



CS 410 Homework 3 Solution

Problem 1 [10 points]
Consider the following grammar to describe grammars that use bison syntax. Note: <eps> denotes the empty string. 

gmr -->  prod

gmr -->  gmr prod 

prod --> nt ':' RHS opt ';'

RHS --> symbol RHS

RHS --> <eps>
symbol --> t
symbol --> nt
opt --> '|' RHS opt

opt --> <eps>
Create the table for a table-driven LL(1) parser for this grammar. Show your work. In particular, show: 

1. transformed grammar without left recursion (if necessary). 
gmr( prod g’

g’( prod g’|<eps>

prod(nt : RHS opt;

RHS( symbol RHS | <eps>

symbol( t| nt

opt(’|’ RHS opt | <eps>
2. left-factored grammar (starting with the grammar from the first part) (if necessary) 
No left factoring is necessary

3. FIRST sets of all non-terminals
FIR(opt)={|,<eps>} 

FIR(sym)={t,nt} 

FIR(RHS)=FIR(sym) U {t} ={t,nt,<eps>} 

FIR(prod)={nt} 

FIR(gmr)=FIR(prod)={nt} 

FIR(g’)= FIR(prod) U {t} ={nt,<eps>} 

4. FOLLOW sets of all non-terminals 
FOL(gmr)={$} 

FOL(g’)=FOL(gmr)={$}
FOL(opt)={;} 

FOL(RHS)=FIR(opt) U {t}U{$} ={l,;} 

FOL(sym)=(FIR(RHS)-{t})U FOL(RHS)={t,nt,|,;}
FOL(prod)=FIR(g’)-{<eps>})U FOl(gmr)={nt,$} 

5. the table itself 
	
	t
	nt
	|
	;
	$

	gmr
	
	prod g’
	
	
	

	g’
	
	prod g’
	
	
	<eps>

	prod
	
	nt : RHS opt ;
	
	
	

	RHS
	symbol RHS
	symbol RHS
	<eps>
	<eps>
	

	symbol
	t
	nt
	
	
	

	opt
	
	
	| RHS opt
	<eps>
	


Problem 2 [10 points]
The following is a version of an expression grammar. Do the steps to make an LL(1) parse table (shown above for problem 1). If there are conflicts, show all the values that can go in a spot in the table. 

E -->   E + E

     |  E - E

     |  id
1. transformed grammar without left recursion (if necessary).
 E( id Q

Q( +EQ

     |  -EQ

     |  <eps>
2. left-factored grammar (starting with the grammar from the first part) (if necessary) 
No left factoring is necessary

3. FIRST sets of all non-terminals
FIR(E)={id} 

FIR(Q)={+,-,<eps>} 

4. FOLLOW sets of all non-terminals 
FOL(E)={$}U (FIR(Q)-{<eps>}) U FOL(Q) = {$,+,-}
FOL(Q)=FOL(E)={$,+,-}
5. the table itself 
	
	+
	-
	id
	$

	E
	
	
	id Q
	

	Q
	<eps>/+TQ
	<eps>/-TQ
	
	<eps>






conflict


