
ELEC 221 Final Formula Sheet

Time domain convolution y(t) =

ˆ ∞

−∞
x(τ)h(t− τ)dτ

Fourier series x(t) =

∞∑
k=−∞

cke
jk 2π

T t ck =
1

T

ˆ
T

x(t)e−jk 2π
T tdt

Fourier transform X(jω) =

ˆ ∞

−∞
x(t)e−jωtdt x(t) =

1

2π

ˆ ∞

−∞
X(jω)ejωtdω

Laplace transform X(s) =

ˆ ∞

−∞
x(t)e−stdt

Differential equations

N∑
k=0

ak
dky(t)

dtk
=

M∑
k=0

bk
dkx(t)

dtk

Step response s(t) = h(t) ∗ u(t)

ODE for 2nd order system
d2y(t)

dt2
+ 2ζωn

dy(t)

dt
+ ω2

ny(t) = ω2
nx(t)

Continuous Time

Time domain convolution y[n] =

∞∑
k=−∞

x[k]h[n− k]

Discrete Fourier series x[n] =
∑

k=⟨N⟩

cke
jk 2π

N n ck =
1

N

∑
n=⟨N⟩

x[n]e−jk 2π
N n

Discrete Fourier transform X(ejω) =

∞∑
n=−∞

x[n]e−jωn x[n] =
1

2π

ˆ
2π

X(ejω)ejωndω

Difference equation

N∑
k=0

aky[n− k] =

M∑
k=0

bkx[n− k]

Step response s[n] = h[n] ∗ u[n]

Discrete Time

Euler’s Identity ejθ = cos θ + j sin θ sin(θ) = 1
2j

(
ejθ − e−jθ

)
cos(θ) = 1

2

(
ejθ + e−jθ

)
Geometric series

N∑
k=0

zk =
1− zN+1

1− z

∞∑
k=0

zk =
1

1− z
, |z| < 1

N−1∑
k=0

e
2πjk
N = 0

General Identities
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