Chemstry 542
Fall, 2002
Probl em Set 10
Due Monday, Decenber 2

Read Chapter 8. This probl emset covers parts of chapter 7 and 8.3, 8.4, 8.6.
The renai ning parts of chapter 8, and hopefully parts of chapter 9 wll be
covered next week, as tine allows.

1. This problemfills in the details of the derivation of the Uncertainty
Principl e.

A Show t hat <[A—<A>]2>:<A2>—<A>2 (This is a one |ine proof.)

B Showthat for any pair of |inear operators, A and B,the fol | ow ng
identity hol ds:

wher e

F={A-(aB-(B))+ [B-(B)A-(A).
In class we proved that if A and Bare Hernitian, their comnmutator equal s iC,
where C is also Hernitian. Note that in class the first % was nissi ng.

C Showthat if A and Bare Hernitian, then AB+BA is also Hernitian.

D The Shwarz inequality was given in class for real functions. Levine
gives the followng nore general result, which applies to conpl ex functions
as well. You can think of this inequality as a statenent about overlap

integral s,
411 )gl9)z[(|g)+ (o] 1))

Denonstrate this inequality for the real functions,
f=x

g=x-1
over the interval 0<x<L.

At this point, you should be able to piece together the entire derivation of
the Uhcertainty Principle..

2.Wking the nmatrix representations of I:X’I:y’I:Z derived in class for | =1,
denonstrat e t hat

[



A'so show that the identity L2+L[2+L(2=L? is satisfied.

3. Derive the matrix representation of the operators I:Z,I;’I:_’I:X’I:y’ﬁZ for the
case of | =2

4. Repeat problem3 for =% The matrices for L L L are called the Pauli

X, Yy, Z
spin natrices.

Levine 7.55, 7.56, 8.37, 8.42.



