COSC 39 Working Session — Jan 26 Winter 2021

1. Turn the following regular expressions into equivalent DFAs.

(@) (e1+10)(0+1+¢)
(b) 1*+ 10*+ 100*
(@ e+0(@+1)*+1(0+1)*

2. Let N be a given NFA (Q,S,A, X, 6). The language accepted by N is defined as
LIN):={wex*:5*(S,w)NA+D}.

We showed in class that the language L(N) must be regular/automatic.

Prove that the following language associated to the given NFA N is also regular/automatic.

LY(N) :={wex*:5%S,w) CA}

3. Let L be an arbitrary regular/automatic language. Prove that the following languages are
also regular/automatic.

(a) complement(L) := {W eEX wé L}

(b) reverse(L) :={wfex*:welL}

(© both(L,L'):={wex*:welLnL'}

(d) prefix(L) := {x eX*:xy €L forsome y e * }
(e) cycle(L) := {xy : yx € L for some x, y € ¥* }



