
Example. Galois group of a right regular differential action. Let E = {e1, e2, . . .}
be an infinite set disjoint from the natural numbers, and let N act on E on the right
by enk = en+k. Recall E o N = {(e, ek) : e ∈ E ∧ k ∈ N} and let d : E o N → N
be the differential action d(e, ek) = k. Let A ≤ N be a submonoid of the natural
numbers under additon and F ⊆ E any subset. The galois group for A with fixed
set F is

AutA(E|F ) = {σ ∈ SE : σ(e+ k) = σ(e) + k∧
d(e, e+ k) = d(σ(e), σ(e+ k))
∀e ∈ E ∀k ∈ A ∧ σf = f ∀f ∈ F}.

The action of N on E is the right regular differential action of the identity map on
the natural numbers.

In general, Let C be a monoid and X a right C-set. A differential tak-
ing values in a monoid D is a map d : X o C → D such that d(x, x) = 1 and
d(x, xc)d(xc, xcc′) = d(x, xcc′) for all x ∈ X and c, c′ ∈ C.

Let C,D be sectors and e : C → D a calc. The right regular differential
action for e is the right regular monoid action of C on itself plus the differential
d(c, cc′) = ec(c′). The map ec is the shift of e by an element c ∈ C, the unique calc
f : C → D such that

e(cc′) = e(c)f(c′).

A sector is a group-embeddable monoid C such that cc′ = 1 =⇒ c = c′ = 1
for all c, c′ ∈ C. For sectors C,D, a map e : C → D is a calc when e(1) = 1 and
e(cc′) ∈ e(c)D for all c, c′ ∈ C.
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