
Introduction to Curves, Vector Products, and Geometric Algebra

Engineering disciplines evolved around relatively simple mathematical concepts, probably due to their strong
focus on practical applications. However, as the complexity of man-made systems is constantly growing, the
existing mathematical frameworks used in engineering so far that are based on manipulating functions in a
small number of dimensions, and working with numerical values arranged in vectors and matrices, are no longer
sufficient. This concerns not only mathematical analyses, but also building mathematical models of complex
systems, which can be effectively simulated is no longer trivial. At the same time, in mathematics, a number of
concepts were developed to manipulate and analyze more complicated mathematical objects beyond functions
and matrices. These concepts may be well known to graduate students in mathematics, but they are unknown to
most engineers. In order to overcome such a knowledge divide, and bring the key concepts from mathematics
into engineering, this talk will outline basic ideas about curves, vector products and geometric algebra, which
can become very useful, for example, when designing advanced machine learning architectures for AI systems.
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