MATH 883: POLYTOPES & VARIETIES Homework X
Spring 2022 due 15 April

(1) Compute the integer-point transform o¢(z) for the following (affine) cones:
(@) C={A1(0,1)+ 22(1,0) : 41,4, > 0};
(b) C={A1(0,1) + A2(1,1) : 41,42 > 0};
() C={(3,4)+A1(0,1)+ A2(2,1) : A1,A > 0}.

(2) Compute the Ehrhart polynomials and the Ehrhart series of the simplices with the following
vertices:
(@) (0,0,0), (1

,0,0), (0,2,0), and (0,0,3);
(b) (0,0,0,0), (

0,
1,0,0,0), (0,2,0,0), (0,0,3,0), and (0,0,0,4).
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0
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(3) A lattice simplex A = conv{vg,vy,...,v4} C R? is unimodular if vi — vy, V2 — Vo, ..., Vg — Vo is
a lattice basis of Z¢, i.e., every vector in Z¢ can be uniquely written as an integer combination of
Vi — Vg, V2 — Vo, ..., Vg — Vo. Compute the Ehrhart polynomial of A and conclude that volA = %.

(4) Let A C R? be a unimodular d-simplex and q a point generic relative to A. Prove that
hgaz) =2

where r is the number of visible facets in HgA.



