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A13. Grammar
Below is a recapitulation of the grammar that was given throughout the earlier part

of this appendix. It has exactly the same content, but is in a different order.
The grammar has undefined terminal symbols integer-constant, character-constant,

floating-constant, identifier, string, and enumeration-constant; the typewriter style
words and symbols are terminals gii-en literally. This grammar can be transformed
mechanically into input acceptable to an automatic parser—generator. -Besides adding
whatever syntactic marking is used to indicate alternatives in productions, it is necessary
to expand the “one of’ constructions, and (depending on- -the rules. of___the parser-
generator) to duplicate each production with an apt symbol, once with the symbol and
once without. -With one further change, namely deleting the production typedef-name:
identifier and making typedeflname a terminal symbol, this grammar is acceptable to
the YACC parser-generator. It has only one conflict, generated by the if-e1ee ambi-
guity.

translation-unit.‘
external-declaretion
tran.riation-unit external-declaration

external-declaration:
function-definition
declaration

function-definition:
' declaration-specifier.-aw, declarator declaration-list”,-compound-statement

declaration:
declaration-specifiers init-dectarator-fist,” ;

declaration-list:
declaration
declaration-list deciaration

declaration-specifiers:
storage-class-specifierdeclaration-specifiers”,
type-specifier declaration-specifiersop, -

type-qualifierdeclaration-specifiersow
storage-class-specifier.‘ one of

auto register static extern typedef
type-specifier: one of '

void char short int long float double signed
unsigned striict-or-union-specifier enanr-specifier typedef-name

type-qualifier: one of
const volatile

struct—or-anion-specifier:
stract-or-unionidentifier”, { struct-declaration-fart }
stract-or-unionidentifier

struct-or-union: one of
struot union

struct -declaration-fist.’
struct -declaration
stract-declaration-liststruct -declaration
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init-declarator-list:
' init-declarator

init-dec!arator—Ii.rt , init-deciarator
init-declarator:

decfarator
declarator = initiaiizer

stmet-declaration.-
specifier-qualifier-liststract-deciarator-list ;

speci/ier-qualifier.-Iist:
type-specifier specifier-qaawier-list”,‘}’P€'4“01t_fiErspecifier-qualifier-iistop,

struct—declarator-ii.rt.‘
struct—deciorator
struct +decIarator-fist , struct-deciarator

struct-declarator:
declarator
declaratorap, : constant-expression

enum-specifier:
enum identifierap, { enarnerator-iist }
enum identifier

enumerator—Iist.'
enumerator
enurnerator-list , enumerator

enumerator:
identifier
identifier = constant-expression

declarntor:
painter”, direct-declarator

direct-declarator:
identifier
( declarator 1direct-deciarat-or [ constant-expression”, ]direct-declarator { pararneter-type-list }direct-decIarator ( idflfliififlf-ii.i-‘top,)

pointer:
_

as type-qualifier-lisrap,
it type-qualifier-iistap,pointer

type-qualifier-fist:
type-qualifier
type-qualifier-list type-qaaiitier

pararneter-type-Ii,m
parameter»list
parameter-list , .. . .

parameter-list.‘
parameter-declaration
parameter-fist , parameter-declaration
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iterati’an-statement:
while ( expression } statement
do statement while I expression J ;
for ( expression”, ; expressionap, ; expression”, 1 statement

parameter-declaration:declaration-specifiers iieeiarator
declaration-specifiers abstract-declaratorw,

‘.d""’"{fi'"
_ _ _

j goto identifier ;
identifier-fist , identifier _;.; ' continue ;

i'ni‘ti'ah’zer: 22:51‘ ‘ex $1.0" _

assignment-expression
“In P" 0!" ’

{ iflififlfififif-flit} 'gxpn_r_g_gf0n;
{ ‘"'‘i"l''zE'''I‘3‘ : } assignment-expression

inifiatizer h.fl_
expression , assignment-expression

initialize! ~-31%.
_

assignment-expression:
initiaiizer-iist , initiaiizer

T I; conditiorial-expression

typbmmfl =

anary expression assignment operator assignment expression

specifier-qualifier-fist abstract-declaratorop, assignment-operator: one of
= 4-: /= x: += -3 424:: :-->= 8.: “= '.=

abstract-deeiarator: 2. .

pointer I"-_- eonditiona!-expression:
- pointer”, direct-abstract-deeiaratar 1

.

Iogical-OR-expression
_

logical-OR-expression ‘P expression : conditional-expression
direct-abstract-deelarator:

( abstract-deeiarator ) - '30"-'i‘0'¢"9-f‘i?’¢3350'l'
_

direct-abstract-deeiaratorflp, [ constant-expression,” ] ‘ -_ COHJIHOMI-CIPPESSIGH
dtrect-abstract-deciaratorop, ( parameter-type-Iistop, J !agical_OR_expreSfl.fl"__

.«}.pedef.Mm£; .

logical-AND-expression
,-demy-I-5,.

‘ ‘Z
_

.

logical-OR-expression I E iogieai-AND-expression

statement:
" logical-AND-expression:

,abe;£d_sm,Emen,
inclusive-OR-expression

exprES_fian_fla,£m£"z
Iogical-AND-expression && inclusive-OR-expression

°°"'P°“"d"”""""‘"‘ inclusive-OR-expression:
59I9C"‘0”*-“‘"9"'¢"‘ 7; I exclusive-OR-expression
"e"“"°"""""‘E"""' '. inclusive-OR-expression l exciiisive-OR-expression
jump-statement exclusive-OR-expression:

l£lb£l€d*SfflI£'fl‘l£i'H.' A‘ND-gxp;-gggfgn
'-d9"‘ifi'l'-"' 7 -'“‘"9"“-'"‘ ‘ exclusive-OR-expression " AND-expression
case constant-expression : statement .

default : statement .

-5 «‘1ND‘¢xP'¢3-“'0”-‘
.

=7 equality-expression
expression-Statement.‘ .

3: AND-expressi'on 5. eqiiaiity-expression
expmsflanw ; equality-expression:

compound-statement: relational-expression
{ declaration-list.” Statement-list». } equality-expressio == relational-expression

_

2 e uaiit -ex ression I: relational-ex ression
statement-list:

‘I y P P

statement
relational«expression:

statement-list statement . siuft-expression
.

'-" reiationabexpression «: shift-expression
39“-'°”_""'5""“"""'3"‘-_ f'_£'_'- relational-expression :- shift-expression

115 I EIPFE5-"0" 1 SMIEME-W '-;5- __- relational-expression <= shift-expression
if { expression } statement else statement '- ,e;a,g0na;_exp,£_m;._,n 3,: ,;,m_£.xp,E5_fl-o_.,
switch I expression } statement
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crummy

shtfi-express1'on: I mmm;_1,-M.
additive-expression * def . . .

shift-expression «:4: additive-expression # mafia: {mi§E""F£q"£M£ . .

shift-expression :-> additive-expression # tmdef idflmfier
I enflfier . , rdennfier J token-sequence

addin‘ve-expression:
3 lnclude <fih-names

multiplicative-expression
I 1nc-lude "fi'!enorne"

additive-expression + multiplicative-expression
# 1r_1c1ude token-sequence

additive-expression - n-Iniriplicotive-expression
sf 1:_Lne constant "fiIenome"

multiplicative-expression:
# line constant

_

# error foktfl-Sflquencg
cost-expression , pragma mkflb -on

multiplicative-expression 4+ cost-expression , '”9"”"c‘op:

multiplicative-expression / cast-expression r . _

multiplicative-expressionX cost-expression
P epmcemor °°"d'""""!

cast-expression: .

P’9P’¢}€€-fsor-conditional."
nnary-expression

_

{f-hoe text ehjf-ports else-porrop, # endif
( type-name J cast-expression ,:f_;,-m,_.

unary-expression:
’ If-f constant-expression

postfix-expression
3 lfdef identifier

++ unary-expression _
* ifndef idenrmer

-— nnary-expression
_

gHf.pa”3_- -

unary-operator cost-exraressron £1!-f,h~M text
s1zeof unory-expression E1,-f,pa,.“
s_izeof { I)-’P‘?-Home l any HM,

0"

unarygopefiator: one of I

# elif constant-expression
-

else-,oort:
postfix-expression.‘

_

~ £139.35“ (ex,

pnmary-express:on _.
__

an“mm
* # elsepostfix-expression [ expression ]

postfix-expression I argument-expression-listop, l
postflx-expression‘ . identifier
pastfix-expression -:~ identifier
posgfix-expression ++

postfix-expressio -—

primary-expression.‘
identifier
constant
string
( expression )

argument-expression-list:
assignmenr—expressionargument-expression-fist , assignment-expression

constant:
integer-constant
character-constant
floating-constant
enumeration-constant

The following grammar for the preproocs
lines, but is not suitable for mechanized parsing.
means ordinary program text, non-oonditional preproocssor
prcprocessor conditional constructions.

sor summarizes the structure of control
It includes the symbol text, which

control lines, or oomplete


