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Historical overview

Review of complex numbers, functions, differentiation & integration

Geometric algebra basics (dim=1, 2, 3)

Matrix representations 

Geometric operations & functions (Cayley-Hamilton)

Numerical frameworks

Geometric differentiation & integration

Fundamental Theorem of Geometric Calculus

Applications to generalized elasticity problems (mostly 2-dim)

Topics



Books



https://staff.science.uva.nl/l.dorst/clifford/index.html

Web resources

http://geocalc.clas.asu.edu

http://www.faculty.luther.edu/~macdonal/

https://www.mrao.cam.ac.uk/~anthony/recent_ga.php

https://geometricalgebra.org

https://en.wikipedia.org/wiki/Geometric_algebra
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David Hestenes 
(ASU) 

http://geocalc.clas.asu.edu/pdf/GrassmannsLegacy4.pdf



c. 10 AD – c. 70 AD

Heron of Alexandria
Wiki

frustum



From Nahin’s book:

http://umhistory.dc.umich.edu/history/Faculty_History/B/Beman,_Wooster_Woodruff.html
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https://math.mit.edu/~dunkel/Teach/18.04_2019S/historic/Nahin_Chapter01.pdf
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Fibonacci
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Scipione del Ferro 
(6 Feb 1465 – 5 Nov1526)

Niccolò Fontana Tartaglia
(1499/1500 – 13 Dec 1557) 

Gerolamo Cardano
(24 Sep 1501 – 21 Sep 1576) 
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John Wallis 
(3 Dec 1616 – 8 Nov 1703) 
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Quaternion Plaque on Broom Bridge

1843:  quaternions a + bi + cj + dk

https://en.wikipedia.org/wiki/Broom_Bridge
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Poisson

Cauchy

https://math.mit.edu/~dunkel/Teach/18.04_2019S/historic/Merino_2006.pdf


Hermann Günther Grassmann
1809-1877

Exterior products “Geometric algebra” (1878) 
Special case of  
Clifford algebras



Marcel Riesz  
1886 - 1969

David Hestenes
(ASU)

Anthony Lasenby
(Cambridge)

Clifford numbers & spinors GA & physics



Micropolar 
Metamaterials

Goal: GA & Cosserat Elasticity

Francois Cosserat   
1852 - 1915

Théorie des corps déformables (Theory of deformable bodies) (1909)

Eugene Cosserat   
1866 - 1931

https://books.google.com/books?id=U3e4AAAAIAAJ

