
Figure 5.15: Shortening an edge of a paper bag. The rows correspond to
steps 1, 2, and 3 of the folding process described in the proof of theorem 12.

and drive crease 3 to −180. Crease angles 2 and 4 return to 0◦, and crease
angle 5 reaches 180◦.

θ1 θ2 θ3 θ4 θ5

Start 0◦ 0◦ 90◦ 0◦ 0◦

After step 1 +, < 180◦ −, > −180◦ 0◦ +, < 180◦ 0◦

After step 2 180◦ −, > −180◦ 0◦ +, < 180◦ +, < 180◦

After step 3 180◦ 0◦ −180◦ +, < 180◦ 0◦

Ignoring self-intersection, the existence of a trajectory of this form can
be verified using the graphical method for determining the topology of of
a degree-four spherical linkage, since each of the steps is a fixes two of the
six creases (the crease between facets 1 and 2, and one other.)

To prove that self-intersection does not occur, consider pairwise inter-
sections of facets. No two adjacent facets can collide unless the angle of
the crease between them crosses 180◦; this never happens for our choice of
trajectory. The following table summarizes the analysis of collision possi-
bilities for non-adjacent facets.
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