Symmetry and Groups



> What is symmetry?
> What is a symmetry?

» How do you multiply two symmetries?



Example: Rigid motion symmetries of an equilateral triangle.
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Example: Symmetries of a “notched” line.



Example: Addition mod 6.
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Example: Permutations of the set {1, 2, 3}.
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A group is a collection of things that can be “multiplied” together.
The “multiplication” must satisfy the following properties:

» For each three things a, b, and ¢ in the collection,
a-(b-c)y=(a-b)-c

» There is a thing e in the collection so that, for any other thing
a in the collection, e-a=aand a-e = a.

» For each thing a in the collection, there is another thing a’ in
the collection so that a-a’ =eand &’ -a=e.



The greatest mathematical achievement of the 20th century



The greatest mathematical achievement of the 20th century

great (grat), adj. 1. of an extent, amount, or intensity considerably
above the normal or average; very large and imposing.
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First-generation proof of CFSG:
» 10,000-15,000 journal pages

» spread across some 500 separate articles, written by more
than 100 mathematicians from around the world

» most work done between 1950 and early 1980s

Second-generation proof of CFSG (currently underway):
» shorter, more direct proof of 3,000-4,000 pages
> volume 1 published in 1994
» volume 6 published in 2005 (most recent volume)

» 12 volumes anticipated



» How are bigger groups built from copies of smaller groups?
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> Is Ze made from a group of order 2 and a group of order 37
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Dynkin Diagrams of Simple Lie Algebras

The Periodic Table Of Finite Simple Groups

O Altermating Groups

http://irandrus.wordpress.com/2012/06 /17 /the-periodic-table-of-finite-simple-groups /
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The Monster, a.k.a., the Friendly Giant

The largest of all the sporadic finite simple groups, it has order
2%0.3%0.59.70.112.13%.17-19-23-29-31-41-47-59 - 71

or
808017424794512875886459904961710757005754368000000000

which is approximately 8 - 10%3.



