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Useful Formulas for EECS 206

Geometric series:
∞∑
n=0

an =
1

1− a
, if |a| < 1,

N−1∑
n=0

an =



1− aN

1− a
, a 6= 1

N, a = 1

N−1∑
n=1

nan =



a(1− aN )

(1− a)2
−
NaN

1− a
, a 6= 1

N(N − 1)

2
, a = 1

1

N

N−1∑
n=0

e(
2πk
N )n =

{
1, k = 0,±N,±2N, . . .
0, otherwise

=
∞∑

m=−∞

δ[k −mN ]

Trigonometry:
cos(x+ y) = cosx cos y − sinx sin y

sin(x+ y) = sinx cos y + cosx sin y

sin θ = cos
(
θ −
π

2

)

cos2 θ =
1

2
(1 + cos 2θ), sin2 θ =

1

2
(1− cos 2θ)

Euler:

e θ = cos θ +  sin θ, cos θ =
e θ + e− θ

2
, sin θ =

e θ − e− θ

2

Integration by parts: ∫ b
a

u(t)v̇(t) dt = u(t)v(t)
∣∣∣b
a
−

∫ b
a

v(t)u̇(t) dt

Fourier Series:

x(t) =
∞∑

k=−∞

αke
 2π
(
k
T0

)
t
, αk =

1

T0

∫ T0
0

x(t) e
− 2π

(
k
T0

)
t
dt

Convolution:

h[n] ∗ x[n] =
∞∑

k=−∞

h[n− k]x[k] =
∞∑

k=−∞

h[k]x[n− k]

DFT:

x[n] =

N−1∑
k=0

X [k] e(
2πk
N )n, X [k] =

1

N

N−1∑
n=0

x[n] e−(
2πk
N )n, k = 0, . . . , N − 1

Z-transform:
X(z) =

∑
k

x[k] z−k


