
Math 150-02
Homework 3
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. 13, 2013.

1. This is an exercise to get you practice with partitioned matrices (in particular, block upper
triangular). Suppose

A =

[
A11 0
A21 A22

]
, A11 ∈ Rm1×m1 , A22 ∈ Rm2×m2 .

What do you need to know about A11, A22 to ensure this matrix is invertible?

Find a formula for A−1 as a block 2x2 matrix (assuming the inverse exists). Hint, start

by defining B =

[
B11 B12

B21 B22

]
to be the inverse matrix, and consider that AB = I to find

the formula.

2. Let L and T be linear transformations on finite dimensional vector spaces, with L : V → W
and T : W → Z.

a.) Show that T ◦ L is a linear transformation.

a.) You know L is NOT 1-1, but that T IS 1-1. Without knowing anything else, is it
*possible* for T ◦ L : V → Z to be invertible? Explain your reasoning.

3. Let W1 and W2 be invariant subspaces of A. Show that W1 + W2 is an invariant subspace of
A.

4. Let A be a 3x3 matrix. Suppose you know that span(e1), span(e1, e2), and span(e2, e3) are
invariant subspaces of A. Indicate where the matrix A must have zero entries.

5. Let A = SBS−1, where A : V → V , with V either Cn or Rn. Using the columns of the
matrix S as the basis for V , what is the matrix of the transformation (show work)? Also, since
Ax = S

(
B(S−1x)

)
. Each one of those individual matrix-vector products corresponds to one

side of the ”square” Matrix-transformation picture – draw a picture and label accordingly.
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