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1. We will give an indirect proof by proving the contrapositive statement: If (x̂i)N is not a

Pareto allocation then there is some h ∈ N for which (x̂i)N is not a solution of P-Max[h].

Assume that (x̂i)N is feasible — i.e.,
∑

i∈N x̂i 5 x̊ — but is not a Pareto allocation. Then

there is a Pareto improvement on (x̂i)N — a feasible allocation (x̃i)N that satisfies

(1) ∀i ∈ N : ui(x̃i) = ui(x̂i) and (2) ∃h ∈ N : uh(x̃h) > uh(x̂h).

Because (x̃i)N is feasible and satisfies (1), it satisfies all the constraints of every one of the

problems P-Max[h]. Therefore (2) implies that there is an h ∈ N such that (x̂i)N is not a

solution of P-Max[h]. �












