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Definition 3.9. Let L € W be a language. We say that L satisfies the (context-free) pumping
lernma with pumping number n if for every word w € L such that |w| > n there are words
u, v, .y, 2 such that w = ruyvs, lue| > 0, juyr] < n and for all £ € N, we have that
rukyr*s € L. We say that L satisfies the (context-free) pumping lemma if there is some n
such that it satisfies the (context-free) pumping lemma with pumping number n.
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Closure properties.
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Concatenation v v
Union ve v
Intersection v X
Complementation v X
Difference v X
Decision problems.

Word problem v v
Emptiness problem v v
Equivalence problem v X




