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Blchi’'s Characterization Theorem
Definition 1. The w-regular expressions are defined as follows.

e If Ris an regular expression where € ¢ L(R),
then R“ is an w-regular expression.
L(RY)=L(R)*
where LY = {uguy ... |u; € L, |u;| > 0forall i € w} for L C ¥*.

e If Ris aregular expression and U is an w-regular expression,
then R - U is an w-regular expression.
LIR-U)=L(R)-L(U)
where L - Lo = {r-u | reli,uc LQ} for L C ¥, Ly C X%,

e If U; and U, are w-regular expressions,
then U; + Us Is an w-regular expression.
[,(Ul —+ UQ) = ,C(Ul) U £(U2)
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Definition 2.  An w-regular language is a finite union of w-languages of
the form U - V¥ where U,V C X* are regular languages.

Theorem 1. |If L; and L, are Blchi recognizable, then so is L U Ls.
Theorem 2. If L, and L, are Buchi recognizable, then so is L; N Ls.

Theorem 3. |If L, is a regular language and L is Buchi recognizable,
then L, - Lo is Blichi-recognizable.

Theorem 4. If L is a regular language then L® is Bichi recognizable.

Theorem 5. [Blichi's Characterization Theorem (1962)] An w-language
IS Buchi recognizable iff it is w-regular.
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