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Abstract

We present inequalities∫
R

|f ′
(x)|ph(f(x))dx ≤

(√
p− 1

)p ∫
R

(√
|f ′′(x)Th(f(x))|

)p
h(f(x))dx,(1) ∫

R

M(|f |′h(f)) ≤ C

∫
R

M
(√
|f ′′Th(f)| · h(f)

)
dx,(2)

where f belongs to some subset of the Sobolev space W 2,1
loc . We assume, that h(·)

is a given function and Th(·) is it’s certain transform. Furthermore, M is a Young
function satisfying some additional assumptions. Next, we present applications
of inequality (1) to nonlinear eigenvalue problems of the form:{

f
′′
(x) = g(x)τ(f(x)) a.e. in (a, b),

f ∈ R(3)

with function g ∈ Lq(a, b) and a set R describing boundary conditions.
Finally, we show how to apply inequality (2) to new capacitary estimates and
isoperimetric type inequalities that generalise some results from [3] chapters 8.2.1
and 8.3.
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