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1. Introduction

Let C be the complex field. For a positive integer n, let (n) = {1,--- ,n}. An order m
tensor consists of nq X - -+ X n,, entries in C:

A= (ail‘..im), Ay iy, € (C,ij S (nj>,j = 1, cee M.
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Sometimes, we write a;,...;,, as @;,o, where a = ig---i. When m =2, A is an ny X ng

matrix. If ny =--- =n,, = n, A is called an order m dimension n tensor. The set of all
order m dimension n tensors is denoted by Cl"™"l,

Now we introduce the following product of tensors.

Definition 1.1. (See [3].) Let A € CmMXm2XX"2 and B € C"2* " *"k+1 bhe two tensors
of order m(> 2) and k(> 1), respectively. The product A o B is the tensor C of order
(m —1)(k — 1) + 1 with entries:

no m
Cjag-—anm = Z (ajjz“'jm H bjiai)7
J2y s im=1 1=2
where JE <n1>7 Q2,0 € <TL3> X X <nk+1>'

The tensor product defined in Definition 1.1 has the following properties [3,1]:

(1) (A1 + A2)o B = A1 0B+ Az 0B, where Ay, Ay € CMxm2XXn2 3 ¢ CraXXnk+1,

(2) Ao (By + Bg) = Ao By + Ao By, where A € C™*"™2 By, By € C2X XMk+1,

(3) Aol,, = A, I,, o B =B, where A € Cm>Xn2Xxn2 B ¢ Cr2Xxmh+1 [ is the
identity matrix of order ns.

4) (AoB)oC = Ao (BoC(C), where A € CmxneXxn2 3 ¢ CneXnsxXns ( ¢
CngX“'an-

Let D = (di,...;,,) € Cl™". We call the entry d;..; a diagonal entry of a tensor D,
i =1,---,n. A tensor D is said to be diagonal if all its non-diagonal entries are zero.
The unit tensor Z = (J;,...4,,) of order m dimension n is a special diagonal tensor, i.e.,
its entries satisfy the following equation:

1 = =i
Oironi = ’ .
e {O , else

Sometimes, we denote the unit tensor of order m by Z,,.

Definition 1.2. (See [3].) Let A € C™7 B € Clknl If Ao B = Z, then A is called an
order m left inverse of B3, and B is called an order k right inverse of A.

In [3], the authors presented some results for order 2 left (right) inverse of tensors. In
this paper, we consider the order k left (right) inverse of a tensor, our results extend the
corresponding ones in [3]. The contribution of this paper is given below:

o Conclude that A has left (right) inverse of order 2 if and only if A has left (right)
inverse of order k;

o Give the expression of order k left (right) inverse of A;

o Give a result between reversibility and similarity of tensors.



Download English Version:

https://daneshyari.com/en/article/4598723

Download Persian Version:

https://daneshyari.com/article/4598723

Daneshyari.com


https://daneshyari.com/en/article/4598723
https://daneshyari.com/article/4598723
https://daneshyari.com

