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Abstract

In this current study, the most apparent aspect is to submit a new block sequence space. We in-
vestigate its topological properties and inclusion relations. Moreover, we consider the problem of
finding the norm of certain matrix operators from ¢, into this space and apply our results to Copson
and Hilbert matrices.

Keywords: Block sequence space; Semi-norm; Matrix domain; Copson matrix; Hilbert matrix;
Generalized difference matrix; Non-absolute type sequence space

MSC 2010 No.: 46A45, 46B20

1. Introduction

In studies on the sequence spaces, there are some basic approaches which are determination topolo-
gies, inclusion relations and finding the norm of some certain matrix operators. These methods are
applied to study the matrix domain of an infinite matrix in a sequence space. Therefore, the matrix
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domain plays an important role to construct a new sequence space. In literature, there are many
studies done by using the matrix domain.

Now, we will give short literature information consisting of recent works about the concept men-
tioned above as follows. The notion of difference sequence spaces was introduced by Kizmaz
(1981). Recently, Kirisci and Basar (2010) have introduced and studied the generalized difference
sequence spaces. In the past, several authors studied matrix transformations on the sequence spaces
that are the matrix domains of triangle matrices in classical spaces ¢, {, ¢ and c,. For instance,
some matrix domains of the difference operator and generalized difference operator were studied
in Basar and Altay (2003), Candan and Solak (2005), Altay and Basar (2007), and Basar and Altay
(2008). In these studies, the matrix domains are obtained by triangle matrices, hence these spaces
are normed sequence spaces. For more details on the domain of triangle matrices in some spaces,
the reader may refer to chapter 4 of Basar (2012).

The concept of the block sequence space has recently been studied in summability theory. Firstly,
Foroutannia (2015) introduced the block sequence space ¢,(E). After that, the sequence spaces
X(E),ly(A, E)and ¢,(E, A) are introduced and studied by Erfanmanesh and Foroutannia (2015),
Roopaei and Foroutannia (2015) and Roopaei and Foroutannia (2016), respectively, where X de-
notes any of the sequence spaces /.., ¢ and c.

In this study, the sequence space ¢,(E, A) is extended to the block sequence space ¢,(E, B(r, s)).
The matrix domains given in this paper specify a certain non-triangle matrix, so we should not
expect that related spaces are normed sequence spaces.

The plan of the present paper is organized as follows. In Section 2, we give some fundamental
concepts which are going to be used in the rest of the article. At the beginning of Section 3, the
generalized block difference sequence space ¢,(E, B(r, s)) is introduced. Also, the algebraic and
topological properties of this space are examined and some inclusion relations are given. Finally,
in the last section, we consider the problem of finding the norm of certain matrix operators from ¢,
into this space and apply our results to Copson and Hilbert matrices.

2. Preliminaries

By a sequence space, we mean any vector subspace of w, the space of all real valued sequences
u = (uy). By l, ¢, ¢ and £, we denote the spaces of all bounded, convergent, null sequences and
p-absolutely convergent series, respectively.

Let A and € be two sequence spaces and D = (d,,;) be an infinite matrix of real numbers where
n, k € N. The matrix D is a matrix transformation from A into €2 with the notation D : A — €, if
for every sequence u = (uy) € A, the sequence Du = (Du),, the D-transform of w, is in 2; here

(Du)p = dppg, (n €N). (1)
k
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Let A be a sequence space. Then the matrix domain A p of an infinite matrix D is defined by
Ap ={u = (ug) € w: Du € A}, (2)

which is also a sequence space.

The new sequence space Ap generated by the limitation matrix D from a sequence space A can
be the expansion or the contraction or the overlap of the original space. A matrix D = (D) is
called triangle if d,,;, = 0 for £ > n and d,,,, # 0 for all n € N. If D is triangle, then one can easily
observe that the sequence spaces Ap and A are linearly isomorphic, i.e., Ap = A.

The difference operator A : w — w is defined by Au = (Auy) = (ur — up—1) or Au = (Auy) =
(ugp—1 — ug) for all u = (ug) € w. The matrix domain A, is called the difference sequence space
whenever A is a sequence space. Firstly, the notion of difference sequence spaces was defined by
Kizmaz (1981) as A(A) = {u = (ug) € w: (up—1 —ug) € A} for A € {loo, ¢, 0}

The difference sequence space ¢,(A) is defined by

l,(A) = {u = (u,) € w: Z|un — U [P < oo},

n=1

with the semi-norm

0 1/p
[ullpa = (Z |ty — un+1\”> :
n=1

The space obtained as a domain of the generalized difference matrix B(r, s) in the classical space
of absolutely p-summable sequence space was introduced by Kirisci and Basar (2010). The se-
quence space E;, is defined by
P
< oo},

ép:{u:(un)Ew:Z
oo 1/p
Jull, = (z ru + |) |
n=1

TUp, + SUp_1

n=1

with the norm

Let £ = (E,) be a partition of finite subsets of the positive integers such that
max F, < min F,, 11, 3)

for n = 1,2, .... Foroutannia defined the sequence space ¢,(E) by

ﬁp(E):{u:(un)ew:Z Zuj <oo}, (1<p< o),
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with the semi-norm ||.||,, z, which is defined in the following way:

p) 1/p
It is clear that, in the special case F,, = {n} forn = 1,2, ..., we have (,(E) = {, and ||ul|, p =
||u||,- For more details about sequence space ¢,,(E), one can see Foroutannia (2015).

2

JeE,

ftll s = (f}

n=1

Furthermore, Roopaei and Foroutannia (2016) defined the sequence space

00 p
Ep(E,A):{u:(un)Gw:Z Zuj— Z u; <oo},
n=1 | jeE, JEE 11

where E = (FE,,) is a partition of finite subsets of the positive integers and p > 1.

In this study, we define the sequence space ¢,(E, B(r, s)) and investigate some topological and
algebraical properties of this space and derive inclusion relations concerning with its. Moreover,
we shall consider the inequality of the form

| Du

pE,B(rs) = M”“Hp )

for all the sequence u € ¢,,. The constant M is not dependent on v and we seek the smallest possible
value of M. We write || D||,, g,B(rs) for the norm of D as an operator from ¢, into {,,(E, B(r, s)).
In this research, we examine the problem of finding the upper bound of certain matrix operators
from ¢, into ¢,(E, B(r, s)) and we consider certain matrix operators such as Copson and Hilbert.

In a similar way, Roopaei and Foroutannia (2016) have introduced the sequence space ¢,(E, A)
and investigated the norm of certain matrix operators on this space.

3. The sequence space £,(E, B(r, s)) of non-absolute type

Suppose £ = (F,,) is a partition of finite subsets of the positive integers that satisfies the condition
(3). We define the sequence space (,,(E, B(r, s)) by

p

l(E,B(r,s)) = u=(u,) Ew: Z Zruj—i- Z suj| <00 p,
n=1 |jeE, J€En11

with the semi-norm H . H , which is defined in the following way:

p1E7B(T7$)

p\ 1/p
o0

Hqu,E,B(r,s): Z Zruj+ Z SU; . 4)

n=1 |j€E, J€EEL+1
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cannot be a norm, since choosing u = (u;) =
= 0 while u # 0.

It should be noted that the function HHp B.B(rs)

{(=1)7*1}52, and E = {2n — 1,2n}, for all n, then HquE B(rs)

It is also significant that in the special case £, = {n} forn = 1,2, ..., we have (,(E, B(r,s)) =
(,(B(r,s)), where
p
< oo} . 5)

TUp + SUp41

l,(B(r,s)) = {u = (uy) Ew: Z

n=1

Lettingr = 1 and s = —1, we have (,,(E, B(r, s)) = {,(E, A) (Roopaei and Foroutannia (2016)),
r=1,s=—1land E, = {n}, we have (,,(E, B(r,s)) = {,(A).
If the infinite matrix D = (d,,) is defined by

r, if ke B,

dnk = S, lf k' & En+1,
0, otherwise,

with the notation (2), we can redefine the space ¢, (E, B(r, s)) as follows:

(B, B(r, s)) = (6,)p-

Throughout this paper, the cardinal number of the set F, is denoted by | E|.

Letp > 1 and £ = (E,) be a partition of finite subsets of the positive integers that satisfies the
condition (3). We can say that the set ¢,(E, B(r, s)) becomes a vector space with coordinatewise
addition and scalar multiplication, which is a complete semi-normed space by H : Hp E.B(rs) defined
by (4). o

It can be easily checked that the absolute property does not hold on the space ¢,(E, B(r, s)), that
is ||ullp.z,B(rs) 7 |||u|llp.e,B0,s for at least one sequence in the space ¢,(E, B(r, s)), and this says
that /,(E, B(r, s)) is a sequence space of nonabsolute type, where |u| = (Jug|).

Theorem 3.1.

Letp > 1 and E = (FE,) be a partition of finite subsets of the positive integers that satisfies the
condition (3). If

M:{u:(un): > i+ Y sujzo,vn},

jEEn jeEn+1

then we have (,(E, B(r,s))/M ~ {,.
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Proof:
Consider the map 7" : {,,(E, B(r, s)) — £, defined by

(Tu), = Z ru; + Z su;,

jekb, JjEE 11

forall u € ¢,(E, B(r,s)) and for all n. It is trivial that 7" is well defined, linear and ker 7" = M.
Suppose that v € £,,. It is clear that by defining

, if 7€k,
2| B, J
Uy,
uj = , it 7€ E, 4,
J 25’En+1‘ J +1
L0, otherwise,

u € (,(E,B(r,s)) and Tu = v, so the map T is surjective. By applying the first isomorphism
theorem we have ¢,(E, B(r, s))/M ~ (,. n

Note that the map 7', defined in Theorem 3.1, is not injective, while ||Tu|, = ||ul|,z,B(rs), for all
u € L,(E, B(r,s)).

Let us derive some inclusion relations concerning with the space ¢,(E, B(r, s)).

Lemma 3.2. (Roopaei and Foroutannia (2016))

Let p > 1 and F = (F,) be a partition of finite subsets of positive integers that satisfies the
condition (3). If sup,, | E,| < oo, then ¢, C ¢,(E). Moreover if |E,| > 1 for an infinite number of
n, then the inclusion is strict.

Theorem 3.3.

Let p > 1 and F = (F,) be a partition of finite subsets of positive integers that satisfies the
condition (3). Then ¢,(E) C {,(E, B(r, s)), furthermore the inclusion strictly holds.

Proof:

To prove the validity of the inclusion ¢,(E) C ¢,(E, B(r, s)), it suffices to show
[ullp.z.Bes) < Mlullp,e,

for each u € (,(E). Suppose that u € ¢,(E) is an arbitrary sequence. Since

p\ 1/p p\ 1/p

o0 o0
Z Zruj+ Z Su; < Z Zruj + Z su; ,
JjEE, JEE 1

n=1 |jek, JEE, 11 n=1
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by Minkowski’s inequality we obtain

1
. p\ 1/p oo p /p
lallpzme0 < | DD ruy 2] 2w
n=1 |jEE, n=1 |(j€EE, +1

= |r| (i Zujp>l/p+s| f: > ujp N

n=1 |jeE, n=1 (jEE, +1
p) 1/p

< (fj S, ) R (f}

n=1 |jeE, n=1

2w

JEE,

By letting M = |r| 4 |s| and simple calculation we have

[ellp, .05 < Mlullp,p.

If we define the sequence u = (u;) such that

(—s
, if j e Ey,

| Enl
r

Ui=9 — if jeE,..,

Bra” T

L0, otherwise,
it is obvious that u € (,(E, B(r, s)) — {,(E) and this completes the proof. -

Combining Lemma 3.2 and Theorem 3.3, we get the following corollary:

Corollary 3.4.

Let p > 1 and F = (F,) be a partition of finite subsets of positive integers that satisfies the
condition (3). If sup,, |E,| < oo, then ¢, C (,(E, B(r,s)). Moreover if |E,| > 1 for an infinite
number of n, then the inclusion is strict.

Proof:

From Lemma 3.2, if sup,, |E,| < oo and |E,| > 1, for an infinite number of n, the inclusion
¢, C {y(FE) is strict and from Theorem 3.3, the inclusion ¢,(E) C ¢,(E, B(r,s)) strictly holds.
So, if sup,, |E,| < oo and |E,| > 1 for an infinite number of n, it is obvious that the inclusion
¢, C L,(E,B(r,s)) is strict. n

Theorem 3.5.
Neither of the spaces ¢,(A) and (,(E, B(r, s)) includes the other one.
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Proof:

Consider the sequences © = (u;) = (—1)Y and v = (v;) = (1,1,1,...), forall j e N. If E,, =
{2n — 1,2n} for all n, then we conclude that u € (,(E, B(r,s)), but u ¢ ¢,(A). Nevertheless
v € l,(A)butv ¢ (,(E, B(r,s)). This completes the proof. n

It is known that the ¢, space is not a Hilbert Space with p # 2. The similar result is valid for the
space £,(E, B(r, s)) and following theorem gives this result.

Theorem 3.6.

Let £ = (E,) be a partition of finite subsets of positive integers that satisfies the condition (3).
The space ¢,,(E, B(r, s)) is not a semi-inner product space in the case p # 2.

Proof:

We must show that the space /»(E, B(r, s)) is a semi-inner product space while ¢,(E, B(r, s)) is
not a semi-inner product space. If we define

V) = Z Z u;v;,

n=114j€E,

then it is a semi-inner product on the space /»(FE, B(r, s)) and

%) 2
lulB e =D | D ruj+ Y su;
n=1"'jekr, JEE+1
== ||UE,B(r,s)||g

- <UE,B(r,s)a U/E7B(T,S)>7
where
UE,B(r,s) = <§ ru; + E Suy, E ru; + g suj,...>.
JjEE, JEE, JjEE, JEE;

Now, by considering the sequences u and v such that

Su=tE L Yuwe— s Yu= Y-

JEE, JEE, JEE; JEE,
r—S
E v; = E v = E v = E vj=..=0,
j€E1 ]€E2 jEEg ]€E4

we see that
|+ U||2EB sy T llu = UHz,E,B(r,s) # 2 (Hu||2,E,B(T,S) + ||UH2,E,B(T,S)) . (p#2).

Also, it is easy to see that the equation 2 = 27 does not hold for p # 2. This means that the parallel-
ogram equality can not be satisfies by the semi-norm of the space ¢,(E, B(r, s)) for p # 2. There-
fore this semi-norm can not be obtained from a semi-inner product. Hence the space ¢,(E, B(r, s))
with p # 2 is not semi-inner product space. n
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Let A be a semi-normed space with a semi-norm g. A sequence (b,) of elements of the semi-
normed space A is called a Schauder basis (or briefly basis) for A iff for each u € A there exists a
unique sequence of scalars («,) such that

lim g (u — E ockbk> = 0.
n—oo
k=1

The series >, _, ayby, which has the sum w, is then called the expansion of u with respect to (b;,)
and written as u = Y ;_, aby.

Letp > 1 and E = (FE,) be a partition of finite subsets of the positive integers that satisfies the
condition (3). If the sequence b(*) (7, s) = {b;¥)(r, 5)} ;e is defined such that

W s={9 <k
Z b (r, s) { L= if n >k,
JjEE, " '

and the remaining elements are zero, for k = 1,2, ..., we can say that the sequence {b(k) (r,s) } LeN
is a basis for the space ¢,(E, B(r,s)) and any u € {,(E, B(r, s)) has a unique representation of
the form

u=>Y b (rs),
k

where o = > uj, fork=1,2,....

JEE

4. The norm of matrix operators from ¢, into £,(E, B(r, s))

In this section, the problem of finding the norm of certain matrix operators such as Copson and
Hilbert from ¢, into ¢,(E, B(r,s)) is considered, where p > 1. At the beginning, we tend to
compute the norm of operators from ¢; into ¢1(E, B(r, s)).

Theorem 4.1.

Let D = (d,, ;) be a matrix operator and £ = (E,,) be a partition that satisfies condition (3). If

M = sipz Z rd;j + Z sd;

n=1"'4i€kE, 1€EL 11

< 00,

then D is a bounded operator from /; into ¢, (£, B(r, s)) and || D||1 g,p(rs) = M. In particular, if
Z T‘d@k + Z Sd@k Z 0,
i€k, i€ En i1

and r + s = 0, for all n, k, then

||D||1,E,B(T’,s) = sup Z T’dl"k.

i€cFy
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Proof:
Let (u,) be in ¢, and

o0
by = E E rd;j + E sd; k|
n=1!4ieE, 1€EE, 41

for all k. We have

||Du||1,E,B(r,s) S Z Z

Z T’dijk + Z Sdi,k |uk|
n=1 k=1 '€k, 1€E, 11
o
=D telud
k=1
< Mffull1,

which says that | D||; g, B(rs) < M. Conversely, we take u = e, which e, denotes the sequence
having 1 in place n and 0 elsewhere, then ||u|; = 1 and || Du||1 £ B(rs) = t, Which proves that

HDHLE,B(T,S) = M. ]

In the sequel, we will compute the norms of Copson and Hilbert operators from sequence space ¢;
into /1 (E, B(r, s)). The Copson operator C' is defined by v = C'u, where
N
Uy = . (Vn).
k=n
It is given by the Copson matrix:

L.
Coe = E’ if n S ]{?,
0, if n> k.

Corollary 4.2.

Let C be the Copson operator and E = (E,,) be a partition that satisfies condition (3). If

Z rCk + Z scip > 0,

ieE, 1€E, 1
for all n,k and r + s = 0, then C is a bounded operator from ¢; into ¢;(F, B(r,s)) and

HOH 1,E,B(r,s) — r.

Proof:

Since
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we obtain the desired result from Theorem 4.1. =

Corollary 4.3.

Suppose that C' is the Copson operator, ¢, i + S¢ui1x > 0, foralln,k, r+ s =0and E = {n},
for all n. Then, C'is a bounded operator from ¢, into ¢1(B(r, s)) and ||C/|1,p(r,s) = 7

Proof:

The proof is obvious by letting E,, = {n} in Corollary 4.2. -

Recall the Hilbert operator /' defined by the matrix

Corollary 4.4.

Let H be the Hilbert operator and £ = (E,,) be a partition that satisfies the condition (3). If

Z ’I"th + Z Sh@k Z O,

i€E, 1€, 11

for all n, k and r + s = 0, then H is a bounded operator from ¢, into ¢, (E, B(r, s)) and

1 1
H rs) = -4+ ).
|| H17E73(7) 7’<2+ +maXE1+1)

Proof:
Since
M = sup Z Th
k icE,
= rsup Z i i
k i€F,
1 T 1
=r{-+..+—
2 maxE; +1)°
we obtain the desired result from Theorem 4.1. -
Corollary 4.5.

If H is the Hilbert operator, 7/, + shy41, > 0, for all n, &k and r + s = 0, then H is a bounded
operator from /; into £1(B(r, s)) and || H||1 s = 5-

Proof:

The proof is obvious by letting E,, = {n} in Corollary 4.4. -
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In the following, the problem of finding the norm of certain matrix operators such as Copson and
Hilbert from ¢, into ¢,(E, B(r, s)) are investigated for p > 1. For this purpose, we give Schur’s
Theorem and a lemma which are needed to prove our main results.

Theorem 4.6. (Hardy et al. (2001), Theorem 275)

Letp > 1 and B = (b, ) be a matrix operator with b,, ;, > 0 for all n, k. Suppose that K and R are
two strictly positive numbers such that

> by < K, forall k, > bk < R, forall n,

n=1 k=1

(bounds for column and row sums respectively). Then,

”BHp < Rw=1/p  p1/p

Lemma 4.7.
If D = (d, ) and B = (b, ) are two matrix operators such that
boe = rdig+ > sdig,
i€E, i€Eni1

then,
1D1lp.2.805) = 1 Bllp-
Hence, if B is a bounded operator on /,, then D will be a bounded operator from /¢, into
gP(E7 B(h S))
Proof:

From the definition of operators B and D, the proof is obvious. n

Now, we are ready to compute the norm of the Copson Matrix operator when p > 1.

Theorem 4.8.

Let C'is the Copson matrix operator » > 0 and r+s = 0. If IV is a positive integer and F,, = {nN —
N +1,nN — N +2,..,nN}, for all n, then C is a bounded operator from ¢, into ¢,(E, B(r, s))
and

(p—1)

N—-1 N-=-2 1 S

C rs< N .
I ||p,E,B(,)—T( +N—|—1+N+2+ +2N—1)

Proof:

By applying Lemma 4.7 we have

1Clp,2.Brs) = [[Bllps
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where
b = E rCik + E 5C; ;-
i€E, 1€EL 11

Let K and R defined as in Theorem 4.6. By a simple calculation we deduce that K,, < r and
R,, < R, for all n. Since

(7, if k<N,
2N — k
bl,k: %, if N<]{?§2N—17
KO, if k>2N,
and
IN-1
me—me > bt Y b
k=N+1 k=2N
= N+N_1+N_2+ —
- N+l N+2 ~Ton—-1)° -
it can be concluded that
(p—1)
N—-1 N-=2 1 T
C o) < N
““Mw““”( +N+1+N+fF*dN—J

Theorem 4.9.

Suppose thatp > 1,7 > 0,7+ s = 0, N is a positive integer and E,, = {nN — N +1,nN — N +
2,...,nN}, for all n. If H is the Hilbert matrix operator, then it is a bounded operator from ¢, into
(,(E,B(r,s)) and

14| <r(s+atmt it o) (it
p,E,B(rss) > T 9 3 N +1 IN 2 3 ' 2N '

Proof:

By applying Lemma 4.7 we have

1Hlp.2.505) = [|Bllp,

where

bn,k = Z Th@k + Z Shi7k.

i€k, i€E, 11

Let K and R defined as in Theorem 4.6. By a simple calculation we deduce that K,, < K; and
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R,, < R, for all n. Since

Ry = me = Z (Z rhig + Z 3hz‘,k>
=1

k=1 \i€E, i€,
= 1+2+ + N + +1
=7 sttty t -ty )
and
Ky=D bu=) | D rhirt D shis
n=1 n=1 ieEn ieEn+1
= rhis
<y o
1+1+ n 1
=r{=+=-+..+ ——
2 3 N+1)’
we have

”HHP,E,B(T,S) S R%K;

5. Conclusion

The concept of block sequence space has recently been studied in summability theory. In 2016,
Roopaei and Foroutannia studied the semi-normed difference sequence space ¢,(E,A). In this
study, the sequence space ¢,(E, A) is extended to the block sequence space ¢,(E, B(r, s)). Also,
we investigate its algebraic and topological properties and inclusion relations. We think that this
article will contribute to the current literature in the field of block sequence spaces. It would be
interesting also to determine the a-, - and - duals of the space ¢,(E, B(r, s)), characterize some

matrix classes on this space and apply our results to certain matrix operators such as Holder, Euler
and Hausdorff.

Acknowledgment

We wish to express our close thanks to the referees for their valuable suggestions improving the
paper considerably.



82 S. Erdem and S. Demiriz

REFERENCES

Altay, B. and Basar, F. (2007). The fine spectrum and the matrix domain of the difference operator
A on the sequence space ¢, (0 < p < 1), Commun. Math. Anal.,Vol. 2, No. 2, pp. 1-11.
Basar, F. (2012). Summability Theory and Its Applications, Istanbul, Bentham Science Publishers.
Basar, F. and Altay, B. (2003). On the space of sequences of p-bounded variation and related matrix

mappings, Ukr. Math. J., Vol. 55, No. 1, pp. 136-147.

Bagsar, F., Altay, B. and Mursaleen, M. (2008). Some generalizations of the space bvp of p- bounded
variation sequences, Nonlinear Anal., Vol. 68, No. 2, pp. 273-287.

Basarir, M. and Kara, E. E. (2011). On some difference sequence spaces of weighted means and
compact operators, Ann. Funct. Anal., 2, No. 2, pp. 114-129.

Candan, M. (2012). Domain of the double sequential band matrix in the classical sequence spaces,
Journal of Inequalities and Applications, Vol. 2012, No. 1, pp. 281.

Candan, M. (2014). A new sequence space isomorphic to the ¢(p) and compact operators, J. Math.
Comput. Sci., Vol. 4, No. 2, pp. 306-334.

Candan, M. (2014). Domain of the double sequential band matrix in the spaces of convergent and
null sequences, Advances in Difference Equations, Vol. 2014, No. 1, pp. 163.

Candan, M. and Kayaduman, K. (2015). Almost convergent sequence space derived by generalized
Fibonacci matrix and Fibonacci core, British Journal of Mathematics and Computer Science,
Vol. 7, No. 2, pp. 150-167.

Candan, M. and Solak, I. (2005). On some difference sequence spaces generated by infinite matri-
ces, International Journal of Pure and Applied Mathematics, Vol. 25, No. 1, pp. 77-83.

Erfanmanesh, S. and Foroutannia, D. (2015). Some new semi-normed sequence spaces of non-
absolute type and matrix transformations, TWMS J. Pure Appl. Math., Vol. 4, No. 2, pp.
96-108.

Erfanmanesh, S. and Foroutannia, D. (2016). Generalizations of Kothe-Toeplitz duals and null
duals of new difference sequence spaces, Journal of Contemporary Mathematical Analysis,
Vol. 51, No. 3, pp. 125-133.

Foroutannia, D. (2007). Upper bound and lower bound for matrix operators on weighted sequence
spaces, Doctoral dissertation, Zahedan.

Foroutannia, D. (2015). On the block sequence space /,(E) and related matrix transformations,
Turk. J. Math., Vol. 39, pp. 830-841.

Hardy, G.H., Littlewood, J.E. and Polya, G. (2001). Inequalities, 2nd edition, Cambridge Univer-
sity Press, Cambridge.

Kara, E.E. and Ilkhan, M. (2015). On some Banach sequence spaces derived by a new band matrix,
British Journal of Mathematics and Computer Science, Vol. 9, No. 2, pp. 141-159.

Kara, E.E. and Ilkhan, M. (2016). Some properties of generalized Fibonacci sequence spaces,
Linear and Multilinear Algebra, Vol. 64, No. 11, pp. 2208-2223.

Kirisci, M. and Bagar, F. (2010). Some new sequence spaces derived by the domain of generalized
difference matrix, Computers and Mathematics with Applications, Vol. 60, No. 5, pp. 1299-
1309.



AAM: Intern. J., Special Issue No. 5 (August 2019) 83

Kirisci, M. (2018). The application domain of infinite matrices with algorithms, Universal Journal
of Mathematics and Applications, Vol. 1, No. 1, pp. 1-9.

Kizmaz, H. (1981). On certain sequence space I, Canad. Math. Bull., Vol. 25, No. 2, pp. 169-176.

Roopaei, H. and Foroutannia, D. (2015). The norm of certain matrix operators on new difference
sequence spaces, Jordan Journal of Mathematics and Statistics (JJMS), Vol. 8, No. 3, pp. 223-
237.

Roopaei, H. and Foroutannia, D. (2016). The norm of certain matrix operators on the new differ-
ence sequence spaces I, Sahand Communications in Mathematical Analysis (SCMA), Vol. 3,
No. 1, pp. 1-12.



