
Math 150-02
Homework 4
Spring 2013

Instructions: You may work together on this, but if you do, YOU MUST tell me with whom you
worked, and on which problems. Furthermore, all answers must be written in your own words. This
is due back the beginning of class, Wed. Feb. 20, 2013.

1. Let A be an n× n block diagonal matrix: A =

[
A11 0
0 A22

]
with A11,A22 being `× ` and

m×m, respectively, where `+m = n.

• Show that if there exist invertible S11 and diagonal D11 of size ` × ` such that A11 =
S11D11S

−1
11 and also invertible S22, and diagonal D22 such that A22 = S22D22S

−1
22 , that

A is diagonalizable. In particular, you should give the block-entries of S and diagonal
D such that A = SDS−1 in terms of the various submatrices mentioned previously, and
explain why you know that this S is invertible.

• Even when A11, A22 are not diagonalizable, the structure of A does reveal some invariant
subspace information, as we discussed in class. Give two subspaces, W1 with dim(W1) = `
and W2 with dim(W2) = m such that Cn = W1 ⊕W2.

2. Let L : V → V be a linear operator, let dim(V ) = n and let B = {b1, . . . , bn} be a basis for
B. Define A = [L]B.

Now let x, λ be an eigenpair for A: Ax = λx. Derive an eigenvector of L corresponding to
eigenvalue λ, using this information.

3. This problem involves a linear operator on the infinite dimensional vector space C∞[a, b], so
you can’t use the matrix of the transformation for this problem.

Let L(y) = y′′(t)−y′(t). Show that the functions y1(t) = et/2 and y2(t) = tet/2 are eigenvectors
of L, and give the corresponding eigenvalues.

(Aside: for those of you who have taken ODEs, think about the fact that L(y) = λy =⇒
y′′ − y′ − λy = 0. So if you knew λ, computing an eigenvector for this λ and solving this
homogenous linear ODE are equivalent problems.)

4. Do Exercise 2.5 in the notes.
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