MATH 8174: Assignment 8

1. Show that the three matrices

(o 5)s (00) (V)

form a basis for the Lie algebra slo (k). Work out the 32 structure constants with
respect to this basis.

2. Let X, Y and Z be subspaces of the Lie algebra L. Show that:

(a) [X,Y] =Y, X];

(b) X is a subalgebra if and only if X2 C X;

(¢) [[X,Y],Z] C Y, Z],X]+[[Z,X],Y]. Also,

(d) show that any bracketing of an n-fold product [- - [[[X, X], X], X],- - X] is con-

a)
)
)
)

tained in X".

3. Let @ : L — M be a homomorphism of Lie algebras. Show that [L,ker(6)] C
ker(#).

4. Let n > 2 and let .S denote the set of all n x n skew-symmetric matrices over k,
where k is a field of characteristic different from 2. Show that S is a subalgebra
of gl,,(k), but not of M, (k).

5. Let J and K be ideals of L. Show that [J, K], J + K and J N K are also ideals
of L. Show that the center Z(L) of L is an ideal of L.

6. Let L be a 2-dimensional Lie algebra over k, and suppose that L? # 0. Show
that L is isomorphic to sly(k) N ta(k), where t2(k) is the Lie algebra of upper
triangular 2 x 2 matrices over k. What happens in characteristic 27

7. Let J and K be ideals of L with J < K. Prove that K/J < L/J and that
(L/])/(K/J)=L/K.

8. Let L be a nonabelian 2-dimensional Lie algebra. Show the center of L, Z (L),

is trivial.



