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We call P, s the (n,s)-Everest polytope in honor of G. R. Everest

P, s isa e closed non-degenerate convex polytope
e of dimension ns
e contained in [—1,1]"
o with boundary 9(P, ) = {x € R™ | g, s(x) = 1}
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Table: Values of ¢cn,s = Ans(Ph,s)

Barroero, Frei, Fuchs, Tichy, and Ziegler: Formulas for ¢, 1, ¢p2, 1,5

Theorem (Kerber, Tichy, W.)
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Main question: Is there a U-spinal triangulation of P?

Triangulation of P: set of d-simplices such that

e their vertices are in V

e their union covers P

e they pairwise intersect in a common face
(note: we consider {} a face)

U-spinal triangulation of P: triangulation of P such that
e every simplex contains U
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Definition: U is called a spine of P if the union of all d-simplices o with
U C V(o) C V covers P

Lemma: U is a spine of P if and only if every facet of P contains at least
n—1 points in U

Lifting theorem (Kerber, Tichy, W.)
There exists a U-spinal triangulation of P if and only if U is a spine of P

Moreover:

If o ®:RY— RI("-1) is the orthogonal projection of RY to the
orthogonal complement of the (n — 1)-dimensional subspace
spanned by U and

e P := ®(P) is the shadow of P,

then e the U-spinal triangulations of P are exactly the lifts of the

star-triangulations of P with respect to 0 and

e ( d ) vol(P) = vol(V) vol(P) (note: vol(U) = vol(conv(U)))

n—1
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Figure: Two examples of the lifting process

(1) Project P to the orthogonal complement of the subspace spanned by U
(prominent dots) to obtain shadow P

(2) Star-triangulate P with respect to the origin

(3) Lift star triangulation of P to obtain U-spinal triangulation of P

Note: every facet of P contains exactly n — 1 points of U in both examples
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Comparison of volumes

Figure: A cube and its shadow

N

Lifting theorem = (nil> vol(P) = vol(U) vol(P)

—_—— N—— —_—— ——
(251):3 ! V3 V3
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Conclusion

Lemma: U is a spine of P if and only if every facet of P contains at least
n—1 points in U

Lifting theorem (Kerber, Tichy, W.)
There exists a U-spinal triangulation of P if and only if U is a spine of P

e The U-spinal triangulations of P are exactly the lifts of the
star-triangulations of P with respect to 0 and

o (,9,) vol(P) = vol(U) vol(P)

Theorem (Kerber, Tichy, W.)

®Cps = (5‘);"“% forall n,se N

’Thank you for your attention!




