CSc 318  Test 3  Wednesday 29 November 2000

>>>>>>>>>>>>>SUGGESTED ANSWERS<<<<<<<<<<<<<<<<<<<

1. (15 pts)  Let L be the language of the DFA    M=(Q, (, s, F, ().  Find an (-NFA for the language LL.

          Assume Q={q1, q2 , …, qn }, s= q1.  Let Q’={q’1, q’2 , …, q’n }, s’=q’1, such that 

          Q(Q’=(.    

              M’=(Q(Q’, (, s, { q’i : qi(F}, (({(q,(,s’): q(F}({( q’i, a, q’j) : ( qi, a, qj)((})

2. (20 pts)  Find a regular expression for the language of the NFA M=(Q, (, s, F, (), where Q={1, 2, 3}, (={a, b, c}, s=1, F={3},  and                                                                   (={ (1,a,2), (1,a,3), (2,c,2), (2,a,3), (3,b,3), (3,c,1)}.

A 3 = ( ( bA 3 ( cA 1  ==> A 3 = b*((  ( cA 1).

A 2  =c A 2 ( a A 3  ==> A 2 = c* a A 3 = c*ab*((  ( cA 1).

A 1 = aA 2 ( aA 3 = a c*ab*((  ( cA 1) ( a b*((  ( cA 1)  

     =  (ac*ab*c  ( ab*c)A1  ( ac*ab* ( ab*

   ==> A1 = (ac*ab*c  ( ab*c)*( ac*ab* ( ab*)

3. (20 pts) Prove that L={a2ib3i : i ( 0}is not regular.  BWOC assume L is regular.

  Let k be such that  w( L, |w|>k ==> w=uvx, |uv|<k, |v|(1, and uvnx(L for n(0.

  Now, let w= a2kb3k. Then w=uvx with |uv|<k and |v|(1 ==> v=a|v| ==> ux ( L.

  But, ux = a2k-|v|b3k.  This is a contradiction.

4. (15 pts) Find a context free grammar whose language is L={ a2ib3i : i ( 0}.  Find another context free grammar whose language is L= {aibi ajbj : j, i ( 0}.

          S ( aaAbbb|(
          S ( AA

          A ( aAb|(
5. (15 pts)  Find a grammar with no (-productions which has the same language as the language given by the CFG     S(aA|Ab|cB|ABac, A(aa|aS|BB, B(b|aS|(.

         Identify nullable non-terminals:  B((, A(BB ==> A(* (.

         Now add productions in preparation for removing (-productions.  Add

           S( a|b|c|Aac|Bac|ac, A(B.   Then the new grammar is (after removing the  

         (-productions) S( a|b|c|Aac|Bac|ac|aA|Ab|cB|ABac, A(aa|aS|BB|B, B(b|aS.

6. (15 pts) Find a grammar in Chomsky Normal Form which has the same language as the language of the CFG    S(BABC, A(aBC|a, B(bAC|b, C(c.

  S( XY, X(BA, Y(BC, A(ZY|a, Z(a, B(VW|b, V(b, W(AC, C(c.
