
Prox Computations

f(x) dom(f) proxf (x) assumptions
1
2
xTAx+bTx+c Rn (A + I)−1(x− b) A ∈ Sn+, b ∈ Rn, c ∈

R

λx3 R+
−1+
√

1+12λ[x]+

6λ
λ > 0

µx [0, α] ∩ R min{max{x− µ, 0}, α} µ ∈ R, α ∈ [0,∞]

λ‖x‖ E
(

1− λ
max{‖x‖,λ}

)
x ‖·‖ - Euclidean, λ > 0

−λ‖x‖ E

(
1 + λ

‖x‖

)
x, x 6= 0,

{u : ‖u‖ = λ}, x = 0.
‖·‖ - Euclidean, λ > 0

λ‖x‖1 Rn T λ(x) = [|x| − λe]+ � sgn (x) λ > 0

‖ω � x‖1 Box[−α,α] Sω,α(x) α ∈ [0,∞]n,ω ∈ Rn
++

λ‖x‖∞ Rn x− λPB‖·‖1 [0,1](x/λ) λ > 0

λ‖x‖a E x− λPB‖·‖a,∗ [0,1](x/λ) ‖x‖a – norm, λ > 0

λ‖x‖0 Rn H√2λ(x1)× · · · ×H√2λ(xn) λ > 0

λ‖x‖3 E 2

1+
√

1+12λ‖x‖
x ‖·‖ - Euclidean, λ > 0

−λ
n∑
j=1

log xj Rn
++

(
xj+
√
x2j+4λ

2

)n
j=1

λ > 0

δC(x) E PC(x) ∅ 6= C ⊆ E
λσC(x) E x− λPC(x/λ) λ > 0, C 6= ∅ closed

convex

λmax{xi} Rn x− P∆n(x/λ) λ > 0

λ
∑k

i=1 x[i] Rn x− λPC(x/λ),

C = He,k ∩ Box[0, e]

λ > 0

λ
∑k

i=1 |x〈i〉| Rn x− λPC(x/λ),

C = B‖·‖1 [0, k] ∩ Box[−e, e]

λ > 0

λMµ
f (x) E x + λ

µ+λ

(
prox(µ+λ)f (x)− x

)
λ, µ > 0, f proper

closed convex

λdC(x) E x + min
{

λ
dC(x)

, 1
}

(PC(x)− x) ∅ 6= C closed convex,

λ > 0
λ
2
d2
C(x) E λ

λ+1
PC(x) + 1

λ+1
x ∅ 6= C closed convex,

λ > 0

λHµ(x) E
(

1− λ
max{‖x‖,µ+λ}

)
x λ, µ > 0

ρ‖x‖2
1 Rn

(
vixi
vi+2ρ

)n
i=1

,

v =
[√

ρ
µ
|x| − 2ρ

]
+

,eTv = 1 (0

when x = 0)

ρ > 0

‖Ax‖2 Rn x−AT (AAT +α∗I)−1Ax, α∗ = 0

if ‖v0‖2 ≤ λ; otherwise, ‖vα∗‖2 =

λ; vα ≡ (AAT + αI)−1Ax

A ∈ Rm×n with full

row rank



Prox of Symmetric Spectral Functions over Sn

F (X) dom(F ) proxF (X)

α‖X‖2
F Sn 1

1+2α
X

α‖X‖F Sn
(

1− α
max{‖X‖F ,α}

)
X

α‖X‖S1 Sn UT α(λ(X))UT

α‖X‖2,2 Sn Udiag(λ(X)− αPB‖·‖1 [0,1](λ(X)/α))UT

−α log det(X) Sn++ Udiag

(
λj(X)+

√
λj(X)2+4α

2

)
UT

αλ1(X) Sn Udiag(λ(X)− αP∆n(λ(X)/α))UT

α
∑k

i=1 λi(X) Sn X− αUPC(λ(X)/α)UT , C = He,k ∩ Box[0, e]

Prox of Symmetric Spectral Functions over Rm×n

F (X) proxF (X)

α‖X‖2
F

1
1+2α

X

α‖X‖F
(

1− α
max{‖X‖F ,α}

)
X

α‖X‖S1 UT α(σ(X))VT

α‖X‖S∞ X− αUdiag(PB‖·‖1 [0,1](σ(X)/α))VT

α‖X‖〈k〉 X− αUPC(σ(X)/α)VT ,

C = B‖·‖1 [0, k] ∩B‖·‖∞ [0, 1]


