
HOMEWORK 3

MATH 571 FALL 2019

Exercise. Let C be the smallest set of words in the alphabet {a, b, ∗, x, y, f, g} that
contains {a, b} and is closed under the following two functions defined on words in
the same alphabet:

εf (α) = fxαy and εg(α, β) = gxα ∗ βy.

(a) List all elements in C0, C1, and C2.

(b) Prove that C is freely generated.

(c) Consider the function h̄ defined as follows:
• h̄(a) = h̄(b) = 0;
• h̄(fxαy) = h̄(α);
• h̄(gxα ∗ βy) = h̄(α) + h̄(β) + 1.

Explain why this function is well defined. Compare this setup to the one in
the recursion theorem. What are in this case the set V and the given func-
tions (h, F , etc..). Describe in simple terms what this function computes.

(d) Define using recursion the function on C that on argument α outputs T if
a appears in α and F otherwise.
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