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When rigorously computing with a real function, a truncateg!dr series polyno-
mial approximation is commonly used to replace the actuattion. One of the appli-
cations of such a rigorous function enclosure lies in vetiéigorithms for integration
of non-linear ordinary differential equations [4].

In this paper, we present a multi-variable function endesusing the Chebyshev
series approximation and the remainder term stored as arvaht Since the Cheby-
shev series converge faster for all analytic functions caneqb to the Taylor series, our
function enclosures approximate real functions with gghliemainder intervals.

In existing work [1,2], only operations with functions in@mariable are described.
In [4], the function approximation is stored in the form ohfition values in the Cheby-
shev nodes. The authors use non-rigorous methods to coropeffecients of Cheby-
shev polynomials and no enclosure of the exact functionevalguaranteed. On the
other hand, the authors inl[2] use rigorous methods, but adtition, multiplication
and composition of one variable functions are presented.

We present an efficient algorithm for rigorous addition,sttdiction, multiplication,
division, composition, integration and derivative of niariable Chebyshev function
enclosures. Our publicly available implementation [3] pogts function enclosures
based on both Taylor and Chebyshev truncated series ansisatleeir comparison.
Computational experiments with the initial value probleininary differential equa-
tions show that the approach is competitive with the bestigybavailable verified
solvers.
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