
ECEN220: Formula Sheet

ejω0t = cos(ω0t) + j sin(ω0t)

cos(ω0t) =
ejω0t + e−jω0t

2

sin(ω0t) =
ejω0t − e−jω0t

j2

Continuous Time

x(t)δ(t− a) = x(a)δ(t− a)

x(t) ∗ δ(t− a) = x(t− a)

∫ ∞
−∞

x(t)δ(t− a)dt = x(a)

x(t) ∗ h(t) =
∫ ∞
−∞

x(τ)h(t− τ)dτ

=

∫ ∞
−∞

h(τ)x(t− τ)dτ

u(t) =

∫ t

−∞
δ(τ)dτ

δ(t) =
du(t)

dt

x(t) = x(t) ∗ δ(t)

g(0) =

∫ ∞
−∞

g(τ)δ(τ)dτ

x(t) =

∞∑
k=−∞

ake
jkω0t

ak =
1

T

∫ T

0

x(t)e−jkω0tdt

x(t) =
1

2π

∫ ∞
−∞

X(ω)ejωtdω

X(ω) =

∫ ∞
−∞

x(t)e−jωtdt

Discrete Time

x[n]δ[n− n0] = x[n0]δ[n− n0]

x[n] ∗ δ[n− n0] = x[n− n0]

∞∑
n=−∞

x[n]δ[n− n0] = x[n0]

x[n] ∗ h[n] =
∞∑

k=−∞

x[k]h[n− k]



=

∞∑
k=−∞

h[k]x[n− k]

u[n] =

n∑
m=−∞

δ[m]

δ[n] = u[n]− u[n− 1]

x[n] = x[n] ∗ δ[n]

g[0] =

∞∑
−∞

g[n]δ[n]

x[n] =
∑

k=<N>

ake
jk(2π/N)n

ak =
1

N

∑
n=<N>

x[n]e−jk(2π/N)n

N−1∑
n=0

αn =


N, α = 1

1−αN

1−α , α ∈ C 6= 1

∞∑
n=0

αn =
1

1− α
, |α| < 1

∞∑
n=0

nαn =
α

(1− α)2
, |α| < 1










