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Domain of the Matrix A, in the Space of p-Bounded Variation Sequences

Sukhdev Singh and Toseef Ahmed Malik

ABSTRACT: In this paper, we defined the sequence space Ay (bvp) of p-bounded variation using the triangle
matrix A, of non-absolute type. We analyzed the topological properties and defined the Schauder basis of
the sequence space Ay (bvp). Also, the Kéthe duals of Ay (bvp) have been computed. Finally, we characterize
certain classes of matrix transformations concerning this sequence space.
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1. Introduction

For s as the set of all infinite sequences in the set of complex numbers, C, any subspace of s is
known as a sequence space. The symbols bv,c, ¢y, and /o, denote the set of all sequence spaces of
bounded variation, convergent, null and bounded sequences, respectively. Furthermore, we shall denote
the spaces of all absolutely convergent series and p-absolutely convergent series by ¢; and /,,, respectively.
Throughout the text, N is the set of natural numbers including zero.

If A is an infinite matrix with complex entries a,,, for every r,v € N (see [16]). Also, a sequence
x = (x,) is called as A-summable to £ in C if Az — £, where £ is known as A-limit of z. Further, the
matrix domain X 4 of A is defined as

Xa={res: Az € X} (1.1)

Several researchers have constructed the approach to study the sequences spaces by using the matrix
domain of a triangle matrix. They studied the spaces cy, and (Yoo )N, [23], £(p)c, = Xp and (foo)c;, = Xoo
[20], (boo)rt = 1&g, cre = 7t and (co)pe = 7§ [1,17], and (£)pr = e}, and (boo)pe = eby [2,3,19] for
1 < p < oo, where C;, N,, E' and R' indicate the Cesaro means of order one, Norlund means, Euler
means of order ¢ and Riesz means, respectively. Basar and Altay [8] introduced the sequence space bu,

as follows:
b, = x:(mv)68:2|xv—xv_1|p<oo , 1<p< o
v

and

b = {-T = (xv) €s: Suplxv _xv—l} :
vEN
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Bagar et al. [9] introduced and studied bv(u, p) and bus, (u, p) as the spaces of non-absolute type generated
from Maddox’s spaces £(p) and £ (p) as follows:

bvoo (u, p) = {x = (zy) € s Z |uy Az,

v

p”<oo},0<pU§H<oo,

loo(u,p) = {x = (xy) € s :sup [uyAz, | < oo} .
veN

For a strictly increasing unbounded sequence (A,) of positive reals, the matrix Ay = (a;,(A)) and the
backward difference matrix A = (4,.,) are defined as

and

5ru(N) = (=), r=1<ov<r
" N 0, O<v<r—lorv>r’

for all v, r € N.

In this paper, we introduce the sequence space Ay (bv,) of p-bounded variation and investigate the
behaviors of new sequence space according to its topological properties. Further, we construct the basis
and examine the Kothe duals of the new space. We have also characterized some matrix classes related
to the space Ax(bup).

2. The Sequence Space Ay (bv,)

In this section, we defined the sequence space Ay (bv,) and proved it as a BK-space of non-absolute
type. It is also verified that A (bv,) is isomorphic to £,,.

Braha and Basar [13] have defined the convergent, null and bounded sequences by means of the matrix
domain of a triangle matrix over a normed space as

Ax(co) = {:v €5 lim (Arz), = 0}7

-A,\(C)Z{QJESIHEERBTIE&(AAJJ%ZE},

An(t) = { € 53 sup re), | < oo

reN

For p € {co, ¢, oo}, the norm ||| 4, (,,) on Ax(p) is defined as

1 T
=sup ———— A — 201 + Ap—2) Ty - 2.1
el =50 55— 3 L+ o) (2.1)
Trivially, ||lz]| 4, (,,) < oo, for € Ax(p). Also, the bv-norm |-, is defined as

Izl = |20 — @0l (2.2)
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Yesilkayagil and Bagar [25] have examined the Ay-almost null and .4 -almost convergent sequence spaces
respectively, i.e.,

1 n
Ax(fo) = {a: = (x,) € s nh_)néo e UZ:O(.A,\JJ)HU = 0, uniformly in r} )

n
v=0

Ax(f) = {x = (z,) €s:IE R, nl;rrgo -1i-1 Z(Akx),«_,_v = ¢, uniformly in r} .

Note that Ax(fo) and Ax(f) are the domains of A, with respect to fy and f, respectively.

Following [6,8], we constructed a new sequence space by using matrix domain over a triangle limitation
method. We define A, (bv,) as the set of all sequences such that Ay-transforms belong to £,(1 < p < o)
as

Ay (bv,) = {x =(z) €s: Y [Fa)f < oo} ,

where
F()—#i@ 220—1 + Ay—2)( ), vEN 23)
n\E = >\7’ — )\r71 ~ v v—1 v—2 )Ty Ty—1), U . )
With the notation of (1.1), we can write
b, = (lp)a,, 1<p<oo. (2.4)

It is evident that the space A (bu,) can be reduced to some new sequence space Ay (bv) for p = 1, (see,
21)).

Throughout the paper, we shall assume the terms of the sequences z = (z,) and y = (y,) are related
as: y is F-transform of z, i.e,

" A = 2X—1 + Ao
yp = Fr(z) = Z ( - ; +1 2) (y —Ty—1), 7 €N (2.5)
v=0 r T

Theorem 2.1 The space Ay (bvy) is a linear space with respect to the usual coordinatewise addition and
scalar multiplication and also BK -space with norm ”wHAA(va,) = ||.A)\ac||€p , 1 <p< 0.

Proof: Since (2.4) holds, ¢, is BK-space with respect to their natural norms (see, [12]) and the matrix
Ay is triangle. Therefore, Theorem 4.3.2 of Wilansky [24] gives the fact that the space Ay (bv,) is a
BK-space, where 1 < p < oo. O

Remark 2.1 It is an easy part to prove that the absolute property is not true for the space Ax(bvp)
that is, |z[| 4, 4o,y = W2/l 4y be,) for at least one sequence in the space Ax(bvp). Thus, Ax(bvy) is of
non-absolute type.

Theorem 2.2 The space Ax(bvy,) of p-bounded variation of non-absolute type is norm isomorphic to ¢,.

Proof: Define the linear map Ax(bvp) — £, by « = Axy = Tx = F(z). It is obvious that x =
whenever Tx = 6, and hence T is injective. Further, for y € £,, 1 < p < oo, define the sequence z = (z,)
by

" _zv: Z]: (—1)7~ Ai — Aic1 _ (2.6)
b= s Oy — 21+ Ay2) " '

so that
i /\1 - )\i—l
Ly — Ty—1 = Z (71) (/\'u - 2)\1)71 + )‘U*2)yi.

i=v—1
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Thus, from (2.3), we get

R e v DD DY CL A TPt

v=0i=v—1

= yT’7

_ i O‘v — )‘vfl)yv - ()‘vfl - )‘U72)yv71
=0 >\r - )\r—l

for all v € N. This implies that F(x) € ¢,. Consequently T is bijective and norm preserving. Hence, T'
is linear bijection which implies the spaces Ax(bv,) and ¢, are linearly isomorphic. O

Remark 2.2 The space Ay (bv,) is not a Hilbert space for 1 < p < oo, except for p=2.

3. The Basis and K6the Duals of Ay (bv,)

In this section, we discuss about the sequence of the elements of the space Aj(bv,) which form the
basis for this space. We also analyze the results which determine the Kéthe duals of the space Ay (bvy,).
Here we consider the case for 1 < p < oo and leave the case p = 1 to the reader as it can be proved in
the similar way.

A sequence (y,-) in a normed space U is called a Schauder basis for U if for each x € U, there exists
a unique sequence of scalars (7,) such that =" 7,9, that is

r
h?{n ”'7; - ZVU?JUH =0.
v=0

Thus, by Theorem 2.2, T is bijective, therefore the inverse image of the basis e(*) of the space £y is the
basis for the space Ay (bvy,).

Theorem 3.1 Suppose that e(")(\) € A (bup) for every fized r € N is a sequence defined by

)\r - )\'rfl
-1 v—1 , <v<r-1
NI RSt s vy warnrs war MELUE L LAt (3.1)

0, v>r

Then, {eq(,r)} is a basis for space Ax(bvy) and every x € Ax(bv,) is uniquely expressed as
=37 Ne, M (N), where . (\) = Fp.(x), ¥V r € N.

Remark 3.1 Let i be any sequence space. Then the a-dual, the 8-dual and the y-dual of y denoted
as u®, u® and p? are as follows:

u*={a=(a,) € s:ax = (ayz,) €L V= (2,) € i},
1’ ={a=(ay,) €s:ax=(apx,) €cs¥ x = (x,) € pn},
' ={a=(ay) € s:ax = (ayx,) €Ebs ¥V z = (x,) € u}.
We now begin with the following Lemmas which are needed to examine the duals.
Lemma 3.1 [22] A€ ({,: 1) if and only if sup > |ZT€K am,|q < oo, where G is the family of all finite
subset of N. e

Lemma 3.2 [22] A€ (4 : c) if and only if

lim ary exists for allv €N, (3.2)
supz lay,|? < oo, (1<p< o). (3.3)

reN 7
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Lemma 3.3 [22] A€ (b : ¢) if and only if (3.2) holds and

i o = |- »
Lemma 3.4 [22] A€ (¢, : ls) if and only if (5.8) holds with 1 < p < co.
Theorem 3.2 The a-dual of the space Ax(bvy) is the set
q
di(\) =<a=(a,) € s: sup Z Z bry(N)| < ooy,
KeG 7 |k
where B = {bq,(\)} is defined by
)\v - )\vfl
1) ar, r—1<ov<r
brv(>\) = ( ) (>\7" - 2)\7"—1 + >\r—2) .
0, v>T
Proof: Suppose that a = (a,) € s. Then, using the equations (2.5) and (2.6), we obtain
. )\U - )\vfl
arXy = Qy -1 v = (BY)r. 3.5
> (-1 o = (BY) (3.5)

v=r—1

Thus, ax = (ayz,) € ¢1, whenever z € Ay(bvp) if and only if By € ¢; whenever y € ¢,. Thus a €
(Ax(bvp))® whenever B € (¢, : {1). By using Lemma 3.1, we derive with B instead of A that the
sequence a = (a,) is in the a-dual of A, (bv,) if and only if

a
sup Z Z bry(N)| < o0, (3.6)
Keg ™, veEK

which gives us that (A (bv,))" = di(N). O

Theorem 3.3 Suppose that

r—1
dy(x) = { —(a) €s:5up Y Jou ()" < oo}
r v=0

q
< oo} s
where

ay 1 1 :
v = )\v - )\vf - )
bo(r) = ( 1) l/\” ) WIS W + <)\r — 2014+ N2 A1 — 20+ )\7-_1> k;ﬂ ak]

and

)\v - )\vfl
di(\) = = (a, : v
3( ) {a (a ) € S%p ‘ )\v - 2)\1)—1 + )\1)—2a

for v < r. Then, (Ax(bvy))” = di(\) Ndi(N).

Proof: Consider a = (a,) € s. Using the relation (2.6) between (z,) and (y,), we get

v k

r T o )\ _)\’71

v=0 k=0 \j=k—1




6 S. SINGH AND T.A. MALIK

r—1 T
Ay 1 1
= Ap — Ay —
1,2::0( ! v 1) >\v - 2)\1)71 + )\'u72 * <)\r - 2)\7"71 + )\r72 >\r+1 - 2)\7’ + Arl) k:zv—:i-l ak‘| Yo
(3.7)

Ar - >\r—1
)\r - 2)\1"71 + )\r72)

r—1
)\7' - A7'—1
= v v+ rYr
;)¢ o+ sy A

= (Cy),, forallreN,

+ ( arYr

where the matrix C' = {¢;,(A\)} is given as

¢U(T)7 0§’U§T*1,
(Ar - Ar—l)ar
TV A) = ) =T
¢ ( ) (>\r - 2)\r71 + >\r72) ! "
0, V>

Thus, from equation (3.7), we deduce that ax = (a,2,) € cs, whenever x € A, (bv,) if and only if Cy € ¢,

whenever y € ¢,. This implies that a € Ay (bvp)ﬁ if and only if C € (¢, : ¢). Therefore, from Lemma 3.1
and Lemma 3.2, we obtain

r—1
sup Y |¢(r)|? < o0
T v=0

and
su Av = Aoy a ' < o0
vp A'U - 2)\1)—1 + )\U—2 ! .
Hence, (Ax(bv,))” = di(A\) Ndi(N).
It is trivial to prove the case p = co in similar fashion by using Lemma 3.3, so we omit the details. O
Theorem 3.4 (A, (bvy,))” = di(N), where 1 < p < .
Proof: This can be obtained by a similar way using Lemma 3.4 and Theorem 3.3. O

4. Matrix Transformations of the Space A, (bv,)

In this section we characterize certain matrix transformation from the space Ay (bv,) into the spaces
lx, £, and ¢y, respectively. First, we recall some notations. Let U and V be any subsets of s. Let
A = (ay,) be an infinite matrix with complex entries (a,,). By A(z) = (A, (z)), we write the A-transform
of a sequence (x,) if the series

A (z) = Zamxv
is convergent for r > 0. If Ax € V with z € U, then we say that A defines a matrix mapping from U

into V. Further, (U, V) indicates the family of all infinite matrices that maps U into V.
For brevity in notation we shall write Az, = z, — x,_1, with

i Qpy
Ary = ()\v - )\U*I) ()\U —2Xp_1 + >\'u—2> 7

and

a(r,v) = Za“” for all r,v € N.
i=0
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Lemma 4.1 [2/] The matriz mappings between the BK-spaces are continuous.

Theorem 4.1 Let 1 < p < co. Then A= (ar,) € (Axr(bvy) : {s) if and only if

p

—Aj—1
. 4.1
supg E (/\ 72% Tl 2a) <oo, €N (4.1)

meN

su Ary|" < 00. 4.2
Teng P (4.2)

Proof: Take A € (A\(bvy) : {s) and 1 < p < co. Then, Az exist and is in £ for every z € (Ax(bvp).
Thus, (@) € (Ax(bvy)? ¥ r € N by hypothesis, which implies the necessity of equation (4.1).

Consider the following equality and the sequences z, and y, are derived by using the relation (2.6) from
the mth partial sum of the series ZU Qry Xy, We obtain

m m—1
- Am — Am—
Zarvxv = Z AryYy + ()\ — 23\ 1m+1)\ 2)armyma vVm,reN. (43)

Therefore, passing m — oo in equation (4.3), we obtain

Z Apyp Ty = Z ArplYy, V1 € N. (4.4)
v v

Since, A (bvp) and ¢ are BK-spaces and by using Lemma 4.1, there exist a constant M such that
[Azll, < M|zl 4, (b,) -

for every @ € Ax(bvp). Therefore, by using the Hélder’s inequality in equation (4.4), it is immediate to

see that
1/q
(| (A=),
——= < Ay < 00,
||y||e,, eN Z| "’

T

for every = € Ax(bv,), which yields the necessity of (4.2).

Conversely, suppose that conditions (4.1) and (4.2) hold and let any = = (z,) € (Ax(bv,). Then the
sequence a,, € Ay (bv,)? for every r € N and this implies the existence of A-transforms of z. Furthermore,
by bearing in mind that y = (y,) € ¢, and using Theorem 2.2, and by virtue of Hélder’s inequality to
equation (4.2), we obtain

- 1/q 1/p
< sup (Z \amlq> (Z va|p> < 00,
re

which shows A € (Ax(bvp) : loo)- O

Az, = sup > aru.

Now, we make use of the following Lemma given in [22].

Lemma 4.2 A€ ({x : ¥¢,) if and only if

sup Z

Keg

§ a/'I”U

veK

< o0, 1 <p<oo. (4.5)

Theorem 4.2 A= (a,y) € (Ax(bvso) : £p) if and only if

nlgnooz Z )\ _2‘)\ 1 +>\ Z |arv| (46)
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P
supz Zd”’ < oo, 1<p< . (4.7)
Keg r |veK
supz |G| < 00, p=oc. (4.8)
reN =~

Proof: Let A € (Ax(bus) : £,). Then since inclusion ¢, C {o, holds, the necessity of (4.7) and (4.8)
are immediately obtained from Theorem 4.1. To prove the necessity of condition (4.6) for both the cases
1 < p < oo and p = oo, consider the sequence e(™)(\) = {eE,T)()\)}TeN defined by equation (3.1), which is
in the space Ay (bvs) for each fixed v € N. Because Az exist and is in ¢, for each € A (bvs), it is
immediate to see that Ae(™(\) = @, is in £, for every v € N, which shows that the condition (4.6) is
necessary.

Conversely, suppose the conditions (4.6) and (4.7) are satisfied and 2 € A)(bvs ). Then Az exists. Since
x € Ax(bvy) if and only if y € £o by Theorem 2.2. Reconsider the equality Az = By obtained from
(4.4) with b,, instead of @,, and hence by Lemma 4.2 that Az € ¢, whenever By € ¢, which shows the
sufficiency of (4.6) and (4.7).

Furthermore, suppose (4.6) and (4.8) are satisfied and take 2 € Ay (bvs). Then Az exist and again by
using (4.4), we see that

[ Az, = sup
reN

Z dT’Uy’U
v

which prove the sufficiency of (4.6) and (4.8). O

< ”C‘/HZOC SUPZ |ary| < o0
reN 7

Proposition 4.1 A = (a,,,) € (Ax(bvp) : 1) if and only if the condition (4.1) holds and the condition

sup » | Gy

Keg v |lrekK

<00, (1 <p<oo). (4.9)

Lemma 4.3 Let U and V be any two sequence spaces, A is an infinite matriz and B is a triangle matriz.
Then A € (U : V) if, and only if BA € (U :V).

Continuing in the similar manner, we have the following results.

Corollary 4.1 Let A = (a,,) is an infinite matriz over C. Then the following are hold:

(i) €= (ery) € (Ax(bvy) : buso) if and only if (4.1) and (4.2) hold with e, where
€rp = Ary — A(r—1)p ¥V 7,0 € N instead of .

(1)) € = (ery) € (Ax(bvp) : Xoo) if and only if (4.1) and (4.2) hold with e,,, where
Erpy = jz::o 1a4j_v7«7v r,v € N instead of ay,.
(1) € = (ery) € (Ax(bvp) : 14) if and only if (4.1) and (4.2) hold with e,,, where

T
Ery = Z Cq?—Jaij r,v € N instead of ay,.
j=0 "

(iv) € = (ep) € (Ax(bvy) : dby) if and only if (4.1) and (4.2) hold with e,, where
T 1 j
€ry = ]Z:;) %aﬁ,,Vr,v € N instead of -
(v) € = (er) € (Ax(bvy) : €Ly) if and only if (4.1) and (4.2) hold with e,.,, where

T
Cry = Z <:) (1- t)T*jtjajv,V r,v € N instead of apy,.
§=0
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Corollary 4.2 Let A = (a) is an infinite matriz over C. Then the following are hold:
(i) €= (ery) € (Ax(bvp) : bvp) if and only if (4.6), (4.7) and (4.8) hold with e,,, for €y, = Gry — Gr_1

instead of Q.

(it) € = (ery) € (Ax(bvp) : Xp) if and only if (4.6), (4.7) and (4.8) hold with ey, for e, = CT(:’_UI)
nstead of Gy .
(i) € = (erv) € (Ax(buvp) : 1) if and only if (4.6), (4.7) and (4.8) hold with e, for e., = Z ﬂajv
— Qr
instead of Gy . !
. i . . ‘ 14t
(iv) € = (erv) € (Ax(bvy) : a},) if and only if (4.6), (4.7) and (4.8) hold with ., for €., = Z Ty v

=0
instead of Gy -

(v) € = (ery) € (Ax(bvp) : €}) if and only if (4.6), (4.7) and (4.8) hold with e,

r

for eq, = Z <T> (1- t)rfjtjajv instead of G .
J

§=0
Corollary 4.3 Let A = (ar,) is an infinite matriz over C. Then the following are hold:

(i) € = (erv) € (Ax(bup) : bu1) if and only if (4.1) and (4.9) hold with e, for e;, = €ry — €r_1,0
nstead of Gy .

(i1) € = (erv) € (Ax(bvy) : X1) if and only if (4.1) and (4.9) hold with e, for e, = cl(:’f;) instead of

Aoy -
111) € = (ery) € (Ax(bvy,) : 7¥) if and only if (4.1) and (4.9) hold with €., for e, = ﬁa»v instead
P 1 Q J
j=0 "

of Gy -
T

(iv) € = (ery) € (Ax(bvp) : a}) if and only if (4.1) and (4.9) hold with e, for €., = Z

=0

14t
iy
14+r 7

instead of Q.

(v) € = (ery) € (Ax(bvy) : €b) if and only if (4.1) and (4.9) hold with e, for €., = XT: (T> (1—-

j=0
t)" 7t aj, instead of ap,.

Acknowledgments

The authors are very grateful to all the referees for their careful reading and insightful suggestions.

References

1. B. Altay, F. Bagar, On the paranormed Riesz sequence space of non-absolute type, Southeast Asian Bull. Math. 26 (5),
701-715, (2003).

2. B. Altay, F. Basar, Some Euler sequences spaces of non-absolute type, Ukrainaina Math. J. 1, 1-17, (2005).

3. B. Altay, F. Basar, M. Mursaleen, On the Euler sequence spaces which include the spaces £, and €oo, Inform. Sci. 176
(10), 1450-1462, (2006).

4. B. Altay, F. Bagar, E. Malkowsky, Matriz transformations on some sequence spaces related to strong Cesaro summability
and boundedness, Appl. Math. Comput. 211, 255-264, (2009).

5. C. Aydin, F. Basar, On the new sequence spaces which include the spaces co and ¢, Hokkaido Math. J. 33 (2), 383-398,
(2004).



10

N

10.

11.

12.
13.

14.

15.
16.
17.

18.

19.

20.
21.

22.

23.
24.
25.

S. SINGH AND T.A. MALIK

C. Aydin, F. Bagar, Some new difference sequence spaces, J. Appl. Math. Comput. 3, 27-40, (2002).

F. Bagar, Summability Theory and Its Applications, 2™® ed., CRC Press/Taylor, Francis Group, Boca Raton. London,
(2022).

F. Bagar, B. Altay, On the spaces of p-bounded variation and related matriz mappings, Ukrainian Math. J. 55, 136-147,
(2003).

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

F. Bagar, M. Kirisgi, Almost convergence and generalized difference matriz, Comput. Math. Appl. 61 (3), 602-611,
(2011).

F. Basar, E. Malkowsky, B. Altay, Matrixz transformations on the matriz domains of triangles in the spaces of strongly
C1-summable and bounded sequences, Publ. Math. Debrecen 73, (1-2), 193-213, (2008).

J. Boos, Classical and Modern Methods in Summability, Oxford University Press, New York, (2000).

N. L. Braha, F. Bagar, On the domain of the triangle A()\) on the spaces of null, convergent and bounded sequences,
Abstr. Appl. Anal. 1, Article ID 476363, (2013).

M. Kirisgi, F. Bagar, Some new sequence spaces derived by the domain of generalized difference matriz, Comput. Math.
Appl. 60 (5), 1299-1309, (2010).

H. Kizmaz, On certain sequence spaces, Canad. Math. Bull. 24 (2), 169-176, (1981).
1.J. Maddox, Elements of Functional Analysis, 2nd ed., The Univ. Press, Cambridge, (1988).

E. Malkowsky, Recent results in the theory of matriz transformations in sequence spaces, Mat. Vesnik 49, 187-196,
(1997).

M. Mursaleen, F. Basar, Sequence Spaces: Topics in Modern Summability Theory, CRC Press, Taylor and Francis
Group, Series: Math. and Its Appl., Boca Raton. London, (2020).

M. Mursaleen, F. Basar, B. Altay, On the Euler sequence spaces which include the spaces £y and £oo-II, Nonlin. Anal.
65 (3), 707-717, (2006).

P.N. Ng, P.Y. Lee, Cesaro sequence spaces of non-absolute type, Comment. Math. 20 (2), 429-433, (1978).

N.A. Sheikh, A.H. Ganie, A new paranormed sequence space and some matriz transformations, Acta Math. Acad.
Paedagog. Nyhazi. 28, 47-58, (2012).

M. Stieglitz, H. Tietz, nMatriztrans formationen von folgenraumen. Eine ergebnisubersicht, Math. Z. 154 (1), 1-16,
(1977).

C.S. Wang, On Nérlund sequence spaces, Tamkang J. Math. 9, 269-274, (1978).
A. Wilansky, Summability Through Functional Analysis, 1st Edn, North-Holland Math. Stud., (2000).

M. Yesilkayagil, F. Bagar, Spaces of Ay-almost null and Ayx-almost convergent sequences, J. Egyptian Math. Soc. 23
(1), 119-126, (2014).

Sukhdev Singh*,
Department of Mathematics,

DigiPen Institute of Technology,
9931 Willows Road North East,
98052, Redmond, WA,

USA.

E-mail address: singh.sukhdev01@gmail.com

and

Toseef Ahmed Malik,
Department of Mathematics,

Gouvt. Boys Higher Secondary School,
Darhal, Jammu and Kashmir-185135,
INDIA.

E-mail address: tsfmlk5@gmail.com



	Introduction
	The Sequence Space A(bvp)
	The Basis and Köthe Duals of A(bvp)
	Matrix Transformations of the Space A(bvp)

