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Problem 16. —~Many particle operators
Show, that the momentum operator p = —ihiV is a single particle operator, but the position
operator ¥ = ¥ isn’t. Use the states from problem 13:
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where fuo, = c/p? + mic*.

Problem 17. — Some calculations
Proof the following statement:

(G-A)d -B)=A-Bly+id- (A x B)

Problem 18. —Free Dirac equation
Find the stationary solutions of the free Dirac equation:
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Use the ansatz: ¥ = (io) et (PF—Et)
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What is the non-relativistic limit?

Problem 19. — Dirac algebra
Show, that the solutions «;, 5 of the Dirac algebra:
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Oéznﬁ2 = 14

are determined up to an unitary transformation.



