
9th tutorial (June 26, 2015)

Formale Baumsprachen

Task 25 (weighted tree automata)
(a) Let 𝛴 be a ranked alphabet an 𝑒 ∈ 𝛴(0). Give a weighted tree automaton 𝒜 over a suitable

semiring such that 𝑟u�(𝜉) = {yield(𝜉)} for every 𝜉 ∈ Tu�.

(b) Let 𝛴 = {𝜎(2), 𝛾(1), 𝛼(0)} be a ranked alphabet and 𝑆 = (𝒫(ℕ∗), ∪, ∘u�, ∅, {𝜀}) be a semiring
where 𝑈 ∘u� 𝑉 = {𝑣𝑢 ∣ 𝑢 ∈ 𝑈, 𝑣 ∈ 𝑉 } for every 𝑈, 𝑉 ∈ 𝒫(ℕ∗). Give an 𝑆-weighted tree
automaton ℬ such that 𝑟ℬ(𝜉) = pos(𝜉) for every 𝜉 ∈ Tu�.

Task 26 (analysis of weighted tree automata)
For each of the following weighted tree automata, determine the tree series it induces.

(a) Let 𝒜 = (𝑄, 𝛴, 𝑆, 𝛿, 𝐹 ) be an 𝑆-weighted tree automaton where 𝑄 = {𝑞1, 𝑞2}, 𝛴 =
{⊕(2), ⊙(2)} ∪ {𝑠(0) ∣ 𝑠 ∈ 𝑆}, (𝑆, +, ·, 0, 1) is a finite semiring, 𝐹 = 1.𝑞1, and

𝛿u� = 𝑠.(𝜀, 𝑞1) + 1.(𝜀, 𝑞2) for every 𝑠 ∈ 𝑆
𝛿⊕ = 1.(𝑞1𝑞2, 𝑞1) + 1.(𝑞2𝑞1, 𝑞1) + 1.(𝑞2𝑞2, 𝑞2)
𝛿⊙ = 1.(𝑞1𝑞1, 𝑞1) + 1.(𝑞2𝑞2, 𝑞2)

(b) Let ℬ = (𝑃 , 𝛥, ℤ, 𝜏, 𝐺) be an ℤ-weighted tree automaton where 𝑃 = {𝑎, 𝑏, 𝑞, 𝑓}, 𝛥 =
{𝜎(2), 𝛾(1), 𝛼(0), 𝛽(0)}, (ℤ, +, ·, 0, 1) is the usual ring of integers, 𝐺 = 1.𝑓 , and

𝜏u� = −1.(𝜀, 𝑎) + 1.(𝜀, 𝑞)
𝜏u� = 1.(𝜀, 𝑎) + 1.(𝜀, 𝑞)
𝜏u� = 1.(𝑎, 𝑎) + 1.(𝑏, 𝑏) + 1.(𝑞, 𝑞)
𝜏u� = 1.(𝑎𝑞, 𝑎) + 1.(𝑞𝑎, 𝑎) + 1.(𝑏𝑞, 𝑏) + 1.(𝑞𝑏, 𝑏) + 1.(𝑎𝑞, 𝑓) + 1.(𝑞𝑏, 𝑓) + 1.(𝑞𝑞, 𝑞)

Task 27 (constructions on weighted tree automata)
(a) Product of a recognizable tree series with a scalar. Let 𝒜 = (𝑄, 𝛴, 𝑆, 𝛿, 𝐹 ) be an

𝑆-weighted tree automaton such that 𝑆 is commutative (i.e. the multiplication of 𝑆
is commutative). Let 𝑠 ∈ 𝑆. Construct an 𝑆-weighted tree automaton 𝒜′ such that
𝑟u�′ = 𝑠 · 𝑟u�.

(b) Sum of recognizable tree series. Let ℬ1 = (𝑃1, 𝛥, 𝑅, 𝛿1, 𝐺1) and ℬ2 = (𝑃2, 𝛥, 𝑅, 𝛿2, 𝐺2)
be 𝑅-weighted tree automata. Construct an 𝑅-weighted tree automaton ℬ′ such that
𝑟ℬ′ = 𝑟ℬ1

+ 𝑟ℬ2
.

Chair of Foundations of Programming, Faculty of Computer Science, TU Dresden 1/1
http://www.orchid.inf.tu-dresden.de Tobias.Denkinger@tu-dresden.de

http://www.orchid.inf.tu-dresden.de

