Third exercise sheet for the lecture

Syntax Directed Semantics (Part II)

Prof. Dr. Heiko Vogler / Dr. Janis Voigtländer

Winter Term 2007/08

Exercise 7 (claim from lecture) Let S be a field, Σ be a ranked alphabet, and r ∈ S⟨⟨T_Σ⟩⟩. Let k, n ≥ 0, σ ∈ Σ^{(k)}, ξ_1, . . . , ξ_k, η_1, . . . , η_n ∈ T_Σ, and a_{1,1}, . . . , a_{k,n} ∈ S be such that for every 1 ≤ i ≤ k,

ξ^{−1}_i r = a_{i,1}(η^{−1}_1 r) + · · · + a_{i,n}(η^{−1}_n r)

Show that then for every 1 ≤ l ≤ k and 1 ≤ j_1, . . . , j_{l−1} ≤ n, ∑ 1≤j_l≤n

a_{l,jl} (σ(η_{j1} , . . . , η_{jl−1} , η_{jl} , ξ_{l+1}, . . . , ξ_k)^{−1}r) = σ(η_{j1} , . . . , η_{jl−1} , ξ_l, ξ_{l+1}, . . . , ξ_k)^{−1}r �

Exercise 8 (algebraic characterization) Let Σ = {σ^{(2)}, δ^{(1)}, α^{(0)}} and let r = size_δ ∈ Q ⟨⟨T_Σ ⟩⟩ be defined as in the lecture. Choose an appropriate basis of V_r and use the constructive proof from the lecture to obtain an automaton A with r_A = r. �