CS3133
HW#1

DuE: Tuesday, August 28

1. (5 points) Give a necessary and sufficient condition on language L for L~ to be finite.
That is, fill in the ### in the following THEOREM.

THEOREM: For any language L, L is finite if and only if ###.

2. (7 points) Let L < {0,1}* be the set of all binary strings which contain the substring

011. Thatis, 111¢ L, 0011100 L, 010001 ¢ L and 1000101 ¢ L. Show that L is
regular.

3. (10 points) Prove that any finite language over a finite set X is regular. Hint: Consider
the DFA to accept {0,1,111} .



CS3133
Solutions to HW#1

1. THEOREM: For any language L, L is finite ifand only if L= .

2. L is accepted by M = ({0, 0y, 0y, ys },{0,1}, 6,0, {yy, } ) » Where state g, means the last
symbol read was a 0, state q,, means the last two symbols read were 01, and state ¢,
means that a 011 has been read (though not necessarily the last three symbols).
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3.1f L=@ thenitis accepted by M =({q},%,5,9,2), where 5(q,a)=q forall acX.
Otherwise let n be the length of a longest string appearing in L. We construct an acceptor
for L with 2™ states Q = {qw lweE" Alw|< n} U {Oyacinore; and initial state g, . The final

states of our acceptor are {qw |we L} . The transition function of our acceptor is defined
forall g, €Q,aeX by 5(qblackhole , a) = Opjacknore aNC

5(qw1a)={

if [w|<n, thenq,,,

EISe qblackhole

As an example in case L=, for L={0,1,111} we construct the acceptor with states

{9, G0, G, oo Goss Chio» Gha Gooo Aoon Goror Gt Ghon Ghors Ghsor Grses Chtackoe S
initial state g, , and final states {q,,q,,q;,,} . The transition function is
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