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Abstract: Apéry’s proof of the irrationality of ζ(3) used a specfiic linear re-
cursion that formed a Polynomial Continued Fraction (PCF). Similar PCFs can
prove the irrationality of other fundamental constants such as and e. How-
ever, in general, it is not known which ones create useful Diophantine approxi-
mations and under what conditions they can be used to prove irrationality. Here,
we will present theorems and general conclusions about Diophantine approxi-
mations created from polynomial recursions. Specfiically, we generalize Apéry’s
work from his particular choice of PCF to any general PCF, finding the condi-
tions under which a PCF can be used to prove irrationality or to provide an ef-
ficient Diophantine approximation. We further propose new conjectures about



Diophantine approximations based on PCFs. Our study may contribute to ongo-
ing efforts to answer open questions such as the proof of the irrationality of the
Catalan constant or of values of the Riemann zeta function (e.g., ζ(5)).
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