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1. (a) Prove that there exists a Lie algebra with a basis {X, Y, Z} (over R), where X, Y, Z
satisfy the following commutation relations:

[X, Y ] = Z, [X, Z] = [Y, Z] = 0.

(b) Find the center of this Lie algebra.

(c) Find a simply connected Lie group corresponding to this Lie algebra.

2. (a) Consider the 2-form
ω = dx1 ∧ dy1 + dx2 ∧ dy2

in R
4 with the coordinates x1, y1, x2, y2. Prove that the linear transformations of R

4

preserving this form, constitute a Lie group G.

(b) Describe the Lie algebra of G and find its dimension.

(c) Is G compact?


