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§ O. Introduction

It is w ell know n in the field theory that if a1 ,..., as  a r e  separably algeraic
elements o f  an  ex ten sio n  o f  a  f ie ld  K , there exists a n  elem ent b  such that
K(a i ,..., as ) =  K (b ). It is  in te resting  to  see  if  this result can be extended to
differential fields.

In [2], Kolchin showed that for the usual derivation, such an extension can be
done under a  condition : if  elements al , , as  o f  a  differential extension of a
differential field K  a re  differentially separably dependent over K  i.e. for each i
(1 < i <s), th e re  is  a  differential polynomial F i (X Xs) over K  such that
F i (ai , . . . ,  0 =  0  and (eF i l0(0,X))(a 1 ,..., as ) 0 0  for some differential operator
there exists a n  element b such  tha t th e  differential field K<a 1 ,..., as >  i.e. the
smallest differential extension field of K containing a ,  , as  is equal to K<b> (see
Proposition 9  of Chapter 2  of [2]).

Since Hasse's differentiation gives m o re  n a tu ra l re su lts  th a n  t h e  usual
derivation which in some cases gives pathological results for positive characteristic,
we show in this paper that by using Hasse's differentiation a formulation of the
extension mentioned at the top of this section can also be performed for positive
characteristic p.

§ 1. Definitions* )

L et R  b e  a com m utative unitary ring  containing some f ie ld  a s  a  unitary
su b r in g . A derivation 6 of R  means an iterative higher derivation of infinite rank
i.e. an  infinite sequence 6 = (6,; y e N, the set of natural numbers including 0) of
mappings 6„ of R  in to  R  which satisfies the following conditions :

D 1 60  =  id , (the identity m apping of R),

D2 (5,(x + y )  = (5„x + 6,y,

D 3 6,(xy) = E, +,= 0 5,x • 6,y,
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