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. Show that s0(4) is isomorphic to s0(3) x s0(3). Is SO(4) isomorphic to SO(3) x SO(3)?

. Show that exp : u(n) — U(n) is surjective but not injective.

. Recall the definition of a connected Lie subgroup of a matrix Lie group. Show that:

(a) All connected Lie subgroups of SU(2) are closed,;
(b) Not all connected Lie subgroups of SU(3) are closed.

. Show that the standard representation of SO(3) is equivalent to the adjoint representa-

tion.



Lie Groups and Lie Algebras

2012,/2013
2" Test - 25 January 2013 - 9:00

(4/20) 1. Use the Weyl dimension formula for the dimension of a representation with highest weight

H,
HaER+ <a7 [ 5)

Hoep+ <O£, 6>
(where R™ is the set of positive roots and ¢ is half the sum of the positive roots) to obtain

the dimension of a representation of so(5,C) with highest weight 1 = miu1 + mapue
(where pq, 1o are the fundamental weights):

dim(m) =

dim () = é(m1 1) (ms + 1)(my + ma + 2)(my + 2ms + 3).

2. Show that the following representations of so(5,C) are irreducible, and determine their
highest weight:

(4/20) (a) The standard representation;
(4/20) (b) The adjoint representation.

(4/20) 3. (a) Show that so(5,C) = sp(2,C).
(4/20) (b) What is the irreducible representation of so(5,C) with highest weight 117



