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Abstract

Classical one-dimensional integral problems often struggle to reveal their essential characteristics due
to inherent complexity or hidden structures. This study reconstructs these low-dimensional challenges
by embedding them into higher-dimensional spaces, employing multidimensional integral theories
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(such as integration order interchange, parameterization techniques, and differentiation under the in-
tegral sign). This approach fully demonstrates the unified problem-solving capabilities of high-dimen-
sional frameworks for low-dimensional issues. The methodology not only provides innovative solutions
to classical integration conundrums, but also offers critical theoretical insights for high-dimensional
modeling of interdisciplinary problems, significantly expanding the application potential of high-di-
mensional methods across diverse fields.
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