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Results

[Our Results for Rep-oct.]
- As a condition for the existence of a regular rep-oct. with degree &,
_ shown that da,b € Z, [k = a* + b’ + ab] is necessary.

- shownthat 3a € Z, [k = 64a?] is sufficient.
- For each 11 edge nets,

- determined whether a uniform rep-oct. exists within degrees k < 9.
- shown that sometimes no uniform rep-oct. exists for any degree k.
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Results 1

Ja,b € Z,[k = a® + b? + ab] is necessary to exist a
regular rep-oct. with degree k.

. Fold
[Proof] P:

- Let P be a regular rep-oct. of degree k.

R
- Let Q be the folded octahedron from P. v A

- The length of edges of 0 is \/l_c

- Two vertices v and v’ must be points of a triangular lattice.
- Let (a, b) the coordinate differences between v and v’.

- It means that (\/%)2 = a’ + b? — 2ab cos(120°) holds.
=>k=a’*+b’+ab

Unfold
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[Our Results for Rep-oct.]

- For each 11 edge nets,
- determined whether a uniform rep-oct. exists within degrees k < 9.



Results 3

For each edge net of the regular oct., within degree

k < 9, whether a uniform rep-oct. exists is shown in the
following.
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How to:
- Formularize as a integer programming problem.
- Solve it by a solver SCIP (https://www.scipopt.org/).



https://www.scipopt.org/
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There is no uniform rep-oct. based on

---------------------

[Strategy of Proof]
- Assume that there exists uniform rep-oct. P.

- Classify ways of placing as types A, B, C. A
- Assume that P consists of single type. . X
- Show we can modify P s.t. it contains multiple types.

- Show that, if P contains multiple types, then it contradict.

--------------------

- If so, P must contain one of the patterns X. Y. o iy
: : 1 N ) X
- <x must be filled by another piece. Lo
- but it generate an overlap or new <. ... Nesszzzzzi Surrzzzzz?

- |t i1s a contradiction.

-----------------------------
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[(a part of ) Known Results for Rep-cube] [Xiaoting, 2021] [Okada et al., 2022]
- As a condition the existence of a regular rep-cube with degree £,
- shownthat da,b € Z,[k = a* + b* + 2ab] is necessary .

- shown that 3a € Z, [k = 18a?] is sufficient.
- For each 11 edge nets,

- determined whether a uniform rep-cube exists within degrees k < 8.
- shown that a uniform rep-cube exists for some degree k.
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