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Definition 2.10. Let L € W be a language. We say that L satisfies the

lemma with pumping number n if for every word w € L such that |w| > n-there-fire
x,y. 2 such that w = xyz, |y| > 0, |ry| < n and for all k € N, wehnvethat:cy*zEL We
say that L satisfies the (reqular) pumping lemma if there is some n such that it satisfies the
(regular) pumping lemma with pumping number n.

If a langnage L satisfies the pumping lemma and we have written w = xryz as in the
definition, then xz = xy"z, 2z, xy’z, ete. are all in L. We call the transition from w = ryz
to xz pumping down and the transition to xy*z (for k > 1) pumping up.

Theorem 2.11 (The regular pumping lemma). For every regular language L, there is a
number n such that L satisfies the regular pumping lemma with pumping number n.
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