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Abstract

The gradient of multivariate functions is an important concept in calculus and occupies a pivotal
position in the field of analysis. It allows us to deeply understand and manipulate functions within
multidimensional spaces. The gradient not only reveals the local behavior of a function at specific
points but also provides directional guidance for optimization problems. The concept and applica-
tion of the gradient are extremely broad in mathematics, physics, engineering, and other scientific
fields.
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