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Abstract A matrix Ae M, (C)is called Jg - normal if A*A= AA*, where A* = JA?J , and J =1, ®—I,_, [1]. Here we

derived some properties of Jg-normal matrices.
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I. INTRODUCTION AND PRELIMINARIES Proof of Condition 1.

Throught this paper we use this following notations.
Let A=St+K and A* =51-K,so A*A= AA*

Notation 1.1 [2,3]. The secondary transpose (Conjugate
2.3 Ve S (ST=K)(ST+K) = (ST +K)(STH-K)

secondary  transpose) of A is defined by

—1g-1 -1 -1 -le-1 -1 -1
AS =VATV[A? =VA'V], where V is the fixed disjoint ©S ST+ TK-KST-KK=5"8"-5"K+KS™-KK
-1 -1 -1 -1
permutation matrix within its secondary diagonal. & STK-KS™=-5"K+KS
& STK+STK =KS ks
Notation 1.2. Let [ be the set of all real number, ' be the e 251K = 2k5 !
set of all complex be the set of all complex numbers, and . | |
. . & STK =KS
M, (F) be the nxn matrices over field. Let J{ be the set
ofall nxn, Jg-normal matrices. Proof of Condition 2.

Let A=St+K and A* =S —K,so A*A=AA*
S S-KHG+KH=(S+KH)Ss-K™
< SS+SKT-K1S-KK?T=85-SKt+KIs-KIK?

Il. MAIN RESULTS

Theorem 2.1. Let AeJg , then

1. S'K=KS™is Jg - normal. & SKT-KIs=-sK1+KsS

2. K's=8SK™is Jg -normal. & SKT4sK =K 1s+K™S

3. AS+SA* =2SS is Jg - normal. < 25Kt =2K™s

4. AK—KA* =2KK is Jg - normal. < SK=K™s

5. STA+A'S™ =21 is Jg - normal. Proof of Condition 3.

6. KA+ A'K " =21 is J - normal. _ _
7. HK =KH is J - normal. Let A=S+K and A#=S—_K,so AS +SA" =255
8. AH =HA is Jg -normal. < (S+K)S+5(S-K) =258

9. AH+HA* =2H? is Jg - normal. ©SS+KS+55-5K =258

< SS+KS+SS—SK =2SS
< SS+KS+SS—KS=2SS
< 2SS = 2SS

10. AK —KA* =2K? is Jg - normal.
11. H'K =KH™ is Jg - normal.
12. HK=K™H is Jg - normal.
13. H'A+A'"H™ =21 is Jg - normal. Proof of Condition 4.
14. KTA-A'KT =21 is Jg - normal.

o Let A=S+K and A" =S—K,so AK—KA? =2KK
15. SS—KK = AA* is Jg - normal.
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<:>(S+K)R—K(S—K):2KR < AH =HA
& SK+KK —KS + KK = 2KK < (H+K)H =H(H +K)
— — < HH +KH = HH + HK
< SK + KK —KS + KK = 2KK
_ _ _ < KH = HK
@SKiKK—EK+KK:2KK — HK - KH.
& 2KK =2KK
Proof of Condition 9. Let A=H+K and A*=H-K,
so AH +HA" =2H?2
& (H+K)H+H(H-K)=2H?
< HH +KH + HH —HK =2H?
& HH + HK + HH — HK = 2H?

Proof of Condition 5.

Let A=S+K and A" =S—K,so StA+A*ST=2]
< SHS+K)+(S-K)St=21
<S8 +8 K +8S T -KS =21

_ 2
51515 IK 4551 —57IK = 2| <2HH =2H
o 2515 _ 9| o 2H? =2H?2
<21 =21 N
Proof of Condition 10. Let A=H +K and A" =H-K,
Proof of Condition 6. s0 AK —KA* = 2K?
< (H+K)K-K(H-K)=2K?
Let A=S+K and A" =S—K,s0 KIA-AK " =2I < HK + KK = KH + KK =2K?
S KYUS+K)—(S—K)K “=2I & KH + KK - KH + KK = 2K?
4 3 —1  — & 2KK =2K?
S KIS+KTK-SK +KK =2l . ,
o 2K? =2K

& SKT+KIK-SKT+KK™? =2l

-1 -1 -1 -1
& SKT+ KK =SK™+ KK =21 Proof of Condition 11. Let A=H1+K and

-1
& 2KK ™ =21 Af=H-K,s0o A"A= AN
o201 =21 -1 -1 -1 -
& HT-K)YH+K)=(HT+K)H™-K)
SHMH T+ H?K-KH KK =HH™? - HK + KH™ - KK
SHIK-KH '=-H?K+KH™

Proof of Condition 7.

Let A=H+K and A* =H-K,s0 A*A= AA* S HIK+HIK=KH ™ +KH™

& (H-K)(H+K) =(H +K)(H -K) & 2H 'K =2KH ™

& HH + HK = KH - KK = HH - HK + KH - KK e HIK = KH

& HK —KH = —HK + KH

< HK + HK = KH +KH Proof  of Condition 12. Let ~A=H™"+K and
& 2HK = 2KH A" =H?-K,s0 A"A= AN

& HK = KH & (H-K)(H+K™?)=(H+K)(H-K™)

SHH+HKT-KH-KKT=HH-HK ! +KH-KIK?
S HKT-K?H =-HK™+K™H
SHKT+HK T =KH+KH

Proof of Condition 8. Let A=H +K and A*=H -K,

so A*A=AA" . Necessary Condition. By Condition 7:
< AH =(H+K)H

& AH = HH + KH © 2HK™ =2K™H
& AH =H(H +K) & HK™ =K™H
& AH = HK.

Proof of Condition 13. Let A=H +K and A* =H -K,
Sufficient Condition. so HA+ AP"H 1 =2]
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SHMH+K)+(H-K)H =2
SHMH+HTK+HH T -KH ™ =2l
SHMH+HTK+HHT-H 'K =2
< 2HMH =21
<21 =21

Proof of Condition 14. Let A=H +K and A" =H-K,
so KTA-AKT =21

< KHH+K)-(H-K)K =21

& KMH+KIK-HK T +KK =21

o HK 4K K -HK T+ KKt =21

o HK P+ KK T—HK T+ KK =21

< 2KK =2l

<21 =2l

Proof of Condition 15. Let A=S+K and A* =S —K , SO
SS—KK = AA*. Take RH.S,

< AA* = (S +K)(S —K)

< AA* =SS —SK + KS—KK

< AA* =SS —SK +SK —KK

< AA* =SS —KK

< AA* =SS KK

I11. CONCLUSION

In this paper, we derived some properties of J_-Normal

matrices.
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