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All solutionsshouldbeneatlywrittenor typeset.All majorstepsin proofsandalgorithmsmustbejustified.

1. (10points)In thisproblemyouwill practicecreatingNFAs from regularexpressionsandremoving � -transitions
Considertheregularexpression��� �����
	�	
�����

.

(a) Usethestandardconstruction(seeexamples1.30and1.31in thebook) to constructanNFA thataccepts
thelanguage� � � � .

(b) Take the resultof part (a) andconstructanNFA with no � -transitions.To do this, first compute� ����� ����������� ���
for all

�
. Usethiscomputationto constructthetransitionfunctionof thenew NFA.

2. (10 points) In this problemyou will practicethe processof converting a finite automatoninto an equivalent
regular expression.Considerthe following NFA. Show eachof the stepsin the stateeliminationmethodfor
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converting the NFA into a regular expression.For eachintermediateGNFA, the regular expressionson each
transitionmaybesimplifiedto keeptheregularexpressionassmallaspossible.

3. (15points)For thisproblemyouwill examinetwo approachesfor showing thattheregularlanguagesareclosed
underreversal.Recallthatfor a string � , �! denotesits reversal.For example,

���"	�	�	
�  #� 	�	�	$�
. We canalso

definethereversalof a languageby
�  � � �  � �&%�� �('

(a) Given an NFA ) � �+*-,/.!,10
,��32
,�45�
without � transitions,constructan NFA )76 suchthat � � )76 � �

� � ) �  . Write thebehavioral lemmathatrelatesthebehavior of ) and )76 .
(b) Show by inductiononthelengthof regularexpressionsthatfor everyregularexpression� thereis aregular

expression�86 suchthat � � �96 � �:� � � �  .
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