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                            Diagonal matrices and their generalization in terms of tridiagonal matrices have been of interest due to their nice algebraic properties and wide applications. In this article, the determinants of tridiagonal matrices over a finite field F q {{\mathbb{F}}}_{q} and a commutative finite chain ring R R are studied. The main focus is the enumeration of tridiagonal matrices with prescribed determinant. The number of tridiagonal matrices with prescribed determinant over F q {{\mathbb{F}}}_{q} and the number of non-singular tridiagonal matrices with prescribed determinant over R R are completely determined. For singular tridiagonal matrices with prescribed determinant over R R , bounds on the number of such matrices with prescribed determinant are given. Subsequently, the number of some special tridiagonal matrices with prescribed determinant over F q {{\mathbb{F}}}_{q} and R R is presented.
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                            Let A A be an arbitrary matrix in which the number of rows, m m , is considerably larger than the number of columns, n n . Let the submatrix A i , i = 1 , … , m {A}_{i},\hspace{0.33em}i=1,\ldots ,m , be composed from the first i i rows of A A , and let β i {\beta }_{i} denote the smallest singular value of A i {A}_{i} . Recently, we observed that the first part of this sequence, β 1 , … , β n {\beta }_{1},\ldots ,{\beta }_{n} , is descending, while the second part, β n , … , β m {\beta }_{n},\ldots ,{\beta }_{m} , is ascending. This property is called “the smallest singular value anomaly.” In this article, we expose another interesting feature of this sequence. It is shown that certain types of matrices possess the sharp anomaly phenomenon: First, when i i is considerably smaller than n n , the value of β i {\beta }_{i} decreases rather slowly. Then, as i i approaches n n from below, there is fast reduction in the value of β i {\beta }_{i} , making β n {\beta }_{n} much smaller than β 1 {\beta }_{1} . Yet, once i i passes n n , the situation is reversed and β i {\beta }_{i} increases rapidly. Finally, when i i moves away from n n , the rate of increase slows down. The article illustrates this behavior and explores its reasons. It is shown that the sharp anomaly phenomenon occurs in matrices with “scattering rows.”
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                            We investigate refined inertias of positive patterns and patterns that have each off-diagonal entry positive and each diagonal entry zero, i.e., hollow positive patterns. For positive patterns, we prove that every refined inertia ( n + , n − , n z , 2 n p ) \left({n}_{+},{n}_{-},{n}_{z},2{n}_{p}) with n + ≥ 1 {n}_{+}\ge 1 can be realized. For hollow positive patterns, we prove that every refined inertia with n + ≥ 1 {n}_{+}\ge 1 and n − ≥ 2 {n}_{-}\ge 2 can be realized. To illustrate these results, we construct matrix realizations using circulant matrices and bordered circulants. For both patterns of order n n , we show that as n → ∞ n\to \infty , the fraction of possible refined inertias realized by circulants approaches 1/4 for n n odd and 3/4 for n n even.
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                            In this study, we derive the Drazin inverse ( A + ε B ) D {\left(A+\varepsilon B)}^{D} of the complex matrix A + ε B A+\varepsilon B with Ind ( A + ε B ) > 1 {\rm{Ind}}\left(A+\varepsilon B)\gt 1 and Ind ( A ) = k {\rm{Ind}}\left(A)=k and the group inverse ( A + ε B ) # {\left(A+\varepsilon B)}^{\#} of the complex matrix A + ε B A+\varepsilon B with Ind ( A + ε B ) = 1 {\rm{Ind}}\left(A+\varepsilon B)=1 and Ind ( A ) = k {\rm{Ind}}\left(A)=k when ε B \varepsilon B is viewed as the perturbation of A A . If the dual Drazin inverse (DDGI) A ^ DDGI {\widehat{A}}^{{\rm{DDGI}}} of A ^ \widehat{A} is considered as a notation. We calculate ( A + ε B ) D − A ^ DDGI {\left(A+\varepsilon B)}^{D}-{\widehat{A}}^{{\rm{DDGI}}} and ( A + ε B ) # − A ^ DDGI {\left(A+\varepsilon B)}^{\#}-{\widehat{A}}^{{\rm{DDGI}}} and obtain ‖ ( A + ε B ) D − A ^ DDGI ‖ P ∈ O ( ε 2 ) \Vert {\left(A+\varepsilon B)}^{D}-{\widehat{A}}^{{\rm{DDGI}}}{\Vert }_{P}\in {\mathcal{O}}\left({\varepsilon }^{2}) and ‖ ( A + ε B ) # − A ^ DDGI ‖ P ∈ O ( ε 2 ) \Vert {\left(A+\varepsilon B)}^{\#}-{\widehat{A}}^{{\rm{DDGI}}}{\Vert }_{P}\in {\mathcal{O}}\left({\varepsilon }^{2}) . Meanwhile, we give some examples to verify these conclusions.
                        

                    
                

            

        
















    Unable to retrieve citations for this document

    
        
            
                
                
                
                    
                    

                    Retrieving citations for document...
                

            

        

    






    
        
            
            Open Access
            January 9, 2024
            
                
                    The minimum exponential atom-bond connectivity energy of trees

                    
                
            

            
                
                    Wei Gao

                
                
    
            Article number: 20230108
        


            

        

        

            
        

        
            
                
                    More
                    
                
            
            



    Cite this



            

    
        
                
                
                    

    Download PDF


                
            
    


        

        
            
                
                    
                        Abstract

                        
                            Let G = ( V ( G ) , E ( G ) ) G=\left(V\left(G),E\left(G)) be a graph of order n n . The exponential atom-bond connectivity matrix A e ABC ( G ) {A}_{{e}^{{\rm{ABC}}}}\left(G) of G G is an n × n n\times n matrix whose ( i , j ) \left(i,j) -entry is equal to e d ( v i ) + d ( v j ) − 2 d ( v i ) d ( v j ) {e}^{\sqrt{\tfrac{d\left({v}_{i})+d\left({v}_{j})-2}{d\left({v}_{i})d\left({v}_{j})}}} if v i v j ∈ E ( G ) {v}_{i}{v}_{j}\in E\left(G) , and 0 otherwise. The exponential atom-bond connectivity energy of G G is the sum of the absolute values of all eigenvalues of the matrix A e ABC ( G ) {A}_{{e}^{{\rm{ABC}}}}\left(G) . It is proved that among all trees of order n n , the star S n {S}_{n} is the unique tree with the minimum exponential atom-bond connectivity energy.
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                            It is known that the inverse of an invertible real square matrix satisfying the triangle property is a tridiagonal matrix. In this note, results that may be considered as analogues of this assertion are obtained for the Moore-Penrose inverse and the group inverse.
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                            A simple proof using Birkhoff theorem is given for the result that the spectral norm of a doubly stochastic matrix is 1. We also show that the result generalizes the results of İpek, Bozkurt, and Jiang and Zhou on circulant matrices and r r -circulant matrices. Spectral norm of level- k k circulant matrix and applications are given.
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                        Abstract

                        
                            We consider two types of joins of graphs G 1 {G}_{1} and G 2 {G}_{2} , G 1 ⊻ G 2 {G}_{1}\hspace{0.33em}&#x22BB;\hspace{0.33em}{G}_{2} – the neighbors splitting join and G 1 ∨ = G 2 {G}_{1}\mathop{\vee }\limits_{=}{G}_{2} – the nonneighbors splitting join, and compute the adjacency characteristic polynomial, the Laplacian characteristic polynomial, and the signless Laplacian characteristic polynomial of these joins. When G 1 {G}_{1} and G 2 {G}_{2} are regular, we compute the adjacency spectrum, the Laplacian spectrum, the signless Laplacian spectrum of G 1 ∨ = G 2 {G}_{1}\mathop{\vee }\limits_{=}{G}_{2} , and the normalized Laplacian spectrum of G 1 ⊻ G 2 {G}_{1}\hspace{0.33em}&#x22BB;\hspace{0.33em}{G}_{2} and G 1 ∨ = G 2 {G}_{1}\mathop{\vee }\limits_{=}{G}_{2} . We use these results to construct nonregular, nonisomorphic graphs that are cospectral with respect to the four matrices: adjacency, Laplacian, signless Laplacian and normalized Laplacian.
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