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Abstract

This study presents an illustration of the triple maximal absolute young function as
determined by paranormed triple sequence spaces. It also discusses several properties, such

as (U)ly, v, 21, (U)LY, 7, 21, (U2)ly, 7, #] are linear spaces, (U*)[y, %, 2], (U5)ly, 7, p] are
paranormed spaces and (U°)[y, p] < (U°)[v, 7 2]
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1. Introduction

The triple maximal absolute young function described by paranormed
triple sequence spaces is presented in this study. Orlicz functions were the basis
for the work of Lindenstauss and Tzafriri [5]. In a subsequent phase, we offer
analyses of the many spaces of Orlicz sequences by other authors, including
Lupas [1], Parashar and Choudhary [6], Esi, Isik and Esi [3], Esi and Et [2] and
many more [7-14]. We present the classes of spaces of triple sequences spaces
UMWy, 2], WDy, 2], (UD[W,y, 2] in this study. It fulfills the
subsequent axioms:

1) ¢(0) is equal to 0. 2) Ifa in V, g(a) = g(—a). 3) g(a+ b) < g(a) +
g(b), where a, b are in V. 4) Given a sequence of scalars (,,) and a sequence
of wvectors (U,) with g, —A) > 0asn - w,a, > aasn - o then
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g(a, U, —aW) - 0asn — . The final characteristic is known as continuity
of multiplication by scalars and it tends to the function g: V = R, where g is a
paranorm and V is a paranormed space. A continuous, non-decreasing, convex
function with @(0) = 0,¢(2) > 0as21 > 0,(2) » was — oo is represented
by @ this implies that ¢ : [0,0) — [0, ) is an Orlicz function.

2. Definitions and Preliminaries

Let§ £ [0,50) = [0,00) 3 (W) = 70

9 is a maximal absolute young function. A triple maximum absolute young
functions is a function

¥+ [0,00) X [0, 0) X [0,00) — [0, 0) X [0, 0) X [0,00) 3
(R B, I = (Y1(Q), Yo (W), Y3 (M),

01(2) . _ 5
|QI|2 :®2- [O! (X))—)[O, OO) 9 WZ(G) - |(‘5|2 »

0 ond @ is an Orlicz function leads to

where ., : [0,00)—[0,0) 3y, (A) =

03(R
v3:[0,20)5[0,%0) 3y, (%) = =2

continuous and non-decreasing, that hold the following conditions:

D Wi(0) = 0,,(0) = 0,5(0) = 0 = Y (0,0,0)
= (W1(0), ¥2(0), w3(0)) = (0,0,0)

i)y, (Q) > 0,y, (W) > 0,y,(J) >0 =y (QWM) =
(v, (), v, (W), y, (W) > (0,0,0),V Q > 0, > 0, M > 0 by which we
say (Q, 28, 9t) > (0,0,0) as v, (Q) > 0,y, (W) > 0,y, (M) > 0.

i) P (Q) = o, P (W) — o0, P3(M) » wasQ —» 0, W - 00, M - 0=
W(RQ,B, M) = (1 (Q), Y2 (W), Y3 (M) — (20,0, 0) as (Q, W, M) -
(o0, 0, 0) by which we say Y/(Q, I8, M) — (o0, 0, 0) as P; (Q) -
o0, Py (W) — oo, P53 (M) — co. for more we ref [4].

These functions are even, convex,

Lety = (ynmu) be a non-decreasing triple sequence of positive numbers

and B, =18 . <B  +tLp=P) U= (U,) be a triple sequence
andp > 0, Ly = [nmu By T 1,nmu] and U, is any number.

([U3)[¢ Y, ] = {(lere) = ((Q’Il)sre' (Q’Iz)sre' (‘2’[3)5%):

d((U1)sre, (A1)o)
lim nmu Zs € Lymu Zr € Lymuy Ze € Lymu [Lljl (%) Y

.
v, (d((‘uz)st; (A2)0 )) Y U, (d((?l3)sr; (U3)o ))] ere = (0,0,0)).

([Ug)[\ll, V2¥ 4 ] = {(%sre) = ((Qll)sre' (QIZ)sre' (Q'I3)sre)'
d 9‘[ srer d ‘u srer
= s 1 De i Dec [t (2020 y g, (U020

U (w)] = (0,0,0)}. (UL, v, ] = (W) =

P
((ml)sre' (mz)sre' (Q’IS)sre):
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{ SUPmu ﬁzs € Ly 2 € Ly D¢ € Ly [1111 (d((ml)m 0 )) Y U, (d((%[z)m 0 ))
b (BN < (2,0,

P

3. Main Results

Theorem 3.1: (U*)[y,v, 2], (U, y, 2], (U3) [W,v, 2] are linear spaces
over the field complex numbers.

Proof: Consider the space (Ud)[y,y,2]. Let A= Wse) = (W) erer (U2 erer

(Us)ere), G = (Bire) = ((G1)srer (G2)srer (B3)sre) € (Ug)[\% Y,#] and 0,B € C.
To prove this theorem we need to find some

a(a(Y Jste + B(S1)sre,0)
p3 > 03 11rnnmu Zs € Lymu Zre | — Ze € Lymu [lJrJl ( e 3 - ) Y

d(a(uz)sm + B(Gz)ste 0) d(a(mS)sre + B(S3)s1e,0 ) Pare _
LIJZ ( P3 ) Y Lp3 ( P3 )] - (0’0’0)

Since A = (QIsre) = ((ml)sre' (mz)sre' (2[3)5&)' 6= (esre) = ((Gl)sre'
(GDaer  (G3)are) € (UD[w,7, 2], then there exist p, >0,p, =03

. 1 A((Uere0) A((Up)sre0)
e A i o 4 C ) M G ek

nmu » 1 P1
A((U3)sre,0)\ |77
(B oo
And

1irnnmu y_ Zs € Lymu Zr € Liymu Ze € Ly

A(S1)sre0) d(S2)ste,0) A(©3)ae0)\ 7 _
[ll’l ( o) ) Y, ( o ) Y g ( o) )] = (0,0,0).
Define p3 = max (2|alpy, 2|Blp2).
Since v is convex and non-decreasing, we obtain

1 (oY Jsre + B(G1)sre,0)
ﬁ Zs € Lymu Zr € Lymu Ze € Lymu [lpl ( : 3 . )

a(a(Y Jste + B(S2)s1e,0) a(a(Y Jsee + B(S3)s1e,0) Pore
Y lIJZ ( : P3 : ) A lIJ3 ( : P3 : )]

1 1 A((Uy)sre0) d((U2)sre0)
<—Zs€]anquE]anuZeE]anu%[wl( Lo )Vlll ( 21sre )

Ynmu P1

s J((i’lg)ste.O)) + (llh (d((Gz)m 0 )) W, (d((Gz)m 0 )) Ws d((G:))zm 0)]”Sre

P1 P2

A((U1)sre0) A((Uz)ere,0)
Zs € Liymu Zr € Lymu Ze € Lymu [ll-ll ( - jte ) lIJZ ( ‘2)15 : ) Y

d(@x Vere,0) ”m A((&1)ere,0)
%eian T i o Y LR

P1 P2
7 ».
w, (d((Gz)m.O)) Y U, (d((Gs)mO ))] sre (0,0,0) as 1, m, u o0, where
P2 P2

K = max(1,2%71), H = supe, Pee. Therefore al + BS € (U3) [, v, 2]. Other

cases are similar.
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Theorem 3.2: V p = (p..) then (U)[Y,y, pl, (UD[Y,y, p] are paranormed
spaces under the para-norm:

Prmu Pnmu Prmu

é}(?l)=inf{p E,p E,pE:
(75 et B B, [ (A5522)uy (02522)

Psre
Ps (—d((%)mo))] ) < (1,1,1),Vn,mu > 1;, M = max(1,E),E =

Supsre psre .

Proof: Tt well know ¢(0) =0 and g(U) = g(—A). As d is a translation
invariant, it can be demonstrate easily, g(U; +S;) = g@,) + g(S;),
g + S;) = g( W) + ¢(S,), g(Us + S3) = g(Us) + ¢(S3), VU= (Usye)
= ((2[1)sre' (Q’IZ)SIQ’ (913)51'6)' 6 = (Gs‘re) - ((Gl)ste' (62)51'6’ (63)sre) E ([Ug)

Prmu Prmu

v, v, #]. As y,(0) = 0,vy,(0) = 0,y,(0) =0, we obtain inf {(p &, p E,

pp ]E‘“)} = (0'0’0)’VQI = (Q[sre) = ((‘ul)sre' (Q'IZ)sre' (Q[3)sre) = (0'0!0)
On the other hand, Assume that g(U;) = g((Uy) = 0,¢(W,) =
g’((%z)sre) =0, g’(i’lS) = gV((QI3)sre) = 0, then

(5 ) (B B B [ (522

1

W, (a((mz)mo)) Y s (d((i’lg)sgeo))r’“e)ﬁ <@L vVnmus 1| = (0,00,

This signifies that,

d((U)sre)0)
Ve>0,30<p.,<e >3 < Zseanmque]anuZeeanmu[qu(i)

" (J«%M.o)) i, (d«?ls):re‘]))]”m) < (1,1,1).

Pe
Thus, V n, m, u, we obtain,

(et Bt B b (2252, (A50)

€

b (A (25 Bt oo i (22

€

v, (ti((mz)m,o)) w, (d((%):mo))]mm) < (1,10).

€

Suppose that
(@i 0)) # 0 (@ 0)) # 0.4 (U, 0) ) # 0,

for some p,q,a € Lypy-
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Let ¢ > 0 then <M> S (((%z)nmupqa,o)) o (((‘213)nmupqa'0)> N
€ E—

€ €

This mean that,

1 (A1), 0 a( Uz mm 20
(ﬁ Dse L Dre - Yee - [1111 (M) Y, (M) Y

€ €

1
- Pste\ M
A (Uznmipgq 0
lIJ3 <%):| ) - (wl 0, OO)’

so we arrive at a contradiction. Thus (QIl)nmupqa #0, (Qll)mqucl # 0,
(U1 nmuyg, * 0. Let A be any complex number. By definition

nmu Prumu Pumu

g(A) = inf { ,pE ,pE :
( Ds € Ly 2t € [anu YeeL. [llh (d(x(ml)m 0 )) v, (d‘(x(mz)m,o )) y

P

p
Then

Vs (M)r) <(1,1,1),Vnmu>1).

nmu

g () = 1nf{(|)\|t) ( 225 € Ly 201 € Lypyy 2 € Ly [¢1 (—d((%)m 2 ))

1

U, (—d((%)m O)) Y U3 (—d((%)mo))]%m) <(1,1,1),Vnmu>=1 }, where

t=m Since [A|#= < max(1, |A|F), we have

g(A) < (max(1, |A|E))%.

( = Y € Ly 21 € Ly 22 € Ly [% (d((ﬁul)mo))v v, (d((mz)mo))

l’nmu

inf {(t)

b <]

Thus, the above inequality implies that a scalar multiplication is
continuous.

Theorem 3.3: Let 0 < h = inf,, p,. < SUPgre Pere = H < 0,1 which satisfies
the A,-condition,we have (U*)[y, ] © (U®)[vy,y, 2], where

(US)[Y' 1= {(mste) = (A srer (W) erer (Ag)are):

A((A)sres (U1)o)
lim nmu 25 € Ly Zr € Ly Ze € Liymu [1111 (%) Y

d((‘)l Jsrer (U2)0) A((Uz)sre, (A3)g )] 75
lpz( Zsp ZO)YLng 3 . 30] = (0,0,0)},
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for some p > 0.

Proof: Let (Q’[sre) = ((911)5&' (le)sre' (913)5&) € ([U3)[)/, l’] S0 that,

d((A1)sres (U1)o)
lim nmu Zs € Lymuy Zr € Liymu Ze € Lymu [lljl (%) Y

" (d(@tz)sr; (02103) (L ™ = 000,

for some p>0. Let ¢ >0 and choose S with0 <8 < 1: [wl(t) Yy, ) v
\|/3(t)] <(g6¢),V0<St<S.
A((Up)ere (U1)o) d_((QIZ)gre: (U2)0) d_(@h)sre. (¥U3)o )) and
p P P
considered hmnmu 256 Limu ZtE]anu ZeE]anu[W(gsre)]pme =0< B max
Gsre

Suppose that Gm = (

<1+ 22 Given that
v is convex and does not decrease, it should follow that Y(G,,) <
\|/(1 + 65“) l\|/(2) +1 (%) As v satisfies A, -condition, on it we can
]Lem —=y(2) + ]LGS“\V(Z) = GSte\|/(2) We'll  receive  the
following approxnnatlons

( g, Sh). Based on the contlnulty of y, we have S, <

write, Y(G,,) <

26 € Ly, Gare>S 201 € Ly Gm>5 D € Ly, Gure>S [W(Syre)]#ore

max(l [H-‘M(Z)S 1]H)Ynmu Zs € Liymu Zt € Lymu Ze € Limu [(Gsre)]pm

st € Ly Zr € Ly Ze € Ly [(6sre)]‘%te

L H
< max(e,e*) + max (L E0@)] ) = Tacty Tretpm Zec i, (Gl

We take it limits € — 0 and n,m,u — o, consequently U = (U,,) €
(U)Iw, v, #]. Consequently (U)[y, p] < (U], v, 2].
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