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All solutionsshouldbe neatlywritten or type set. All majorstepsin proofsandalgorithmsmustbejustified.

1. (10points)For thisproblemyouwill practicecorvertingaNFA to aDFA. Corvertthefollowing NFA to aDFA.
Shaw only thereachablestatesof the DFA. Thetransitionfunctionshouldbe givenin atable.
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2. (10 points) For this problemyou will have practicein shawving that regular languagesare closedundermore
operationsusingfinite automatacontructions We definetheinterleaving of two languagesA andB over X by

A||B = {z1y1 - Tpyn : i, Y; € 5, 21222y € A, andy1y2 - -y, € B}.

For exampleif A = {a,ab} andB = {01} thenA||B = {a01,0a1,01a, ab01, a0bl, a01b,0abl, 0alb,01ab}.
Shaw thatif A andB areregularthensois A||B. Startwith DFA's M; andM, thatacceptd andB, respectiely.
ThenconstrucanNFA thatacceptsd||B.

3. (10 points) For this problemyou shoulddesignalgorithmsin the style of problem3 of the first assignmento
decidepropertiesof deterministicfinite automata.ln particulargivena DFA M = (Q, %, 6, qo, F') thereis a
naturaldirectedgraphG s thatmodelsthetransitions.The setof verticesof G, is @ and(g, p) is anedgein
G if 6(g,0) = pfor somes € X. ThegraphGyy is thetransitiondiagramof M with thelabelsontheedges
removed. You shoulduseG s in your algorithms.

(a) Designan algorithmto decidewhethera DFA acceptsary stringsat all. Thatis, the algorithmgivena
finite automatonV/ determinesf L(M) = ¢.

(b) Designanalgorithmto decidewhethera DFA acceptsnfinitely mary strings.



