CS 503
Foundations of Computer Science

Final exam 
You may upload this or print it out so you can write the answers and mail it to me 2 day express. Mail to Karen Lemone, PO Box 706, Vinalhaven, Maine 04863
Summer 2006
#1. (5 Points) Consider the language, L = {0*1n0*1n0* | n > 0}  Using the pumping lemma, show that this language is not regular

#2. (3 Points) Show that L = {0*1n0*1n0* | n > 0}* is regular. (Note this is the Kleene closure of the language of #1)

 #3. (4 Points) Use the subset construction to convert the following NFA to a DFA. Show each step clearly. Redraw the graph.
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#4. (4 Points) Minimize your dfa from #4. Show the steps of your algorithm clearly. If you are not using the Partitioning algorithm be especially clear!

#5. (4 Points) Given a regular expression r and a string w, show that the question  ”Is w L(r)” is decidable.

#6. (2 Points)  Design a dfa to accept strings over {0,1}* that do not contain two consecutive 1’s. 

#7. (3 Points) Create the regular expression for the following by eliminating states:
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#8. (4 Points) Given the following CFG:

S ( a S b S | b S a S | 

a) Show a leftmost derivation of a b a b.

b) Show a parse tree for a b a b.

c) What is L(G)?
d) Show G is ambiguous

#9. (5 Points) a) Define Chomsky Normal Form (I am having you do this for the next parts. There are 2 different definitions and I need to know which one you are using)

b) (1 Point) Name the steps an algorithm would take to convert an arbitrary context free grammar to Chomsky Normal Form

c) (3 Points) Convert the following grammar to Chomsky Normal Form

S ( A | 1 B | 
A ( 0 | 
B ( 1 | A C
C ( 0 C | 0

#10. (8 Points) For each of the following languages, determine where in the Chomsky hierarchy it belongs. State your answer and then prove it. Specifically:

· If the language is regular, prove it is regular.
· If the language is context-free, but not regular, prove that it is context-free and prove that it is not regular
· If the language is recursive, but not context-free, prove that it is context-free and prove that it is not context-free

· If the language is recursively enumerable(r.e.), but not recursive, prove that it is recursively enumerable and prove that it is not recursive.

· If the language is  not recursively enumerable, prove that it is recursively enumerable.

For any answer involving Turing machines, you need only describe how the Turing Machine works. 

a) L = {<M,w> | M halts on input w}

b) L = {1i 0+1 i 0+  | i > 0}*

c) L = {w w} | w  {a,b}* }

d) L = a*b*
#11. (4 Points) a) Show, using pictures if you wish, that recursive languages are closed under

i) complement

ii) union
b) Prove that a language L is recursive if and only if L and ~L are recursively enumerable.
#12. (4 Points)  a) Describe the steps needed to show a new problem is NP-Complete.
b) What is the significance of NP-Complete for Computer Science problems?
