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Definition 2.10. Let L € W be a language. We say that L satisfies the (regular) pumping
lemma with pumping number n if for every word w € L such that |w| > n there are words
x,y. 2 such that w = zyz, |y| > 0, |ry| < n and for all & € N. we have that ry*z € L. We
say that L salisfies the (reqular) pumping lemma if there is some n such that it satishes the
(regular) pumping lemma with pumping number n.
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Oessly, L(D%) = oL (D).
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Stephen Kleene




Let ¥ be an alphabet. Among the finite strings over the set SU {@,¢,(.).+.7." }: we
shall define the notion of reqular expressions over £ by recursion:'
(1) The svmbol @ is a regular expression;
(2) the symbol £ is a regular expression;
(3) every a € ¥ is a regular expression,
(4) if R and S are regular expressions, then (R 4 S) is a regular expression;
(5) if R and S are regular expressions, then (RS) is a regular expression;
(6) if R is a regular expression, then R is a regular expression:
(7) if R is a regular expression, then R* is a regular expression;

(8) nothing else is a regular expression,
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We now associate languages to regular expressions by recursion:

(1) If E = @, then L(E) = @;

(2) if E = ¢, then L(E) = {¢};

(3) if E =a for a € X, then L(E) = {a};

(4) if R and S are regular expressions, then L{((R + S)) = L(R) U L(S);

(5) if R and S are regular expressions, then L((RS)) = L(R)L(S),

(6) if R is a regular expression, then L(R*) = L(R)";

(7) if R is a regular expression, then L(RY) = L(R)*.Y
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