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Abstract

In this study, we investigate a generalization of the modified Pell sequence, which is called (s,7)-modified Pell
sequence. By considering this sequence, we define the matrix sequence whose elements are (s,)-modified Pell
numbers. Furthermore, we define various binomial transforms for modified (s,7)-Pell matrix sequence. Finally, we
give some relationships for (s,#)-modified Pell matrix sequences such as Binet formulas, the generating functions,
and some sum formulas.
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1. Introduction

Special integer sequences have been an important research subject for mathematicians for a very long time. These sequences
are widely encontered in many scientific areas such as engineering, architecture, physics, and art. The Pell, Pell-Lucas,
modified Pell sequence are very popular examples of second order recurrence sequences. The binomial transform is a discrete
transformation of one sequence into another sequence with fascinating applications in combinatorics. The binomial transform
give us interesting combinatorial properties. The binomial transforms of special integer sequence was firstly studied by Falcon
and Plaza in [1]. Yilmaz and Taskara derived the binomial transforms of the Padovan and Perrin matrix sequences in [2]. Then,
Bhadouria, Jhala, and Singh evaluated the binomial transforms of the k-Lucas sequence in [3]. The binomial transforms of
the k-Jacobsthal and k-Jacobsthal-Lucas sequences were studied by Uygun and Erdogdu in [4, 8]. In [5], binomial transform
of quadrapell sequences and quadrapell matrix sequences are dealt with by Kizilates, Tuglu, and Cekim. Uygun computed
the binomial transforms of the generalized (s,7)-Jacobsthal matrix sequence in [6]. Kwon gave the binomial transforms of
the modified k-Fibonacci-like sequence in [7]. Yilmaz studied binomial transforms of the balancing and Lucas-balancing
polynomials in [9]. Soykan studied binomial transforms of the generalized Tribonacci sequence, the generalized third order
Pell sequence, the generalized fourth order Pell sequence, the generalized fifth order Pell sequence, the generalized Narayana
sequence, the generalized Pentanacci sequence, the generalized Jacobsthal-Padovan numbers in [10]-[16]. Boyadzhiev presented
new binomial identities for Bernoulli, Fibonacci, and harmonic numbers in [17]. A novel binomial transform based fragile
watermarking technique has been proposed for color image authentication by Ghosal and Mandal in [18]. In[19], Wani,
Catarino, and Halici studied generalized Pell sequence and its matrix sequence. Ozkog Oztiirk and Giindiiz obtained binomial
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transform for quadra Fibona-Pell sequence and quadra Fibona-Pell quaternion in [20].
The modified Pell numbers ¢, are defined by the recurrence relation

qn =2qn—1+4qn—2,

for n > 2, beginning with the values go = 1, g; = 1 in [21]. Because of the importance of special integer sequences, the
mathematicians generalize these sequences. In this paper, we introduce a generalization of modified Pell numbers called
(s,1)-Pell matrix sequence, depending on two real numbers s, and s +¢ > 0. Modified (s,#)-Pell matrix sequence, {gx },cy is
defined recurrently by

qn(8,1) = 25qn—1(s,t) +tgn—2(s,7), qo(s,t) =1 and q(s,7) =s,

in [22]. Binet formula gives us the chance find any elements of the modified (s,)-Pell matrix sequence easily. The Binet
formula for (s,)-Pell matrix sequence g, (s,t) = x‘;xz, where x; =s+ Vs> +1, xp =5— Vs> +1.
The main goal of this paper is to apply different binomial transforms to the modified (s,#)-Pell matrix sequence and find

some relations and properties of these new binomial transform sequences.

Definition 1.1. The modified (s,t)-Pell matrix sequence is defined as in [22]

/én+1 (S,I) = zsén (Sat)+l/én—l<sat)a (]~1)
— 1 —~ 2 2
Q()(S,t) = ( ; —S/[ ) and Ql (S,t): < s j )

st

2. Binomial Transform of Modified (s,7)-Pell Matrix Sequences

~

Definition 2.1. The binomial transform of modified (s,t)-Pell matrix sequence is indicated as {Bn (s,t)} N is defined by the
ne

following equation

~ n i\~

Bn(s,r)—Z()Qi(s,r), @D
i=0

for any positive integer s, t and s>+t > 0.

Lemma 2.2. Assume that n is any positive integer, then the binomial transform of modified (s,t)-Pell matrix sequence holds

the following property

~ n ~ ~
Buor(5:) = 3 () [266) + Qo]
i=0
Proof. By the property of combination as ("";1) = (") +(,",) and (,,) =0, we have

i i—1 n+1
n+1
~ n+1\~>
Byuyi(s,t) = Z( )Qi(SJ)

i=0 \ !

O

Theorem 2.3. The following recurrence relation is valid for the binomial transform of modified (s,t)-Pell matrix sequence

~

Bui1(5,0) = (24 25)Bu(s,1) + (t — 25— 1)By_1 (5,1). 2.2)
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Proof. We see that by Lemma 2.2, IN?,,H (s,0) = (':) [éi(s,t) + éiﬂ (s,¢)|. By (1.1) and (2.1), we have

Ir-

1

Brat) = X (5) @0+ s)

i=0

= Oy(s.0) + 01 (5,0 +z( ) (0i(s.0) + iy (5.1))

= Qy(s,0)+ 0y (s,1) + +2si(n> st—l—tZ( )Q, 1(5,1).

i=1

Therefore
Bui1(s,1) = —25Q0(s,1) + Oy (s,1) + (1 +25)B Z()let (2.3)
If we replace n in place of n+ 1 in (2.3), we get

~ — — 1
Bu(st) = —250p(s.t)+Q1(s.0) + (1+25)B, lstﬂz( )Q, L (s.1)

i=1

n n—1
= *2SQ0(S f)+Q1(S f)+233n 1(s,t JrZ(n )Ql 1(s,1) +IZ< >Ql 1(s,1).
i=1
By ("7]) =0, we obtain

n

Bu(s,f) = fm%@o+g@g+km1@g+

-
f -~
7N
S
- |
—
~~_
+
7 N
-
L
—_ =
N~~~
—_
Q)
|
—
T
-~
S—

= —2sQ0(s t) —|—Q1(s 1) +2an 1(s,7) +,

M-
IN
7N
S
~ |
—_
~_
7N
- 3
L
—_
~~
+
~
7N
~
Lo
e
~~_
I
7N
- 3
Lo
e
~~
| I
Q)
|
—
W
~
S~—

=

= 200050+ i)+ 28,10+ Y |- (1) (1) @ratsn

We have

~

Bul5.1) = ~2500(5.1)+ 01 (5.1)+ (25-+ 1= ), 1 (s.1)+1) () 0i(s.1). 2.4)

By substituting (2.3) into (2.4), we get the desired result as

~

Bui1(s,8) = (24 25)Bu(s,1) + (t — 25— 1)Bp_1 (5,1)
O

Theorem 2.4. (Binet Formula) The Binet formula of the binomial transform of modified (s,t)-Pell matrix sequence is given as

5o (1= b2) Qo (s.1) + Q1 s.0) | B — (1 =51) Qo s.1) + Q1 (5,1)| 3
= b1~ by

where by =s+1+Vs2+t, by =s+1—+/s2+t.

Proof. The charactenstlc equation of (2.2) is x> — (2 + 2s)x - (t —2s— 1) 0, whose roots are by and b;. For Binet formula,
we assume that B (s 1) = c1b] + coby. We know that Bo = Qo(s t) and 31 Ql(s t). We substitute n =0 and n = 1, it is

obtained that ¢ = Q (s, t)+Q1;1(SIh)2 QO(Y )by , 2 QO(T )b, h]Qi(}jzl) QO(S t)_ 0




The Properties of Binomial Transforms for Modified (s,7)-Pell Matrix Sequence — 171/177

Theorem 2.5. (Generating function) The generating function of the binomial transform of the modified (s,t)-Pell matrix
sequence is found as

N Bo(s,1) +x (El (s.0)— (2+ 2s)§0(s,t))
Bals1,x) = 1—(242s)x—(t—2s—1)x2

Proof. Assume the generating function of the binomial transform of the modified (s,#)-Pell matrix sequence as B (s,f,x) =

INBO(S,I) +§| (s,t)x+1§2(s,t)x2 + ... Let’s multiply INB,,(s, t,x) = INE,, by -(2+2s)x and -(¢ — 25 — 1)x. it is obtained that

—(2+25)xBy = —(2+25)xBo(s,t) — (2+25)B1 (s,1) + ...
—(t—2s—1)x*B, = —(t—25—1)x*Bo(s,t) — (t =25 — 1)x*By(s,0) +...
By these three equalities and (2.2), we have
[1_(2+zs)x—(t—zs—1)x2]§ (5,1,%)
= Bo(s,1) +x(B1 (5,1) — (2+25)Bo (s,1)) + x*(Ba (5,1) — (2+25)By (5,1) — (¢ — 25— 1)Bo (5,1)) + ...
= Bo (5,1) +x(B1 (5,£) — (2+25)Bo (5,1)) +%(0)

O
Theorem 2.6. The sum of the binomial transform of (s,t)-Pell sequence is evaluated as
Byu(5,1) = Bypin(s,1) — (25 —t +1)"By_,(s,1)
ol +(2s_t+l)mBm(pfl)+n(sat)
ZBmH-VL (S,l) = 1 bm m m
= — (b +Dy) +(2s—1+1)
Proof. By the Binet formula of the binomial transform of modified (s,#)-Pell matrix sequence, we get
p—1_ p—1 p—1
ZBmi+n(s,t) = ¢b] Z b1" + b5 Z by
i=0 i=0 i=0
1-0b""" - by
n 1 n
= _— b
ot (r=r )+ (i)
c1b} 4 c2bf — c1b3 b — by
=TT — by by T A+ ey BT
N 1— (b +05) + (biby)™
(Clbrf + Czbz) (clbmp+n + 02b31p+n) - (blbz)” [Czbglin + Clbrlnin}
B _(b]bz)m[Czbrz’l(I’*l)JF”_|_C1b’1"<l’*l)+”]
- 1— (b +b3) + (biby)™
Bu(5,1) = Bupsn(s,8) — (25—t + 1) Byy_n(s,1)
_ +(2S —t+ l)mBm(pfl)Jrn(sat
B 1— (b +b5) + (2s—t+ 1)
O
3. The s-Binomial Transforms of the (s,7)-Pell Matrix Sequences
Definition 3.1. The s-binomial transform of the modified (s,t)-Pell matrix sequence {5n (s,t)} . is defined as
ne
~ n n R
O,(s,t) = Z(,)ani(s,t). 3.1
=0 \!



The Properties of Binomial Transforms for Modified (s,7)-Pell Matrix Sequence — 172/177

We can easily see that Oy (s,t) = s”l~3,, (8,7).

Lemma 3.2. The s-binomial transform of the modified (s,t)-Pell matrix sequence has the following property

Oria(5:0) =1 (1)1 [050) + Qi (5] 62)
i=0
Proof. By (3.1), ("Tl) = (1) + (") and (,/},) =0, it is computed that
~ n+1
Oy = L ("1 0
i=0

_ n+1Q st i n+1Q s t)_’_’f n Sn+lQ.(S t)
- = 1 1_1 l })
_ Z(?) e (s, +Z< > n+1Ql+1 (5,1).

i=0
O
Theorem 3.3. The recurrence relation of the s-binomial transform of the modified (s,t)-Pell matrix sequence is given as
Oni1(5,1) = 5(2+25)On(5,1) +52(t — 25— 1)Op_1 (s,1). (3.3)

Proof. The initial conditions for the s-binomial transform of the modified (s,7)-Pell matrix sequence are 50(s,t) = Qo(s,1) and
01(s,1) = sQ1(s,7). By Lemma 3.2 and (3.2), it is obtained that

Orn = (1) @00+ Qi)

i=0

— T (Qols.t) + On(s.1) +z( ) " (Qi(s.1) + Orp (5.1)

<’ll) 1) g( ) SO (s,1).

Onsi(s,0) = $™1(01(5,0) —2500(s,1)) + (1 +25)0, )i( ) SO (s,0). (3.4)

= S(Qo(s.0) + 01 (s,)) + (1+2),

o

Then we get

We substitute 7 in place of n+ 1 in (3.4) as

~ ~ - A
On(sit) = sn(Ql(s,t)ZSQo(s,t))+s(1+2s)0n1(s,t)+t2< _l)anl.l(s,t)

=1\ !
n—1 o .
= "(Q1(s,t) —25Q0(s, t))+2520n 1(s,1) +Z<Z_11>ani(s’t)+tZ <n ; 1>SnQ,'1(S,Z).
i=1

Therefore, we get

Ou(sst) = $"(01(s,1) — 2500(5,1)) + 250, lsz+z[r(”‘l) (’jjj)ﬂ(’jjf)—r(’jjj)]sﬂéi1<s,r>

i=1

= (01 (s,1) — 2500(5,1)) + 25201 (5,1) +i { 1—1) ( 1) +t( }S"QAH(SJ)-

= i—1

On(s,t) = 5"(Q1(s,1) —25Q0(s,1)) + 257 On 1(s,1) i( ) s"0i1(s,1) + (l—t)s5n,1(s,t). (3.5)
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By substituting the equality (3.4) in (3.5), the result is obtained that as

~

$Ou(s,1) = s”+1(Q1(s,t)fZSQO(s,t))+2s35n,1(s,t)+5n+1(s,t)
— (O (5,1) — 2500(5,1)) — (14 28)50n (5,1) + (1 — 1)520p_1 (5,1)
= (25 =152+ 5))O0n1(5,1) — (1 +25)0n(5,1) + Opr (5,1).

Theorem 3.4. The Binet formula for the binomial transform of modified (s,t)-Pell matrix sequence is given as

[(s —02)00(s,1) +SQ1(s,t)] ot — (s —01)00(s,1) +SQ1(s,t)] og.

On(s,t) =
n(sv) 01— 0y

Proof. The characteristic equation of the recurrence formula (3.3) is x> — s(2 + 25)x + s>(2s +¢ — 1) = 0, whose roots are
01 =s(s+1)+s5Vs?2+1and 0y = s(s+ 1) — sv/s2 +¢. The Binet formula of the s-binomial transform of modified (s,¢)-Pell

matrix sequence is demonstrated byO,(s,t) = cof + c203. We know that By = Qy(s,t) and By = Q;(s,t). We substitute n =0

QO(SJ)JFthl(i;);QO(S-,Z)bZ and ¢y = Qo(s.1)by *b]Qi(hSZ-,l)*Qo(SJ). 0

and n = 1 in this equality, it is obtained that ¢; =
Theorem 3.5. The generating function for the binomial transform of modified (s,t)-Pell matrix sequence is obtained as

5 (1) +x[01(5,0) — 5(2+25)Ou(s. )]
t = =
On(s,1,%) = On 1—5(242s)x+52(2s — 1+ 1)x?

Proof. Let’s product 5,, (s,t,x) with -s(2 4 2s)x and s(2s — ¢ + 1)x?, we obtain the following equalities:

—s(2—|—2s)x5,, = —s(2—|—2s)x50(s,t)—s(2+2s)x251(s,t)+...

s?(2s—1+ 1)x25n s?(2s—1+ 1)x250(s,t) +52(2s—1+ 1)x351(s,t) +...

By these equalities and (3.3), we get the generating function. O

4. The Rising Binomial Transform of the (s,7)-Pell Matrix Sequence

Definition 4.1. The rising binomial transform of the modified (s,t)-Pell matrix sequence {7,, (s,t)} N is defined by the
ne

following formula

PN

To(s,1) = i(?)ygi(s,z), @.1)

i=0
Lemma 4.2. The Binet formula of the modified (s,t)-Pell matrix sequence is

Oy = Mx} — Nxj

where M = QAPXZQA‘), N= Ql*X‘Q‘),xl =s+Vs2+tandxy =s— /s +1 [22].

X1 —X2 X1 —X2

Theorem 4.3. The Binet formula of the rising binomial transform of the modified (s,t)-Pell matrix sequence is

Ta(s,8) = M(sx1 +1)" — N(sxa + 1)".
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Proof. By (4.1), we have

e = 3

O

Theorem 4.4. For n > 1, the rising binomial transform of the modified (s,t)-Pell matrix sequence has the following recurrence
relation

~

Lus1(s,1) = (252 +2) 1, (s,1) — (1 =%t + 252 11 (s,1).

Proof. By Binet formula of the rising binomial transform of the modified (s,)-Pell matrix sequence, we get

(252 +2)I (s,1) — (1 — 521 +25%) L1 (5,1)
= (282 +2)[M(sx1 +1)" = N(sxa+1)"] = (1 — %t +25*) [M(sx; +1)" "' = N(sxa +1)" ']
=M(sx; +1)" (257 +2) (sx1 +1) = (1 =521 +25%)] = N(sxo +1)" ' [(25% +2) (sx2 + 1) — (1 — 571 +25%)]
= M(sx; +1)"" {(sxl n 1)2] ~N(sxp+ 1) [(sxz v 1)2}

= In+1 (S,l)-

O

Theorem 4.5. The generating function of rising binomial transform of the modified (s,t)-Pell matrix sequence is denoted by

~

I,(s,t,x) and given as

~ ~

. . . 70(s,z)+x[71(s,t)—(2s2+2)70(s,t)]
Li(s,t,x) = To(s,0)+1i(s,0)x4 Io(s,0) x> +...=1,=

1 — (2524 2)x+ (1 — 51 4 252)x?

Proof. By following same computations in Theorem 3.5, we obtain the generating function as

@ 42)xl, = —(252+2)xlo(s,1) — (252 +2)x%T 1 (5,1) + ...
(1— 5%t +25%)x 7 = (1—s2t+2s2)x2?o(s,t)+(l—s21+2s2)x371(s,t)—|—...
[1— 282 +2)x+ (12 +282)3] I, = To(s,t) — (252 +2)xIo(s,1) +x1 1 (s,1) +2%(0).

5. The Falling Binomial Transform of The (s,t)-Pell Matrix Sequence

~

Definition 5.1. For any positive integer n, the falling binomial transform of the modified (s,t)-Pell matrix sequence {Dn (s,1) } N
ne
is defined as

Du(s,t) = Z (?)sniQA[(s,t). (5.1)

i=0

Lemma 5.2. The falling binomial transform of the modified (s,t)-Pell matrix sequence verifies the relation

~

Dy i1(s,1) i( > " [5Qi(s,1) + Qi (s,1)] -
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Proof. By (5.1), we have the initial conditions lN)o(s,t) = Qo(s,) and 51 (s,1) = sQo(s,t) + Q1 (s,1). Then, we get

n+l1
~ n+1 A
Dpii(s,t) = Z( ; >Sn+1 'Qi(s,t)
i=0

n+1

= 00+ X0t () ot + L () Do)
- zs"+“(>g,st> Y (’Z)Q%H(s,r).

i=0
O

Theorem 5.3. The recurrence relation of the falling binomial transform of the modified (s,t)-Pell matrix sequence is given as

~

Dyi1(5,8) = 4Dy (5,1) + (352 — 1)Dp_1 (5,1).

Proof. By Lemma 5.2 and (1.1), we obtain

~

Duir(s.r) = zo () S 50i(5.0) + O (5.1)]

l

= 5" [sQo(s,1) —&-Q]st}—i—Z(n) HsQi(s,1) + Qiv (s,1)]

= 5" [sQ0(s,t) + O1(s,1)] +13sl;<) i é()”’Q, 1(s,2).

Then we get
5n+1 (S,t) =" [QAl (s,t) — ZSQO(S,Z)] + 3S5n(s7t) —l—tz (’:) SniiQAi_l(S,l). (5.2)
i=1
If we substitute for 7 in place of n+-1 in this equality (5.2), we get

~ n—1
Dy(s,t) = " [Ql(s,t) 2500 (s, 1)] +3sD,, 1(s,1 —HZ< 1>s"1iQ,~1(s,t)

i=1

n—1 _ Cn
= s 101(s,1) —2500(s,1)] +3SZ( 1) "717iQAi(s,t)+tZ (n ; 1>S"1’Qi1(3,f)

1

= 0 (s.1) — m@@4+%2<h1

)s""Qil(s,tH

Let’s take care of (";1) =0, then we get

-

Du(st) = 5 [O1(s.) — 2500(s.0)] + Z(”jl)ws(’j‘f)]sﬂfQi_1<s,t>

= Qi) = 2500 (s.0)] +

1=
v |
VR
S
|
—_
~~_
+
98]
[
7N
-~ X
I
— =
N~
“ |~
/N
-~ 3
I
—_
"

-

Il
R
r

s
= 2 [0t -2500(s0]+ X |65 = D (1) + (%) [0

Therefore, it is obtained that

~

Bn(s,t) =1 [QAl (s,8) — ZSQO(s,t)] + EZ (7) s"iiQ,-_l(s,t) +(3s— E)Dn_l (s,1). (5.3)
i=1

By substituting the above equality (5.2) into (5.3), we get
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~ ~ ~

Dyt 1(s,t) = 4sDy(s,1) + (3s2 —1)Dy— 1 (s,1). (5.4)
O

Theorem 5.4. The Binet formula of the falling binomial transform of the modified (s,t)-Pell matrix sequence is as follows

~ (s =d2)Qo(s,1) + 0 (s,1)] dt — [(s—dy)Qo(s,1) + 501 (s,1)] d
Dy (s,1) = A —ds .

Proof. The characteristic polynomial equation of recurrence formula (5.4) is x> — 4sx + 35> —t = 0, whose solutions are d;
=2s+Vs?+tand d) =25 — /s> +1. Let’s show that D, (s,7) = c1d] + c2d}. We substitute n = 0 and n = 1 in this equality, it

is obtained that ¢; = (S*dZ)Q(L’lE‘i”L)JSQ' ) and ¢y = —(s=d1)Qo(s.1) =501 (s:1) ¥

di—dy )

Theorem 5.5. The generating function of the falling binomial transform of the modified (s,t)-Pell matrix sequence is as follows

. Do(s,1) +x [Bl(s,t) —4s50(s,t)}
D t.x) =
n(s,1.%) 1 —4sx+ (352 —1)x?

Proof. If we product 5,, (s,1,x) by —4sx and (35> —¢)x?, it is obtained that
—4sx5n (s,0.x) = —4sxlN)0(s,t) - 4sx251 (s,0)+...
(35> —1)x°Dy(s,t.x) = (352 —1)xDo(s,1) + (3% — )3 Dy (s,1) + ...
By these equalities and (5.4), it is computed that

~ l~)o(s,l) +x [51 (s,7) — 4s50(s,t)}
Dy, (s,t,x) =
n(:1,%) 1 —4sx+ (352 —1)x2

O

Theorem 5.6. Assume that m, n are any positive integers. Then the sum of the s-binomial transform of (s,t)-Pell matrix
sequence is given as

Dy (s,1) — (35 —)"Dyy—n — Dyupn(s,1)

IED n(s,1) = +(35* = 1)"Dyyp1)4n(s5:1)
P mi+n\S, 1— (d’ln +d§1) + (3S2 — l)m

6. Conclusion

Depending on two real parameters s and 7, we get a generalization of modified Pell sequence which is called (s,7)-modified
Pell sequence. By the elements of the (s,)-modified Pell numbers, we obtain (s,7)-modified Pell matrix sequence. Then, we
define different binomial transforms of the modified (s, )-Pell matrix sequence such as rising, falling and s-binomial transforms.
We also denote some properties of the binomial transforms of (s,)-modified Pell matrix sequences such as Binet formulas, the
generating functions and sum formulas. In the future, the binomial transforms of the generalizations of the other sequences will
be studied.

Article Information

Acknowledgements: The authors would like to express their sincere thanks to the editor and the anonymous reviewers for
their helpful comments and suggestions.

Author’s contributions: All authors contributed equally to the writing of this paper. All authors read and approved the
final manuscript.

Conflict of Interest Disclosure: No potential conflict of interest was declared by the authors.



the

The Properties of Binomial Transforms for Modified (s,7)-Pell Matrix Sequence — 177/177

Copyright Statement: Authors own the copyright of their work published in the journal and their work is published under
CC BY-NC 4.0 license.

Supporting/Supporting Organizations: No grants were received from any public, private or non-profit organizations for

this research.

Ethical Approval and Participant Consent: It is declared that during the preparation process of this study, scientific and

ethical principles were followed and all the studies benefited from are stated in the bibliography.

(1]

[2]

31
(4]
[51

(6]

(71
[8]
91

[10]
[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Plagiarism Statement: This article was scanned by the plagiarism program.

References

S. Falcon, A. Plaza, Binomial transforms of the k-Fibonacci sequence, Int. J. Nonlinear Sci. Numer. Simul., 10(11-12)
(2009), 1527-1538.

N. Yilmaz, N. Taskara, Binomial sransforms of the Padovan and Perrin matrix sequences, Abstr. Appl. Anal., 2013 (2013),
Article ID 497418, 7 pages.

P. Bhadouria, D. Jhala, B. Singh, Binomial transforms of the k-Lucas sequence, J. Math. Comput. Sci., 8(1) (2014), 81-92.
S. Uygun, A. Erdogdu, Binominal transforms of k-Jacobsthal sequences, J. Math. Comput. Sci., 7(6) (2017), 1100-1114.

C. Kizilates, N. Tuglu, B. Cekim, Binomial transform of quadrapell sequences and quadrapell matrix sequences, J. Sci.
Arts, 1(38) (2017), 69-80.

S. Uygun, The binomial transforms of the generalized (s,t) -Jacobsthal matrix sequence, Int. J. Adv. Appl. Math. Mech.,
6(3) (2019), 14-20.

Y. Kwon, Binomial transforms of the modified k-Fibonacci-like sequence, Int. J. Math. Comput. Sci., 14(1) (2019), 47-59.
S. Uygun, Binominal transforms of k-Jacobsthal Lucas sequences, Rom. J. Math. Comput. Sci., 2(10) (2020), 43-54.

N. Yilmaz, Binomial transforms of the Balancing and Lucas-Balancingpolynomials, Contributions Discrete Math., 15(3)
(2020), 133-144.

Y. Soykan, Binomial transform of the generalized tribonacci sequence, Asian Res. J. Math., 16(10) (2020), 26-55.
Y. Soykan, Binomial transform of the generalized third orde Pell sequence, Commun. Math. Appl., 12(1) (2021), 71-94.

Y. Soykan, Binomial transform of the generalized fourth order Pell sequence, Arch. Current Res. Internat., 21(6) (2021),9-
31.

Y. Soykan, On binomial transform of the generalized fifth order Pell Sequence, Asian J. Adv. Res. Rep., 5(9) (2021), 18-29.

Y. Soykan, Notes on binomial transform of the generalized Narayana sequence, Earthline J. Math. Sci., 7(1) (2021),
77-111.

Y. Soykan, Binomial transform of the generalized pentanacci sequence, Asian Res. J. Current Sci., 3(1) (2021), 209-231.

Y. Soykan, E. Tagdemir, N. Ozmen, On binomial transform of the generalized Jacobsthal-Padovan numbers, Int. J.
Nonlinear Anal. Appl., 14(1) (2023), 643-666.

K. N. Boyadzhiev, Notes on the Binomial Transform: Theory and Table with Appendix on Stirling Transform, World
Scientific Publishing, Singapore, 2018.

S. K. Ghosal, J.K. Mandal, Binomial transform based fragile watermarking for image authentication, J. Inf. Secur. Appl.,
19(4-5) (2014), 272-281.

A. A. Wani, P. Catarino, S. Halici, On a study of generalized Pell sequence and its matrix sequence, Punjab Univ. J. Math.,
51(9) (2020), 17-39.

A. Ozkog Oztiirk, E. Giindiiz, Binomial transform for quadra Fibona-Pell sequence and Quadra Fibona-Pell quaternion,
Univ. J. Math. Appl., 5(4) (2022), 145-155.

A. F. Horadam, Pell identities, Fibonacci Quart., 9(3) (1971), 245-252.

N. Karaaslan, T. Yagmur, (s,¢)-Modified Pell sequence and its matrix representation, Erzincan Univ. J. Sci. Tech., 12(2)
(2019), 863-873.



	Introduction
	Binomial Transform of Modified (s,t)-Pell Matrix Sequences
	The s-Binomial Transforms of the (s,t)-Pell Matrix Sequences
	The Rising Binomial Transform of the (s,t)-Pell Matrix Sequence
	The Falling Binomial Transform of The (s,t)-Pell Matrix Sequence
	Conclusion
	References

