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ABSTRACT. In this article, we introduce the lacunary generalized difference double paranormed
sequence spaces [W(M,AY,p,q)l,, [w;(M,A" p,@)], and [W2(M,A", p,@)], defined over a seminormed
sequence space (X, ¢q) using ideal convergence. The authors also study their properties and inclusion

relations between them.

Keywords: ideal, I-convergent, P-convergent, difference sequence, Orlicz function.

Espagos sequenciais duplos com diferen¢a lacunar generalizada I-convergentes definidos

pela fungao de Orlicz

RESUMO. Neste artigo apresentamos espacos sequenciais para-normalizados duplos com diferenga
lacunar generalizada [W?(M, A", p,a)],, [Wo(M,A", p,a)], e [w2(M, A", p,q)], definidos sobre um espago sequencial
semi-normalizado (X, ¢q) utilizando convergéncia ideal. Os autores também analisaram suas propriedades e

relacdes de inclusio entre eles.

Palavras-chave: ideal, I-convergente, P-convergente, sequéncia de diferengas, funcio de Orlicz.

Introduction

Let <, ¢ and % be the Banach spaces of
bounded, convergent and null sequences X= (%) with
the usual norm || x ||I= Sl:p | %, |-

The notion of statistical convergence depends on
the density of subsets of [1. A subset of [ is said to
have density (natural or asymptotic) 6(E)if

5(E)=lim 1> 7.9

exists.

A single sequence X = (X, ) is said to be statistically

convergent to L if for every & >0
d(lkell : [x -L|=¢e})=0.

The notion of statistical convergence for single
sequences was introduced by Fast (1951) and
Schoenberg (1959) independently. Later on it was
studied by Fridy and Orhan (1979), Maddox (1989),
Salat (1980), Fridy (1985), Tripathy (1988) and
many others.

Any concept involving statistical convergence
plays a vital role not only in pure mathematics but

also in other branches of mathematics especially in
information  theory, computer science, and
biological science.

Let X be a non-empty set, then a family of sets
I 2% (the class of all subsets of X) is called an ideal if
and only if for each A, B€I, we have AuBeland
for each A €I, and each Bc A, we have BEIL A
non-empty family of sets F < 2*is a filter on X if and
only if #¢F for each A, B€EF, we have
ANB e Fand for each A €F, and each

B> A, we have BEF. An ideal I is called non-
trivial ideal if I#¢ and X=1. Clearly | < 2*is a non-
trivial ideal if and only if F=F(I)={X-A: A€} is a
filter on X. A non-trivial ideal I <2* is called
‘admissible’ if and only if {{x}: x € X} CI. A non-
trivial ideal I is maximal if there cannot exists any
non-trivial ideal J#I containing I as a subset.
Further details on ideals can be found in Kostyrko
et al. (2000-2001).

The notion of $I$-convergence initially
introduced by Kostyrko et al. (2000-2001). Later on,
it was further investigated from the sequence space
point of view and linked with the summability
theory by Salat et al. (2004, 2005), Tripathy and
Hazarika (2008, 2009, 2011a and b), Hazarika
(2011), Savas (2010), Kumar (2007) and others. The
notion of I-convergence of double sequences
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initially introduced by Tripathy and Tripathy
(2005).

A sequence (%) real numbers is said to be I-
convergent to a real number £ if for each &>0such
that the set {ke[l: |%~¢|2= &} belongs to I. In
this case we write I-lim X = /¢ (KOSTYRKO et al.,
2000-2001.)

Kizmaz (1981) introduced the
difference sequence spaces as follows:

notion of

X(A) ={x=(x): (Ax) e X}
forX=/_,cand C,.

Later on, the notion was generalized by Et and
Colak (1995) as follows:

X(A") ={x= (%) (A"%) € X}

forX=1/_,cand Cy,

where:
A"x = (Amxk) = (Amilxk _Amilxkﬂ) )
A’X = X

and also this generalized difference notion has the
following binomial representation:

Wl (m
Aka = Z(_]_)' (i Jxk” forallke .
i-0

Subsequently, difference sequence spaces were
studied by Esi (20092 and b), Esi and Tripathy
(2008), Tripathy et al. (2005) and many others.

An Orlicz function M is a function M: [0,
©0)—>[0, o) , which is continuous, convex,
nondecreasing function define for x >0 such that
M(0)=0, M(x) > 0 and M(x) —> o©as x—> 0. If
convexity of Orlicz function 1is replaced by
M(x+y) SM(x) +M(y) then this function is called
the modulus function and characterized by Ruckle
(1973). An Orlicz function M is said to satisfy 2:-
condition for all values u, if there exists K > 0 such
that M(2u) < KM(u),u 2 0.

Remark 1.1. An Orlicz function satisfies the
inequality M(A x) £ A M(x) forall Awith0< 4 < 1.

Lindenstrauss and Tzafriri (1971) used the idea
of Orlicz function to construct the sequence space.

{x (%): ZM[|Xk ]<oo for some r>0}

which is a Banach space normed by

Hazarika and Esi

||(xk)||=inf{r>o:i|v| (l)("']sl}-

r

The space ly is closely related to the space |p,

which is an Orlicz sequence space with M (x)
=X for1< p<oo.

In a later stage different Orlicz sequence spaces
were introduced and studied by Tripathy and
Mahanta (2004), Esi (1999), Esi and Et (2000),
Parashar and Choudhary (1994) and many others.

Let w? denote the set of all double sequences of
complex numbers. By the convergence of a double
sequence we mean the convergence on the
Pringsheim sense that is, a double sequence x =
(%) has Pringsheim limit L (denoted by P-lim x
=L) provided that given & > 0 there exists Ne[]
such that whenever k& | >N
(PRINGSHEIM, 1900). We shall describe such an x

= (%) more briefly as ‘P- convergent’. We shall

[x,-Lkke

denote the space of all P-‘convergent’ sequences by
¢?. The double sequence x = (%) is bounded if and
only if there exists a positive number M such that
I, <M for all k and [. We shall denote all bounded
double sequences by I2.

The notion of statistical convergence for double
sequences was introduced by Tripathy (2003). For
this he introduced the notion of density of subsets of
0 =[] as follows: A subset E of (] x[ is said to have
density p(E) if
PE)=Jim T3 el k) S

n<p k<s

The notion of double sequences studied by Esi
(2010, 2011), Morciz (1991), Morciz and Rhoades
(1988), Kumar (2007) and many others. Tripathy
and Sarma (2006) introduced the
convergent double sequence spaces.

Example 2.1. If we take I,=1,(f)={AC 0 x0:
A is a finite subset}. Then I,(f) is a non-trivial

statistically

admissible ideal of [ x[ and the corresponding
convergence coincide with the usual convergence.
Example 2.2. If we take I, =1,(p)= {Ac 0 x0:
p(A) =0} where p(A)denote the double asymptotic
density of the set A. Then I, (p) is a non-trivial
admissible ideal of [ x[ and the corresponding

convergence  coincide  with  the  statistical
convergence.
The double sequence 6,,={k.l)}is called

double lacunary sequence if there exist two
increasing of integers such that (SAVAS;
PATTERSON, 2006).
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On some I-convergent generalized difference

k,=0,h, =k, -k, >oasr—-wo
and,

l,b=0,h,=l,—l,_, > ass—ow.

Notations: Ko =kl.h =hh— and 6. s
determined by

I, ={(k,1):k_ <k<k, and I <I<I},

_ | _
qr =— ’qs = and qr,s :qrqs'

r-1 Is—l

The set of all double lacunary sequences
denoted by

N, —{x—(xkll):P—lim ! > 1%, —LI=0, for some L}

S Nes e,

[W?(M, A", p,q)], =

for some p > 0and L

W5 (M, A, p,q)]; =

for some p > 0

W2 (M, A", p,q)], = x:(xk,l)eW2:3K>Os.t. (r,s) el x[J :i z {M[q(AUX“)H sz el,,

for some p > 0

X=(X,)eW :{(r,s)ell x[] .1 > {M[M]] ‘25 el,,

_[x=(x,)ew i(r,s) el 02 > M{MJ ‘26‘ el,,

529

Definitions and results

In this presentation our goal is to extend a few
results known in the literature from ordinary
(single) difference sequences to difference double
sequences. Some studies on double sequence
spaces can be found in Gokhan and Colak (2004,
2005, 2006).

It is quite natural to expect that some new
sequence spaces by double lacunary summability
method can be defined by combining the concept
of Orlicz function and I-convergence. We now
ready to present the multidimensional sequence
spaces.

Definition 2.1. Let |, be an admissible ideal
of 0 x[J . Let M be an Orlicz function and p=(p,)
be a factorable double sequence of strictly positive
real numbers and &: be a double lacunary
sequence. Let X be a seminormed space over the
complex field 0 with the seminorm ¢q. We now
define the following new generalized difference
lacunary sequence spaces:

Yo,

r.s (KDel g

Yo,

rs (kDel s

P

rs (Kel

and
P.i
1 q(A"%,) ||
2 u _ | x=(x,)ewW :sup— M| ——= <o,
[Woo(M !A ’ pr)]e - kil rs hr,s (kv|)§|m|: [ yol )
for some p > 0
where:

u u u-1 u-1 u-1 u-1
A'X= (A% ) = (A" X = A X = A Xy A X 1) 5

0
(Alxk,l) = (AXk,|) = (Xk,l =X ™ K T Xk+1,|+1)! A Xt = Xk
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530 Hazarika and Esi

and also this generalized difference double notion M) =xu=0,p,=1 for all k,lel] , I,=1,(f) and
has the following binomial representation: q(x) :lxl’ then we obtain Ordinary double sequence
spaces [W'1.Iw;] and [w].

i+ ) If M)=xu=0p,=1 for all klep,
Xk| ZZ( 1) ( ][ ]Xk+||+j |2:|2(f) and Q(X):lxl’ . .

i=0 j=0 then we obtain ordinary
double lacunary sequence spaces [W1,,[w;], and

Some double spaces are obtained by specializing w:1,.
I, 6., M, p,qand u. Here are some examples: (it1) If M(x)=x,u=0 and q(x)= x|, then we obtain
(i) TF Grs =€ LD} = (2" 20, new double lacunary sequence spaces as follows

r.s (klI)EIr‘s

[Wz(p)];_{X—(Xkl)ewz Z{(I’,S)ED x[] :hi Z | A"X,, —L|p“28}e 1,

for some p > 0 and L

for some p > 0

[w2 (p)], = X:(Xk")EWZ:HK>Os't{(r'3)em ity IA”Xk,.I"“ZK}mZ,

r,s (krI)EIr,s

[W (p)]e {X (XL<,|)€W2 :{(I’,S)ED x[] Z%'S(H%JAUXH |pk"25}e l,,

for some p > 0

1
X=(X)eW sup— |A"X, , | < oo,
W (p)], = P

for some p > 0

(iv) If u = 0 and and q(x) =/ x|, then we obtain new double lacunary sequence spaces as follows:

[w?(M, p)1, = x=(xk',)ew2:{(r,s)eD x[] :hi > {M ('X“_Llﬂ . 25}6 1,

rs (kDel P

for some p > 0and L

W2 (M, p)], = x=(X,)ew :<(r,s)ell x[] :hi z {M(MH k‘IZg el,,

r,s (K.Del, ¢

for some p > 0

P
W2 (M, )], = x=(xk',)ew2;ElK >0 st.{(r,s)ell xJ :hi Z {M (Mﬂ >Krel,,
© ' 0 r, rs

for some p > 0

and
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[Wi(M,p)]g= XZ(Xk’l)EWZZSUphi z |:M (lxk,l |j:| V<OO,

rs Mg e, , P

for some p > 0

(v) If u = 1 and and q(x) = X|, then we obtain new double lacunary sequence spaces as follows:

. 1 |Axk,I_L| "
(M., p)], = X=(X,)ew .{(r,s)eD x[] 'h,ys(k,.)ze“.iM (pﬂ 25}65,

for some p > 0and L

[Wg(M,A, p)]:g - x:(xkll)ewz:{(r,s)em x[] :hi z {M (lAXk'lH ' 28}@2,

ks (kDel, P

for some p >0

Py
W2 (M, A, p)], = x=(X,)ew 3K >0 s.t{(r,s)eD x[] :hi > {M [IAX/;'W > K}e 1,
s (k)el, s

for some p >0
and

X=(X,)eW :su 1 > M [4%, | kaI<oo
(M, ), = | ¢ T ) €WSHP |

rs ths kel P

for some p > 0

Mai It u Pi.i

ain results 1y [ e a0 o

Theorem 3.1. Let P=(P) be bOLzlndCdu doublle = la|p+| B p,
sequence. The classes [w*(M,A", p,q)],,

g M, A", p, ; Wfo M,AY, p,g)]' u Pt
[Wz( u p.9)l,, _ [w ( [Ne)] and D | a(A"%,,)
[w;(M,A* p,q)], are linear spaces over the complex — M +
field [ . hes wiv, || oo+ Blp, P

Proof. We give the proof only for Bt
[w; (M, A%, p,@)];. The others can be treated similarly. N | 5] M a(A"y,,)
Let X=0%,),¥Y=) eW; (M, A", p,9)],. Then there la|p+| Bl P, P
exists o, >0and 0, > O0such that
u Prc.1
p <0 5|y [q(AX)J N
31 A = {(r,s)el xO 1 > ™ {MJ >&lel, hes aihel. P1
2 h (k)el, P 2 P
Au k.|
+R Z M a(A"y,.,)
and hes wira,. Ps
1 aay N ™ e Now, from the above relations and the equations
32 B, = {(r,s)eD - 'r_s(k,)zﬁ“,“l:M[ 0, H 22}6 " (3.1) and (3.2), we have the following

u Py
Let a,pel be scalars. By the continuity of the (r,s) el x[1 1 Y {M(Q(A (axk‘l+ﬁyk‘l))J:| .
tunction M the following inequality holds: s (el P
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u Pii
g{(r,s)em x[] :ri(k%”[M [q(Aplx“)H 2‘;}

D a@a'y )™
u{(r,s)eu xD.hm(k%s[M(pz H > }

Therefore ax+ By e[w;(M,A", p,q)];. Hence
wZ(M.A", p.g)]1s a linear space.

Theorem 3.2. The double sequence spaces
WM, A", p,Q)],, [W(M.A"p,a)];, [w(M.a%pa), and
Wi (M, A", p,)], are seminormed spaces, seminormed
by

N | ™

F((%a)) = a6+ a0x,) +

P A
+inf {p o> OZSUp[M (q(x"')ﬂ sl}
k.l P
where:

H = max{lsup p,, }
k.l

Proof. Since q is a seminorm, so we have f((X,))
> 0 for all x=(x); f(6>)=0  and
F((A% ) =l 2] F((%,)) for all scalars 4.

Now, let x=(X,), =) eW;(M,A*, p,a)];. Then
there exist o, >0and p, >0such that

Sup[M [q(Auxk')Hsl and sup| M [q(A”yk,)ﬂsl
kil P>

kil P
Let o=p,+p,. Then we have

SUD[M {Q(Au (%, + yk,l)J:l

K P

S[ 1 Jsup M[q(AuXkJ)] +[ P, }sup M{Q(A“YH)J <1
Pt Py ) ki Pi Pt Py ) ki P2

Since o1, P, >0, so we have

O+ YD) = 3 a0+ Vi) + D00k, + ) +

+inf {pp:|I > O:sup{M {q(A“(xk,erk,)H Sl}
k.l Y%

+ Siq(yk,l)+iq(yl,.)+

Hazarika and Esi

+inf {pp':l >O:sup|:M (q(Au(yk')ﬂsl} =
kI o

f ((Xk,l )N+ f ((yk,l )

Therefore fis a seminorm.

Theorem 3.3. Let (X, q) be a complete
seminormd space. Then the spaces [W'(M,A", p,q)];,
WG(M.A% pa)l,, [Wi(M,A"p,a), and [W.(M.A"p,q), are
complete seminormed spaces, seminormed by f.

Proof. We prove the theorem for the space
w(M,A" p,g)l,. The other cases can be established

following similar technique. Let X =(X,) be a
Cauchy sequence in [W(M,A%,p.g),. Let ¢>0be given

and for r > 0, choose X, fixed such that

r :
M (TUJZland there exists My € such that

f ((Xli(,l _ij,|)><i forall i, j>m,

X

By definition of seminorm, we have

33 iq(XL,1)+Zi:q(%.)+

P Au i _Au j
+inf {p H >O:sup[M (Q(Xk"xk")ﬂsl}<g
kI P rX,

This shows that (%:)and (<), <U)are Cauchy
sequences in (X, ¢). Since (X, ¢) is complete, so
there exist %1 X, € X such that
limx,, =X,, and mxl{, =x, (kI <u).

i—>o

Now from (3.3), we have

q(Au (X;iq - ij,l)) rﬁ

forall i, j=m,.
This implies

o : X, &€ ¢ -
q(A (Xk,l _XkJ,I)) STO'EZE forall I, J=2m,.

So, (A*(4))) isa Cauchy sequence in (X, ¢). Since
(X, q) is complete, there exists %, € X such that
imA" (%) =%, g k\lel . Since M is

continuous, so for 1> M, , on taking limit as j—>o,

r all

we have from (3.4),

Acta Scientiarum. Technology

Maring4, v. 35, n. 3, p. 527-537, July-Sept., 2013
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A* (%) - limA*X/, X ) -
M[q( ()t H]SHM(MWWJQ

P P

On taking the infimum of such p’, we have

f(Xli(,I —Xk,|)<g forall i>mg,

Thus (Xik,l - Xk,l) IS [WS(M A pvQ)]lo. By linearity
of the space [W; (M, A", p,0)],, we have for all i>m,,
(Xe1) = (Xli,l)"—(xlial — X ) e[w; (M, A", p,q)]; |

Thus [W; (M, A", p,)], is a complete space.

Proposition 34. (a)
W' (M, A%, p, )], C [W2(M, A, p,q)],

(b) [w;(M, A", p,9)l, C [W(M,A%,p,Q)],. The
inclusions are strict.

Proof. It is easy, so omitted.

To show that the inclusions are strict, consider
the following example.

Example 3.1 Let
6, ={(k. . 1.)}={2", )}, M(x)=x", p2Lu=1,

a(x)= x|, P =2 for all k,1el
double sequence

and consider the

1

35 (r,s) el xU :— Z M[

r,s (kvl)EIr,s

533

« = 0, if k+1 is odd
k! k, otherwise

Then

Ay = 2k +1,if k +liseven
kI _2k —1, otherwise

X:(Xk,|)E [Wi(M,A“, pvQ)]ly, but

x= (%) & [w(M,A", p,g)];-

Theorem 3.5. The double sequence spaces
[W?(M, A%, p,q)], and [WZ(M,A", p,q)],, are nowhere
dense subsets of [W2(M,A", p,q)], .

Hence

Proof. The proof is obvious in view of Theorem
3.3 and Proposition 3.4.

Theorem 3.6. Let u>1 then for all
O<i<u, [Z*(M,A" p,Q)], c[Z°(M,A", p,0)];, where
Z?=w*,w? and w? . The inclusions are strict.

Proof. We establish it for only
[W2 (M, A", p,)], < [W: (M, A", p,q)]; - Let
x= (%) e[w?(M,A"?, p,q)], - Then there exists K >

0 and p > 0, we have

u-1 Px1
q(A xk,.)j Kbel,

P

Since M is non-decreasing, continuous and convex and for

u u u-1 u-1 u-1 u-1
A'X= (A% ) = (A X = A X = A Xy FA X 00)

we have

u-1 Pit
1 Z M q(A"" %) Si z
hr,s (kDel, 5 4p hr,s (kDel, ¢

SDZL

hr,s (ka)EIr,s 4 4

Yo,

4

P P

Au_l Pkl
EM(q( Xk,l)] N EM

u— Px.i U—
+ lM (Q(A 1Xk+l,l)] + EM (Q(A 1Xk+l,|+1)
4

4p

u- u— U u— Pr.1
M[q(A lxk,l_A 1Xk,|+1_A 1Xk+1,|+A 1Xk+1,|+1)ﬂ

Py
q(A“xk,.ﬂ)]
Y2

J’}
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1 @A%™ 1 ax )Y
<ol oy (M dE X Ly 82 Kas)
hr,s (kDeles | P hr,s (kDel, 5 P
u— Pic.i u— Pk
+i Z M q(A lXk+1,|) +i Z M q(A le+1,I+1) }
hr,s (kDel, 5 P hr,s T o |

Hence we have

1 q(A"%,,) "
- M| —&2 >K
hes (k,nze‘?,sl: [ 4p H }

p? aa ) )" K
{(r s)ell x[ : rs(kérs{l\ﬂ[p s H 24}

{(r,s)eD x[ :

ws(r,s) el x0 : —2 z M[

r s (khelis |

e 2 g [ufte s )
rs(kl)elrs_ P |

u— Pyi
2 Z M q(A 1Xk+1,|+1) > 5
s (kel, P 4

Consequently we get

1 (AUX ) Pt
— > M 92 A >Ktel,
hr,s (kDel, 5 4p

It follows that X=(Xk,|)€[Wi(MnAuvpvQ)]l; and
W.(M,A"% p,a)l, <[W;(M,A% p,g)];. On
applying the principle of induction, it follows that
(W2 (M, A", p,)]; < [W: (M, A", p,g)];
i=123,..,u-1.The proof for the rest cases are
similar. To show that the inclusions are strict,
consider the following example.

Example 3.2.

0o ={(k. 1)}={(2". 2}, M(x) =x", p2Lu =1,
a0 = %[, Py, =1 forall k odd and for all | ¢;] and

u— Pk
q(A le,I+1) ]
P

INIPS

Y
INIPS

w4 (r,s) el <0 :

{(r,s)eD x[

hence

for

Let

P, = 2otherwise. Consider the sequence

x=(x,) defined by x,=k+I for all k,lel] . We
have Ax, =0 for all k,led .
X= (%) e[ (M, A, p,a)], but x=(%,) &[w, (M, p,a)];.

Hence

Theorem 3.7. (a) If 0<infpei <P <1 fhen
[Z*(M, A%, p,Q)]; <[Z°(M, A", Q)];,

(b) If 1< pk,| SSEP pk,| < then

[Z2(M, A", Q)], =[Z3(M, A", p,g)], , where

2
z?=w’,w and Wa.

Proof. The first part of the result follows from
the inequality

M {Q(AuXm)JS{M (q(A“kal)Hp“
p p

and the second part of the result follows from the
inequality

{M[«Nnnﬂ“SMLmNnn}
p p

Theorem 3.8. Let M, and M,be Orlicz

M@ 5,
t b
then [Z°(M,,A",p,0)], <[Z*(M,TM,, A", p,Q)];,  where

z2=w?w? and w?.

functions satisfying A, - condition. If £ =1im

Proof. We prove it for z2=w? and the other cases
will follows on applying similar techniques. Let
X= (%) €[W5 (M, A%, p,)];, then

P
A" '
NI S PV G TR |
rs hr,s (kDel, P

Let 0<¢ <1 and 8 with 0< s <1 such that M,(t)<e
for 0<t<s. Let

Vo =M [Q(AUXkJ)J
Kl 1 -

and consider

3.6 ['VIZ(YI<,|):I'DIK‘I =|:'\/|2(Yk,|)]pk'I ‘*‘[Mz(Yk,l)]pk'I
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where the first term is over Y«i 9 and the second is
over Y« >9. From the first term in (3.6) and using
the Remark 1.1 we have

3.7 [I\/lz(ykJ)]pKI <[M2(2)]H "'[(yk,l)]pk'I
On the other hand, we use the fact that

y
Vi <% S

Since M, is non-decreasing and convex, it

follows that

Y 1 1 2y
MZ(Yk,|)< Mz[1+;j<2Mz(Z)+2Mz( kyl]

)

Since M, satisfies A, - condition, we have

Yt

1,9 1,9 .
Mz(yk‘,)<§K%Mz(2)+§K%MZ(2)=K S M, (2)

Hence, from the second term in (3.6)
38 M, (¥ 1™ <max(L (KM, (2)57)" )[(y,, )™

By (3.7) and (3.8), taking I,-limit in the
Pringsheim sense, we have
x= (%) €[ (M,{M,, A", p,@)];. Observe that in this
part of the proof we do not need #21. Now, let
B=1 and *=) €g My, A%, p.A)]y . Since f>1
we have M,(t)>ft for all t>0. It follows that
Xx=(x,)€ [Wg(M1UV|2,A“, P,y
x=(x,) e[W;(M,A", p,Q)l,.  This implies
[WE (M,/M,, A%, p, o), = [wg (M, A", p,0)];

implies

that

Theorem 3.9. Let M, M, and M;be Orlicz

tunctions, (], g, and (, be seminorms. Then

(i)

[Z2(M,, A", p, )]y N[Z2(M,, A% p, Q)] <[22 (M, +M,, A%, p,a)],

(ii)
[Z*(M, A%, p,q)]; N[Z*(M, A", p,q,)]; <[Z°(M, A", p,g, +0,)],
(iii) If (Q,is stronger than (,, then
[ZZ(MIAuv pvql)]zlg C[ZZ(MvAul plqz)];, where

2
7?2 :WZ,Wg and W, .
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Proof. (i) We establish it for only Z?=w;. The
rest cases are similar. Let

x=(x,) e[W (M,,A", p,q)], N[wg (M, A%, p,g)], .
Then for each & >0, there exist 2 >0and 22 >0such
that

(r,s)ell x 1 >

ks (Deles |

r Pk

A" ‘

Ml[q( Xk,l)} ZE cl,
Py i

(r,s) el xO :i Z
hr,s (kDeles |

u P
Mz(q(A Xk,l)j >
P2

Let p=max{p,p,}. The result follows from the
following inequality

Py.i
1 q(A%,) ||
— M, +M,)| ————
hr,s (ka)ZE:Ir‘S |:( ' 2)( P ):|
1 q(A"%,) " q(A"%,) "
<D— M : M,| —
: hr,s (k-éy,s {|: l[ P ]:| +|: 2[ P2 ]:| }

The proofs of (ii) and (iii) follow obviously.

The proof of the following result is also routine
work.

Proposition 3.10. For any Orlicz function M,
IF g,= (equivalent to) g, then,

[Z°(M, A", p,q)], =[Z°(M, A", p,q,)],» Where 72 —w? w2
and Wozo.

Conclusion

In this article we defined some new sequence
spaces by double lacunary summability method by
combining the concept of Orlicz function and I-
convergence. Further, we proved some topological
and algebraic properties of the resulting spaces.
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