
Homework 11: Due November 24 

 
1.  

 
2.  

 
3. This problem explores some properties of π̂ , the parity operator 

a. Show that π̂ is both unitary and hermitian. 

b. The fact that π̂  is unitary allows one to write it as ( )2/ˆexpˆ Giππ =   where Ĝ is 

Hermitian (and π on the righthand side is the number 3.14… and not the 

operator).  Show that 1̂ˆˆ −= πG .   

c.  Construct the operator ( )2/ˆexp)(ˆ θθ GiU = ; by construction ππ ˆ)(ˆ =U  

d. Show that )(ˆ θU  is periodic: )(ˆ)2(ˆ θπθ UU =+  
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4. In class it was stated that π̂  was a discrete symmetry unobtainable by making a 

continuous rotation.   In problem 3, however you have demonstrated that π̂  can be 

obtained continuously from )(ˆ θU .  This problem explores the action of )(ˆ θU    

a. Find an expression )(ˆˆ)(ˆ'ˆ θθ UxUx
rr += ; this tell one the effect of the continuous 

transformation on x̂
r

. 

b. Does the result in a. have any analog in classical physics?  explain. 

 

Sakurai  Chapter 3, 28, 29. 

 

 


