1.

Physics 401 Homework 4---Due September 30

In class we asserted that in quantum mechanics physical properti¢$anntitian
operators. These were defined an operdtas Hermitian operator ifdxgl/* (AY)is

real for all square integrable wave functigndn this problem, you will use this
definition to derive the following properties of Hermitian operators:

a. If Idx 41/1* (Ag[/z) = jdx (At,l/l)*t//2 for all square integrable wave functions
Y., then A is Hermitian.

b. If A is Hermitian, thenj dx wl*(sz) = J.dx (Agl/l)*gl/2 for all square

integrable wave functiong, ,¢/,. Hint: conside/ = ¢/, +¢/, and use the
definition.

Note that since the properygzdx 41/1* (Ag[/z) = jdx (At,l/l)*t//2 is both necessary

and sufficient forA to be Hermitian (as shown in a. and b.) this property is an
alternative definition for Hermiticity.

c. If A is Hermitian thenAis also. Hint: considey = Aqfand start with
J.dxw* {.which we know to be real and use the property in a).

d. If A andB are Hermitian thenf dx wl*(Aéwz) = Idx (éAzﬂl)*wz Hint use
the property in part b. twice.

e. If A andB are Hermitian , thel = AB + BA is Hermitian. Hint: use part d.

f. If A andB are Hermitian , thelé = i[A, I§J is Hermitian. Hint: use part d.

2. Use the general form of the uncertainty relation to showdhatr | = h‘(x)‘ for any

wavefunction. That is show thé<x4> —<X2>2] (< p2> ~{ p>2)2 ‘h<x>‘2 .
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Show that in quantum mechan m = B where Ois a Hermitian operator

associated with a physical observable that contains no explicit timadampe ancH is
the Hamiltonian operator. Hint: Use the Schrédinger equation in the form

A . dy
Hy =1—.
v dt



