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SOLUTION TO ASSIGNMENT 2 - PART II

5. If L is regular, it is accepted by some DFA, say A = (Q, %, 0, so, F'). We will
construct an e-NFA, such that L(B) = third(L(A)). Here you need four copies
of A. Formally,

B=(Q x{1,2,3,4},%,p, F x {2,3,4}),

where p =

{({p,1),€,(q,2)) : (p,a,q) €9, for some a € ¥} U
{({p,2),€,(q,3)) : (p,a,q) €9, for some a € ¥} U
{((p:3),€,(q,4)) : (pra,q) € 6} U
{((p.4),€,{p,1)) :p € Q}



6. The following DFA describes the language L.

0 1 0

start — @

Call this DFA A. Clearly L(A) = L. More precisely, A = ({ro, r1,r2},{0, 1}, 0, {r1,m2}).
Construct B = ({ro,r1,72},{0,1},7, {r1,r2}), where

Y(q,a) = d(g, h(a)),

for all ¢ € {ry,r9,73} and all a € {0,1}.

Then L(B) = h™'(L(A)) = h™*(L). The transition diagram for B is shown
below.




7. Table of distinguishabilities:

B| x

C|x x

DO x x

Elx O x x

Filx x O x x

G|lO x x O x x

Hix O x x (O x x
Ilx x O x x (O x x
A B C D E F G H

e Using the table we can construct the minimum state equivalent DFA.




(a) {a™™:n>2,m>1}

a,b

To show that this automaton is minimal, we compute its table of distin-
guishabilities:
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(b) {a™b:n >0} U{ab” :n>1}
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To show that this automaton is minimal, we compute its table of distin-
guishabilities:
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(¢) {a"b:n>0}U{ab™:n > 1}

To show that this automaton is minimal, we compute its table of distin-
guishabilities:
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