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Addendum and corrigendum to the paper
“Abelian ]:»monuals, power residues and exponential
congruences”, Acta Arith. 32(1977), pp. 245-274

by
A. BomingeL (Warszawa,)

1. Dr J. Wéjeik has pointed out that the equality in formula (28)
which is only said to hold but not proved is actually used on p. 261 line 6.
The equality in question follows from the formula displayed in the last
line on p. 259, where also < can be replaced by =. The latter is a conge-
quence of the fact that for ¢ > 2 the extension K (Eaﬂ)/lf is eyclie and for

¢ =2, p ¥2 we have ord, [K(C,):K] = 0,

2. The remark made on p. 261 has not been proved rigorously, sinee
it is not clear why w(y) # 0. Therefore, we refurn to the question and
we shall prove more than wag asserted namely that the number o oceurring
in Theorem 3 is the least integer with the required property, provided
(o) njw,) = 1.

By the definition of ¢ there exmts a character y belonging to
the exponent ¢ on the gronp G = Gal( (Z, )/K) represented -ag a
multiplicative group of residue classes mod n. Let

T = D x(@)e.
gl

Since yx(w) are non-zero and the Vandermonde determinant IC3¥| e
Ye==1p2y 0u |GI

is non-zero thore exists a ¥ such that 7, 7 0. Let us fix suchay&nd
denote the corvesponding =z, by =z(x) s 0. Since x() e K, y(2)° =1 we
have v(y) & K(Z,), v(x)" & K, 7(x)™ € K™ Suppose that z{y)*® = 4", y e K.
Then
n
o) = [yek
and applying an automorphism £, & with j e G we get

_n_ » L

T = )

e



icm

102 A, Schinzel

Rince 7(x} # 0 it follows that

i =1
and by the choice of y
H
g|-—20.
wn

Henee if (o, #fw,) =1 we get olg. T (oynfw,) 5= 1 o need not be the
leagt mtegm with the property aqqerted in Theorem 3. Xn parbicular if
L4 K, n=0mod2", V- qu H‘N 2y eXK, o can bo replaced by
{w,, Lom. [K({,): K]).

gln,gprime
The remark on p. 2638 remaing valid on replacing (w,,n/w,) by

(o, nj2,) Which makes it stronger.
3. Theorem 6 has the followmg equivalent form much more useful
in applications. :

THEOREM 7. Let f, (2, ..., g, (L < r <
in an algebraic number field K and aﬁ Ilsisp, 1<
elements of K, M a positive integer. If the system of equations

1y _ 'f,»(_z‘l,...,zp)xo (1gr<s)

has only fimitely many solutions in the complex field and the system of con-
gruences :

(2) £ H i,

< 8) be polynomials with coefficients
q) non-2ero

a
”a;‘j) =0modm (1<7<3)

=

- . 18 soluble foa" oll moduli m prime to M then the system of equations

@ (nam,..n:;);o (L<r<a)

=1 =1
is soluble in rational integers w,.

Proof. Since the system (1) hag only finitely many solutions they
all lie in & finite extension K of K. I.a(mthem be (Bury eeey ﬁ;w, (1<h<g)
Thus we have the equivalence

/\fr(zly vt =0=V Ag =gy

hep fep
and by the distributive property of alternative wﬂ:h respect to conjunction

- (4) ré\’fr(zli G =0= A A AV og=fu,

h=p f<n i< heg

=mACA LA I_[%,& Briy) =

P Ep Ay ]
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By the Hilbert theorem on zerog it follows thé.t for every integral vector
§ o= {fy,..,%]e{l,2,...,p¥ =1 and a suitable exponent e, we have

7 g
(5) [] (7~ Br)™ = D Fooss ooy ) Fog (31, -0y 2,
Jima I re=1
where F,; € K2y, ..., 2,]. If m is prime to the denominators of F,; and
to the numerators as well as the denominators of oy the system of con-
gruences (2) with m =m’, e = maxe;, and the identity (5) imply
tel

v o )
(6) ﬁ ([] ds—basy) =

. J=1
{iip, #0

Omodm (iel).

Therefore, the system (6} is solable for all moduli prime to D = M times
a certain finite produet. Applying Theorem 6 we infer that the system of

equations
g 1]

H(H“W '5“71) =

A=) fe=l

(tel)

is goluble in integers. By the equivalence (4) this system is equivalent to
{3) and the proof iz complete.

A Tist of wdsprints is given below
p. 248 in many places for K read K™
line —18 for K (§)? read K{iF)
line —15 for X (&) read K (&%)
Hne —9 for K* read X
line —7 after p = 2 insert £y ¢ K
line —4 for 2 fead twice p
line —8 for P e H{E or read 9P e H*¢E or p = 2, &, ¢ K and
P. 249 line 13 for v+ 1 read z, in the second paranthesis ingert -2,
P. 260 line —1 for = a2 vead a2"”
line 10 for p#—* read p#—%j
line 11 for 8-1 read §-f
. 261 formula (13) for 71 read 271
formula (14) for »—2 road 2*—3
. 283 Hoe 11 for o resd w >0
. 266 line ~13 for » road »
« 256 formula (18) for v read »
. 2568 lines—8, ~3 for » read i
- 257 lino 12 for fep1+ ¢r-1 142 read Lyt i+ 2
- 250 formula (27) for yip» read gff,'p
. 259 line --15 for [2] read [2] for charK = 0
2061 line 8 for p» 2 rond p > 2
» 283 line 14 for o, read e
. 264 formula (43) for § == 1 read 8 = 1
. 265 line —2 for ¢; read o, for #' read n

b=

D g
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p. 266 line —7 for {w, Cppay . -rs %) rORL (W, Grp1, -0y Opdls
line —3 for {; read i,
line —2 before mod insert = 0
p. 267 formnula (46) for § = 1 read 4 = 1 for = { read = -Omod%
p. 268 line 16 for f(afl, af?) read Ffldld
line —7 for u, = 4, a%+ Aga™ " read Uy = Aya -+ Aga™
p. 272 line 9 for Zndm read Zndm [11]
p. 278 line —2 for bpy, rosd bye
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