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1 Introduction

The n'" Jacobsthal number (n > 0) [1] is defined by

= ——.
3
In 2011, Krassimir T. Atanassov [2] generalized to the form
s _ s — (_1)n
s+ 1

where n is non-negative number and s is a positive real number.

And he also gave the form

st — (—=t)"
s+t

where n is non-negative integer and s # —t is arbitrary real number.

st
Jot =

Y

In 2014, Alous Cesar F. Bueno [4] introduced si-Jacobsthal numbers and studied their prop-
erties. The n'* s;-Jacobsthal number is given by
Jsk — S};‘L B (_]‘)n’

Sk+1
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where s;, # 0 and s, 1 # 0, 1 are the k™ and (k + 1) terms of the real sequence {s;}5°,.
The purpose of this paper is to generate the new generalization of the Jacobsthal number and
investigate their properties.

2 Main Results

Definition 2.1. The n'" s;,, t-Jacobsthal number is given by

Jout _ Sk (20"
" S+t

where n is non-negative integer and sy, # t is the k' terms of the real sequence {s;, }°,

The first six members of the sequence {J:*} with respect to n are

n |01 2 3 4 5

JRENO |1 | sp—t | sk —spt+t2| sy —sit+spt? — 83 | sp — spt + sit? — spt® + ¢4

Theorem 2.2. For non-negative integer a
T = SR (A

Proof. Since

Jsk.,t —
n-+a S, —|—t
_ sk — (=) (=)°
S+ 1
_selsr = (=0)") | (=0 (s = (=)°
Sk —|— t Sk —I— t

= spJSEt + (=) It

Corollary 2.2.1. If a = 1 and a = 2 then
Tt = selpt 4 (1)

and

Tty = si it + (1) (sk = 1).
Theorem 2.3.
(sp 4 t™)Jset  ifnis even
(sp —tm) et ifnisodd .

skzt —
JZn -
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Proof.

f 8211 . (_t)Zn
Sk N
s+t

_ t2n

Jont =
sn
s+t
(s (s )
s+t

(s + t”)(sz;ﬂ(—;fm if n is even

- SEEY i nis odd
(sp+t™)Jswt  if nis even

(sm —t")J3t  if nis odd .

Theorem 2.4.
(s + t)JoRt Joet = ogn Joswt _ Jort,
Proof.
p— (=) (sE — (=)
t Jsk,thk,t — (Sk‘ ( k
(Sk + ) n n sp +t
_ s2 4 (—t)?" — 2(—t)" s}
Sk —f-t
_ 252" — s 4 (—)?" — 2(—t)"s}
S+t
_ 252 — 2(—t)"sh B sam — (—t)*"
Sk + t Sk + t
25305 — (<)) s - (<)
Sk + t Sk + t
= 257 gkt — okt
Theorem 2.5.

Tt Tt = s ot 4 R (=)™,
Proof. Note that s2 J58t + syt st = s — g (=)™

i ) A S 0

St | Tsmt
Jnil—i_Jnk o Sk —f- t Sk —|— t
syt 4 st JEE 4 s (=)™ — (=)™ 4 s — (=)
N Sk +1
sidptt(sk 1) + (=) (sx +1) +sf — (=0)"
N s+t

= skt + T4 (—t)"

Theorem 2.6.

Skt Skt Skt Skt n
IR = Tkt = s it — Joet (=)
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Proof.
s (<O s (1)
S + t B Sk + t
Sttt £ sptJprt 4 sp ()" — (=)™ — s+ (=1)"
S+t
skdpt ! (56 +1) + ()" (sk + ) — (s — (=1)")
S+t

= skt — 4 (—t)", O

Skvt Sk,t _
Jn+1_Jn -

Theorem 2.7. _—
2s;,

s+t

e, (St
2n+1 .

t
JSkt Joet
n n+1 Sk 4t

Proof.

ot s st — (=) [P — (—¢)7H!
PRI L EIC A CaETE i)

k Sk + t

_ = )M = (=)

(Sk + t)2
B (<t (s + (!
(Sk + t)2

[ |t s

S+t S+t
_ 25yt — g2t ()2l ()" (1 — s)
Sk —|— t Sk —|— t
2 oot (—tsp)™(1 — sp)

= —J. . [
P o1 T sp+1
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