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此為開書考，但是禁止與其他人討論
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1. Find all a, b ∈ C such that the following matrix is unitary diagonalizable.[
a −i
i b

]
Let

A =

[
a −i
i b

]
A is unitary diagonalizable if and only if A is normal.

AA∗ =

[
a −i
i b

] [
a −i

i b

]
= A∗A =

[
a −i

i b

] [
a −i
i b

]
[
aa+ 1 (−a− b)i

(a+ b)i bb+ 1

]
=

[
aa+ 1 (−a− b)i

(a+ b)i bb+ 1

]

A is unitary diagonalizable if and only if (a+ b) = (a+ b), if and only if a− a = b− b.
That is a and b has the same imaginary parts, so that a = p + qi and b = r + qi for
some p, q, r ∈ R
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