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Abstract
Integration by parts is one of the most popular techniques in the analysis of integrals. The
product of the technique is usually a divergent series formed from evaluating boundary
terms [1]; however, sometimes the remaining integral is also evaluated [2].

Due to the successive differentiation and antidifferentiation required to form the series
or the remaining integral, the technique in its raw form is difficult to apply to problems
more complicated than the simplest. In this talk, we explore a generalized and formal-
ized integration by parts to create equivalent representations to some challenging integrals.
Coupled with sequence transformations and/or extrapolation methods, we assess each of
the different methods that can be formed from our formalized integration by parts.

As a demonstrative archetype, we examine the infinite-range Fresnel integrals. We also
examine some peculiarities with the methods applied to the Twisted Tail. And lastly, we
examine the most challenging molecular integrals that arise in molecular structure calcu-
lation using exponential type functions as a basis set of atomic orbitals.
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