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Kawasaki's theorem or Kawasaki—
Justin theorem is a theorem in the
mathematics of paper folding that
describes the crease patterns with a
single vertex that may be folded to
form a flat figure. It states that the
pattern is flat-foldable if and only if
alternatingly adding and subtracting
the angles of consecutive folds
around the vertex gives an alternating
sum of zero. Crease patterns with
more than one vertex do not obey
such a simple criterion, and are NP-
hard to fold.

Read Edit View history Tools v

®

In this example, the alternating sum of angles e

(clockwise from the bottom) is 90° — 45° + 22.5° —
22.5° + 45° — 90° + 22.5° — 22.5° = 0°. Since it adds
to zero, the crease pattern may be flat-folded.
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Origami crease patterns (OCP)

@ Faces: convex polygons colored black and white;

@ Kawasaki angle condition: sum(white angles) = sum(black angles) = 7 around
each interior vertex.

@ Origami map: isometry on each face preserving/reversing the orientations of
white/black faces.
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This is true.

Total positivity + physics of scattering amplitudes. O
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@ Origami reconstruction problem: given points (%1,...,%,) and (%,...,%,)
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Origami Reconstruction Algorithm

© Choose 1 < i < n and a convention (ce vs eo).

@ Find the unique point X;(t) that forms white/black triangles with X;_1, X;, %11
and satisfies |X;(t) — a| = |X;(t) — 1| for exactly one other vertex 0.
(and |%;(t) — V| > |%(t) — V| for all other vertices V)
© Draw an edge from x;(t) to u and repeat.
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and satisfies |X;(t) — d| = |X;(t) — 1| for exactly one other vertex 0.
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Theorem (G. '26+)

The Origami Reconstruction Algorithm works.

For all inputs (x1,...,Xa), (Y1), -+, Y1), it outputs a valid, embedded OCP.
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@ Input: Py, Ps,..

., P, € R%? massless: P? := P?

1

I’

momentum conservation: P + P, +---+ P, =0.

Pi = (Pi1, Pi2)

1+ Py = Piy— P, =0,

Pi := (Pi3, P;a)
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Kenyon—-Smirnov primitives: not necessarily embedded, 4* = &° = 7 (mod 27)

Theorem (Origami—Amplituhedron Correspondence (G. 2024))

A Kenyon-Smirnov primitive gives rise to an embedded OCP <=
its R>2-boundary polygon belongs to momentum amplituhedron MEL:O),
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