CORRECTION TO MY PAPER “ON THE EXISTENCE
OF UNRAMIFIED SEPARABLE INFINITE SOLVABLE
EXTENSIONS OF FUNCTION FIELDS OVER
FINITE FIELDS” IN NAGOYA MATHE-
MATICAL JOURNAL VOL. 13 (1958)

HISASI MORIKAWA

1.1. In the above referred paper we have said that, for the proof of the
theorem, it is sufficient to prove lemmas 1 and 2. But it is not correct. A
correct proof is given in the followings.

We assume that

1° ¢g=11,

2° gx>1,

3° L/K is an unramified separable normal extension which is regular
over &,

4° @& is a subgroup of J.( , k) such that L(®)/K is normal and

¢

—amm—

J.C , R)/® is of type (I, ..., 1), where [ is a prime number,
5° [L(®): L]l="Fm, where (I, m) =1.

Instead of lemma 2, we must prove the following lemmas:

LemMma 3. If G(L(®)/L) is contained in the center of G(L(®)/K), there
exists a subgroup &' in J.( , k) such that i) L(®")/K is normal and ii) [L(®):
L(G)]=1

LemMmA 4. If there exists b in Jue) ( , k) such that a(e)) + (656 — 7(e0))
bE Ay , k) for every e, €G(L(®)/L), then there exists &, in Jug) ( , k)
such that 1) L(®) (8,)/K is normal and ii) L(®) (8,)==L(S).

LemMa 5. If [L(®): L] =1, there exists b in Jue) ( , k) such that a(e)
+ (B —1())bE Avye( , k), where ¢ is a generator of G(L(S)/L).

Lemma 6. If [Buei( , k): {0}]1 is not coprime to m, then there exists
& in Jusy( , k) such that i) L(®) (8&)/K is normal and ii) L(®) (&)
2L(S).
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LemMa 7. If [Bugy( , B): {0}] is coprime to m and there exists no b
in Jue ( , B) such that a(e) + (8,54, — ne))bE Apg( , k) for every e

€ G(L(®)/L), then there exist subgroups & and " of J.( , k) such that
i) L(®")/K and L(8")/K are normal, ii) &' =" and iii) G(L(G)/L(G")) is
contained in the center of G(L(8')/K).

2.1. Lemma 3 is clear.

Next we observe a property of {a(s)}.

Lemma 8. alore™") —7(s)alt) = a(s) — y(oraValo).
Proof. Since a(g7) =(s)a(z) + als), we have

alota™) = p(a)a(r) = als) +9(ot)als™?)
=alo) +7(ot) (ale) —q(a Nals))

= a(s) — plors Dals).
2.2. Proof of lemma 4.
By the assumption in the lemma we may assume, after a suitable trans-

lation of the origin, that a(e,) € Ay ( , k) for every e,€G(L(®)/L). Then,

by virtue of lemma 8, we observe that

al)e N (Brpg— 1) (Ao , B)).

SveERLI®) /L)
We put &= (65, —7(e.)) (A ( , BNJue( , &). Then & =2(s)G:
and als)E®, for every . Therefore, by virtue of lemma 1, it is sufficient to
prove &= Jue ( , k).
The order [(8,g, —7(e)) (An@yc( , £)): {0}] is not greater than

eSS 1 (L k) 0L,

On the other hand [ Jug, ( , B): {0}]1=[Bueyw( , &): {0310 , &) : {0}]
and [Bugys( , k): {0}1=(g—-2vVq +1)%x4® Oz By the reason stated in the
proof of lemma 2, (g—2vq +1)'""*>1% Hence [(8,,q, — 7(e.) (Aug( , B):
{0} JE0ue ( , B): {0}]. This shows that & xJue ( , k).

2.3. In order to prove lemma 5, we prove the following lemma:

Lemma 9. If L(®)/L is cyclic, then

(6./,1((5, - 7,’(5))]1,(@)( y k)= BL(@\/I,( y k)
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Proof. Let b be a point in'(&,,‘(@) —~ 2NN T ( , k) and B be a
divisor of degree zero of L(®). Then G(BT = B) = 4(e)e(B) ~ ¢(V) = 0.
Therefore there exists a system of elements {fo} in L(®) such that (fo)
=BT =B, Put 7o, ew = fevrn (finfe)™ Then {7y, s} is a k-valued cocyle.
Since Z-valued cohomology groups vanish, we may assume that {f.} is a
L(®)-valued 1-cocycle. Since L(®)-valued cohomology groups also vanish, we
have an element g in L(®) such that f; =g"". Hence (3 —B) = (&) = (o).
This shows that B—(g) is a divisor of degree zero of L. Hence b = ¢(9B) = ¢(B
- () belongs to Auwyc( , k). Namely (n() —d,,) 7 (0) = Apin( , k).

On the other hand Ju@ ( , &)/ Au@i( , B)=Bre( , k), hence (n(e)

=0 Jue (&) =BL(®)/L‘( , k).
Proof of lemma 5.

We denote by puyz the cotrace mapping of J; into Ju,. Since A,z
( ,B=]C B, Fren(J( , B/ Aueyue( , B) =G(L(G)/L). Hence there
exists a point @ in Ay such that i) /@ = ay@cale) and i) Fugasfi( k).
Put @ = or@r7n @ Then angyra=1a=aysinale). This shows that a(e)
—a belongs to Bygi( , k). By virtue of lemma 9, there is a point ¢ in
Jue (k) such that a(e) — a=(y(e) — dusp)c.  Hence ale) + (65, —(e))
=a€Augi( , k).

2.4. Proof of lemma 6.

Since [G(L(®)/L): {e}]=1, there exist ¢; and ¢; in Jy@ ( , k) such that
i) Pey=0 with a 4, ii) the order of ¢, is coprime to ! and iii) a(e,) = (07 )
— 7(e,)) (I%cs + ¢1) for ene G(L(®)/L). This shows that, after a suitable
translation of the origin, we may assume that /"% a(e,) =0 for every e €
G(L(®)/L).

Put @ = {ala € Jus( , k), I"a€ Avngy( , k) with a ). Then a(e)
e ®, for ¢, G(L(G)/L). On the other hand G(L(®)/L) is normal in
G(L(®)/K), hence by virtue of lemma 8, we have

ala)E N (p(e) = done) (Augie( , k).

EVEG(L(G)/L)

On the other hand there exists # such that

(INBJL\g))-I(AL(@).’L( , YD N (n(e.) = 8oy (Angre (5 B,

eVEG(LI)L)
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This shows that @,€a(s). By virtue of the definition of &; and the as-
sumption in the lemma, we have &, = 7(¢)®, and ®; = Jug ( , k). Hence by
virtue of lemma 1, L(®) (&,)/K is normal and L(®) (&;) % L(®).

2.5. Proof of lemma 7.

Let P be the subset of G(L(®)/K) consisting of all its elements whose
order is coprime to /. Then, by the same reason as in the proof of lemma 6,
after a suitable translation of the origin, we may assume that m'a(s) =0 with
a A for s P. By virtue of the assumption in the lemma, we have afs)
EAngi( , k) for sEP.

Let P* be the subgroup generated by P. Then P* is a normal subgroup
of G(L(®)/K). Since al(sr) =5(s)a(z) + als), we observe that a(s*)E Angr
( , k) for s € P* Since G(L(®)/L) is normal in G(L(®)/K), G(L(®)/L)
NP¥ is normal in G(L(®)/K). From the assumption in the lemma G(L()/L)
=G(L(®)/L)YNP*. Let L(®') be the subfield corresponding to P*NG(L(®)/L).
Put P** = P*/G(L(8)/L) N P*. Then, since P*NG(L(®)/L) = {e}, P**G
(L(®)/L) is a direct product P**x G(L(®)/L).

On the other hand, we have by virtue of lemma 8, ag')La@(oevs™) = 7(0)
angyale) for e, € G(L(®')/L). Since G(L(G")/L) is of type (I, ..., D, if
we take a base {e;, ... ,es) of G(L(G)/L) we get a representation {N(7)} of
G(L(®")/K)/P** in the field with l-elements such that (azgza(e), ...,
argyrales) ) N(G) = (9(0) angizale), . . . , 1(0) augyzales)), where 7 is the

class of ¢ in G(L(®)/K)/P**.

Since G(L(®")/K)/P** is an I-group, {N(7)} is equivalent to the following
representation :

1 AO’
1
This shows that there exists a non-trivial subgroup H in {ang)ra(e,)} which

is elementwise fixed by %(s). Since ary): is an onto isomorphism, we have

a nontrivial subgroup H which is contained in the center of G(L(G').K).
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Then, if we denote by & the subgroup of J.( , k) such that L(®&'") cor-
responds to H, these & and &' satisfy the conditions in the lemma.
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