
Introduction to Language Theory and Compilation
Solutions

Session 6: First sets, Follow sets and LL(1) parsing

Solutions
Ex. 1. With regards to the grammar:

1. Give the First1(A) and the Follow1(A) sets for each A ∈V .

Symbol First1() Follow1()

S begin
program begin $
statement list ID read write end
statement tail ID read write ε end
statement ID read write ID read write end
id list ID )
id tail , ε )
expr list ( ID INTLIT )
expr tail , ε )
expression ( ID INTLIT ; , )
primary tail + - ε ; , )
primary ( ID INTLIT + - ; , )
add op + - ( ID INTLIT

2. Give the First2(<expression>) and the Follow2(<expression>) sets.

First2(< expression >) = { ((, (ID, (INTLIT, ID+, ID-, INTLIT+, INTLIT-, ID, INTLIT }

Follow2(< expression >) = { ,(, ,ID, ,INTLIT, );, )+, )-, ),, )), ;read, ;write, ;ID,
;end }

Ex. 2. Which grammars are LL(1)?

1. not LL(1) because a ∈ Follow1(A), a ∈ First1(A) and we have the rule A→ ε . Thus, M[A,a] =
{Produce 2,Produce 3}.

2. LL(1).

3. LL(1).

4. not LL(1) because b ∈ First1(A), b ∈ Follow1(B) and we have the rule B→ ε . Thus, M[A,b] =
{Produce 3,Produce 4}.

Ex. 3. Give the action table of the grammar:

- ( ) ID $
<S> 1 1 1
<Expr> 2 3 4
<ExprTail> 5 6 6
<Var> 7
<VarTail> 9 8 9 9
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Ex. 4. Program a recursive descent parser (in C, C++, . . . ) for rules (14) through (21).

void void e x p r e s s i o n ( ) {
p r i m a r y ( ) ; p r i m a r y _ t a i l ( ) ;

}
void p r i m a r y _ t a i l ( ) {

t o k e n t o k = n e x t _ t o k e n ( ) ;
/ / p r i m a r y _ t a i l i s n u l l a b l e , we check w i t h t h e f o l l o w s e t
/ / and r e t u r n i f p r i m a r y _ t a i l has t o be e p s i l o n
sw i t ch ( t o k ) {
case ’ ; ’ :
case ’ , ’ :
case ’ ( ’ : re turn ;
}
/ / o t h e r w i s e , we t r y t o match t h e r u l e
add_op ( ) ; p r i m a r y ( ) ; p r i m a r y _ t a i l ( ) ;

}
void p r i m a r y ( ) {

t o k e n t o k = n e x t _ t o k e n ( ) ;
sw i t ch ( t o k ) {
case ’ ( ’ :

match ( ’ ( ’ ) ; e x p r e s s i o n ( ) ; match ( ’ ) ’ ) ;
break ;

case ID :
match ( ID ) ;
break ;

case INTLIT :
match ( INTLIT ) ;
break ;

d e f a u l t :
s y n t a x _ e r r o r ( t o k ) ; break ;

}
}
void add_op ( ) {

t o k e n t o k = n e x t _ t o k e n ( ) ;
sw i t ch ( t o k ) {
case ’+ ’ :

match ( ’+ ’ ) ;
break ;

case ’− ’ :
match ( ’− ’ ) ;
break ;

d e f a u l t :
s y n t a x _ e r r o r ( t o k ) ; break ;

}
}
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