
Euler’s Formula and Trig. Identities

ejθ = cos(θ) + j sin(θ)

cos(θ) =
1

2
[ejθ + e−jθ]

sin(θ) =
1

2j
[ejθ − e−jθ]

sin(α+ β) = sin(α) cos(β) + cos(α) sin(β)

cos(α+ β) = cos(α) cos(β)− sin(α) sin(β)

sin(α) sin(β) =
1

2
cos(α− β)− 1

2
cos(α+ β)

cos(α) cos(β) =
1

2
cos(α− β) + 1

2
cos(α+ β)

sin(α) cos(β) =
1

2
sin(α+ β) +

1

2
sin(α− β)

sin2(α) =
1

2
(1− cos(2α))

cos2(α) =
1

2
(1 + cos(2α))

Impulse Function Properties

g(t)Aδ(t− t0) = g(t0)Aδ(t− t0)

g(t0) =

∫ +∞

−∞
g(t)δ(t− t0)dt

Convolution

x(t) ∗ h(t) =

∫ +∞

−∞
x(τ)h(t− τ)dτ

Power and Energy

Ex =

∫ ∞
−∞
|x(t)|2dt

Px = lim
T→∞

1

T

∫
<T>

|x(t)|2dt

Continuous-Time Fourier Series and Parseval’s
Theorem

x(t) =

∞∑
n=−∞

xne
jnω0t

xn =
1

T0

∫
<T0>

x(t)e−jnω0tdt

Px =

∞∑
n=−∞

|xn|2

Continuous-Time Fourier Transform and Parseval’s
Theorem

X(ω) =

∫ ∞
−∞

x(t)e−jωtdt

x(t) =
1

2π

∫ ∞
−∞

X(ω)ejωtdω

Ex =
1

2π

∫ ∞
−∞
|X(ω)|2dω

Continuous-Time Fourier Transform Pairs

ejω0t 2πδ(ω − ω0)

cos(ω0t) π[δ(ω − ω0) + δ(ω + ω0)]

sin(ω0t) jπ[δ(ω + ω0)− δ(ω − ω0)]

1 2πδ(ω)

x(t) =

{
1, |t| < T

0, T ≤ |t|
2 sin(ωT )

ω

sin(ω0t)
πt X(ω) =

{
1, |ω| < ω0

0, ω0 ≤ |ω|
δ(t) 1

u(t) 1
jω + πδ(ω)

δ(t− t0) e−jωt0

e−atu(t), <{a} > 0 1
a+jω

te−atu(t), <{a} > 0 1
(a+jω)2∑+∞

n=−∞ xne
jnω0t 2π

∑+∞
n=−∞ xnδ(ω − nω0)

Continuous-Time Fourier Transform Properties

ax(t) + by(t) aX(ω) + bY (ω)

x(t− t0) e−jωt0X(ω)

ejω0tx(t) X(ω − ω0)

x(−t) X(−ω)
x(at) 1

|a|X
(
ω
a

)
x(t) ∗ y(t) X(ω)Y (ω)

x(t)y(t) 1
2πX(ω) ∗ Y (ω)

dx(t)
dt jωX(ω)∫ t
−∞ x(τ)dτ 1

jωX(ω) + πX(0)δ(ω)

x(t) real X(ω) = X∗(−ω)
x(t) real and even X(ω) real and even

x(t) real and odd X(ω) imaginary and odd

even{x(t)} <{X(ω)}
odd{x(t)} j={X(ω)}

1


