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Taylor models, introduced by Berz and
Makino [3, 6, 7], define a tool that allows to
rigorously bound functions or compute validated solutions of ODEs, among other applications. A Taylor model M (f ) = (pn , ∆) of
an (n + 1)-continuously differentiable function
f (x), x ∈ D ⊂ Rd (defined over an open set
containing the domain D of interest), is defined by the n-th order Taylor approximation
pn (x) of f (x) around the point x0 ∈ D, and an
interval [∆], such that f (x) ∈ pn (x) + [∆] for
all x ∈ D. In its original form, the coefficients
of p(x) are floating-point numbers.
This definition was recently extended by
M. Joldes [5], where Taylor models with absolute remainder are defined as above (using
interval coefficients for the Taylor polynomial
as well as the expansion point), and Taylor
models with relative remainder are defined by
f (x) ∈ [pn ](x) + [∆]xn+1 for all x ∈ D.
Here we present TaylorModels.jl [1], a
package written in Julia for the rigorous approximation of functions in one and several
variables. The package implements both Taylor models with absolute remainder for one
and several variables and Taylor models with
relative remainder for univariate functions.
The polynomial coefficients may be floatingpoint numbers or intervals, and allow to per∗
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Figure 1: Examples of rigorous bounds for
f (x) = x(x − 1.1)(x + 2)(x + 2.2)(x + 2.5)(x +
3) sin(1.7x + 0.5) in D = {x | − 0.5 ≤ x ≤ 1.0}
using (a) absolute-remainder Taylor models of
order 6 and 7, and (b) relative-remainder Taylor models of order 5 and 6.

form computations using extended precision
formats. Figure 1 displays an example from
Ref. [6] of a univariate function bounded by
Taylor models with absolute or relative remainder. We shall describe examples of its
use as well as its application to obtain validated solutions of ODEs. This work is built
on other packages developed by us for interval
arithmetic [8], Taylor series [2], and set-based

reachability [4].
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