CSE 322
Winter Quarter 2003
Assignment 4
Due Friday, January 31

All solutions should be neatly written or type set. All major steps in proofs and algorithms must be justified.

1.

(10 points) In this problem you will practice creating NFAs from regular expressions and renagvamgitions
Consider the regular expressian= (01 U 1)*0.

(a) Use the standard construction (see theorem 3.7 on page 102 of the text) to constiNERatmat accepts
the languagd.(a).

(b) Take the result of part (a) and construct an NFA with#ti@ansitions. To do this, first compute ECLOGIE
= {p : pis reachable frong by € transitiong. Use this computation to construct the transition function of
the new NFA.

. (10 points) Regular expressions are formed using union, concatenation, and Kleene star. An alternative form of

regular expressions is callathr-free regular exprssionsver > which are formed using union, concatenation,
and complement. The basis star-free regular expressions are the symbalsdpn. More formally,L(a) = {a}
and L(¢) = the empty set. Iix and 3 are star-free regular expressions o¥ethen so arex U 3, o, and
-, whereL(a U §) = the union ofL(«) and L(3), L(a3) = the concatenation of («) with L(3), and
L(—a) = X* — L(«). For example, the star-free regular expressigrover the alphabef0, 1} represents the
set of all binary strings, that i5(—¢) = {0, 1}*. Another example i§-¢)00(—¢) over{0, 1} which represents
the set of all the binary strings that contain 00.

(a) Design a star-free regular expression déei } for the languagé = {(01)%;i > 0} = {¢,01,0101,010101, .. .}.
(b) Show thatifL; and L, are definabled by star-free regular expressions then so is their intersection.
(c) Show that every finite language is definable by a star-free regular expressdi oMjer

. (10 points) For this problem you should design algorithms in the style of problem 3 of the third assignment to

decide properties of deterministic finite automata. In particular given a DFA- (Q, X%, 6, qo, F') there is a
natural directed grap&’y, that models the transitions. The set of vertice€:af is @ and(g, p) is an edge in
G if 6(q,0) = pfor someo € X. The graphG7y, is the transition diagram a¥/ with the labels on the edges
removed. You should us@j, in your algorithms.

(a) Design an algorithm to decide whether a DFA accepts any strings at all. That is, the algorithm given a
finite automatonV/ determines ifL (M) = ¢.

(b) Design an algorithm to decide whether a DFA accepts infinitely many strings.



