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Abstract — In this paper, we will give new type of quasi normal operator is called K* quasi normal operator of
order n and as well as, study the tensor product of these operators and some properties of this concept have
been given.
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I. INTRODUCTION
H be a Hilbert space and B(H) be the algebra of all bounded linear operators acting on H . An

operator T &€ B(H) is said to be quasi normal operator if T commute with T T* this concept was given by A.
Brown in 1953 [2].

Il. PRELIMINARIES

LET T EB(H), WHERE H IS A HIBERT SPACE, THEN T IS SAID TO BE A K* QUASI NORMAL OPERATOR OF
ORDER N, IF SATISFY

(T*)K (Tan T'n) = (T*n T'n) (T*)K
WHERE, T* IS THE ADJOINT OF THE OPERATOR T AND N IS A POSITIVE NUMBER .
I1l. THEOREMS

3.1 THEOREM

LET T:H— K BE K* QUASI NORMAL OPERATOR OF ORDER N SUCH THAT T T™™ =T*™T™ THEN T* IS
K* QUASI NORMAL OPERATOR OF ORDER N .

PROOF :

TO PROVE ,
(T (T () = (7T () ()
TAKE L.H.S.,
(T (T (T7) = (TR > ((T)* (T )¥)
= () )= ((T™)(T™™))*
= ((T™T™™) (%))
= (T T™) (%))
= (=) (T ™)) *
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[, T ISK* QUASI NORMAL OPERATOR OF ORDER N]
= (T T )*((7%)F)*
= (T T )* (%)% )*
= (T (T %) ()% )~
(T (3™ () = (3T (Tom) ()Y
*+ L.LH.S = R.H.S

THEN, T* IS K* QUASI NORMAL OPERATOR OF ORDER N .

3.2 THEOREM

IF T IS K* QUASI NORMAL OPERATOR OF ORDER N AND S IS UNITARILY EQUIVALENCE TO T THEN S
IS K* QUASI NORMAL OPERATOR OF ORDER N .

PROOF :

SINCE, S IS UNITARILY EQUIVALENCE TO T, THEN THERE EXIST A UNITARY OPERATOR U SUCH THAT S=U
TU*

SO THAT, S™"=UT"™U* AND S =uT"™uU*
TOPROVE, S IS K* QUASI NORMAL OPERATOR OF ORDER N .
= (s*)F(STS™) = (S7Ssm) (s*)F
TAKE L.H.S,
(s*)¥(§mS™) = (UT*E u*) (UT*™U*UT"U*)
=Ty Ty T U
=uT*E(T*"T™)yu* .. (1)
TAKE R.H.S,
(S 8™) (s*)¥ = (UT*uU*uT"Uu*) (UTF u*)
=uT*muxuThu*u T g
(T T T >
=uT*® (T T™yux ... (2)
[, T 1SK* QUASI NORMAL OPERATOR OF ORDER N ]
(1) =(2)
THAT 1S,
(s*)¥(sm8s™) = (S7mS™) (s*)F
THEN S IS K* QUASI NORMAL OPERATOR OF ORDER N.

3.3 PROPOSITION

IF T IS SELF ADJOINT OPERATOR THEN T IS K* QUASI NORMAL OPERATOR OF ORDERN.
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PROOF :

SINCE, T IS SELF ADJOINT OPERATOR T=T*.
TOPROVE, (T*)X (T*"T™) = (T"T™) (T*)¥
TAKE L.H.S.,
= (T)E(TT™) = (TH)F (TP )"

=TE(t7T)"
— TR' TZT‘L
(T (TmTmy = TR 20 (1)
TAKE R.H.S.,
= (T T™) (T%)% = (T T)" (T*)¥
=(tT)" T¥
— TZT‘L T.F\’

- T 2n+K

~(1)=0©
THEN T IS K* QUASI NORMAL OPERATOR OF ORDERN .

3.4 PROPOSITION

LET T1,T5,....... ,Ty ARE K* QUASI NORMAL OPERATORS OF ORDER N FROM A HILBERT SPACE H THEN
T Q........... ® T, 1SALSO K* QUASI NORMAL OPERATORN .
PROOF :
TO PROVE,,

(T ®T,®...RT)" (TL®T,®...QT,) ™ (iOT,Q....QT,)")
=((T1QT:Q....QT,) "(T1QT>RX..QT, ) (T, QT> ... ®Tn)*?fK

TAKE LS., =
(T, Q... RT)™ (Ty®T,®..8T,)™ (T, RT,®...QT,)")
= (1 ®T; ®... QT (" QT Q... QT (I QTI® ... T))
=(T*(L) Q.9 )N @ T, ®.....Q T,"TY)
=((TOF(TI T @ (T3 (T3P ... ® (TR (M)
= (T (TR @ (T3 (TE @, @ (T T (T)F)
[, Ty Ty, .. ..., Ty, ARE K* QUASI NORMAL OPERATORS OF ORDER N]

= (PR TN TE®.. @ T T X ® (T ¥ ®...®(T7)F)
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(" ® L" .0 T," )( T," ® T; ®..0 T ([ TH* & TL)* @
...... QT H¥)

=(T,®T,®...QT,) ™ (T,®T,....QT,)")(T; ®T; ®....QT; )X
= (T,®T,®...QT,) ™ (T,QTs...QT)") (T,QT,®....QT,)*

" L.H.S = R.H.S

THEN T1 @ T2 ® ... ® T, IS K* QUASI NORMAL OPERATORS OF ORDER N .
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