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ABSTRACT: In this paper we introduce a new concept for Riesz almost lacunary I'3
sequence spaces strong P— convergent to zero with respect to an Musielak-Orlicz
function and examine some properties of the resulting sequence spaces. We also
introduce and study statistical convergence of Riesz almost lacunary I'® sequence
spaces and also some inclusion theorems are discussed.
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1. Introduction

A triple sequence (real or complex) can be defined as a function z : NxNxN —
R (C), where N,R and C denote the set of natural numbers, real numbers and
complex numbers respectively. The different types of notions of triple sequence
was introduced and investigated at the initial by Sahiner et al. [12,15], Esi et al.
[1-3], Datta et al. [4],Subramanian et al. [14], Debnath et al. [5-8], Tripathy et al.
[16-29] and many others.
A triple sequence x = (T ) is said to be triple analytic if

1
SUPm, n,k |-Tmnk| mAntk < 00.

The space of all triple analytic sequences are usually denoted by A3. A triple
sequence & = (Zynk) is called triple entire sequence if

1
|Tmnk| ™" — 0 as m,n, k — co.

The space of all triple entire sequences are usually denoted by I'3.
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2. Definitions and Preliminaries

Definition 2.1. An Orlicz function ([see [9]) is a function M : [0,00) — [0,00)
which is continuous, non-decreasing and convexr with M (0) = 0, M (z) > 0, for
x>0 and M (z) — 0o as x — co. If convezity of Orlicz function M is replaced by
M (z+y) <M (x)+ M (y), then this function is called modulus function.
Lindenstrauss and Tzafriri ([10]) used the idea of Orlicz function to construct
Orlicz sequence space.
A sequence g = (gmn) defined by

gmn (v) = sup{[v|w = (fmnk) (w) : w2 0}, m,n, k=1,2,---

is called the complementary function of a Musielak-Orlicz function f. For a given
Musielak-Orlicz function f, [see [11] ] the Musielak-Orlicz sequence space ty is
defined as follows

)1/m+n+k

tf:{xewg:lf(|:cmnk| %Oasm,n,k%oo},

where I is a convexr modular defined by

) [e'S) o0 1/m+n+k
Iy (z) = ZmZI ZnZI Zk:l Fmnke (|Zmnkl) frtnt » T = (Tmnk) € ty.

We consider ty equipped with the Luzemburg metric

1/m+n+k)

d (fEa y) = Z::l fo:l 220:1 Jmnk (lzmnkrlnnk

1s an exteneded real number.

Definition 2.2. Let X,Y be a real vector space of dimension w, where n < m. A
real valued function dp(z1,...,2,) = |[(di(21,0),...,dn(xn,0))|, on X satisfying
the following four conditions:

(i) |(d1(21,0),....dn(zn,0))|l, = 0 if and only if di(z1,0),...,dn(xs,0) are lin-
early dependent,

(i) ||(d1(x1,0),...,dn(2n,0))|, is invariant under permutation,

(i) (s (21,0, - (2Ol = o] | (d3(21,0)s -, o O)) s 2 € R

(iv) dp (1,91, (22,52) (T, Yn)) = (dx (1,02, 20) + dy (Y1, Y2, yn)?)/?
forl <p < oo; (or)

(v) d((z1,91), (x2,42), -+ (Tn, yn)) = sup{dx (1, 22, 2n), dy (Y1, Y2, Yn)}
forxy, 20,y € X,y1,y2, - yn €Y is called the p product metric of the Carte-
sian product of n metric spaces (see [15]) .

Definition 2.3. The four dimensional matriz A is said to be RH-regular if it
maps every bounded P— convergent sequence into a P— convergent sequence with
the same P— limit. The assumption of boundedness was made because a triple
sequence spaces which s P— convergent is not necessarily bounded.

Definition 2.4. A triple sequence © = (mnk) of real numbers is called almost P—
convergent to a limit 0 if
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1 r+p—1 s+q—1 t+u—1

. 1/m+n+k
pP— Z"Z’m:mq,u—mosuf)hs,tzo Pqu Zm:r Zn:s k=t |$mnk|

— 0.

that is, the average value of (Tmni) taken over any rectangle
{(m,n,k):r<m<r+p—1,s<n<s+q—1,t<k<t4+u—1} tends to 0 as
both p,q and u to oo, and this P— convergence is uniform in i,{ and j. Let us

denote the set of sequences with this property as [fﬁ] .

Definition 2.5. Let (qrst) , (Grst) (ﬁ) be sequences of positive numbers and

)

(111 qi22 . qus 0.
211 q222 ... Q225 O...
Q=1 =qu+qe+t...+qs#0,
qri1 Qr22 .- Qrst  O..
0 0 .0 0 O0.]
§111 ?122 ?115 0..
do11 da22 -+ Qoos 0.
Q.= | . = Gu1g + Tigg + -+ Gpsg # 0,
Tr11 Tro2 - Gy 0.
0 0 .0 0 0.
G111 Qo2 - dus O
G211 G222 - Qogs 0.
Q = : = Q11 + Guao + --- + Gy # 0. Then the
57‘11 67‘22 57‘815 0...
0 0 .0 0 O0.]

transformation is given by
Trst =D 120y 22:1 Tk Qonke Domnke | Tk 1s called the Riesz mean
of triple sequence © = (Tynk) . If P — lim-st Tyt (x) = 0,0 € R, then the sequence
T = (Tymnk) is said to be Riesz convergent to 0. If x = (xpmnk) is Riesz convergent
to 0, then we write Pgr — limx = 0.

1/m+n+k

Definition 2.6. The triple sequence 0, ; = {(mi,ne, k;)} is called triple lacunary
if there exist three increasing sequences of integers such that

mo=0,h; =m; —m;_1 — o0 as i — oo and
no=0,hp=ng —ny_1 — 00 as { — oo.

k():(),hj:kj—kj,lﬁoo G,Sj*)OO.

Let m; ¢ j = minek;, hiej = hihehj, and 0; ¢ ; is determine by
Livi ={(m,n,k) :mi_1 <m <mjandng_1 <n <ngandkj_1 <k <k;},

— — k
— _Mg — T R J
qr = mkilaqf — ng,l’qj ~ ki1
Using the notations of lacunary sequence and Riesz mean for triple sequences.
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0i0.; = {(mi,ne, kj)} be a triple lacunary sequence and GmnkGpnkdmni b€ S€quences
of positive real numbers such that Qm, = >_,,¢(0,mi) Pmis @ne = 2 ne(0,n,] Pre> @n; =
Dke(Oky Py and Hi = 370 (0 ) Pmis H = 216(0,71@] Pros =3 ke o.h;) Phs-
Clearly, H; = Qm; — Qm,_,, He = Qn, — Qn,_,, Hj = Q; — Q,_,. If the Riesz
transformation of triple sequences is RH-reqular, and H; = Qpm,;, — Qm,_ , — 00 as

i%m,ﬁzzne(oyw]pw — 0 GSE%OOFZZ%(O;C]PIV — 00 as j — o0,

then 9; 0 = 1(mi,ng k) } = {(leQn]Qkk)} s a triple lacunary sequence. If the
assumptions @, — 00 as v — 00, Q, — 00 as s — anth%oo as t — 0o may
be not enough to obtain the condztwns H; - o0 asi— 00, Hy — 00 as £ — oo and
Hj; — 00 as j — oo respectively. For any lacunary sequences (m;), (ng) and (k;)
are integers.

Throughout the paper, we assume that Q, = Qi+ g2+ ...+ grst = 00 (r — c0),

Qy = Qi1 +Tuop + - + Gpgy — 00(s > 00),Q, = G+ Quzg + oo+ G —
(t%oo),suchthatH Qm; —Qm,_, 0 asi— 00, Hy = Qp, — Qwilﬁoo

as€—>ooandH = Qk; Qk]1—>ooa53—>oo
Let thn[, Qm inQk 5 zlj = HHZHja

I;Zj B {(m,n7k> : Qmi71 Sms Qmi,Qn[71 <n< Qne and @kj—l <k< @kj} )
Qm; _ _Qn T Q T T

V T Qmy_, VZ o Q"Efl and VJ 7_ij71 . and ‘/18] - ‘/'LVZV].

If we take qmnk = 1, g = 1 and Gppp = 1 for all m,n and k then Hpj, Qicy, Vie

and Ie reduce to hiej, Qiej, Viej and L.
Let f be an Musielak-Orlicz function and p = (pmnk) be any factorable triple
sequence of positive real numbers. We define the following sequence spaces:

[T 015, 1.2, (1, 0) d (2,0) -+ d w0, 0))], | =

P — Vil g jsoo T Daic iy dateli; 2ojeliny Imnk@mnkdmnk

f(zmsin+en5)P"  (d (21,0),d (22,0) -+, d (2n-1,0))]] } = 0, uniformly,
n i, 0 and j.

|Ad iy 0. £, 11(d (21,0),d (22,0) -+ ,d (21, 0)), | =

P — SUPi,e,jﬁ Zielw Zleli“ Zje]w GmnkDonnk Tmnk

[ [2msinseass ™ (d (@1, 0) ,d (@2, 0) -+ d (201,00, | < o0, uniformly, in

1,0 and j.

Let f be an Musielak-Orlicz function, p = pmnk be any factorable triple sequence of
positive real numbers and and Gunk, Gung 014 Gunp b Sequences of positive num-
bers and Qr = qi11 + -+ @rst, Q5 = 611_1 gy and Qp = Tr12 @st,

If we choose @umnk = 1,Qppnie = 1 and Gy, = 1 for all m,n and k, then we obtain
the following sequence spaces.

[F%aqvapa ||(d(1'1,0),d(1'2,0), (ZL'n 1 ))H
P — Z”L'm'f‘yS,t%OO Zrnzl 2221 22:1 qmnk‘]mnkqmnk
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|7 (Jmtinreass P77 1@ (21,0) 1 d (22,0) -+ o d (21, 0)), ) | = 0. uniformiy,
n i,0 and j.

(A%, £, 11(d (21,0, (22,0) -+, d (-1, 0)) | =

P —sup, ZTmzl 22:1 22:1 Gmnk Dok Gmnk

[ (msins s )P 1@ (21,0),d (22,0) -+ o (w01, 0))], | < o0, uniformiy,

n i,0 and j.

Definition 2.7. Let f be an Orlicz function and p = (pmnk) be any factorable
triple sequence of strictly positive real numbers, we define the following sequence
space:

005 = {(ms,ne, kj)} be a triple lacunary sequence

ry [Acei,[,],P I(d(@1,0),d (2,0), -, d (wa-1,0)|,| =
P— Z'imi’e’jm Zme]i,e,j Zneli,e,j Zkeli,e,j
[f (|xm+i,n+€,k+j|)pmnk/m+n+k ) H(d (xlﬂ 0) yd ('TQ’ 0) T (mn 1,0 )H } = 0, uni-
formly in i, and j.

We shall denote 1"3 [ACgi’g’],P [[(d(x1,0),d(22,0), - ,d(zp—1,0))] }
I [ACgi’g’],P I(d(21,0),d(x2,0), - ,d(xn-1,0))]l } respectively when pyne = 1
for allm,n and k If x is in T {ACGM’],P [[(d(z1,0),d(x2,0), - ,d(zn_1,0))] }

we shall say that = is almost lacunary T'® strongly p— convergent wzth respect to the
Musielak-Orlicz function f. Also note that if [ (x) = x, pmnr = 1 for all m,n and

k then FB |:ACG-L 0,j7 P> ||( (501, )7d(z250) P (SCn 1, ))” :|
s [AC(;L“, [[(d(z1,0),d(22,0), - ,d(zp_1, ))H } which are defined as follows:
r* [ACs,,.,.]I(d (500 d(52,0) - (s, ) o] =
P— Z'imi’e’jﬁu Zme]i,e,j Zneli,e,j Zkeli,e,j
) ) 1/m+n+k o .
I [[#mtimrenss] (@ (@1,0),d(22,0) -+, d (a1, 0))],] = 0, uniformiy

i i, ¢ and j.
Again note if ppnk = 1 for all m,n and k then

1% [ACo, .02, 1(d (21,0)d (22,0) -+ yd (2a-1,0)]],| =

rs [ACGMJ.,H( (21,0),d (22,0), - ,d (2n_1,0))]| }.we define

ry [Acelg],p,n( (21,0),d (22,0) -+ d (@a1,0)),] =

P — l"'”’%@um Zmefk,z,j Zneli,l,j Zkeli,l,j

I [[Emsiamseass P (d (21,0)d (22,0), -+ o d (w01, 0))],] = 0, uni-

formly, in i,0 and j.

Definition 2.8. Let f be an Musielak-Orlicz function p = (Dmnk) be any factorable
triple sequence of strictly positive real numbers. We define the following sequence
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space: T4 [p, 1(d (21,0),d (22,0) -+ d (w1, 0)]],| =
P = LiMs b0 757 Yot Somet 2okt
f|:|xm+ivn+evk+j|pmnk/m+n+ka||(d(x170>7d(x250)7"' (ZL'n 1 ))” :| = 0, uni-

formly, in i,0 and j.
If we take f (x) = &, pmnk = 1 for all m,n and k then
F? |:pa ||(d($170)7d(1‘250)7 (SCn 1, ))” :| =17
Definition 2.9. Let 0; ¢ ; be a triple lacunary sequence; the triple number sequence

x 15 Spie; — p— convergent to 0 then

{(m,n,k) € Ligj: f(|Tmtintehts — 0|)1/m+n+k}‘ =0
B 0|>1/m+n+k =0.

P— 1lim, ~Mati,
J h J

BESRAY ‘
In this case we wmte Soie,; — LimM(f | Tt nte,k+j

3. Main Results

Theorem 3.1. Let f be any Musielak-Orlicz function and a bounded factorable
positive triple number sequence pmnk then

1% [ACo, ., P II(d (21,0)d (22,0) -+ ,d (2n-1,0))]],

1s linear space

Proof. The proof is easy. Theorefore omit the proof. O

Theorem 3.2. Let [ be an Musielak-Orlicz, then

1% [ACy, ;. (d (21,0),d (22,0) -+ ,d (-1, 0)]l, | €

1% [ACs,, . I(d (21,0),d (22,0) -+, d (wa-1,0))]],

Proof. Let x € T'® [ACQMJ, I(d(z1,0),d(22,0), - ,d(zn-1,0))]l } For each i, ¢
and j

I [AC@i’E’J = limudﬁ” Emeli,m Zneli,mv Eke]i i

[antms s (@0,0) d (22,0) - d (w0t D),

Since f is continuous at zero, for € > 0 and choose 6 with 0 < 5 < 1 such that
f(t) < e for every ¢t with 0 <t < §. We obtain the following,

Fli: (hieje) + Tlh ZmGIMJ Zne]i,e,j Ekefm,j and |Tm4inte, k+r0|>5
f {'xm+i,n+é,k+j|1/m+n+k 1(d(21,0),d (22,0), -+ d (2n-1,0))]| }
T (i) b K67 (2) hagy T [AC, . (d (500,000, s ) A}
Hence i, ¢ and j goes to infinity, we are granted

€ T4 [ACy, ;. (d(21,0),d(22,0) -+ ,d (@n1,0))],] - o
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Theorem 3.3. Let 0,0, = {mi,ne,k;j} be a triple lacunary sequence with
lim inf;q; > 1, lim inf,q¢ > 1 and lim inf,q; > 1 then for any Orlicz func-
tion f, F?’c( )Cl"3 (AC@H,J, )

Proof. Suppose 1im inf;q; > 1, 1lim inf,g; > 1 and 1im inf;q; > 1 then there
exists 4 > 0 such that ¢; > 1 —|— 0, g¢ > 1+ 06 and ¢g; > 14 6 This implies

jfl > %, Z—ﬁ > %5 and Z > 1+5 Then for x € F3 (P), we can write for each
r,s and wu.

1
By = Ty ngi’g,j Znezi,g,j Zke[i’g’j
f |:(|:L"m+i,n+é,k+j|)pmnk/m+n+k ) ||(d (xla 0) ad (:L'Qa 0) s 1T (‘rEn 13 )H i|

1 ) k.

Fie; PRIIND DD Py
/ [|xm+i n+e, k+j|pm"k/m+n+k ||( (71,0),d (22,0),- -+ ,d(xn—1,0))] }

le] Zmz 1 Zné 1
f [|:cm+z-,n+e,k+j|‘°m’v”’”*”+’“ ||< (z1,0>,d<z2,o> e d (@1, 0),) -

hilej Zm =m;—1+1 ZW '
f “xm-ﬂ' n+¢, k+j|pmnk/m+n+k ) H( (.T1, 0) ) d ('TQ, O) st ad (mn—la O))Hpi| -

hiej Zk kj+1 Zn ng_1+1 ka '

[|:cm+m+em|pm/m+"+’“ @@, d,0),-- dlen, o)l
:%mlnﬂc Do ot Zj1
f[|xm+i,n+e,k+j|Pm"'“/’"+"+’€,||< 0,0, d(e0), - dlans ol | -
B TS
f[|xm+i,n+e,k+j|pm”*/m+"+’“,||( (), (02,0, o)l |
o ]Zji—;;kjl,l Zm mi_14+1 ZW IZk 1
£ [amsinses P (A (1,0), d (22,0), -+ d (a1, 0))]
- e DUINED Ditarip i
f[|xm+m+ek+j|pmnk/m+"+’“ 1(d(1,0) . d (22,0, - ,d (wu-1, 0))],| -
§ TTTerD DR DUED Dty
£ [amsinses P (A (1,0) d (22,0), -+ d (a1, 0D

Since x € F? (P) the last three terms tend to zero uniformly in m, n, k in the sense,
thus, for each r, s and U

B = m;f] mmk Do D ks
mn k
f {'xm-i-i,n-i-@,k-i-jlp k/m+n+ H( (.Tl,O),d(.TQ,O) )T (‘rn 1 ))H }

mi—1ng_1kj—1 Zmz 12”2 1
hiej Mi—1Mg_ 1k7 1

A [ (o000 (o, 0)l,| +0 ).
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Since hig; = mynek; —mi—1ne—1kj—1 we are granted for each 4, ¢ and j the following

mynekj 1+6 mi—1ng_1kj—1 1
z;] < and hi[j < 5
The terms .
mln[k Z n= 1 kj 1
|:|:Cm+i n+¢, k+j|pmnk/m+"+k ||( (501, 0) ) d (:CQa 0) [ (ZL'n 15 ))” :| and

mi— 1”[ 1kj—1 Zml lzn[ )
f {|xm+i,n+é,k+j|pmnk/m+n+k , ||( (21,0),d (22,0),- - ,d(xn—-1,0))] } are both gai
sequences for all 7,/ and j. Thus By, is a gai sequence for each 4, ¢ and j. Hence
zery (Acei,[,J,P (d (21,0),d(23,0),++ d (wn1,0))| ) 0
Theorem 3.4. Let 0,,; = {m,n,k} be a triple lacunary sequence with
lim sup,qy < o0 and lim sup;q; < oo then for any Musielak-Orlicz function f,
1% (A, P (A (21,0),d (22,0) -+ d (wa1,0))], ) ©
1% (P.I(d (21,0),d (2,0) - ,d (w0 -1,0)]],) -

Proof. Since 1lim sup,q; < oo and 1lim sup,q; < oo there exists H > 0 such that
¢ < H, @ < H and ¢; < H for all 4,¢ and j.

Let x € T'} (ACQLM,P [(d(x1,0),d(x2,0), - ,d(xn-1,0))]l ) . Also there exist
ig > 0,fp > 0 and jo > 0 such that for every a > iy b > £y and ¢ > jy and i, £ and
7.

Aabc = ﬁ ZTTLGIQ,b,c ZnGIa,b,c Zkela,b,c

f {|xm+i,n+é,k+j|pmnk/m+n+k (d(21,0),d (22,0) -+ ,d(xn-1,0))] } — 0 as

m,n,k — oo. Let G = max{A;7b,c:1§a§iO, 1<b< /¥y and 1§c§j0}

and p,q and ¢ be such that m;_1 <p <my;, ny—1 < g <ngand mj_ <t < mjy.
Thus we obtain the following:

t

PaT Dol Domel Dokt

F [ ens 7 1, 0)d (02,0), - (s, 0D

k;
S miflnglflkj,l Zz;l Ze 1 k;J 1
DPmnk/m4n+k

T [Cxmemye] d (@1,0),d (22,0 ,d (@0-1,0)]],
) p :

S mi,ln;,lkj,l Z;:l Zb:l Zi:l

Zmefa,b,c Zne]a,b,c Zke]a,b,c f [|$m+i,n+€,k+j|>

: P . ,

= miflnglflkj71 220:1 bozl sz:[):l haabcha,b,C

1 ’
mg_1ne_1kj—1 Z(i0<‘1§i) Uo<b<0) U(jo<c<s) ha’bVCAaqbyc

’ . .
G 0 Lo Jo
m;_1ng_1k;_1 Ea:l Zb:l c=1 hll,b,(}
1

mi_1ng_1kj_1 Z(i0<a§i) UWo<b<t) U(jo<e<y) ha,b,c

mnk/m+n+k
pros/ Ak ()|

IN +

/

A

+

a,b,c
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’
G mignegkjgiolojo 4

1
mi_1ng_1k;j 1 + mi_1mg_1jj-1 Z(io<a§i) Ulo<b<8) U(Jo<e<y) havb*CAthb,C
’
G mignegk; tolojo

IN

<
—  mi—1ng_1k;j_1
!
1
+ (SUPaZz‘oszeoUczjoAa,b,c) mi_ine—1kj—1 2o <a<i) U(lo <b<0) Uljo<e<) Marbie
G/mio negk;, 10fojo . h
= mi_ine_1kj_1 mi_1ng_1kj_1 Z(i0<a§i) Uo<b<0) U(jo<e<y) 'vasb.e
’
G mignegk; tolojo
0 3
—  mi—1ng—1kj1 + et
Since m;, ng and k; both approaches infinity as both p, ¢ and ¢ approaches infinity,
it follows that

t mnk/MmAn+k
ﬁ Ziz:l 22:1 Zk:l f |$m+i,n+é,k+j|p wiman ? ||d(:c)||p} =0,

uniformly, in 4,¢ and j, with d(z) = (d (21,0),d (22,0),--- ,d(x,-1,0)). Hence
€ T4 (P(d (1,0),d(22,0) -+ ,d (wn-1,0)),) 0

Theorem 3.5. Let 0;¢,; be a triple lacunary sequence then

(i) @) 5 1% (Sar )
(ii)(ACgiYLj) s a proper subset of (S/M\])

(iii) If x € A3 and (Tmnk) s (S/gll\]) then (Tymnk) Brs (ACy, ,,)
(iv) T% (8o, ) N AP =T [ACy, ,,] NA®.

Proof. (i) Since for all 4, ¢ and j
{m,n,k) € Lt (@mtimrenes — 0DV = 0] <

1/m+n+k
Zmefi’g’j Znefi’g’j Zke[,;’g’]‘ and ‘mm+i,n+€,k+j|:0 (|xm+17n+evk+‘7 - 0|) e S

1 k . ,
Zmeli,[,j Zneli,z,j Zkeli,[,j (lzm+in+ek+5 — 0]) /mAntk for all i, ¢ and j

. 1 1/m+4n+k _
P — l’mi,é,jm Zmeji’g’j Zneli,g,j Zkeli,g,j (|Zm-tin+ek+; — O) =0
This implies that for all 7, ¢ and j

P —limi g 57— H(mﬂ% k) € Lij : (|Tmaimsenss — O™ = OH =0.

(ii)let & = (Xymnk) be defined as follows:
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[4/h—i’€’j]m+n+k 0

O]

m+n+k
1 2 3 [47”211, 0

—_
[\
w

[W]WL+n+k

—_
[\
w

(:Cmnk) =

Here z is an trible sequence and for all 7, ¢ and j
. 1 k
P— lzmiygyj#“ H(m,n, k)€ L (|Tmtintert; —O0]) fmAntk _ 0}‘ —

P 1/m+n+k
. 4 +ntk
P — llmi,é,j hil@ - < [\/ z,[,J] =0.

(1!

Therefore (mnk) s (S/glg\]) . Also

. 1/m+n+k
P —limi g = Y omel, o, donele, 2okels,; (1Tmtintehts]) frnk -

. Y - m4n+k A m4ntk A - maAntk\ 1/m4+n+k
P — % <Z’Lmi,l,j hi,lz,j < [ = ] [ ’i’l)]' [ = ] > +1] =

1

1
P

Therefore (zmnk) /> T (ACy, , ;) -

(iif) If 7 € A% and (@) 5 T (S, ) then (i) 5 T° (4Ch, )

Suppose x € A? then for all i,¢ and j, (|Zm4inte,k+j — O|)1/m+n+k < M for all
m,n, k. Also for given ¢ > 0 and i,¢ and j large for all 7,£ and j we obtain the

following:
1/m+n-+k
e Smetse, Snetin, Skense, (Tmtintepss — 0™ =
1 1/m+n+k
ng Zmefk’g Znefi,g,j Zkefk,g,j and|zm+i,n+g,k+j\20 (|zm+i,n+l,k+j - 0|) e +
1 1/m+n+k
m EmGIL“ Zneliygd Zke]iygd and |45, n40,k45]<0 (|$m+i,n+eak+j - 0|) e
= hlgj ‘{(mvna k)€ Lioj: (|Tmtintekts — 0|)1/m+"+k} = 0‘ + e
Therefore z € A® and (Z,nk) B s (S/M\,) then (k) B s (ACq,, ;) -
(iv) T (5\) NA3 =13 [ACy, ] N A®. Follows from (i),(ii) and (ii). 0

Theorem 3.6. If f be any Musielak-Orlicz function then
1% [ACy,,.,. (@ (21,0),d (22,0) -+ ,d (w1, 0], ] ¢ T (o))
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Proof. Letz € T% [AC@

7.
Therefore we have

1
m Zmefi’g’j Eneli,g,j Zk‘eli,e,j

m+n—+k
f |:|:L"m+i,n+€,k+j _Oll/ et ,||(d(.’1]1,0),d(.’1]2,0),"' ad(xn—lao))||p:|

1
— hi[j ZmGIMJ ZnEIMJ Zke[ud and|zm,+nn+swk+u|:0

f |:|:L"m+i,n+€,k+j - 0|1/m+n+k 5 ||(d (-Tla 0) B d (:L'Qa O) [ ad (:En—la 0))||p:| >
£ (0)
{m,1,8) € Lt ¢ [mpimsenss = O™ [(d (@1,0),d (22,0), -+ d (@a-1,0)ll, } = 0]

—

Hence z ¢ T'3 (S e Hd(‘r)“p) : -

I (@1,0),d (22,0) -+ ,d (wn-1,0))ll |, for alli, ¢ and

i,£,57
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