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Recall that a continuous linear operator 1" between Banach spaces is absolutely p-summing
(p-summing for short) if it sends weakly p-summable sequences to absolutely p-summable se-
quences. Karn and Sinha [2] introduce the mid-p-summable (operator p-summable) sequences
in a Banach space E such that (,(E) C (7(E) C (¥(E), they introduce the weakly mid-p-
summing (sequentially p-limited) operators. A bounded linear operator T : E — F between
Banach spaces is weakly mid-p-summing if it sends weakly p-summable sequences to mid-p-
summable sequences. Equivalently SoT : E' — ¢, is p-summing for all bounded linear operator
S from F' to ¢,. The principal idea is to replace, in the definition of p-summing operators,
p-summable and weakly p-summable sequences by Lorentz mid-(p, ¢)-summable and weakly
Lorentz (p, ¢)-summable [1| sequences respectively. Equivalently, ¢, and p-summing operators
space by {,, and Lorentz (p, ¢)-summing operators. In this work, we introduce and study the
Lorentz mid-(p, ¢)-summable sequence in a Banach space E, denoted /¢, ,[E] as a generalization
of the mid-p-summable sequence space. We prove that £, ,(E) C £, 4[E] C £ (E), and we give
some properties concerning this Banach sequences space, we prove that £, ,[E] = £}/ (E) if and
only if I (E, lpq) = L(E, ().

Definition 1. Let 1 < ¢ < p < co. We say that (z;)32, in Banach space E is a Lorentz
mid-(p, ¢)-summable sequence if (((x},2;))32, )21 € lpq(lpq) for any (a7)02, € €2 (E*). The
space of all such sequences shall be denoted by ¢, ,[E].

Definition 1 is also equivalent to: A sequence (x;)?2, in Banach space E is Lorentz mid-
(p, ¢)-summable if (((z7, xj>)20=1);i1 S gp,q(gp,q) for any (z;,)52; € qu(E*)-

Proposition 1. The next expression

zs)Zillpe = sup (o, 2)) 202 6.0

(le)zoileBlg”z(E*)

is a norm that makes ¢, ,[E] a Banach space.

Since (4 (E*) can be identified with £(E, £, ,) and £ (E*) = (¥ (E*), the above definition
1 can be reorganized as follows.

Proposition 2. (7;)32, € {,4[E] if and only if (S(7;))32, € lyq(lygq) for all S € L(E, Ly,).
Moreover,

1G5)7 g = sup{ll (S ()20 ey 0 (ty) 5 € LIE byg), [[S] < 13-

Proposition 3. Given 1 < g <p < oo. We have
lpqg(E) C lpglE] C 6, (E),

moreover
1(z5)llq < 1(z)illpa < 1(25)5llpq-
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We say that a Banach space E is a Lorentz weak mid-(p, g)-space if £, ,[E] = € (E).

Theorem 1. Let E be a Banach space. Then, E is Lorentz weak mid-(p,q)-space if and
only if L(E, ly,) = H;’fq(E,fp,q).
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