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Some properties of Generalized Fibonacci difference bounded and
p-absolutely convergent sequences *
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ABSTRACT: The main objective of this paper is to introduced a new sequence
space lp(F(r, s)), 1 < p < oo by using the band matrix I:’(r, s). We also establish
a few inclusion relations concerning this space and determine its aa—, 83—, y—duals.
We also characterize some matrix classes on the space I, (F(r, s)) and examine some
geometric properties of this space.
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1. Introduction

Let w be the space of all real-valued sequences. Any vector subspace of w is
called a sequence space. By lo, ¢, co and I, (1 < p < 00), we denote the sets of all
bounded, convergent, null sequences and p—absolutely convergent series, respec-
tively. Also we use the convensions that e = (1,1,...) and e(" is the sequence whose
only non-zero term is 1 in the nth place for each n € N, where N = {0,1,2,...}.

Let Xand Y be two sequence spaces and A = (a,;) be an infinite matrix of real
numbers a,, where n, k € N. We write A = (a,x) instead of A = (ank )5 x—o- Then
we say that A defines a matrix mapping from X into Y and we denote it by writing
A: X =Y if for every sequence z = (z1)72, € X, the sequence Az = {4, (z)},~,,
the A-transform of x, is in Y, where

Ap(z) = i ankxy (n € N). (1.1)

k=0

* *The corresponding author
2010 Mathematics Subject Classification: 11B39; 46A45; 46B45; 46B20.

Submitted February 15, 2015. Published April 30, 2016

Typeset by Bsg&style.
37 © Soc. Paran. de Mat.


www.spm.uem.br/bspm
http://dx.doi.org/10.5269/bspm.v36i1.30960

38 ANUPAM DAS AND BIPAN HAZARIKA™

For simplicity in notation, here and in what follows, the summation without
limits runs from 0 to co. Also if 2 € w, then we write = (1), -

By (X,Y), we denote the class of all matrices A such that A : X — Y. Thus
A € (X,Y) iff the series on the right-hand side of (1.1) converges for each n € N
and every x € X and we have Az € Y for all x € X.

The approach constructing a new sequence space by means of matrix domain
has recently employed by several authors.

The matrix domain X 4 of an infinite matrix A in a sequence space X is defined
by

Xa={rx=(2p)€w: Az € X}.

Let A denote the matrix A = (A1) defined by

A, = (1) * n—1<k<n
k=0, 0<k<n-—1 or k>n

The concept of matrix domain we refer to [2,3,4,9,12,13,14,15,16,17,18].

Define the sequence {f,} -, of Fibonacci numbers given by the linear recurrence
relations fo = fi =1 and f,, = fro_1+ fn_2,n > 2.

Fibonacci numbers have many interesting properties and applications. For exam-
ple, the ratio sequences of Fibonacci numbers converges to the golden ratio which
is important in sciences and arts. Also some basic properties of Fibonacci numbers
are given as follows:

li fn+171+\/57
m ——- —_— =

A 5 a  (golden ratio),

Y fe=furz—1 (neN),
k=0

1
Z — converges,
— T

fnotifor1 — f2=(=1D)""  (n > 1)(Cassiniformula)

Substituting for f,.1 in Cassini’s formula yields f2_; + fofa_1 — f2 = (=1)"*L
For the properties of Fibonnaci numbers and matrix domain related to Fibonnaci
numbers we refer to [1,8,11].

A sequence space X is called a FK—space if it is complete linear metric space
with continuous coordinates p, : X — R(n € N), where R denotes the real field
and py,(z) =z, for all © = (x;) € X and every n € N. A BK— space is a normed
FK— space, that is a BK —space is a Banach space with continuous coordinates.
The space [,,(1 < p < 00) is a BK-space with the norm

[e'e) 1/p
| [|p= (Z | |p>
k=0
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and cgp, ¢ and [, are BK-spaces with the norm
| % floo= Sup |k

The sequence space A is said to be solid if and only if

A= {(ug) € w: I (zx) € A such that |uy |[<|z |Vk € N} C A

A sequence (b,) in a normed space X is called a Schauder basis for X if every
r € X, there is a unique sequence (a,) of scalars such that z = > a,by, ie.,

hm |z - Zann”*

The a—, 6 ,7—duals of the sequence space X are respectively defined by
X*={a=(ag) Ew:axr = (agxy) € WV = (z) € X},
X8 ={a=(ay) €Ew:ar = (apxy) €EcsVa = (rp) € X},
and
X7 ={a=(ar) Ew:ax = (arxy) €bsVa = (z;) € X},
where c¢s and bs are the sequence spaces of all convergent and bounded series,
respectively (see for instance [2,7,15]).
Now let A = (ank) be an infinite matrix and consider the following conditions:

sup 3 Jani|? < 00,q = —F— (1.2)
n p— 1
lim a,j exists V k (1.3)
b
sup Qpk| <00, = (1.4)
| o] <an
1imz |ank| = Z lim @, (1.5)
k k

Now we may give the following lemma due to Stieglitz and Tietz [12] on the char-
acterization of the matrix transformations between some sequence spaces.

Lemma 1.1. The following statements hold:
(a) A= (ank) € (Ip;c) iff (1.2),(1.3) holds, 1 < p < .
(b) A= (an) € (Ip,11) iff (1.4) holds, 1 < p < cc.
(¢) A= (ank) € (lso, ) iff (1.3).(1.5) holds.

(d) A= (ank) € (Ip,loc) iff (1.2) holds, 1 < p < 0.
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2. Fibonacci difference sequence space 1,(F(r, s))

In this section, we have used the Fibonacci band matrix F(r,s) = (fur(r, 5)),
which was introduced by Candan [5], and introduce the sequence space L,(E(r, s)).
Also we present some inclusion theorems and construct the Schauder basis of the
space [,(F(r,s)).

Let f,, be the nth Fibonacci number for every n € N. Then we define the infinite
matrix F(r,s) = (fur(r,s)) by

st <=, k=n—1
frk(r,s) = Tffil’ k=n (2.1)
0, 0<k<n—-—1 or k>n

where n,k € Nand r,s € R — {0}. A
Define the sequence y = (y,,), which will be frequently used, by the F(r,s) -
transform of a sequence x = (), i.e., yn, = F(r, $)n(z), where

;" To = T, n=>0
yn = r fn -Tn + an+1 xn—l, n Z 1 (22)
fn+1 fn

where n € N . R
Moreover it is obvious that F'(r,s) is a triangle. Thus it has a unique inverse
F(r,s)™t = (fur(r,s)71) and it is given by

n—k fn 1
fnk(T7S)71 = { % (7;) fkf:+1 O<k=n (2.3)
0, k>n

for all n, k € N. There we have by (2.3) that

k —j 2
=Y (27 e ke (2.4

r\or Jifi+1

Now we introduce new Fibonacci sequence spaces as follows

% P
ZP(F(TaS)){z xn+5f}+11'n71 <OO},1§p<OO
and
lm(ﬁ(r,s)):{x—( n) €Ew: sup |7 In xn+sf}+1xn_1 <oo}.

The sequence spaces 1,(F(r,s)) and lo(F(r, s)) may be redefined as
Lp(F(r,8)) = (Ip) ) Lo (F'(1,8)) = (Ioo) ) - (2.5)

In this section, we give some results related to the space I,(F(r,s)),1 < p < oo.
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Theorem 2.1. Let 1 < p < co. Then l,(F(r,s)) is a BK-space with norm

» 1/p
| = ||lp(ﬁ(r,s)): (Z ‘F(Ta S)k(m)‘ )
k

and loo(F(r,s)) is a BK-space with norm
12 = S0P )42

Proof. Since (2.5) holds, I, and I, are BK-spaces with respect to their natural
norm and the matrix F(r, s) is triangular matrix. By Theorem 4.3.3 of Wilansky
[18] gives the fact that the spaces I,(F/(r,s)),1 < p < 0o and I (F(r, s)) are BK
space with the given norms. a

Remark 2.2. The spaces L,(F(r,s)) for 1 < p < oo and loo(F(r,s)) are non-
absolute type because || x ||lp(F(r,s))7é||| Tl (7)) @Al M 205 Z N @ i () ms)
, where | x |= (| xx |).

Theorem 2.3. The sequence spaces L,(EF(r,s)),1 < p < oo and loo(F(r,s)) of
non-absolute type are linearly isomorphic to the spaes l, and ls, respectively, i.e.

1(F(r,s)) 21, and loo(F(r,5)) 2 loo.

Proof. To prove this, we have to show that there exists a linear bijective mapping
between ,(F'(r, s)) and I, for 1 < p < 0.
Let us consider a mapping T defined from 1,(EF(r,5)) to I, by Tx = F(r,s)(z) =
y € 1, for every x € [,(F(r,s)), where z = (x}) and y = (yx).

It is obvious that 7 is linear. Further, it is trivial that z = 0 whenever Tx = 0.
Hence T is injective.

Let y = (yx) € lp, 1 <p < 0o and define the sequence z = (z1) by

L sy i for all k € N
xkfzr(—r) fjfj-’rlyj or a € N.

Then, in the cases 1 < p < oo and p = co we get

1/p
p
Il 2 rsn= (Z‘ rplak s T 1‘ )

:@

1/p
~(Slwr)
k
=y [ls, < oo
Similarly we can show that || le(ﬁ(r S)):H Y |loo -

p) 1/p

k _
f 1(_ k—j fk fk 1/ k—j—1 fk )
fkil ];1 r ( T) f]f;ril J +1 ; T ( ) fjfjil Yj

Thus we have x € I,(F(r,s)) for 1 < p < oo. Hence T is surjective and norm
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preserving. Consequently 7' is a linear bijection which proves that the spaces

I,(F)(r,s) and I, are linearly isomorphic for 1 < p < co. O

Theorem 2.4. I, C 1,(F(r,s)) holds for 1 < p < co and for finite r,s such that
|=2|>1,[7[<1and |5 |< 1/2.

Proof. Let © = (x) € [, and 1 < p < oo. Since the inequalities f;{il < 1 and

L1 < 9 for every k € N therefore we have

fe —

2| F(r,s)u(x)

=3 |rlz + gdetiy 3
Fror 0k fie k-l
k

<P ok P4 25 P X g P
k k
and .
supyen | F(r, s)s(@) [< (|7 [ + [ 28 [) suppen [ 2, |
which together gives
| ”lp(ﬁ(r = (r[+]2s]) [l =, for 1 <p < oo, where r, s are finite.

Therefore || z [|; gy, < 00, since z € Ip.

Hence I, C I,(F(r, s)). Further since = = (x1,) = (l (ff)k f,fﬂ) isin I, (F(r,s)) —

T

I, for |—2| > 1. Therefore I, C 1,(F(r,s)) for 1 < p < . O

Theorem 2.5. For 1 <p < q, l,(F(r,s)) Cl,(F(r,s)) holds.

Proof. Let 1 < p < q and & € 1,(F(r,s)). Then we obtain from Theorem 2.3 that
y € lp, where y = F(r,s)(z). We have lp, C lg which gives y € l,. This means that

x € ly(F(r,s)). Hence we have 1,(F(r,s)) C lo(F(r,s)). O
Theorem 2.6. If |—2| > 1 then the space o does not include the space 1,(E(r,s)).

as k — oo and F(r,s)(x) = (1,0,0,0,...). Therefore the sequence lies in ,(E(r, s))
but not in /... This completes the proof. O

Proof. Let |~2| > 1and @ = (wx) = (4 (~%)" f21,) . We know that f2,, — o

Theorem 2.7. If |—£| > 1 then the space bu, does not include the space 1,(E(r, s)).

T

k — oo and F(r,s)(x) = (1,0,0,0,...) and Az = (Azy,) = (—l (ff)kil (£f2 .+ f,f)) .

T

Proof. Let |—2| > 1 and x = (z;) = (1 (—2)" f,gﬂ) - We know that f2,, — oo as
Clearly for | 2| > 1, Az ¢ I,,. Therefore the sequence lies in 1,(F(r,s)) but not in
bvp. This completes the proof. O

Lemma 2.8. [2] Let A be a BK-space including the space ¢. Then X is solid if and
only if looX C .
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Now we give a sequence of points of the space I,(F(r, s)) which will form the
basis for the space I,(F(r,s)) for 1 < p < oo.

Theorem 2.9. Let 1 < p < 0o and define the sequence ¢(™ € ZP(F(T, s)) for every
fixed n € N by

" 0, 0<k<n-—1
(k=14 1 (2.6)

(=) e ke

T T

where n € N. Then the sequence (¢(™)2 is a basis for the space l,(F(r,s)), and

every x € 1,(F(r,s)) has a unique representation of the form

x = Z E(r, s)n(z)c™. (2.7)

Proof. Let 1 < p < co. It is obvious by that F(r,s)(c(™) = e™ € I, (k € N) and
hence ¢(™ € 1,(F(r, s)) for all k € N.
Further, let x € lp(F(r, s)). For any non-negative integer m, we put z(") =

55 B(r, ) (2)e™).
n=0
Then we have that

m m

F(r,s)(z™) =" F(r,s)n()F(r,s)(c™) =Y F(r, s)(z)e™
n=0 n=0
and hence
(rs)i(z — @ ){ F(r,s)k(:n), k>m

where k,m € N.
For any given € > 0, there is a non-negative integer mg such that

S frol = (@)

n=mo-+1

E(r, s)n(x)

Therefore we have for every m > mg that

(R e
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i - L : :
which shows that "}gnoo | @ =" |, s)=0 and hence  is represented as in

(2.7).
Now we are going to show the uniqueness of the representation (2.7) of z €
I,(F(r,s)). Let 2 = 3 puy (2)c®) . We have F(r, s) is a linear mapping from [,(F'(r, s))
%

to l,. Since any matrix mapping between FK spaces is continuous, so F(T, s) is con-
tinuous.
Now

) =Y (@) E(r, 8)n(c™) = p,(2) (0 €N).
k
Hence the representation (2.7) is unique. O

3. The a-,3- and y-duals of the space I,(F(r,s))

In this section, we determine the a—, f— and y—duals of the sequence space
Ip,(F(r,s)). Since the case p = 1 can be proved by analogy, we omit the proof of
that case and consider only the case 1 < p < oo.

Theorem 3.1. The a-dual of the sequence space l,(F(r,s)) is the set

q
d; = {a = (ag) Ew: supKegz ST buk
nek

the matriz B = (bpy) is deﬁned as follows

bnk:{

for alln,k € N and a = (an) € w.

<00, =55 }wherel<p§ooand

n—k fn
(=2)" " 7o 0<k<n

, k>n

O 3=

Proof. Let a = (a,) € w. Also for every z = (z,,) € w, we put y = (y,,) = F(r, s) ().

k
Then it follows by (2.4) that z, = Y 1 (—T)k J ff’;ﬁil y; and
=0 ’
)= S b= 31 (-2) 7 L (3.1
Y) = nkYk = o 7 7 nYk = Qnln. .
=0 P Jefer1

where n € N. )
Thus we observe by (3.1) that ax = (anxy) € 1 whenever z € [,(F'(r, s)) if and
only if By € l; whenever y € [,,. Therefore we derive by using the Lemma 1.1 that

q o
S bar| < oo which implies that {lp(F(T, s))} = di. 0
neK

SUPgeg Z

Theorem 3.2. Define the sets ds,ds and dy by

doy = {a (ar) € w :sup, > | duk |9< 00,q = 1% ,
k

ds = {a = (ar) € w: lim,, d,y, exists V k},
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and dg = {a (ar) € w:limy Y | dpk |= > | limy, dpg |}
k=0 k

B B
Then {zp(F(r,s))} = dyNdy and {ZOO(F(T, s))} =dyNdy where 1 < p < oo
and D = (d,i) is defined by

a 1 S Jj—k fj2+1
Z v (7_) fkfk+1a"’ 0<k<n
J

0, k>n

for all n, k € N.

Proof. Let a = (aj) € w and consider the equality

n n k k—j 2 n n ik 2
Zakzk = Zak % (72) ff‘kf—ﬂy] = Z 1 (ff) ﬁa]— yk = Dn(y)
k=0 k=0 =0 JjJj+1 =0 \ =k r r Jrefrr1
(3.2)
where D = (d,,x) is defined by
Z 1 s\J—Fk ff2 1
dpie = ];k " (_;) fkjf:ﬂa"’ 0<k<n
0, k>n

where n, k € N. Then we deduce from Lemma 1.1 that ax = (axzy) € cs when-
ever x = (i) € l,(F(r,s)) if and only if Dy € ¢ whenever y € [,. Thus a €

. B . B
{lp(F(T,S))} if and only if a € do, a € ds. Hence {lp(F(r, s))} = dy N ds.

. B
Similarly, we can show that {loo (F(r, s))} =d3 Ndy. O

~ Y
Theorem 3.3. {zp(F(r, s))} = dy, 1< p < o0

Proof. This result can be obtained from Lemma 1.1. O

4. Some matrix transformations related to the sequence space

Ip(F(r,s))
In this section, we characterize the classes (lp(ﬁ(r, s)), X) , where 1 < p < o0

and X is any of the spaces [, 1, c and c¢g.
We use the following lemma to prove our results.

Lemma 4.1. [2] Let C' = (cui) be defined via a sequence a = (ay) € w and the
inverse matric V= (vni) of the triangle matriz U = (unk) by

n

> ajvig, 0<k<n
Cnk = ji=k
0, k>n
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for all k,n € N. Then for any sequence space X\,
Ay ={a=(ar) €w:C e \lw)} and X}, = {a = (ax) €w: C € (), ¢)}.

Theorem 4.2. Let A =1,, 1 < p < oo and p be an arbitrary subset of w. Then
A = (ank) € (Mg, q)> 1) if and only if

D™ = (dfzz)) € (\,¢) foralln € N, (4.1)
D = (dut) € (M p1), (4.2)
where ,
S~ 1 (_s\iTk
di:z): j:kr( r) FeFrop Onis O<k<m
0, k>m
00 s\i—k 2
and dp = ]gk% (,;)J f{ﬁilan]— for all k,m,n € N.

Proof. To prove this theorem, we follow the similar way due to Kirig¢i and Bagar
[9]. Let A = (ank) € (Ap(,. ), 1) and @ = (zx) € Ap,. .- We have from (2.4),

_y1 —)kI ey for all ke N
= OT( r fjfj+1y] or a ’
‘7:

From (3.2) we get

m

m m - 2 m
Do =3 | S0 (3) o | = S = D), (49
k=0

k=0 \j=k k=0

for all m,n € N.
Since Ax exists, D™ € (A, ¢). Asm — oo in the equality (4.3), we obtain Az = Dy
which implies D € (\, p).

Conversely, suppose (4.1) and (4.2) holds and take any = = (zx) € Az, ). Then

we have (dni) € A which gives together with (4.1) that A, = (ank)ken € A2

F(r,s)
for all n € N. Thus Az exists. Therefore we derive by equality (4.3) as m — oo
that Az = Dy and this shows that A € (Ag, ). 1)- O

Now we consider the following conditions

m)|4 p

sgp;‘dflk)‘ <00,qu (4.4)
lim ) exists vk (4.5)

tim > |l = > [rimal?| (4.6)
k k

sgpz |dpi|? < 00,q = ]% (4.7)

k
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lim d,,j, exists V& (4.8)
lim Y~ |dpk| = > [limdyp (4.9)
q
p
sup dnk| <o00,q=—— 4.10
2|2 P (0

Combining Theorems 4.2 and Lemma 1.1, we derive the following results:

Corollary 4.3. Let A = (ank) be an infinite matriz. Then the following statements
hold:

5. Some geometric properties of the space I,(F(r,s)) (1 < p < o)

In this section, we study some geometric properties of the space I,(F(r,s)) (1 <
p < 00).

For geometric properties we refer to [8,6,10].

A Banach space X is said to have the Banach-Saks property if every bounded
sequence (z,,) in X admits a subsequence (z,) such that the sequence {tx(z)} is
convergent in the norm in X (see [17]), where

1
tr(z) = k—H(ZO+zl+...+zk) (k € N) (5.1)
A Banach space X is said to have the weak Banach-Saks property whenever,
given any weakly null sequence (2,,) C X, there exists a subsequence (z,) of ()
such that the sequence {t;(z)} is strongly convergent to zero.
In [6], Garcia-Falset introduced the following coefficient:

R(X) =sup {lirginf | zp, — x ||: (zn) C B(X), 2, = O(weakly),z € B(X)}
(5.2)
where B(X) denotes the unit ball of X.

Remark 5.1. [6/ A Banach space X with R(X) < 2 has the weak fized point
property.
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Let 1 < p < co. A Banach space is said to have the Banach-Saks type p or the
property (BS), if every weakly null sequence () has a subsequence (z,) such
that for some C' > 0,

1> @ I< Cn+1)M? (5.3)
1=0
for all n € N (see [10]). K

Now we are going to prove some geometric properties of the space I,,(F(r,s))
for 1 < p < o0.

Theorem 5.2. Let 1 < p < co. Then the space l,(F'(r,s)) has the Bnach-Saks type
p.
Proof. Let (e,) be a sequence of positive numbers for which Y e, < 1/2, and

also let (z,) be a weakly null sequence in B(l,(F(r,s))). Set zo = o = 0 and
21 = Ty, = x1. Then there exists m; € N such that

oo

I Z Zl(i)e(i)||lp(ﬁ(r7s))<€1 (5.4)

1=mi+1

Since (z,,) being a weakly null sequence implies z,, — 0 coordinatewise, there is an
ng € N such that

my
I an(i)e(z)ﬂlp(p(m)) < €1, when n > no.
=0

Set zo = xp,. Then there exists an mg > m; such that

o0

I Z zz(i)e(i)nlp(ﬁ(nS))<62'

1=mo+1

Again using the fact that x,, — 0 coordinatewise, there exists an ng > ns such that
m2
I an(i)e(z)ﬂlp(ﬁ(ns)) < €2, when n > ns.
i=0

If we continue this process, we can find two increasing subsequences (m;) and (n;)
such that

mj
I Zzn(i)e(z)ﬂlp(p(m)) < ¢; for each n > njq
i=0

and
o0
| Z Z]-(i)e(Z)Hlp(F(r,s)) < ¢j, where zj = p,.
i:m]‘Jrl
Hence
n

22 2illy, (s
7=0
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n 777/171 . m]‘ . o0 .
=X | X 2@+ X z@eP+ X 2@)e? |l 5
=0 \ i=0 i=m;_ 141 i=m 41 PR

J . n
<SIE |l X Z@eD )l by T2 2 &
7=0 \\i=m;_1+1 7=0

Since z € I,(F(r, s)) therefore there exists C' > 0 such that ||ZHZP(F(T o) SC.
Therefore we have that

my .
IX {2 5@ ) s
_ 1 P

p

) Tf;'fj»l zi (1) + s%zj(i — 1)‘

Lz(i) + s Lz - 1)

p
T‘ ‘

Hence we obtain

[ Zo > Zj(i>e(i) Hzp(ﬁ(r,s)) <C(n+1)P.
§=

i=mj_1+1

By using the fact that 1 < (n 4 1)Y/? for all n € N and 1 < p < 0o, we have
[ ZOZszp(F(r,s)) <Cn+1)P+1<(C+1)(n+1)P.
]:

Hence ,(F(r, s)) has the Banach-Saks type p. O

Remark 5.3. Note that R (lp(F(r, s))) = R (l,) = 27 since l,(F(r, s)) is linearly

isomorphic to .
By Remarks 5.1 and 5.3, we have the following theorem.

Theorem 5.4. The space lp(F(r, s)) has the weak fixed point property, where 1 <
p < o0.

References

1. A. Alotaibi, M. Mursaleen, B. A. Alamri and S. A. Mohiuddine, Compact operators on some
Fibonacci difference sequence spaces, J. Inequa. Appl. (2015) 2015:203, 7 pages.

2. B. Altay, F. Basar, Certain topological properties and duals of the domain of a triangle matrix
in a sequence space, J. Math. Anal. Appl., 336(2007), 632-645

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

4. C. Aydin, F. Bagar, Some new sequence spaces which include the spaces I, and lo, Demonstr.
Math., 38(3)(2005), 641-656.

5. M. Candan, A New Approach on the Spaces of Generalized Fibonacci Difference Null and
Convergent Sequences, Mathematica Aeterna, 5(1)(2015) 191-210.



50

10.
11.
12.

13.

14.

15.

16.

17.

18.

ANUPAM DAS AND BIrPAN HAZARIKA™

. J. Garcia-Falset, The fixed point property in Banach spaces with the NUS-property. J. Math.

Anal. Appl., 215(2)(1997), 532-542.

P.K. Kamthan, M. Gupta, Sequence Spaces and Series, Marcel Dekker Inc., New York and
Basel, 1981.

E.V. Kara, Some topological and geometrical properties of new Banach sequence spaces, J.
Inequa. Appl., 2013, 2013:38

M. Kiriggi, F. Bagar , Some new sequence spaces derived by the domain of generalized differ-
ence matrix. Comput. Math. Appl., 60(2010), 1229-1309.

H. Knaust, Orlicz sequence spaces of Banach-Saks type. Arch. Math., 59(6)(1992), 562-565.
T. Koshy, Fibonacci and Lucas Numbers with applications, Wiley, 2001.

Michael Stieglitz, Hubert Tietz, Matrixtransformationen von Folgenrdumen Eine Ergeb-
nisiibersicht, Math. Z., 154(1977), 1-16.

S. K. Mishra, Matrix maps involving certain sequence spaces. Indian J. Pure Appl. Math.,
24(2)(1993), 125-132.

M. Mursaleen, Generalized spaces of difference sequences. J. Math. Anal. Appl., 203(3)(1996),
738-745.

M. Mursaleen, A.K. Gaur, A.H. Saifi, Some new sequence spaces and their duals and matrix
transformations, Bull. Calcutta Math. Soc., 88(3)(1996), 207-212.

M. Mursaleen, A.K. Noman, On some new sequence spaces of non-absolute type related to
the spaces I, and lo I. Filomat 25(2)(2011), 33-51.

M. Mursaleen, F. Bagar, B. Altay, On the Euler sequence spaces which include the spaces [,
and lsoII. Nonlinear Anal. TMA, 65(3)(2006), 707-717.

A. Wilansky, Sumability Through Functional Analysis. North-Holland Mathematics Studies,
vol. 85. Elsevier Amsterdam.(1984)

Department of Mathematics, Rajiv Gandhi University, Rono Hills, Doimukh-791 112,
Arunachal Pradesh, India.
E-mail address: anupam.das@rgu.ac.in

and

Department of Mathematics, Rajiv Gandhi University, Rono Hills, Doimukh-791 112,
Arunachal Pradesh, India.
E-mail address: bh_rgu@yahoo.co.in



	 Introduction
	Fibonacci difference sequence space lp((r,s)) 
	 The 0=x"010B-,0=x"010C- and 0=x"010D-duals of the space lp((r,s))
	 Some matrix transformations related to the sequence space  lp((r,s)) 
	 Some geometric properties of the space lp((r,s))(1<p<)

