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Summary. In this note we anounce some generalizations of Carlitz’s theorem and also some asymp-
totic formuias for the number of nonassociated integers o of a field K whose factorizations into
irreducibles in K have the same number of lengths, and [N (2)i<x.

1. Let K be a finite extension of the rationals, R, — the ring of integers of K,
H (K) — the class-group of the field K, 7 (K)-— the group of ideals, P — the set of
all prime ideals and finally let /3 7 (K)— H (K) be the natural homomorphism.

We will write G (K) for the set of all integers whose all factorizations into irredu-

cibles in Ry have the same length and G’ (K) for G (K)N N, N — the set of natural
numbers.

Now we introduce some definitions:

DerNiTiON 1. The sets A4,, 4,, ..., 4, will bé called a partition of Ry if:
1. A,, A>, ..., A, are multiplicative subsets of Rg.

2. If ae A;, bla then be 4, for i=1,2,...,n

3. There exists m>0 such that 4, 4, ... A, contains all m-th powers of Rg.

DEFINITION 2. The partition 4,. 4., ... 4, will be called a good partition if
A, =G (K) for i=1,2,..,n

If G is a finite abelian group, g,.¢>, ..., g € G then the equality
(1) gl gy k=1

will be called a minimal equality if O0<m;<ord g; for i=1, ..., k and if O<m;<n,
i=1,2,..,k,

"y

g gs g k=1
implies (my, m,, ..., m)=(n,, ny, ..., ) or (0,0, ..,0). The minimal equality (1)
will be said to satisfy condition (*) if

k

n;
Z ordg.-=1

i=1
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Besides, if U is any subset of the group G, then U will be said to satisfy (*)
(and we will write Ue (*)) if every minimal equality between the elements of U
satisfies condition (*).

2. If for any subsct H, of the class-group H (K) we denote
I(H)=f""(H,)NP,

Re(H)={ae Ry: BlaRy, Ve P implics Pel(H)}-

Then we have

TuroreM 1. Ry (H,) =G (K) if and only if Hy e (¥).

COROLLARY. The partition A,, A,, ..., A, is a good partition if and only if H; € (* ).
i=1,2,...,n, where

H,=f({B e P: there exists ae€ A, Bl uRg}) .

We write / (K) for the minimal number 1 such that therc exists a good partition

of R, consisting of n sets. If
H (K):{Is /“,J:- (RS Xll—l}

then the sets

Ho={.X, 1, H=1X0 ., He =X}

satisfy condition (* ) and therefore / (K)</—1,/h — the class-number of K. As thw
only partition of Ry which consists of one set is 4, = R, the theorem of Curlizz 1]
in this terminology will have the form:

[(K)=1 for h>1 if and only if h=2.

THEOREM 2. [ (K)=2 if and only if h=3,4,6.

THeoreM 3. lim [ (K)=cc.
h—>00
3. Let G, (x) be the number of non-associated integers of A with norms not
exceeding x in absolute value and whose factorizations o irreducibles in K have
exactly m distinct lengths, and similarly let G (xy be the number of natural
numbers not cxceeding x whose factorizations into irreducibles in K have exactly m
distinet lengths (see 2—4)). (For m=1G, (x) und G, (v) are the counting functions
of G (K) and G'(K)).
nrOoREM 4. [f K/Q is ]f/u'ru then
t(K)

1
Gu(x)=(C+0 (D) x {log ) b (log log x)*,

where t(K)=max {|U]: UcH(K), Ue(* )}, A is a postitive constunt depending
only on H(K) and C is positive and depends on K.
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THEOREM 5. If K/Q is finite then
G, (x)=(C+0 (1)) x (log x)~* (log log x)*,

where C and B are positive and b is some nonnegative constant depending only on

H (K).
The proofs will be published elsewhere.
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SI. Conusa, O jAanHE pa3JIoiKeHHWil B HCJIOBBIX HOJISIX

Copnepxanue. B pabore npuseleHb! HEKOTOPBIE OOOOIICHAA TECOPEMEI Kapnaua 0 JIdHE pasjio-
sKeHMi H/ISMEHTOB B YHCIIOBBIX TONSAX € YACIOM Kiaccos apa. ITomasbl TOXE aCHMITOTHYECKUS
QOPMy:THI T4I8 KOJIMYECTBA IIENbIX 9YMCCI HOPMATBHOTO TIONA K y KOTOPBIX KOIHMYECTBO MJIMH
Pa3noAKeHH Ha HENPHBOIMMbIE CONMHOXHICTH NOCTOSHHO W HOPMa KOTOPHIX MCHBILE ¢ (x>0).



