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Appendix A. Integration

In Tables A.1, A.3, A.5, A.7, and A.9 we display the average running integration time (in
seconds) for the triangulation and cone decomposition methods. The column called “Vert.”
denotes the number of vertices the primal polytope has. Each vertex-count row is divided
into two rows: the top row is the average running time for the primal polytopes (simplicial),
and the bottom row is the average running time for the dual polytopes (simple). For
example, consider Table A.1 and locate the column corresponding to the triangulation
method for monomials of degree 10 in the first row (row 8). There are two numbers 0.15
and 2.18. This means that the average integration time using the triangulation method to
integrate random degree 10 monomials over simplicial polytopes with exactly 8 vertices in
dimension 3 took 0.15 seconds; and the average integration time using the triangulation
method to integrate the same monomials over the dual polytopes (which are simple) in
dimension 3 took 2.18 seconds. Tables A.2, A.4, A.6, A.8, and A.10 display the standard
deviation in seconds.

Tables A.11 and A.12 display the average integration time when integrating over poly-
topes in Ziegler’s database, while Tables A.13 and A.14 display the standard deviation.

Figures A.1 and A.2 display a histogram of relative running times for integrating over
the random polytopes and their duals. Instead of displaying total running times for both
integration methods individually, we plot the time for the triangulation method minus
the time for the cone decomposition method all divided by the time of the triangulation
method. Thus, a positive relative time difference means that the cone decomposition
method was faster than the triangulation method.
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Dimension 3: Primal Polytopes (mostly simplicial)
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Dimension 3: Dual Polytopes (mostly simple)
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Figure A.1: Integration over random polytopes: Dimension 3
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Dimension 4: Primal FPolytopes (mostly simplicial)
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Dimension 4: Dual Polytopes (mostly simple)
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Figure A.2: Integration over random polytopes: Dimension 4
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Appendix B. Volume

Tables B.1, and B.2 display the average and standard deviation time when computing
the volume of the same random polytopes we used for integrating.
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