
PROBLEM SET # 10

MATH 249

Due November 14.
1. Let

P =

{

(x1, . . . , xN) ∈ R
N | 0 ≤ xi ≤ 1,

N
∑

i=1

xi = 1

}

.

Show that P is a convex polytope and find i (P, n) and i+ (P, n).
2. Let P be a convex integral polytope in R

N and f : R
N → R

N be defined by the
formula

f (x) = Ax + β,

where β ∈ Z
N , A be a matrix with integral coefficients such that detA = ±1. Prove

that i (P, n) = i (f (P ) , n).
3. Let Par (n) denote the set of partitions of n. Define a partial order on Par (n)

by λ ≤ µ if λ1 + · · ·+λk ≤ µ1 + · · ·+µk for all k ≥ 1. Prove that Par (n) is a lattice.
4. Let λ = (λ1, . . . , λn) ∈ Par (n) and Pλ be the convex hull of

(

λs(1), . . . , λs(n)

)

for all s ∈ Sn. Prove that λ ≤ µ iff Pλ ⊆ Pµ.
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