The C Programming Language (2" edition)

Reference Manual ( A)

:2002 3 10

(mycoboco@hanmail.net)
: http://c-expert.uos.ac.kr



mailto:mycoboco@hanmail.net

AO.

Al.
A2.

A3.
A4.

A5.
AG.

AT.

................................................................................... 4
(|ntr0ducti0n) .................................................................................... 6
(Lexical Convention) -« oo 6

A2.1 (Token) ................................................................................. 6
A2.2 (Comment) .......................................................................... 6
A2.3 (|dent|f|er) ............................................................................ 6
A2 .4 (Keyword) ........................................................................... 7
A2.5 (Constant) ............................................................................. 7
A2.5.1 (Integer Constant) ««:-:ocoveeree 7

A2.5.2 (Character Constant) -« -«ooeovere, 8

A2.5.3 (Floating Constant) -« -« -«coooeee 8

A2.5.4 (Enumeration Constant) -« 9

A2.6 (Stnng Litera|) ..................................................................... 9
(Syntax Notation) ........................................................................ 9
(Meaning of Identifier) - ----oooooveii 10

Ad4.1 (Storage Class) -« -« -« vevrerriii 10
A4.2 (Bas|c Type) ..................................................................... 11
A4.3 (Denved Type) .................................................................. 12
A4.4 (Type Qualifier) -« 12
(Object and Lvalug) <« vovvveei 12

(Conversion) ................................................................................... 12
A6.1 (Integral Promotion) -« ««ooovve 12
A6.2 (Integral CoNVErSION) ««-:-cvveeeeii 13
A6.3 (Integer and Floating) -« -« «oveve 13
A6.4 (Floating TYPE) =+« cvrrrrrmer ettt 13
A6.5 (Arithmetic CONVEISION) -« covvevireii 13
A6.6 (Pointer and INteger) -« -« -vovereee 14
N o Jr/2Y /oY T I 16
A6.8 void (Pointer to Void) -« --vvvemre 16
(Expression) ................................................................................... 17
A7.1 (Pointer Generation) -« -« v 17
A7.2 (Primary EXPression): -« «.coooo 18
A7.3 (POStfixX EXPreSSion) -« -« cereererer 18
A7.3.1 (Array Reference) -« - oo 18

A7.3.2 (Function Call) -+« -vvveee 18

A7.3.3 (Structure Reference) -« -« oovovviii 20

A7.3.4 (Postfix Incrementation) -« -« -ocovvei 20

A7.4 (Unary OPerator) « -« c e 20
A7.4.1 (Prefix Incrementation Operator)------------ 20

A7.4.2 (Address Operator) -« ««-xoxver 21

A7.4.3 (Indirection Operator) -« 21

A7.4.4 (Unary Plus Operator) -« oo 21

A7.4.5 (Unary Minus Operator) -« -« oeoeeeee 21

A7.4.6 1 (One's Complement Operator):«-«-«-«----- - 21

A7.4.7 (Logical Negation Operator) «-«--:---x-o-- 21

A7.4.8 sizeof (Sizeof Operator) -« oo 21

A7.5 (CASE) -+ vrvvrmr et 22
A7.6 (Multiplicative Operator) -« -« oo 22
A7.7 (Additive OPEIatOr) -« v veveeeei 22
A7.8 (Shift Operator) ««:««ovovovove 23



A8.

A9.

A10.

All.

Al2.

Al3.

A7.9 (Relational Operator) <« oo 24

A7.10 (Equality Operator) ««:«:ocovovvv 24
A7.11 AND (Bitwise AND Operator) -« «:«:-coeveeeei, 25
A7.12 XOR (Bitwise Exclusive OR Operator) «:«:-:-coooeeeeeennnn 25
A7.13 OR (Bitwise Inclusive OR Operator) -« -« - v 25
A7.14 AND (Logical AND Operator) -« ««oovere 25
A7.15 OR (Logical OR Operator) -« - oo 25
A7.16 (Conditional Operator) -« «-« oo 26
A7.17 (AssigNMeENt EXPreSSion) -« oveeeee 26
A7.18 (ComMma@a OPEIALOr) -« «vereeeiiiii 27
A7.19 (Constant EXPresSion) -« 27
(Dec|aration) .................................................................................. 28
A8.1 (Storage Class Specifier) -« 28
A8.2 (Type QUAIfir) -« vveeie 29
A8.3 (Structure and Union Declarations) -----«-------- 30
A8.4 (Enumeration) ...................................................................... 35
A8.5 (Dec|arat0r) ...................................................................... 36
A8.6 (Meaning of Declarator) -« -« oo 36
A8.6.1 (Pointer Declarator) -« -« -coovevi 37

A8.6.2 (Array Declarator) ««:-oooovove 38

A8.6.3 (Function Declarator) «-«-cooovovvii 39

A8.7 (Initialization) -« oo 41
A8.8 (Type Name) .............................................................. 44
A8.9 Typedef ....................................................................................... 45
A8.10 (Type EqQUIVaIENCE) -+« v 45
(Statement) .................................................................................... 46
A9.1 (Labeled Statement) -« -«cocoeeeii 46
A9.2 (EXpression Statement) -« «ocoeeee 46
A9.3 (Compound Statement) -« 47
A9.4 (Selection Statement) -« 48
A9.5 (Iteration Statement) -« oo 49
A9.6 (Jump Statement) -« -cocoeeee 49
(External Declaration) «««:««ooovovv 50

Al10.1 (Function Definition) «««-cooovve 50
A10.2 (External Declaration) -« -« oo 52
(Scope and Linkage) -« -« -« veeere 53

All.1 (Lexical SCOPE) -« vvvrereriirii 53
All.2 (LINKAIQGE) -+ -+ v vvrrrmrrsseseee ettt 54
(PIEPIOCESSON) <« vrees ettt 54

Al2.1 (Trigraph SEqUENCE) -« vveri 55
Al2.2 (Line SPlCING) ««--vvreeee 55
Al12.3 (Macro Definition and Expansion) -«-«-«-«o.ooooveeen 55
Al2.4 (File INCIUSION) - vvveeeee 60
Al2.5 (Conditional Compilation) -« -« 60
Al2.6 (Line CoNtrol) v 62
Al2.7 (Error Generation) -« -« «v v 63
AL2.8 Pragma -« e sereerrnsteremtie et 63
Al12.9 (NUI DIFECLIVE) - veeeeiiiii i 63
Al12.10 (Predefined Nam@) -« oo 63
(Grammar) ................................................................................... 64



)
( /\/\)
C bl
) , C , C
, Al3
) C
(- )s
@ )
- ( C99 , C FAQs
)
implementation ,
undefined )
unspecified 2 ,
implementation- , implementation
defined

implementation-dependent



int s int

integer int ,
- ( short long)

integral . C

, Char, int (short, int, long),

signed unsigned,

. (C integral promotion , integral
)
, C/C++
(thilbong), ( )

: ™),
Jerry Coffin, Martijn Lievaart, Mike Wahler, Jack Klein, Jim Gewin, Chris Dollin,
Joona | Palaste, Alf Salte, Kaz Kylheku, Pansy, Morris M. Keesan, Richard Stamp ( )



Al. (Introduction)
1988 10 31 , "American Standard for Information Systems - C
, X3.159-1989" ANSI

Cc

(first edition)
(renaming of a few production) ,
(formalizing) ,

ANSI-C
A2. (Lexical Convention)
(translation unit)
, Al2 .
, H (directive) (low-
level lexical transformation) , (macro definition and
expansion) . Al12 ,
A2.1 (Token)
(identifier), (keyword), (constant), (string literal),
(operator), (separator) . (blank),
(horizonal and vertical tab), (newline), FF (formfeed),
(comment) (white space) ,
(maximal munch rule)"
A2.2 (Comment)
/* */ . 3
A2.3 (Identifier)
(internal identifier) 31



(external linkage)

. (Al1.2 )
6 3
A2.4 (Keyword)
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
fortran asm
const, signed, volatile ANSI . enum void
entry
A2.5 (Constant)
C
A4.2
constant:
integer-constant
character-constant
floating-constant
enumeration-constant
A2.5.1 (Integer Constant)
O 8 ’
10 .8 8,9
0X 16 , 16 10
Al( a) F( f)
u U unsigned )|
long .
(form), , - A4
) 10 , int, long int, unsigned long int
. 8 , 16
int, unsigned, long int, unsigned long int
.u U unsigned int, unsigned long int

)| L long int, unsigned long int

. Ox
15



UL (ul, Ul, uL) , unsigned long

long
u
A2.5.2 (Character Constant)
le "
.2 (multi-character constant)
(implementation-defined).
(escape sequence)
NL (LF) \n N \\
HT \t ? \7?
VT \v ' A\
BS \b " \"
Carriage Return CR \r 8 000 \.000
FormFeed FF \f 16 hh  \hh
BEL \a
1-3 8
\.ooo . \.0oo (character NUL)
\O . 16 \xhh
(undefined). 8 16 char signed
char . char
(sign-extend) N\
(undefined).
char .
L L'x" , ‘wide character
constant’ . <stddef.h>
(integral) wchar_t . wchar_t
; wchar_t
(undefined).
16
char
, wchar_t
A2.5.3 (Floating Constant)
1 ’ ] e E,
(f,F, I, L )



) e (

). i F( f) float
L ( )] long double double
A2.5.4 (Enumeration Constant)
(enumerator) ( ) int
A2.6 (String Literal)

) ' (static) ,

(implementation-defined),
(undefined).
l\ol
, L LII-- 11
‘wide-character string*
wchar_t
(undefined).

ANSI-C . wide-character string

A3. (Syntax Notation)
. (syntactic
categorie) , (literal word and character)
, "one of" (- )
. , (terminal) (non terminal)
"opt" (optional, )

(terminator)

primary-expression:
identifier
constant
string
(expression)



primary-expression
. identifier, constant, string, (expression)
primary-expression

{ expressionopt }

Al13
Al13
A4. (Meaning of Identifier)
(name) (function), (structure) -
(union) - (enumeration) (tag), : , ,
typedef , (object), (label)
(variable) .
2 . (storage class) .
(type) . (life time of storage) ,
(identifier or name)
(scope)
(linkage)
All
A4.1 (Storage Class)
(automatic) (static) 2 .
(automatic object)
(block, A9.3 ) ,
auto
register
(static object) ( )
static

(function definition) ,

10



A4.2 (Basic Type)

(char)

static

(internal linkage)

(implementation-defined).

unsigned char

unsigned char

char

short int, int, long int
int
(longer integer)

unsigned

(float),
floating point, long double)

long double
long float

(integral)

(integer type)
(floating type)
void

, extern
(external linkage)
B <limits.h>
char )
. signed char
. signed
3 (integer)

(shorter integer)

int short int long int
int
2" (n )

(overflow)

(double), (extra precision

long float double
(integer)
(arithmetic type)
char int

float, double, long double

( )

11



A4.3

Ad.4

A5.

AG6.

A6.1

(Derived Type)

,C

(Type Qualifier)

A8.2

(Object and Lvalue)
(named)

(referring)

E

(Conversion)

(Integral Promotion)

(integer)

unsigned int

(identifier)

El

short int

12

(Lvalue)*

(recursively)

const
volatile

*E E
El1=E2

. A6.5

(integer bit-field)
. int
int



A6.2 (Integral Conversion)

(integer)
(
(modulo)), .2
(left-truncation)
0 , (sign-extending)
(unsigned +1+ ) % (unsigned
1)
(integer) .
(implementation-defined).
A6.3 (Integer and Floating)
(integral) ,
(integral)
(undefined). (integral)
(unspecified).
(integral) ,
(undefined).
A6.4 (Floating Type)
( )
(undefined).
A6.5 (Arithmetic Conversion)
(usual arithmetic conversion)
, long double long double
, double double
, float float
unsigned long int unsigned long int
, long int
unsigned int , long int unsigned int
unsigned int long int

, unsigned long int

13



, long int long int

, unsigned int

unsigned int .
, int
float double
A6.6 (Pointer and Integer)
(integral)
(integral) (A7.7)
(A7.7) (integer)
0 (integral) void *
Null
. (type-
conversion operator) . (A7.5 A8.8 )
(integral)
. (integral)
(implementation-dependent). (mapping function)
(implementation-dependent).
(mapping function)
(integral)
(integral) . (integral)
, (integral)

(implementation-dependent).

C90
(implementation-defined)

(addressing exception)

14



' (alignment)*
(implementation-dependent), char
AG6.8
void *

(byte-based)
short int , 4
long int 4

(addition or removal)

char char_var;
char *pointer_to_char;
const char *pointer_to_const;

pointer_to_char = &char_var;

*pointer_to_char = 'a’; /* */
pointer_to_const = pointer_to_char;
*pointer_to_const = 'a’; /* */

, pointer_to_char pointer_to_const
pointer_to_char
pointer_to_const const char
, pointer_to_const

const char const_char;
char *pointer_to_char;
const char *pointer_to_const;

pointer_to_const = &const_char;
pointer_to_char = (char *) pointer_to_const;
*pointer_to_char = 'a’; /* */

pointer_to_const pointer_to_char
pointer_to_const

pointer_to_char , const_char

15



const
pointer_to_char

pointer_to_char

const (ROM)
, (run-time error)

(implementation-dependent),

C90 ;
(undefined).
A6.7 Void
void ( )
void

, (expression statement)
cast void

'void*
A6.8 void (Pointer to Void)
. void

. A6.6
, void

void
. ANSI

void

16

. void

char

void *

cast

(relational)



A7. (Expression)
(precedence)

( ) + (A7.7)
A7.1 - A7.6 .

. (associativity)
. Al13

, (the order of

evaluation of expression) (side effect)

(undefined).
(parsing)
(parsing) :
A13
(commutative) (associative)
(a+b)/c @a/c)+ (b /o
@/c)y+Mm/
c) (@+0b)/c
, ANSI
(parsing)
(overflow), (divide check),
(undefined). C
(integral) .
.0 (treatment of division by
0) (all floating-point exception)
A7.1 (Pointer Generation)
(subexpression) " T
, T
& ++, --, sizeof
IIT n &

IIT "

17



A7.2 (Primary Expression)

primary-expression:
identifier
constant
string
( expression )

, , , (lvalue)
, A2.5

, A7.1

(initializer)
; AB.7

A7.3 (Postfix Expression)

postfix-expression:
primary-expression
postfix-expression [ expression ]
postfix-expression ( argument-expression-list opt )
postfix-expression . identifier
postfix-expression -> identifier
postfix-expression ++
postfix-expression --

argument-expression-list:
assignment-expression
argument-expression-list, assignment-expression

A7.3.1 (Array Reference)
, 1 (subscript)
. T ,
(integral) . ( ) T
E1[E2] *((ED)+(E2))
A8.6.2
A7.3.2 (Function Call)

(function designator)

(parameter)

18



extern int identifier();

( A7.1
T , T
. ANS|
(argument) ;
(parameter) ,
( ) U (actual
parameter)" " (formal parameter)”
7 ( )
( )
(by value)
(argument)
2 . (new style)
(function prototype) . (old style)
A8.6.3 A10.1
(argument promotion) : (interger promotion)
(integral) , float double
(undefined). (agreement)

(default argument promotion)

19



(the order of evalution of argument)

(unspecified); .
designator) (side effect) ,
(recursive call)
A7.3.3 (Structure Reference)
(->)
E1->MOS (*E1).MOS . A8.3
ANSI
A7.3.4 (Postfix Incrementation)
++, —— .
, 1 (++) , (--)
(A7.7) (A7.17)
A7.4 (Unary Operator)
unary-expression:
postfix-expression
++ unary-expression
—-- unary-expression
unary-operator cast-expression
sizeof unary-expression
sizeof ( type-name )
unary-operator: one of
& * + - ~- |
A7.4.1 (Prefix Incrementation Operator)
++ - (unary expression)
1 (++) (--)

20
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(A7.7) (A7.17)

A7.4.2 (Address Operator)
& ( ) . (bit-field)
register
T . T
A7.4.3 (Indirection Operator)
*
IIT "
A7.4.4 (Unary Plus Operator)
+
(integral) (integral promotion)
(promoted)
+ ANSI . -
A7.4.5 (Unary Minus Operator)
(integral) (integral promotion)
(the negative of an unsigned quantity)
1 ; 0 0
A7.4.6 1 (One's Complement Operator)
~ (integral) , 1
A7.4.7 (Logical Negation Operator)
! , 0 1
, 0 . int
A7.4.8 sizeof (Sizeof Operator)
sizeof
(not evaluated)
. sizeof char 1 ;
(padding)
'n (element) n

21



. sizeof (incomplete type),

(integral) .
(implementation-defined).
<stddef.h> size_t
)
A7.5 (Cast)

cast-expression:
unary-expression
( type-name ) cast-expression

(cast) . (type name) A8.8
A6 .
A7.6 (Multiplicative Operator)
* /1, %
multiplicative-expression:

cast-expression
multiplicative-expression * cast-expression
multiplicative-expression / cast-expression
multiplicative-expression % cast-expression

* / ; %

(integral)

(usual arithmetic conversion)

(undefined). 0
*b+a%b a

A7.7 (Additive Operator)

22



additive-expression:
multiplicative-expression
additive-expression + multiplicative-expression

additive—expression - multiplicative-expression

(integral) . (integral)
(address offset)
(offset) )
p
, p+1
(first location beyond the high end) .
(undefined).
ANSI
- (integral)
displacement) (integral)
1 .
(implementation-dependent), <stddef.h> ptrdiff_t
(undefined);
,(p+1)-1 1
A7.8 (Shift Operator)
<< >>
(integral)
(undefined).

shift-expression:
additive-expression
shift-expression << additive-expression

shift-expression >> additive-expression

23



El << E2 E2 ( ) E1
. 22 .E1>>E2
E1l .E1
22 E1 :E1
(implementation-defined).
A7.9 (Relational Operator)
;ja<b<c (a<b)<c , (@a<Db) 0 1

relational-expression:
shift-expression
relational-expression < shift-expression
relational-expression > shift-expression
relational-expression <= shift-expression
relational-expression >= shift-expression

<C )»h>C )<=(C )>=(C ) o ,
1 . int
- ( )
: (equal)
’ (higher) ; ’
Y p+l Y
(undefined).
. ANS|
A7.10 (Equality Operator)

equality-expression:
relational-expression
equality-expression == relational-expression
equality-expression != relational-expression

=( ) = )

. ( a<b c<d a<b==c<d

: void 0
(A6.6 )

24



A7.11 AND (Bitwise AND Operator)

AND-expression:
equality-expression
AND-expression & equality-expression

; AND
(integral)
A7.12 XOR (Bitwise Exclusive OR Operator)
exclusive-OR-expression:
AND-expression
exclusive-OR-expression ~ AND-expression
; XOR
(integral)
A7.13 OR (Bitwise Inclusive OR Operator)

inclusive-OR-expression:
exclusive-OR-expression
inclusive-OR-expression | exclusive-OR-expression

; OR
(integral)

A7.14 AND (Logical AND Operator)
logical-AND-expression:

inclusive-OR-expression
logical-AND-expression && inclusive-OR-expression

&& . 0
0 . & , &&
: (side effect)
; 0 , 0 .
, 0 o ,0
1
int
A7.15 OR (Logical OR Operator)

logical-OR-expression:
logical-AND-expression
logical-OR-expression || logical-AND-expression

25



0 - I ) II
: (side effect)
; 0 , 1 .
) 0 1 ,0
int
A7.16 (Conditional Operator)

conditional-expression:
logical-OR-expression
logical-OR-expression ? expression : conditional-expression

(side effect) ;

void ,
) 0 , 0
void ,
void void
qualifier, A8.2)
A7.17 (Assignment Expression)
C (assignment operator) ;

assignment-expression:
conditional-expression
unary-expression assignment-operator assignment-expression

assignment operator: one of
= *= /= %= += —-= <<= >>= &= N= |=

, (incomplete type)
const ;

26
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, (submember) const

void ;
0 ;
const volatile
E1l op= E2 El E1l = El op E2
A7.18 (Comma Operator)

expression:
assignment-expression
expression, assignment-expression

(side effect)
(initializer)
, (syntactic unit)

f(a, (=3, t+2), c¢)

A7.19 (Constant Expression)

constant-expression:
conditional-expression

case , (bound) , ,
sizeof ,
(indirection), , ,
(integral) ,
(integer), , , , (integral)
(integer)
sizeof )
(initalizer)
, & (external)
, (subscripted)

27
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#if

(integral) ; sizeof
, . A12.5
sizeof ,
sizeof
A8. (Declaration)
(definition)
declaration:
declaration-specifiers  init-declarator-list opt ;
- - (init-declarator-list) (declarator)
(identifier)

; - (declaration-specifier)
(type and storage class sprcifier)

declaration-specifiers:
storage-class-specifier declaraion-specifiers opt
type-specifier  declaraion-specifiers opt
type-qualifier  declaraion-specifiers opt

init—-declarator-list:
init-declarator
init-declarator-list , init-declarator

init—-declarator:
declarator
declarator = initializer

(A8.5) :

. (declarator) ,
(type specifier) , ;
(empty) -

A8.1 (Storage Class Specifier)

28



storage-class-specifier:

auto

register

static

extern

typedef

Ad .
auto register (automatic storage class)
. register auto ,
CPU
(implementation-dependent). register ,
&
auto , register
static (static storage class)
; Al11.2
extern ,
Al1.2
typedef ,
: auto
extern ;
(external linkage) . (A10 - A11

A8.2

(Type Qualifier)

type-specifier:

void

char

short

int

long

float

double

signed
unsigned
struct-or-union-specifier
enum-specifier
typedef-name

29



long short int . long, short int

int . long double
sighed unsigned int, short int, long int, char
sighed unsigned int . signed char
; signed
, 1
, int
(qualified)
type-qualifier:
const
volatile
. const
. volatile
(implementation-dependent).
const volatile ANSI . const
ROM s . volatile
(memory-mapping input/output) , (device register)
volatile . const
A8.3 (Structure and Union Declarations)
( )

struct-or-union-specifiers:
struct-or-union identifier opt  { struct-declaration-list }
struct-or-union identifier

struct-or-union:
struct
union
- - (struct-declaration-list)
struct-declaration-list:
struct-declaration

struct-declaration-list  struct-declaration

struct-declaration:
specifier-qualifier-list  struct-declarator-list ;

30



specifier-qualifier-list:
type-specifier  specifier-qualifier-list opt
type-qualifier  specifier-qualifier-list opt
struct-declarator-list:
struct-declarator
struct-declarator-list , struct-declarator

, - (struct-declarator)

(bit-field), (field)
)

struct-declarator:
declarator
declarator opt : constant-expression

(tag)

struct-or-union identifier { struct-declaration-list }

, (scope)
struct-or-union identifier

(incc;mplete type) .
( ), , typedef

, (self-referential structure)

(declaration list) (declarator)

struct-or-union identifier;

(outer scope)

31



- (mutually-recursive)

struct x { int a; struct y *yp };
struct y { int b; struct x *xp };

struct alpha { char c; };
struct beta { float f; };

int main()

{
struct alpha { int x; struct beta *b; } aa;
struct beta { int y; sttuct alpha *a; } bb;

aa.b = &bb;
bb.a = &aa;
return O;
}
aa.b = &bb
aa 'struct beta’ main()
beta - ( main() alpha
beta ) main()
alpha beta
, main() alpha, beta

alpha,
beta

struct alpha;
struct beta,;

alpha, beta

32



ANSI

( ; )

int signed int .

(integral) ; int
(implementation-dependent).

(padding)

padding ,

ANSI

(implementation-dependent).

(portable way)
(non-portable way)

(hole)

A6.6 ,

short int , 4

struct {
char c;
int i;

+

33

int, unsigned

(storage unit)

(machine)

long int

4



20

int

, Char int
, (hole)

(offset) O ,

struct thode {
char tword[20];
int count;
struct tnode *left;
struct tnode *right;
, (integer),

» SP

struct thode s, *sp;

sp -> count
count ;
sp.left
(subtree) ;
s.right -> tword[0]

tword

(initial sequence)

34



union {

struct {
int type;
3
struct {
int type;
int intnode;
} ni;
struct {
int type;
float floatnode;
} nf;

}u;

u.nf.type = FLOAT;
u.nf.floatnode = 3.14;

if (u.n.type == FLOAT)
... sin(u.nf.floatnode) ...

A8.4 (Enumeration)
(enumerator) ,
(enumeration specifier)

enum-specifiers:
enum identifier opt { enumerator-list }
enum identifier

enumerator-list:
enumerator
enumerator-list , enumerator

enumerator:
identifier
identifier = constant-expression

(enumerator list) int ,

(sc;)pe) ,

- (enum-specifier) (identifier) -
(struct-specifier) ;
- (enum-spicifier)

(incomplete enumeration type)

35



A8.5 (Declarator)

declarator:
pointer opt  direct-declarator

direct-declarator:
identifier
( declarator )
direct-declarator [ constant-expression opt ]
direct-declarator ( parameter-type-list )
direct-declarator ( identifier-list opt )

pointer:
* type-qualifier-list opt
* type-qualifier-list opt  pointer

type-qualifier-list:
type-qualifier
type-qualifier-list  type-qualifier

(indirection), (function), (array expression)
; (grouping)
A8.6 (Meaning of Declarator)
(direct-declarator) (identifier)
s C
int f(double); /* f ,
(
) */

f(3.14); /*

int */
double a[10]; /* a

*/

A[3]; /*

double */
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(A8.2)

"T D" , T , D
(inductively)
TD , D . T
TD ,D
(D1)
, D1 D
A8.6.1 (Pointer Declarator)
TD ,
* type-qualifier-list opt D1
D , T D1 "type-modifier T
(T )" ,D "type-modifier type-qualifier-list
pointer to T ( T )" *
int *ap[];
ap[] D1 ; "int ap[1" ( ap
"array of int (int , *
(type-qualifier list) , (type-maodifier) "array of ( , ap[]
D1 )" ap "array of
pointers to int (int )"
int i, *pi, *const cpi = &i;
const int ci = 3, *pci;
i pi cpi
; cpi , Cpi
Ci ( )

. pci
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pci
A8.6.2 (Array Declarator)
TD ,
D1 [constant-expression opt]
D , TD1
(T )" , D
)II ,

. (bound)
(incomplete type)

(A10.2)

(complete type)

float fa[17], *afp[17];

, pci

"type-modifier T
"type-madifier array of T (T
, 0

)
(complete type) ;

' (A8.7)

float , float (array of pointer to
float) . )
static int x3d[3][51[71;
3x5x7 3
x3d 3 ; 5
; 5 7 . x3d, x3d[i],
x3d[i101, x3d[101IK] 3
" " , int , x3d[i[1
7 , x3d[i] 7 5
(subscripting operation) E1[E2] *(E1+E2)
a , , alil
i[a] .a[i]
i[a] *(ati)  *(i+a)
+ (A6.6, A7.1, A7.7) , E1 E2

,E1[E2] E1 E2

» x3dOI01K] *(x3dLI0] + k)
x3d[il1[[] A7.1 "
DA77 )

(row’)
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1 )
(-
)
A8.6.3 (Function Declarator)

(new-style) TD ,

D1 (parameter-type-list)
D ) T D1 "type-modifier T
(T )" ,D "type-madifier function with
arguments parameter-type-list returning T ( -
T )Il

(parameter)

parameter-type-list:
parameter-list
parameter-list , ...

parameter-list:
parameter-declaration

parameter-list , parameter-declaration

parameter-declaration:

declaration-specifiers  declarator

declaration-specifiers  abstract-declarator opt

(prarmeter type list) void

, Al10.1

(parameter conversion)

(declaration specifier)
(function definition)

register
register
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) (scope)

int func(int a);

double a;
func a
) , double a
int func(int a, int a); /* */
a
(body)
(abstract) A8.8
(old-style) TD )
D1 (identifier-list opt)
D , TD1 "type-modifier T
(T )" ,D "type-madifier function of
unspecified arguments returning T ( , T
)II
identifier-list:
identifier-list

identifier-list , identifier

) (A10.1)
(identifier list)

int f(), *fpi(), (*pfi)();

40



f! fpl’
pfi

int strcpy(char *dest, const char *source), rand(void);

strcpy (pointer to constant character)
, int .
rand , int
( )

int func(int a, float b) /* */

{

}

/* */

int func(int a, float b);
int func(int x, float y);

int func(int b, float a);
int func(int y, float m);
int func(int, float);

(prototype) ANSI
void
(variadic function) <stdarg.h>
C++
A8.7 (Initialization)

, - (init-declarator)
.= (initializer)
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initializer:

assignment-expression

{ initializer-list }
{ initializer-list , }

initializer-list:
initializer

initializer-list , initializer

(constant expression)
register

(undefined).

(complete type)

) 0

A2.6) wchar_t
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ANSI-C

()
, ANSI (static)

(aggregate)*

(subaggregate) {

intx[1={1,3,5}

1

float y[4]1[3] = {
{1,3,5},
{2,4,6},
{3,5, 7},

:1,3,5 y[0]
, Y[O1[0], y[O][1], y[O][2] 1,3,5
2, 4,6 3,57 y[1] y[2]

y[3] 0

float y[4][3] = {
1,3,52,4,6,3,5,7

}

, Y[O]

y[0], y[1], y[2]
3

3 y[2]
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float y[4][3] = {
{1} {2} {3}, {4}
}

(2 )y (column) « ,
y[01[0]1. y[11[0], y[2]1[0C]. y[3]1[0l1) 1,2,3,4 : 0

char msg[] = "Syntax error in line %s\n";

A8.8 (Type Name)
( 1
, sizeof )
(type name)
type-name:

specifier-qualifier-list  abstract-declarator opt

abstract-declarator:
pointer
pointer opt  direct-abstract-declarator

direct-abstract-declarator:
( abstract-declarator )
direct-abstract-declarator opt [ constant-expression opt ]
direct-abstract-declarator opt ( parameter-type-list opt )

- (abstract-declarator) ,

int

int *

int *[3]

int (*)[1

int *()

int (*[1)(void)

, (integen)", " (pointer to integer)", "3
(array of 3 pointers to integers)"”, "
(pointer to an array of an unspecified number of
integers)”, " , (function of

unspecified parameters returning pointer to integer)",
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(array of, unspecified size,

of pointer to functions with no parameter returning integer)"

A8.9 Typedef
typedef
typedef

typedef-name:
identifier

typedef (A8.6 ) .
typedef

typedef long Blockno, *Blockptr;
typedef struct { double r, theta; } Complex;

Blockno b;
extern Blockptr bp;
Complex z, *zp;

. ,b long, bp
1] , Z , Zp
typedef )
, b long
typedef (inner scope) )
extern Blockno;
Blockno ,
extern int Blockno;
A8.10 (Type Equivalence)
( , long
)1
, typedef )

(abstract declarator, A8.8) .
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A9. (Statement)

Statement:
labeled-statement
expression-statement
compound-statement
selection-statement
iteration-statement
jump-statement

A9.1 (Labeled Statement)

labeled-statement:
identifier : statement
case constant-expression : statement
default : statement

, (identifier)
goto (target)
(scope)
(name space, Al11.1) ,
case default switch (A9.4) . case
(integral) .
(flow of control)
A9.2 (Expression Statement)
expression-statement:
expression opt ;
(side effect)
. (null
statement) , (empty body)
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A9.3 (Compound Statement)

, ¢
(body)

compound-statement:
{ declaration-list opt

declaration-list:
declaration
declaration-list

statement-list:

statement
statement-list

- (declaration-list)
(suspend)

(A11);

int a;
{
float a=3.141592;
a = funcf(); /*
}
a = funci(); /*

int whatisthematrix;

statement

statement-list opt }

declaration

(A11.1),

goto whatisthematrix;
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whatisthematrix:

; whatisthematrix
(name space)

A9.4 (Selection Statement)

selection-statement:
if ( expression ) statement

(declarator)

if ( expression ) statement else statement

switch ( expression ) statement

if , ( arithmetic type
pointer type ) (side effect)
¢ ) . if
0 ¢ ' ) . if-else , else
( if else ?) (nest level)
, else if
switch (integral)
. switch
case (A9.1) . switch
(integral promotion, A6.1) , case
switch , ( )
case 1
default . switch ; case default
switch
, switch case ,
switch case
switch , (side effect) )
case . case ,
case . case , default
default . default switch
, switch case int

48



A9.5 (Iteration Statement)
(loop)

iteration-statement:
while ( expression ) statement
do statement while ( expression) ;
for ( expression opt ; expression opt ; expression opt ) statement

while do , (substatement) 0
(G ) ; (arithmetic type)
(pointer type) . while

(side effect) ; do

for , ,

. (arithmetic type)
(pointer type) ;
, 0 for .
, (re-initialization)
. (side-effect)
. for continue

for ( expressionl ; expression2 ; expression3 ) statement

expressionl ;

while ( expression2 ) {
statement
expression3 ;

}
,0
( )
A9.6 (Jump Statement)
jump-statement:
goto identifier ;
continue ;
break ;
return expression opt ;
goto (identifier) (A9.1)
continue . continue , continue
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while (...) { do { for (...) {

contin: ; contin: ; contin: ;

} ¥ while (...); }
continue , continue goto contin
break switch , break
return . return
) (caller)
return . ,
(undefined).
A10. (External Declaration)
C (unit of input) (translation unit)
(declaration) (function definition)
(external declaration)
translation-unit:
external-declaration
translation-unit  external-declaration
external-declaration:
function-definition
declaration
(translation unit)
#include ,
.C ( )
(level)
A10.1 (Function Definition)
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function-definition:
declaration-specifiers opt ~ declarator
declaration-list opt compound-statement

(declaration specifier) extern
static ; Al11.2 .
, , , , , void
(declarator)

; . (A8.6.3 )
direct-declarator ( parameter-type-list )
direct-declarator ( identifier-list opt )

- (direct-declarator)
, typedef
, (new-style) ,
(parameter type list) ;
(declarator) - (declaration-list)
void
(parameter) (argument) ;
<stdarg.h> va_arg
(variadic function) 1
, (old-style) : (identifier
list) , (declaration list)
, int
. register
: (body)
(compound statement) .
., ,
) " (array of type)"
" (pointer to type)" , " (function returning
type)" " (pointer to function returning type)"
, (argument) ,
. (A7.3.2 )
ANSI . (promotion)
float double
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int max(int a, int b, int c)

{
int m;
m=(a>b)?a:b;
return (m >c) ? m : c;
}
int (declaration specifier) ; max(int a, int b, int c)

{3

int max(a, b, c)
int a, b, c;
{

/> ... %/
}

int max(a, b, c) (declarator) ,inta, b, c;
(declaration list)

A10.2 (External Declaration)
" (external)" ,
extern ;
(empty) , extern static .
, (linkage)
, (translation unit)
A8.10 ,
, (incomplete)
(A8.3) ,
(complete type) . .,
(A8.6.2) , ,
(old-style) )
(parameter declaration) (new-style) ,
static ,
(internal linkage) ; (external linkage)
(linkage) All.2 .
(definition)
, extern
(tentative definition)
(translation unit) ,
0

(internal linkage)
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(external linkage)

(tentative definition)
. UNIX
(common extension by the Standard)

(external linkage)

0
All. (Scope and Linkage)
(translation unit) , (library)
(routine) (load)
, (lexical scope)
(connection)
(external linkage) ,
All.1 (Lexical Scape)
(different name space), (scope)
. (name space) : )
, typedef , enum ; ; . . ;
(name
space)
(external declaration)
(delcrator) (translation unit)
(body)
(declarator)
(type specifier) , (
) » ( )
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(translation unit) ,

Al1.2 (Linkage)
(unique)
A10.2

(external declaration)

(suspend)

(internal linkage)

(external linkage)

, Static

(internal linkage) ,

(external linkage)

extern , , (unique)
extern ,
(active) .
(external linkage)
Al2. (Preprocessor)
(preprocessing) , (macro substitution),
(conditional compilation), (inclusion of named file) . H#
, (white space) (line)
C ;
. )
(translation unit) ; ,
. (, Al12.2 )
(token) C , #include (A12.4)
(file name)
. , , (space), (horizontal tab)
, (white space) (undefined).
( )
(phase)
1. , Al2.1 (trigraph sequence)
(newline character)
2. (newline) \ ,
. (A12.2)
3. (white space) (token)
; (space) .
, (preprocessing directive) ,
(A12.3 A12.10)
4. (A2.5.2, A2.6) (escape sequence)
5. (obiect
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reference) (definition)

, , (library) (link)
Al2.1 (Trigraph Sequence)
C (character set) 7 ASCII
ISO 646-1983 Invariant Code Set (o,
7 ASCII C ISO 646-1983 Invariant Code Set
ISO 646 1983 ISO 82
. C (source
and execution character set) ISO 646
ISO 646 C
(trigraph sequence)
7= # 22( [ < |
??/ \ ?7?) 1 27> }
??" n ?7! | ?7?7- ~
ANSI
Al12.2 (Line Splicing)
AN , (newline)
Al12.3 (Macro Definition and Expansion)

# define identifier token-sequence

(control line) (identifier)
(token-sequence)
(white space)

# define identifier( identifier-list opt ) token-sequence

(identifier) (
(identifier-list) (parameter)
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, (white space) ,

# undef identifier

(control line)

#undef
7 (
) . (argument)
, (protected)
(scan) , (argument)
FRAG (FOO
)

#define FRAG 1

#define FOO(x,y) (X)

FOO(x,FRAG)

FRAG 1 FOO FRAG
(argument) (parameter)
. , (white
space) . , )
(replacement token sequence) (parameter)
#
# Hit )
, (insertion)
, #
,
- (
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#define X Y
#define A Z ## X

A , ZY ZX

(replacement process)

(replacement token sequence) (parameter)
, (ll) , #
(argument) - ( ,
" \ \ )
\ N\ ,

) , (replacement token sequence)

) 1 ##
(white space) )
#define FOO 1
#define BAR 2
#define FOOBAR 3
#define conexp(A,B) A ## B
conexp(FOO,BAR)
conexp(FOO,BAR) , 12 (FOO 1, BAR
2) 3 (FOOBAR 3)
(FOO BAR) , (FOOBAR)
) ) H#
) (undefined).
C90 , H#
(unspecified) . Ht
, (undefined).

AA ## 11_ ## 22
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Hi#

11 ## 22 :

(undefined). AA ## 11
, 22

, (replacement token sequence)
(scan) . )

(

. (rescan)

#define char unsigned char
, char

unsigned char .
, unsigned char char

unsigned char

#define ONE IS TWO
#define TWO ARE THREE TWO
#define THREE WERE ONE

ONE IS ARE WERE ONE TWO

i ( /\/\;)
# )
ANSI
# o #H

) "manifest constant"

#define TABSIZE 100
int table[ TABSIZE];
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#define ABSDIFF(a, b) ((a)>(b) ? (a)-(b) : (b)-(a))

(arithmetic type) (pointer) .
, ) ) (side
effect) .
#define tempfile(dir) #dir "/%s"
tempfile(/usr/tmp)
"/usr/tmp" "/%s"
#define cat(x, y) x##y
cat(var,123) varl23 . ,
cat(cat(1,2),3) (undefined). ##
cat (1,2)3
)3
#define xcat(x,y) cat(x,y)
; Xcat Hit )
xcat(xcat(1, 2), 3) 123

xcat(xcat(1,2),3)

1. ( ) xcat(xcat(1,2),3)

2. ( ) xcat(1,2)
cat(1,2)
12
cat(12,3)

4. ( ) 123

, xcat() xcat(1,2) 3
, xcat(1,2)
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xcat(cat(1,2),3) , 123

. , cat(xcat(1,2),3)

xcat(1,2) Hit

, cat(cat(1,2),3)
(undefined behavior).

, ABSDIFF(ABSDIFF(a,b),c)

Al2.4 (File Inclusion)
# include <filename>
(control line) (filename)
> (newline)
3 "l 'l \l /*
(undefined).
(implementation-dependent).

# include "filename"

, (control line)

( - implementation-
dependent),
O\, /* (undefined),
>
# include token-sequence

(token-sequence) (normal text) ; <...>
, #include

#include

Al2.5 (Conditional Compilation)

preprocessor-conditional:
if-line text elif-parts else-part opt #endif

if-line:
# if constant-expression
# ifdef identifier
# ifndef identifier
elif-parts:

elif-line text
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elif-parts opt

elif-line:
# elif constant-expression

else-part:
else-line text

else-line:
# else

(if-line, elif-line, else-line, #endif)

#elif , (constant expression) 0
;0
.0
n (text)ll ( s
) ;
(empty) . #if #elif
, ( ) #elif #else
0 (
, #else
(inactive) ,
#if #elif
defined identifier
defined ( identifier )
, (scan) ,
(identifier) i, oL
oL
#if )
#if oL . #if
#if HPUX >= 10
... HP-UX 10.0
#else
#endif
HPUX
HPUX
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#if

#if >= 10
oL
#if 0 >= 10
, . ( )
.- , Linux
, #Hif Linux HP-UX 10.0
, (integer constant) L
. long unsigned long
(constant expression, A7.19)
(integral) , sizeof, (cast),
(control line)
#ifdef identifier
#ifndef identifier
# if defined identifier
#if ! defined identifier
#elif s . defined

Al2.6 (Line Control)

# line constant "filename"
# line constant

, (line number)

10 ,
) . #line

#define LINE_NUMBER 123
#line LINE_NUMBER
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#line LINE_NUMBER 123 ,
#line 123

Al12.7 (Error Generation)

# error token-sequence opt
(token-sequence)
Al12.8 Pragma
(control line)
# pragma token-sequence opt

(implementation-dependent action)

pragma
Al12.9 (Null Directive)
#
Al12.10 (Predefined Name)
C
. defined (redefined)
, (undefined)
__LINE__ (line number) 10
__FILE__
__DATE__ "Mmm dd yyyy"
(Mmm 3
)
__TIME__ "hh:mm:ss"
__STDC__ 1. ANSI-C

#error #pragma ANSI
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Al13. (Grammar)

, (terminal symbol) integer-constant ( ),
character-constant ( ), floating-constant ( ), identifier ( ), String
( ), enumeration-constant ( ) ; (typewriter
style) (terminal) . -

(automatic parser-generator)

- (parser-generator)
(parser)

YACC

(parser) ,
, (parsing)

(parsing)

(token sequence)
(parse tree)

(top-down parsing)
(bottom-up parsing)
(recursive descendent parsing)
(predictive parsing)
(picture parsing)

(operator precedence parsing)

LR (LR parsing)
(alternative) (syntactic
marking) , "one of" ) ( - ) opt
( | or )

( ) struct-or-union:  one of

struct union
( ) struct-or-union:

atriict | 1INinN

64



( ) declarator:
pointer opt  direct-declarator

( ) declarator:
pointer  direct-declarator
direct-declarator

, lypedef-name: identifier , lypedef-name
(terminal symbol) , YACC - (YACC parser—generator)

YACC , "Yet Another Compiler-Compiler" ,

(syntax) (BNF) , -

(parser) C
(Backus Normal Form Backus-Nour Form)
, (P.Backus) (P.Nour)
ALGOL 60
. 1963 ALGOL 60

(symbol sequence)

(production)
, if-else (conflict)
(conflict) , (
) 7
if (
switch )

selection-statment:
if ( expression) statement
if ( expression) else statement

if (expr_1) if (expr_2) stmt_1 else stmt_2
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if (expr 1) { .
it if (expr_1) {

if (expr_2)
e stmt_1 stmt_1
else - ¥
else
stmt_2
3 - stmt_2
, (non-terminal
symbol)
; \

translation-unit:
external-declaration
translation-unit external-declaration

external-declaration:
function-definition
declaration

function-definition:
declaration-specifiers,,: declarator \
declaration-list,,; compound-statement

declaration:
declaration-specifiers init-declarator-list,y

declaration-list:
declaration
declaration-fist declaration

declaration-specifiers:
storage-class-specifier declaration-specifiers
type-specifier declaration-specifiers p;
type-qualifier declaration-specifiers p:

storage-class-specifier:  one of
auto register static extern typedef

type-specifier:  one of
void char short int long float double
signed unsigned  struct-or-union-specifier
enum-specifier  typedef-name

type-qualifier:  one of
const volatile

struct-or-union-specifier:
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struct-or-union identifier,,: { Struct-declaration-list }
struct-or-union identifier

struct-or-union:  one of
struct union

struct-declaration-list:
struct-declaration
struct-declaration-list struct-declaration

init-declarator-/ist:
init-declarator
init-declarator-fist , init-declarator

init-declarator:
declarator
declarator = initializer

struct-declaration:
specifier-qualifier-list struct-declarator-list

specifier-qualifier-list:
type-specifier specifier-qualifier-1list,p;
type-qualifier specifier-qualifier-list,p;

struct-declarator-/ist:
struct-declarator
struct-declarator-list , struct-declarator

struct-declarator:
declarator
declarator,,; : constant-expression

enum-specifier:
enum identifier,,; { enumerator-/ist }
enum J/dentifier

enumerator-list:
enumerator
enumerator-list , enumerator

enumerator:
identifier

identifier = constant-expression

declarator:
pointer,,: direct-declarator

direct-declarator:
identifier
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( declarator)

direct-declarator [ constant-expressionys, |
direct-declarator ( parameter-type-list )
direct-declarator ( identifier-list,, )

pointer:
*  type-qualifier-list,p;
*  type-qualifier-list,, pointer

type-qualifier-list:
type-qualifier
type-qualifier-list type-qualifier

parameter-type-Iist:
parameter-Iist
parameter-list , ...

parameter-Iist:
parameter-declaration
parameter-list , parameter-declaration

parameter-declaration.
declaration-specifier declarator
declaration-specifier abstract-declarator,,;

identifier-list:
identifier
identifier-list , identifier

initializer:
assignment-expression
{ initializer-list }
{ initializer-list ,}

initializer-fist:
initializer
initializer-list , initializer

type-name:
specifier-qualifier-list abstract-declarator,,;

abstract-declarator:
pointer
pointer,,; direct-abstract-declarator

direct-abstract-declarator:
( abstract-declarator)
direct-abstract-declarator,,: | constant-expression,y, |
direct-abstract-declarator,,: ( parameter-type-list,: )
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typedef-name:
identifier

Sstatement:
labeled-statement
expression-statement
compound-statement
selection-statement
fteration-statement
Jump-statement

labeled-statement:
identifier . statement
case constant-expression . statement
default : statement

expression-statement:
expressionqg:

compound-statement.:
{ declaration-list,,; statement-list,, }

statement-list:
statement
statement-list statement

selection-statement.:
if ( expression) statement
if ( expression) statement €lse statement
switch ( expression) statement

fteration-statement.
while ( expression) statement
do statement while ( expression) ;
for ( expression,,: ; €expression.,,: ; exrepssion.,,) Sstatement

Jump-statement:
goto identifier
continue
break ;
return expression.p:

expression:
assignment-expression
expression , assignment-expression

assignment-expression:

conditional-expression
unary-expression assignment-operator assignment-expression
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assignment-operator:  one of
= *= [= Op= 4= = <<= >>= &= = |=

conditional-expression:
logical-OR-expression
logical-OR-expression ? expression : conditional-expression

constant-expression:
conditional-expression

logical-OR-expression.:
logical-AND-expression
logical-OR-expression || logical-AND-expression

logical-AND-expression:
inclusive-OR-expression
logical-AND-expression && inclusive-OR-expression

inclusive-OR-expression:
exclusive-OR-expression
inclusive-OR-expression | exclusive-OR-expression

exclusive-OR-expression.
AND-expression
exclusive-OR-expression "~ AND-expression

AND-expression:
equality-expression
AND-expression & equality-expression

equality-expression:
relational-expression
equality-expression == relational-expression
equality-expression = relational-expression

relational-expression:
shift-expression
relational-expression < shift-expression
relational-expression > shift-expression
relational-expression <= shift-expression
relational-expression >= shift-expression

shift-expression:
additive-expression
shift-expression << additive-expression
shift-expression >> additive-expression

addjtive-expression:

multiplicative-expression
additive-expression + multiplicative-expression
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additive-expression - multiplicative-expression

multiplicative-expression:
cast-expression
multiplicative-expression * cast-expression
multiplicative-expression | cast-expression
multiplicative-expression % cast-expression

cast-expression.
unary-expression
( type-name) cast-expression

unary-expression:
postfix-expression
++ unary-expression
-~ unary-expression
unary-operator cast-expression
sizeof unary-expression
sizeof ( type-name)

unary-operator:  one of
& * 4+ - ~ |

postfix-expression.
primary-expression
postfix-expression | expression |
postfix-expression (  argument-expression-fist,,: )
postfix-expression . identifier
postfix-expression -> identifier
postfix-expression ++
postfix-expression --

primary-expression.
identifier
constant
string
( expression)

argument-expression-list:
assignment-expression
argument-expression-list , assignment-expression

constant:
integer-constant
character-constant
floating-constant
enumeration-constant
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(preprocessor) (control line)

, (parsing) . ,

(text) (symbol) , (text)
(ordinary program text), (non-conditional preprocessor
control line), (complete preprocessor conditional construction)

\

control-line:
# define identifier token-sequence
# define J/dentifier( identifier,p: ... \
, Identifieryy: )  token-sequence
undef  identifier
include <filename>
include "/dentifier
include token-sequence
line constant "filename"
line constant
error - foken-sequerce  p;
pragma foken-sequence,p;

HoHHHHHHHH

preprocessor-conditional

preprocessor-conditional:
if-line text elif-parts else-part,,; # endif

if-line:
# if constant-expression
# ifdef Jidentifier
# ifndef identifier

elif-parts.:
elif-line text

elif-partsop;

elif-line:
# dif constant-expression

else-part:
else-line text

else-line:
# dse
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