
International Journal of General Studies (IJGS), Vol. 5, No. 2 September 2025 

 

 

44 
 

On the Generic Representation of Matrix 

Condensation Processes and Its Consequences 

O. C. Okoli, Mark Laisin & N. V. Okwu 

 

Abstract  

Condensation methods for evaluating the determinant of a square matrix over the 

years had been restricted to that of Chio’s condensation method (CCM) and 

Dodgson condensation method (DCM); however, recently (Ufuoma, 2016, 2019) 

introduced a new method of condensation known as the intermediate condensation 

method (ICM). This method was later reinvented by (Salihu and Marevci, 2019). 

Thus, in this study, a generic representation of condensation methods is given, 

which consequently yields a new condensation method for evaluating the 

determinant of a square matrix which we shall call Okokwu condensation method 

(OCM).  
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1. BACKGROUND TO THE STUDY  

The two determinantal identities constructed in the mid nineteenth century 

are due to Chiò’s and Dodgson’s, from the perspective of their origins in 

earlier work by (Sylvester, 1851) and (Jacobi, 1841). A good number of 

proofs of Chiò’s and Dodgson’s identities are cited for completeness 

purposes. In a recent review of Roger Hart’s book, The Chinese Roots of 

Linear Algebra, the reviewer, Joseph F. Grcar, asserts that many authors 

including Charles Dodgson have reinvented Chiò’s method to evaluate 

determinants (Joseph, 2012). Although Dodgson’s and Chiò’s identities 

considered as methods have many attributes in common, they are 

fundamentally different. From the historical origins of each identity, 

explicitly we may link Dodgson’s identity to a theorem of Jacobi, and 

Chiò’s identity to a theorem of Sylvester. 

The subject of determinant is quite far reaching, cutting across every facet 

and branch of mathematics, which is quite intriguing and interesting. In 

Control Theory and Stability Analysis, it is employed in the Routz Harwuz 

theory and aid the process that produces the characteristic equation that 

yields the eigen values and its corresponding eigen vectors; in Linear 

Algebra, it is used to establish the existence of solution of linear system; in 

Differential Equation, it is used to establish the independency of set of 
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solution of a differential equation via the Wronskian’s determinant; in Co-

ordinate Geometry, it is used to obtain the volume of parallelepiped and the 

area of a plane figure (Salihu and Marevci, 2021); in Numerical Analysis 

and Interpolation Theory, it is used to establish the existence of 

interpolating function via the Vandemond’s determinant, to mention but a 

few. Based on the applicable importance of determinant as highlighted 

above and many more it is the interest of this research work to look into the 

method of determinant evaluation known as Condensation method, with 

particular interest on the method of proof for the case of intermediate 

condensation method which is already in existence considering the fact that 

it is the most recent development in this line of research as touching 

condensation methods.     

2. STATEMENT OF THE PROBLEM   

It is observed from literature that in recent years much attention has been 

given to the development of efficient methods of evaluating the determinant 

of a square matrix via condensation process (Sylvester, 1851; Jacob, 1841; 

Chio, 1853; Dodgson, 1866; Muir, 1911a, 1911b; Ufuoma, 2016, 2019; 

Salihu and Marevci, 2019; Harwood, et al., 2016). Condensation methods 

for evaluating the determinant of a square matrix over the years had been 

restricted to that of Chio’s condensation method (CCM) and Dodgson 

condensation method (DCM); however, recently (Ufuoma, 2016, 2019) 

introduced a new method of condensation known as the intermediate 

condensation method (ICM). This method was later reinvented by (Salihu 

and Marevci, 2019). Thus, in this study, a new condensation method is 

proposed for evaluating the determinant of a square matrix which we shall 

call Okokwu condensation method (OCM).  

3. THE PROPOSED OKOKWU CONDENSATION METHOD (OCM) 

In order to catch a glimpse of the method we wish to propose, we shall 

introduce a pair-wise ordered multiplication process for the row and column 

entries as follows: 

Let 𝑟𝑖  ∈ 𝑅𝑖 be points of the row entries and 𝑐𝑖  ∈ 𝐶𝑖 be points of the column 

entries, then we represent any pair-wise multiplication (cell representation) 

of the row by column as such 
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