CSE 322
Introduction to Formal Models in Computer Science

Regular expressions
from Finite Automata

The key idea for the construction that creates a regularesgion from a finite automaton is
to allow edge labels that are regular expressions. Sipdlertbas a Generalized Finite Automaton
but his formal description is more constrained than | thikanvenient. (The main new thing in
the definition here is to allow parallel edges between stafgse intuition is that in following an
edge labelled by regular expressionsome prefix of the input remaining to be read isZifr),
the language represented byand following the edge means reading such a prefix. A string
will be accepted if and only if there is some path from thetsdtate to a final state whose labels
concatenated together form a regular expression whoseiatewh language contains Notice
that our standard NFA's and DFA's are special cases of thisrevhll our regular expressions turn
out be some € ¥ in the DFA case and eithere X or ¢ in the NFA case.

For the construction we first add a new start state and a neWdliate connected to (resp.
from) the old ones via-moves. (This is so that no start or final state is on a cycleerd@ are only
two rules which we apply until the graph is reduced to a sitgtelled edge which will have the
regular expression on it.

Rule 1. Combination of Parallel Edges: df andg, are any two states (possibly = ¢») then
replace

Rule 2. Removal of States: If; is not either the new start state or the new final state then for
every pair of stateg;; andg; (again possibly, = ¢») replace
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