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1. INTRODUCTION

Anna Lee [1] has initiated the study of secondary
symmetric matrices. Also she has shown that for a complex
matrix A, the usual transpose AT and secondary transpose A’
are related as A=VA'V [2] where ‘V’ is the permutation
matrix with units in its secondary diagonal. Alaa
A.Hammodat, Ali A.Bilal, Akram S.Mohammed has given
some basic  properties of idempotent matrices in [3].
Statistical inference econometric analysis and matrix algebra
was given by Festschrift in Honour of Gotz Trenkler in [4].
Some properties of polynomial idempotent matrices are
discussed and characterization of polynomial idempotent
matrices are obtained by Ramesh.G,Sudha P.N [5].

In this paper the s-idempotent matrices is defined and
its characterizations are discussed. Some theorems relating to
s-idempotent matrices are derived.

Il. PRELIMINARIES AND NOTATIONS

Let Cyxn be the space of nxn complex matrices of

order n. For Ae Cyqn. Let AT,A,A*,AS’Agdenote
transpose, conjugate, conjugate transpose, secondary
transpose, conjugate secondary transpose of a matrix A
respectively. Let “V’ be the associated permutation matrix

whose elements on the secondary diagonal are 1, other
elements are zero. Also ‘V’ satisfies the following properties

Also \Y

vl v =v' oy~

satisfies the

1_vv2_

following properties
and W=Vl

A matrix Ae C, is called Hermitian if A= A*
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I11. SECONDARY IDEMPOTENT MATRICES
Definition 3.1:
Ais a s-idempotent matrix if AVA =A
PROPERTIES OF S-IDEMPOTENT MATRICES
Theorem 3.1.1:

Let A € Cp, If A is a s-idempotent matrix then AT is also s-
idempotent matrix.

Proof:

We know that if A is a s-idempotent matrix then AVA =A.
Taking transpose on both sides

(AVA)'=AT
= ATVT AT: AT
=AVA=AT |
ie, ATVA=AT

0.0 VT:V]

Therefore A" is a s-idempotent matrix.

Theorem 3.1.2:

Let A € Cxn. If Ais a s-idempotent theorem then A is also
s-idempotent matrix.

Proof:

We know that if A is a s-idempotent matrix then AVA=A.
Taking conjugate on both sides

(AVA)_A
— AVA_ A
= AvA-A [V 2y

Therefore A is a s-idempotent matrix.
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Theorem 3.1.3:

Let AECy. If A is a s-idempotent matrix then A" is s-
idempotent matrix.

Proof:
we know that if A is a s-idempotent matrix then AVA=A
Taking conjugate transpose on both sides

(AVA)"=A"

= AVA=A
= AVA=A" [V'=V]

~ A* is a s-idempotent matrix.
Theorem 3.1.4:

Let A € C . If A is a s-idempotent matrix then A" is also s-
idempotent.

Proof:

We know that if A is a s-idempotent matrix then AVA=A.
Taking inverse on both sides

(AVA) '=A"!

= AlyIial=Al
= AlVAT=AT [V'=v]
Therefore A is a s-idempotent matrix.

Theorem 3.1.5:

Let AECp . If A is a s-idempotent matrix, then AS is s-
idempotent matrix.

Proof:

We know that if A is a s-idempotent matrix, then AVA=A.
Claim: ASVA®=AS

We know that AVA=A

Taking secondary transpose on both sides

(AVA)°*=A°

AS VSAS:AS
~ASVAS=A® [ Vve=V]
Therefore A% is s-idempotent matrix.

Theorem 3.1.6:
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Let A € Cnx, . If A and B are s-idempotent matrices then A+B
is s-idempotent matrix if

AVB=-BVA

Proof:

We know that if A and B are s-idempotent matrices, then
AV A=A and BVB=B

Claim: (A+B)V(A+B)=A+B

(AV+BV)(A+B)=AVA+AVB+BVA+BVB
=A+AVB+BVA+B

=A+B [ AVB=-BVA]

Therefore (A+B)V(A+B)=A+B.Hence A+B is a s-idempotent
matrix.

Theorem 3.1.7:

If A and B are s-idempotent matrices and AB = BA, A is
idempotent then AB is s-idempotent matrix.

Proof:

We know that if A is s-idempotent matrix , then AVA=A. We
know that if B is s-idempotent matrix, then BVB=B.

Claim: ABVAB=AB

ABVAB = ABVBA [ AB = BA]
= ABA ["BVB=B]
= AAB [ BA=AB]
=AB [ A’=A]
= AB

. ABVAB = AB

-~ AB is s-idempotent matrix.
Theorem 3.1.8:

If A and B are s-idempotent matrix and BA=AB, B is
idempotent then BA is s-idempotent matrix.

Proof:

We know that if A is s-idempotent matrix, then AVA = A.
and if B is s-idempotent matrix, then BVB = B.

Claim: BAVBA = BA
BAVBA = BAVAB [ BA=AB]
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= BAB [ AVA=A]
= BBA [ AB =BA]
=B%A [ B*=B]
= BA
~ BAVBA = BA

~ BA is s-idempotent matrix.
IV. CONCLUSION

In this paper the concept of s-idempotent matrices
was defined and theorem relating to characterizations of s-
idempotent matrices were derived.
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