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Abstract

In this paper, we consider an inverse problem with the k-tridiagonal Toeplitz matrices. A
theoretical result is obtained that under certain assumptions the explicit inverse of a k-
tridiagonal Toeplitz matrix can be derived immediately. Two numerical examples are given to
demonstrate the validity of our results. (c) Y+ Y Elsevier Ltd. All rights reserved.
Keywords: Inverse; k-tridiagonal matrix; Toeplitz matrix; Euler's formula; Block
diagonalizations
Published in : COMPUTERS & MATHEMATICS WITH APPLICATIONS Volume: 1°

Issue: ' Pages: VV1-YYe DOIL: Y+ )1/j.camwa.Y+ Y. V), ++) Published: JAN Y+ Y

References:

[Y] J.W. Demmel, Numerical Linear Algebra, SIAM, Y44V,

[Y] M.E.A. El-Mikkawy, A generalized symbolic Thomas algorithm, Appl. Math. ¥ (YY)
¥EY_Yio

[Y] C.F. Fischer, R.A. Usmani, Properties of some tridiagonal matrices and their application to
boundary value problems, SIAM J. Mumer. Anal. 1 (V) (Y319)

YYVY ey,

[£]J. Wittenburg, Inverses of tridiagonal Toeplitz and periodic matrices with applications to
mechanics, J. Appl. Math. Mech. 1Y (£) (Y33A) evo_oAY,

[°] T. Yamamoto, Inversion formulas for tridiagonal matrices with applications to boundary
value problems, Numer. Funct. Anal. Optim. YY (Y++))

YoVY_YAo,

[] E. Kilic, On a constant-diagonals matrix, Appl. Math. Comput. Y+ £ (Y++A) YA£_V4.,

[V] R. Witula, D. Slota, On computing the determinants and inverses of some special type of
tridiagonal and constant-diagonals matrices, Appl. Math.

Comput. YAS (Ye V)0V E oYY,

[A] R. Alvarez-Nodarse, J. Petronilho, N.R. Quintero, On some tridiagonal k-Toeplitz matrices:
algebraic and analytical aspects. applications, J. Comput.

Appl. Math. YAE (Y. .0) 0VA_oYY,

[Y] M.E.A. El-Mikkawy, A. Karawia, Inversion of general tridiagonal matrices, Appl. Math.
Lett. Y4 (Y++T) VAY_YY.

[Y+] D. Aiat Hadj, M. Elouafi, A fast numerical algorithm for the inverse of a tridiagonal and
pentadiagonal matrix, Appl. Math. Comput. Y+ (Y++A) £€Y_£¢0,

[YY] W.FE. Trench, An algorithm for the inversion of finite Toeplitz matrices, J. SIAM ¥
(Y41g) oro oYY,

[VY] C.M. Da Fonseca, J. Petronilho, Explicit inverses of some tridiagonal matrices, Linear
Algebra Appl. YYo (Y+)) V-V,

[YY] C.M. Da Fonseca, J. Petronilho, Explicit inverse of a tridiagonal k-Toeplitz matrix,
Numer. Math, Y+« (Y++0) £0V_£AY,



[Y¢] M.E.A. El-Mikkawy, On the inverse of a general tridiagonal matrix, Appl. Math. Comput.
You (Y ‘e i) 1a-vA,

[Ye] M. Elouafi, D. Aiat Hadj, On the powers and the inverse of a tridiagonal matrix, Appl.
Math. Comput. Y)Y (Y++3) 1YV €Y,

[Y1] M.A. El-Shehawey, Gh.A. El-Shreef, A.Sh. Al-Henawy, Analytical inversion of general
periodic tridiagonal matrices, J. Math. Anal. Appl. Y¢o (Y« +A)

YYY_VYE

[YV] Y. Huang, W.F. McColl, Analytic inversion of general tridiagonal matrices, J. Phys. A ¥+
(149V) vara_vary,

[YA] Y. Ikebe, On inverse of Hessenberg matrices, Linear Algebra Appl. Y¢ (Y4Yd) av-ay,
[Y4] E. Kilic, Explicit formula for the inverse of a tridiagonal matrix by backward continued
fractions, Appl. Math. Comput. Y4V (V) (Y++A) Yéo_Yov,

[Y+] H.B. Li, T.Z. Huang, X.P. Liu, H. Li, On the inverses of general tridiagonal matrices,
Linear Algebra Appl. £¥V (Y+)+) 870_9AY,

[YY] X.Q. Liu, T.Z. Huang, Y.D. Fu, Estimates for the inverse elements of tridiagonal matrices,
Appl. Math. Lett. Y3 (Y++7) 09094,

[YY] R.K. Mallik, The inverse of a tridiagonal matrix, Linear Algebra Appl. YYo (Y++)) V+3—
AR

[YY] C.D. Meyer, Matrix Analysis and Applied Linear Algebra, SIAM, Philadelphia, Y+« + +.
[Y¢] H.A. Yamani, M.S. Abdelmonem, The analytic inversion of any finite symmetric
tridiagonal matrix, J. Phys. A ¥+ (133V) YAAG_YAQY,

[Ye] T. Sogabe, M.E.A. El-Mikkawy, Fast block diagonalization of k-tridiagonal matrices,
Appl. Math. Comput. YA (Y+) V) YVE._YVEY,

[Y1] D.K. Salkuyeh, Positive integer powers of the tridiagonal Toeplitz matrices, Int. Math.
Forum ¥Y (Y~ ~'K) AR I Y-

[YY] M.E.A. El-Mikkawy, T. Sogabe, A new fimilay of k-Fibonacci numbers, Appl. Math.
Comput. Y10 (Y+)+) ££07_££7),

[YA] S.L. Yang, On the k-generalized Fibonacci numbers and high-order linear recurence
relations, Appl. Math. Comput. Y37 (Y« +A) Aov_Aey,

Fast block diagonalization of k-tridiagonal matrices
Author(s):
Sogabe, T (Sogabe, Tomohiro)! R El-Mikkawy, M (El-Mikkawy, Moawwad)' '
E-mail: lavenderijjt@ 1Y.com; sogabe@ist.aichi-pu.ac.jp; m_elmikkawy@yahoo.com
[ Y ] Aichi Prefectural Univ, Grad Sch Informat Sci & Technol, Nagakute, Aichi £A+Y)3A,
Japan
[Y] Mansoura Univ, Fac Sci, Dept Math, Mansoura Y2211, Egypt

Abstract
In the present paper, we give a fast algorithm for block diagonalization of k-tridiagonal
matrices. The block diagonalization provides us with some useful results: e. g., another
derivation of a very recent result on generalized k-Fibonacci numbers in [M. E. A. El-
Mikkawy, T. Sogabe, A new family of k-Fibonacci numbers, Appl. Math. Comput. YYo (Y+)+)
££07.287Y]; efficient (symbolic) algorithm for computing the matrix determinant. (C) Y+))
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Abstract
In the present paper, we give a new family of k-Fibonacci numbers and establish some
properties of the relation to the ordinary Fibonacci numbers. Furthermore, we describe the
recurrence relations and the generating functions of the new family for k = Y and k = ¥, and
presents a few identity formulas for the family and the ordinary Fibonacci numbers. (C) Y+ )+
Elsevier Inc. All rights reserved.
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Abstract
This paper presents some applications using several properties of three important symmetric
polynomials: elementary symmetric polynomials, complete symmetric polynomials and the



power sum symmetric polynomials. The applications includes a simple proof of El-Mikkawy
conjecture in [M. E. A. El-Mikkawy, Appl. Math. Comput. Y1 (Y++Y) Ye4.¥14] and a very
easy proof of the Newton-Girard formula. In addition, a generalization of Stirling numbers is
obtained. (C) Y+ +% Elsevier Inc. All rights reserved.
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Abstract
By observing that the infinite triangle obtained from some generalized harmonic numbers
follows a Riordan array, we obtain very simple connections between the Stirling numbers of
both kinds and other generalized harmonic numbers. Further, we suggest that Riordan arrays
associated with such generalized harmonic numbers allow us to find new generating functions
of many combinatorial sums and many generalized harmonic number identities. (C) Y++V
Elsevier Inc. All rights reserved.
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