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Abstract: The aim of this paper is to introduce some new rhotrice and to give some of their basic properties.
These new rhotrices are : reflexive rhotrix, counter-identity rhotrix, centro-symmetric and skew centro-
symmetrixrhotrices, centrohermitianrhotrix, skewcentrohermitianrhotrix and perhermitianrhotrix.
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I. Introduction
Rhotrices and some of their basic properties where first introduce in [1].Rhotrice could be decompose into two
square matrices ( Couple matrices ) ,(i.e R = (4,C), where A = g, C = ¢cyof rhotrix R) .If Q =(U,V), then
addition and subtraction is done in the following form: R + Q =(A + U,C £ V) and multiplication is RQ =
(AU, CV),the inverse ,transposeand determinant are respectively R =(471,C~1) ,RT=(A7,CT)and det (R) =
det (A)det (C) see ([2],[31.[41[5] )-

In next section we defined some new symmetric rhotrices and give some of their properties.This new rhotrices
are : generalized reflection rhotrix, reflexive rhotrix, anti reflexive rhotrix, counter-identity rhotrix, centro-
symmetric rhotrix and skew centro-symmetric rhotrix.

I1. Structure Rhotrices and Properties
Definition 1 (Reflection rhotrix)

A rhotrixR = (4, C)is generalized reflection rhotrix if R = R and R? = I where | is an identity rhotrix and A4
and C are generalize reflection matrices.

Definition 2 (Reflexive and antireflexiverhotrix )

A rhotrixR = (A4, C) is reflexive if and only if there exist a reflection rhotrix Q = (B, D) such that R = QRQ
and R said to be anti reflexive if R = —QRQ. Where A and C are reflexive matrices.
For reflexive matrices see [6] ,[7]

Proposition 1
Let R be a rhotrix, then:
I R is reflexive with respect to reflection rhotrix Q if and only if QR = RQ.
. R is anti reflexive with respect to reflection rhotrix Q if and only if QR = —RQ.

Proof 1
Suppose R is reflexive with respect to Q, then

I R reflexive, implies R = QRQ
QR = (A,C)B,D)
QR = (AB,CD)
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QR = (BA,DC)
QR = (B,D)A,C)
QR =RQ

The converse , suppose QR=RQ.
Q(QR) = QRQ
Q*R = QRQ
R = QRQ
. Similar to I.
Definition 2 (Counteridentityrhotrix)

A rhotrixf = (J,,,J,_1)is counter-identity rhotrx if all of its entries are zeroes except the horizontal diagonal
entries which are all ones and major and minor components of J (J,, and J,,_; ) , are counter identity matrices.

See [8], [9] for details on counteridentity matrices, Centrosymmetric matrices and skew centrosymmetric
matrices.

Proposition 2

I J2=1,
Il. JjT=j
1. J is generalised reflection rhotrix,
V. jt=j
. I, if nisodd
V. = { st
J, if niseven

Proof 2

l. jZ = (]7% 4 ]121.—1> = (Inlln—l) = Iv
” jT = (]1?1" .]T’Il‘—l) = (]n,]n—l) =]l
I From i and ii of proposition 2,

V. j_1 = (/1;,1]5—11) = (JnJn-1) = j

V. Case 1. If n is even, n = 2m where m is a natural number.
]2m — Im — 1
Case 2, If nisodd n=2m+1,
]2m+1 :]2m] — I] :]

Definition 3( Centrosymmetricrhotrix )

Arhotrix R = (4, C) is centrosymmetric if and only if R = JRJ and A ,C are centrosymmetric matrices.

Example 1
The rhotrix C below is centrosymmetric rhotrix.
a
cbd ad f
C:fehef:[chcl,[b l(«:):l
dbc f da ¢
a

Proposiotion 3
A rhotrixR is centrosymmetric if and only if R is reflexive with respect | (i.e JR = R]).

Proof 3
R =]R]
J?R = JR]
J7Y?R = J7YR]
JR =R]
For the converse:
JR =R]
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JTYR =R
R=JR]
Proposition 4

Let C besetofall centrosymmetricrhotrices ,thenforallR,Q €C

l. (aR + bQ) € C,aand b are scalars.
Il. RQ € C,
im. Rt eC,
IV. RT € C,
V. C is an abelian group under addition.

Proof 4
. aR+bQ =aJR] +bjQ] =J(@R +bQ)] €C,
. RQ=(R))(JQ)) =JRQJ €C,
Il R™'= (jRj)_l = (]nA_ljn,]n—lc_ljn—1> = jR_le C,
V. similar to I,
V. R+Q=JR[+(R)=JR+QJ=]JQ@+R)j=Q+R.

Definition 4 (Bisymmetric rhotrix )

A rhotrix that is both symmetric and centrosymmetrix is known as bisymmetric rhotrix.
Every three dimensional centrosymmetrixrhotrix is bisymmetrixrhotrix.

Definition 5 (skew centrosymmetric rhotrix )

A rhotrixR = (A, C) is skew centrosymmetric if and if R = —JRfand A , C are both skew centrosymmetrix
matrices.

Example 2
The rhotrix S is skew centrosymmetric rhotrixis :

0
—a 0 a 0 a O
s={o-b 0 boj=(l-a 0 a [ b]
—-b 0
—a 0 a 0 —a O
0

Proposition 5
ArhotrixR = (A, C ) is skew centro symmetric if and only if fR = —R].

Proof 5
JR = {n,Jn-1XA,CY = (nA ,Jn1C) = (~AJn,~Cln_1) = —R]
Proposition 6
If R and Q are skew centrosymmetrix rhotrix, then RQ is centrosymmetric rhotrix.
Proof 6

RQ = (-JR))(-JQ) = JRQJ.

Proposition 7

If S asetof skew centrosymmetric rhotrices, then orallR,Q € S
a) aR+bQ €S,aandb are scalers,
b) R7! €85,
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c) RT €8,
d) S isanabelian group under addition.
Proof 7

Similar to proof 4.

Definition 6 ( centrohermitian and skew centrohermitian )

A rhotric R = (A, C) is centrohermitian if and only if R = JRJwhere R is the complex conjugate of R and 4, C
are centrohermitian matrices. The rhotrix is skew centrohermitian if and only if R = —JR].

Centrohermitianand skewcentrohermitianrhotrices satisfy the properties of centrosymetrixrhotrices listed above.
For detail on centrohermitan matrices see [10] .

Definition 7 ( Perhermitianrhotrix )

A rhotix that is both hermitian and centrohermitian is perhermitianrhotix.

The rhotrix P below is both centrosymmetric and perhermitianrhotrix.

3
—-i 5 i 3 i 2
— _ . . 5 4
P={2 4 6 4 2)= - 6 =i, 4 5
i 5 —i 2 i 3
3
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