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Abstract | In this research project, we study the dot product and the cross product, which are two important operations in linear
algebra. The dot product can be defined in spaces of any dimension, but the cross product is usually defined in a three-
dimensional space. Therefore, we explore how to generalize the cross product to higher dimensions.
First, we show that the cross product of two vectors exists only in dimensions 1, 3, and 7. We then introduce a generalized
cross product of (n-1) vectors in an n-dimensional space. This generalized version preserves important properties such as
orthogonality, anticommutativity, and a well-defined magnitude.
Finally, we present an application of this generalization by giving a higher-dimensional version of the Pythagorean
theorem. This provides a better understanding of geometry in higher dimensions.
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