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Exercise 37: [Completion]

Let E = {x + 0 = x, x + s(y) = s(x + y), x + p(y) = p(x + y), x − 0 = x, x − s(y) =
p(x− y), x− p(y) = s(x− y), s(p(x)) = x, p(s(x)) = x, ((x+ y)− x) = y, (x+ (y− x)) =
y, ((x− y) + y) = x}

1. Complete E using any reduction ordering you like.

Be verbose, write down for at least 5 most general unificators how you determined
them when looking for critical pairs. Write down all critical pairs, you have looked
at.

Hint: Start with CPs of the last three equations.

2. Show, that completion will not succeed. Make a suggestion, what can be done on
this problem.

Exercise 38: [Completion modulo ∼]

Let > be a Knuth-Bendix-ordering with weight function ϕ defined by ϕ(s) = 1 for
s ∈ F ∪ V .

Let E = {f(x+ y)→ f(x) ∗ f(y), f(0)→ 1, x+ 0→ x, 0 + x→ x, x ∗ 1→ x, 1 ∗ x→ x}
and G = {x+ y = y+ x, (x+ y) + z = x+ (y+ z), x ∗ y = y ∗ x, (x ∗ y) ∗ z = x ∗ (y ∗ z)}.

Complete E modulo G with respect to >.

Exercise 39: [Implementation by equations]

Let g : N
n+1 → N, h : N

n → N be primitivly recursive functions and let f : N
n → N be

defined by:
f(x1, . . . , xn) = µz≤h(x1,...,xn)[g(x1, . . . , xn, z) = 0]

Give an equation set G
f̂

and a function symbol f̂ , such that f̂ implements the function
f in G

f̂
.
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