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Abstract. In this paper, we worked with the skew circulant matrices.  For the entry of this matrices, we chose an arithmetic sequence.  We will present a determinant and invers of this matrices.  We will obtain by applying a series of elementary row operations and elementary column operations based on the structure of the entry of matrices.
Introduction
The discussion of circulant matrices has become an interesting topic of study over the past several decades because circulant matrices can be related to many other interesting topics in mathematics such as numerical analysis, differential equations, linear differential equation, operator theory, cryptography and many other topics [1]. Why are circular matrices so discussed? This is because circulant matrices have a beautiful matrix structure so that eigenvalues, eigenvalues, determinants, and inverses of circulant matrices can be written more efficiently and clearly.
Not only circulant matrices, but skew circulant matrices also have important applications in a variety of disciplines including image processing, communication, signal processing, encoding, Toeplitz matrix problem solving, preconditioning, and least squares problem solving. The research results from P. Davis [2] and Z.L. Jiang [3] has underpinned further research.
The skew-circulant matrix is ​​used as a prerequisite for the formulation of linear multistep (LMF) based on ordinary differential equations (ODE), then the Hermitian system and the Toeplitz skew-Hermitian system are also considered in [4, 5, 6, 7]. Lyness uses the skew-circulant matrix to construct the s-dimensional lattice rule in [8]. Spectral decomposition of circulant skew and left skew is also discussed in [9].
At first it was Bahsi who used arithmetic sequences in his research on circulant matrices [10]. Then in 2013, Bueno discussed the left circular matrix with arithmetic sequence as entries [11]. Research from Radicic also discusses the arithmetic sequence on the k-circulant matrix [12].
This paper will discuss explicit formulas for determinant and inverse matrix of the skew circulant with arithmetic sequence entries. 
Determinant of skew circulant matrices with arithmetic sequence
Skew Circulant Matrices and Arithmetic Sequence 

According to [13], a skew circulant matrix with first row elements  is a square matrix of the form
                             	

which is denoted by SCirc.

In accordance with [14], an arithmetic sequence is a sequence of numbers with a constant difference between two consecutive terms so the nth term can be denoted as , with 𝑎 = initial value dan 𝑏= the difference. 
From the two definitions above, it can be defined the new matrix  which is a circulant skew matrix of size 𝑛 × 𝑛 with arithmetic sequence entries with 𝑛 ≥ 3 and 𝑎, 𝑏 ∈ ℝ.

Determinant of Skew Circulant Matrices with Arithmetic Sequence
The first discussion of this article is the determinant of the circular skew matrix with arithmetic sequence.

Theorem 1
Let  be skew circulant matrix of size  arithmetic sequence with  and , then the determinant is
	
with  
Prove
[bookmark: _Hlk94040699]The determinant of the matrix  does not change when the 3rd type OBD and OKD are applied, so in this step the 3rd type OBD will be applied to the  matrix based on the following sequential steps.
1. Applying the 3rd type of OBD by replacing the i-th row with the result of the i-th row minus 2 times the (i+1)-th row and adding the (i+2)-th row for i = 2, 3 , 4, ..., (n-2). So that the matrix can be obtained as follows.

                  
[bookmark: _Hlk94041164]with 
1. Again we applying the 3rd type of OBD

with dan 
then the matrix  can be written as 

	with  
The next step, change matrix  as upper triangular matrix 

		         with  
The process is continued so that the upper triangular matrix is ​​obtained as follows
            
with 
So the determinant of upper triangular matrix will be the same as determinant of  and that is

with 
Invers of Skew Circulant Matrices with Arithmetic Sequence
The second discussion is the inverse matrix formula of the skew circulant matrix.

Teorema 2
Let  = SCirc(), then
= ,                
with






,

 dan  

Prove
In the previous evidence, OBD have been applied to the matrix   so that the matrix is ​​obtained as follows

The 3rd type of OKD is applied to the matrix   so that we get

Then 3rd type of OKD is applied 

[bookmark: _Hlk100001198]By applying the properties of the matrix, the following matrix equation can be obtained




With   

So   

The steps to determine the matrix  are as follows, let the identity matrix , apply the 3rd type of OBD to the identity matrix in the order of the OBD in the previous proof to obtain the following 

with  dan.
The steps for determining the   matrix are similar to obtaining the   matrix only this time
identity matrix  is subjected to OKD according to the previous OKD order so that the matrix is obtained



with 






[bookmark: _Hlk100001306]
Then according to (14),


with 

To determine note the following.

In line with [15], if matrix  Invertible the the invers  will be a skew circulant matrix, so matrix


So to get all the elements of the matrix  can be searched by taking the last row of the matrix  is multiplied by the matrix  as follows 
 


As a result of multiplying will produce the last row of matrix  , that is  

with

[bookmark: _Hlk94727201]


 untuk 


As the result 

,
,


dengan  dan .


CONCLUSION

Now, in this article, we present another approach to get the explicit formula of the inverse which is done simply by matrix multiplication. The most important method of this formula is based on the exploitation of properties of cyclic groups that can be further explored in other cases such as for skew left circulant or skew circulant matrices over fields limited. Thus, the results of this paper still need to be continue.
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