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’é

n
er

gi
e
E

x̂
(t

)

x
1
(t

)

−
x

2
(t

)

a
x
(t

)

φ
x
(t

)
ar

g
[.
]

|.
|

<
[.
]

=
[.
]

×
j

e x
(t

)

x
a
(t

)
x
(t

)

f
[x

(t
),

x̂
(t

)]
f

[x
a
(t

)]
f

[e
x
(t

)]
f

[x
1
(t

),
x

2
(t

)]
f

[a
x
(t

),
φ

x
(t

)]

x
(t

)
=

−
x̂
(t

)
⊗

h
(t

)
<

[x
a
(t

)]
<

[e
x
(t

)e
j
ω

0
t ]

x
1
(t

)
co

s(
ω

0
t)

+
x

2
(t

)
si

n
(ω

0
t)

a
x
(t

)
co

s(
ω

0
t
+

φ
x
(t

))

x̂
(t

)
=

x
(t

)
⊗

h
(t

)
=

[x
a
(t

)]
=

[e
x
(t

)e
j
ω

0
t ]

x
1
(t

)
si

n
(ω

0
t)
−

x
2
(t

)
co

s(
ω

0
t)

a
x
(t

)
si

n
(ω

0
t
+

φ
x
(t

))

x
a
(t

)
=

x
(t

)
+

jx̂
(t

)
x

a
(t

)
e x

(t
)e

j
ω

0
t

[x
1
(t

)
−

jx
2
(t

)]
ej

ω
0
t

a
x
(t

)e
j
(ω

0
t+

φ
x
(t

))

e x
(t

)
=

e−
j
ω

0
t
[x

(t
)
+

jx̂
(t

)]
e−

j
ω

0
t x

a
(t

)
e x

(t
)

x
1
(t

)
−

jx
2
(t

)
a

x
(t

)e
j
φ

x
(t

)

x
1
(t

)
=

x
(t

)
co

s(
ω

0
t)

+
x̂
(t

)
si

n
(ω

0
t)

=
[2

x
(t

)
co

s(
ω

0
t)

]⊗
f
(t

)
<

[e
−

j
ω

0
t x

a
(t

)]
<

[e
x
(t

)]
x

1
(t

)
a

x
(t

)
co

s(
φ

x
(t

))

x
2
(t

)
=

x
(t

)
si

n
(ω

0
t)
−

x̂
(t

)
co

s(
ω

0
t)

=
[2

x
(t

)
si

n
(ω

0
t)

]⊗
f
(t

)
−
=

[e
−

j
ω

0
t x

a
(t

)]
−
=

[e
x
(t

)]
x

2
(t

)
−

a
x
(t

)
si

n
(φ

x
(t

))

a
x
(t

)
=

√

x
2
(t

)
+

x̂
2
(t

)
|x

a
(t

)|
|e

x
(t

)|
√

x
2 1
(t

)
+

x
2 2
(t

)
a

x
(t

)

φ
x
(t

)
=

ar
ct

an
[

x̂
(t

)
x
(t

)

]

−
ω

0
t

ar
g

[x
a
(t

)]
−

ω
0
t

ar
g

[e
x
(t

)]
−

ar
ct

an
[

x
2
(t

)
x
1
(t

)

]

φ
x
(t

)

E
=

∫

+
∞

−
∞

x
2
(t

)
d
t

1 2

∫

+
∞

−
∞
|x

a
(t

)|
2
d
t

1 2

∫

+
∞

−
∞
|e

x
(t

)|
2
d
t

1 2

∫

+
∞

−
∞

x
2 1
(t

)
+

x
2 2
(t

)
d
t

1 2

∫

+
∞

−
∞

a
2 x
(t

)
d
t

3



R
e
la

ti
o
n
s

e
n
tr

e
le

s
c
o
v
a
r
ia

n
c
e
s

si
gn

al
 a

na
ly

tiq
ue

en
ve

lo
pp

e 
co

m
pl

ex
e

fi
ltr

e 
de

 H
ilb

er
t

co
va

ri
an

ce
 (

ré
el

le
 p

ai
re

)

co
va

ri
an

ce
 m

ut
ue

lle
 (

ré
el

le
 im

pa
ir

e)

co
va

ri
an

ce
 m

ut
ue

lle
 (

ré
el

le
 im

pa
ir

e)

co
va

ri
an

ce
 (

ré
el

le
 p

ai
re

)

ej
ω

0
t

Γ
x

a
(τ

)

h
(t

)

Γ
x̂
x
(τ

)
=
−

Γ
x
x̂
(τ

)

×
j

×
2

÷
2

Γ
e
x
(τ

)

Γ
x

1
(τ

)
=

Γ
x

2
(τ

)
<

[.
]

=
[.
]

Γ
x

1
x

2
(τ

)
=
−

Γ
x

2
x

1
(τ

)

Γ
x
(τ

)
=

Γ
x̂
(τ

)

S
y
st

è
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