COT 4210: Discrete Structures II 

Exam #1

February 14, 2005

Name: _______________

Lecturer: Arup Guha

(Directions: Please justify your answer to each question. No answer, even if it is correct, will be given full credit without the proper justification.)

1) (10 pts)

a) Draw a DFA with the following formal description:


Q = {q0, q1, q2, q3}, Σ = {0, 1}, q0 is the start state, F = {q1, q2, q3}
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	q0
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b) Give a single sentence English description of the language this DFA accepts.

2) (15 pts) Consider creating a GNFA out of the DFA given in question #1. (Simply add a new start state, qstart, adding a transition δ(qstart, ε) = q0 and another state qaccept, with the transitions δ(q1, ε) = qfinal, δ(q2, ε) = qfinal, and δ(q3, ε) = qfinal.) Draw the resulting GNFA after ripping out state q2.

3) (15 pts) Let N be a NFA that recognizes the language L. Consider creating an NFA N' that is the same as N, except its set of accept states, F' = Q – F, where Q and F are the set of states and set of accept states in N, respectively. 

a) Prove or disprove: ~L = L(N'), (Note: ~ denotes complement)

b) Prove of disprove: ~L ( L(N')

4) (15 pts) Determine the transition function for the DFA that is equivalent to the NFA below. Use the algorithm given in the text and label your states accordingly. (Thus, each state in your DFA should be a subset of states from the NFA.)

Q = {q0, q1, q2}, Σ = {0, 1}, q0 is the start state, F = {q0, q2}
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5) (15 pts) L = {0p | p ( Primes}. Use the pumping lemma for regular languages to prove that L is not regular.

6) (15 pts) Let G be the context free grammar described below:


S (   AB


A (  0A0 | 1A1 | 0 | 1 | ε


B (  11B | ε

a) Show the leftmost derivation of the string 01101111 in G.

b) Draw the parse tree for the derivation in part a.

c) Describe in English the set of strings this machine accepts.

7) (15 pts) Convert the grammar below into a PDA that accepts the exact same language, using the construction in section 2.2 of the text. (S is the start symbol, the alphabet is {0,1} and the variables are S, A and B.)

S (   AB


A (  A0 | 1 | ε


B (  10B | ε
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