PROCEEDINGS OF THE
AMERICAN MATHEMATICAL SOCIETY
Volume 118, Number 1, May 1993

EQUIVALENCE OF THE DEFINING SEQUENCES
FOR ULTRADISTRIBUTIONS
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(Communicated by Palle E. T. Jorgensen)

ABSTRACT. We prove that M p! ~ M} . This result is a stronger version of the
conjecture M, p! O Mp which has been given by Komatsu in Ultradistributions
1, Structure theorems and a characterization (J. Fac. Sci. Univ. Tokyo Sect. IA
20 (1973), 25-105).

Let M, be a sequence of positive numbers with M, = 1, satisfying the
following two conditions :
(Ml) Mg < Mp—lMp+l, D= 1, 2, ey
M.3) 302, Mi—i /My <HpMp/Myyy, p=1,2,..., forsome H>0.
We say that two sequences M, and N, are equivalent and denote it by M, ~
N, if there are constants 4, B > 0, such that

A’N, <M, <B°N,, p=1,2,....

The above sequence M, is used to define the various spaces of ultradifferen-
tiable functions and ultradistributions. These spaces are invariant under the
equivalence ‘ ~’ (see Komatsu [1] for details).

The purpose of this note is to show that M;p! ~ M, which refines Theorems
11.5 and 11.8 in Komatsu [1]. Here

M e d M*(1) = suplog 2%
*=sup ———— an *(t) = suplog ——.
» =R o M (D) peg & M,
Theorem. Let M, be a sequence as above. Then
* Mp
MPNF, p=1,2,

Proof. Let my = Mp/Mp_, and L, = p/my + 3273, 1/my . Then the sequence
I, decreases because M, satisfies (M.1). Since M, satisfies (M.3), there is a
constant 4 > 1 such that
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Let n, = pli/l,, no =1, and N, =[[_yn;. Then N, is equivalent to M,
and satisfies (M.1), (M.3). Moreover, the sequence N,/p! also satisfies (M.1).
It follows from these facts and Gorny’s theorem (Mandelbrojt [2]) that

tP
P exp N (D)’
On the other hand, the equivalence N, ~ M, implies that N,/p! ~ M,/p! and
there are constants 4, B > 0 such that
N*(At) < M*(t) < N*(Bt), t>0.
Thus,

1\ N, 7 7
— — = Su _ < su —_— = M*
( ) Pl b expN*(BD) = b exp M=(1)  ”

P 1\’ N,
<sup——o (1Y X .
< SUD exp N (A1) (A) pro  PEN

Iherefore, it follows that
. ]Vp Mp
Mp ~ _! ~ _! s

which completes the proof.
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