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1. Let V be a finite-dimensional vector space over R, and V ∗ the dual space. Denote by
p : V ∗ ⊗ V → R the linear map induced by the canonical pairing between V ∗ and V . Let
us transfer p to Hom

R
(V, V ) using the canonical isomorphism ϕ : V ∗⊗V → Hom

R
(V, V ),

i.e. consider the map p ◦ ϕ−1 : Hom
R

(V, V ) → R. Prove that this map coincides with the
usual trace tr : Hom

R
(V, V ) → R.

2. With V, V ∗ as above consider the exterior algebras Λ(V ) and Λ(V ∗) with the non-
degenerate duality between them defined by the formula

(v∗1 ∧ . . . ∧ v∗k, v1 ∧ . . . ∧ vk) = det [(v∗i (vj))1≤i,j≤k] , v∗i ∈ V ∗, vj ∈ V,

and so inducing isomorphism Λ(V ∗) � (Λ(V ))∗. Identifying (Λ(V ))∗ with the space A(V )
of all alternating multilinear maps ω : V × . . .×V → R, describe the action of the interior
multiplication i(v) on A(V ), where v ∈ V .


