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Abstract: In this paper a we have established and proved new generalised properties on one of the schemes of
multiplicative Triple sequence using combinatorics.

1. Introduction

Sequence and series have wide applications, combinatorics is a strong concept of Number theory in
mathematics with the help of combinatorics many problems on mathematics have been solved. Many
mathematicians have generalised many properties on well-known Fibonacci and Lucas sequence using
combinatorics. The concept triple sequence was first introduced by Jin-Zai Lee & Jia-Sheng Lee [1] in 1987.
There are different schemes possible for multiplicative triple sequence, in this paper we have established and
prove new generalised identities by using combinatorics approach

2. Multiplicative Triple sequence

The one of the schemes of Multiplicative Triple sequence is defined by the recurrence relations

On+2 = Vn+1Vn o Briz = Ani1Qn, Yn+2 = Bn+1Pn (2.1)
For all integer n > 0, with initial conditions
g = Q, a1=d, 180=b1 ,31=€, Yo =6, )/1=f
Where a, d, b, e, cand f are real numbers

Theorem 2.1 If a,, and y,, are define by equation (2.1) then (for n > 0)

n+3m-1

@m-1
Yn+em—-2 = 1_[ a; o (2.2)

i=n
Proof: Theorem can be proved by mathematical induction method on n and m

n!

Forn =1 and m = 1 by equations (2.1) and (2.2) and the fact that () =

3

() 2
nai‘ Y= asa;
i=1

ri(n-r)!

by using equation (2.1) we have

3
1_[ ai(i_l) = B3fs =V3
i=1

which provesforn =1 andm =1

Suppose the theorem is true for n = k and m = 1 so by equation (2.2)
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k+2

_ (i2) 2.3
Vi+a = (Xl. ( . )
i=k
Now to prove for n = k + 1 and m = 1 by using equation (2.1), (2.2) and the fact that (") = r'(:ir)'
T () :
1_[ a; = O +10k420k+3
i=k+1
by using equation (2.1) we have
T (ed)
l_[ a; = Yk+s
i=k+1
which proves the theoremforn =k + 1and m = 1.
Suppose the theorem is true for all integers n = h and m = k so by equation (2.2)
h+3k-1 (3ik__hl)
Yh+ek-2 = 1_[ a; (2.4)

i=h

Now to prove for all integers n = h and m = k + 1 by using equation (2.1), (2.2) and the fact that (’;) =

n!

ri(n-r)!
h+3(k+1)—-1
+30kt1) (3(k+1h)—1) (3k+2) (3k+2) (3II§+2)
i— _ 0 1 3k+2
| | a; =y Qpyg " e Ppigpgo
i=h
by using equation (2.1) we have
h+3(k+1)-1
(3(’('-"];‘3—1)
i- _
| | a; = Yh+6(k+1)-2
i=h

which proves the theorem.

Theorem 2.2 If 8,, and y,, are define by equation (2.1) then (for n > 0)

n+3k—-1

sz = | | W) (2:5)

Proof: Theorem can be proved by mathematical induction method on n and m

n!

Forn =1 and m = 1 by equations (2.1) and (2.5) and the fact that () =

3
2
||ﬁﬂ=hﬁh
i=1

ri(n-r)!

by using equation (2.1) we have

which provesforn =1 andm =1
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Suppose the theorem is true for n = k and m = 1 so by equation (2.5)

k+2 5
Br+a = ﬂyl- =+) (2.6)
i=i
Now to prove for n = k 4+ 1 and m = 1 by using equation (2.1), (2.5) and the fact that (’:) = Tl(;ir)l
k+3 ( ; )
1_[ Yi e = Vk+1)/l%+2yk+3
i=k+1
by using equation (2.1) we have
k+3
2
[ =g
i=k+1
which proves the theoremforn = k+ 1and m = 1.
Suppose the theorem is true for all integers n = h and m = k so by equation (2.5)
h+3k—1 (3k—1)
Br+ek-2 = 1_[ Vi £ (2.7)
i=h
Now to prove for all integers n = h and m = k + 1 by using equation (2.1), (2.5) and the fact that (’;) =
n!
r!(n—-r)!
Y (3(k+1)—1) (3k+2) (3k+2) (3£+2)
i-h o 0 1 3k+2
1_[ Yi =V Yhe1 - Vatsk+2
i=h
by using equation (2.1) we have
h+3(k+1)-1 (3(k+1)_1)
l_[ Vi " = Brrekan)—2
i=h

which proves the theorem.

Theorem 2.3 If a,, and ,, are define by equation (2.1) then (for n > 0)

n+3k—-1

sz = | | BT (2.8)

Proof: Theorem can be proved by mathematical induction method on n and m

n!

Forn =1 and m = 1 by equations (2.1) and (2.8) and the fact that () =

ﬁﬁfifl) = B.2B;

ri(n-r)!

by using equation (2.1) we have

3
(:2)

nﬁi Y=Yy =0

i=1

which provesforn =1 andm =1

JETIREL06050 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 263


http://www.jetir.org/

© 2019 JETIR February 2019, Volume 6, Issue 2 www.jetir.org (ISSN-2349-5162)

Suppose the theorem is true for n = k and m = 1 so by equation (2.8)

k+2

2
Apys = ﬂﬁi k) (2.9)
i=i
Now to prove for n = k 4+ 1 and m = 1 by using equation (2.1), (2.8) and the fact that (’:) = Tl(;ir)l
k+3 ( 5 )
1_[ ﬁi e = ﬁk+1:81§+2:3k+3
i=k+1
by using equation (2.1) we have
k+3
1—[ ﬁ_(i_(im) —
l
i=k+1
which proves the theoremforn = k+ 1and m = 1.
Suppose the theorem is true for all integers n = h and m = k so by equation (2.8)
h+3k-1 (3!{_}11)
An+ek—2 = 1_[ B; - (2.10)
i=h
Now to prove for all integers n = h and m = k + 1 by using equation (2.1), (2.8) and the fact that (’;) =
n!
r!(n—-r)!
hi (e == (3(k+1h)—1) (3k+2) (3k+2) (3£+2)
i— -t 0 1 3k+2
l_[ ﬁi o ﬁh ﬁh+1 " Fh+3k+2
i=h

by using equation (2.1) we have

h+3(k+1)-1

(3(k+1)—1)

i—h

| | ﬁi ' = Qpte(k+1)-2
i=h

which proves the theorem.
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