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The proof o f Lemma (1. 3), p. 26, is incomplete. The gap may
be fixed up by adding a further analysis of the situation in which
Hasse derivatives d ( g ')  = 0  for all choices of a. Here, instead, we
give an alternative proof which follows the same idea but improves
the conclusion slightly.

Let the assumptions and the notation be the same as in Lemma
(1. 3), loco cito. We may assume e '= { x  E e lx V x . Let us pick
and fix a free base y = • • • ,  y r )  of e ',  and then extend (y, x o )  to
a free base (y, x )  of e ,  where x = ( z ,  x 1 , •-•, x ,). Then we claim :

(1. 3. a )  There exist forms 1, 1 o f  degrees v.— p, f l  lz [e], 1 <

i<m  —1, such that i f  h=h„— E:"..- i lb ,h „ then h  is  normalized by
(l1 1 ,•••,12„,_,) w ith respect to  ( k ( x ) ; y). (For the definition of nor-
malizedness, one should refer to a  paragraph preceeding Lemma
(1. 10), p. 35.)

A  proof o f  (1. 3. a) is obtained by writing out krA=ZA VpAxA
with 1/rA Ek [ y] and A E Z so +1 , and then applying Lemma (1. 11), p. 37,
to the system (111 , • •• *A ) for each A.

Let us write h =E B ,JB y B  where E  is a  finite subset o f  Z ;
and f o E k [x ]  fo r all B EE. L e t  (p.,, = f B /x ,b,  fo r each B E E , where
b=1),n — I B ! .  We then claim :

(1. 3. b) ÇPB E Q b  for all B EE.

In fact, let 2, = y,/ xo, (0.1=x5/x0 and g = h / . 4 - .  Since 2 = (21, •
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2 ,)  extends to a regular system of parameters o f R  with additional
elements belonging to a  localization o f k [w ] with co =  (oh, • ••,
(1 , 3 , b )  is equivalent to saying that g E q - .  Suppose gEQ 'm  and
let P=v Q ( g ) .  Then the assumption ( 3 )  implies the following:

( 3 * )  There exists a, E  V ( )̀  with a ( i)  = —  1 <i<m  — 1 , such
that g— Q3+1.

To prove this, we can, word by word, follow the early portion (up
to line 6 , p . 2 4 )  of the proof o f Lemma ( 1 .  1 ) ,  p. 22. Then (3*)
implies that g  is not normalized by (g -1, • • • , g m _ i )  with respect to
(k(w) ; A). But, since h ,E k [y ] for all i ,  this is contradictory to the
norm alizedness o f h  o f (1. 3. a). We shall next prove

(1. 3. c) hEk [er].

This clearly suffices for Lemma ( 1 .  3 )  b y  (1. 3. a ) .  We shall
prove that goB E k  for all B E E .  Note that (1. 3. c) follows from this.
In fact, we then have gE k [2] fl Q " by (1.3. b ). Hence g is a form
of degree pm in A  and h=g.x  is  a lso  such  in y. Now, pick any
B E E .  To prove çof l E k , let S =R /(2 )R , P=Q /(A )R  and the im-
age of ÇoB  in  S .  We have a natural m onom orphism  k[c0]-->S, which
induces an isomorphism o f  S  with a  localization o f  k [w ].  The
following lemma clearly completes the proof of Lemma (1. 3) .

L em m a. Let k [w] be a polynomial ring of s  variables over a
field k. Let S  be a localization of k [w ], and P  the maximal ideal
of S .  Let b  be a positive integer and 0- Eh [w] with deg 6 < b .  Sup-
pose P  contains no linear polynomial in k [w ].  Then 6 E  P 1'  implies
a= 0.

P ro o f .  It is trivially true for b = 1 .  By induction on b, we as-
sume that b > 1  and deg b. This will lead to a conclusion =O.
Let cc0A be any term of a  with A  ( 0 ) .  L e t  (d ( 1 ) , •••, d ( ' ) )  be the
system of Hasse differentiations with respect to the variables (0. Let
A =( a( 1 ) ,• • • ,a( s ) ) ,  and say a ( j ) # 0 .  Let d=dW , ) . I f  a( j)<b ,
then d ( 0) E P b - ' ( ' )  and d (6 ) = 0  by induction assumption. This means
c =  0 .  In other words, 6 must be of the form co + ciO4. + • • • +c,(0! with
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c, E k .  I f  b is not a power of the characteristic o f k, then we have
an integer a, 1<a<b, such that deg (d (Z) (6 ))= b —a. By induction
assumption, this shows that the characteristic p  of k is positive and
b must be a power of p .  Now, let r  be any derivation of k, which
extends to k[(.0], trivially on co, and then to S .  We have n (a )  E P ' .

But n ( a )  is clearly a k-linear combination of the w , so that vp(n-(a))
must be a power of p. (In fact, b is a power of p  and, by a suita-
ble purely inseparable extension of the base field k, o. becomes a  b-
th power of an irreducible element.) Therefore* ) , (a ) E  P  .  Thus,
for the given c„ we can find a suitable iteration of derivations in k,
say n' , such that n' (c ;) =  1 for some j  and n' (c ,) Ele for all i. Then
n' ( a )  must be of the form (6 ')"  with a polynomial a' of degree b/P
in k[(0]. Moreover, n' (a) E P h ,  and a' E P b / P . By induction assump-
tion, a' = 0  and hence 6 = O.

* ) This is clear except fo r b = 2 = p .  In  this case, however, if o- is not a square
in k[co] then there exists a  derivation 7r o f  k  such that 7c(0-)—(o-') 2 w ith  a  linear
polynomial o - ' *0  in  k [ ] .  But (o- T E P  implies o-'E P.


