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Exercise 1
Let C be a unimodular cone. Prove that the dual cone C∗ is also unimodular.

Exercise 2
Let a1 and a2 be two relatively prime positive integers and let S be the set of all non-negative
integral combinations of a1 and a2:

S = {
λ1a1 +λ2a2 :λ1,λ2 ∈Z+

}
.

Show that ∑
m∈S

xm = 1−xa1a2

(1−xa1 )(1−xa2 )
.

Exercise 3
Let a1, a2 and a3 be pairwise relatively prime positive integers and let S be the set of all non-
negative integral combinations of a1, a2 and a3:

S = {
λ1a1 +λ2a2 +λ3a3 :λ1,λ2,λ3 ∈Z+

}
.

Show that ∑
m∈S

xm = 1−xb1 −xb2 −xb3 +xb4 +xb5

(1−xa1 )(1−xa2 )(1−xa3 )
.

Exercise 4
Let a1, a2, . . . , an and r1,r2, . . . ,rn be positive integers and suppose that the sets ri + aiZ form a
partition of Z, i.e.,

Z= (r1 +a1Z)∪ (r2 +a2Z)∪ . . .∪ (rn +anZ)

and (ri +aiZ)∩ (r j +a jZ) =; for i 6= j . Prove that there are i 6= j such that ai = a j .
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