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Abstract

In this paper we derive the general expression of the l-th power (l 2 N) for one type of

symmetric circulant matrices of order n = 2p (p 2 N, pP 2).
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1. Introduction

Solving some difference, differential equations and delay differential equa-
tions we meet the necessity to compute the arbitrary positive integer powers

of square matrix [1–3]. In this paper we derive the general expression of the

l-th power (l 2 N) for one type of symmetric circulant matrices [4] of even

order.
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2. Derivation of general expression

Consider the n-th order (n = 2p, p 2 N, p P 2) symmetric circulant matrix B

of the following type:

B ¼

0 1 1

1 0 1

1 0 1

. .
.

1 0 1

1 1 0

0
BBBBBBBBB@

1
CCCCCCCCCA
: ð1Þ

The l-th power (l 2 N) of this matrix we will find using the expression

Bl = TJlT�1 [5], where J is the Jordan�s form of B, T is the transforming matrix.

Matrices J and T can be found provided eigenvalues and eigenvectors of the

matrix B are known. The eigenvalues of B are defined by the characteristic

equation

jB� kEj ¼ 0; ð2Þ
here E is the identity matrix of the n-th order.

Let us denote

DnðaÞ ¼

a 1 1

1 a 1

1 a 1

. .
.

1 a 1

1 1 a
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���������������

; DnðaÞ ¼

a 1

1 a 1 0

1 a 1

. .
.

0 1 a 1

1 a

�����������������

�����������������

; ð3Þ

here a 2 R. Then

jB� kEj ¼ Dnð�kÞ: ð4Þ
From (3) follows

Dn ¼ aDn�1 � 2Dn�2 � 2ð�1Þn

and

Dn ¼ aDn�1 � Dn�2 ðD2 ¼ a2 � 1;D1 ¼ a;D0 ¼ 1Þ; ð5Þ
here Dn = Dn(a), Dn = Dn(a). Solving difference Eq. (5) we obtain DnðaÞ ¼ Unða2Þ,

DnðaÞ ¼ Un
a
2

� �
� Un�2

a
2

� �
� 2ð�1Þn; ð6Þ

J. Rimas / Appl. Math. Comput. 172 (2006) 86–90 87



Download English Version:

https://daneshyari.com/en/article/4637271

Download Persian Version:

https://daneshyari.com/article/4637271

Daneshyari.com

https://daneshyari.com/en/article/4637271
https://daneshyari.com/article/4637271
https://daneshyari.com

