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We establish a new type of multidirectional inequality, compare it with
previously known results and discuss further work on the topic. The main
result and its proof can be found in [1].

Let Bδ := B + δBX , where B is any subset of a Banach space X and BX

is the closed unit ball of X. For A,B ⊆ X let [A,B] be the convex hull of A
and B.

Theorem 1 Let X be a Banach space and let ∂ be a feasible subdifferential.
Let A and B be non-empty closed, bounded and convex subsets of X. Let
f : X → R ∪ {∞} be a proper lower semicontinuous function such that
A ∩ dom f ̸= ∅. Let f be bounded below on C := [A,B]δ for some δ > 0. Let

µ < inf
C

f.

Let r, s ∈ R be such that

r = inf
A

f, s < inf
Bδ

f.

Then for each ε > 0 there are ξ ∈ [A,B]δ and p ∈ ∂f(ξ) such that

f(ξ) < inf
[A,B]

f + |r − s|+ ε,

∥p∥ <
max{r, s} − µ

δ
+ ε,

and
inf
B

p− inf
A

p > s− r.
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