
Modulador - Candidatos para s0(t), s1(t)
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Distancias entre las señales

d(si, sj) = ||si − sj|| =

√∫ ∞

−∞
|si(t)− sj(t)|2dt

Primer conjunto

d(s0, s1) =

√∫ T

0
|1− (−1)|2dt = 2

√
T

Segundo conjunto

d(s0, s1) =

√∫ T

0
|2− 0|2dt = 2

√
T
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Distancias entre las señales
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Energı́a media por sı́mbolo

Es =E [E{s(t)}] = E
[∫ ∞

−∞
|s(t)|2dt

]

=
M−1∑

i=0

P (s(t) = si(t))
∫ ∞

−∞
|si(t)|2dt

Conjunto 1

Es =
1
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∫ T
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Conjunto 2
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Energı́a media por sı́mbolo
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Conjunto 3
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Conjunto 4
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Modulador - Candidatos para s0(t), s1(t)
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Base y constelación - Conjunto 1
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a0 = [a0,0] = +
√
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s0(t) = a0 · φ0(t)

s1(t) = a1 · φ0(t)
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Base y constelación - Conjunto 2
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2
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a0 = [a0,0] = +2
√

T, a1 = [a1,0] = 0

s0(t) = a0 · φ0(t)

s1(t) = a1 · φ0(t)
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Base y constelación - Conjunto 3
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Base y constelación - Conjunto 4
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s0(t) = a0,0 · φ0(t) + a0,1 · φ1(t)
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Distancias entre las señales - Constelación

d(ai, ak) = ||ai − aj|| =

√√√√
N−1∑

j=0

(ai,j − ak,j)
2

Primer conjunto
d(a0, a1) = 2

√
T

Segundo conjunto

d(a0, a1) = 2
√

T

Tercer conjunto
d(a0, a1) = 2

√
T

Cuarto conjunto
d(a0, a1) = 2

√
T
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Energı́a media por sı́mbolo - Constelación

Es =E [E{s(t)}] =
M−1∑

i=0

pA (ai) · E{ai}

=
M−1∑

i=0

pA (ai) ·
N−1∑

j=0

(ai,j)
2

Conjunto 1 (sı́mbolos equiprobables)
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1
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+
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T
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+
1
2
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−
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T
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=
1
2
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1
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Conjunto 2 (sı́mbolos equiprobables)

Es =
1
2
·
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√

T
)2

+
1
2
· (0)2 =

1
2
· 4T +

1
2
· 0 = 2T
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Energı́a media por sı́mbolo - Constelación (II)

Conjunto 3 (sı́mbolos equiprobables)

Es =
1
2
·
(
+
√

T
)2

+
1
2
·
(
−
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T
)2

=
1
2
· T +

1
2
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Conjunto 3 (sı́mbolos equiprobables)

Es =
1
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·
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]

+
1
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·
[
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]

=
1
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1
2
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Mı́nima energı́a para unas distancias entre sı́mbolos dadas

E [ai] = 0 =





0
0
...
0
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