CMPS 257

Time: 1 Hr    

  
              Quiz I   


            Spring05-06


	Family Name
	

	First Name
	

	Id. Num
	

	Section
	1 2

(9:30 TR)       (11:00 TR)


	Problem
	Grade
	Your Grade

	 1
	20
	

	 2
	15
	

	 3 
	20
	

	 4 
	35
	

	 5
	15
	

	Total
	105
	


Instructions.
Write your names, Id number, and circle your section in the space provided above. 
THIS IS A CLOSED BOOK, CLOSED NOTES (OPEN MIND ?) Exam !!
Your answers must be presented on the question sheet itself.  Use the provided space for your answers.  If the space is not enough, then most probably you are writing more than what is expected.  In case you need more space, put an “explicit pointer” to where your answer is written or continued (e.g. draw an arrow, or say back of page or both !!!…) For scratch work, you may use the back of the sheet, and the last blank page.  DO NOT CUT OFF ANY PAGE !!  There are 8 pages altogether.  

Problem 1.(20 Points) True or False questions. Circle T or F  [ Not Both ]   If True prove the statement.  If false give a counter example.

.

	a. For languages A and B, if A* = B*, then A = B

	T
	F

	

	b. Context free languages are closed under the star operation.


	T
	F

	


Problem 2.   (15 Points)  

Let  = {0,1}, and consider the following languages:

A = {w* : Every odd position of w has a 0 }

a. List the first 6 strings of A in lexicographic order 

b. Show that A is regular by giving the state diagram of a DFA, with as small a number of states as possible, that recognizes A. 

c. Give as simple a regular expression as possible that represents A
Problem 3.  (20 Points)  

a. Which of the following best expresses the pumping theorem for regular languages ? (Circle one)

A. Suppose that for a language L, there is a pumping length p such that for any string sL of length greater than or equal to p, s can be subdivided as s = xyz in such a way that y is nonempty, |xy|  p, and xynz L for every n 0.  Then L is regular.

B. Suppose L is a regular language. Then for some p > 0, the pumping length for L , any string sL of length greater than or equal to p, every subdivision of s = xyz , with y  nonempty, then  |xy|  p, and xynz L for every n 0.
C. Suppose L is a regular language. Then for some p > 0, the pumping length for L , any string sL of length greater than or equal to p, there is a subdivision of s = xyz , such that y is nonempty, |xy|  p, and xynz L for every n 0.
D. Suppose L is a regular language. Then for every number p >0, and for any string sL of length greater than or equal to p, there is a subdivision of s = xyz , such that  y is nonempty, |vxy|  p, and xynz L for every n 0.
b. Let   = {0,1}, and consider the following language 

EP = {wwR  : w* },  i.e. the set of even length palindromes 

In an attempt to show that EP is not regular using the pumping lemma, the following has been proposed to start with:

“Assume, that EP is regular, and let p be the pumping length.  Let s = 0p10p .Then |s| = 2p+1 p. So s may be decomposed as s = xyz, etc…”
What is wrong with the above ? 

c. Make the correction above and complete the argument.  

d. Using the fact that EP is not regular, and with a suitable regular language L of your choice, use closure properties of regular languages to show that the following language is not regular

.

P = {w = wR  : w* },  i.e. the set of palindromes

Problem 3.(35 Points)

Consider the grammar  G ( {S, T, U}, {0, #}, R, S) where the set of rules R is:

S  T T  |  U

T  0T  |  T 0  | #
U  0U 00 |  #

Let B denote the language that this grammar generates.  Let C denote the language that is generated if T is the start symbol, and let D denote the language generated if U is the start symbol.

a. Give an expression for B in terms of C and D .

b. Give a simple description of the language C . Explain.

c. Give a simple regular expression for C.

d. Give a simple description of the language D . Explain.

e. Give two leftmost derivations for the string 00#000#0 showing the steps. 

f. Give the corresponding two parse trees for 0#000#00

g.  Is the grammar G ambiguous ?  Why ?

Problem 5. (15 Points)

Consider the following state diagram for a PDA, M (K, , s, F)



      

0



 











  

a. Give the explicit formal specifications of M, i.e. what are the K, , s, F ?
K= 

, 


 

 
s =  

 F =

	Input
	0
	0
	1
	1
	
	

	Stack
	0
	
	0
	
	0
	

	p


	
	
	
	
	
	

	q
	
	
	
	
	
	


b. Present a computation of M that shows that M accepts the string 00011.  Show the sequence of configurations in this computation where the starting configuration is ( s, 00011,  ).
c.  What is the language that M recognizes?  Explain.
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