
1 Equations

1.1 Fourier Stuff

x(t) =

∫ ∞
−∞

X(f)ej2πftdf,X(f) =

∫ ∞
−∞

x(t)e−j2πftdt

F{rect(t/T )} = T sinc(fT ) = T sin(πfT )/πfT

F{sinc(t/T )} = T rect(fT )

F{1− |τ |/T} = T sinc2(fT )

x(t) =

∞∑
n=−∞

cne
j2πnfot, cn =

∫ ∞
−∞

x(t) exp(−j2πnfot)dt

1.2 Basic Signals and Systems Stuff

∫∞
−∞ x2(t)dt =

∫∞
−∞ |X(f)|2df

ψx(f) = |X(f)|2, Gx(f) =
∑
|cn|2δ(f − nfo), Gx(f) = limT→∞

1
T |XT (f)|2

Rx(τ) =
∫∞
−∞ x(t)x(t+ τ)dt, Rx(τ) = limT→∞

1
T

∫∞
−∞ x(t)x(t+ τ)dt

sinc(1.4/π) ≈ 0.707,
∫∞
−∞ sinc(x)dx = 1

y(t) = x(t) ∗ h(t) =
∫∞
−∞ x(t− τ)h(τ)dτ

1.3 Trig.

sin(a+ b) = sin a cos b+ cos a sin b, cos(a+ b) = cos a cos b− sin a sin b

sin(a± b) = sin a cos b± cos a sin b, cos(a± b) = cos a cos b∓ sin a sin b

sin 2a = 2 sin a cos a, cos 2a = cos2 a− sin2 a = 2 cos2 a− 1, cos2 a = 0.5 + 0.5 cos(2a)

cos a = (eja + e−ja)/2, sin a = (eja − e−ja)/j2, tan a = sin a/ cos a

1.4 Analog-to-Digital

SNR [dB] = 10 log(SNR)

SNRq = σ2
x/(q

2/12), SNRq,dB = 6.02b+ 10.8 + 10 log(σ2
x/V

2
pp), SNRj = 3/(σ2

t + f2H)

1.5 Probability

pX(x) = dFX(x)/dx

pn(x) =
exp{[−(x− µ)2]/2σ2}√

2πσ2
, Fn(X > a) = Q((a− µ)/σ)

E[Xn] =
∫∞
−∞ xnp(x)dx, σ2

x = E[(X −mx)
2] = E[X2]−m2

x

Gx(f) =
∫∞
−∞Rx(τ) exp[−j2πfτ ]dτ, σ2

x = Rx(0)−m2
x

−(z − a1)2/2σ2
o + lnP (s1)

H1

≷
H2

(z − a2)2/2σ2
o + lnP (s2)

PB = P (H2|s1)P (s1) + P (H1|s2)P (s2)
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