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Abstract In this article, we introduce the recurrence relation of the sequence S,, obtained by
the sum of the Pell numbers, and that the sequence of ratios of two consecutive .S,, terms is equal

to the silver ratio. We construct a new triangular analogue of the Pell matrix P= (ﬁnk) defined
by
Py

ﬁ:(ﬁnk>: (?, 1<k<n

(k,n € N)
otherwise

Further, we introduce sequence spaces ¢(P), co(P), loo(P), £,(P) (1 < p < 00). Moreover,
some inclusion relations for these spaces and examine a few topological characteristics. Further-

more, we construct a basis for the space ¢, (P), calculate o«—, S—, y—duals of the same space,
characterize certain matrix classes, and look at some geometric properties.

1 Introduction and Preliminaries

In ancient times, the denominators of the closest rational approximations to the square root of
two have been known as Pell numbers, an infinite sequence of integers have some interesting
properties and applications in mathematics. They are named after the mathematician John Pell,
although they were actually studied earlier by Indian mathematicians. The Pell numbers (P,)
[35] are defined by the recurrence relation:

Pn == 2Pn—l +Pn—2a
where Py =0, P, = 1, and n > 2. A few initial Pell number expansions are as follows.
0,1,2,5,12,29,70, 169, 408,985,2378,5741, 13860, . ..

Just as the sequence of ratios of two consecutive Fibonacci sequences converges to the golden
ratio, the sequence of ratios of two consecutive Pell sequences converges to the silver ratio,
which is an irrational number [19]

P,
lim =" =1++V2 (silver ratio).

n— oo n—1

Santana and Diaz-Barrero [37] defined the sum of Pell as

Pn-H +Pn_1 o .
Sn:f_;ﬂc. (1.1)

Bradie [5] rewrite (1.1) equality as

Py —1=2%" Py
k=1
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Horadam [[20], equation(30), p. 249] defined Cassani identity for Pell numbers as follow
P, Ppy1 — P72L = (_l)n

and Bradie [5] obtained
2P, 1P, =P>— P>  +(-1)"

by substituting its equivalent 2P,, + P,_; instead of P,;;. Many researchers Santos and Sills
[38], Schur [40], Pan [36], Mansour and Shattuck [22], Kac and Cheung [25], Gilincan and
Akduman [16], Akduman [1] have also studied on this topic. Let the set of all sequence spaces be
represented by w. The subspaces of w that are £, ¢, cg, and £, are characterized as p—absolutely
summable, bounded, convergent and null sequences space, respectively. The spaces ¢y, ¢, £, are
Banach spaces under normed by

[ufloo = sup]uy|
keN

and the ¢, (1 < p < 00) is a Banach space normed by

1

lull, = (%]um) ' -

Moreover, we designate the spaces of all absolutely convergent series, convergent series, bounded
series, and p—bounded variation sequences, respectively, by the notations ¢y, cs, bs, and bv,. Let
U,V Cwand B = (by) is a real infinite matrix. The matrix B defines a matrix transformation
from U to V if for every sequence u € U,

Bu = (Bp(u)) = (i bnkuk> ceU
=1

for each n € N. (U, V') represents the family of all matrices that map from U to V.

Up={ucw:BueclU} (1.2)

is a sequence space that defines the B’s matrix domain Up in a sequence space U. Moreover,
the sequence space Up is a BK —space normed by ||u||y, = ||Bu||y if B is a triangular matrix
and U is a BK —space. Several authors have utilized sepcial numbers in summability theory,
including Erdem et al. [9], Demiriz and Sahin [7], Yaying et al. [42, 43, 44, 45, 46], Mursaleen
et al. [24], Bekar [4], Atabey et al. [2], Daglh and Yaying [6], Karakas [30], Karakas and Et [31].

Pell number sequence is a number sequence with interesting properties like Fibonacci number
sequence. Matrix transformation sequence spaces formed by Cesaro, Abel and Borel matrices
have an important place in summability theory. The aim of this study is to bring an innovation to
summability theory by obtaining new transformation sequence spaces by means of analog matrix
formed by using Pell sequences. We organise the article as follows: In Section 2, we introduce
several Identities of Pell numbers. We present the sequence spaces ¢(P), co(P), loo(P), ép(ﬁ)
(1 < p < c0) with Pell matrices. In Section 3, a—, §—, v— duals of the ép(ﬁ) are discussed.
Several matrix classes (ép(ﬁ), U) are characterized in this section. Further, certain geometric
properties of the space £,(P) (1 < p < oo) are given in this section. In Section 4, we have
discussed our conclusion.

2 Identities and Corollaries
Let’s start our study by giving an identity that gives the sum of Pell numbers.

Pn+1 +Pn -

1
Theorem 2.1. Let’s define S,, = > , then S,, = 2S,_1 + S,,—» + 1 recurrence

relation is obtained as in Pell.
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Proof. Let’s write S,,_; and S,,_; according to the definition of S,, and substitute them on the
right side of the equation.

P,+P,_1—1 P, _ P,_,—1
S et el el Y N . ot B
2 2
P,+P,_1—1 P, _ P,,—1
28, 1+ Sy +1=2(ntn! TR e B
2 2
P, _ P, ,—-1 2P,+3P,_ P,_,—1
— P+ P+ 1+ 2 _ + 1+ 2
2 2
Pp P,
_ 2Pn+Pnfl+2Pn71+Pn72_l _ Pn+l+Pn_l
o 2 o 2
=5,=1{0,1,3,8,20,49,119...}
O
Corollary 2.2. It can be easily shown that
i) lim Sn_ _ 1+V2 (silver ratio)
n— 00 Snfl
and
i) lim =2 =242
n— o0 n
Proof.
i)
Pn+l+Pn—1 Pn+1<1+ Pn _ 1 >
lim Sn — lim 2 _ Pn+1 PnJrl
n—o0 JOp_1 n—oo Pn+Pn71_l P 1+Pn71 L
2 " P’IL PTL
since P
lim =~ =1 21,
n—00 I'n41 Pn
we obtain
Pn+l (1+\/§*1> P
lim = = lim = =142
ii)

Pn+l+Pn_1 P, -Pn+l 17L
LS5 Pwth-t_ "B T B) Vie2
n—oo P, P, N 2P, N 2P, 2

O

2.1 Pell Matrix and Sequence Spaces

Using analogue of the Pell matrix, we present the sequence spaces c¢(P), ¢o(P), 600(13), Ep(ﬁ)
(I < p < o) in this section. After that, a Schauder basis for £, (P) will be constructed and some
inclusion relations will be given. The analogue of the Pell matrix is defined by

P
PN ko 1<k<n
P= (Pnk:) = Sn

0 , otherwise
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(& 0 0 0 0 0 ]
kB
5 5 O 0 0 O
R i T
5 5 0O 0 O
= P P B B
S4 S4 S4 S4 O O
h B B A B
Ss S5 S5 Ss SS

for k,n = {1,2,...}. The matrix transformation y,, = (P),(z) is denoted as

1 n
Ry T @.1)

’IL
S
" k=1

~

and the sequence spaces co(P), ¢(P), loo (P) and £,(P) (1 < p < oc) are defined by

n—oo

co(P) = {x = (z,) €w: lim (P),(z) = o} ,

c(P) = {95 = (zn) Ew: nli)ngo(ﬁ)n(:c) exists}7
ZPka:k < oo}
1 n
5 Z P.x| < oo} .
" k=1

Considering the notation (1.2), the sequence spaces Zp(ﬁ), (oo (P), co(P) and ¢(P) can be rede-
fined by

loo(P) = {x = (z1) Ew: sup |—

neN

0,(P) = {x = (z1) € w

(p(P) = (6)5 (1 <p < 0), Loo(P) = (£ec) 5, 22)
co(P) = (co)p and ¢(P)=(c)p, (2.3)

)

respectively.

Theorem 2.3. The (,(P) is a BK —space normed by

1

1(B)u(@)le, = lall, o (Z! a \>, (1<p<oo)

and the spaces U(P) are BK —spaces normed
[Pn(@llr = el = sup | (Pha)]
ne
where U € {l, ¢, cp}.

Proof. The matrix Pisa triangle, and ¢, and ¢, are BK —spaces in terms of their natural
norms, because (2.2) and (2.3) hold; Theorem 4.3.12 of [47, p. 63] states that the spaces £, (P)
and (o, (P) are BK — spaces with the given norms, where (1 <p< o).

The spaces co(P) and c( P) are BK —spaces with the stated norms, as per [47, p. 61] Theorem
4.3.2 O

Theorem 2.4. The space {,(P) (1 < p < oo is linearly isomorphic to the (,,.
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Proof. To prove that S : £,(P) — {,, (x — y = V& = Pz € {,), is a linear and bijection
transformation for (1 < p < oo) is sufficient.

S is obviously linear. In addition, S is implied to be injective as it is evident that z = 0
whenever Sz =0

Let’s get y = (yy,) € £, to show that S is surjective. We have

1 n
= — Pyxy.
Snkz::lkk

and so
1 i _ Sk Sk-1
Ik:§k Z (=1)"" Py or Ik—ﬁyk*?yk 1
k—1<i<k
For (1 < p < oo) we consider
lelgp(ﬁ) =
1 1
P 1 n P
- (S1eer) - (Sl 5
n k=1
n S p %
= P
( Zk(Pyk Py;“))
»
—< nyn >
= (Zlyn ) = [lyllp < o0
and
loll, () = sup |(P)a(@)] = Iyl < oo.
neN
The proof is now complete. O

Theorem 2.5. The 00(13) and the c(ﬁ) are linearly isomorphic to the cy and the c, respectively.
Proof. A similar method may be used to prove the theorem using Theorem 2.4. O
Theorem 2.6. The inclusions ¢ C ¢(P) and ¢y C co(P) hold.

Proof. For any real number [, let’s get - € ¢ and this means that x — [. The method Pis regular
and since the matrix P satisfies the Silverman-Toeplitz criterias;

supz sup< ZP’“> =1,
neN

1 n

Then we can see that Pz — . So x € ¢(P). In order to prove the ¢y C co(P), I = 0 is necessary.
(=D*
Py,

nk
neN Sn k=1
lim Pn =0,
n—oo

For example, it is clear that the sequence z = (x)) = ( ) converges to ”’0”. So z € ¢p.
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When the matrix transformation sequence is considered, it is

N ESwACTSIRT

Therefore, Pz € co(P). m|

Theorem 2.7. The inclusion {, C {,(P) holds, where 1 < p < .

Proof. 1tis sufficient to prove that there is a constant K > 0 that satisfies the inequality ||z|| 0 (B) <
K||z||, for every z € ¢,,.
For (1 < p < o0), let’s get = € ¢,. Applying From Hélder’s inequality for Vn € N, we have
R P o | n P, p ) n P, »
S| Pa@| =3 X G| < (3 Glanl)
n=0 n=0 [k=1"" n=0 k=0 "
o) n P n P\ p—1
<X (Zglr)(X5)
n=0 k=0 k=0
=3 (X S lal)
n=0 k=0 "
NS (RS
k Sn
=0 n=~k
So this means
lell,, 5 < Kllel,, (2.4)

where K = sup, .y (Eff:k %) Also for p = oo, we take (x)) € £. Then, for all k € N, there
exists a constant K > 0 such that |z;| < K. Using triangle inequality, we get

n

~ n P n P,
(Pha@)] <3 Elanl < 30 G K = K.
k=0 """ k=0

So x € £,(P).
A similar proof can be done for p = 1. O

We give the following two theorems without proof.

Theorem 2.8. The (,,(P) C t(P), if1 <p<s.

o~ ~

Theorem 2.9. The inclusion co(P) C ¢(P) is strict.

~ ~

Theorem 2.10. The inclusion {,(P) C {oo(P) is strict.
Proof. Let take z = (x,,) € £,(P). Then we have Pz € (,. Since £, C (s, we can conclude

Pz € ln. S0z = (2,,) € Loo(P) which means £,(P) C {o,(P). The sequence z = (x,,) = (1")
be examined for the inclusion’s strict. Since

2y

n

sup =1< o0,

neN

k=1

we have z € (., (P). But since

p
> => 1"+ 0

we have z ¢ £,(P). i

> o

k=1
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~

Theorem 2.11. The space (,,(P) is not a Hilbert space where p € [1, 00| — {2}.

Proof. We use the sequences

v=(vy) = S =Hi+ 5 -5 0
n P17 P2 b PS’ 9t

u=(up) = (Sl _51_52,5?07._)

for proof. The Pq transformations of these sequences are as follows, respectively:

Pv=(1,1,0,0,...) and Pu= (1,-1,0,0,...).

Thus, P, (v +u) = (2,0,0,0,...) and P(v—u) = (0,2,0,0,...) are obtained. Hence, the
expression for p # 2 that results is as follows

2

2 2 242 _ 2 2
lotull? g+ llo =l 5 =8#27F =2 ()2 5 +llul? 5)-
This implies that the parallelogram equality cannot be satisfied by the norm of the space Ep(ﬁ).
We now provide a basis for £,(P) (1 < p < co). For detailed discussions on basis for £, (P)
(1 < p < ), one can refer the studies [17, 18].
Theorem 2.12. For 1 < p < oo and each fixed k € N, define a sequence £*) ¢ fp(]g) as
Sk
—1)ntk == —1<k<
(é““))n:{ ()", nolsksn o), 2.5)

0 , otherwise

Later, {€®)}.cn is a Schauder basis for the space Ep(ﬁ) and each u € Ep(ﬁ) has a unique
representation of the form

u="Y " (P)(u)s® (2.6)

k
foreach k € N.

Proof. Let consider 1 < p < co. Afterward, it is clear by (2.5) that (P)(¢®) = ¢®) ¢ ¢, and
hence ¢*) € ¢,(P).
Let us take u € £,,(P) and for each non-negative integer m and all k¥ € N we put

Then we can obtain

and then

(P)y(u—u™) = { ~ snsm (n,m € N). 2.7

For any given € > 0, there is a my € N such that
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oo

S P =(5)"

k=mo+1

As a result, for every m > mg, we acquire

lu—u™]l, 5 = ( > \<ﬁ>n<u>\‘") p

INA
]
]

3

S

k=mo+1

demonstrating that lim,,, _, . [l — u(™ || o, B =0 and as a result, u can be stated as in (2.6).

To demonstrate the uniqueness of the expression, we assume the existence of another form
(2.6), similar to

=3 (M)(u)e®.

By using the continuous transform S, we have proved its isomorphism in Theorem 2.4, the
equation that follows may be written as

(P)n(u) = Y (Mo)i(u)(P)n (€M) = >~ (M)p(w)dns, = (M) (u).

k k

This proves that the form (2.6) is unique. This concludes the proof. O

3 a—,3—,v— duals of the £,,(P)
The a—, 5—, y— duals of the £,(P) are given in this section. Since p = 1 can be demonstrated
by analogy, we will focus on the case 1 < p < co. We serve the lemmas in Stieglitz and
Tietz [41] to prove Theorem 3.5 and Theorem 3.6. Many researchers have examined sequence
spaces, dual spaces, and matrix transforms utilizing the domain of certain matrices, such as
[3, 10, 11, 27, 28, 29, 32, 14, 15].

Take note that (p~' +r~!) = 1 for (1 < p < o) and that F represents the family of all finite
subsets of N.

Lemma 3.1. B = (b,;) € ({,41) <

;lé%; nEZKbnk < 00.
Lemma 3.2. B = (b,x) € ({p,c)
For (Vk € N) nlingo bny, exists 3.1
sup Y |bnk|” < 0. (3.2)

neN ",

Lemma 3.3. B = (byx) € ({eo,¢) & (3.1) holds and

Jim > ol = | tim b (3.3)
k k

Lemma 3.4. B = (b,x) € ({p, o) < (3.2) holds with (1 < p < o0).
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s
<oo}

Proof. For 1 < p < oo and any sequence b = (b,,) € w, let’s define a matrix G by

Theorem 3.5. The set

Dlz{b—(bk)ew supz

KeF

ntk Sk
> (-1 +’“Fnbn

nek

is the a—dual of the space Ep(lg), where 1 < p < 0.

Sk
—D R, n—1<k<n
G:(an): ( ) P, -

0 , otherwise
Furthermore, for each z = (z,,) € w, we gety = Pa. After it tracks by (2.1)

bz, = kz_l(l)”““f;:bnyk =Gnly) (neN). (3.4)

Because of (3.4), we obtain that bz = (b,z,) € ¢; whenever = € {,(P ) if and only if Gy € ¢,
whenever y € £,,.
We can see from Lemma 3.1 that

T

S,
n+k k
sup —b,| <o
and so (£,(P,))" = D;. u]
Theorem 3.6. Define the following sets D, D3, Dy as:
Dy=<b=(bp) €ew: Z J*’“ ;i exists,Vk € N 3 |
j=k
n n - Sk
Dy=<b=(by) Ew: supzz )’ <00y,
neN ;) =
D4:{b:(bk)€w‘ lim zn: Y (—1)j+k&b'
" n—oo P’
k=1 |j=k J

:Zi )7 (- ”kSkb <oo}
v e P;

Then we have

a) (ep(ﬁ))ﬁ — Dy D; and

~\B
b) (EOO(P)) = D>N Dy
forl < p< oc.

Proof. Let’s get b = (bx) € w and look at the equality
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Zkak —Zbk Z ( 1)”’“% i
k=1 k=1 j=n—1 J
=D [ DTS | v = Daly), (3.5)
k=1 \j=k J

where D = (d,,) is determined by

S (-1 1< ksn
J

dnk:
0 Jk>n

After, we deduce from Lemma 3.2 using (2.1) that Dy € ¢ whenever y = (yx) € ¢, if and only
~ ~\ B
if bz = (byzr) € cs whenever x € £,(P). Therefore, (by) € <£p(P)) if and only if (by) € D;

~\B
and (by) € Dj; are defined by (3.1) and (3.2), respectively. Consequently (@(P)) = D, N Ds.

An equivalent proof can be formulated when p = oo by utilizing Lemma 3.3 in place of
Lemma 3.2 through analogous approaches. O

Theorem 3.7. (e,,(ﬁ))7 — Dy forl <p<oo.

Proof. One may utilize (3.5) to produce the proof by using Lemma 3.4. O

3.1 Matrix transformations associated with the space Zp(ﬁ)

The matrix classes (£,(P),U) are characterized in this section, where 1 < p < oo, and U €
{loo, l1,c,co}. We utilize

- i .S
bur = E (—I)kak_bnj
j=k !

in order to achieve brevity. The following lemma forms the basis of our findings.

Lemma 3.8. (see [33], Theorem 4.1]) Let 11 be an arbitrary subset of w, U a triangular matrix,
V its inverse, and \ a F K —space. Define H™ = (hg:,l) and H = (hyy) by

HO = ™ { 2 imk bnjvje 1<k <m

mk — 0 ,k‘>m ’ H:(hnk):jz_;bnjvjk’

respectively. Thus we obtain H™ = (h\")) € (\,¢) and H = (hni) € (A, 1) if and only if

mk

B = (bni) € (Au, i) (see Theorem 4.1 of [33]).
The following conditions are now listed:
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sup Z Z 1)k =E Sk bm < 00, (3.6)
meN =1 | i—k
hmzmj J+k5kb =buk,  Yn,kEN 3.7)
Mmoo nj nks ) 9 .
s
lim ") (-1 J*ks’“ =Y " |bul  VnEN, (3.8)
m—roo =1 | =k -
sup Y [buk|” < o0, (3.9)
meN &
sup bnk < o0, (3.10)
lim bn, = day; keN, (3.11)
n—oo
Tim Y [ =D laul, (3.12)
k k

lim zk: bk = 0, (3.13)
sup |bni| < oo, (3.14)
n,keN

sup (—1)7 Tk 2k St b | < o0, (3.15)
k,meN =k
sup Z Bai| < o0, (3.16)
keN

sup Z Z bui| < 0. 3.17)
N.K€eF | cN keK

Thus, utilizing Lemma 3.8 and the findings in [41], we may deduce the following results
from the given conditions.

Theorem 3.9. a) B = (by:) € (el(ﬁ),em) & (3.7), (3.14) and (3.15) hold.
b) B = (buy) € (El(ﬁ),c> & (3.7),(3.11), (3.14) and (3.15) hold.
¢) B = (by) € (ﬁl(ﬁ),co) & (3.7), with &, = 0, (3.11), (3.14) and (3.15) hold.
d) B = (bu) € (zl( )121) & (3.7),(3.15) and (3.16) hold.
Theorem 3.10. For 1 < p < oo,
a) B = (buy) € (zp(ﬁ),zoo) & (3.6), (3.7) and (3.9) hold.
b) B = (buk) € (£,(P),c) & (3.6),(3.7),(3.9) and (3.11) hold.
¢) B = (buk) € (£,(P),c0)  (3.6),(3.7), (3.9) and with &, = 0 (3.11) hold.

d) B = (buy) € (zp(ﬁ),/zl) < (3.6), (3.7) and (3.10) hold.

Theorem 3.11. @) B = (b,y,) € (foo(?),zoo> & (3.7),(3.8) and in case r = 1 (3.9) hold.
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b) B = (buy) € (zw(ﬁ),c) & (3.7),(3.8), (3.11) and (3.12) hold.
¢) B = (buy) € (zw(ﬁ),co) & (3.7), (3.8) and (3.13) hold.

d) B = (bu) € (foo(ﬁ),fl) & (3.7), (3.8) and (3.17) hold.

3.2 Certain geometric properties of the ﬁp(f’)

One of the most significant properties in functional analysis is the geometric property of Banach
spaces. We look at [8, 13, 12, 26, 34, 23, 39, 21] for more details. If every bounded sequence
(bn) in U enables a subsequence (s,,) such that the sequence {¢(s)} is convergent in the norm
in U, then U is said to satisfy the Banach-Saks property (see [23]), where

1
{tk(s)}: k+1(80+51+...+5k) (k’EN) (3.18)

A Banach space U has the weak Banach-Saks property for given any weakly null sequence
(bn) C U if there exists a subsequence (s,,) of (b,,) such that the {¢;(s)} is strongly convergent
to zero.

According to Garcia-Falset in [12], the coefficient is as follows:

R(U) = sup {%fgiggf”bn — bl : (by) C B(U), by, = b,b € B(U)} , (3.19)
where the unit ball of U is indicated by B(U).
Remark 3.12. A Banach space U possesses the weak fixed point property for R(U) < 2 [13].
For Vn € N, some M > 0 and 1 < p < oo, if every weakly null sequence (by) possesses a

subsequence (bg, ) such that

D b || < M(n+1)!/7, (3.20)

=0

a Banach space possesses the Banach-Saks type p or the property (BS), (see [34]).
With 1 < p < oo, we can now get the following results from the geometric properties of the

~

space /,,(P).
Theorem 3.13. The Ep(ﬁ) (1 < p < 00) possesses the Banach-Saks type p.

Proof. We take (£,,) sequence such that (g,) > 0 for every n € Nand 3,7 ¢, < 3, and

moreover we take a weakly null sequence (b,,) in B(£,(P)). Set so = by = 0 and s; = by, = bj.
After, there is a u; € N such that

Z s1()el?) <ey. (3.21)
i=u;+1 Z,,(]S)
There is an n, € N such that
uj
> b (i)e <e (3.22)
=0 t(P)

when n > ny, because (b,,) is a weakly null sequence implies b, — O coordinatewise. Set
sy = by,. Then there is an up > w; such that

Z s2(i)el?) < &. (3.23)
i=uy+1 ZP(IS)

Considering that b,, — 0 coordinatwise, there is an such that n3 > n,
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< &, (3.24)
tp(P)

ha
S b (i)el)
=0

when n > nj.
Two increasing subsequences, (u;) and (n;), could be obtained when we continue in this way,
such that

uj
> b (i)el <5, (3.25)
=0 tp(P)
for eachn > n; 1 and
z s; (i)e(i) < gj. (3.26)
i=u;+1 Zp(ﬁ)
where s; = by,,. Thus,
n n Uj—1 Uy o0
Sl = (s v Y s@e £ Y s (i)
7=0 Zp(f"\) 7=0 =0 i=u;_1+1 i=uj+1 Z,,(ﬁ)
n U n
<DL DD s +2) e
7=0 \i=u;_1+1 £p<ﬁ) 3=0

Alternatively, we can see that ||z|| ¢, (7 < 1. Hence, we have that

Y2 swe)| =
7=0 \i=u;-1+1 £,(P)
n Uj i k P. P
= > 12X 5,51 (k)
j=0i=u;_1+1 | k=2 j=0
P

Thus, it may be obtained that

| X s e
J=0 \i=u;_+1 £,(P)

Making use of the knowledge that 1 < (n + 1)% foralln € Nand 1 < p < oo, we possess

Ss <(+1)5 +1<2(n+1)7.
=0 P

£p(P)
As a consequence, ép(ﬁ) possesses the Banach-Saks type p. This ends the proof. O
Remark 3.14. Because Kp(ﬁ) is linearly isomorphic to £,,, R(ép(ﬁ)) =R({) = 27,
Remarks 3.12 and Remarks 3.14 lead us to the following theorem.

Theorem 3.15. The space Ep(lg) (1 < p < 00) possesses the weak fixed point property.
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4 Conclusion

It has an important place in the theory of summablty with special matrices such as Cesaro, Abel,
Borel, Fibonacci and Pascal. With this study, we have added a new one to these special matrices.
Pell numbers is utilized in this article to define the sequence spaces co(P), ¢(P), £ (P) and

~

¢,(P) (1 < p < c0). Then, we looked at the topological and certain geometric properties of the

~

¢, (P) space. The Pell numbers, which play a significant role in algebra, were moved to the area
of sequence spaces and summability, which is an invention.
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