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UREÑA 

Se introduce una clase de operadores que generalizan las clases de operadores-
©-absolutamente sumables, ^-absolutamente sumables y se presentan unas pro
piedades. 

In this paper a new class of absolutely summing operators is intro
duced wich is more general than the classes wich are introduced in 
the papers [1], [2], [3J, [6]. 

Let E, F be normed spaces and T : E —*• F a linear and bounded 
operator (T € L(E, F)) . 

The functions {*) # of R. Schatten are defined in [5], [4] and the 
functions cp in the paper [3], 

Let R be the field of real numbers and CQ the space of all zero se
quences 

{x=\ xi \ £ ^Q if lim xi = 0), 

c is the subspace of CQ wich contains the sequences of finite rank 

(]xi\ Ç^ e if af = ¡ ¿K-j, . . . , ;v«j 0, 0, . . . i , « < 00 ) . 

The properties of the function # are the following 

^ : < r — > R + ; (!>{x+y) ^^ ix)+<^ (y), x,y^c\ 

^(\x)=:\\\<b(x), X ^ R . X ^c \ 

<^(1, 0, 0, . . . ) = 1 ; €>(A:, , if,, . . . , ie«, 0, 0, . . . ) = 

-=<^(|^Ah k/a). . .Mk,-J, 0,0,...), 

(*) Norm (norming) functions. 
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where 

is a permutation of 

1, 2, . .,n ' ; <!>{x) = 0 iff x = 0, 

The functions cp posses the following properties 

tprR^.—>R+; ^ (x+y) ^ <^ {x) + <f {y); fix)<f{y) in x < y ; 

<p (0) = 0 ; (p is continuous. 

The conjugate function of # with respect to the function W is 

W (x v) 
• $ | ( á f )= sup ^ k = \x ^ c\xi^O\, xy=:]x^yi, x^y^, . . . j [4] 

I In the particular case $* {x) = sup ^ ' [5] ) * 

DEFINITION 1.1.—The operator T 6 L (E, F) is called {$, cp) — 
absolutely summing if for all sequence of finite rank \xi\ Ç E exists 
the constant c>0 such that 

<^(9(\\^^i\\))é:C sup €>(cp(|(:r, . ,a) |)) , a € E% whtre E' 
ll^ll^i 

is the conjugate space of E . 
This class is denoted 7c<̂ ,,p (E, P). 

REMARK.—If 

0 ( if ) = a>, ( ar ) = S I Jf ,• I 

results the class of cp — absolutely summing operators [3] and if cp 
[x) = X results the class of absolutely # — summing operators [6] (see 
also the A — summing operators). More particular if 

j _ 

<!>(x) = ^p(x)=(l\xi\P)\ / ^ l , (p(0 = ^ 

results the class oí p — absolutely summing operators [2]. 
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PROPOSITION 1.1.—11:$,̂  (E, F) is a quasinormed space with the 
quasinorm 

^^^(T^) = M\c^O\(^{fi\\Txi\\))^c sup ^(f(\{xi,a)\))\. 

P R O O F . — L e t be 

T*€ir^,^ ( ^ = 1 . 2 ) 

Hence 

^ ( < P ( I | T ^ ^ . - | | ) ) ^ ^ ^ sup (^(f(\{xi, a)\)), (^ = 1,2) 

a n d 

^(<p(ll(Tt + T2)^, | | ) )^(^(^( | |T, :^, | | ) ) + ^(<P(l|T,^,-| |))^ 

^ ( ^ 1 + ^ 2 ) sup <^{f{\{xi,a)\) 

Thus 

Also if X e R and 

results 

[|Xl] = i n f ¡ « C N l X | ^ « í . 

Hence 

PROPOSITION 1.2.—If 

T, € L ( E , F ) , T, € ) t ^ , ^ ( F , G) . 

then 

TaTi € i r . ^ ( E , G ) 
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and 

'c+,c(T,T,)¿[ | |T, | | ] ic^,^(T,) . 

If 

T, €xç_ç(E,F), T, €L(F,G) , 

then 

T,T, Ç'c^.çiE, G) 

and 

PROOF.—If 

T, € L ( E , F ) , Tj €x^^^(F,G) 

results 

.)[||T.||1 sup $ ( , ( 1 (x.-. - 1 ^ ) )) 
ll-llél \ \ P ||T,|| / I / / 

b) 1 ' ( < p ( | | T , T , x , - | | ) ) ¿ l l | T , | | ] ( K ? ( | | T , X , | | ) ) ¿ 

^ l f l |T , | | ] x^ , ç (T . ) sup a ) ( ç ( | < X , , « > ! ) ) . 
Il «Il 

In the similar way that in the papers [2], [3] results 

PROPOSITION 1 .3 . —If F is Banach space 

is complete. 

PROPOSITION 1.4.—Let 
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be norm functions. Then if 

results 

PROOF.— 

For all sequence 

T C -^wf ( E , P). 

aixil C E, Ui Ç N 

results 

^ ^ $ c p ( T ) sup 0 ( a / . ( p ( | ( : r , - , t f) I )) 

Or 

^(ai > ^(\\Tx,\\))^ic. {T) sup l -Ca , ) • n ( < P ( l ( ^ / . ^ ) ) ) , 

^ ^ - ^ ^ a > ^ ^ ( T ) sup Wi(^(\(x,)a)\) 

Hence 

^ | ( | | T ^ / t | ) ^ , t ^ ^ ^ ( T ) sup W%(<^(\{xi,a)\\ ( T C i t v i r * ^ ) 

2.—In this par t i s generalized the class of (/>, r, s) — absolutely 
summing operators [2] in the following way 

DEFINITION 2 .1 .—An operator T Ç L (E, F) is called (í>, W^ X, (p) 
absolutely summing 

if for all sequences j ;r,- j € E and j ¿/ i g F ' exists the constant ^ > 0* 
such that 

<¡>{^(\{Txi,ei)\))^c sup '¥{^{\{xi,a)\)) sup X ( ? ( I (^» «̂ > I )> 
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where $, f*, X are norm functions such that 

REMARK. —For #^, f*̂ » X̂  and cp {t) = t results the class of ( / , r 
-s) — absolutely summing operators 

\ P r s i 

The properties of this class are similar to the properties of the class 
:x$,<p. Here we insist to the inclusion relations 

PROPOSITION 2 .1 .—If 

then 

ivhere f, X are new norm functions 

P R O O F . — 

"<i^(9(l(T^,-, ^ / ) | ) ) ^ ^ sup W{f{\{xi,a)\)) sup x(9{{\y.ài)\)) 

Let be j a¿ X,. | ç E and Í p/ b¿ \ € F ' , where a,-, P,- € N. 
Then 

<E>((p(| (Ta,.i,-, p,-3,-)l))^ 

^c sup ¥ ( | (a,-x,-, ^ > l ) ) sup x ( 9 ( l ( > ' , P / ¿ " / ) l ) ) ^ 

^ ^ sup f (a , - ) • f^f (<p(|(^",-, ^ ) | ) - sup iih) 'it(f(\(y^^^-)\)) 
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Hence 

<!>(«,• • p.-)?(|<Tx,-,¿,->|) 
^ 

*•(«,•) • x(p.-í 

'Or 

^ í sup f | ( 9 ( | < ¿ , - , <J>|)) sup x'v*(<p(|<J',¿.->|)) 
l l a l l i l l l - l l^ l * 

"̂$(P.- • ?( |<T*. - , ¿•.•>|)) 

7. (P.-) 

. « > ! ) . 
II " 1 1 ^ 1 l l j - H f ^ l 

^ i sup >FH<p(|<a:,-, a > | ) ) sup y*(<f(\<y,i'i>\)) 

Hence 

^C sup f q r ( ( p ( | < : ^ , - , a > l ) ) SUp Í * ( cp ( < ^, ¿ .•> 1 ) 

Thus if 

iresults 

T € ^ $ . f . x , 9 ( ^ ' ^ ) 

'^^^?| | , i | , i * .9 (^ '^^ 
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