
Matrices and Linear Trans. Assignment #11 Due Aug 7

Show your work and justify all answers.

(11 pts)

(1) [+2] Show that A ∈ Cn×n is diagonalizable and has real eigenvalues if and only if A = BC where B � 0

and C is Hermitian.

(2) [+1] Show that if A ∈ Cn×n is diagonalizable, then Nul(A2) = NulA.

(3) [+1] Fix A ∈ Cn×n. Show that if Ekλ(A) = Ek+1
λ (A), for some k ≥ 1, then Etλ(A) = Ekλ(A) for all t ≥ k.

(4) [+2] Let A =

1 1 0

0 1 2

0 0 1

. Find matrices P, J such that J is a Jordan form and A = PJP−1.

(5) Fix A,B ∈ Cn×n. We say that A and B are simultaneously diagonalizable if there is a basis {~v1, . . . , ~vn}
for Cn such that each ~vi is an eigenvector for both A and B.

(a) [+1] Show that if A and B are simultaneously diagonalizable, then AB = BA.

(b) [+1] Suppose that A has (distinct) eigenvalues λ1, . . . , λk and B has (distinct) eigenvalues µ1, . . . , µ`

(but these eigenvalues may have higher multiplicity). Show that if

k∑
i=1

∑̀
j=1

(
Eλi

(A) ∩ Eµj
(B)

)
= Cn.

then A,B are simultaneously diagonalizable.

(c) [+1] Show that if AB = BA, then Eλ(A) is a B-invariant subspace.

(d) [+2] Show that if A and B are both diagonalizable and AB = BA, then A and B are simultaneously

diagonalizable.
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