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Abstract: Given a Borel probability measure µ on Rd, a number r ∈ (0,+∞) and a
natural number n ∈ N, the nth quantization error of order r for µ, is defined by

en,r = inf{
( ∫

d(x, α)rdµ(x)
) 1

r : α ⊂ Rd, card(α) ≤ n},

where d(x, α) denotes the distance from the point x to the set α with respect to a given norm
‖ · ‖ on Rd. Note that if

∫
‖x‖rdµ(x) < ∞ then there is some set α for which the infimum

is achieved. The upper and lower quantization dimensions for µ of order r are defined by

Dr(µ) := lim sup
n→∞

log n

− log en,r

; Dr(µ) = lim inf
n→∞

log n

− log en,r

.

If Dr(µ) and Dr(µ) coincide, we call the common value the quantization dimension of µ of
order r and is denoted by Dr(µ). One sees that the quantization dimension is actually a
function r 7→ Dr which measures the asymptotic rate at which en,r goes to zero. If Dr exists,
then asymptotically

log en,r ∼ log(
1

n
)1/Dr .

Let P = [pij]1≤i,j≤N be an N × N irreducible row stochastic matrix and X ⊂ Rd be a
compact set such that X = cl(intX). To each pij if pij > 0, let us associate a contractive
similitude Sij mapping X into X with the similarity ratio sij (0 < sij < 1). Then the
collection {X, Sij, pij : pij > 0, 1 ≤ i, j ≤ N} is called a recurrent iterated function system
(RIFS) of similarity mappings. Let us now consider the ergodic Markov measure ν on the
coding space, and take its image measure µ := ν ◦ π−1 on the recurrent self-similar set via
the coding map π. In this paper, I have determined the quantization dimension function for
the probability measure µ, and established a relationship between the quantization dimen-
sion function and the temperature function of the thermodynamic formalism that arises in
multifractal analysis.
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