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All solutionsshouldbe neatlywritten or type set. All majorstepsin proofsandalgorithmsmustbejustified.

1.

(10points)In this problemyouwill practicecreatingNFAs from regularexpressiong&ndremoving e-transitions
Considertheregularexpressionx = (0 U 11)*0.

(a) Usethestandarctonstructionseeexamplesl.30and1.31in the book)to constructan NFA thataccepts
thelanguagel(a).

(b) Take theresultof part(a) andconstructan NFA with no e-transitions.To do this, first computeE(q) =
{p: ¢ = p} for all q. Usethis computatiorto constructhetransitionfunction of the new NFA.

(10 points) In this problemyou will practicethe processof corverting a finite automatoninto an equivalent
regular expression. Considerthe following NFA. Shav eachof the stepsin the stateelimination methodfor

corvertingthe NFA into a regular expression. For eachintermediateGNFA, the regular expressionson each
transitionmay be simplifiedto keepthe regularexpressiorassmallaspossible.

. (15points)For this problemyouwill examinetwo approachefor shaving thattheregularlanguagesreclosed

underreversal.Recallthatfor astringw, w denotests reversal.For example,(0111)% = 1110. We canalso
definethereversalof alanguageby
LE = {wh:weL}.

(a) GivenanNFA M = (Q, %, 4, g0, F') without ¢ transitions,constructan NFA M’ suchthat L(M') =
L(M)E. Write the behaioral lemmathatrelatesthe behavior of M and M.

(b) Shaw by inductiononthelengthof regularexpressionshatfor everyregularexpression thereis aregular
expression’ suchthatL(a') = L(a)®.



