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The Studies on Scaling Techniques and Applicability of Summation Inequalities of Number Sequences
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Abstract: Inequalities involving the summation of sequences are widely regarded as one of the most challenging topics in senior high school
mathematics, integrating knowledge of functions and sequences. The process of solving such problems often serves as a crucial yardstick for
evaluating mathematical ability. Essentially, these problems reflect the aggregation of discrete elements constrained by the bounds of continuous
functions. The key to overcoming them lies not merely in the mechanical transformation of mathematical expressions, but in accurately grasping
the magnitude characteristics of the general term formula and precisely controlling the scale of scaling.In senior high school education, there
is a prevalent phenomenon that emphasizes technical instruction over thinking guidance, resulting in fragmented knowledge that fails to form
a systematic cognitive framework. Departing from the common practice of problem classification, this paper systematically investigates the
mathematical foundations of such techniques as telescoping cancellation, geometric scaling, and integral approximation from the perspectives
of isomorphic structure and the integration of numbers and shapes. Based on the establishment of an error analysis model, this study employs
quantitative methods to analyze the approximation accuracy of different scaling techniques. Furthermore, it examines the practical application of
the “retaining the first few terms” method and the “tangent approximation” method in dealing with high-precision boundary problems, aiming to
develop a comprehensive thinking framework suitable for senior high school mathematics education.
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