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Solutions to be handed in before class on Wednesday April 10.

Problem 6. Define

sln(C) := {A 2 gln(C) | tr(A) = 0} , (11)

together with the bracket

[X,Y ] := XY � Y X (12)

for X,Y 2 sln(C).

1. Show that this defines a Lie algebra. (1 point)

2. Determine its dimension. (1 point)

Problem 7. Define

son(C) :=
�

A 2 gln(C) | A+A
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(13)

resp.
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n
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where A‡ = (a‡i,j)
n
i,j=1 with a

‡
i,j = an�j+1,n�i+1. The Lie bracket is in each case

given by the commutator

[X,Y ] := XY � Y X (15)

for X,Y in the respective vector spaces.

1. Show that these define Lie algebras. (2 points)

2. Determine their dimensions. (2 points)

Problem 8. Let � be a symmetric (resp. skew-symmetric) non-degenerate bi-
linear form on Cn.

1. Show that

g� := {' 2 EndC(Cn) | 8v, w 2 V : �('(v), w) + �(v,'(w)) = 0} (16)

defines a Lie algebra, with Lie bracket [', ] := ' �  �  � '. (2 points)

2. Show that if � is symmetric, then g�
⇠= son(C). (2 points)

3. Show that if � is skew-symmetric (so that n is even), then g�
⇠= spn(C).
(2 points)
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Problem 9. Define the cross product on R3 as

R3 ⇥ R3 ! R3 :

0

@

0

@
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v3
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,

0

@
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1

A

1

A 7! v ⇥ w

:=

0

@

v2w3 � v3w2

v3w1 � v1w3

v1w2 � v2w1

1

A

. (17)

1. Show that (R3
,⇥) is a real Lie algebra. (2 points)

2. Show that (R3
,⇥) is isomorphic to so3(R), where so3(R) is defined as in

(13), replacing C by R. (2 points)
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