
Formulas to be provided in the final exam (2 pages)

Exponential response formulas

A particular solution to the equation p(D)x = aert is given by

aert

p(r)
if p(r) 6= 0, or

atert

p′(r)
if p(r) = 0 but p′(r) 6= 0.

Variation of parameters formula

The solutions of the linear system of equations x′(t) = Ax(t) + b(t) are given by

x(t) = F (t)

∫

F (t)−1b(t) dt

where F (t) is any fundamental matrix for the associated homogeneous system
x′(t) = Ax(t).

Coefficients of a Fourier series of period 2L

If f(t) =
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∫
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In particular, if f(t) is even,
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if f(t) is odd,
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dt.



Definition and properties of the

Laplace transform

f(t) F (s) =

∫

∞

0

f(t)e−st dt

af(t) + bg(t) aF (s) + bG(s)

eatf(t) F (s − a)

tf(t) −F ′(s)

For a ≥ 0:
u(t − a)f(t − a) e−asF (s)

Using L+ for a generalized derivative f ′:
f ′(t) sF (s) − f(0+)

Using L+ for a generalized derivative f ′′:
f ′′(t) s2F (s) − f(0+)s − f ′(0+)

f(t) ∗ g(t) F (s)G(s)

=

∫

t

0

f(τ)g(t − τ) dτ

Laplace transforms of some

elementary functions

f(t) F (s)
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For a ≥ 0:

u(t − a)
e−as

s

For a ≥ 0 (using L− for a = 0):
δ(t − a) e−as


