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Homework 2 Solution: CFG and Parsing

l. (10pts) Write a context-free grammar describing the syntax of variable declarations
in the C language. In particular, each variable declaration should start with a type,
followed by a sequence of variables and anays being declared. The terminals of your
grammar include

lNT (the "int" keyword)
FLOAT (the "fl-oat" keyword)
ID ( variable names)
IVAL (lnteger values)
FVAL (floating point val-ues)
rr Irr rr] " (1eft/right bracket)
rr*rr (the pointer operator)
tt-tt (the assignnent operator)
rr ' rr (semicoLon)

", " (comma)

Note that iriitialization is allowed inside variable declarations, but you do not need
to ensure type correctness of the variable initializations (i.e., it is OK to initialize an
integer variable with a floating point value) . As a test case, your grammar should
accept

int a = 5, b[100], c[100] [200];
f Loat* polnter[3] , *d = 0;

but should reject

int float a;
float 34 a;

Solution: Context-free grammar for C variable declarations:

var-declarations ::: type var-declarators I

var-declarators : : - var-declarator I var-declarators, var-declarator
var-declarator ::: var-declarator-id I var-declarator-id : var-initializer
var-declaratorid ::: ID I * var-declarator-id I var-declarator-id I IVAL ]

varinitializer ::: IVAL I FVAL
type ::- INT I FLOAT


