
Sample Solutions for Chapter 3 
 
Exercise 9: LL(1) Property (3) 
 
Given the following grammar (back, contents, cover, index, intro, page, and preface are terminal symbols): 

Book  = cover Heading Body back. 
Heading  = [preface] contents. 
Body  = {Chapter} Chapter [index]. 
Chapter  = intro | Chapter page. 

a) Find all LL(1) conflicts. 
b) Transform the grammar so that it is LL(1). 
 
 

Solution 

a) LL(1) conflicts 

 The production of Chapter is left-recursive. Left-recursion is always an LL(1) conflict. 

 In the production of Body, the terminal start symbols and the terminal successors of the deletable 
construct {Chapter} are not disjoint. 

First({Chapter}) = {intro} 
Follow({Chapter}) = First(Chapter) + {index, back} = {intro, index, back} 

 If the parser is in front of {Chapter}, it cannot decide whether it should enter the iteration with intro or 
skip it. 

 
b) Transformation into an equivalent LL(1) grammar 

 The production of Chapter can be expressed as follows using iteration: 

Chapter = intro {page}. 

 The production of Body can be transformed into: 

Body = Chapter {Chapter} [index] . 

 The LL(1) grammar therefore looks as follows: 

Book  = cover Heading Body back. 
Heading = [preface] contents. 
Body  = Chapter {Chapter} [index]. 
Chapter = intro {page}. 

  




