
CS341 Automata TheorySummer 2005Midterm Pra
ti
e Problems - Sele
ted Solutions1. De�ne a deterministi
 �nite automaton for the following languages:(a) L = fw 2 f0; 1; :::9g�jw represents an odd natural number with no leading 0sg
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) L = fw 2 fa; bg�jw 
ontains the string aba or w does not 
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2. De�ne an NFA that re
ognizes the following languages:(a) L = fw 2 fa; bg�jw 
ontains at least one instan
e of abaa, abbb, or baabg
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) L = fw 2 fa; b; 
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3. Des
ribe 
on
isely the language des
ribed by the regular expression.(a) (a�a)b [ bAll strings of 0 or more a's followed by a single b.(b) (a�b�)�ab [ (a�b�)�ba(b [ a)�All strings of a's and b's that 
ontain either substring ba or end in ab.4. Write a regular expression that represents the following languages.(a) L = fw 2 fa; bg�j#a(w) � 5gb�(a [ ")b�(a [ ")b�(a [ ")b�(a [ ")b�(a [ ")b�(b) L = fw 2 fa; bg�j#a(w) �3 0g(b�ab�ab�ab�)�b�(
) L = fw 2 fa; bg�jw 
ontains exa
tly one o

urren
e of string aag(ab [ b)�aa(ba [ b)�5. Use the algorithm presented in 
lass to 
onvert the regular expression (0[1)�000(0[1)�to an NFA.6. Convert the following �nite automaton to a regular expression using the algorithmgiven in 
lass.
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47. 1.29 in Sipser8. 1.30 in Sipser9. 1.40a in Sipser10. 1.46bd in Sipser11. True or False:(a) The union of an in�nite number of regular languages is regular.False. Re
all that L = f02n jn � 0g is not regular. ButL = f01g [ f02g [ f04g [ :::g, where ea
h of the singleton sets f02ig (for �xed i)is regular.(b) The interse
tion of an in�nite number of regular languages is regular.(
) Every subset of a regular language is regular.False. The set L = fanbnjn � 0g is a non-regular subset of regular language(a [ b)�.12. 2.3 in Sipser13. 2.414. 2.815. 2.6a16. 2.30ab
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