
Homework 4CS 321Due Date: 11/4/09, 2 PMNote: The homeworks should be your own work. You 
an dis
uss the homeworks orally withyour peers, however. You should not use any web sour
es for this assignment. All questions 
arryequal weight. Please see the TA and the instru
tor during the oÆ
e hours to get more help.1. [4.1 Problem 6℄ The symmetri
 di�eren
e of two sets S1 and S2 is de�ned as S1 	 S2 = fx :x 2 S1 or x 2 S2 but x is not in both S1 and S2g.Show that the family of regular languages is 
losed under symmetri
 di�eren
e.2. [4.1 Problem 17℄ The TAIL of a language is de�ned as all suÆxes of its strings, i.e., TAIL(L) =fy : xy 2 L for some x 2 ��g. Note that a string is also its own suÆx. Show that if L isregular, so is TAIL(L).3. [4.1 Problem 25℄ The MIN of a langauge L is de�ned asMIN(L) = fw 2 L : there is no u 2 L; v 2 �+, su
h that w = uvgIn other words, MIN(L) is the set of strings in L su
h that no proper pre�x of those stringsis in L.For example, if L = ab�, then MIN(L) = fag. If L = a�b, then MIN(L) = a�b. If L = a�b�,MIN(L) = �.Show that the family of regular languages is 
losed undet the MIN operation.4. [4.2 Problem 14℄ Find an algorithm for determining whether a regular language L 
ontainsan in�nite number of even length strings.(You do not need to write out detailed pseudo-
ode for an algorithm. Just des
ribe the mainsteps of your algorithm, possibly refering to one or more of the algorithms introdu
ed in thebook se
tion.)5. Prove that the following languages are not regular.(a) [4.3 problem 4
℄ L = fanblak : n = l or l 6= kg.Hint: There are two 
onditions here, and both should be violated for the 
ontradi
tion.So pi
k a string su
h that the se
ond 
ondition is already violated. Pumping shouldensure that it stays violated, while the �rst 
ondition is also violated.(b) [4.3 problem 4d℄ L = fanbl : n � lg.(
) [4.3. problem 5d℄ L = fan : n = 2k for some k � 0g. Hint: It may be useful to use thefa
t that m < 2m for m � 0. In parti
ular 2m +m < 2m + 2m.(d) [4.3 Problem 12℄ L = fanbk
(n+k) : n � 0; k � 0g. You must apply pumping lemmadire
tly and not use the 
losure properties as was done in Example 4.12.(e) [4.3 Problem 16℄ L = fw1
w2 : w1; w2 2 fa; bg�; w1 6= w2g. Hint: Use 
losure propertiesand the pumping lemma.
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