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2 Pade

Pade-package Padé Approximant Coefficients

Description

Given a vector of Taylor series coefficients of sufficient length as input, the function returns the nu-
merator and denominator coefficients for the Padé approximant of appropriate order (Baker, 1975)
<ISBN:9780120748556>.

Details

The DESCRIPTION file: This package was not yet installed at build time.

Index: This package was not yet installed at build time.

Author(s)
Avraham Adler [aut, cph, cre] (ORCID: <https://orcid.org/0000-0002-3039-0703>)

Maintainer: Avraham Adler <Avraham.Adler @ gmail.com>

Pade Padé Approximant Coefficients

Description
Given Taylor series coefficients a,, from n = 0 up to n = T, the function will calculate the Padé
[L /M) approximant coefficients so long as L + M < T.

Usage

Pade(L, M, A, method = c("gr"”, "solve"), tol = le-7)

Arguments
L numeric; scalar order of Padé numerator
M numeric; scalar order of Padé denominator
A numeric; vector of Taylor series coefficients, starting at 20
method character; selects linear-equation solver algorithm. qr is more robust to ill-
conditioned matrices. solve is faster.
tol numeric; the tolerance passed to qr.solve. Defaults to 1e-7, the default value

in gr.solve.
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Details

As the Taylor series expansion is the “best” polynomial approximation to a function, the Padé
approximants are the “best” rational function approximations to the original function. The Padé
approximant often has a wider radius of convergence than the corresponding Taylor series, and can
even converge where the Taylor series does not. This makes it very suitable for computer-based
numerical analysis.

The [L/M] Padé approximant to a Taylor series A(z) is the quotient

PL((L)
Qum(x)

where Pr,(x) is of order L and Qs (z) is of order M. In this case:

) — Pp(z) _ P LML
Al Qum () O( )

When gy is defined to be 1, there is a unique solution to the system of linear equations which can
be used to calculate the coefficients.

The function accepts a vector A of length T + 1, composed of the a,, of the of truncated Taylor series

T
A(z) = Z a;jx’!
7=0

and returns a list of two elements, Px and Qx, the Padé numerator and denominator coefficients
respectively, as longas L + M < T.

Value

Pade returns a list with two entries:

Px Coefficients of the numerator polynomial starting at 2°.
Qx Coefficients of the denominator polynomial starting at 2°.
Author(s)

Avraham Adler <Avraham.Adler@gmail.com>

References

Baker, George Allen (1975) Essentials of Padé Approximants Academic Press. ISBN 978-0-120-
74855-6

See Also

This package provides similar functionality to the pade function in the pracma package. However,
it does not allow computation of coefficients beyond the supplied Taylor coefficients and it expects
its input and provides its output in ascending—instead of descending—order.

See the minimaxApprox package for polynomial and rational minimax approximations to func-
tions.
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Examples

A <- 1 / factorial(0:10) ## Taylor sequence for e*x up to x*{10} around x_@ = @
Z <- Pade(5, 5, A)

print(2) ## Padé approximant of order [5 / 5]
x <- -.01 ## Test value
Actual <- exp(x) ## Proper value

print(Actual, digits = 16)

Estimate <- sum(Z[[1L]] * x * (seqg_along(Z[[1L1]) - 1)) /
sum(Z[[2L]] * x * (seq_along(Z[[2L]1]) - 1))

print(Estimate, digits = 16) ## Approximant value

all.equal(Actual, Estimate)
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