
Cartan’s criterion for solvability and Weyl’s theorem on 
the complete reducibility of semi-simple Lie algebras.
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Review of facts from linear algebra.
Let u be a linear transformation on a finite dimensional complex vector space V.  
Then there are operators  s  and  n  which are polynomials in  u where  s  is 
semi-simple and  n is nilpotent and are characterized by u= s+n  and ns=sn .



Review, continued.





Proof of Cartan’s criterion, continued.



Solvable ideals.



The radical.



Invariant bilinear forms 
on a Lie algebra.



Invariant bilinear forms from 
representations, the Killing form.







The decomposition of a semi-
simple Lie algebra.



The decomposition of a semi-
simple Lie algebra, continued.



Complete reducibility of semi-
simple Lie algebras.



The Casimir element.





The Casimir element and the 
Casimir operator.



The key proposition.





Proof of the proposition, concluded.






