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Abstract: The purpose of the present study is to introduce the sequence space

g
<oo},

where E = (E,) is a partition of finite subsets of the positive integers and 1 < p < co. We investigate some topological

Do
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n=1

properties of this space and also give some inclusion relations concerning it. Furthermore, we compute a- and [-duals

of this space and characterize the matrix transformations from the space [,(E) to the space X, where X € {l,¢,co}.
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1. Introduction
Let w denote the space of all real-valued sequences. Any vector subspace of w is called a sequence space. For

1 <p < o0, denote by [, the space of all real sequences = = (z,,) € w such that

o 1/p
lzllp = (Z vanl”> < oo.

n=1

For p =00, (302, |:En\p)1/p is interpreted as sup,,»; |z,|. We write ¢ and ¢y for the spaces of all convergent
and null sequences, respectively. By c¢s, we denote the space of all convergent series.

Let X,Y be two sequence spaces and A = (a,r) be an infinite matrix of real numbers a,, where
nk € N = {1,2,---}. We say that A defines a matrix mapping from X into Y, and we denote it by
A: X — Y, if for every sequence z = (x3) € X the sequence Az = {(Ax),}°2, exists and is in Y, where
(Az), = Y5 appxy for n = 1,2,---. By (X,Y), we denote the class of all infinite matrices A such that

A: X —>Y.
For a sequence space X, the matrix domain X4 of an infinite matrix A is defined by

Xa={r=(z,) €w : Az € X}, (1.1)

which is a sequence space. The new sequence space X4 generated by the limitation matrix A from a sequence

space X can be the expansion or the contraction and/or the overlap of the original space X. A matrix
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A = (ank) is called a triangle if a,; = 0 for k > n and a,, # 0 for all n € N. If A is triangle, then one can
easily observe that the sequence spaces X4 and X are linearly isomorphic, i.e. X4 = X.

In the past, several authors studied matrix transformations on sequence spaces that are the matrix
domains of triangle matrices in classical spaces l,, I, ¢, and ¢o. For instance, some matrix domains of the
difference operator were studied in [4, 8, 9, 13], of the Riesz matrices in [1, 3], of the Euler matrices in [2, 6, 12],
of the Cesaro matrices in [5, 14, 15], and of the Noérlund matrices in [16, 17]. In these studies the matrix domains
were obtained by triangle matrices, and hence these spaces are normed sequence spaces. For more details on
the domain of triangle matrices in some sequence spaces, the reader may refer to Chapter 4 of [7]. The matrix
domains given in this paper specify a certain nontriangle matrix, so we should not expect that related spaces
are normed sequence spaces.

In this study, the normed sequence space [, is extended to seminormed space {,(E). We consider some
topological properties of this space and derive inclusion relations concerning it. Moreover, we determine the «-
and 3-duals for the space ,(E), and we also obtain the necessary and sufficient conditions on an infinite matrix
belonging to the classes (I,(E),ls), (I,(E),c), and (I,(E),co). The results are generalizations of some results
of Malkowsky and Rakocevic [11]. In a similar way, Erfanmanesh and Foroutannia introduced the sequence
spaces lo(E), ¢(E) and ¢o(E) in [10].

2. The sequence space [,(E) of nonabsolute type

Let E = (E,) be a partition of finite subsets of the positive integers such that

max F, < min F, 1, (2.1)
for n=1,2,---. We define the sequence spaces 1,(E) by
- P
l,(E) = x:(xn)Ew:Z ij <00 P, (1<p< o),
n=1|j€E,

with the seminorm ||.|,,z, which is defined in the following way:

- p\ 1/p
lellpe = (DD = : (2.2)
n=1|jeE,

For example, if E, = {2n —1,2n} for all n, then x = (x,,) € [,(E) if and only if > 7 | |zon—1 + 22, |" < c0. It
should be noted that the function ||.||, £ cannot be the norm, since if = (1,-1,0,0,---) and E, = {2n—1,2n}
for all n, then ||z||,,z = 0 while  # 6. It is also significant that in the special case E, = {n} for n =1,2,.--,
we have [,(E) =1, and ||z]

p.E = |Z|p-
Suppose that F = (F,) is a partition of finite subsets of the positive integers such that it satisfies the
condition (2.1). If the infinite matrix A = (ank) is defined by

(1 ifkeB,
Unk = { 0 otherwise, (2:3)
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with the notation of (1.1), we can redefine the space [,(E) as follows:

Now we may begin with the following theorem, which is essential in this study.

Theorem 2.1 The set [,(E) becomes a vector space with coordinate-wise addition and scalar multiplication,

which is the complete seminormed space by |||,z defined by (2.2).

Proof This is a routine verification and so we omit the detail. O
It can easily be checked that the absolute property does not hold on the space {,(E); that is, ||z|,.z #

lllz||lp,z for at least one sequence in the space I,,(E), and this says that {,(E) is a sequence space of nonabsolute

type, where |z| = (Jzg|). Throughout this article, the cardinal number of the set Fj is denoted by |FEg|.

Theorem 2.2 Let M = {x = (@) * Xjep, Tj = O,Vn}. The quotient space 1,(E)/M is linearly isomorphic
to the space l,, i.e. I,(E)/M ~1,.
Proof Consider the map T : [,(E) — [, defined by

o0

Tr = ij ,

JEER ne=1

for all « € I,(E). The linearity of T' is trivial. Letting y € I, and «,, = |E,| for all n, we define the sequence
z = (zx) by x = yn/ay, forall k € E,. It is clear that z € [,(E) and Tz = y, and so the map T is surjective.
By applying the first isomorphism theorem we have [,(E)/M =~ 1,, because kerT = M. O
Note that the mapping defined in Theorem 2.2, T is not injective, while | Tz||, = [|=||,,z for all z € I,(E).
One may expect a similar result for the space [,,(E) as was observed for the space [, and ask the following
natural question: Is the space [,(E) a semiinner product space for p = 27 The answer is positive and is given

by the following theorem:

Theorem 2.3 Ezcept for the case p =2, the space l,(E) is not a semiinner product space.

Proof If we define < z,y >= > 7, > ijem, TiYj. then it is a semiinner product on the space l>(E) and

llz]l3 z =< x,2 >. Now considering the sequences 2 and y such that

Zl‘jzl, ij:2, Z$j22$j2-~~:0, Zyj:?), Zyj:Zyjz---:O,

JEEL JjEE2 JEES JEE, JEEL JjEE2 JEES

we see that

I+ 9l 5+ lle = yll3 & # 2 ()5 6 + lvlp 2) (0 #2)-

Since the equation (27 4 1)*/? + 2(2/P)+1 = 9 has only one root, p = 2, the seminorm of the space I,(E) does
not satisfy the parallelogram equality, which means that the seminorm cannot be obtained from the semiinner

product. Hence, the space [,(E) with p # 2 is not a semiinner product space. O
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Let X be a seminormed space with a seminorm ¢. A sequence (b,) of the elements of seminormed space
X is called a Schauder basis (or briefly a basis) for X iff for each z € X there exists a unique sequence of

scalars (ay,) such that
n
li - = 0.
Jim g ( Zaﬂ%) 0
k=1
The series Y p-, aiby that has the sum = is then called the expansion of z with respect to (b,) and is written
oo
as T =) . 4 apby.
In the following, we will give a sequence of the points of the space l,(F), which forms a basis for the

space [,(E).

Theorem 2.4 If the sequence b'¥) = {bgk)}j‘?oz1 is defined such that ZjeEk b;k) =1 and the remaining elements
are zero, for k =1,2,---, then the sequence {b(k)}iil is a basis for the space ,(E), and any x € [,(E) has a
unique representation of the form
T = Z apb®)
k=1
where oy, = ZjeEk xj for k=1,2,---.
Proof This is a routine verification and so we omit the detail. O

Definition 2.5 Let E = (E,) be a partition of finite subsets of the positive integers that satisfies the condition
(2.1), and let s = (s,) be a strictly increasing sequence of the positive integers. The generated partition
H = (H,) is defined by E and s as follows

— Sn .
Hy, = Uj:Snfl‘i’lEJ’

formn=1,2---.

Here and in the sequel, we shall use the convention that any term with a zero subscript is equal to zero.
Note that any arbitrary partition H = (H,) that satisfies the condition (2.1) is generated by the partition
E = (F,) and the sequence s = (s,), where F,, = {n} and s, = max H,, for all n. It is also important to
know s, — $p—1 = |Hpl.

In the following, the inclusion relation between the spaces [,(E) and {,(H) is examined. Obviously, if

Sp — Sp—1 > 1 only for a finite number of n, then

Especially if |H,| > 1 only for a finite number of n, then I, =[,(H).

Theorem 2.6 Let E, s, and H be as in Definition 2.5. We have l1(E) C l1(H), and 1,(E) C l,(H) when
1<p<oo and

sup (s, — sp_1)"" " < 00. (2.4)

Moreover, if s, — s,—1 > 1 for an infinite number of n, then these inclusions are strict.
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Proof Let 1<p < oo and ¢ =sup, (s, —s,_1)""". To prove the validity of the inclusion 1,(E) C I,(H), it

suffices to show
1
lp,ir < CPlzllp, B (2.5)

Il
for each = € [,(E). Note that ¢ =1 when p = 1. Suppose that = = (x,) € [,(E) is an arbitrary sequence. By
applying Holder’s inequality, we have

p
Sn Sn

Sl -] Y Tal cte-nr 3 [Tl

JEHR k=sp_1+1j€E k=s,_1+1 |jEE)

SO

p
Sn

Il e <<> Do D | =Clallp z

n=1k=s,_1+1 |jEEL

Moreover, letting s, — s,—1 > 1 for an infinite number of n, one can choose a subsequence (n;) in N with

Sp; —8n;_, > 1 for j=1,2,---. We define the sequence z = (z1) such that

jooifk=sn , +1

dwi=Q —j ifk=sn_, +2 (2.6)
i€Ey 0 otherwise,
for k=1,2,---. It is obvious that » ;. @i =0, so ¥ € [,(H) while z ¢ [,(E). Hence, x € l,(H) — l,(E),
and the inclusion [,(E) C {,(H) strictly holds. O

Corollary 2.7 Let H = (H,,) be a partition of finite subsets of the positive integers that satisfies the condition
(2.1). We have l; C l1(H), and 1, C l,(H) when 1 < p < oo and sup,, |H,[P~! < co. Moreover, if |H,| > 1

for an infinite number of n, then these inclusions are strict.
Proof If E, ={n} and s, = max H,, for all n, then the partition H = (H,,) is generated by F = (E,,) and

s = (sn). The desired result follows from Theorem 2.6. O

Corollary 2.8 Let 1 < p < oo, and let M and N be two positive integers. If we put E; = {Mi— M +1, Mi—
M+2,--- Mi} and H; = {MNi— MN + 1, MNi— MN +2,--- ,MNi} for all i, then I,(E) C l,(H).
Moreover, if N > 1, then this inclusion strictly holds.

Proof If s; = Ni for all i, then the partition H = (H,,) is generated by E and s. The desired result follows
from Theorem 2.6. O

In the following, we consider the necessity of condition (2.4) in Theorem (2.6).
Theorem 2.9 Let E, s, and H be as in Definition 2.5. If 1 <p < oo and

sup (Sn - Sn—l)pil = 00, (27)

n

then neither of the spaces 1,(E) nor l,(H) includes the other one.
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Proof There exists a subsequence {nj} such that s,, — sn,_, > k > 2, by (2.7). Consider the sequence
y = (y;) such that

1
Yi = )
ngz; T (S = sm, ) RV

for sn, , +1 <4 <s,, . We conclude that y € [,,(E) — [,(H). Also, if the sequence « = (,,) is defined as in
(2.6), then « € [,,(H) — [,(E). This completes the proof. O

Corollary 2.10 Let H = (H,) be a sequence of finite subsets of the positive integers that satisfies the condition
(2.1). If 1 <p < oo and

sup | Hy[P~! = oo,
n

then neither of the spaces l,(H) nor 1, includes the other one.

Proof If E, = {n} and a, = max H,, for all n, the desired result follows from Theorem 2.9. O

Theorem 2.11 If 1 <p < s, then I,(H) C I,(H).

Proof This is a routine verification and so we omit the details. O

3. The «- and $-duals of sequence space [,(E)

In this section, we compute the a- and S-duals for the sequence space [,(E). For the sequence spaces X and
Y, the set M(X,Y) defined by

MX,Y)={a=(ay) €w : (arap)e, €Y Vo= (zy)c X}

is called the multiplier space of X and Y. With the above notation, the a- and (-duals of a sequence space

X , which are respectively denoted by X® and X?, are defined by

X“=M(X,l;), XP=M(X,cs).

Lemma 3.1 ([11], pp. 156-157) Let X,Y,Z Cw and Y C Z. We have Mg p(X,Y) C Mg p(X,Z), and in
particular X C XP.

Theorem 3.2 If 1 <p < oo and ¢=p/(p—1) and the set d, is defined as follows:

dg=qa=(ar) Ew : Z(sup |ai|q) < ooy,
k=1 i€ By

then (1,(E))? =d,. Moreover, for p=1, we have (I1(E))? =l .
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Proof We only prove the statement for the case 1 < p < oo; the case p = 1 is proved similarly. Let a € d,

be given. Since E = (F,,) is a partition of the positive integers, by Holder’s inequality we have

oo oo
E ATk E E a;T;
k=1

k=1i€E},
o0
< > (swlal)| T o
k=1 \€Fk i€ B
1/9 / o p\ 1/p
< <Z sup |az|q> (Z le ) < 00, (3.1)
f=1"Ex k=1 lieEx

for all z € [,(E). This shows ax € cs; thus a € (I,(E))? and hence d, C (I,(E))".
Now, let a € (I,(E))? be given. We consider the linear functional f, : [,(E) — R defined by

Jn( Z Z ;g (z=(w) € lp(E))a

k=1i€FE
P> 1/p
)

for n=1,2,---. Similar to (3.1), we obtain

>

1€y

n 1/q n
fal)] < (; sup |ai|q> (Z

k=1

for every = € [,(E). So the linear functional f, is bounded and

1/q
”fn” < (Z sup |az|q> s
k=1€Fx

for all n. We now prove the reverse of the above inequality. Without loss of generality we assume there is an
index ¢ such that 1 < i < maxFE, and a; # 0, since the case a; = 0 for all 1 < ¢ < max FE,, is trivial. We
define the sequence x = (x;) by

x; = (sgn a;) \ai|q_1

where i € Ey is the first index of Ej, such that |a;| = sup;cp, |aj|, for 1 <k < n, and we put the remaining

elements as zero. Obviously ‘ZjeEk x]—‘ =sup,cp, |a;|7" and z € [,(E), so

n 1/‘1
15 i
P L (Z sup |az|q> ,

lelloe (S supyer, losl) ' \iS e

for n=1,2,---. Since a € (I,(E))?, the map f, : [,(E) — R defined by

= Z Z a; T; (CU = (ajlc) € lp(E>)7

k=1i€E,
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is well defined and linear, and also the sequence (f,) is pointwise convergent to f,. By using the Banach—

Steinhaus theorem, it can be shown that | fo|| < sup,, [|fall < 00, so (352, supep, |ail?) Y9 < o0 and a € dg.

This establishes the proof. O
Note that d; = {; when sup, |Ex| < oo and 1 < ¢ < 00, since

o0 o0
S sup Jailt < 3 Jagle,
k=1 € Ek k=1

and
oo

o0 o0
Z |lag|? = Z Z lag|? < (s%p|Ek|) Zzseug) |a;|?.
k=1 k

k=1 k=1i€Ey,
It is noteworthy that the inclusion [, C d, strictly holds when sup,, |Ex| = oo, because if By = {1}, E> = {2,3},
E; ={4,5,6},--- and z; = % for i € E},, we deduce that x € d; —[;, when 1 < ¢ < 2.

Corollary 3.3 Let sup,, |Ex| < oo. We have (I,(E))? =1,, when 1 <p < oo and ¢=p/(p—1).

Corollary 3.4 ([11], Theorem 1.29) We have lf =lw, and lg =1, when 1 <p<oo and ¢=p/(p—1).
Proof If E; = {k} for all k, by applying Theorem 3.2, we obtain the desired result. O

Theorem 3.5 We have (I1(E))* C lo, and (I,(E))* C dq when 1 <p < oo and g =p/(p—1). Moreover, if
|E,| > 1 for an infinite number of n, then these inclusions are strict.

Proof We only prove the statement for the case 1 < p < co; the other case is proved in the same way. One
can conclude from Theorem 3.2 and Lemma 3.1 that

(lo(E))™ € (1p(E))" = dy.

Moreover, if the sequence a = (a;) is defined by a; = 1/k whenever i € Ej, then we have a € d;. Because

E,| > 1 for an infinite number of n, we may choose an index subsequence (n;) of the positive integers with
Yy q j P g

|En;| > 1 for j=1,2,---. Letting a; = min E,; , we define the sequence = = (z;) as follows:
nj Zf 1= Oéj
T; = —n; ifi=0o;+1
0 otherwise,

for i =1,2,---. Thus, > ,cp 2, =0 and x € [,(E), while

> lakwel =3 > lawi| =) 2=,
k=1 j=1i€Ey,, j=1
and this shows a & (I,(E))®. Therefore, this inclusion strictly holds. O

Corollary 3.6 We have (I,(E))* C I, when supy |Ex| < 00, 1 <p < oo and ¢ = p/(p—1). Moreover, if

|E,| > 1 for an infinite number of n, then the inclusion strictly holds.
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4. Matrix transformations on sequence spaces [,(E)

In the present section, some classes of infinite matrices related with new sequence space are characterized. Let

A = (ank) be an infinite matrix of real numbers and X and Y be two sequence spaces. We write A,, = (an k)52,

for the sequence in the nth row of A. It is clear that A € (X,Y) if and only if A4, € X? for all n and Az € Y

for all z € X.
We start with the following lemma, which is needed to prove our main result.

Lemma 4.1 Suppose that a = (ax) € w, and the linear functional f :1,(E) — R is defined by
f@)=> arzr  (z=(z1) € ,(E)).
k=1

(i) If p=1 and a € I, then f is bounded and | f|| = supy, |ax|-
(i) If 1 <p<oo, gq=p/(p—1), and a € dy, then f is bounded and

o 1/q
HE (Z sup |> .

—1 1€EE),

Proof Since f(z) = > ;2 Y .cp, aiti, the proof is obtained by the proof of Theorem 3.2. O

Let A = (ani) be an infinite matrix. We consider the following conditions:

o0
sup <Z sup |am|q> <o  (1<g<o0), (4.1)

n h—1 i€ Ey

sup |ank| < 0o, (4.2)

n,k

m g =0 (k=1,2,), (4.3)
lim ap, =1 for somel, e R (k=1,2,---). (4.4)
n— oo

Theorem 4.2 We have:
i) A€ (I,(E),lw) if and only if condition (4.1) holds, where 1 < p < co;

i) A€ (I1(E),lw) if and only if condition (4.2) holds;

i) A€ (I,(E),co) if and only if conditions (4.1) and (4.3) hold, where 1 < p < 0o;

iv) A€ (lL(E),co) if and only if conditions (4.2) and (4.3) hold;

v) A€ (I,(E),c) if and only if conditions (4.1) and (4.4) hold, where 1 < p < oo;

vi) A€ (lL(E),c) if and only if conditions (4.2) and (4.4) hold.

Proof (i) Let 1 <p < oo and A € (I,(E),lx). We have A,, € d, for all n, by Theorem 3.2. Thus, due to
Lemma 4.1, the linear functional f,, : {,(E) — R defined by

Py

fa(@) = amar (2= (x1) € L,(E)),
k=1
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is bounded and || f,||? = Y27 sup;eg, |ani|?, for all n. Since Az € Iy for every x € [,(E), by applying the
Banach—Steinhaus theorem it follows that sup,, || fn|| < co. Thus, the condition (4.1) must hold.

Conversely, suppose that condition (4.1) holds. By using Theorem 3.2, A,, € (I,(E))? for n = 1,2, --
and letting « € [,(E), similar to the proof of (3.1), we deduce that

p,E>

[An(z)] < <Z sup Iaml”> ll]

k=1 i€FE}
for all n. Condition (4.1) implies Az € lo, for each z € [,(E), so A € (I,(E),lw)-
The proof of part (i) is similar to part (7).
(iii) Suppose that A € (I,(E),co). We define the sequence e* = (eF)?2, by eF =1 for i = k, and we put the
remaining elements to zero. Obviously, eF € I,(E) and AeF € ¢g, and this proves the necessity of condition

(4.3). The proof of the necessity of condition (4.1) is similar to the previous part.
Conversely, suppose that conditions (4.1) and (4.3) hold. By Hdlder’s inequality we have

o
E § Apnidq

[Anz| =
k=1i€FE}
m o0
< D osup lanl | Y x|+ Y sup fan| | Y w
k=1 "€ Ek i€ Ey, k=m+1 €k i€ By
m 1/q e} p\ 1/p oo 1/q
< |nm||p,E(z,sup|am|q) +(2 z) (z ,sup|amq) |
k=1 "€Ek k=m+1 i€ Ey, k=m+1 €k

Now taking m so large that

S

1€ Ey

p\ 1/p
) < €,

m 1/q
(Z sup |amq> <e€

k=1 i€E),

(s

k=m+1

and then taking n so large that

(possible since lim,, o0 SUP;c g, |ani| = 0), we conclude that Az € cp.

The proof of part (iv) is similar to part (ii7).
(v) Let A € (I,(E),c). Using the sequences €, the necessity of condition (4.4) is immediate. The proof of the
necessity of condition (4.1) is similar to part (i).

Conversely, suppose that conditions (4.1) and (4.4) hold. If B = (b,x) is a matrix such that b, = anr—lk
for every n,k € N, we first prove that B € (I,(E),co). Let M > 0 and € > 0 be given. Due to (4.4),

€

limy, 00 SUP;e g, |ani — li] = 0, and hence there is a positive number Ny such that sup,cp, [ani — li| < T
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for all n > Nj. Taking N = maxi<r<um Ny, by Minkowski’s inequality we obtain

M 1/a M 1/q 1/q
D sup [ < (D sup Jan; — 1 Z sup |ani|?
k=1 i€ Ey k:lieEk ’LGEk
M 1/q
< e+ supz sup |an;|? )
" =1 1B

for every n > N. If M — oo, due to condition (4.1), one can conclude that (Ix)32, € d4, and hence
B € (I,(E),co) by part (i73). This implies that Bz € ¢o for all = € [,(E), so

nh_}rrgo ;ank:ﬂk = I;lkxk. (4.5)

Since (Ix)%; € (I,(E))?, by Theorem 3.2, we have > 7o | Iz < oo for all z € I,(E). This result and relation
(4.5) show that A € (I,(E),c). The proof of part (vi) is similar to part (v). O
It should be noted that when sup, |Ex| < oo, condition (4.1) is equivalent to the following condition:

sup (Z |ank|q> <oo, (I1<p<o0). (4.6)

" \k=1

Corollary 4.3 ([11], Theorem 1.87) We have:

(1) Ae(ly,ls) if and only if condition (4.6) holds, where 1 < p < 00;

(#) A€ (I1,lo0) if and only if condition (4.2) holds;

(13) A € (Ip,co) if and only if conditions (4.6) and (4.3) hold, where 1 < p < co;

(iv) A€ (l1,¢) if and only if conditions (4.2) and (4.3) hold;

(v) A€ (ly,¢) if and only if conditions (4.6) and (4.4) hold, where 1 < p < 00;

(vi) A € (ly,¢) if and only if conditions (4.2) and (4.4) hold.

Proof If E, = {n} for all n, by applying Theorem 4.2, we obtain the desired result. O

References

[1] Altay B, Bagar F. On the paranormed Riesz sequence spaces of non-bsolute type. Southeast Asian Bull Math 2002;
26: 701-715.

[2] Altay B, Bagar F. Some Euler sequence spaces of non-absolute type. Ukr Math J 2005; 57: 1-17.

[3] Altay B, Basar F. Some paranormed Riesz sequence spaces of non-absolute type. Southeast Asian Bull Math 2006;
30: 591-608.

[4] Altay B, Basar F. The fine spectrum and the matrix domain of the difference operator A on the sequence space
Ip, (0 < p<1). Commun Math Anal 2007; 2: 1-11.

[5] Altay B, Basar F, Malkowsky E. Matrix transformations on some sequence spaces related to strong Cesaro summa-
bility and boundedness. Appl Math Comput 2009; 211: 255-264.

[6] Altay B, Basar F, Mursaleen M. On the Euler sequence spaces which include the spaces [, and ls . Inform Sci
2006; 176: 1450-1462.

840


http://dx.doi.org/10.1007/s11253-005-0168-9
http://dx.doi.org/10.1016/j.amc.2009.01.062
http://dx.doi.org/10.1016/j.amc.2009.01.062
http://dx.doi.org/10.1016/j.ins.2005.05.008
http://dx.doi.org/10.1016/j.ins.2005.05.008

FOROUTANNIA /Turk J Math

Basgar F. Summability Theory and Its Applications. Istanbul, Turkey: Bentham Science Publishers, 2012.

Bagar F, Altay B. On the space of sequences of p-bounded variation and related matrix mappings. Ukr Math J
2003; 55: 136-147.

Basgar F, Altay B, Mursaleen M. Some generalizations of the space bvp of p-bounded variation sequences. Nonlinear
Anal 2008; 68: 273-287.

Erfanmanesh S, Foroutannia D. Some new semi-normed sequence spaces of non-absolute type and matrix transfor-
mations TWMS J Pure Appl Math (in press).

Malkowsky E, Rakocevi¢ V. An introduction into the theory of sequence spaces and measures of noncompactness.
Zbornik Radova Matematicki Institut SANU Belgrade 2000; 9: 143-243.

Mursaleen M, Bagar F, Altay B. On the Euler sequence spaces which include the spaces I, and Il II. Nonlinear
Anal 2006; 65: 707-717.

Mursaleen M, Noman AK. On some new difference sequence spaces of non-absolute type. Math Comput Modelling
2010; 52: 603-617.

Ng PN, Lee PY. Cesaro sequence spaces of non-absolute type. Comment Math Prace Mat 1978; 20: 429-433.

Sengéniil M, Bagar F. Some new Cesaro sequence spaces of non-absolute type which include the spaces ¢y and c.
Soochow J Math 2005; 31: 107-119.

Wang CS. On Nérlund sequence spaces. Tamkang J Math 1978; 9: 269-274.

Yesilkayagil M, Bagar F. On the paranormed Norlund sequence space of non-absolute type. Abstr Appl Anal 2014;
2014: 858704.

841


http://dx.doi.org/10.1023/A:1025080820961
http://dx.doi.org/10.1023/A:1025080820961
http://dx.doi.org/10.1016/j.na.2006.10.047
http://dx.doi.org/10.1016/j.na.2006.10.047
http://dx.doi.org/10.1016/j.na.2005.09.038
http://dx.doi.org/10.1016/j.na.2005.09.038
http://dx.doi.org/10.1016/j.mcm.2010.04.006
http://dx.doi.org/10.1016/j.mcm.2010.04.006

	Introduction
	The sequence space lp(E) of nonabsolute type 
	The - and -duals of sequence space lp(E) 
	Matrix transformations on sequence spaces lp(E)

