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1 Introduction

Let X be a Banach space and let T' € L(X) be a linear and bounded operator
T:X—X.

By {a, (T)} and {e, (T)} we denote the sequences of the approximation num-
bers and entropy numbers of T' (dyadic entropy numbers) [2], [5], [8].

The class of Stolz mappings has been defined by K. Iseki, see [4], as follows:

0o p %
Lsrorp (X) = T:<Z<a1+ Zalal )) <o0p,0<p<oo

n=1

where a7y > a9 > ... > 0.
In [4] is proved that if lim «,, # 0 then

Lsronp(X)=L,(X)={ T : (Z ag(T)> ' < o0

n
Remark 1.1. The application ®2 : {a;(T)}} — Y a;a;(T) is a symmetric norm-
i=1
ing function, which is not equivalent with the maximal function ®; : {a;(T)}] —

> a;(T) if lim a,(T) =0 [2], [8]. In this way we remark that the class of Stolz
mappings is a particular case of the classes

Lty p(X) =T : (i <W>p>p<oo ,0<p<oo

where ®(n) = ®(1,...,1,0,0,...) and ® is a symmetric norming function. The
——

n
classes Ly, p has been presented in [6] and in the other lectures.

For the properties of the function ® and {a, (T)}, {e, (T)} it can see [2],

[8]-
It is known that Lsror p is an operator ideal (quasinormed). Also Ly, , is a
quasinormed operator ideal, because

k
D an(S+T) <2 Z S)+an (T, k=1,2,...
n=1

(8], [9]. In the following we present some properties for Lsror p-
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2 Results

Theorem 2.1. If S € Lgrorsq (X
Lsrorp (X), where 1 =1+ 1,

) and T € Lgrorir (X), then ST €
+ , 1 <p<ooand

1_1
P q

@l
|

Lsrorn,sq(X)=< T : Z (al o Zal ) < 0

Proof.

- n N
1
5Thsross = (32 (515 oton)) )

o (2 ({ai(ST) I\
- ()
where ®*(n) = ®*(1,...,1,0,0,...). Since
N——
k k
D ai(ST) <2 [ai(5) - a;i (T)], k=1,2,...
i=1 =1

and ®¢ is a symmetric norming function it follows:

|~

(@a <{ai§3z§7’>}?_l> )) ’

(00, (ai(S))y) - 03 (a@Y_)\ ")
2<Z< B, () 0y (1)

(00 ({alS)\ N\ (& (08 (@Y )\ "\
- 2<Z< o2, & ew

= % + 1. Hence ST € LsroLp (X). =

15T lsror.,

A
[\
:/_\

NE

IN

1,111
where 1 =+ + 4 '

Theorem 2.2. The classes Lsror,, (X) are tensor product stable for all tensor
norms, if the sequence (aw,),, is such that o,z < %an, Mn=1,2,... and C is
a constant (depending only of the sequence a = (a1, aq, .. .)).

Proof. The proof is a corollary of the inequality:

k
Zanan S®T < C Zan an +an(T)]
n=1

1
We remark that fI’E)‘S) (ai(S)) = (i aiaf(S)) :
i=1
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[7], which is true for all (fixed!) S, T € L(X).
We obtain:

1S@ Tl sror.p

< C(a)- (Z (MZO‘ ai( H“l'(T)]) )

=1

A

< C@p) [ISlsrory + ITlisror,) < o
m Now we present a interpolation theorem of Riesz-Thorin type for the ideals
N
LSor, X) =4 T: <Z< Zalez ) ) < 00
n=1 a1
where {e;(T)} is the sequence of the dyadic entropy numbers.

If (Xo, X1) is an interpolation couple of two normed spaces and (Xo,Xl)eﬂ is
the interpolation space, 6 € (0,1), 0 < ¢ < oo, it is known that:

€an—_1 (T : (Xo,Xl)e,q - X) <2, (T:Xy— X)l_‘9 cen (T: X1 — X)G

for all normed spaces X.

Since
P\ »
2 x(e)
IS 01 ~ 1T S701, = (Z( Zalew ))
- Qg + -
we obtain

(e)

T:(Xo, X X
H (X0, X1)pq — STOL,p —

1
00 n P\ p
<C Z a1t tag -‘rtxn Z Qi€ (T Xo — X) 1€ (T Xy — X)g) >

=1

Yy
3

Q
118

<

1-0 0
<a1+ Fan Z ez‘(TiXo—>X)pl> (Zaiei(TinﬂX)m) >

Sl

1
where}%: o+ 5, 0€(0,1), 0<p1<p2<ooand1:1;9+§.

Hence we obtain:

Proposition 2.3. Lge%OLJ)h,,. (Xo, X)QL(SE%OL,M,S (X1, X) C LES‘GQ)"OL P ((Xoa X194 7X>

zf0<p1<p2<oo,Ezlp;leJr[%,1:1%9+g,9€(0,1),0<r<s<oo,

Remark 2.4. All results are valid if the function ®% is replaced by an other
function ®.
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