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1. (10 pts) In R2, define a new addition (x1, y1)⊕ (x2, y2) = (x1 + x2 − 1, y1 + y2), and define a new scalar
multiplication by r ∗ (x, y) = (rx− r + 1, ry).

(a) Prove that the distributive law r ∗ (v1 ⊕ v2) = r ∗ v1 ⊕ r ∗ v2 holds for all scalars r and all vectors
v1 = (x1, y1) and v2 = (x2, y2) in R2.

(b) Prove the the associative law r ∗ (s ∗ v1) = (rs) ∗ v1 holds for all scalars r, s and all vectors
v1 = (x1, y1) in R2.

2. (10 pts) Let V be the vector space Mn of all n× n matrices. Let W be the subset of V consisting of all
matrices X for which XT = −X, where XT is the transpose of X. Check that W is a subspace of V .


