
Journal of
Classical

Analysis

Volume 25, Number 1 (2025), 1–25 doi:10.7153/jca-2025-25-01

ON SOME IMPROPER INTEGRALS INVOLVING THE

CUBE OF THE TAILS OF TWO MACLAURIN SERIES
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Abstract. Using a reformulation of a recently devised method for evaluating definite integrals
known as integration by differentiation [J. Phys. A: Math. Theor. 50 (2017) 235201], a family
of ten improper integrals containing the cube of the tails of the Maclaurin series for the sine
and cosine functions are found. Contributions to the value of the improper integral from various
terms that repeatedly appear in the integrands for the improper integrals to be evaluated when
applying the method are explicitly found, thereby greatly helping to streamline the computational
aspects of the process. A number of inter-relations between six of the ten improper integrals are
established, leading to some intriguing binomial identities.
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