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Consider the following grammar:





		S ( ( S )


		S ( S S


		S ( a





(1 Point) Show a leftmost derivation of the string   (a)(a)























(2 Points) Is this grammar ambiguous? Why or why not?

















	(c) (2 Points) Eliminate the left recursion from this grammar




















#2. (Points) (3 Points) Draw a finite automaton that will recognize the following 4 tokens:





*   **    ***   an unsigned integer of at most 3 digits


�
#3. Consider the following  grammar:





S ( E ; S  	O ( +


S ( e              O ( -


		E ( F O E	O ( e


		E ( e		F ( a


F ( b


	


(2 Points) Show that this grammar is or is not LL(1)
































(2 Points) Construct the top-down parse table for this grammar. You do not need to show the construction steps - just the resulting table.



































(1 Point) Using your table, show a parse for the string  a + b ;











�
#4. Consider the following grammar:





		S ( X Z Z X


		X ( x 


		X ( e


		Z ( z


		Z ( e





(1 Point) What does it derive?




















(2 Points) Is it LL(1)?  Use the definition of LL(1) to justify your answer.




















�
#5. Consider the following grammar:





		S ( X z  |  Z  w


		X ( x X y | x y


		Z ( x Z y y | x y y











(2 Points) Create the LR(0) items (see the last page)









































(2 Points) Create the SLR(1) parsing table






































(1 Point) Using the table in (b), parse xxyyz




















�
#6. Consider the following program outline. Show the run-time stack at the two places


      indicated below. Show static and dynamic links as well as values of variables as they  


      would exist within the activation records at run-time.








		Program main();


			procedure P (int a);


				procedure Q (int b);


					{	( *** Show stack now (1st)


					  R(a+2,b+3);


					}


				{


				   Q(a+1);


				}	  


			Procedure R (int c; int d);


				{		( *** Show stack now (2nd)


				}


			{


			  P(1);


			}





1st stack (1 Point)						(b) 2nd stack ( 1 Point)








�
#7. Consider the following attribute grammar for a program consisting of a single


      copy rule:


P ( { S }                     S.Live = S.Use


	S ( A ;		S.Use = A.Use


				S.Def = A.Def


				A.Live = S.Live


	A ( V��� =  E              E.Use = {LexVal(variables in E)}


				V.Def = {LexVal(V)}


��				A.Def = V.Def


				A.Use = E.Use - V.Def  ( - is set difference)


				V.Live = A.Live - V.Def  ( - is set difference)


				E.Live = E.Use





where E can be any valid expression such as a + b





(1 Point) List the synthesized and inherited attributes:





		Synthesized


		Inherited





(2 Points) Parse and evaluate attribute for the program:





		{


		   a + b


		}





(c) (1 Point) What might these attributes be used for?


		





		


#8. (a) (2 Points) Explain the difference between a recursive descent parser and an SLR or LALR parser in terms of how a parse tree is created, the type of derivation and the use of tables.





     














    (b) (1 Point) Describe the difference between SLR and LALR parsers. 


