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𝑥c(𝑡) = 𝑎 cos(2π𝑓0𝑡 + 𝜑) = 𝑎 cos(𝜔0𝑡 + 𝜑) 

𝑥s(𝑡) = 𝑎 sin(2π𝑓0𝑡 + 𝜑) = 𝑎 sin(𝜔0𝑡 + 𝜑) 

𝑥e(𝑡) = 𝑥c(𝑡) + j 𝑥s(𝑡) 

= 𝑎 ej(2π𝑓0𝑡+𝜑) = 𝑎 ej(𝜔0𝑡+𝜑) 

𝑎 : amplitude 

𝑓0 : frequency (Hz) 

𝜔0 : angular frequency (rad/s) 

𝑇0 : period (s) 

𝜑 : initial phase (rad) 

𝑡 : time (s) 
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𝑅𝑥(𝜏) =
1

𝑇0
∫ 𝑥(𝑡)𝑥∗(𝑡 − 𝜏)d𝑡

𝑡0+𝑇0

𝑡0

=
1

𝑇0
∫ 𝑥(𝑡 + 𝜏)𝑥∗(𝑡)d𝑡

𝑡0+𝑇0

𝑡0

,  ∀ 𝑡0 𝜏 : time shift (s) 
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𝑅𝑥e
(𝜏) = 𝑎2e−j2π𝑓0𝜏 

 

∀ 𝑓0 ≠ 0: 

𝑅𝑥c
(𝜏) = 𝑅𝑥s

(𝜏) =
𝑎2

2
cos(2π𝑓0𝜏) 
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Fourier transform Power spectral density 

𝑋(𝑓) = ℱ{𝑥(𝑡)} = ∫ 𝑥(𝑡)e−j2π𝑓𝑡d𝑡
∞

−∞

 𝑆𝑥(𝑓) = ℱ{𝑅𝑥(𝜏)} 

𝑋e(𝑓) = ℱ{𝑥e(𝑡)} = 𝑎 ej𝜑δ(𝑓 − 𝑓0) 
 

𝑋c(𝑓) = ℱ{𝑥c(𝑡)} =  
𝑎

2
[ej𝜑δ(𝑓 + 𝑓0) + e−j𝜑δ(𝑓 − 𝑓0)] 

𝑋s(𝑓) = ℱ{𝑥s(𝑡)} = j
𝑎

2
[e−j𝜑δ(𝑓 + 𝑓0) − ej𝜑δ(𝑓 − 𝑓0)] 

𝑆𝑥e
(𝑓) = 𝑎2 δ(𝑓 − 𝑓0) 

 

∀ 𝑓0 ≠ 0: 

𝑆𝑥c
(𝑓) = 𝑆𝑥s

(𝑓) =
𝑎2

4
[δ(𝑓 + 𝑓0) + δ(𝑓 − 𝑓0)] 
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𝑝(𝑥) = {

1

π√𝑎2 − 𝑥2
=

1

π𝑎√(1 − (𝑥/𝑎)2
, |𝑥| < 𝑎

0, |𝑥| ≥ 𝑎

,   ∀ 𝑓0 ≠ 0 
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𝑃𝑥e
= 𝑎2 

 

∀ 𝑓0 ≠ 0: 

𝑃𝑥c
= 𝑃𝑥s

 

=
𝑎2

2
 

From 
time domain: 

Mean of the square 

From 
autocorrelation: 

Value for no delay 

From 
frequency domain: 

Integral of the PSD 

From 
distribution: 

Second moment 

𝑃𝑥 =
1

𝑇0
∫ |𝑥(𝑡)|2d𝑡

𝑡0+𝑇0

𝑡0

 𝑃𝑥 = 𝑅𝑥(0) 𝑃𝑥 = ∫ 𝑆𝑥(𝑓)d𝑓
∞

−∞

 𝑃𝑥 = ∫ 𝑥2𝑝(𝑥)d𝑥
∞

−∞
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 Properties Some equivalences 

δ(𝑡) = {
0,    𝑡 ≠ 0

unbounded,    𝑡 = 0
,       ∫ δ(𝑡)d𝑡

∞

−∞

= 1 

𝑥(𝑡)δ(𝑡 − 𝑡0) = 𝑥(𝑡0)δ(𝑡 − 𝑡0),  ∫ 𝑥(𝑡)δ(𝑡 − 𝑡0)d𝑡
∞

−∞

= 𝑥(𝑡0) 

δ(𝑡) = lim
𝑇→0

{
1/𝑇,    |𝑡| ≤ 𝑇/2

0,    elsewhere
 

δ(𝑡) = ℱ{1} = ∫ e−j2π𝑓𝑡d𝑡
∞

−∞

= lim
𝑇→∞

𝑇 sinc(π𝑓𝑇) 
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