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Abstract
In this paper, bicomplex k-Fibonacci quaternions are defined. Also, some algebraic properties of bicomplex
k-Fibonacci quaternions are investigated. For example, the summation formula, generating functions, Binet’s
formula, the Honsberger identity, the d’Ocagne’s identity, Cassini’s identity, Catalan’s identity for these quaternions
are given. In the last part, a different way to find n− th term of the bicomplex k-Fibonacci quaternion sequence
was given using the determinant of a tridiagonal matrix.
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1. Introduction
In 2007, the k-Fibonacci sequence {Fk,n}n∈N is defined by Falcon and Plaza [1, 2] as follows

Fk,0 = 0, Fk,1 = 1
Fk,n+1 = k Fk,n + Fk,n−1, n≥ 1

or
{Fk,n}n∈N = {0, 1, k, k2 +1, k3 +2k, k4 +3k2 +1, ...}.


Here, k is a positive real number.
In 2015, Ramirez [3] defined the the k-Fibonacci and the k-Lucas quaternions as follows:

Dk,n ={Fk,n + iFk,n+1 + j Fk,n+2 +kFk,n+3 | Fk,n, n− th k-Fibonacci number},

and

Pk,n ={Lk,n + iLk,n+1 + j Lk,n+2 +kLk,n+3 | Lk,n, n− th k-Lucas number}

where i, j and k satisfy the multiplication rules

i2 = j2 = k2 =−1 , i j =−j i = k , j k =−kj = i , k i =−ik = j .

In 1892, bicomplex numbers were introduced by Corrado Segre, for the first time [4]. In 1991, G. Baley Price, the bicomplex
numbers gave in the book based on multicomplex spaces and functions [5]. The set of bicomplex numbers can be expressed by
a basis {1 , i , j , i j} as,

BC= {q = q1 + iq2 + jq3 + i jq4 | q1,q2,q3,q4 ∈ R}
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where i, j and i j satisfy the conditions

i2 =−1, j2 =−1, i j = j i. (1.1)

In 2019, bicomplex k-pell quaternions were introduced by Catarino Paula, [6] as follows

BCP
k,n ={Pk,n + iPk,n+1 + j Pk,n+2 + i j Pk,n+3 |Pk,n, n− th k-Pell number},

where i, j and i j satisfy the conditions

i2 =−1, j2 =−1, i j = j i.

The aim of this study is to define bicomplex k-Fibonacci quaternions with k-Fibonacci number and bicomplex number and to
give their algebraic properties.

2. The bicomplex k-Fibonacci numbers

Definition 2.1. The bicomplex k-Fibonacci and k-Lucas numbers can be define by with the basis {1, i, j, i j}, where i, j and
i j satisfy the conditions

i2 =−1, j2 =−1, i j = j i, (i j)2 = 1.

as

BCFk,n =(Fk,n + iFk,n+1)+ j (Fk,n+2 + iFk,n+3)

=Fk,n + iFk,n+1 + j Fk,n+2 + i j Fk,n+3

and

BCLk,n =(Lk,n + iLk,n+1)+ j (Lk,n+2 + iLk,n+3)

=Lk,n + iLk,n+1 + j Lk,n+2 + i j Lk,n+3.
(2.1)

For two bicomplex k-Fibonacci numbers, addition and subtraction are defined by the following:

BCFk,n±BCFk,m = (Fk,n±Fk,m)+ i(Fk,n+1±Fk,m+1)+ j (Fk,n+2±Fk,m+2)+ i j (Fk,n+3±Fk,m+3)

and multiplication of by

BCFk,n× BCFk,m = (Fk,n Fk,m−Fk,n+1 Fk,m+1−Fk,n+2 Fk,m+2−Fk,n+3 Fk,m+3)
+i(Fk,n Fk,m+1 +Fk,n+1 Fk,m−Fk,n+2 Fk,m+3−Fk,n+3 Fk,m+2)
+ j (Fk,n Fk,m+2 +Fk,n+2 Fk,m−Fk,n+1 Fk,m+3−Fk,n+3 Fk,m+1)
+i j (Fk,n Fk,m+3 +Fk,n+3 Fk,m +Fk,n+1 Fk,m+2 +Fk,n+2 Fk,m+1)

= BCFk,m× BCFk,n .

3. The bicomplex k-Fibonacci quaternions and some basic properties
In 2018, the bicomplex Fibonacci quaternions defined by Aydın Torunbalcı [7] as follows

QF n = Fn + iFn+1 + j Fn+2 + i j Fn+3

where quaternionic units satisfy the rules Eq. 1.1. In this section, firstly the bicomplex k-Fibonacci quaternions will be defined.

Definition 3.1. The bicomplex k-Fibonacci quaternions are defined by using the bicomplex numbers and k-Fibonacci numbers
as follows

BCFk,n =Fk,n + iFk,n+1 + j Fk,n+2 + i j Fk,n+3 (3.1)

where quaternionic units satisfy the rules Eq. 1.1.
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Let BCFk,n and BCFk,m be two bicomplex k-Fibonacci quaternions. For two bicomplex k-Fibonacci quaternions, addition
and subtraction are defined in the obvious way,

BCFk,n ±BCFk,m = (Fk,n + iFk,n+1 + j Fk,n+2 + i j Fk,n+3)± (Fk,m + iFk,m+1 + j Fk,m+2 + i j Fk,m+3)
= (Fk,n±Fk,m)+ i(Fk,n+1±Fk,m+1)+ j (Fk,n+2±Fk,m+2)+ i j (Fk,n+3±Fk,m+3).

and multiplication by

BCFk,n × BCFk,m = [Fk,n Fk,m−Fk,n+1 Fk,m+1−Fk,n+2 Fk,m+2 +Fk,n+3 Fk,m+3]
+i [Fk,n Fk,m+1 +Fk,n+1 Fk,m−Fk,n+2 Fk,m+3−Fk,n+3 Fk,m+2]
+ j [Fk,n Fk,m+2−Fk,n+1 Fk,m+3 +Fk,n+2 Fk,m−Fk,n+3 Fk,m+1]
+i j [Fk,n Fk,m+3 +Fk,n+1 Fk,m+2 +Fk,n+2 Fk,m+1 +Fk,n+3 Fk,m]

= BCFk,m × BCFk,n .

The different conjugations for bicomplex k-Fibonacci quaternions are presented as follows:

(BCFk,n)∗1 =Fk,n− iFk,n+1 + j Fk,n+2− i j Fk,n+3,

(BCFk,n)∗2 =Fk,n + iFk,n+1− j Fk,n+2− i j Fk,n+3,

(BCFk,n)∗3 =Fk,n− iFk,n+1− j Fk,n+2 + i j Fk,n+3.

Therefore, the norm of the bicomplex k-Fibonacci quaternion BCFk,n is defined in three different ways as follows

N(BCFk,n)∗1 = ‖BCFk,n × (BCFk,n)∗1‖2

= |(F2
k,n +F2

k,n+1)− (F2
k,n+2 +F2

k,n+3)+2 j (Fk,n Fk,n+2 +Fk,n+1 Fk,n+3) |
= |Fk,2n+1−Fk,2n+5 +2 j Fk,2n+3|= BCFk,n (BCFk,n)∗1 ,

N(BCFk,n)∗2 = ‖BCFk,n × (BCFk,n)∗2‖2

= |(F2
k,n−F2

k,n+1)+(F2
k,n+2−F2

k,n+3)+2 iFk,n Fk,n+1 + k Fk,2n+3 |= BCFk,n (BCFk,n)∗2 ,

N(BCFk,n)∗3 = ‖BCFk,n × (BCFk,n)∗3‖2

= |(F2
k,n +F2

k,n+1)+(F2
k,n+2 +F2

k,n+3)+2 i j (Fk,n Fk,n+3−Fk,n+1 Fk,n+2) |
= |Fk,2n+1 +Fk,2n+5 +2 i j (−1)n+1 k |= BCFk,n (BCFk,n)∗3 .

In the following theorem, some properties related to the bicomplex k-Fibonacci quaternions are given.

Theorem 3.2. Let BCFk,n be the bicomplex k-Fibonacci quaternion. In this case, we can give the following relations:

BCFk,n+2 = BCFk,n + kBCFk,n+1 , (3.2)

(BCFk,n)2 +(BCFk,n+1)2 = BCFk,2n+1 +(k Fk,2n+6−Fk,2n+3)+ i(Fk,2n+2−2Fk,2n+6)
+ j (Fk,2n+3−2Fk,2n+5)+ i j (3Fk,2n+4),

(3.3)

(BCFk,n+1)2− (BCFk,n−1)2 = k [BCFk,2n −Fk,2n+2 + k Fk,2n+5 + i(Fk,2n+1−2Fk,2n+5)
+ j (−Fk,2n+2−2k Fk,2n+3)+ i j (3Fk,2n+3) ],

(3.4)

BCFk,n+1 +BCFk,n−1 = BCLk,n , (3.5)

BCFk,n+2 −BCFk,n−2 = kBCLk,n . (3.6)



On the Bicomplex k-Fibonacci Quaternions — 230/234

Proof. (3.2): By the Eq.(3.1) we get,

BCFk,n + kBCFk,n+1 = (Fk,n + k Fk,n+1)+ i(Fk,n+1 + k Fk,n+2)+ j (Fk,n+2 + k Fk,n+3)+ i j (Fk,n+3 + k Fk,n+4)
= Fk,n+2 + iFk,n+3 + j Fk,n+4 + i j Fk,n+5
= BCFk,n+2 .

(3.3): By the Eq.(3.1) we get,

(BCFk,n)2 +(BCFk,n+1)2 = (Fk,2n+1−Fk,2n+3−Fk,2n+5 +Fk,2n+7)+2 i(Fk,2n+2−Fk,2n+6)
+2 j (Fk,2n+3−Fk,2n+5)+2 i j (2Fk,2n+4)

= (Fk,2n+1 + iFk,2n+2 + j Fk,2n+3 + i j Fk,2n+4)−Fk,2n+3−Fk,2n+5 +Fk,2n+7
+i(Fk,2n+2−2Fk,2n+6)+ j (Fk,2n+3−2Fk,2n+5)+ i j (3Fk,2n+4)

= BCFk,2n+1 +(k Fk,2n+6−Fk,2n+3)
+i(Fk,2n+2−2Fk,2n+6)+ j (Fk,2n+3−2Fk,2n+5)+ i j (3Fk,2n+4).

(3.4): By the Eq.(3.1) we get,

(BCFk,n+1)2− (BCFk,n−1)2 = [(F2
k,n+1−F2

k,n−1)− (F2
k,n+2−F2

k,n)− (F2
k,n+3−F2

k,n+1)+(F2
k,n+4−F2

k,n+2) ]

+2 i [ (Fk,n+1 Fk,n+2−Fk,n−1 Fk,n)− (Fk,n+3 Fk,n+4−Fk,n+1 Fk,n+2) ]
+2 j [ (Fk,n+1 Fk,n+3−Fk,n−1 Fk,n+1)− (Fk,n+2 Fk,n+4−Fk,n Fk,n+2) ]
+2 i j [ (Fk,n+1 Fk,n+4−Fk,n−1 Fk,n+2)+(Fk,n+2 Fk,n+3−Fk,n Fk,n+1) ]

= k (Fk,2n− k Fk,2n+2− k Fk,2n+4 + k Fk,2n+6)
+2 i(k Fk,2n+1− k Fk,2n+5)+2 j (−k2 Fk,2n+3)+2 i j (2k Fk,2n+3)

= k [BCFk,2n −Fk,2n+2 + k Fk,2n+5 + i(Fk,2n+1−2Fk,2n+5)
+ j (−Fk,2n+2−2k Fk,2n+3)+ i j (3Fk,2n+3) ].

(3.5) and (3.6):Proof of equalities can easily be done using Eq.(2.1).

Theorem 3.3. Let BCFk,n be the bicomplex k-Fibonacci quaternion. Then, we have the following identities
n

∑
s=1

BCFk,s =
1
k
(BCFk,n+1 +BCFk,n −BCFk,1 −BCFk,0 ),

n

∑
s=1

BCFk,2s−1 =
1
k
(BCFk,2n −BCFk,0), (3.7)

n

∑
s=1

BCFk,2s =
1
k
(BCFk,2n+1 −BCFk,1).

Proof. Proof can be easily done using sums of series following

∑
n
i=1 Fk,i =

1
k (Fk,n+1 +Fk,n−1) ,

n
∑

i=1
Fk,2i+1 =

1
k Fk,2n+2 and

n
∑

i=1
Fk,2i =

1
k (F2n+1−1) [1] .

4. Generating functions and Binet’s formula
In this section, the generating functions and the Binet’s formula of the bicomplex k-Fibonacci quaternions will be defined.

Theorem 4.1. Let BCFk,n be the bicomplex k-Fibonacci quaternion. For the generating function for these quaternions is as
follows:

gBCFk,n (t) =
n

∑
s=1

BCFk,n tn =
BCFk,0 +(BCFk,1 − kBCFk,0) t

1− kt− t2

Proof. Using the definition of generating function, we obtain

gBCFk,n (t) = BCFk,0 +BCFk,1 t + . . . +BCFk,n tn + . . . .

Multiplying both sides of Eq.(3.30) and using Eq.(3.7), we have

(1− kt− t2)gBCFk,n (t) = BCFk,0 +(BCFk,1 − kBCFk,0) t .

Thus, the proof is completed.
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Theorem 4.2. Let BCFk,n be the bicomplex k-Fibonacci quaternion. For n≥ 1, Binet’s formula for these quaternions is as
follows:

BCFk,n =
1

α−β

(
α̂ α

n− β̂ β
n
)

where

α̂ = 1+ iα + j α2 + i j α3, α = k+
√

k2+4
2 ,

β̂ = 1+ iβ + j β 2 + i j β 3, β = k−
√

k2+4
2 ,

α +β = k , α−β =
√

k2 +4 , αβ =−1.

Proof. Using the Binet formula for k-Fibonacci number [2], we obtain

BCFk,n = Fk,n + iFk,n+1 + j Fk,n+2 + i j Fk,n+3

= αn−β n√
k2+4

+ i(αn+1−β n+1√
k2+4

)+ j (αn+2−β n+2√
k2+4

)+ i j (αn+3−β n+3√
k2+4

)

= αn (1+iα+ j α2+i j α3)−β n (1+iβ+ j β 2+i j β 3)√
k2+4

= 1√
k2+4

( α̂ αn− β̂ β n).

where α̂ = 1+ iα + j α2 + i j α3, β̂ = 1+ iβ + j β 2 + i j β 3.

5. Some identities for bicomplex k-Fibonacci quaternions
Theorem 5.1. Honsberger Identity
For n,m≥ 0 the Honsberger identity for the bicomplex k-Fibonacci quaternions is given by

BCFk,n BCFk,m +BCFk,n+1 BCFk,m+1 = BCFk,n+m+1 −Fk,n+m+3 + k Fk,n+m+6 + i(Fk,n+m+2−2Fk,n+m+6)
+ j (Fk,n+m+3−2Fk,n+m+5)+ i j (3Fk,n+m+4).

(5.1)

Proof. (5.1): By the Eq.(3.1) we get,

BCFk,n BCFk,m +BCFk,n+1 BCFk,m+1 = (Fk,n+m+1 + iFk,n+m+2 + j Fk,n+m+3 + i j Fk,n+m+4)−Fk,n+m+3 + k Fk,n+m+6
+i(Fk,n+m+2−2Fk,n+m+6)+ j (Fk,n+m+3−2Fk,n+m+5)+ i j (3Fk,n+m+4)

= BCFk,n+m+1 −Fk,n+m+3 + k Fk,n+m+6 + i(Fk,n+m+2−2Fk,n+m+6)
+ j (Fk,n+m+3−2Fk,n+m+3)+ i j (3Fk,n+m+4).

where the identity Fk,nFk,m +Fk,n+1Fk,m+1 = Fk,n+m+1 was used [1].

Theorem 5.2. D’Ocagne’s Identity
For n,m≥ 0 the D’Ocagne’s identity for the bicomplex k-Fibonacci quaternions is given by

BCFk,n BCFk,m+1 −BCFk,n+1 BCFk,m = (−1)m Fk,n−m [2(k2 +2) j+(k3 +2k) i j ]. (5.2)

Proof. (5.2): By the Eq.(3.1) we get,

BCFk,n BCFk,m+1 −BCFk,n+1 BCFk,m = [(Fk,nFk,m+1−Fk,n+1Fk,m)− (Fk,n+1Fk,m+2−Fk,n+2Fk,m+1)
−(Fk,n+2Fk,m+3−Fk,n+3Fk,m+2)+(Fk,n+3Fk,m+4−Fk,n+4Fk,m+3) ]

+ i [ (Fk,nFk,m+2−Fk,n+1Fk,m+1)+(Fk,n+1Fk,m+1−Fk,n+2Fk,m)
−(Fk,n+3Fk,m+3−Fk,n+4Fk,m+2) ]

+ j [ (Fk,nFk,m+3−Fk,n+1Fk,m+2)+(Fk,n+2Fk,m+1−Fk,n+3Fk,m)
−(Fk,n+1Fk,m+4−Fk,n+2Fk,m+3)− (Fk,n+3Fk,m+2−Fk,n+4Fk,m+1) ]

+ i j [ (Fk,nFk,m+4−Fk,n+1Fk,m+3)+(Fk,n+1Fk,m+3−Fk,n+2Fk,m+2)
+(Fk,n+2Fk,m+2−Fk,n+3Fk,m+1)+(Fk,n+3Fk,m+1Fk,n+4Fk,m) ]

= (−1)m Fk,n−m [2(k2 +2) j+(k3 +2k) i j ] .

where the identity Fk,mFk,n+1−Fk,m+1Fk,n = (−1)nFk,m−n is used [1].
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Theorem 5.3. Catalan’s Identity
Let BCFk,n+r be the bicomplex k-Fibonacci quaternion. For n≥ 1, Catalan’s identity for BCFk,n+r is as follows:

BCFk,n+r−1 BCFk,n+r+1 − (BCFk,n+r)2 = (−1)n+r [2(k2 +2) j+ (k3 +2k) i j ]. (5.3)

Proof. (5.3): By using (3.1) we get

BCFk,n+r−1 BCFk,n+r+1 − (BCFk,n+r)2 = (Fk,n+r−1Fk,n+r+1−F2
k,n+r)− (Fk,n+rFk,n+r+2−F2

k,n+r+1)

(Fk,n+r+1Fk,n+r+3−F2
k,n+r+2)+(Fk,n+r+2Fk,n+r+4−F2

k,n+r+3)

+i [ (Fk,n+r−1Fk,n+r+2)− (Fk,n+rFk,n+r+1)− (Fk,n+r+1Fk,n+r+4−Fk,n+r+2Fk,n+r+3)
+ j [ (Fk,n+r−1Fk,n+r+3−Fk,n+rFk,n+r+2)− (Fk,n+rFk,n+r+4−Fk,n+r+1Fk,n+r+3)
+(Fk,n+r+1Fk,n+r+1−Fk,n+r+2Fk,n+r)− (Fk,n+r+2Fk,n+r+2−Fk,n+r+3Fk,n+r+1) ]

+i j [ (Fk,n+r−1Fk,n+r+4−Fk,n+rFk,n+r+3)
+(Fk,n+rFk,n+r+3−Fk,n+r+1Fk,n+r+2)+(Fk,n+r+2Fk,n+r+1−Fk,n+r+3Fk,n+r) ]

= (−1)n+r [2(k2 +2) j+ (k3 +2k) i j ]

where the identity of the k-Fibonacci numbers Fk,n+r−1Fk,n+r+1−F2
k,n+r = (−1)n+r is used [2]. Furthermore;

Fk,n+r−1 Fk,n+r+2 +Fk,n+r Fk,n+r+1 = (−1)n+r k,
Fk,n+r−1 Fk,n+r+3−Fk,n+r Fk,n+r+2 = (−1)n+r (k2 +1),
Fk,n+r+1 Fk,n+r+3−Fk,n+r Fk,n+r+4 = (−1)n+r (k2 +1),
Fk,n+r−1 Fk,n+r+4−Fk,n+r Fk,n+r+3 = (−1)n+r (k3 +2k),
Fk,n+r Fk,n+r+3−Fk,n+r+1 Fk,n+r+2 = (−1)n+r+1 k,
Fk,n+r+2 Fk,n+r+1−Fk,n+r+3 Fk,n+r = (−1)n+r k .

are used.

Theorem 5.4. Cassini’s Identity
Let BCFk,n be the bicomplex k-Fibonacci quaternion. For n≥ 1, Cassini’s identity for BCFk,n is as follows:

BCFk,n−1 BCFk,n+1 − (BCFk,n)2 = (−1)n [2(k2 +2) j+ (k3 +2k) i j ]. (5.4)

Proof. (5.4): By using (3.1) we get

BCFk,n−1 BCFk,n+1 − (BCFk,n)2 = [(Fk,n−1Fk,n+1−F2
k,n)− (Fk,nFk,n+2−F2

k,n+1)

−(Fk,n+1Fk,n+3−F2
k,n+2)+(Fk,n+2Fk,n+4−F2

k,n+3) ]

+i [ (Fk,n−1Fk,n+2−Fk,nFk,n+1)− (Fk,n+1Fk,n+4−Fk,n+2Fk,n+3) ]
+ j [ (Fk,n−1Fk,n+3−Fk,nFk,n+2)− (Fk,nFk,n+4−Fk,n+1Fk,n+3)
+(Fk,n+1Fk,n+1−Fk,n+2Fk,n)− (Fk,n+2Fk,n+2−Fk,n+3Fk,n+1) ]

+i j (Fk,n−1Fk,n+4−Fk,nFk,n+3)
= (−1)n [2(k2 +2) j+ (k3 +2k) i j ].

where the identities of the k-Fibonacci numbers Fk,n−1Fk,n+1−F2
k,n = (−1)n [2]. Furthermore;

Fk,n−1Fk,n+2−Fk,nFk,n+1 = k (−1)n

Fk,n−1Fk,n+3−Fk,nFk,n+2 = (k2 +1)(−1)n ,
Fk,n+1Fk,n+3−Fk,nFk,n+4 = (k2 +1)(−1)n ,
Fk,n−1Fk,n+4−Fk,nFk,n+3 = (k3 +2k)(−1)n

are used.

6. An application of bicomplex k-Fibonacci quaternions in tridiagonal matrices

In this section, we give another method to obtain the n-th term of bicomplex k-Fibonacci quaternion sequence as the calculation
of a tridiagonal matrix [8].
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Theorem 6.1. Let xn be any second-order linear sequence, defined recursively as

xn+1 = Axn +Bxn−1, n≥ 1

with the values x0 =C, x1 = D. Then,for all n≥ 0,

xn = det



C D 0 0 . . . 0 0
−1 0 B 0 . . . 0 0
0 −1 A B . . . 0 0
...

. . .
. . .

. . .
. . .

...
...

0 0 0 0 . . . A B
0 0 0 0 . . . −1 A


Theorem 6.2. Now, let’s consider the second-order linear sequence BCFk,n+1 =BCFk,n +kBCFk,n−1 . Using the previous theorem
and taking A = 1, B = k, C = BCFk,0 , D = BCFk,1 the following determinant was obtained.

BCFk,n = det



BCFk,0 BCFk,1 0 0 . . . 0 0
−1 0 1 0 . . . 0 0
0 −1 k 1 . . . 0 0
...

. . .
. . .

. . .
. . .

...
...

0 0 0 0 . . . k 1
0 0 0 0 . . . −1 k


Proof. For n≥ 0, using the above theorem, we have

BCFk,0 =
∣∣ BCFk,0 |= BCFk,0 ,

BCFk,1 =

∣∣∣∣ BCFk,0 BCFk,1

−1 0

∣∣∣∣= BCFk,1 ,

BCFk,2 =

∣∣∣∣∣∣
BCFk,0 BCFk,1 0
−1 0 1
0 −1 k

∣∣∣∣∣∣
= BCFk,0

∣∣∣∣ 0 1
−1 k

∣∣∣∣−BCFk,1

∣∣∣∣ −1 1
0 k

∣∣∣∣
= BCFk,0 + kBCFk,1 = BCFk,2 ,

BCFk,3 =

∣∣∣∣∣∣∣∣
BCFk,0 BCFk,1 0 0
−1 0 1 0
0 −1 k 1
0 0 −1 k

∣∣∣∣∣∣∣∣
= BCFk,0

∣∣∣∣∣∣
0 1 0
−1 k 1
0 −1 k

∣∣∣∣∣∣−BCFk,1

∣∣∣∣∣∣
−1 1 0
0 k 1
0 −1 k

∣∣∣∣∣∣
= BCFk,0(−1)

∣∣∣∣ −1 1
0 k

∣∣∣∣−BCFk,1(−1)
∣∣∣∣ k 1
−1 k

∣∣∣∣
= kBCFk,0 +BCFk,1(1+ k2)

= BCFk,1 +(k2BCFk,1 + kBCFk,0) = kBCFk,2 +BCFk,1 = BCFk,3
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In this way, BCFk,n n-th term is obtained by calculating the determinant nxn.

7. Conclusion
In this paper, a number of new results on bicomplex k-Fibonacci quaternions were derived. Furthermore, a different way to find
the n-th term of Bicomplex k-Fibonacci quaternion sequence was expressed using the determinant of a tridiagonal matrix.
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