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Abstract. In the present paper we introduce some generalized convergent
lacunary sequence spaces defined by a Musielak-Orlicz function M = (M;).
We also make an effort to study some topological properties and prove some
inclusion relations between these spaces.

1 Introduction and Preliminaries

The notion of difference sequence spaces was introduced by Kizmaz [6], who studied
the difference sequence spaces o (A), ¢(A) and ¢o(A). The notion was further
generalized by Et and Colak [3] by introducing the spaces lo(A™), ¢(A™) and
co(A™). Let w be the space of all complex or real sequences x = (zj) and let m,
n be non-negative integers, then for Z = [, ¢, ¢y we have sequence spaces
Z(AY) ={z = (zr) € w: (Af'zx) € 27},

where Az = (A7) = (AT gy — AT gy 1q) and Az = xy, for all k € N,
which is equivalent to the following binomial representation

APz =3 (-1 ( " ) Thsno-
v=0

Taking n = 1, we get the spaces which were studied by Et and Colak [3]. Taking
m =n =1, we get the spaces which were introduced and studied by Kizmaz [6].

An Orlicz function M : [0,00) — [0, 00) is a continuous, non-decreasing and con-
vex function such that M (0) =0, M(z) > 0 for = > 0.
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Lindenstrauss and Tzafriri [8] used the idea of Orlicz function to define the fol-
lowing sequence space,

by = {(xk) szgM(m;» < 00, for some p>0}

which is called an Orlicz sequence space. Also £); is a Banach space with the norm

(23| = inf{p >0 iM('ng’f') < 1}.
k=1

Also, it was shown in [8] that every Orlicz sequence space £, contains a subspace
isomorphic to ¢,(p > 1). An Orlicz function M satisfies the Ag—condition if and
only if for any constant L > 1 there exists a constant K (L) such that M (Lu) <
K(L)M (u) for all values of u > 0. An Orlicz function M can always be represented
in the following integral form

M(z) = /Ozn(t)dt

where 7 is known as the kernel of M, is right differentiable for ¢ > 0,1(0) =
0,n(t) > 0, n is non-decreasing and 7n(t) — oo as t — oo.

A sequence M = (M;) of Orlicz functions is called a Musielak-Orlicz function (see
[11, 15]). A sequence N = (NN;) defined by

N;(v) = sup{|vju — M;(u) :u >0}, i=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 ¢ and its
subspace haq are defined as follows

tam = {wa:IM(cx) < oo for some c>0}7

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

where I, is a convex modular defined by

(oo}

Im(w) =Y (Mi)(m:), @ = (w;) € tan.

i=1

We equip tpq with the Luxemburg norm

l|z|| = inf{i >0: IM<m) < 1}

1

or equip it with the Orlicz norm

2]]° = inf{%(l + In(in)) i > 0},
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A Musielak-Orlicz function (M;) is said to satisfy the As-condition if there exist
constants a, K > 0 and a sequence ¢ = (¢;)52; € £} (the positive cone of £!) such
that the inequality

holds for all ¢ € N and u € Ry whenever M;(u) < a.
Let X be a linear metric space. A function p : X — R is called a paranorm, if

1. p(x) >0 forall z € X,
2. p(—z) =p(z) for all z € X,
3. plx+y) <p(x)+py) for all z,y € X,

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

A paranorm p for which p(z) = 0 implies = 0 is called a total paranorm and the
pair (X,p) 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 [20], Theorem
10.4.2, pp. 183). For more details about sequence spaces (see [12, 13, 18, 19]) and
reference therein.

Let I, ¢ and ¢y denotes the sequence spaces of bounded, convergent and null
sequences x = (x;),-, respectively. A linear functional £ on (o is said to be a
Banach limit (see [1]) if it has the properties:

1. L(z) > 0if 2 > 0(i.e. , >0 for all n),
2. L(e) =1, where e = (1,1,---),
3. L(D2) = £(2),

where the shift operator D is defined by (Dz,,) = (n41)-

Let B be the set of all Banach limits on £,,. A sequence z is said to be almost
convergent to a number L if £(z) = L for all £ € B. Lorentz [5] has shown that
x is almost convergent to L if and only if

e8] xm+xm+l+"'+xm+k
tem = tkm({.’l?j }j:1> = k1

Also a sequence x = (z;) € l is said to be almost convergent if all Banach limits
of x = (x;) coincide. In [7], it was shown that

— L as k — oo, uniformly in m.

1 n
c= {x = () : nl;ngo - ZZCH_S exists, uniformly in s}.
i=1
Example : Consider (Q2, F, P) = ([0, 1], B, dz|[0, 1]).
If0<a<b<1 and E = [a,b], then P(E)=0—a.

Define a sequence of random variables {X,,} as follows

Xn(w) =w", Ywe.
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For a fixed sample point w € [0,1), the sequence of real numbers {X,,(w)} has
limit

lim X, (w) = lim " =0.

n—oo n—oo

For w = 1, the sequence of real numbers {X,,(w)} has limit

lim X,(w) = lim w" = lim 1" =1.

n—o0 n—oo n—o0
Therefore, the sequence of random variables {X,,} does not converge pointwise to
X = 0, because lim,, o, Xp(w) # X(w) for w = 1. However, the set of sample
points w such that {X,,(w)} does not converge to X (w) is a zero-probability event

P({w €Q: {X,(w)} does not converge to X(w)}) —P({1})=1-1=0.

Therefore, the sequence {X,,} almost convergent to X = 0.
In ([9, 10]), Maddox defined a sequence z = (z;) to be strongly almost convergent
to a number L if

nhﬁ\rr;o - Z |ziys — L] = 0, uniformly in s.

i=1
By a lacunary sequence 6 = (k,.), r = 0,1,2,...., where ig = 0, we shall mean an
increasing sequence of non-negative integers h, = (k, — k.—1) — oo(r — o0). The

intervals determined by 6 are denoted by I, = (k._1, k] and the ratio k’:il will

be denoted by ¢,.. The space of lacunary strongly convergent sequences Ny was
defined by Freedman [4] as follows:

. 1
Ny = {x = (x;) : rli>lTolo W GZI |z; — L] =0, for some L}.

Let M be an Orlicz function. Giingor and Et [5] defined the following sequence
spaces:

&, M)(am) = Lo = () lim % iM(M

) = 0, uniformly in s,
p

for some p >0 and L>O}7

|A™ Ty s

) =0, uniformly in s,
p

& Mlo(a™) = {& = (@) : Tim %ij(
=1

for some p >0 }

and

|[A™ 2]

e, Moo (A™) = {z = (1) : sup % zn:M( ;

i=1

) < 0o, for some p > O}.
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The following inequality will be used throughout the paper. If 0 < px < suppp =
H, K = max(1,2771) then

|a + be|"* < K{|ax["* + [bk["*} (1)
for all k and ag, b, € C. Also |a|P* < max(1,|a|™) for all @ € C. In the second

section of this paper we want to generalize the result of Giingér and Et [4].

Let M = (M;) be a Musielak-Orlicz function, p = (p;) be a bounded sequence of
positive real numbers and u = (u;) be a sequence of strictly positive real numbers.
Then we define the following sequence spaces:

1 n iAm i S—L Pi
[, M, u,p, AT"] = {x = (a;) : li_>m — E MZ(M) =0, uniformly in s
n—oo N
i=1

p
for some L and p > 0},
1 ¢ AT |\ P

[6, M,u,p, Ao = {x = (z;): lim — ZM1<M) =0, uniformly in s

n—roo N p

for some p >0 }
and

‘UiA:Ln’Ii_i_s

1 n i
[e, Myu,p, ATt o = {x = (x;): suprMi( |) < 0o, for some p > 0}.
n,s N«
’ 1=1

p

Examples 1. Let M;(z) = 2% foralli € N. Let p; =2, u; =14, m=1, n=0
and s = 0. Consider a sequence zj, = k, for all £ € N. Then zy, € [¢, M, u,p, AT]
bUt Tk ¢ [é)M7uapﬂ A;LH]O

2. Let M;(z) = 2, for all i € N. Letpiz%, u; =4, m=2, n=2and s=0.
Consider a sequence z, = k + 1, for all k € N. Then xy € [¢, M, u,p, A"]o but
xx & [6, M, u,p, AT,

3. Let M;(z) = a3, foralli € N. Let p; =4, w; =9, m =3, n =2 and
s = 0. Consider a sequence xj, = k3, for all k € N. Then xy, € [¢, M, u,p, A™]
but xy ¢ [¢, M, u,p, AM]p.

The subject studied in this paper is important because we have generated some
new sequence spaces and studied some algebraic and interesting topological prop-
erties of these spaces. The applications of sequence spaces has been found in
quantum mechanics and matrix transformations. It is related to the other fields
of mathematics because topologist may study different type of topology on these
spaces. Also if one can from operator theory may study the properties of operators
like as boundedness, compactness, Frdholmness etc. on these spaces. So that it is
related to other types of mathematics.
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Relation between the sequence spaces and operator theory: Bhardwaj and Singh
in [2] introduced the sequence space Wy(A, f) and studied some topological and
algebraic properties of this sequence space. In [16] Raj, Komal and Khosla studied
the properties of composition and weighted composition operators like bounded-
ness, compactness, closed range, Fredholmness, invertibility etc. on this space
whereas the properties of multiplication operators are studied by Raj and Khosla
in [17]. Recently, Mursaleen and Mohiuddine [14] studied the properties of the ma-
trix transformation on the sequence spaces V,;(#) and V.2°(6). So that in this way
one can define the relation between the sequence spaces and other mathematics.

2 Some strongly almost convergent sequence spaces

In this section of the paper we shall study some topological properties and inclusion
relation between the spaces [¢, M, u, p, A™], [¢, M, u,p, Ao and [¢, M, u, p, AT"] s

Theorem 2.1 Let M = (M;) be a Musielak-Orlicz function, p = (p;) be a bounded
sequence of positive real numbers and u = (u;) be a sequence of strictly positive real
numbers. Then the spaces [¢, M, u, p, AT], [é, M, u, p, Ao and [é, M, u, p, A"
are linear spaces over the field of complem numbers C.

Proof. Let x = (z;),y = (i) € [é, M, u,p, A"]p and a, € C. Then there exist
positive integers p; and py such that

u A, pi
lim — E M; (M) = 0, uniformly in s
n—oo n p1
=1

and

1 ¢ ATy |\ P
lim — ZM1<M) = 0, uniformly in s.
n—o0 n, 4 02

Let ps = max(2|a|p1,2|8|p2). Since M is non-decreasing convex function, and so
by using inequality (1), we have

ZM (|Uz (awiys + 5yz+s)|)

P3

,ZM {(‘Uz Ozl'z+9)‘> n (|U1Anm/()fyz+g)|>r%

P3

IN

n

U AT 4 46|\ Pi 1 [wi AT Y s |\ Pi
Ko Mi<n7) Ko Mi("7>
n; K-

P i=1 P2

IA

— 0 as n — oo.

Therefore ax + By € [¢, M,u,p, A"]g. Hence [¢, M,u,p, A"]o is a linear space.
Similarly, we can prove that [¢, M, u, p, A™] and [¢é, M, u, p, A" are linear spaces.

Theorem 2.2 Let M = (M;) be a Musielak-Orlicz function, p = (p;) be a bounded
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sequence of positive real numbers and u = (ul) be a sequence of strictly positive
real numbers. Then the space [é, M,u,p, AT« is a paranormed space with the
paranorm defined by

1< | AT iy | \Pi\ 7
—; f{ B os (f (7+) )H <1, :1,2,...},
g(x) =inf < p7 :sup nz:: <l1,r

n,s
where H = max(1,sup, p;) < 00.
Proof. It is easy to prove so we omit the details.

Theorem 2.3 Let M = (M;) be a Musielak-Orlicz function. If sup[M;(x)]P* < oo
i
for all fixed x > 0, then [¢, M, u,p, Ao C [¢, M, u, p, A"]

Proof. Let « = (x;) € [é, M, u, p, A™]y. There exists some positive p; such that

1 " ’LAm i+s Pi
lim — Z [MZ<|u"7$+|>} =0, uniformly in s.
n—oo 1N 1

i=1

Define p = 2p;. Since M = (M;) is non-decreasing and convex, by using inequality
(1), we have

n

RN A Tiys|\ P 1 ATziy o — L+ L\71Pi
sup -3 g, (LeBET Y B [on (P T
s i P s i P
1 “or 1 1Am ivs — L bi
< Kspiy M(M)}
A R P
1 n _ ‘L|
Ko 3 [ ((,)]"
+ Sgpn; | 9on o1
It AMp o — L Di
< Ksupl Y [ag(lileoics Z Ll
s ni:l P1
T L|\7P:
+ Ksup— Ml(u)}
s nz:l_ P
< ©0Q.

Hence = = (z;) € [¢é, M, u,p, A™] . This completes the proof.

3 Generalized lacunary sequence spaces

In this section of the paper we introduce some generalized lacunary almost con-
vergent sequence spaces by using a Musielak-Orlicz function. Let M = (M;)
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be a Musielak-Orlicz function, p = (p;) be a bounded sequence of real numbers,
u = (u;) be a sequence of strictly positive real numbers. We define the following
sequence spaces in this paper:

1 AT o — L|\Pi . .
[é, M, u,p, AT = {m = (z;): lim — E Mi(w) = 0, uniformly in s,
r—oo h,. = 0

for some L and p > O},

1 A I\Pi
[é, M, u,p, AT = {x = (x;): lim . Z Mz(w) =0, uniformly in s

ree e et p
for some p > 0}

and

[ui AT i |

pi
) < 0o, for some p > 0}.
p

[é, M, u,p, Af]go = {a: = (x;) : sup hi Z Mi(
ms e ioT

Examples 1. Let M;(z) = «, for all i € N. Let 0 = (2"), p;, =i, wu; =
3, m=1, n=0ands=0. Consider a sequence x;, = k2, for all k¥ € N. Then
rp € [6, M, u,p, A% but x), & [é, M, u,p, A5,

2. Let M;(z) =22, foralli € N. Let 0 = (2"), p; =1, w; =i, m=2, n=2
and s = 0. Consider a sequence x;, = k, for all k € N. Then z} € [¢, M, u,p, A™]§
but z ¢ [é, M, u,p, A™°.

3. Let M;(z) = 2%, for all i € N. Let § = (27), p; =4, w =3, m =
3, n=2and s = 0. Consider a sequence z; = k+ 1, for all ¥ € N. Then
oy € [6, M, u,p, AR]%, but zy, ¢ [6, M, u,p, ATS.

If 2 = (x;) € [6, M,u,p, A™]%  we say that x = (z;) is lacunary strongly almost
generalized A)'-convergent to the number L with respect to the Musielak-Orlicz
function (M;). In this case we write [¢, M, u,p, A% —limz = L. If M(z) = x,
then above spaces reduces to the following spaces :

1 AT s — LI\Pi . .
[&,u,p, AT = {:E = (z;): lim — Z (w) = 0, uniformly in s,

T—>00
i€l P

for some L and p > 0},

1 [wi A2y 5|\ Pi . .
é,u,p, A9 = {x = (x;): lim — (M) =0, uniformly in s

T—00
i€l

for some p > 0}
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and

lA T8
[é,u,p,AT]Zo:{xf Suph Z <|u Tk |) < oo, for somep>0}.

One may note that the examples on page no.13 for strongly almost convergent se-
quence spaces whereas the examples on page no.16 for generalized lacunary almost
convergent sequence spaces.

The purpose of this paper is to introduce new sequence spaces by using the
concept of lacunary almost generalized A"-convergence and a Musielak-Orlicz
function. I also make an efforts to study some topological properties and interest-
ing inclusion relations between these spaces. An attempt is also made to establish
some relations between the spaces defined in section II and the spaces defined in
this section. These spaces also generalizes the well known Orlicz sequence space
Inr, strongly summable sequence spaces [c, 1], [¢, 1] and [¢, 1]

Theorem 3.1 For any Musielak-Orlicz function M = (M;) and any sequence
p = (pi) of strictly positive real numbers, then [¢, M,u,p, A™)%, [¢, M, u,p, A9

and [é, M, u, p, A™%_ are linear spaces over the set of complex numbers C.

Proof. Let x = (z;),y = (yi) € [é, M,u,p, A™]§ and «, 3 € C. Then there exist
positive integers p; and py such that

ZA 1TSS . .
lim — Z M; (w) = 0, uniformly in s

T—>00
" iel, P1

and

ZA i+s|\Pi
lim — Z M; (M) = 0, uniformly in s.
" iel, P2

Let p3 = max(2|a|p1,2|8|p2). Since M is a non-decreasing convex function and so
by using inequality (1), we have

1 > M; ( [wi AT (aZits + BYits| )p"

"iel, P3

< ZM{(‘U’ (ams)\)+(|uiAnm(/3yi+s)|ﬂpi

i€l P Pa
|uiAmxi+s| |uzA y1+s|
< K- Mz("i) M<7>
hrie; p1 h Z; P2

Therefore ax + By € [¢, M,u,p, AT]§. Hence [é, M, u,p, A™]§ is a linear space.
Similarly,

m1Y  are linear spaces.

we can prove that [¢, M, u,p, A™]? and [¢, M, u,p, A
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Theorem 3.2 For any Musielak-Orlicz function M = (M), [¢, M,u,p, A%, is
a semi-normed linear space, semi-normed by

[ui AR i 5|

hA;Ln(x)=Z\xi\+inf{p>0:suphiZMi( ;

i=1 8 T el

Dpi
) §1,r,s:1,2,---}.

Proof. Clearly ham(x) = ham(—x),z = 0 implies u;A'z;1, = 0 for all i,5 € N
and as

such M;(0) = 0, where 0 = (0,0, ---). Therefore ham (0) = 0. Next let p; and p,
be such that

1 AN Pi
sup— 3 M(M) <1
rs fr ST P1

and

1 A |\ P
supszi(M) <1,
rs P iel P2

Let p = p1 + p2. Then by using Minkowski’s inequality, we have

1 zAm i+s i+s pi
SUPFZMi(|u n(x; +y+)|)
T,8 TiGIT

P1 ) 1 (|U1Aﬁfﬂi+s|>1’i ( P2 ) 1 [wi AT Yits|\Pi
sup— y» M;(—2—2) + sup — Y M; (7)
(Pl + p2 r,s hr ZEZI P1 p1+ p2 r,s hr zEZI P2

< 1

Since the p's are non-negative, so we have

n 1 AT (2510 Yins)|\ P
= Z\xi|+inf{p>O:suph—ZMi(mZ "(IH‘_'_'%JF‘)I) gl,r,s:LQ,...}

i=1 =T e, P
= 1 [u; AT @ 5|\ Pi
< Z\xﬂ—kinf{pl > 0:sup — ZML(M) <1l,rs= 1,2,-~-}
i=1 re he i 1
m
1 Ay [\ Pi
+ Z\yﬂ—i—inf{m>0:sup—ZMi(w> <1, r,s:l,Q,---}.
=1 rs By icl, P2

So, ham(z +y) < ham(x) + ham(y). Finally for A € C, without loss of generality
A # 0, then



On some generalized convergent lacunary sequence spaces 19

S 1 AN AT 45|\ Pi
= Z\/\zi|+inf{p>O:sup—ZMi(w) <1, r,s:1,2,~~}
° r,s hy P
1=1 el
m . ) 1 |UZAZLCCH_S| pi
= |/\\Z|zi|+1nf{|)\|r >0: SFEITT ZM1(7> <l,rs= 1,2,...}
=1 ’ i€l
= [Ahap (Az),

where 7 = |£]. This completes the proof of the theorem.

Theorem 3.3 If 0 = (k,) be a lacunary sequence with iminf g, > 1, then

[, M,u,p, AT"] C [¢, M, u,p, AT")°.

Proof. Let liminfg, > 1. Then there exists n > o such that ¢. > 1 + 7 and
hence

hy ky— 1
—=1- L1 — = .
k. k. I+n 1+n
Therefore,
ko
1 . |”U,Z'Aml'i+s — L‘ pi 1 |U2‘Am$i+5 — Ll pi
— Mz("—) > = MZ<”—)
kr Z P o k'r Z P
=1 1€l
> _n 1 3 Mi(\uiﬁn Tivs — L\)’”
L+ hr icl, P

and if x = (z;) € [¢, M,u, p, A™], then it follows that z = (x;) € [¢, M, u, p, A™]°.

Theorem 3.4 If 0 = (k,) be a lacunary sequence with limsup g, < oo, then

(&, M,u,p, AT C (&, M, u, p, AT,

Proof. Let x = (x;) € [¢, M,u,p, A™]?. Choose § > 0 be arbitrarily, then there
exists og such that for every o > 0¢ and for all s € N

1 AMg. o — L|\p:
s = - ZM(M) <5
7 iel, P
That is, we can find some positive constant W, such that
Ags < W (2)

for all o and s. Given limsupg, < oo implies that there exists some positive
number K such that
qr < K (3)
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for all » > 1. Therefore, for k,_; < n < k,, from (2) and (3) we have

kr

1 iMi(MA%”S - LI)W . kl ZM(IWA%HS - LI)W
i P 1= P
1 < |u; A, s — L\ Pi
< M (e
r=1 s tier, P

T

- (S 3 | r (et

o= o=o00+1 €l,

1 k. —k
< SUp Gy | kg, + 0 ——20
kr—l (1§p§pag p) ’ kr—l
ko
< W-—"+/K.
kr—l

Since k,_1 — o0 as r — 00, we get x = (z;) € [¢, M, u,p, A"]. This completes
the proof of the theorem.

Theorem 3.5 If 0 = (k,.) be a lacunary sequence with 1 < liminf ¢, < limsup g, <

oo, then
[é’M7u?p7 A?] = [é7M’u7p7 A:ln]e

Proof. The proof of Theorem 3.5 follows from Theorems 3.3 and 3.4.

Theorem 3.6 Let x = (z;) € [6, M,u,p, A™ N [¢, M,u,p, A™]. Then
(&, M, u,p, A™]? — limz = [¢, M, u, p, A™] — lim

and [é, M, u, p, A™? —lim x is unique for any lacunary sequence 0 = (k).

Proof. Letz = (z;) € [6, M,u,p, A™) N [é, M, u,p, A™] and [¢, M, u, p, A™]% —
limz = Lo, [¢, M, u,p, AT"] — limx = L. We can see that

Mi(w)pi < L 3 MZ(M)M S 3 Mi(luiATsz - Lo\)“_
P hr icl, P hr iel, P

Taking limit as r — oo, we have

L — Lg|\P: 1 A — L\ P
M; (7‘ O|> < limsup — Z M; (—‘ul n Tits |) .
P T he i€l P

Hence, there exist s and rg such that for » > rq

1 3 Mi(|uiﬁﬁlifi+s - L|)pi S lMi(|L - Lo|)pi.
hr icl, P 2 P
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Since [¢é, M, u,p, AT'] — limz = L, it follows that

|L — Lo|

|L — L0|)pi
P

pi
) ZliminfMi( >0
T p

0> limsup (%)Ml(

and so limg, = 1. Therefore by Theorem 3.4, [¢, M, u,p, A™]% C [¢, M, u, p, A™]
and [¢, M,u,p, A™)® —limzx = Ly, [¢, M,u,p, A™] —limz = L. Further

1 Z":Mi(luiAZ“xm - LI)W L1 iMi ( jui ATy — Lo )"
n n

|L — Lo‘ )pz‘
=1 p =1 p

p

Y

M
> 0
pi
and taking the limit on both sides as n — oo, we have M; (LPLO') = 0, that is,

L = Ly for any sequence of Orlicz functions M = (M;). This completes the proof
of the theorem.

Acknowledgement : The author thanks the referee for his valuable suggestions
that improved the presentation of the paper.

References

[1] S. Banach, Theorie operations linearies, Chelsea Publishing Co., New York,
(1955).

[2] V. K. Bhardwaj and N. Singh, On some sequence spaces defined by a modulus,
Indian J. Pure Appl. Math., 30 (1999), 809-817.

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

[4] A.R.Freedman, J. J. Sember and M. Raphael, Some Cesaro-type summability
spaces, Proc. London Math. Soc., 37(3) (1978), 508-520.

[5] M. Giingér and M. Et, A"-strongly almost summable sequences defined by
Orlicz functions, Indian J. Pure Appl. Math., 34(8) (2003), 1141-1151.

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

[7] G. G. Lorentz, A contribution to the theory of divergent sequences , Acta
Mathematica, 80(1)(1948), 167-190.

[8] J. Lindenstrauss and L. Tzafriri, On Orlicz sequence spaces, Israel J. Math.,
10 (1971), pp. 345-355.

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



22

[10]

[11]

[12]

[13]

[14]

[15]

[16]

K. Raj

I. J. Maddox, A new type of convergence , Math. Proc. Camb. Phil. Soc.,
83(1978), 61-64.

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

M. Mursaleen, Matriz transformation between some mew sequence spaces,
Houston J. Math., 9 (1983), 505-509.

M. Mursaleen, On some new invariant matriz methods of summability, Quart.
J. Math., Oxford 34 (1983), 77 - 86.

M. Mursaleen and S. A. Mohiuddine, Some matriz transformation of convex
and paranormed sequence spaces into the space of invariant means, Journal
of Function Spaces and Applications, (2012), Article ID 612671, 10 pages.

J. Musielak, Orlicz spaces and modular spaces, Lecture Notes in Mathematics,
1034 (1983).

K. Raj, B. S. Komal and V. Khosla, Composition and weighted composition
operators acting on sequence spaces defined by modulus function, Int. J. Math.
Archive, Vol. 2(2011), 217-221.

K. Raj and V. Khosla, On operators of multiplication acting on sequence
spaces defined by modulus function, Int. Math. Forum, Vol. 5(2010), 3073-
3077.

K. Raj, A. K. Sharma and S. K. Sharma, A Sequence space defined by
Musielak-Orlicz functions, Int. J. Pure Appl. Math., Vol. 67(2011), 475-484.

K. Raj and S. K. Sharma, Some sequence spaces in 2-normed spaces defined
by Musielak-Orlicz function, Acta Univ. Sapientiae Math., 3 (2011), 97-109.

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

Kuldip Raj

School of Mathematics

Shri Mata Vaishno Devi University
Katra-182320, J&K, India

e-mail: kuldipraj68@gmail.com



