COT 4210: Discrete Structures II 

Final Exam - Spring 2005

April 27, 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. Each question except for the last one is worth 11 points, but some of these questions are easier than others. Thus, you should attempt the easier/quicker questions first.)

1) (11 pts) Create a DFA over the alphabet {0, 1} that accepts all strings of even length that start and end with the same character. (Note: ( must be accepted also!) Draw your final answer, clearly specifying each formal component of the DFA.

2) (11 pts) Given two DFAs D1 and D2, describe an algorithm to create a DFA D3 which accepts the language L(D1) - L(D2).

3) (11 pts) Create an NFA that accepts the same language described by the regular expression 0*(111 ( 01)* ( 1*(00 ( 1), using the algorithm shown in the text. For simplicity's sake, when it's clear that a state with an ( transition to it can be removed, do so to limit the bulkiness of your final answer.

4) (11 pts) Consider the following grammar that is in the process of being converted into Greibach Normal Form:

S ( AB | AaB | (
A ( BCa | Cbb | CbB

B ( Cb | Caa | aBC

C ( abR | bR | baaR | a | b

R ( CR | C

After this grammar is converted into Greibach normal form, how many rules for C, B, A, S and R will there be? (Determine these values in the order indicated in the question.) Explain your answer.

5) (11 pts) Prove that the language L = {anbman | 0 < m < n} is not context-free.

6) (11 pts) Define a PDA-Deterministic as a regular PDA w/o non-deterministic capabilities. Specifically, whereas ( is defined as 
[image: image1.wmf])

(

e

e

e

G

´

®

G

´

S

´

Q

P

Q

in a regular PDA, define it as follows for a PDA-Deterministic: 
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. Thus, for each input state, input character and stack character (or epsilon) there will be a single output state, and a single character pushed onto the stack. Prove or disprove: A PDA-Deterministic can only accept regular languages. (Note: If you carefully look at the description, there is a bit on non-determinism in it, thus the given name is a slight misnomer.)

7) (11 pts) A two-way tape Turing Machine is the same as a standard Turing Machine except that the tape extends infinitely in both directions. At the beginning of execution, the tape head begins at the leftmost character of the input. Describe how an arbitrary two-way tape Turing Machine M can be simulated by a standard Turing Machine M'.

8) (11 pts) A version of the Knapsack problem is as follows: Given a set of items I =  {I1, I2, ... , In} such that each item Ik (1 ( k ( n) has associated with it an ordered pair of positive integers (vk, wk), where vk stands for the value of item k and wk stands for the weight of item k, and a target sum value V, and a target sum weight W, determine whether or not there exists a subset of items from I such that the sum of their values is equal V and the sum of their weights is equal to W. Show that Knapsack 
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Subset Sum. (Hint: Let W' = 
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+ 1, and use this as a "base" in creating a single number out of the ordered pair (vk, wk).)

9) (11 pts) Given the 3-SAT formula (a ( (b ( c) ( (d ( (a ( e) ( (c ( (d ( (e), use the reduction given in section 7.5 of the text to create an instance of Subset-Sum that is true if and only if the formula above is satisfiable. (For ease of grading, please consider the boolean literals in alphabetical order and the clauses in the order they appear above.)

10) (1 pt) Vinton G. Cerf and Robert E. Kahn won the 2004 Turing Award for their pioneering work on the inner workings of the Internet. After whom is the award named?
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