
The structure of weighted densities

Ferdinánd Filip, Peter Csiba and János T. Tóth

Density is one of the possibilities to measure how large a subset of
the set of positive integers is. The best known type of densities are
weighted densities.

Let f : N→ (0,∞) be a weight function such that the conditions

∞∑
n=1

f(n) =∞

lim
n→∞

f(n)∑n
i=1 f(i)

= 0

are satisfied.
For A ⊂ N function χA denote the characteristic function of the

set A.
Define

df (A) = lim inf
n→∞

n∑
i=1

f(i)χA(i)

n∑
i=1

f(i)
, df (A) = lim sup

n→∞

n∑
i=1

f(i)χA(i)

n∑
i=1

f(i)

as the lower and upper f -densities of A. In the case when df (A) =
df (A) we say that A has f -density df (A). The famous f -densities are
the asymptotic and logarithmic density.

We present relations between weighted densities determined by
several weight functions.


