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We present some new results on envelope functions in function spaces of type

B
(s,Ψ)
p,q and explain possible applications to approximation numbers. In particular,

we obtain for 0 < σ < 1, 0 < q ≤ ∞, 0 < p ≤ ∞, and s = n
p + σ,

EB(s,Ψ)
p,q

C (t) ∼ t−(1−σ) Ψ(t)−1 ,

where the continuity envelope function of some function space X is defined by

EX
C (t) ∼ sup

‖f |X‖≤1

ω(f, t)
t

, t > 0,

ω(f, t) being the usual modulus of continuity. This result is used to estimate the
approximation numbers of the compact embedding id : B

(s,Ψ)
p,q (U) → C(U), 2 ≤ p ≤

∞, 0 < q ≤ ∞, 0 < s− n
p < 1, Ψ admissible, U the unit ball in Rn, asymptotically

by

ak

(
id : B(s,Ψ)

p,q (U) → C(U)
)
∼ k

− s
n + 1

p Ψ
(

k− 1
n

)−1

, k ∈ N.

Including an additional lift argument we can similarly determine

ak

(
id : Lp(log L)a(U) → B−1

∞,∞(U)
) ∼ k

−( 1
n − 1

p ) (1 + log k)−a
, k ∈ N,

where n < p < ∞, a > 0.
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