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ON SOME NEW DIFFERENCE SEQUENCE SPACES DERIVED
BY USING RIESZ MEAN AND A MUSIELAK-ORLICZ
FUNCTION

KULDIP RAJ AND RENU ANAND

ABSTRACT. In this paper we introduce new difference sequence spaces r9(M,
AT, u,p) by using Riesz mean and Musielak-Orlicz function. We also make an
effort to study some topological properties and compute a—, 8— and y— duals
of these spaces. Finally, we study matrix transformations on newly formed
spaces.

1. INTRODUCTION AND PRELIMINARIES

Let w be the vector space of all real or complex sequences. By [, c and cp;
we denote the classes of all bounded, convergent and null sequences; respectively.
Also, we write bs, cs and [, to denote the spaces of all bounded, convergent series
and p-absolutely summable sequences, respectively, where 1 < p < co. We use the
convention that any term with a negative subscript is equal to zero.

Let X and Y be two sequence spaces and let A = (a,x) be an infinite matrix
of real or complex numbers a,x, where n,k € N. Then, the matrix A defines the
A—transformation from X into Y if for every sequence x = (z) € X the sequence

Az = {(Azx),}, the A-transform of x exists and is in Y’; where (Ax),, = Z ApkTh-

k
By A € (X : Y) we mean the characterizations of matrices A : X — Y. A sequence

x is said to be A-summable to [ if Az converges to [ which is called the A-limit of x.
For a sequence space X, the matrix domain X 4 of an infinite matrix A is defined
as

(1.1) XA:{x:(xk)Gw:AxEX}.

The theory of matrix transformations is a wide field in summability theory. It deals
with the characterizations of classes of matrix mappings between sequence spaces
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by giving necessary and sufficient conditions on the entries of the infinite matrices.
The classical summability theory deals with a generalization of convergence of se-
quences and series. One original idea was to assign a limit to divergent sequences
or series. Toeplitz [29] was the first to study summability methods as a class of
transformations of complex sequences by complex infinite matrices.

Let A = (ank) be any matrix. Then a sequence x is said to be summable to [, writ-

ten xp — [, if and only if A,z = Z ankxy, exists for each n and A,z — 1 (n — 0).

k
For example, if A,, = I, the unit matrix for all n, then x; — I(I) means precisely
that z; — I (k — o0), in the ordinary sense of convergence.
An infinite matrix A = (ank) is said to be regular ([11], page:165) if and only if the
following conditions (or Toplitz conditions) hold:

oo
(i) lim > an =1,
k=0

(i) lm an =0, (k=0,12,..)

(o)
(iil) sup Z |ank] < 0.

neN o
n

Let (gx) be a sequence of strictly positive numbers and let us write, @Q,, = Z qx
k=0

for n € N. Then the matrix R? = (rf ) of the Riesz mean (R, ¢,,) is given by

5—’“, if 0<k<mn,

Tnk =

0 if k>n.

The Riesz mean (R, g,) is regular if and only if @), — 0o as n — oo (see, Petersen
[22], p.10).
The sequence space 79(u, p) is introduced by Sheikh and Ganie [26] as:

Pk
<oo}7

k
r9(u,p) = {ac = (z) Ew: Z ‘é Zujqjxj
k =0

where 0 < pp, < D < o0.
Let p = (pr) be a bounded sequence of strictly positive real numbers with sup px, =
k

D and H = max{1, D}. Then, the linear spaces I(p) and I (p) were defined by
Maddox [13] (see also, [27],[30]) as follows:

Up) = {z = (x1) : ) ol < oo}
k

and
loo(p) = {z = (wg) : Sup |z |PF < oo}

which are complete spaces paranormed by
1
" Pi
o1() = [ S feal] " and go(x) = sup ey #
k

if and only if inf p;, > 0 for all k.
Throughout the paper we shall assume that p,~! + {p}c}*1 = 1 provided 1 <
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inf prp < D < oo and we denote the collection of all finite subsets of N by F' where
N={0,1,2,...}.

An Orlicz function M is a function, which is continuous, non-decreasing and convex
with M(0) =0, M(x) > 0 for > 0 and M(z) — oo as & — o0.

Lindenstrauss and Tzafriri [9] used the idea of Orlicz function to define the follow-
ing sequence space. Let w be the space of all real or complex sequences © = (),
then

EMz{xGwzliM(?')<oo, for some p>0}

which is called as an Orlicz sequence space. The space £, is a Banach space with

the norm
el =inf {p > 0: 3" ar(14) <1},
k=1 P

It is shown in [9] that every Orlicz sequence space £; contains a subspace isomorphic
to £,(p > 1). The Ay—condition is equivalent to M (Lx) < kLM (z) for all values
of x >0, k>0 and for L > 1.

A sequence M = (M},) of Orlicz functions is called a Musielak-Orlicz function (see
[14], [19]). A sequence N = (Ny) is defined by

Ni(v) = sup{|v|Ju — My(u) :u >0}, k=1,2,---

is called the complementary function of a Musielak-Orlicz function M. For a given
Musielak-Orlicz function M, the Musielak-Orlicz sequence space taq and its sub-
space haq are defined as follows

tam = {wa:IM(cx) < oo for some c>0},

hM:{IEw:IM(cx)<oo for all c>0},

where Iy is a convex modular defined by
Im(w) = My(ay,)
k=1

and = = (xg) € tam.
We consider tyq equipped with the Luxemburg norm

lz|| = inf{k >0: IM(%> < 1}
or equipped with the Orlicz norm

2]]° = inf{%(l + I(ke)) : k> 0},

The notion of difference sequence spaces was introduced by Kizmaz [8], who studied
the difference sequence spaces I (A), ¢(A) and c¢o(A). The notion was further gen-
eralized by Et and Colak [5] by introducing the spaces lo (A™), ¢(A™) and c¢o(A™).
Let n, m be non-negative integers, then for Z a given sequence space, we have

Z(AT) ={z = (ap) ew: (AT'xy) € Z}
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for Z = ¢,y and lo, where ATz = (AMxy) = (AT oy, — A gy 1) and Az =
xy for all k € N, which is equivalent to the following binomial representation

Apay = (=1)" < " ) Thetno-

v=0

Taking n = 1, we get the spaces loo(A™), c(A™) and ¢o(A™) studied by Et and
Colak [5]. Taking m =n = 1, we get the spaces lo(A), c(A) and ¢o(A) introduced
and studied by Kizmaz [8]. Mursaleen et al. ([15], [16], [17], [18]) used the idea of
Orilez function and study different sequence spaces. Esi et al. ([1], [3], [4]) work on
these type of sequence spaces. For more details about sequence spaces and matrix
transformations (see [2], [7], [12], [20], [21], [23], [24], [25], [28]) and references there
in.

2. THE RIESZ SEQUENCE SPACE 7%(M, A u,p) OF NON-ABSOLUTE TYPE

Let X be a linear metric space. A function g : X — R is called paranorm, if

(1) g(x) >0, for all x € X,

(2) g(—z) =g(z), for all z € X,

(3) gl +) < g(x) + g(y), for all 2,y € X,

(4) if (A\,) is a sequence of scalars with A,, = A as n — oo and (z,,) is a sequence
of vectors with g(z, —x) — 0 as n — oo, then g(Apz,—Az) — 0 as n — co.

A paranorm ¢ for which g(x) = 0 implies = 0 is called total paranorm and the
pair (X, g) is called a total paranormed space. It is well known that the metric of
any linear metric space is given by some total paranorm (see [31], Theorem 10.4.2,
P-183).
Let M = (M;) be Musielak-Orlicz function, v = (u;) be a sequence of strictly
positive real numbers and p = (pg) be a bounded sequence of positive real numbers.
Then we define new difference sequence space r4(M, A" u,p) as follows:
1 & Pk
P AT ) = (o= (o) € w: 30| 5 D0 My(ugayArayl)| < oo},
- ;

7=0

where 0 < pp, < D < 0.
With the definition of matrix domain (1.1), the sequence space r?(M, A" u,p)
may be redefined as

rf(M, AY u,p) = {l(P)} ra(Mm,am )

where RY(M, A, u) denotes the matrix RI(M, AT, u) = rl, (M, AT u) defined

é(Mk(quk) — Myg1(upg1qryr)), if 0<k<n—-1
rd (M,AT u) = 7M"‘8‘”q"), if k=n

0, if k>n.
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Define the sequence y = (yi) which will be used by the RY(M, AT u)-transform of
a sequence z = (xy), we have

k

1
(2.1) = =Y Mj(lujg; A7 a;)).-

Yk =
Q=

The main purpose of this paper is to study some new difference sequence spaces
generated by Riesz Mean and Musielak-Orlicz function. We shall show that these
spaces are complete and paranormed spaces. We have also discuss the a—, f—duals
of these spaces in section third of this paper. Finally, we discuss the matrix trans-
formations on these spaces in the last section of this paper.

Theorem 2.1. Let M = (M;) be Musielak-Orlicz function, uw = (u;) be a sequence
of strictly positive real numbers and p = (pg) be a bounded sequence of positive real
numbers. Then rq(M, AT u,p) is a complete linear metric space paranormed by

M,
{Z ‘ Q M;(ujqj) — Mjp1(uj+1g541))z; + %x

Pk%
]

with 0 < prp < D < o0 and H = max{1, D}.

Proof. The linearity of r4(M,A™ wu,p) follows from the inequality. For x,y €
ri(M, A" u,p) (see [11], p.30)

(2.2)
= M K7
[Z ‘67 Z(Mj(ujqj) — M1 (ujr1gi41))(z; +y5) + %(m ) ’ }
k k=0 *
[Z‘lkz:l i (ujq;) 1(Ujr1q541))x; +M$k pk}%
. Ox 2 45 g+ J+1495+ Qr

1 k— M k %

[zk: ‘6,7 M;j(ujq;) — Mjy1(ujy1q541))y; + Wyk ’ }

and for any o € R (See [12])

(2.3) la|PF < max(1, |a|?).

It is clear that g(f) = 0 and g(z) = g(—=z) for all x € r?(M, A u,p). Again the
inequality (2.2) and (2.3) yield the subadditivity of g and

g(ax) < max(1, |af)g(z).

Let {z"} be any sequence of points of the space r4(M, A" wu,p) such that g(z™ —
z) — 0 and (a™) is a sequence of scalars such that o™ — «. Then since the
inequality,

g(z") < g(x) + g(z" — )
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holds by subadditivity of g, {g( ™)} is bounded and we thus have

Pk}%

glana™ - az) [Z]Qk M (u505) = M g1(uj41541)) (@n + az)

< lag —almg(a") +|a] 7 g(a" — )

which tends to zero as n — oo. This proves that the scalar multiplication is contin-
uous. Hence g is paranorm on the space (M, A7 u, p).

Now we prove the completeness of (M, AT u,p):

Let {z'} be any Cauchy sequence in the space r4(M, A™, u, p), where z* = {z}, 2%, ...}.
Then, for a given € > 0 there exists a positive integer ng(e) such that

(2.4) glat —29) < e ¥V i, > no(e).

Using definition of g and for each fixed k& € N that

‘(RQ(M7 A:Lnau)xi)k: - (Rq(M, Aﬁ7u)x])k|

1

[ IRIM, A7 w)a ) — (RIM, AR w)ad ) 7| T < e for i, > no(e)
k

which yields that {(R9(M,A™ u)x0)g, (RI(M, A" u)zl)y, ...} is a Cauchy se-
quence of real numbers for every fixed £ € N. Since R is complete, it converges
say
(RY(M, A™ w)x" )y — (RY(M, AT u)z)), as i — oo.
Using these infinitely many limits (RY(M, AT, u)x)o, (RI(M, AT, u)x)1, ..., we de-
fine the sequence {(RI(M, A" u)x)o, (RI(M, A" u)x)1,...}. From (2.4) for each
teN and i,5 > ng(e),
¢
(2.5) S HRIM, AR w)at ), — (RYM, A u)ad )P
k=0

< g(a'—ah)¥

< e,

Take any 4,5 > ng(€). First, let j — oo in (2.5) and then ¢ — co, we obtain
gzt —z) <e

Finally, taking ¢ = 1 in (2.5) and letting ¢ > ng(1), we have by Minkowski’s
inequality for each ¢t € N that

(S IRr M, A7 wapel] T < gl - 2) + o)

k=0

which implies that z € r?9(M, A™ u,p). Since g(x — z*) < e for all i > ng(e), it
follows that 2* — = as i — oco. Hence, the space r?(M, A™ u,p) is complete. [J

< 1+ g(ah)
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Theorem 2.2. Let M = (M;) be Musielak-Orlicz function, uw = (u;) be a sequence
of strictly positive real numbers and p = (px) be a bounded sequence of positive real
numbers. Then the sequence space r9(M, AT, u,p) of non-absolute type is linearly
isomorphic to the space l(p), where 0 < pp < D < o0.

Proof. To show that the spaces r9(M, AT u,p) and I(p) are linearly isomorphic,
we have to prove that there exists a linear bijection between these spaces. Define
a linear transformation 7" : r9(M, A" u,p) — l(p) by * — y = T'z by using equa-
tion (2.2). The linearity of T is trivial. Further, it is obvious that x = 6 whenever
T(x) = T(0) and hence T is injective. Let y € I(p) and define the sequence z = (xy)
by
k—1 1 1 O
k= Z (Mn(UnQn) Mn+1(un+1Qn+1)>Qkyk + Mk(uqu)yk

n=0

for k € N. Then

M, (urqr)

k—1 1
g9(x) = {Z ‘é D (M;(uig;) — My (wyg1g541))2; + — 2 ’ } :
k 7=0

Qrk

Pk}%

- (Sl

= qi(y) < oo,

s [ 1 k=]
KT 0, if k#£7

Thus, we have z € r9(M, A™ u, p). Consequently, T is surjective and paranorm pre-
serving. Hence, T is linear bijection and this shows that the spaces r?2(M, A u,p)
and [(p) are linearly isomorphic. O

where

3. BASIS AND a—,f— AND y— DUALS OF THE SPACE r?(M, A" u, p)

In this section, we compute a—, f— and y— duals of the space r9(M, A", u,p)
and finally we give the basis for the space r?7(M, A u, p).

For the sequence space X and Y, define the set
S(X:Y)={z=(2) : vz = (xp2) € Y}.
The a—, B— and y— duals of a sequence space X, respectively denoted by X<, X#
and X7 which are defined by
X“=8(X:1),X% =5(X :cs)and X” = S(X : bs).

Firstly, we state some lemmas which are required in proving our theorems:
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Lemma 3.1. [6] (i) Let 1 < pp < D < co. Then A € (I(p) : l1) if and only if there
exists an integer B > 1 such that

sup Z ’ Z anpB!

keF nek

<oo

(i1) Let 0 < pr, < 1. Then A € (I(p) : l1) if and only if

Pk
sup sup ‘ Z anyB7l < o0.

keF k

Lemma 3.2. [10] (i) Let 1 < pr, < D < co. Then A € (I(p) : loo) if and only if
there exists an integer B > 1 such that

(3.1) supz B! o < 00.
"ok
(i1) Let 0 < pr, < 1 for every k € N. Then A € (I(p) : ls) if and only if
(3.2) SUp |k . < 00.
n,k

Lemma 3.3. [8] Let 0 < pp < D < oo for every k € N. Then A € (I(p) : ¢) if and
only if (3.1) and (3.2) hold along with

(3.3) lim a = By fork e N
also holds.

Theorem 3.1. Let M = (M;) be a Musielak-Orlicz function, u = (u;) be a se-
quence of strictly positive real numbers and p = (pr) be a bounded sequence of posi-
tive real numbers. Define the sets D1 (M, A" w,p) and Da(M, A" u,p) as follows:

Dl(Ma A:anuap) =

U {a = (o - sup Z ‘ Z K & (urqr) Mk+1(u1+1qk+1))Qkan+

B>1 keF
Qn } 1 Pi
SR, PR
My (ungn))

and

DZ(Ma A?vuvp) =

n

U {a— ) € w: ZH(Mk (ugqr) (Mk(iqu)_ 1 )) Z ai)

M u
et k1 (Ukr1qr1)/ S

o <x)
Then

1M, A7 )| = DML AT )
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and 5
(1M, AT wp)] = Da(M AT wp) Nes.

Proof. Let us take any o = () € w. We can easily derive with (2.1) that

n—1

1 1 (077
3.4 ATy = — o' + ——Qnyn
34 kZ:O (Mk(uqu) Mk+1(uk+1Qk+1)) Qb Mn(unqn)Q Y
= (Cy)n,

where C = (¢yy) is defined as

( : - . )aan, f0<k<n-—1

M (urqr) Mi41(Uk+19k+1)

M, (un Qn Qn’

0, if k>n,

for all n,k € N. Thus, we observe by combining (3.4) with (i) of lemma (3.1) that
ar = (apx,) € li whenever x = (z,) € r9(M, A7, u,p) if and only if Cy € 4

whenever y € [,,. This gives the result that [rq(/\/l, AT u,p)} = D1 (M, A" u,p).
Further, consider the equation

(3.5)

Z“kxk‘ZKnglqk)+(Mk<iqu>‘ : >) > a)Quu

M1 (u
k1 (Ut 1Gr41 imhl

- (Dy)na
where D = (d,y) is defined as

n

1 1 :
(Mk(();kkqlc) T (Mk(uqu) N Mk+1(uk+1qxc+1)) Z O[i)Q’€7 f0<k=<mn

07 if k>n.

Thus, we deduce from Lemma (3.3) with (3.5) that ax = (a,x,) € cs whenever
x = (z,) € ri(M, A" u,p) if and only if Dy € ¢ whenever y € I(p). Therefore, we
derive from (3.1) that

(3.6)
a 1
Zk:H(Mk(Ukk%) - (Mk(uk:Qk) My y1 (g 11qr41) ) Z az)Qk]

i=k-+1

and lim d,,, exists and hence shows that ['rq(/\/l, A u,p)} = Dy(M, A" u, p)Ncs.

From lemma (3.2) together with (3.5) that ax = (agzr) € bs whenever z =
(xn) € rI(M, AT u,p) if and only if Dy € I whenever y = (yi) € I(p). There-

fore, we again obtain the condition (3.6) which means that |:7“q(./\/l7 A u,p)| =

Do(M, A" u,p) Nes and the proof of theorem is complete.
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Theorem 3.2. Let M = (M;) be Musielak-Orlicz function, uw = (u;) be a sequence
of strictly positive real numbers and p = (pi) be a bounded sequence of positive real

numbers. Define the sets D3(M, AT u,p) and Dy(M, A" u,p) as follows:

D3(Ma AZL,U,])) =

1 1 Qn
o = () € w: supsu ) [( — ) an—l—ian]
{ (o) keIF) kp nze;c My (urqr) My (Urr1qr+1) O M, (Unqn)

Pk
< oo}
and

D4(Ma A:anuap) =

n

{a = (o) € w: Sl/ip ‘ {(Mk(o;kqu)—i—(Mk(’tltqu)_Mk+1(ui+1%+1)) i:zk;rl ai)Qk} "< oo}.
Then

(1M, AT )] = Da(M, AT )
and

B
[11(M, A7 )] = Da(M,L AT ) s

Proof. This is obtained by proceeding in proof of Theorem (3.1), by using second
parts of lemmas (3.1), (3.2) and (3.3) instead of the first parts so we exclude the
details. 0

Theorem 3.3. Let M = (M;) be Musielak-Orlicz function, u = (u;) be a sequence
of strictly positive real numbers and p = (px) be a bounded sequence of positive

real numbers. Define the sequence b*)(q) = {bglk)(q)} of the elements of the space
ri(M, A" u, p) for every fized k € N by

Mpt1(Unt1qn+1)

1 1 -1 Q .
(k) (Mn(“nqn) - )Qn T U Mfc(ui,%)’ f0sn<k-1
by (q) =

0, if n>k-—1.

Then the sequence {b*)(q)} is a basis for the space ri(M,A™, u,p) and any x €
r9(M, A" u,p) has a unique representation of the form

(3.7) = Melg)p™(q),
k

where A\ (q) = (RYM, AT u)x)y for allk € N and 0 < p, < D < 0.

Proof. Tt is clear that {b(*)(q)} C r9(M, A", u,p), since

(3.8) RIM,A™ w)b®) (q) = e € (p) for ke N

and 0 < pp, < D < oo, where e*) is the sequence whose only non-zero term is 1 in
kth place for each k£ € N.
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Let x € r4(M, A", u,p) be given. For every non-negative integer t, we put

(3.9) 2 =3 " Ne(@)p™(q)
k=0

Then, we obtain by applying RZ(M, A™ u) to (3.9) with (3.8) that

t t

RUM, AT, w)al = " M\ (q)RUM, AT, u)b™® (q) = > (RUM, AT u)a)pe™

k=0 k=0

and

, ifo<i<t

(R, A7 u)(z — o)) =
: (RI(M, A™ w)z);, if i >t,

where 7,t € N. Given € > 0, there exists an integer t; such that

(Z‘RQMA’” w)z);

Pk % €
) <§Vt2t0.

Hence,

oo 1

gxfx[t] (Z’ (RYM, AT u)x); pk)ﬁ

")

Sl

< (i‘RqMAm w)z);

<
<

Dol

)

for all t > ¢y which proves that © € r4(M, A" u,p) is represented as equation
(3.7).

Let us show that the uniqueness of the representation for z € r9(M, AT u, p) given
by equation (3 6) Suppose, on the contrary that there exists a representation x =

Zuk . Since the linear transformation 7' from r4(M, A u,p) to l(p)

used in the Theorem (2.2) is continuous, we have

(RI(M, AT u Z,Uk (RYM, AT )b ™ () = ir(@)ell) = pin(q)
k
for n € N, which contradlcts the fact that (RY(M, A" w)x), = An(q) V n € N.
Hence, the representation (3.7) is unique. O

4. MATRIX MAPPINGS ON THE SPACE r?(M, A™ u,p)

In this section, we characterize the matrix mappings from the space r9(M, AT u, p)
to the space [
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Theorem 4.1. Let M = (M;) be Musielak-Orlicz function, uw = (u;) be a sequence
of strictly positive real numbers and p = (pi) be a bounded sequence of positive real
numbers.

(i) Let 1 < pp < D < oo for k € N. Then A € (r{(M,A™ u,p) : ls) if and
only if there exists an integer B > 1 such that
(4.1)

1

¢(B) = S?Lpzk: ’ [(Mk(zéZ:%)_‘_(Mk(quk) M1 (Up+1qr41) )1;10%)@4

< o0

and {ank }ken € cs for each n € N.

(i) Let 0 < pr, < 1 for every k € N. Then A € (r{(M, A7 u,p) : l) if and
only if

n

i} Qnk 1 1 .
(4.2) b??llf) [(Mk(Zka) " <Mk(quk) - Mk+1(uk+1Qk+1)> i:zk—%-l am> Qk}

Pk

< 0

and {ank }ken € ¢s for each n € N.

Proof. We shall prove only (i) and the proof of (ii) will follow on applying simi-
lar argument. Let A € (r9 (M, AT u,p) : lo) and 1 < pp < D < oo for every
k € N. Then Az exists for x € r%(M,A” u,p) and implies that {ani}ren €
{r9(M, A7 u,p)}? for each n € N. Hence necessity of (4.1) holds. Conversely, sup-
pose that (4.1) holds and = € r9(M, A™ u, p), since {a,x bren € {r1(M, AT u, p)}?
for every fixed n € N, so the A— transform of z exists. Consider the following equal-
ity obtained by using the relation (3.4) that

(4 3)

Z“”’“‘”’“‘Z[(Mk?Z:qk>+(Mk<iqu>‘ : >) > ) Q]

M1 (u
i k1 (Ukr1qr41 Nl

Taking into account the assumptions, we derive from (3.3) as ¢t — oo that

(4.4)

o =3 (7 (tmay ~ ) 2o, @)

M
kot 1 (Uk+1 k41 P

Now by combining (4.4) and the inequality which holds for any B > 0 and any
complex numbers a, b

jab] < B(laB~! "+ o)
with p= + {p’}~! =1 [10], we can see that

sup ‘gankxk‘ < supz ‘ [(MkO(ZZ:q;C)Jr(Mk(iqu)i 1 )> Z Oém)Qk:| ’|yk|

M, u
neN k+1( k+19k+1 iRl
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< BIC(B)+hi(y)]

< 0oQ.

This shows that Az € I, whenever x € r7(M, A, u,p). The proof is complete. [

(1]
2]
(3]
(4]
(5]
(6]
(7]

(8]
(9]

(10]

[11]
(12]

(13]
14]

(15]

[16]
(17)
(18]
[19]
[20]
(21]

[22]
23]

24]
(25]

[26]

REFERENCES

A. Esi, Some new sequence spaces defined by Orlicz Functions, Bull. Inst. Math. Acad. Sinica,
27 (1999), 71-76.

M. Et and A. Esi, On Kéthe-Toeplitz duals of generalized difference sequence spaces, Bull.
Malays. Math. Sci. Soc., 23 (2000), 25-32.

A. Esi, B. C. Tripathy and B. Sharma, On some new type generalized difference sequence
spaces, Math. Slovaca, 57 (2007), 1-8.

A. Esi and Isik Mahmut, Some generalized difference sequence spaces, Thai J. Math., 3 (2005)
241-247.

M. Et and R. Colak, On some generalized sequence spaces, Soochow. J. Math., 21 (1995),
377-386.

K. G. Gross Erdmann, Matriz transformations between the sequence spaces of Maddozx, J.
Math. Anal. Appl., 180 (1993), 223- 238.

E. Herawati, M. Mursaleen and I. E. Supama Wijayanti, Order matriz transformations on
some Banach lattice valued sequence spaces, Appl. Math. Comput., 247 (2014), 1122-1128.

H. Kizmaz, On certain sequence spaces, Canad. Math-Bull., 24 (1981), 169-176.

J. Lindenstrauss and L. Tzafriri, On Orlicz sequence spaces, Israel J. Math., 10 (1971),
379-390.

C. G. Lascarides and I. J. Maddox, Matrix transformations between some classes of sequences,
Proc. Camb. Phil. Soc., 68 (1970), 99-104.

1. J. Maddox, Elements of Functional Analysis, The University Press, Cambridge, 1988.

I. J. Maddox, Paranormed sequence spaces generated by infinite matrices, Proc. Camb. Phil.
Soc., 64 (1968), 335-340.

I. J. Maddox, Spaces of strongly summable sequences, Quart. J. Math. Oxford, 18 (1967),
345-355.

L. Maligranda, Orlicz spaces and interpolation, Seminars in Mathematics 5, Polish Academy
of Science, 1989.

M. Mursaleen, K. Raj and S. K.Sharma, Some spaces of difference sequences and Lacunary
statistical convergence in n-normed spaces defined by a sequence of Orlicz functions, Miskolc
Math. Notes, 16 (2015), 283-304.

M. Mursaleen, S. K. Sharma, A. Kiligman, Sequence spaces defined by Musielak-Orlicz func-
tion over n-normed spaces, Abstr. Appl. Anal., 27 (2013), 47-58.

M. Mursaleen, S. K Sharma, A. Kiligman, New class of generalized seminormed sequence
spaces, Abstr. Appl. Anal., 2014, Article ID 461081, 7 pages.

M. Mursaleen, S. K Sharma, S. A. Mohiuddine and A. Kiligman, New difference sequence
spaces defined by Musielak-Orlicz function, Abstr. Appl. Anal. 2014.

J. Musielak, Orlicz spaces and modular spaces, Lecture notes in Mathematics, 1034 (1983).
S. A. Mohiuddine, K. Raj and A. Alotaibi, Generalized spaces of double sequences for Or-
licz functions and bounded reqular matrices over m-normed spaces, J. Inequal. Appl., 2014,
2014:332.

S. A. Mohiuddine, M. Mursaleen and A. Alotaibi, Compact operators for almost conservative
and strongly conservative matrices, Abstr. Appl. Anal. 2014, Art. ID 567317, 6 pp.

G. M. Petersen, Regular matriz transformations, McGraw-Hill, London, 1966.

K. Raj, S. K. Sharma and A. Gupta, Some difference paranormed sequence spaces over n-
normed spaces defined by Musielak-Orlicz function, Kyungpook Math. J., 54 (2014), 73-86.
K. Raj and S.K.Sharma, Some seminormed diffrence sequence spaces defined by Musielak
Orlicz function over n-normed spaces, J. Math. Appl., 38 (2015), 125-141.

K. Raj and M. Arsalan Khan, Some spaces of double sequences their duals and matrix trans-
formations, Azerb. J. Math., 6 (2016), 19pp.

N. A. Sheikh and A. H. Ganie, A new paranormed sequence space and some matriz trans-
formations, Acta Math. Acad. Paedago. Nyregy., 28 (2012), 47-58.



ON SOME NEW DIFFERENCE SEQUENCE SPACES 69

[27] N. A. Sheikh and A. H. Ganie, On the sequence space l(p, s) and some matriz transforma-
tions, Nonlinear func. Anal. Appl., 18 (2013), 253-258.

[28] B. C. Tripathy, A. Esi and T. Balakrushna, On a new type of generalized difference Cesaro
sequence spaces, Soochow J. Math., 31 (2005), 333-340.

[29] O. Toeplitz, Uberallegemeine Lineare mittelbildungen, Prace Math. Fiz., 22 (1991), 113-119.

[30] C. S. Wang, On Nérlund sequence spaces, Tamkang J. Math., 9 (1978), 269-274.

[31] A. Wilansky, Summability through Functional Analysis, North-Holland Math. Stud., 85
(1984).

DEPARTMENT OF MATHEMATICS SHRI MATA VAISHNO DEVI UNIVERSITY, KATRA-182320, J&K
INDIA
E-mail address: kuldipraj68@gmail.com

DEPARTMENT OF MATHEMATICS SHRI MATA VAISHNO DEVI UNIVERSITY, KATRA-182320, J&K
INDIA
E-mail address: renuanand71@gmail.com



