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• Decoder: Ŵ (Y n) ∈ {1, 2, . . . , 2nR}
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e = Pr{W 6= Ŵ}
• Feedback capacity

CFB = sup{R : ∃ a sequence of (2nR, n) codes with P (n)
e → 0}



Nonfeedback Capacity

• White noise spectrum: C =
1
2

log
(

1 +
P

N

)
(Shannon 1948)



Nonfeedback Capacity

• White noise spectrum: C =
1
2

log
(

1 +
P

N

)
(Shannon 1948)

• Nonwhite noise spectrum: water-filling (Shannon 1949)

Cn(λ) =
1
2n

n∑

i=1

log
max{λi(KZ,n), λ}

λi(KZ,n)

P (λ) =
1
n

n∑

i=1

max{0, λ− λi(KZ,n)}
λnλ1

λ(KZ)



Nonfeedback Capacity

• White noise spectrum: C =
1
2

log
(

1 +
P

N

)
(Shannon 1948)

• Nonwhite noise spectrum: water-filling (Shannon 1949)

Cn(λ) =
1
2n

n∑

i=1

log
max{λi(KZ,n), λ}

λi(KZ,n)

P (λ) =
1
n

n∑

i=1

max{0, λ− λi(KZ,n)}
λnλ1

λ(KZ)

λ(KX)



Nonfeedback Capacity

• White noise spectrum: C =
1
2

log
(

1 +
P

N

)
(Shannon 1948)

• Nonwhite noise spectrum: water-filling (Shannon 1949)

C(λ) =
∫ π

−π

1
2

log
max{SZ(eiθ), λ}

SZ(eiθ)
dθ

2π

P (λ) =
∫ π

−π

max{0, λ− SZ(eiθ)} dθ
2π π

SZ(eiθ)

−π



Nonfeedback Capacity

• White noise spectrum: C =
1
2

log
(

1 +
P

N

)
(Shannon 1948)

• Nonwhite noise spectrum: water-filling (Shannon 1949)

C(λ) =
∫ π

−π

1
2

log
max{SZ(eiθ), λ}

SZ(eiθ)
dθ

2π

P (λ) =
∫ π

−π

max{0, λ− SZ(eiθ)} dθ
2π π

SZ(eiθ)

−π



Nonfeedback Capacity

• White noise spectrum: C =
1
2

log
(

1 +
P

N

)
(Shannon 1948)

• Nonwhite noise spectrum: water-filling (Shannon 1949)

C(λ) =
∫ π

−π

1
2

log
max{SZ(eiθ), λ}

SZ(eiθ)
dθ

2π

P (λ) =
∫ π

−π

max{0, λ− SZ(eiθ)} dθ
2π π

SZ(eiθ)

−π

• Main question:

Is there such an elegant solution for the feedback capacity problem ?
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