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ABSTRACT 
 

In this paper, we have studied the generalized Complex k-Horadam and generalized Gaussian k-
Horadam sequences. We have given the generating functions and Binet formulas of generalized 
Complex k-Horadam and generalized Gaussian k-Horadam sequences. Moreover, we have 
obtained some important identities involving the generalized Complex k-Horadam and generalized 
Gaussian k-Horadam numbers. 
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1. INTRODUCTION  
 
Number sequences have many applications and 
play an important role in the field of biology, 
physics, chemistry, computer science, 
architecture and art. As in computation of spline 
functions, time series analysis, signal and image 
processing, queueing theory, polynomial and 
power series computations and many other 
areas, typical problems modelled by Toeplitz 
matrices are the numerical solution of certain 
differential and integral equations [1,2,3]. The 
literature includes many papers dealing            
with the special number sequences such as 
Fibonacci, Lucas, Pell, Jacobsthal, Mersenne, 
Fermat, Padovan and Perrin [4-20]. The books 
written by Koshy and Vajda collect and classify 
many results dealing with these number 
sequences, most of which have been obtained 
quite recently [16,18,19]. These number 
sequences have been generalized in many    
ways. Some equalities and inequalities           
have been found to be important for these 
numbers. 
 
Yazlık and Taşkara [20] defined a generalization 
k-Horadam sequence of the special second order 
sequences such as Fibonacci, Lucas, Pell, 
Jacobsthal and Horadam. Also, they investigated 
some of the new algebraic proporties for the 
generalized k-Horadam sequence. Gökbas¸ and 
Köse [10] defined generalized comlex k-
Horadam and generalized Gaussian k-Horadam 
sequences corresponding to the number 
sequences in the literature such as complex 
Fibonacci, complex Lucas, Gaussian Pell and 
Gaussian Jacobsthal. In addition, they gave 
some formulas for these sequences. 
 

In this paper, we have studied generalized 
complex k-Horadam and generalized Gaussian 
k-Horadam sequences. We have given 

generating functions and Binet formulas for these 
sequences. Moreover, we have obtained well-
known Cassini, Catalan and d’Ocagne identities 
involving generalized complex k-Horadam and 
generalized Gaussian k-Horadam numbers. 
 
In the section below, we have handle some 
definitions to use as a result of this article. 
 
Definition 1. [20] Let k be any positive real 
number and �(�) , �(�)  are scaler-value 
polynomials. For � ≥ 0  and ��(�) + 4�(�) > 0 , 
the generalized k-Horadam sequence {��,�}�∈� 
is defined by  
 

��,��� = �(�)��,��� + �(�)��,� 
 
with initial conditions ��,� = � and ��,� = �.  
 
In Table 1 for definition 1 summarizes some 
special cases of �(�), �(�), ��,� and ��,�. 
 
By giving the �(�) , �(�) , ��,�  and ��,�  values, 
the number sequences in the literature can be 
reached. 
  
Definition 2. [20] Let �� and �� be the roots of a 
second order difference equation of generalized 
k-Horadam sequence with recurrence relation 
��,��� = �(�)��,��� + �(�)��,�. For every � ∈ � 
 

��,� = ����,��� + (��,� − ����,�)��
���.  

 
Definition 3. [20] Let �� and �� be the roots of a 
second order difference equation of generalized 
k-Horadam sequence with recurrence relation 
��,��� = �(�)��,��� + �(�)��,�. For every � ∈ �, 
the Binet formula 
 

��,� =
(��,������,�)��

��(��,������,�)��
�

�����
 .  

 
Table 1. Some special cases of �(�), �(�), ��,� and ��,� 

 

[�(�), �(�)] (��,�, ��,�) k-Horadam Numbers 

[1, 1] 

[2, 1] 

[1, 2] 

(0, 1) 

(2, 2) 

(2, 1) 

Fibonacci Numbers 

Pell-Lucas Numbers 

Jacobsthal-Lucas Numbers 

[k, 1] (0, 1) k-Fibonacci Numbers 
 
Definition 4. [20] Let �, �, � ≥ 0 and {��,�} the generalized k-Horadam sequence be. 
 

��,���,� − ��,�����,��� =
[��(�)]���(��,���,����,���,���)(��,���,��������,���,�������)

��,�
� ���,�

� �(�)���,���,��(�)
 .      
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In the section below, we have handle some 
definitions to use as a result of this article (to be 
thrown, written twice) 
 
Definition 5. [10] Let k be any positive real 
number and �(�) , �(�)  are scaler-value 
polynomials. For � ≥ 0  and the generalized k-
Horadam sequence, the generalized        
Complex k-Horadam sequence {���,�}�∈�  is 
defined by  
 

���,��� = [�(�) + ���(�) + ��(�)]��,���

+ [�(�) + ��(�)�(�)]��,� 

 
with initial conditions ��,� = �  and ��,� = �        
and where �  is the imaginary unit                   
which satisfies �� = −1 . When equality is 
arranged, 
 

���,��� = ��,��� + ���,���. 
 

In Table 2 for definition 5 summarizes some 
special cases of �(�), �(�), ��,� and ��,�. 

 
By giving the �(�) , �(�) , ��,�  and ��,�  values, 
the number sequences in the literature can be 
reached. 
 
Definition 6. [10] Let k be any positive real 
number and �(�) , �(�)  are scaler-value 
polynomials. For � ≥ 0  and the generalized k-
Horadam sequence, the generalized Gaussian k-
Horadam sequence {���,�}�∈� is defined by  
 

���,��� = [��(�) + �(�) + ��(�)]��,�

+ [�(�)�(�) + ��(�)]��,��� 
 
with initial conditions ��,� = �  and ��,� = �  and 
where �  is the imaginary unit which satisfies 
�� = −1. When equality is arranged, 
 

���,��� = ��,��� + ���,���. 
 
In Table 3 for definition 6 summarizes some 
special cases of f(k), g(k), ��,� and ��,�. 
 
By giving the �(�) , �(�) , ��,�  and ��,�  values, 
the number sequences in the literature can be 
reached.  
 

2. GENERALİZED COMPLEX K-
HORADAM AND GENERALİZED 
GAUSSİAN K-HORADAM RELATED 
İDENTİTİES 

 
In this section, we have considered generalized 
complex k-Horadam and generalized      
Gaussian k-Horadam sequences. We have given 
the Binet formulas for these sequences. Then we 
have founded the generating functions and we 
obtain some identities involving these 
sequences. Binet formulas are well-known 
formulas in the theory number sequences.          
In the next theorem, we will give the               
Binet formulas for generalized complex k-
Horadam and generalized Gaussian k-Horadam 
numbers. 

Table 2. Some special cases of �(�), �(�), ��,� and ��,� 
 

[�(�), �(�)] (��,�, ��,�) Complex k-Horadam Numbers 

[1, 1] 
[2, 1] 
[1, 2] 

(0, 1) 
(2, 2) 
(2, 1) 

Complex Fibonacci Numbers 
Complex Pell-Lucas Numbers 
Complex Jacobsthal-Lucas Numbers 

[k, 1] (0, 1) Complex k-Fibonacci Numbers 
 

Table 3. Some special cases of �(�), �(�), ��,� and ��,� 
 

[�(�), �(�)] (��,�, ��,�) Gaussian k-Horadam Numbers 

[1, 1] 
[2, 1] 
[1, 2] 

(0, 1) 
(2, 2) 
(2, 1) 

Gaussian Fibonacci Numbers 
Gaussian Pell-Lucas Numbers 
Gaussian Jacobsthal-Lucas Numbers 

[k, 1] (0, 1) Gaussian k-Fibonacci Numbers 
 

Theorem 1. Let ��  and ��  be the roots of a second order difference equation of generalized k-
Horadam sequence with recurrence relation ��,��� = �(�)��,��� + �(�)��,� . For ��,� = �  and 

��,� = �, Binet formulas for generalized complex k-Horadam and generalized Gaussian k-Horadam 
sequences are given by  
 

���,� =
(��,� − ����,�)��

� − (��,� − ����,�)��
�

�� − ��

+ �
(��,� − ����,�)��

��� − (��,� − ����,�)��
���

�� − ��
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and 
 

���,� =
(��,� − ����,�)��

� − (��,� − ����,�)��
�

�� − ��
+ �

(��,� − ����,�)��
��� − (��,� − ����,�)��

���

�� − ��
 

 
respectively. 
 
Proof. When Definition3 is substituted ���,� = ��,� + ���,��� for equation, we get 
 

���,� =
(��,� − ����,�)��

� − (��,� − ����,�)��
�

�� − ��
+ �

(��,� − ����,�)��
��� − (��,� − ����,�)��

���

�� − ��
 .  

 
Similarly, the Binet formula of generalized Gaussian k-Horadam sequence 
 

���,� =
(��,� − ����,�)��

� − (��,� − ����,�)��
�

�� − ��

+ �
(��,� − ����,�)��

��� − (��,� − ����,�)��
���

�� − ��

 

 
can be obtained. 
 
In Table 4 for Binet formula summarizes some special cases of ��,� and ��,�: 
 
Table 4. For Binet formula of complex k-Horadam sequences, some special cases of ��,� and 

��,� 

 
Binet Formula  [�(�), 

�(�)] 
(��,�, 

��,�) 

Complex k-Horadam 
Numbers 

��
����

�

�����
+ �

��
������

���

�����
  

(�����)��
��(�����)��

�

�����
+ �

(�����)��
����(�����)��

���

�����
  

(�����)��
��(�����)��

�

�����
+ �

(�����)��
����(�����)��

���

�����
  

 

[1, 1] 
 
[1, 1] 
 
 
[2, 1] 

(0, 1) 
 
(2, 1) 
 
 
(2, 2) 
 

Complex Fibonacci Numbers 
 
Complex Lucas Numbers  
 
 
Complex Pell-Lucas Numbers 

��
����

�

�����
+ �

��
������

���

�����
  [1, 2] (0, 1) Complex Jacobsthal Numbers 

 
By giving the ��,�  and ��,�  values, the number 
sequences in the literature can be reached.  
 
In Table 5 for Binet formula summarizes some 
special cases of ��,� and ��,�. 
 
By giving the ��,�  and ��,�  values, the number 
sequences in the literature can be reached.  
 
Let ��  and ��  be the roots of a second order 
difference equation of generalized k-Horadam 

sequence with recurrence relation ��,��� =
�(�)��,��� + �(�)��,� . Binet formulas for 

Gaussian Pell sequence 
 

��� =
�� − ��

� − �
+ �

α�� − β��

� − �
   � ≥ 0 

 

and Gaussian Pell-Lucas sequence 

 
��� = (�� + ��) − �(��� + ���)   � ≥ 0 

 
were found by [15]. A different way has been 
found for the Binet formula of the number 
sequences by theorem1. 
 
Theorem 2. Let ��  and ��  be the roots of a 
second order difference equation of generalized 
k-Horadam sequence with recurrence relation 
��,��� = �(�)��,��� + �(�)��,� . Then, for 

��,� = � and ��,� = �, we have 

 
���,� = [����,��� + (��,� − ����,�)��

���]

+ �[����,� + (��,� − ����,�)��
�] 
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and 
 
���,� = [����,��� + (��,� − ����,�)��

���]

+ �[����,��� + (��,� − ����,�)��
���] . 

 
Proof. When Definition2 is substituted ���,� =

��,� + ���,��� for equation, we get 
 
���,� = [����,��� + (��,� − ����,�)��

���]

+ �[����,� + (��,� − ����,�)��
�] .  

 

Similarly,  
 
���,� = [����,��� + (��,� − ����,�)��

���]

+ �[����,��� + (��,� − ����,�)��
���] 

 

can be obtained. 
 

We can give the generating functions for the 
generalized complex k-Horadam and generalized 
Gaussian k-Horadam sequences in the following 
theorem. 

Table 5. For Binet formula of Gaussian k-Horadam sequences, some special cases of ��,� and 

��,� 
 
Binet Formula [�(�), �(�)] (��,�, ��,�) Gaussian k-Horadam 

Numbers 
��

� − ��
�

�� − ��

+ �
��

��� − ��
���

�� − ��

(1 − 2��)��
� − (1 − 2��

�� − ��

+ �
(1 − 2��)��

��� − (1 − 2��)��
���

�� − ��

  

 
(�����)��

��(�����)��
�

�����
+

�
(�����)��

����(�����)��
���

�����
  

[1, 1] 
 
 
[1, 1] 
 
 
 
[2, 1] 

(0, 1) 
 
(2, 1) 
 
 
 
 
(2, 2) 

 
Gaussian Fibonacci Numbers 
 
 
Gaussian Lucas Numbers 
 
 
Gaussian Pell-Lucas Numbers 

��
� − ��

�

�� − ��

+ �
��

��� − ��
���

�� − ��

 
[1, 2] (0, 1) 

 
Gaussian Jacobsthal Numbers 

 
Theorem 3. For ��,� = �  and ��,� = �, the generating functions for the generalized complex k-
Horadam and generalized Gaussian k-Horadam sequences are  
 

��(�) =
(��,� + ���,� − ��(�)��,�) + �(��,� + ���,� − ��(�)��,�)

1 − ��(�) − ���(�)
 

 
and 
 

���,� =
(��,� + ���,� − ��(�)��,�) + �(��,�� + ���,� − ��(�)��,��)

1 − ��(�) − ���(�)
 

 
respectively. 
 
Proof. Let ��(�) be the generating function of sequence {���,�}�∈�. Then we can write  
 

��(�) = � ����� =

∝

��0

��0�0 + ��1�1 + ��2�2 + ⋯ + ����� + ⋯ 

 

If we use the recursive relation of this sequence, we get  
 

��(�) =
(��,0 + ���,1 − ��(�)��,0) + �(��,1 + ���,2 − ��(�)��,1)

1 − ��(�) − �2�(�)
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which is desired. Similarly, the generating function of sequence {���,�}�∈�  
 

���,� =
(��,0 + ���,1 − ��(�)��,0) + �(��,�1 + ���,0 − ��(�)��,�1)

1 − ��(�) − �2�(�)
 

 
can be obtained.  
 
In Table 6 for generating function summarizes some special cases of ��,0 and ��,1: 
 

Table 6. For generating function of complex/gaussian k-Horadam sequences, some special 
cases of ��,� and ��,� 

 
Generating Function [�(�), �(�)] (��,�, ��,�)  Complex/Gaussian k-Horadam 

Numbers 
� + �

1 − � − �2
 

 
(2 − �) + �(1 + 2�)

1 − � − �2
 

 
� + �(1 − 2�)

1 − 2� − ��
 

 

[1, 1] 
 
 
[1, 1] 
 
 
[2, 1] 

(0, 1) 
 
 
(2, 1) 
 
 
(0, 1) 
 

Complex Fibonacci Numbers 
 
 
complex Lucas Numbers 
 
 
Gaussian Pell Numbers 

(2 − 2�) + �(6� − 2)

1 − 2� − ��
 

[2, 1] (2, 2) 
 

Gaussian Pell-Lucas Numbers 

 
By giving the �(�), �(�), ��,0 and ��,1 values, the number sequences in the literature can be reached. 
 
For �(�) = 2, �(�) = 1, ��,0 = 0 and ��,1 = 1, generating function of Gaussian Pell sequence 
 

��(�) =
� + �(1 − 2�)

1 − 2� − �2
 

 
and for �(�) = 2 , �(�) = 1 , ��,0 = 2  and ��,1 = 2 , generating function of Gaussian Pell-Lucas 
sequence  
 

��(�) =
(2 − 2�) + �(6� − 2)

1 − 2� − �2
 

were found by [15]. A different way has been found for the generating function of the number 
sequences by theorem 3. 
 
Theorem 4. (d’Ocagne Formula) For ��,0 = � and ��,1 = �, the generalized complex k-Horadam and 
generalized Gaussian k-Horadam sequences, we have the following equations 
 

���,��1���,� − ���,����,��1 = 
 

��2 − ���,2� �[−�(�)]�����,��� − ���,����1� + [−�(�)]��1����,��� − ���,����1��

�2 − �2�(�) − ���(�)
 

 

+�
�[−�(�)]�����,2 − ���,3�����,��� − ���,����1��

�2 − �2�(�) − ���(�)
 

 
and 
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���,��1���,� − ���,����,��1 = 
 

��2 − ���,2� �[−�(�)]��1����,��� − ���,����1� + [−�(�)]�����,��� − ���,����1��

�2 − �2�(�) − ���(�)
 

+�
�[−�(�)]��1����,2 − ���,3�����,��� − ���,����1��

�2 − �2�(�) − ���(�)
 

 

respectively. 
 

Proof.  
 

���,��1���,� − ���,����,��1 = 
 
���,��1 + ���,��2����,� + ���,�� − ���,� + ���,��1����,��1 + ���,��2� 

 
���,��1���,� − ���,����,��1 = 
 

���,� + ��,��1 − ��,��1 + ��,�� + ���,��2 + ��,��1−��,��1 + ��,��2� 

                           +����,� + ��,��2 − ��,��2 + ��,�� 

 
By using Definition4, we get 
 

���,��1���,� − ���,����,��1 = 
 

��2 − ���,2� �[−�(�)]�����,��� − ���,����1� + [−�(�)]��1����,��� − ���,����1��

�2 − �2�(�) − ���(�)
 

 

+�
�[−�(�)]�����,2 − ���,3�����,��� − ���,����1��

�2 − �2�(�) − ���(�)
 

 
Similarly, we can prove the other formula by (1.3) equation 
 

���,��1���,� − ���,����,��1 = 
 

��2 − ���,2� �[−�(�)]��1����,��� − ���,����1� + [−�(�)]�����,��� − ���,����1��

�2 − �2�(�) − ���(�)
 

 

+�
�[−�(�)]��1����,2 − ���,3�����,��� − ���,����1��

�2 − �2�(�) − ���(�)
 

 

Thus, the proof is completed. 
 

In Table 7 for d’Ocagne formula summarizes some special cases of ��,0 and ��,1. 
 

Table 7. For d’Ocagne formula of complex/gaussian k-Horadam sequences, some special 
cases of ��,� and ��,� 

 
d’Ocagne Formula [�(�), �(�)] and (��,�, ��,�) Complex/Gaussian k-Horadam Numbers 

Gaussian Lucas Numbers for [1, 1] and (2, 1): 
 

[(−1)�(���� − 2������) + (−1)���(���� − 2������)] + �[(−1)���(���� − 2������)]. 
 

Complex Pell Numbers for [2, 1] and (0, 1): 
 

[(−1)�(���� − ����)] + �[2(−1)�����]. 
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Complex Jacobsthal Numbers for [1, 2] and (0, 1): 
 

[(−2)�(���� − 2����)] + �[(−2)�����]. 
 

Gaussian Fibonacci Numbers for [1, 1] and (0, 1): 
 

[(−1)����� + (−1)�������] + �[(−1)�������]. 
 
By giving the �(�), �(�), ��,0 and ��,1 values, the number sequences in the literature can be reached.  
 
d’Ocagne formulas for Gaussian Pell sequence 
 

�������� − �������� = 2(−1)���(1 − �)����   �, � ∈ � 
 
and Gaussian Pell-Lucas sequence 
 

�������� − �������� = 16(−1)�(1 − �)����   �, � ∈ � 
 
were found by [15]. A different way has been found for the d’Ocagne formula of the number 
sequences by theorem 4. 
 
Theorem 5. (Catalan Formula) For ��,0 = � and ��,1 = �, the generalized complex k-Horadam and 
generalized Gaussian k-Horadam sequences, we have the following equations 
 

���,������,��� − ���,�
2 = 

 

����,� − ���,��1� �[−�(�)]�����,�� − ���,���1� + [−�(�)]����1����,� − ���,��1��

�2 − �2�(�) − ���(�)
 

 

 

+�
����,� − ���,��1� �[−�(�)]�����,���1 − ���,���2� + [−�(�)]��1����,���1 − ���,����

�2 − �2�(�) − ���(�)
 

 

and 
 

���,������,��� − ���,�
2 = 

 

����,� − ���,��1� �[−�(�)]�����,�� − ���,���1� + [−�(�)]����1����,� − ���,��1��

�2 − �2�(�) − ���(�)
 

 
 

+�
����,� − ���,��1� �[−�(�)]�����,���1 − ���,��� + [−�(�)]��1����,���1 − ���,���2��

�2 − �2�(�) − ���(�)
 

 

respectively. 
 

Proof.  
 

���,������,��� − ���,�
2 = 

 

���,��� + ���,����1����,��� + ���,����1� − ���,� + ���,��1����,� + ���,��1� 
 

���,������,��� − ���,�
2 = 

 

���,��� + ��,��� − ��,� + ��,�� + ���,��1 + ��,��1−��,����1 + ��,����1� 

 +�����,��� + ��,����1 − ��,� + ��,��1� + ���,��� + ��,����1 − ��,� + ��,��1�� 
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By using Definition4, we get 
 

���,������,��� − ���,�
2 = 

 

����,� − ���,��1� �[−�(�)]�����,�� − ���,���1� + [−�(�)]����1����,� − ���,��1��

�2 − �2�(�) − ���(�)
 

 

+�
����,� − ���,��1� �[−�(�)]�����,���1 − ���,���2� + [−�(�)]��1����,���1 − ���,����

�2 − �2�(�) − ���(�)
 

 

Similarly, we can prove the other formula by (1.3) equation 
 

���,������,��� − ���,�
2 = 

 

����,� − ���,��1� �[−�(�)]�����,�� − ���,���1� + [−�(�)]����1����,� − ���,��1��

�2 − �2�(�) − ���(�)
 

 

+�
����,� − ���,��1� �[−�(�)]�����,���1 − ���,��� + [−�(�)]��1����,���1 − ���,���2��

�2 − �2�(�) − ���(�)
 

 

Thus, the proof is completed. 
 

In Table 8 for Catalan formula summarizes some special cases of ��,0 and ��,1: 
 

Table 8. For Catalan formula of complex/gaussian k-Horadam sequences, some special cases 
of ��,� and ��,� 

 
Catalan Formula  [�(�), �(�)] and (��,�, ��,�)  Complex/Gaussian k-Horadam Numbers 

Gaussian Lucas Numbers for [1, 1] and (2, 1): 
 
(��������)�(��)�(����������)�(��)�����(��������)�

��
+ �

(��)�(��������)(�����������������������)

��
  

 
Gaussian Fibonacci Numbers for [1, 1] and (0, 1): 
 
��((−1)���� + (−1)�������) + �(−1)���(����� − �����)  
 
Complex Jacobsthal-Lucas Numbers for [1, 2] and (2, 1): 
 
(��������)�(��)�(����������)�(��)�����(��������)�

��
+ �

(��)�(��������)(�����������������������)

��
  

 
Complex Pell-Lucas Numbers for [2, 1] and (2, 2): 
 
(�������)�(��)�(���������)�(��)�����(�������)�

��
+ �

(��)�(�������)(���������������������)

��
  

 
 

By giving the �(�), �(�), ��,0 and ��,1 values, the number sequences in the literature can be reached.  
 

Let �1 and �2 be the roots of a second order difference equation of generalized k-Horadam sequence 
with recurrence relation ��,��2 = �(�)��,��1 + �(�)��,�. 
 

Catalan formulas for Gaussian Pell sequence 
 

���������� − ���
2 = (−1)�(1 − �) �1 +

(−1)��1��1
� + �2

��
2

4
�    �, � ∈  �� 
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and Gaussian Pell-Lucas sequence 
 

���������� − ���
2 = 2(−1)��1(1 − �) �4 + (−1)��1��1

� + �2
��

2
�    �, � ∈ �� 

 
were found by [15]. A different way has been found for the Catalan formula of the number sequences 
by theorem5.   
 
Theorem 6. (Cassini Formula) For ��,0 = � and ��,1 = �, the generalized complex k-Horadam and 
generalized Gaussian k-Horadam sequences, we have the following equations 
 

���,��1���,��1 − ���,�
2 = 

 

��2 − ���,2� �[−�(�)]�����,�1 − �2� + ��2 − ���,2��

�2 − �2�(�) − ���(�)
 

 
 

+�
��2 − ���,2�[−�(�)]��1����,�2 − ���,�1�

�2 − �2�(�) − ���(�)
 

 
and 
 

���,��1���,��1 − ���,�
2 = 

 

��2 − ���,2� �[−�(�)]�����,�1 − �2� + [−�(�)]��2��2 − ���,2��

�2 − �2�(�) − ���(�)
 

 

+�
��2 − ���,2�[−�(�)]�����,�2 − ���,�1�

�2 − �2�(�) − ���(�)
 

 
respectively. 
 
Proof. If � = 1 is taken in the Catalan formula, Cassini formula is obtained. 
 
In Table 9 for Cassini formula summarizes some special cases of ��,0 and ��,1. 
 
By giving the �(�), �(�), ��,� and ��,� values, the number sequences in the literature can be reached. 
 
Table 9. For Cassini formula of Complex/Gaussian k-Horadam sequences, some special cases 

of ��,� and ��,� 
 

Cassini Formula  [�(�), �(�)] (��,�, ��,�) Complex/Gaussian k-Horadam 
Numbers 

[(−1)� + 1] − �2(−1)���  
 

�
(−9)(−2)� − 18

2
� + � �

9(−2)���

4
� 

 
[(−10)(−1)�] + �5(−1)�  
 

[2, 1] 
 
[1, 2] 
 
 
[1, 1] 

(0, 1) 
 
(2, 1) 
 
 
(0, 2) 
 

Complex Pell Numbers 
 
Complex Jacobsthal-Lucas 
Numbers 
 
 
Gaussian Lucas Numbers 
 

�
(−2)� + 2(−2)���

2
� + � �

(−1)(−2)�

4
� 

[1, 2] (0, 1) 
 

Gaussian Jacobsthal Numbers 
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3. CONCLUSIONS 
 

This study has examined and studied complex-
type sequences with the help of a simple and 
general formula. For this purpose, generalized 
Complex k-Horadam and generalized Gaussian 

k-Horadam sequences ����,��
�∈�

 and ����,��
�∈�

 

have been used. In this study, Binet formulas, 
generating functions and some identities of all 
Complex k-Horadam and Gaussian k-Horadam 
sequences have been obtained. As a result, 
formulas in the literature have been given with 
the help of one formula. Number sequences 
have great importance as they are used in 
physics, applied mathematics and di�erential 
equations. 
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