
Formula sheet for the final exam, Math 421

Laplace Transform

Function Laplace transform

f(t) L(f(t)) = F (s) =

∫ ∞
0

e−stf(t)dt

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

tn for a nonnegative integer n
n!

sn+1

eat
1

s− a

sin(kt)
k

s2 + k2

cos(kt)
s

s2 + k2

eatf(t) F (s− a)

f(t− a)U(t− a) e−asF (s)

g(t)U(t− a) e−asL(g(t+ a))

f ′(t) sF (s)− f(0)

f ′′(t) s2F (s)− sf(0)− f ′(0)

f (n)(t) snF (s)− sn−1f(0)− · · · − f (n−1)(0)∫ t

0

f(w)dw
F (s)

s

(f ∗ g)(t) =

∫ t

0

f(t− τ)g(τ)dτ F (s)G(s)

δ(t− a) e−as

tnf(t) (−1)n
dn

dsn
F (s)

f(t+ T ) = f(t) (periodic)
1

1− e−sT

∫ T

0

e−stf(t)dt
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Trigonometric Formulas

sin(A+B) = sinA cosB + cosA sinB

cos(A+B) = cosA cosB − sinA sinB

Fourier Series

For f(x) defined on [−L,L], the Fourier series of f(x) is

a0
2

+

∞∑
n=1

an cos
(nπx
L

)
+ bn sin

(nπx
L

)
.

Fourier Coefficients

an =
1

L

∫ L

−L
f(x) cos

(nπx
L

)
dx,

bn =
1

L

∫ L

−L
f(x) sin

(nπx
L

)
dx.

Orthogonality

∫ L

−L
sin
(mπx

L

)
sin
(nπx
L

)
dx =

{
0 m 6= n,
L m = n,∫ L

−L
cos
(mπx

L

)
cos
(nπx
L

)
dx =

 0 m 6= n,
L m = n 6= 0,
2L m = n = 0,∫ L

−L
cos
(mπx

L

)
sin
(nπx
L

)
dx = 0.
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