CS 685- Midterm
Name: ______________________________________________________

By writing my name on this test I acknowledge that I am bound by the JMU Honor Code.
I.- For the grammar shown below find ALL nullable productions and ALL elements of the FIRST, FOLLOW, and SELECT sets. Notice that ε stands for the empty string. (15 points)
1. S  → aABbCD

2. S  → ε
3. A  → ASd

4. A  → ε

5. B  → Sac

6. B  → eC

7. B  → ε

8. C  → Sf

9. C  → Cg

10. C  → ε

11. D  → a

12. D  → BD

II.- Determine whether or not, the grammar of the previous question is an LL(1) grammar. Why do you want a grammar to be LL(1)? Explain (10 points).

III.-  Left-factorize the grammar shown below. From the parser point of view why is necessary to left-factorize a grammar? Would the lexical analyzer be any different if grammar is not left-factorized? Explain (10 points).
S→ aS

S→ a

S→ b

S→ bY

Y→ b

Y→ bY

IV.- Remove any self-left recursive productions from the grammar shown below. From the parser point of view why is necessary to remove self-left recursive productions from a grammar? Would the lexical analyzer be any different if grammar is not self-left recursive? (10 pts).

S→ Sac

S→ bA

A→ aA

A→ d

V. 


a) Can an LL(1) grammar be ambiguous?  Explain.

b) Can an ambiguous grammar be LL(1)?Explain.

c) Can a left-recursive grammar be LL(1). Explain (15points).

VI.- Answer question 3.19 on page 141 of your textbook (10 points).
VII.- Answer question 3.20 on page 141 of your textbook (10 points).
VIII.- Answer question 4.4 on page 190 of your textbook (10 points).

IX.- If the grammar of question I of this test is an LL(1) grammar then write the action table corresponding for this grammar and show “the movie” for the string “aeba”. Do include commercials or clips of coming attractions in the movie. (10 points). 
