Corso di laurea Specialistica in Informatica

Compilatori
Second Middle Course Test

2008, June 4 
 (time to do: 2 h – The exercises must be solved in the order they appear)

Exercise 1

Let G be the following grammar:

S::= S S b | B c

A::= b A c | a 

B::= c | a A

a) Compute the LR(1) canonical collection of the set of items. 

b) Is G a LR(1) grammar? Why?

c) Comment if G is a SLR(1) grammar, or is not. 

Exercise 2

Let G be the following grammar:


S ::= S T |




T::= [L U

U::= S] | ]



L::= ide | num

that defines the language of the forests of trees which are labeled by identifiers, ide, and integers, num. Define an L-attributed, ascending, translation scheme that computes an attribute “tree” which evaluates to true if and only if S is deriving a forest of trees whose internal vertices are labeled by integers which count the number of leaves reached from the vertex. For instance, for the following forest

[2 [x] [y]] [[5] [x] [2 [1 [1 [x]]] [x]] [z] [w]] 

the value of attribute S.tree is true.

Exercise 3
Extend the grammar of the language Semplice, discussed in the course, with 

DoWhile::= G while Exp


G::= do C

that defines an indeterminate iterator “do C while E” which executes command “C” until the boolean expression “E” evaluates to false. Complete the grammar with a L-attributed, translation scheme for emitting three-address code, by side effects, assuming that:

a) Expressions are translated using short circuit

b) Expressions are translated by value translation

c) In the case (a) above, show the code that is generated from the translation of

x  := true;

do x := x & y while x;

