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Abstract

As an important tool in mathematical analysis, continued fraction theory plays a unique role in
number representation, approximation theory, and numerical computation. This thesis, based on
continued fraction theory and combined with rational approximation methods in numerical ap-
proximation, systematically reviews the development from classical continued fraction theory to
modern rational approximation. The article first reviews the basic properties of continued fractions
and their role in real number representation, then discusses the core theory of convergents as best
rational approximations, and finally introduces modern rational approximation methods such as

MES| M B WE BRI EE IR KR HT D). B %, 2026, 16(6): 72-81.
DOI: 10.12677/pm.2026.166158


https://www.hanspub.org/journal/pm
https://doi.org/10.12677/pm.2026.166158
https://doi.org/10.12677/pm.2026.166158
https://www.hanspub.org/

p4

pai

Padé approximation, revealing the profound influence of continued fraction ideas in analytic ap-
proximation. Research shows that continued fractions not only provide the theoretical foundation
for best rational approximation, but their constructive ideas and convergence analysis also offer
important insights for the development of modern numerical approximation methods.
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Figure 1. Comparison of Taylor approximation and Padé approximation
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