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1. Let A,B ∈ Fn×n be square matrices over the field F. Show that
Tr(AB) = Tr(BA) where Tr denotes the trace, which is the sum of
the diagonal entries.

2. Let V be a finite-dimensional vector space over the field F and ϕ ∈
End(V ) an endomorphism. The trace Tr(ϕ) of ϕ is defined in the fol-
lowing way: Choose a basis B of V and express ϕ as a matrix with
respect to B. Define Tr(ϕ) as the sum of the diagonal entries of this
matrix. Show that this definition does not depend on the choice of B.

3. Compute the Killing form of sl2(C). Since sl2(C) is simple and thus
semisimple you should get a symmetric, non-degenerate 3× 3-matrix.
Compute the Killing form of gl2(C). Is it non-degenerate?

4. Take

[
2 3
1 2

]
∈ sl2(C) and compute its abstract Jordan decomposition.

Do the same for

[
−3 −1

4 1

]
∈ sl2(C).


