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HW #1 Problems
Quantum 521

1. Consider the matrix that rotates a Euclidean vector in the x-y plane,

R̂E(ϕ) =

(
cosϕ − sinϕ
sinϕ cosϕ

)

Find the (complex) eigenvalues and corresponding eigenvectors. Write

the simlarity transformation matrix Ŝ with eigenvectors as columns

and show explicitly that Ŝ†R̂ES is diagonal. Show that S is unitary,

that is Ŝ†S = Î where Î is the identity matrix. Find the transformed

eigenvectors in the new basis where R̂E is diagonal.

Figure 1: Shankar 1.9.1,1.9.2

Figure 2: Commins 2.2



2

Figure 3: Commins 2.13
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2. Show that plausible representations of the Dirac delta function are,

δ(x) = lim
ϵ→0

1√
πϵ

e−x2/ϵ

δ(x) = lim
ϵ→0

1

π

ϵ

x2 + ϵ2

3. Show that δ(cx) = δ(x)/|c| where c is a constant. note that δ(−x) =
δ(x).


