
2nd tutorial (April 19, 2017)

Formale Baumsprachen

Task 3 (universal algebra)
(a) Recall the following concepts: 𝛴-algebra, 𝛴-homomorphism, initial 𝛴-algebra in a class

𝒦, and 𝛴-term algebra.

(b) Show that the mappings height, size, and sub (restricted to 𝑇𝛴) are homomorphisms. Start
by giving the target algebra for each of them. What is the problem concerning sub?

(c) Show that the principle of proof by structural induction is correct by applying the above
concepts from universal algebra.

Task 4 (bu-det fta)
Let 𝛴 = {𝜎(2), 𝛼(0), 𝛽(0)} and 𝛥 = {𝜎(2), 𝛾(1), 𝛼(0)} be ranked alphabets. Give deterministic bu-
ta 𝒜1, 𝒜2, and 𝒜3 that recognize 𝐿1, 𝐿2, and 𝐿3, respectively, where

(a) 𝐿1 = {𝜉 ∈ 𝑇𝛴 ∣ 𝜉 contains at least one 𝛼 and one 𝛽},

(b) 𝐿2 = {𝜉 ∈ 𝑇𝛴 ∣ 𝜉 contains an even number of 𝛼 symbols}, and

(c) 𝐿3 = {𝜎(𝑡1, 𝜎(𝑡2, …𝜎(𝑡𝑛, 𝛼)…)) ∈ 𝑇𝛥 ∣ 𝑛 ∈ ℕ, 𝑡1, …, 𝑡𝑛 ∈ 𝑇{𝛾(1),𝛼(0)}}.

Note The tutorial’s time might not suffice for presenting all solutions. Please prepare to ask
for the solutions you are most interested in.
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