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1. Brain-warmers.

(a) BCH practice. Suppose that [A, B] = ads(B) = aB. Find an expression

for log (e~ B).

(b) Show that the adjoint representation matrices
(TA)BC = —ifapc
furnish a dim G-dimensional representation of the Lie algebra
(T4, TP = ifapcTC .
Hint: commutators satisfy the Jacobi identity
[A,[B,C|]| + [B,[C, A]] + [C,[A, B]] = 0.

(c) Show that if (74);; are generators of a Lie algebra in some unitary repre-
sentation R, then so are —(T4);;. Convince yourselves that these are the
generators of the complex conjugate representation R.

2. so(4).
Show that so(4) = so(3) @ so(3).
3. The rest of the Lie algebra in Cartan-Weyl form.

(a) Use the Jacobi identity to show that |[E,, Es]) has weight a + 8, and hence
[Ew, Eg] = NE, s for some constant N.

(b) Can you conclude from this that if « is a root, 2« is not a root?



