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The automatic adaptive quadrature (AAQ) rests on the additivity
property of the Riemann integral. This feature asks for the use of
an up-down approach to the derivation of the numerical solution of
interest.

Therefore, the most appropriate method for the implementation of
AAQ numerical algorithms should be based on the use of decision tree
techniques. Since the tree nodes denote integration subranges, we deal
with subrange decision tree (SDT) techniques.

Within the standard AAQ approach to the numerical solution of
the Riemann integrals, provided by the QUADPACK package [1], SDT
like decisions were implemented under heavy use of rules of thumb,
mainly motivated by the scarcity of the available hardware resources.
As a consequence, while the resulting code implementations showed
the highest efficiency reported up to date [2], the existing code lim-
itations enabled the solution of selected classes of Riemann integrals
only. In particular, the QUADPACK AAQ codes cannot tackle large
scale numerical experiments involving Riemann integrals characterized
by properties that get defined during the numerical experiment only.

The decision tree analysis has become part of the artificial intel-
ligence (AI) approach to the solution of the most intricate decision
problems [3].

Based on our latest AAQ problem statements ([4], [5] and references
therein), the present report makes a significant leap forward toward the
development of flexible SDT techniques as AI tools for the numerical
solution of Riemann integrals. Within this AI-AAQ method, the SDT
decisions are prioritized at three distinct levels denoting respectively
the code robustness (highest priority, which automatically checks and
enforces the problem consistency), code reliability (next priority, en-
forcing truly computed output), and code efficiency (last but not least
priority, able to exploit the existing hardware features to accelerate
computations).
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This flexible decision chain shows the features of an artificial intelli-
gence approach able to solve all the distinct Riemann integrals, within
precisely defined parameters following from the adopted floating point
precision of the computations.
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