
Theory of computation: Summary of main concepts

5. Context-free languages, grammars and pushdown automata
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Context-Free Languages
(CFL)

Non-Deterministic PDA
(NPDA)

Context-Free Grammars
(CFG)

- G = (V, T, S, P)

Deterministic PDA
(DPDA)

Normal Forms
- any CFG can be transformed
  (except for the null string)

Ambiguity
- undesirable in practice
- some CFL are inherently
  ambiguous

Greibach Chomsky

Pumping Lemma
- used to prove that a language
  is not CF
- L is CFL, z ∈ L, ∃n(L), |z| ≥ n, z = uvwxy,
  1) |vx| > 0, 2) |vwx| ≤ n,
  3) ∀ k ≥ 0, u vk w xk y ∈ L .

“Word Problem”
- is a word w in L?
- CFL parsing

Closure Properties
- closed under union,
  concatenation, Kleene star
- not closed under 
  intersection & complement
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CYK algorithm
- “bottom up”: computes all
   possible parse trees

solutionfor

ne
ed

ed
 fo

r

Push-Down Automata
(PDA)
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