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Abstract

Igor Pak transformed the cube and constructed a non-convex polyhedron with anisometric surface
and a larger volume. This construction method is named “Pak bending” in this paper. Inspired by
it, we study the application of the idea of Pak bending to the transformation of regular polyhedron
other than regular hexahedron: (1) Regular tetrahedron, (2) Regular octahedron, (3) Regular do-
decahedron, (4) Regular icosahedron. We carry out similar transformations, and calculate in de-
tail the volume after transformation. Finally, we give the formula of the corresponding volume with
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asymptotic expansion of the parameter, and find the decisive factor that determines the change of
volume. We speculate that for other convex polyhedron, there may be a general transformation
method similar to Pak bending, but due to the complexity of non-regular polyhedron, this problem
needs to be further solved and proved. Since such a transformation increases volume without
changing surface area, and the modified shape may be suitable for some special needs, we also
indicate some potential practical applications and calculate the effective range of the transfor-
mation.
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Figure 1. Pak bending (1)
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Figure 2. Pak bending (2)
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Figure 3. Cut the “horns”
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Figure 4. The “horn” that has been cut off
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Figure 5. The transformed “horn”
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Figure 6. The remaining part of the regular tetrahedron
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Figure 7. The transformed remaining part
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Figure 8. The centred regular tetrahedron
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Figure 9. The right prism
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Figure 10. The isosceles triangle
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Figure 11. The flat prism
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Figure 12. The regular triangular pyramid
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Figure 13. The transformed regular octahedron
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Figure 14. The “horn” that has been cut off
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Figure 15. The transformed “horn”
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Figure 16. The transformed regular dodecahedron
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Figure 17. The transformed regular icosahedron
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