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3.3 The pumping lemma for context-free languages

Definition 3.10. Let L C W be a language. We sayv that L satisfies the (contert-free)
pummpmng lemma with pumping number n if for every word w € L such that [w| > n there are
words u, v, r, .z such that w Iuyvs, » [, juyrl < n and for all k € N, we have that
ru* :l‘j'i'i': e L. We say that L safisfies the {contert-free) prmping lemma if there is some n

such that it satisfies the (context-free) pumping lemma with pumping number n.

The frst proof of the context-free pumping lemma is usually attributed to Yehoshua
Bar-Hillel (1915-1975); the statement is therefore also known as the Bar-Hillel Lemma.'*

Yehoshua Bar-Hillel
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|w\:=-c§3
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Bam Saplember 8, 1915
Vidsmiia, Aussiia-Hongary

Died Saplember 25, 1875
(aged &)

Proposition 3.11. Every langnage that satisfies the (regular) pumping lemma satisfies the
(context-free) pumping lemma.

Proof. 1f w = ruz with |u| > 0 and |zru] < n, then let y := ¢ and v := . Clearly,

| ~ | Y 1 i - "
|uv| 2 |u| > 0 and |uyv| = |use| = |u| < |ru| < n and rufye*s = rures: ru*z, Q.E.D.
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