LecTURE 8: PDAs, CFLs, CNFs, aND CYK

Date: September 14, 2023.

Proposition 1 (Context-freeness). Let G = (N, %, P, S) be a CFG. For any A€ N and o, 8,7 € (N UX)*,
if A é) B then aAy %) afy.

Let M = (Q,%,T,6,s, L, F) be a PDA. For any p,q € Q, o, 8,7 € T'*, z,y,2 € &*, if (p, , ) 7*\/1_) (¢,9,8)
then (p,zz,07) — (3,52, 7).

Theorem 2. If L is a context-free language then there is a PDA M such that L(M) = L.

Theorem 3. For any PDA M, L(M) is context-free. €A
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Proposition 4. If A is a context-free and B 1is reqular then AN B is context-free.
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Proposition 5. If A C '™ is context-free and h : ©* — I'* then h™1(A) is context-free.
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Chomsky Normal Form: A CFG G = (N, 3, P, S) is said to be in Chomsky Normal Form if all production
rules in P are of the form A — a or A — BC, where a € ¥ and A,B,C € N.

Greibach Normal Form: A CFG G = (N, %, P, S) is said to be in Greibach Normal Form if all production
rules in P are of the form A — ac, where a € ¥ and oo € N*.

Proposition 6. For any CFG G, there is a CFG Geng in Chomsky Normal Form, and o CFG Geng n
Greibach Normal Form, such that

L(GcNF) = L(GGNF) =L(G)\ {6}

Cocke-Younger-Kasami (CYK) Algorithm: Given a CFG G = (N, %, P, S) and an input string w € 2*,
the algorithm determines if w € L(G).
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