Assignment 2 (100 points, Chapters 2, 3, 4)
Submission: Please type your answers in this WORD file and submit to Tracs.

1. (10) List elements for a specified language.
(1) Let L1 = {peach, apple, cherry} and L2 = {pie, cobbler, (}.  List the elements of L1L2 in lexicographic order (shortest first, then alphabetically if same length).
 (2) Let L = {w ( {1, 2, 3}*: |w| is even}.  List the first twelve elements of L in lexicographic order.
2. (15) For each language L, examine the correctness of the English description and whether the given strings are in L. 
(1) L = {w ( {a, b}*: exactly one prefix of w ends in a}.
       (a) Correct or incorrect: L is the set of strings composed of zero or more b’s and a single a.  
       (b) Which of the following strings are in L: (, a, b, aa, ab, ba, bb, aab, bba, bbab.
      (2) L = {w ( {a, b}*: all prefixes of w end in a}.
      (a) Correct or incorrect:  L is (.

      (b) Which of the following strings are in L: (, a, b, aa, ab, ba, bb, aab, bba 
      (3) L = {w ( {a, b}*: (x ( {a, b}+ (w = axa)}
      (a) Correct or incorrect: L is the set of strings over the alphabet {a, b} that start and end with a. 
      (b) Which of the following strings are in L: (, a, b, aa, ab, ba, bb, aba, bab, aaa, bbb.
3. (45) For each statement, state whether it is True or False.  If False, give a counterexample.
(1) (L1, L2 (L1 = L2 iff L1* = L2*). 
(2) Every infinite language is the complement of a finite language.
(3) (L ((LR)R = L).

(4) (L1, L2 ((L1 L2)* = L1* L2*).

(5) (L1, L2 ((L1*L2*L1*)* = (L2 ( L1)*).
(6) (L1, L2 ((L1 ( L2)* = L1* ( L2*).  
(7) (L1, L2, L3 ((L1 ( L2) L3 = (L1 L3) ( (L2 L3)).  
(8) (L1, L2 ((L1 - L2) = (L2 - L1)).

(9) (L1, L2, L3 ((L1 L2) ( L3 = (L1 ( L3) (L2 ( L3)).  
(10) (L ((L+)+ = L+).

(11) (L (L* L = L+).
(12) (L ((L+)* = L*).  

(13) (L ((L* = {(}). 

(14) (L (( ( L+ = L*). 

(15) (L1, L2 ((L1 ( L2)* = (L2 ( L1)*).

4. (10) Cast each of the following problems into a language recognition problem. You only need to describe the language to be recognized (Hint: study the examples discussed in class, e.g., casting multiplication).
(1) Given two sets S1 and S2, compute their union
(2) Given a database D and a query Q, compute the results of Q executed against D.
5. (10) Consider the following problem: given a list of integers N and an individual integer n, is there any element of N that is a factor of n?
(1) Is there a semi-decision procedure for the problem? If yes, describe it in English or pseudocode. 
(2) Is there a decision procedure for the problem? If yes, describe it in English or pseudocode.
6. (10) Given a Java program p and the input 0, consider the problem, “Does p ever output anything?”
(1) Is there a semi-decision procedure for the problem? If yes, describe it in English or pseudocode. 
(2) Is there a decision procedure for the problem? If yes, describe it in English or pseudocode. 
