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Let k be a field of characteristic 0 and R a locality over k. Let Derfc (R)
denote the K-algebra of high order derivations on R/k (cf. [7]) and derfc(#)
the subalgebra of Derk (R) which is generated by ordinary derivations on R/k.
It is known that if R is regular, then Derfe(#) = derfc(#) ([1], (16.11.2)). Nakai
proposed a conjecture which asserts that regularity of R is characterized by the
condition D.erk(.R) = der fc (Λ). The conjecture has been shown to be true only
in the case where either R is one-dimensional ([6], Theorem) or .R is the local
ring of a two-dimensional homogeneous complete intersection at the origin
([3], Theorem 4).
The main purpose of this paper is to verify the conjecture for certain invariant
subrings under finite group actions. Let a finite group G act on a /c-algebra
R. In §1 we study the relation between G-invariant high order derivations on
R and high order derivations on the invariant subring jRG (Proposition 1.2,
Corollary 1.3). In §2 we deal with invariant subrings of polynomial rings and
show that the conjecture is correct in the case of the local ring of an invariant
subring at the origin (Theorem 2.3). In §3 the conjecture is also verified in the
case of invariant subrings of regular local rings (Theorem 3.3).
Notation and terminology: Throughout this paper k denotes a field and
any ring is assumed to be commutative and Noetherian. Let R be a k-algebra
and Aί an β-module. A q-ih order fc-derivation of R into M is the same notion
as that of a differential operator of R into M of order ^ q which vanishes on 1
(cf. [1], [7]). In the present paper we use the terminology in [7]. The jR-module
of q-th order fc-derivations of R into M is denoted by Der£ (R, M). A q-th
order fc-derivation of R into itself is simply called a q-th order derivation on
R/k and the module of such high order derivations is denoted by Derjj! (R) instead
of Der£ (R, R), We denote by Derfe (R) the jR-algebra of high order derivations
on R/k and by derfc(jR) the subalgebra of Όεrk(R) which is generated by the
first order derivations on R/k. It follows from [7] that Όeτk(R) = R®\J%=ί
Der^(K). Let 3<=:R®kR be the diagonal ideal, that is, the ideal generated by
α ® 1 — l®a,aeR. The module of q-ih order differentials on R/k is, by definition,
=
+1
q
β*/fc 3/3« and then HomR(Ω R/k, M)^Der« (R, M). For X = Spec (R) let
Ω%/k denote the sheaf of q-th order differentials on X/k.

