MA/CSSE 474 Day 12 Summary

1. For Every DFSM, there is an equivalent regular expression:
a. Number the states qy, ..., gn.
b. Define Rk to be the set of all strings x € £* such that
(9ix) [-m* (a, €), and
if (qi,y) |-m* (qe, €), for any prefix y of x (except y= € and y=x), then £ <k
c. Thatis, Rij is the set of all strings that take us from q; to gj without passing through any intermediate
states numbered higher than k.
i. Inthis case, "passing through"
means both entering and leaving.
ii. Note that eitheriorj (or both)
may be greater than k.

2. Formulas for Rjj:
a. Base cases (k =0):
i. Ifi=], Rijo={aeX:d(q; a) = qj}
ii. Ifi=}], Rio={aeX:6(q,a)=q}u{e}
b. Recursive case (k > 0):
Riik 1S Rijk-1) W Rikgk-1)(Rike-1)) *Rije-1)

3. Inthe DFSMtoRegExp example machine M
from the slides, show how to get

An Example

221 !
=0 k=1 k=2
ri32 M1k £ € (00)*
Tk 0 0 0(00)*
T3k 1 1 0*1
31k 0 0 0(00)*
123 ook € ew 00 (00)*
T3 1 1w 01 0*1
31k & & (0w 1)(00)*0
T3k 0u1 0u1 (0 w 1)(00)*
l133 I35k € € g u(0 w 1)0*1

A regular expression r such that L(R) = L(M)



