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Abstract:- In this article we present incredible associated
some derived sequences of k- Jacobsthal and k - Jacobsthal
Lucas numbers and we give Diophantine triples for (a, b, ¢) with

the property D (j% ,,_1)-
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I. INTRODUCTION

Fibonacci sequence is the very popular for its magnificent
and remarkable properties. In recent times, some of the
sequences were generalized for any positive real number k.
The studies of k-Fibonacci sequence, k-Lucas sequence, k-
Jacobhstal and k-Jacobhstal-Lucas sequences etc., can be
found.

S. Uygun, and H.Eldogan, defined k-jacobsthal and k-
jacobsthal  lucas  sequences Jen = Kjgn-1 +
ij,n—z' jk,O = Oﬁjk,l = 1,Tl =2 and

Jin = Kin-1 + 2k n—2, Jko =2, Jko=k,n=2

Give some properties of the k-Jacobsthal and k-
jacobsthal Lucas sequence. S.Vidhayalaxmi M.A.Gopalan
and E.Premalatha provides observations on derived k-
Fibonacci and derived k- Fibonacci Lucas sequences. Now ,
we bring in the some derived sequences of k-Jacobsthal and
k-Jacobsthal Lucas numbers. Also give Diophantine triple
for (a,b,c) with property D(jZ,_,) and D(§% ,_1) -

Section |

Derived k-Jacobsthal Sequence

For any positive real number k, the derived k-Jacobsthal
sequence {jy n}n=1 Is defined as j, o = 0,1 = 1 and
Jin+1 = K jxn — 2 jxn—1 for n = 2 Binet form of for
jk,n IS
j— an_

jk,n -

ﬁnwherea+[3 =k,af = -2

o

Derived k-Jacobsthal Lucas Sequence

The derived k-Jacobsthal Lucas sequence {jj,}n=1 iS
defined as j, o = 2, Jr1 = k and

Jen+1 = kixn — 23k n-1 for n = 2 Binet form of for j, ,,
is
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fkm = a™+p" wherea+pB =kaf = -2

Derived k-Jacobsthal facts are prearranged

L k2 =k

2. jus =k*-=2

3. Jjxa =k®—4k

4. jrs =k*—6k?>+4

5. Jre =k°®—8Kk3+ 12k

6.  Jry =k°—10k* +24k* -8

7. jxg = k7 —12k> 4+ 40k® — 32k

8. Jjro = k®—14k®+ 60k* — 80k + 8

9. Jjrio = k°—16k7 + 84k° — 160k + 72k

10.  jp11 = k*® + 18k® + 36k°® — 280k* + 232k? —
16

11, jrqz = k*—20k° + 68k” — 296k® + 352k> —
160k

12, jrqs = k*2—22k" + 104k® — 101k® + 912k* —
624k? + 32

13, jrqa = k'3 — 24k +149K° — 237k7 +
1404k5 — 1328k3 + 152k

14, jpqs = k' — 26k + 193k*0 — 445k° +
1606k® — 3152k* + 1400k? — 64

Derived k-Jacobsthal Lucas facts are prearranged

1 Jk2 = k?—4

2. Jr3 =k*— 6k

3. Jka=k*—8k*+8

4. Jrs = k> — 10k> + 20k

5. Jre = k®—12k* +36k* - 16

6. Jr7 = k7 — 14k® + 56k3 — 56k

7. Jrg = k® — 16k® + 80k* — 128k* + 32

8. Jro = k% — 18k7+108k® — 240k> + 144k

9. Jr10 = k'° —20k® + 140k® — 400k* + 400k? —
64

10, Jeq1 = k'™ —22k° + 158k” — 508k® + 640k3 —
208k

11 Jp12 = k' —24k*® + 198k8 — 788k® +
1440k* — 1008k2 + 128

12. jk,13 = k13 — 26k 4+ 242k° — 1104k7 +
2456k° — 2288k3 + 544k

13, jrae = k™ —28k'? + 290
4032k® — 5168k* + 2560k? — 256

14, Jeqs = k'S — 30k + 342k — 1984k° +
6240k” — 10080k5 + 7136k3 — 1344k

k'® — 15008 +
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SOME DERIVED SEQUENCES OF K-JACOBSTHAL AND K- JACOBSTHAL LUCAS

Properties of Derived k-Jacobsthal and k-Jacobsthal
Lucas sequences

=

jk,n+1 _jk,n—l = ik,n

Jr2n = Jrkn jk,n

jk,Zn -2 = (jk,n)z

jk,3n + 3,]\k,n = (,]\k,n)3

Jkon = (k2 = 8)jin + 271
Jkani1 = (K% = 8)jinjins1 + 27k
Jen+tfin-1 — jk,Zn =2""k

ji,n - (kz - 8)jk,n: 4.2"

Jen — (k? = 8)%icn=16. 2" 2n
jk,Zn = (kz - 8)jk,n+1jk,n—1 + zn(kz —-4)
jk,mik,n +jk,njk,m = 2jkmen
jk,mik,n _jk,njk,m = 2n+1jk,m+n
jk,mik,n = Jemn T 2njk,m—n

© ®oNoO RN

e el
w N e o

jk,m+nim—n - ik,Zm + 2]\k,Zn
15, Jmendm-n = Jemen — 2njk,m—n
Section Il & Results
The three distinct integers a, b, c such that “product of
any two from the set added with jZ,,_; is a perfect square”.
Leta = jynirandb = jin

Let ¢ be any non — zero integer.
Consider

[ERN
e

2 — 2
ac + Jkn-1 =

This becomes
Jin+1 € +jl%,n—1 = 32 (1)
as well
bc +jl§,n—1 = yz
provides
ik,nc +jl§,n—1 = yz (2
Using some algebra,
’]\k,nﬁz _jk,n+1V2 = jl%,n—l (jkn _jk,n+1) (3)
with the linear transformations
B=X+ jeneiT

y=X+ ]k,nT
and T =1 we have
X = jk,n—l +jk,n+1 and
From (1)
c= 4'(jk,n—1 +jk,n+1)
hence (a, b, c) is the Diophatine triple with the property

B = 2jk,n+1 + jrn-1

D(in-1) -
n k a b c
1 1 1 1 4
2 1 3 5 16
3 1 5 7 24
Remark :

In the same way the identical mode to apply D(j; ,_,
and to find the Diophantine triples.

Leta=junszand b= jinu(k> +8) ¢ =4(jens +
Jkn+1)
n k a b c
1 1 5 9 28
2 1 7 9 32
3 1 17 27 88
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