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I. INTRODUCTION  

The secondary type matrices and results related to 

secondary type matrices was introduced and discussed in 

[1-3]. The concept of s -orthogonal matrices was 

introduced in [4]. Let 
s

O be this set of all s -orthogonal 

matrices and sO   be this set of all s-orthogonal matrices. In 

this paper we introduce this concept of s-partial ordering 

and derived some results related to s -orthogonal 

matrices. Also we have to discussed this same related to 

minus partial ordering. 

II. MAIN RESULTS  

Definition 2.1. The s-partial order denoted by 
S


 
is a 

relation on ℝ defined by BA
S


 
if there exists a 

SA such 

that BAAA SS   and 
SS BAAA  . 

Definition 2.2. The Minus Partial order denoted by 


  is a 

relation ℝ defined by BA


  if there exists a 
A such that

BAAA   and 
  BAAA . 

Definition 2.3 [6]. The lowener s-partial order denoted by 

s
  is a relation ℝ defined by 

s
A B  if there exists a B

such that 
2 .A AB  

Theorem  2.4. Let  
s

A O and ASSA
S

 then A  is s-

orthogonal. 

Proof. Let ASSA
S
  

       ASSASASA
SS

     

ASSASASA SS   

SASSSASSASSA 1111    

    SASSASASAS
11 

  

   SSASASAAS 1
  

 AAS SIS  

 AAS 2S  

 IAAS      (1) 

 

ASSA
S
  

     SS
SAASSASA     

    SAASSASA SS   

    SSAASSSSASA   11
  

     SSAASSSASSA 
1

 

   SAIASSSASA 
1

   

SAASSI   

SAASS   

SAAI 
          

(2) 

From  1 and  2  we have IAAAA SS  . Therefore 

A  is s –orthogonal 

Theorem 2.5. Let ,
s

A B O and BSSBSAAS  ,  

then BSASBA
ST
  

Proof. BAAABA TT

T
 and

TT BAAA  . Take,

BAAA TT       

BAAA 11    

BSASASAS SS 11      

BSASASAS SS   

BSAASA SS   
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Pre-multiply by
SS  

BSASASAS SSSS   

       SBASSAAS
SS

  

       BSASASAS
SS


                                    (1)

 

Take 
TT BAAA   

11   ABAA  

SASBSASA SS 11    

SASBSASA SS 
 

SS ASBASA 
 

Post multiply by 
SS

 

SSSS SABSSAAS   

     SS
SABSSAAS      

     SS
ASBSASAS 

                                    (2)
 

From  1
 

and  2 , we get BSAS
S
 . Therefore 

BSASBA
ST
  

Theorem 2.6. BA


 if and only if BAAA   and 

  BAAA . Let ASSA


  and 
s

A O , then  

s-orthogonal. 

Proof. Let ASSA


  

       ASSASASA
11 

  

Pre-multiply by  S  

       ASSASSASAS
11 

    

   SASASSAAS 1
  

SSAAS   

Post multiply by  S  

2SASSAS   

2SSASAS       

IAAS   

By Definition ASSA  

      11 
 SAASSASA   

Pre multiply by 
1A  

     1111   SAASASASAA  

     111   SASASASA    

SAASSAA  111 
 

SAA 1
 

AAAA S1
 

AAI S   

Theorem 2.7. Let A  and B  be the orthogonal matrices 

and ,
s

A B O such that BSSBSAAS  , then 

BSASBA
TS
 . 

Proof. By Definition 

BAAA SS   

BSSAASSA 1111    

BSASSAAS TTTT   

       SBASASAS
TT

    

      (1) 

SS BAAA   

1111   SASBSASA  

SASBSASA TT   

TTTT SASBSASA   

     TT
SABSSAAS   

     TT
ASBSASAS 

        
(2) 

From  1 and  2  we have BSASBA
TS
 . 

Theorem 2.8.  Let , n nA B R , ,BA
S


 
if and only if

ABA 2
, let 

s
A O and ,ASSA

s

  then A  is s-

orthogonal. 

Proof . 

ABA 2
 

    ASSASA 
2

 

SASASAS 2  

SAASA 2  

SAAASA   

SAAS   

SASA S 
    

AA S 
 

Theorem-2.9. For A , B  nnC   and S  is the 

orthogonal matrix with units in the secondary diagonal.

BSASSBSABA
SSS
  

Proof.  

BAAABA SS

S
  and 

SS BAAA  (By 

definition) 

SSBASSAA SS  and  SSBASSAA SS   

    SBSASASA
SS

 and  

    SS
SASBSASA   

Therefore, 
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SBSABA
SS
  

Similarly, we can prove  BSASBA
SS
  

Hence, SBSABA
SS
 BSAS

S
  

Theorem-2.10. Let A  and B  be S -orthogonal and non 

negative definite. Then
22 BA



  iff BA


 .  

Example-2.11. Let 






















2

1

2

3

2

3

2

1

A ,   











10

01
B ,  and  










01

10
S  

Then 
22 BA



 , but not BA


 . 

Corollary-2.12. Let A  and B  be S -orthogonal 

matrices. 

If BA


  then BAAB  . 

Example-2.13. 









01

10
A  ,  










10

01
B ,   











01

10
S  

Therefore, BAAB  . 
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