
MATH 342-010 Differential Equations with Linear Algebra II
Prof. D. A. Edwards Due: Sept. 26, 2007

Homework Set 3 (Revised)
Read Leon, section 4.3. Read Edwards and Penney, section 7.1.

Section L4.3

1. page 206, number 8

2. page 206, number 14. (Thus, similar matrices have the same eigenvalues.)

3. Consider the following matrices:

A =

(

1 2
3 4

)

, B =

(

1 −1
−6 4

)

, S =

(

1 s12

s21 −2

)

.

Find s12 and s21 so that A and B will be similar matrices as defined on page 202
(which may be different from the one I gave in class). (Hint: How can you do
this without calculating S−1?)

4. Let

S =











1
0
−1



 ,





0
2
0



 ,





1
2
3











, T =

{(

1
−1

)

,

(

2
0

)}

be bases for R3 and R2, and let

A =

(

2 −1 3
3 1 0

)

be the matrix representation of some operator L : R3 → R2 with respect to S

and T . Find the matrix representation for L in the standard bases.

5. Consider the following linear transformation on P2:

L(p(t)) = t2p̈ + ṗ.

(a) Find the matrix A representing L with respect to the standard basis E :
[t2, t, 1].

(b) Write the transition matrix T representing the change of coordinates from
the basis F : [t2 + t, t − 1, 2] to the standard basis E.

(c) Write the matrix B representing L with respect to the basis F .
(d) Explain (in terms of changing from one basis to another) why B = T−1AT ,

and verify it by direct calculation.
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Section E7.1

6. For what range of s will the Laplace transforms of the following functions exist?

(a) sin ωt (ω is a real constant)
(b) cos ωt

(c) e3
√

t

(d) eωt
2

7. Calculate the Laplace transform of the following functions. Use the definition,
not the table.
(a) cos ωt

(b) sinωt. In this case,

L{sinωt} =

∫ ∞

0

e−st sin ωt dt. (3.1)

(c) t sin ωt. (Hint: Differentiate (3.1) with respect to s.)

8. Calculate the Laplace transform of the following functions. (Hint: Use trigono-
metric identities and your answers to #7.)

(a) 3 sin2 2t − 4
(b) 4 cos

(

t − π

3

)

9. Consider the following function:

f(t) =

{

t, 0 ≤ t < 1,
0, t ≥ 1.

(a) Sketch this function.
(b) Compute the Laplace transform of f .

10. Show that

L{log t} = −
log s

s
−

γ

s
, γ = −

∫ ∞

0

e−u log u du.

γ is called Euler’s constant. (Hint: Use the definition of γ to motivate an appro-
priate substitution in the integrand.)


