
MATH 436 HOMEWORK 7
DUE WEDNESDAY OCTOBER 21

Homework is due at the beginning of class. No late homework will be accepted.
You may collaborate on the homework, but your final write-up must be done on
your own and should reflect your own understanding of the problem. Please cite
any help you get. The following problems refer to problems in the Axler textbook,
3rd edition. (If you own the wrong edition of the text, see the course webpage for
how to get an electronic version of the text.)

(All solutions must be supported with a proof, a counterexample, or a detailed
computation, as appropriate. Simple Yes/No answers are unacceptable, even if
the question is phrased in those terms. Solutions should be written in complete
sentences and paragraphs.)

(1) Read Chapters 5.B, 5.C, and 6.A. Look ahead to 6.B.
(2) Let

A =

(
a b
c d

)

be a 2× 2 matrix over F, and let T : F2 → F2 be the linear transformation
Tx = Ax.
(a) Show that T is invertible if and only if ad − bc 6= 0.
(b) When T is invertible, compute M(T )−1 with respect to the standard

bases.
(c) Compute the eigenvalue(s) of T in terms of a, b, c, d.
(d) Now suppose F = C. Show that exactly one of the following holds:

(i) There is a basis of C2 and numbers λ1, λ2 ∈ C (possibly equal)
such that the matrix of T with respect to this basis (on both the
domain and codomain) is

M(T ) =

(
λ1 0
0 λ2

)

.

(ii) There is a basis of C2 and a number λ ∈ C such that

M(T ) =

(
λ 1
0 λ

)

.

(e) (Bonus, turn in a neatly written solution directly to me before the end
of the semester.) In part (d), determine which of possibilities (i) or
(ii) holds in terms of a, b, c, d.

(3) Do problems 2, 4, 9, and 11 from 5.B.
(4) Do problems 6, 7, and 16 from 5.C.
(5) Do problems 4, 6, 12, 24, and 25 from 6.A.
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