 00O
000O000: (§83.5.2.2)

enun D0 Ogpe {00000 }

enum OO0 0o {0ODOO, }
enum 0O 0O

00000: (§835.2.2)

oogd
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default : O
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OO

oooo Oog
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O

ooo O
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if (O )0 else O
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0000: (83.6.5)

while (O ) O
do O while (O ) ;
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goto OO0 ;
continue ;
break ;
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return Ugpt ;
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0000 0000
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00000: (83.8)
0000000t OO

if000od
ood

if00000: (83.8.1)
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#if OO0 OO0 OO0OOOepe
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#endif OO
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ferror OODODODODOOg OO (83.8.5)
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#include <stdio.h>
enum packet type {TEXT, INTEGER};

/* This structure can contain either a text packet or an integer value.
It can only contain one of these at a time, since they share the same
storage. */

struct packet
enum packet type type;
variant union

[

variant struct
int str size;
char *text;
} text packet;
variant struct
int value;
} value packet;
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} text or int;
} packet = {TEXT, 24 ,"I love the color purple"};

main()
{

if (packet.type == TEXT)

printf (" %s. \n",packet.text);
else

printf (" %d \n", packet.value);

packet.type = INTEGER;
packet.value = 42;

printf (" The meaning of life, the universe, and everything is: %d. \n",
packet.value) ;

}
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