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Funzioni di Merito

Penalità esterne o sequenziali

Per il problema
min f (x)
s.t. h(x) = 0

g(x) ≤ 0

Si definisce

P(x ; ε) = f (x) +
1

ε

(
‖h(x)‖2 + ‖max{0, g(x)}‖2

)
∇xP(x ; ε) = ∇f (x) +

2

ε

(
∇h(x)h(x) +∇g(x) max{0, g(x)}

)
2

εk
h(xk) = µk → µ∗,

2

εk
max{0, g(xk)} = λk → λ∗
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Lagrangiani aumentati

Per il problema
min f (x)
s.t. h(x) = 0

g(x) ≤ 0

Si definisce

La(x , µ, λ; ε) = f (x) + µ>h(x) + λ>max
{
g(x),− ε

2
λ
}

+
1

ε

(
‖h(x)‖2 +

∥∥∥max
{
g(x),− ε

2
λ
}∥∥∥2)

∇xLa(x , µ, λ; ε) = ∇xL(x , µ, λ) +
2

ε

(
∇h(x)h(x) +∇g(x) max{g(x),−ελ/2}

)

µk+
2

εk
h(xk) = µk+1 → µ∗, λk+

2

εk
max

{
g(xk),−εk

2
λk

}
= λk+1 → λ∗
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Funzioni con barriera logaritmica

Per il problema
min f (x)
s.t. h(x) = 0

g(x) ≥ 0

Si definisce

B(x ; ρ) = f (x)− ρ
m∑
i=1

log gi (x) +
1

2ρ
‖h(x)‖2

∇xB(x ; ρ) = ∇f (x)−
m∑
i=1

ρ

gi (x)
∇gi (x) +

1

ρ
∇h(x)h(x)

1

ρk
h(xk) = µk → µ∗,

ρk
gi (xk)

= (λk)i → λ∗i
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Funzioni con barriera logaritmica

Per il problema
min f (x)
s.t. h(x) = 0

g(x) ≤ 0

Si definisce

B(x ; ρ) = f (x)− ρ
m∑
i=1

log−gi (x) +
1

2ρ
‖h(x)‖2

∇xB(x ; ρ) = ∇f (x)−
m∑
i=1

ρ

gi (x)
∇gi (x) +

1

ρ
∇h(x)h(x)

1

ρk
h(xk) = µk → µ∗,

−ρk
gi (xk)

= (λk)i → λ∗i
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Funzioni con barriera logaritmica – variabili slack

Per il problema

min f (x)
s.t. h(x) = 0

g(x) ≥ 0
 

min f (x)
s.t. h(x) = 0

g(x)− s = 0
s ≥ 0

Si definisce

B(x , s; ρ) = f (x)− ρ
m∑
i=1

log si +
1

2ρ

(
‖h(x)‖2 + ‖g(x)− s‖2

)
∇xB(x , s; ρ) = ∇f (x) +

1

ρ
∇h(x)h(x) +

1

ρ
∇g(x)(g(x)− s)

1

ρk
h(xk) = µk → µ∗, − 1

ρk
(g(xk)− sk) = λk → λ∗
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