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Abstract

The calculation methods for multiple integrals constitute an important part of Mathematical Anal-
ysis. This paper proposes a new approach derived from polar coordinate transformation, which con-
verts multiple integrals into iterated integrals involving definite integrals and surface/line inte-
grals. Specifically, integration is first performed over a sphere (circle) with a fixed radius, followed
by integration with respect to the radius. This method helps students develop clearer geometric intu-
ition for multiple integrals.
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