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P5-11.   
 
Operators that do not commute obey a number of relationships.  Prove the following: 
(a)  If A and B are hermitian, then i[A,B] us also Hermitian. 
(b)  [AB.C] = A[B,C]+[A,C]B 
(c)  [A,[B,C]]+ [B,[C,A]]+ [C,[A,B]]=0 
 
Solution: 
 

0                                                             
BAC)-(CBA-ABC)-CAB(                                                                

ACB)-(BAC-CAB)-(BCACBA)-(ACB-BCA)-(ABC                                                             
BA][C,-AB][C,AC][B,-CA][B,CB][A,-BC][A,                                                             

BA]-AB[C,AC]-CA[B,CB]-BC[A,  B]][A,[C,A]][C,[B,C]][B,[A,  (c)

B]C,A[]C,B[A                  
CA)B-CA(CB)-BC(A                  

CAB)-ACB(ACB)-ABC(                  
CAB-ACBACB-ABC                  

CAB-ABC  C][AB,  (b)

Hermitian. is B]i[A,     
B]i[A,                       

 )}BA()AB{(i                       
B) B  and  AA (                             )}AB()BA{(i                       

)}AB()AB{(i                       
})BA()AB{(i                       

 } BA)-i(AB {B])(i[A,      
 BA)-i(ABB]i[A,      

B B  and  AA   Hermitian  are B andA   )a(
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