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Question 1 (Earley Parsing)

Consider the CFG 〈N,T, P, S〉 with N = {S,A,B,X}, T = {a, b}, P = {S → AA, S → aXa, X → bXb,
X → ε, A→ a}

1. What are the parse trees for w = aa?

2. Give the chart resulting from an Earley-recognition of aa with prediction lookahead and completion
lookahead:

Predict with lookahead:
[A→ α •Bβ, i, j]
[B → •γ, j, j] B → γ ∈ P,wi+1 ∈ First(γ) or ε ∈ First(γ)

Complete with lookahead:
[A→ α •Bβ, i, j], [B → γ•, j, k]

[A→ αB • β, i, k] wk+1 ∈ First(β) or ε ∈ First(β)

Question 2 (Earley Parsing)

Consider the CFG 〈N,T, P, S〉 with N = {S}, T = {a, b}, P = {S → aS |Sb |S | ε}

1. Give the chart resulting from an Earley-recognition of ab using the algorithm from slides 6–8 (no
lookahead).

2. How many parse trees does the input “ab” have with this grammar?


