
Answer on Question #85019 – Math – Complex Analysis 

Question 

 

For the operator A=ax+ibp where a and b are constants, calculate [A,x] and [A,A]. 

 

Solution 

 

 Fundamental commutation relation: [𝑥, 𝑝] = 𝑖ℏ   

[𝐴, 𝑥] = [𝑎𝑥 + 𝑖𝑏𝑝, 𝑥] = 𝑎[𝑥, 𝑥] + 𝑖𝑏[𝑝, 𝑥] = 𝑖𝑏(−𝑖ℏ) = 𝑏ℏ 

[𝐴, 𝐴] = [𝑎𝑥 + 𝑖𝑏𝑝, 𝑎𝑥 + 𝑖𝑏𝑝] = 𝑎[𝑥, 𝑎𝑥 + 𝑖𝑏𝑝] + 𝑖𝑏[𝑝, 𝑎𝑥 + 𝑖𝑏𝑝]

= 𝑎2[𝑥, 𝑥] + 𝑖𝑎𝑏[𝑥, 𝑝] + 𝑖𝑎𝑏[𝑝, 𝑥] − 𝑏2[𝑝, 𝑝] = 0 + 𝑖𝑎𝑏(𝑖ℏ − 𝑖ℏ) + 0 = 0  

Answer: [𝐴, 𝑥] = 𝑏ℏ and [𝐴, 𝐴] = 0.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer provided by https://www.AssignmentExpert.com 

 

https://www.assignmentexpert.com/

