Concepts of Programming Languages

Homework 4
Deadline May 23
1) Study the PDF-document on the course’s Web-page that is describing the elimination of direct and indirect left recursion. 
Hint: The elimination of left recursion can fail (due to problems with the grammar itself). If you recognize such a case in one of the below exercises, explain the reasons for the fail.
a) Eliminate all epsilon rules in the following grammar:

A → ε | xAy | AA

S → Sa | aSSSb | ε
b) Eliminate left recursion in the following grammar:

A → Ab | aC 

B → BaBB | BA

C → bC | BA
c) Eliminate left recursion in the following grammar:

T → Txxy | TaabT | TTa
d) Eliminate left recursion in the following grammar:

A → Ba | Baa 

B → Ab | Abb

e) Eliminate left recursion in the following grammar:

S → Aa | Bb 

A → Aa | Abc | c | Sb

B → bb
