Midterm - CSE 40243 – Compilers – Spring 2006 – Prof. Douglas Thain

(1 point)  Name:
1 - Write a regular expression that matches any integer divisible by four. (3 points)
2- Many shell languages allow sentences to contain either double (“) or single(‘) quotes.  In these languages, it is legal to nest singly quoted sentences within double quoted sentences, and vice versa.  However, it is not legal to use more than two layers of quotations, or to nest using the same kind of quotation mark.
In such a language, the following sentences are legal:

“rubber baby buggy bumpers”

(double quotes around the whole)
“rubber ba’by bug’gy bumpers”

(single quotes within double quotes)
rubber ‘baby “buggy” ’ bumpers

(double quotes within single quotes)

 “rubber baby” ‘buggy bumpers’

(double quotes followed by single quotes)
But these sentences would not be legal.

“clean ‘as “a” ’ whistle”  


(nesting more than two deep)
‘clean as a whistle” 



(unmatched quotation marks)

“clean as a whistle



(missing quotation mark)
2a - Draw a finite automaton that accepts sentences in the language described above.  You need only accept letters, spaces, and quotation marks.
Do not consider escape characters, backslash codes, or similar problems.  (3 points)
2b - Write out the regular expression equivalent to the finite automaton.  (3 points)
3 - Consider the following grammar G1:

1.  G ( S

2.  S ( if ( E ) S endif
3.  S ( if ( E ) S else S endif
4.  S ( print E

5.  E ( E + ident
6.  E ( ( E )
7.  E ( ident
3a - G1 is not quite an LL(1) grammar.  Indicate what makes it not LL(1).  (5 points)
3b – Write a new grammar G2 that is LL(1) but is otherwise equivalent to G1. (5 points)
3c – Write out the LL(1) parse table for your new grammar G2.  (10 points)
(Note: this table has more rows and columns than you need.)

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


4 - Consider the following grammar G3:

1.  G ( S

2.  S ( if ident S

3.  S ( print E

4.  E ( E + E
5.  E ( ident
4a – Write out the characteristic finite state machine for G3 below.  (10 points)
4b – By examining the CFSM, on the previous page, you will see that G3 is not LR(0). Indicate which states of the CFSM have problems, and what the problems are.  (5 points)
4c – Write out a new grammar G4 that is LR(0).  (5 points)
G4 need not be equivalent to G3, but it should be very similar. 
Explain what makes the new grammar LR(0).

