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1. introduction

Sargent ([3],[4]) was the first to use the space m(¢). He looked at some of the properties of the space m(¢).
Later, it was studied from the perspective of sequence space, and Rath and Tipathy [2],Tripathy and Sen ([7],[8],[9]),
Tripathy and Mahanta [6], and others characterized some matrix classes with one member as m(¢).

In this papgr , we introduce the class of the quadruple sequences spaces of fuzzy complex numbers related to
the space -l’ 3 defined by the triple maximal Orlicz function (M, @,A%, p)§ . Definitions and preliminaries
which are needed in our work have been provided in Section two. In the third section , we look at some of the
properties of the class .

P(Q) denotes the set of all permutations of the element of (Qu)., 1.6. P(Q) =

{(Dn(n)n(m)n(t)n(j)): T be a permutation on N}, in which N be a set of natural numbers..
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Assume that 9).... is a class of all N subsets that do not have more than s elements. For all

n,m, 1§ €N, (@.my) IS @ non-decreasing triple sequence of positive complex numbers with the form

MO+ e+ S M+ D+ D+ DG + D@y -

2. Definitions and Preliminaries

If W; < M, implies G(M,) < G(M,), VI, M, € R thenthemap G : R - R is called non-

decreasing .

If (%1,%2) < (mll mZ) Imp“es G (EUELEUEZ) <G (mlimZ)’ V(QBLSIRZ) , (mllinZ) ERXR
thenthemap G: R X R —» R X R is said to be non-decreasing .

If the inequality G (@) < %(G(ﬂtl) + G(ERZ)), v 9, N, € R then the real-valued function

G() of the real variable 9t is called convex .

Ifve>0,3¢>03|GMN) —G(a)|<egVNE(a,a+g)thenthemap G: R — R is said to

be a continuous from the right at a .

An Orlicz function is a function M: [0, ) — [0, o), which is a continuous, non-decreasing , and
convex with M (0) = 0, M(A) > 0asUA > 0and M(A) » was A - oo,

A maximal Orlicz function is a function : [0, ©) — [0, ) 3 H (UA) = WM (A) and M is
Orlicz function , which is a continuous , non-decreasing and convex with H'(0) = 0, H (%) >
DasA>0and H(A) > ccasUA - .

A triple maximal Orlicz function is a function M:[0,00)%[0,00)x[0,00) — [0,00)%[0,00)%[0,00) 3
MU, S, R) = (M, (), M;(S), M5(R)), where M : [0,0)—>[0,00) 3 M, () =
A2 M, (U) and M, : [0,00)—[0,0) 3 M,(S) = &2M,(S)and M : [0,00) [0, ) 3 M;(R) =
R2M;(R) .These functions are non-decreasing, continuous, even, convex , that hold the following

conditions :
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f) M, (0) = 0,M,(0) = 0,M3(0) = 0 = M(¥,S,R) = (M;(0), M,(0), M3(0)) = (0,0,0).
i) M, () > 0, M,(S) > 0, M5(R) > 0 = M(Y,S,R) = (M, (A), M, (&), M;(R)) > (0,0,0), for

A >0, > 0,R > 0,by which we say (U, S,R) > (0,0,0) that M, () > 0, M,(S) > 0,M;z(R) >
0.

ifif) M, (A) = oo, M,(&) = 0o, M5(R) > ©wasWA > 0,5 > 0,R >0 = M®UA,5,R) =
(M, (), M,(S), M3(R)) — (0,0, 0) as (A, S, R) - (0,0, ) by which we say M(UA, S, R) -
(00,00, 00) as M; (A) — oo, M,(S) — o0, M3(R) —» oo .

If (%ppz0 Wpnzi) € E* whenever (Uy,,;) e E* for every quadruple sequence (x,4,;) of scalars with

|<or,:| < 1,V ¢, #,4,4 € N then the quadruple sequence spaces E* is a solid .

Assume that K = {(£,, £y, fn,in), ¥ EN, £y <€, <3< ..., £y < £y < kyandj; <
F2 < f3,41 < 4y < 43,..} €N x N x N x Nand let E* be a quadruple sequences space . A K-step

space of E* be a quadruple sequences space

EﬁE; = {(Q'I{’zk;/b) S W4 : (Q’I{’kf"i) € [E4} , where W4 = {( QI[/@,,L) : QI{’/&;/L € Ror (C} .

A quadruple sequence (U,,;) in E* has a canonical pre-image that is a quadruple sequence
(Upp ) is defined by :

Wppji if (£, #,4,14) EK
e ek
0 otherwise

Uppji =

. . - 4 . - 4
A set of canonical pre-images of all elements in ¢& be a canonical pre-image of a step space % .

If a quadruple sequence spaces E* contains the canonical pre-image of all its step spaces then it is
a monotone.

If (Uncoymerymme)) € E* whenever (U,,,;) €E*, then a quadruple sequence spaces E* is a

symmetric .
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If (Uppz4)e E* whenever (U, ;)€ E*and Aypp;; = 0 implies Upp;; = 0, then a quadruple

sequence spaces E* is a convergent-free .

A fuzzy real number F is a fuzzy subset of the real line R, i.e. amapping F: R — [0,1]
associating each real number r with its grade of membership [F(r), satisfies the following conditions
[34] :

1. F is a convex if for each F(r,) > F(r;) A F(r3) = min{ F(r,), F(r;3)}, Vr; <1, <
r;,Vry,r,Ir; €ER.
2. Fisnormal if thereisa ry € Rand F(1ry) = 1.
3. FF is upper-semi-continuous Va € I,V e > 0 and F~* ([0,a + €)) is open in
the usual topology of R
4. IF is a non-negative fuzzy number V r < 0 implies F(r) = 0.

The set of all non-negative fuzzy numbers of R(I) denoted by R*(I) . Let R(I) denote the set
of all fuzzy numbers which are upper-semi continuous , normal and have compact support, i.e. if H €
R(I) then H* is compact, for any «e€ [0,1], where

H* = {r € R: H(r) > o,if x€ [0,1] } .

H° = closure of ({r € R : H(r) > 0,if «c = 0}) .

The class of the quadruple sequences space m (M, @,AL, p)¢ is introduced as follows:

m(M, @,Af, pF = {’Qnmtj = ((QD) i » QD wmti » (Q3)rmt)

1 d(AL(Q1)nmi; 0) d(A(Q2)mmt; 0)
5,5,,021,0 € syec n€o Lmeo Lt€o LjEr 1 o 2 Tt
Sup Psrec Z Z 2 Z M ( P I ) VM ( P I ) v

@(AE(QS)nmﬁ '6)

»
. )))l < oo, for some p > O}, V0 < p <ocowhere M = (M, ,M,, My).

M ((

3. Main results

Theorem 3.1:
V0 <p<oo,mM,eAL p)i doesnotsolid .
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Proof :
SUppOSG a= 2: b= 3137 = 2. Let (Qnmtj) = ((Ql)nmtj , (Qz)nmtj ’ (Q3)nmtj) =

(nmty, nmty, nmty), Vn,m,t,i € N and ¢, = srec,V 5,1, ¢, ¢ € N. Assume that M (x4, x,, x3) =

(l261], 1251, |231) | ¥ 264, 265, 25 € [0,00). Then d(A3 Quny, 0) =0, Vn,m,t,i € N. Then we have
1 d(A2(Q1)umt; 0 d(A3(Q2)nmt; 0
Sups,r,e,c?l,zye‘pmc EZnea Zmea Ztea Zjea I(Ml (%) Y MZ (%) Y

J(A% (23)nmtj ,6)

2
M ( 5 ))l < oo, for some p > 0. This tends to , (Q) =

(Ql)nmﬁ ’ (Qz)nmtj ’ (33)nmtj € m(M' ste, AZ' 2)% .

Take the quadruple sequence for example (o¢,mi) = ((o1) i » (2 ) nmtj » (53) i) @ COllection of

scalars specified by,

Ocnmtj -

{(1,1,1), in order to n,m,t,i is in addition
(0,0,0), in any case

nmij, in order to n,m,t,j is in addition

N W . . =
OW, Oyt Qm { (0,0,0), in any case

@(A% (€1 )t (Q1 ) ,6)) v

- . 1
This Implles that, SUPs 1e,c21,0€Dspec EZnEa ZmEcr ZtEa Zje:r I(Ml ( o

2
d(A% (< ; :,0 d(A% (< : :,0 .
M, (@(As( Z)nm:)I(DZ)nmtl '°)> v M (d(A3( 3)”"1;@3)“"1“'0))” = oo, for fixed p > 0.

This demonstrates that, o, Qumii € 7(M, srec, A3, 2) .

Consequently, m (M, @,Af, )¢ does not solid , for 0 < p < .

Proposition 3.2 :

V0 <p<oo,m(M,eAL,p); doesnot symmetric.
Proof :
Assuimea=1,b=1,p = % Let M(xq, x5, x3) = (22,22, 23) ,V 21, %5, 23 € [0, ).

Suppose @ = stec, Vs, 1,e,¢c €N,
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Let (Qnmtj) = ((Ql)nmtj ’ (Qz)nmtj ’ (93)nmti) = (nmtl ,mty, nmty )1 Vn,m, t;I € N .Then
d(AQym;,0) =1,V n,m,t,j € N. Consequently (Q4;) € 7 (M, srec, A, %)ﬁ& .
Assume (6nmtj) = ((61)nmtj ’ (62)nmtj , (GS)nmtj) be a reorganization of (Qnmtj) 3 (6nmtj) =

(Qllll ’ ’Q2222 ’ ’Q4444' ’Q3333 ’ Q9999 ’ Q5555) ’Q16161616 ’ 96666 ) Q25252525 ) )

Then , d(AS,;, 0) = ((nmtj — 1)? + (2nmtj — 1), (nmtj — 1)? + (2nmtj — 1), (nmtj — 1)? +
(2nmtj — 1)) = ((nmt)?, (nmtf)?, (nmt)*),v n,m,t,j € N,

a(A (61)nmtj ,ﬁ)) Y

. 1
This demonstrates that, SUPs 1e,c21,0€Dsrec EZne:y ZmEar ZtEcr Zteo [(Ml ( o

1

. - _ S\
A(A(S2)nmi .0)) v M, (M))l = oo, forsome p > 0.

MZ( p p

Consequently (S,ng) & m (M, srec, A, %)% :
This,

m(M, @,A% p)¢ does not symmetric.

Proposition 3.3 :

V0 <p<oo,m(M,qoALp)i does not convergence-free .

Proof :
Assumea= 1,b =4,p = %, Let M(xxq, x5, £3) = (1,25, 23) , V 24, %5, x5 € [0, ). Let take

Qsrec = STtec, V s,1,¢,¢ € N. Consider the quadruple sequence (Qumt)= ((Q1)mmt » (Q2)rumtr (Q3)wmt) »

which is described as:
(1 + nmtjz,1 + nmtjx,1 + nmtjx), inorderto € [ﬁl ,o],

Qnmﬁ (x) = (1 — nmtjx,1 — nmtjx,1 — nmtjx) , in order to XE [0 ) #tl]

(0,0,0) in any case
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Then, Aél-’anmtj (x) =

nmtj(nmt+4 nmtj(nmtj+4 nmtj(nmtj+4 . —2nmtj+4
2nmtj+4 2nmtj+4 2nmtj+4 nmtj(nmtj+4)
nmti(nmtj+4) nmtj(nmtj+4) nmtj(nmtj+4 . 2nmtj+4
(1_—1 8 1 — mtiluntid) g i@ ), inorderto x € [0, —mmi*t® |
2nmtj+4 2nmtj+4 2nmtj+4 nmtj(nmtj+4)
(0,0,0) in any case
As aresult,
= = 2nmtj+4 2nmtj+4 2nmtj+4 1 1 1 1 1 1
@(A4Qnmtj, 0) = (nmt‘ ) - - ) - - =\—= - ) - P -
j(nmt+4) " nmtj(nmtj+4) ~nmtj(nmtj+4) nmtj  nmtj+4 nmtp nmtj+4 T namtp . nmtj+4

1 d(A4(Q1)umti .0 d(A4(Q2)nmti ,0
We have get Sups,r,e,c>l,ae‘;)mc EZnEo ZmEa ZtEO’ Zjear I(Ml (%) Y Mz (—( 2 ; i )) Y

1

M, (w)ﬂ < oo, for fixed p > 0.

Consequently, (Qumg ) € m (M, stec, A;;é)%-

Let's try another quadruple sequence now (S, ) = ((61)nmtj » (S2)rmti » (63)nmﬁ) 3 Gyt (¥) =

X X x i _ 2

(1 + mi)? 1+ omi? (nmti)z), in order to x € [—(nmtj)?, 0],

__* __* _ = . 2
(1 g 1 s ,1 (nmti)z) , inorderto x € [0, (nmtj)?],

(0,0,0) in any case
So that, A4S,y (2) =
x £ N _ o '

(1 + 2(nmtj)2+8nmtj+16 A+ 2(nmtj)2+8nmtj+16 A+ 2(nmti)2+8nmtj+16) for x € [ (Z(nmtl) + 8nmtj + 16) ’ 0],

_ * _ X _ X N2 .
(1 2(mt) 2+ 8+ 16 1 i) 2+ 8nmti+16” 1 D) 16 ) Jforx € [0, (2(nmtf)* + 8nmtj + 16)],

(0,0,0) in any case

Hence, d(A48,m;, 0) = (2(nmtf)? + 8nmtj + 16) , ¥ n,m,,j € N . Hence

) @(44(S1)mi; 0) d(44(S2)mij 0)
SUDg 16,621,060 €Yrec EZnEa Zme(r Ztea ZiE(r I(Ml ( : ; ! ) Y MZ ( - ;2) - ) v

1

_ N E
M, (w)ﬂ = 0. Therefore (G ) & (M, stec, Ay, 2. This,

m(M, @,A% p)i does not convergence-free .
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Proposition 3.4 :

V1< p <oo,m(M, oA )NF S mM, oAfp)E .
Proof :
Assume Q = (Q;,Q,, Q,) € m(M, 9,AE . Then we have,

1 d(A§(Q1)wmij, 0) d(A§(Q2)wumij, 0)
Sups,r,e,c>1,0€2lsrec Perec ZnE(r ZmEcr Zthr Zje:r [ IMll (%) Y MI2 (%) Y

M 3 (d(Ab (Dinmti , 0)

Bneo Sneo Sieo ieo | My (FEEEmite )y, (A8, Oy gy, (ALEC - O] < g

v (sl @SIQC'

— — — »
A(A(Q1)nmii O d(A3(Q2)nmij .0 d(A5(Q3)nmtj .0
= [ZnEa Zm&y ZtEa ZjE(r <M1 ( ( : ; 1 )) Y MZ ( ( : ; 1 )) Y MB ( ( — 1 ))> l <

)] = K (< o), for fixed exists p > 0 .Then, we have get, V fixed 5,1, ¢,¢

SR

p

]K(psrec 1 v o€ %ste '

d(Ap(Q)nmij ,0 d(AR(Q2)nmii 0
= SUPsre,c21,0€D00ec o Qe <Zn€cr ZmEO ZtEcr Z]Ecy <M1 (%) Y M, (—( b ; fi )) \%

1
e S\
Mg(w») <K.

p

d(AF(Q1)nmij ,0 d(Ap(Q2)nmij ,0
1.6. SUP, e cs1 0 Derec <Zn€0 Yimeo Dteo 2160 <M1 (%) v M, (%)

@(AE(QS)nmtj '6)

1
P\r
M ( P )) ) < oo .Therefore Q € m(M, @, AL, p)f, for 1 < p < .

Proposition 3.5 :
Sp<o,f,(M, Ab)IF m(M, @,Ab,ﬂﬂ)m oo (M, Ab)]F .

Proof :
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Assume M (xy, 5, 23) = (27, x5, 25 ),V 21, 25,23 € [0,00) and 1 < p < 0 and @y =
(1,1,1), Vn,m,t,j € N, Let take m (M, @,Af, p)t = £,(M,Ap)E is obtained. As a consequence, the

first inclusion is self-evident. Assume that,
(Qnmtj) = ((Ql)nmtj ’ (Qz)nmtj ’ (83)nmtj) € ’WL(M, (P,Ag, ﬁ)%

! A(A§(Q1)nmii ,0) A(A8(Q2) s 0)
SUPs 1e,>1,0€Dsrec E [ZnEa ZmEzr ZtEa Zthr <M1 (%) Y MZ (%) Y

N|r

p P

M3 (E(Ag (93)nmti '6))>l’

S K(< )V nec=1, <M1 (O ) gy, (G D)

a(Ag (93)nmtj ’

. 0))> < K@1111 , Which suggests that, sup, ;¢ -1 <M1 (w) Y

M3( -

a(Ag (Dz)nmtj ’

p (2L D) v (M)) < oo, which indicate that (Qu;) € Lo (M,AL)?% .

Consequently £,,(M,ADg S m(M, 9,Af, 2 S Lo (M,ADE -
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