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Aufgabe 1.

Consider a rotation
(
cos θ − sin θ

sin θ cos θ

)
∈ SO2(R). Decompose it as a product of two reflections.

Aufgabe 2.

1. Prove that the matrix A =

 2 −1 0

−1 2 −1

0 −1 2

 is diagonalize and give a basis of R3

consisting of eigenvectors of A.
Remark: Conclude that A admits a square root.

2. Denote ⟨u, v⟩A := utAv the corresponding symmetric bilinear form. Prove that this
form is positive-definite and find a basis v1, v2, v3 such that the Gram matrix of this
form G(v1, v2, v3) = (⟨vi, vj⟩A)ij is diagonal.

Aufgabe 3.
Let G(v1, . . . , vn) denote the Gram matrix of the vectors v1, . . . , vn ∈ Rn, and σ ∈ Sn. Prove
that detG(vσ(1), . . . , vσ(n)) = detG(v1, . . . , vn).

Aufgabe 4.
Let f : V → V be an isometry.

1. For an f -invariant subspace U ≤ V prove that U⊥ is also f -invariant.

2. Prove that there exists a subspace U ≤ V such that V can be decomposed as an ortho-
gonal direct sum of U and the eigenspaces V1(f) and V−1(f).


