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1. Let A =

(
5 3
3 5

)
.

(a) Orthogonally diagonalize A.

(b) Construct a spectral decomposition for A.



2. Let A be a real symmetric matrix. Suppose that x ∈ Cn is an eigenvector of A with
corresponding eigenvalue λ. (Note that x is a complex vector and λ is a complex
number.)
(a) Express xT Ax in terms of λ, x, and x.

(b) Express xT Ax in terms of λ, x, and x.

(c) Show that xT Ax = xT Ax.

(d) Show that λ = λ and conclude that λ is real.


