
From Snell’s law to minimum principles



Fermat Principle: Light travels following the path of minimum time
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Also ants seem to follow Fermat’s principle!

3/6



Fermat’s principle and mirage
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Quaternions on Broom Bridge
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Noether’s theorem: Symmetries ⇐⇒ Conservation

...Certainly one of the most important mathematical theorems ever proved in guiding
the development of modern physics, possibly on a par with the Pythagorean theorem.

– Leon M. Lederman and Christopher T. Hill
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