
Short 
Takes 
331

Joaquin Drut
The adjoint 
operator



outoperator laba Mermitian adjoint)

· With matrives (i.e. linear operators in a finite-dimensional.....

space (

Mt. (MT);j =My,
⑧
More generally, the adjoint operator is defined using an

->product:

(ryw) =S so $ field of scalars

#. to&N are vectors

..such that:

1
- (v,w) =(w,v)* ↑

eproperty"

2- (x+,w) =x(v,w),
"linearity

x&$ a scalar 7-(i +v,w) = (u,w) + (v,w)

3- (r,)),0

if (t, x) = 0 then i =0jdepiviteness"
· The adjoint Mt is then defined via o
-..

(r,M+w) =(MF, w)

·
In conventional, finite-dim spaces, with (v,w) =2.vWh,
(MF,w) =cMjywi =cv*MjiW:



therefore Mt;j = Mji.

·
In cases involving dipp ops, it may be more complicated...

(5,0g)
= 18x((x)0x j

-*(g(xix =(-7,9)

Fore ·
sa...

&t=- d ADV
8x

2dM,egp = =p+

*Note: formally, the definition of the adjoint in
infinite dimensional spaces thehandled
with some are.
.....

I'm leaving out lots of details just to get
some practical information across.

· Theadjointinherits properties from
the

·(A)= A

·(AT)
"

= (A")
+

·(A + BIT= A+
+ BT

·CAB)t= BAt

E.g.

(t.(AH+w) =(A+v,w) = (t,A+v)* = (AW,v) = (v,Aw)
- (AH= A

-x-


