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Abstract
The Sinc approximation is a highly-efficient approximation formula for analytic functions expressed
as
N
X
F (x) ≈
F (kh) sinc(x/h − k), x ∈ (−∞, ∞),
k=−M

where sinc(x) = sin(πx)/(πx). This approximation gives exponential convergence if |F (x)| decays exponentially as x → ±∞. Here, we should also note that the target interval to be considered
is the infinite interval (−∞, ∞), and accordingly F should be defined over the infinite interval. If
the function to be approximated
√ decays exponentially but is defined over the semi-infinite interval
(0, ∞), for example f (t) = t e−t , Stenger [1] proposed to employ a conformal map
t = ψ(x) = arcsinh(ex ),
by which the transformed function f (ψ(x)) is defined over (−∞, ∞) and decays exponentially as
x → ±∞. However, conformal map performing such a role is not unique; if we employ another
conformal map, the convergence rate may be improved. In fact, in the area of numerical integration,
improvement of the convergence rate has been reported [2, 3] by replacing the conformal map
t = ψ(x) with
t = φ(x) = log(1 + ex ).
Motivated by the fact, this study proposes to combine the Sinc approximation with t = φ(x) instead
of t = ψ(x). A computable error bound for the proposed approximation formula is also given.
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