
Smooth Functions

f(x) dom(f) parameter norm
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xTAx + bTx + c Rn ‖A‖p,q lp

(A ∈ Sn,b ∈ Rn, c ∈ R)

〈b,x〉+ c E 0 any norm

(b ∈ E∗, c ∈ R)
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‖x‖2

p, p ∈ [2,∞) Rn p− 1 lp√
1 + ‖x‖2

2 Rn 1 l2

log(
∑n

i=1 e
xi) Rn 1 l2, l∞
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d2
C(x) E 1 Euclidean

(∅ 6= C ⊆ E closed convex)
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‖x‖2 − 1

2
d2
C(x) E 1 Euclidean

(∅ 6= C ⊆ E closed convex)

Hµ(x) (µ > 0) E 1
µ

Euclidean

Strongly Convex Functions

f(x) dom(f) s.c.

parameter

norm

1
2
xTAx + 2bTx + c Rn λmin(A) l2

(A ∈ Sn++,b ∈ Rn, c ∈ R)
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2
‖x‖2 + δC(x) C 1 Euclidean

(∅ 6= C ⊆ E convex)
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√
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2 B‖·‖2 [0, 1] 1 l2
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2
‖x‖2

p (p ∈ (1, 2]) Rn p− 1 lp∑n
i=1 xi log xi ∆n 1 l2 or l1


