Hermitian conjugate:

Linear operators:

AW o+ (2) = AP () + oG AY, (2)

Herm: Hian COnJ'u3a+e=

Jax grap) = [dr A7

Swppose <A» is real for all W. Then <A>=<AY
LA>=[dx YAP)I = [de ApI*Y

<AP'=[dw Y (A

<AY=<AX if A=AT (Hermitian operatory.

7—0 proVe 'l’)’ut;s f$a. Necessar Candii-fon;
Consider +the weovefurchond ﬁ«)-)\’lp-

LA> = [dr (g% XX )A(F + Ap)
= [dx gAS + DI [dx PIAY)
A [dx FAPI-NF [dx VAL
KAV = [dx (& +3y )((Ag)* + XAPIT)
=[dz g AP* + INT[dy v (ApyF
+ A fdx PAS [+ N [ax g (AP



For +his to be true for an arbitrary A, we must
have

Jdx g* (A = [dx Ag* Y N ook
[d= 9* (Ag)= {dz (Ap )& X o fF

These are both +he conditon that A=Al

P‘roFaerHc’S of +he Hermitrar cOnJugarf'e :
Jdu gHAB P = [dx (A BY =fd;(B*A*¢)* P
= (AB) = B'AT

iy 7 eAp = far ARy
= (cAY = c* A

fd;é %*M ’L()) =fc/;t (A?)’* ’Lf) . Take the cgmpl@x COnJuaa:('e g
Jdx AYFS = [dz v (AY)
— (A= A .



More on Dirac Notation:

<E1¥>= [dx £77
P19 = [dv ¥ = <pig>

<PIAP> = [dx gFAY =<FIAI ¥
AP 1Y = [dr AP Y =<PIA >
<plap>= a<glp>
Laf| ¥ > = a®<Z|y>
Let {la>fbe 2 complete orthonormal basis.
Y>> =2 Caay
<bly>=2_Ca<blay =2 C, Sab = Cp
—> P> = %. <al¥W)> lo)
PIY> =2 Lap)<gla>
=2 <glay<alY>
=<g | Z_|ar<al| P
1 = Z,.— layLal .



SwppoSZ Ais Hermitban and

Ale>= ajay
Alby = blb>

real Z/genva/u.{:

Then <blAlap= a<blay |
=<b|Allap=<Ab> |a)> = B*<bla> = b<bla>

—> (a-b)<blad>= 0.
Tf a#b (e; en'Valuz>J+heru <bla)>=0, =

eigenve ctors with different e,igem/alues are
orth ogona-,l-



