CompSci 162
Spring 2023 Lecture 14:
Closures of Context-Free Languages



CFLs: Closed Under Union

If L1 and L, are CFLs, then sois L3 = L1 U L,
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CFLs: Closed Under Concatenation

If L; and L, are CFLs, then sois L4 = LiL,.
Proof looks a lot like Union:

> Gl = (V17zla R17 51)
> G2 = (V27 227 R27 52)
> G4:(V1UV2q5}721U227R1UR2U ,54)
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. CFLs: Closed Under Kleene Star

If L; is a CFL, then so is Ls = Lj.
Proof looks a lot like Union:

> G = (W, X1, R, S)
> G5 = (%%U{%}Zlﬁ Rlﬁ-i {},55)
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5 Intersection of CFLs and Regular Languages Sh‘“’e baa
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The intersection of a CFL and a Regular Language
> PDA My = (K1, X, 1, Ay, 51, F1)
> DFA M, = (Kz, Z(0)s, )

» Result PDA is M = (K, X, T, A, s, F) where:
States » K=K, = K, (al( Fou'rs)
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. Are CFLs closed under intersection?

If L; and L are CFLs, is L; = Ly N Ly CFL? Mo
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. Are CFLs closed under complement?
If Ly isa CFL, is Lg = L;?
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