
Formulas

Euler’s formulas:

ejθ = cos θ + j sin θ, sin θ =
1

2j
ejθ −

1

2j
e−jθ, cos θ =

1

2
ejθ +

1

2
e−jθ.

Laplace Transformation: For f(t), defined for t ≥ 0,

L[f(t)](λ) ≡ fL(λ) =

∫

∞

0

e−λtf(t) dt

is said to be the Laplace transform of f , if the integral converges for some
value λ = λ0.

Linearity:

L[c1f1 + c2f2] = c1L[f1] + c2L[f2]

Convolution: The convolution of two functions f and g, defined on the
half-line [0,∞), is the integral

(f ∗ g) (t) =

∫

t

0

f(t− τ)g(τ) dτ = (g ∗ f) (t).

The Heaviside function: H(t) is defined to be

H(t) =







1, t > 0
1/2, t = 0
0, t < 0



# f(t) L[f(t)](λ)

1. H(t) 1

λ

2. H(t− a) 1

λ
e−aλ

3. t 1

λ2

4. tn, n = 1, 2, . . .
n!

λn+1

5. eαt 1

λ−α
, λ > α

6. sinαt α

λ2+α2 , ℜλ > 0

7. cosαt λ

λ2+α2 , ℜλ > 0

Properties of the Laplace transform

1◦ The differential rule:

L [f ′(t)] (λ) = λL[f ](λ)−f(0) L [f ′′(t)] (λ) = λ2 L[f ](λ)−λf(0)−f ′(0).

2◦ The convolution rule:

L[f ∗ g](λ) = L[f ](λ)L[g](λ)

3◦ The shift rules:

L [H(t− a)g(t− a)] (λ) = e−aλ L[g](λ), a > 0,

and
L [H(t− a)g(t)] (λ) = e−aλ L[g(t+ a)](λ), a > 0,

where H is the Heaviside function.

4◦ The attenuation rule:

L
[

eat f(t)
]

(λ) = L[f ](λ− a)

5◦ The Laplace transform of periodic functions

If f(t) = f(t+ ω), then

fL(λ) =
1

1− e−ωλ

∫

ω

0

e−λt f(t) dt.


