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Abstract 
Certain mathematical systems: complex algebra, Gibbs vectors (1881) and Sylvester's 
matrices (1850), have wide applications in physics, engineering and chemistry. However 
there were many siblings (Hamilton's Quaternions 1843, Grassmann's Algebra of 
Extension 1844, Cayley's Octonions 1845) that fell into obscure disuse but have recently 
found new applications which we will review. In particular, William Kingdon Clifford 
proposed (1876) a universal geometric algebra which combined features of all the above. 
Due to his untimely death this extraordinary system, in which one can add a vector to a 
scalar to a plane, was ignored for nearly 100 years. Recent revival (last 20 years) has 
shown that undergraduates can more quickly learn and apply Clifford vectors than Gibbs 
vectors; becoming quite excited with the interpretation of "i" as the volume of 3 space, 
seeing "planes" as things that cause rotations (or Lorentz transformations), and being able 
to do divergence, curl and gradient in a single equation. New extensions of a generalized 
geometric calculus hold promise for completely new approaches to unified physical 
theories. 

This will be a very general talk, of interest to undergraduates (I myself was introduced to 
the subject as a sophomore, and was captivated by the insights it gave that I found 
nowhere else). 
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