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Rates in Local Limit Theorems for Sums of Partial Quotients of Continued TUE/EPCOS
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Lothar Heinrich (Univ. Augsburg)

We consider the continued fraction expansiona1(ω) = [1/ω] and ak(ω) =
a1(Tk−1ω) for k≥ 2 (with the ‘continued fraction mapping’Tω = 1/ω − [1/ω])
of a real numberω ∈ (0,1) drawn according to some probability measureP having
a strictly positive, Lipschitz-continuous Lebesgue density p(·). The most impor-
tant examples for suchP are the uniform distribution withp(ω)≡ 1 or the Gauss-
Kuzmin-Lévy distribution withp(ω) = 1/(1+ω) log2. In our talk we are mainly
interested in the local asymptotic behaviour of the sumSn = a1+ · · ·+an , that is,
in the approximation of the point probabilitiesP(Sn = m) for m≥ n. It is well-
known that the distribution functionP(Sn/n≤ An+x) with An = (logn−γ)/ log2
(γ = Euler-Mascheroni constant) converges uniformly on the whole axis to a sta-
ble distribution functionG(x) with characteristic exponentα = 1 and skewness
parameterβ = 1, see [1], [2]. Even a uniform rateO(log2n/n) of the sup-distance
could be obtained in [1]. In the present paper we prove the corresponding local
limit theorem
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with the stable probability density functiong(x) = G′(x). The crucial difficulty in
proving (1) consists in the need of sufficiently small boundsof the Fourier trans-
form fn(t) =

∫ 1
0 exp{itSn(ω)}p(ω)dω uniformly in [ε,2π −ε] for anyε > 0. The

algebraic properties and the ‘almost-Markov property’ of the sequencea1,a2, . . .
yield the uniform estimate| fn(t) | = O

(
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√

n}
)

with some constant
b(ε) > 0. This combined with the techniques developed in [1] leads to (1).
Finally, we give reasons that the obtained rates of convergence in local as well as
in the integral limit theorem in [1] cannot be improved.
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