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3-sat, 102–104, 120

algorithm, 85–86, 93–100
amino acid, 52
angle fold, see V -fold
animation, viii

Benbernou, Nadia, 58, 113
breadth-first search (BFS), 95
Bunny, Stanford, 86, 88, 100, 105

calculus, vii, 31, 65, 112
cardioid, 111
Cauchy rigidity, 65
caustic, viii, 40, 41, 46
centerline, card, 1, 2, 13
chain

fixed-angle, 50
polygonal, 49–52, 90, 98
unit 90◦-, 50–57

Chatani, Masahiro, 100
Chess, generalized, 102, 105
circle

2D equation, 6
3D equation, 6
great, 77, 113
∩ circle, 20
∩ sphere, 25, 74

complexity, computational, ix, 101
cone, vii, 22, 28, 31, 40–42, 79
configuration

maxspan, 51–57
staircase, 51–53, 56

Connelly, Robert, 65, 83
coordinate system, 2
cube, 59

90◦ pop-up, 72–74

180◦ pop-up, 69–72
continuous flattening, 67, 68
rigid, 64

cylinder, half, 13, 108

degree-of-freedom, 16, 63–68, 91–99
dihedral

angle, 2, 23, 25, 63, 70, 71, 74–77,
80, 81

motion, 50, 51
directrix, 44–46
dodecahedron, 59

ellipse, 19, 67, 109
epicycloid, 39, 111
equations

implicit, 17, 18, 34, 37–39
parametric, 7, 17–19, 34–37, 40,

43
solving, 7, 21, 36, 42

exponential, 102
extrude, 88–90

flattening, 63–69
continuous, 66–69, 83
rigid, 66

fractal, 14

gadget, 96, 103, 104
games, 102
Go, generalized, 102, 105
GPS, 20
graph, dual, 94, 95

hexahedron, 60, 115

icosahedron, 59
nonconvex, 114
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truncated, 60
implicit, see equations
induction, 57, 88, 92–96, 117, 118
intractable, see NP-hard

joint, 50, 55, 90–92
flap, 92
revolute, 50, 51, 55
slice-form, 92, 93
T -, 92, 93
universal, 50, 51, 65, 90–92
X-, 92, 93

K’NEX, 57

letters
pop-up, viii, 8, 10–11
symbols, 1, 5

linkage, 49, 90–96, 118
planar, 52
-shear, 91, 94–96

literal, 102, 104

maxspan, 50–55
medial plane, 15–17, 19, 20, 34, 40, 42,

57, 70, 71, 79
median, 101
monotone surface, 86, 89
motion

rotary, flat, 25–29
vertical, y-, 24–26

nephroid, 34, 39, 40
NP, see polynomial
NP-hard, 101–104

octahedron, 59, 61, 74–77
open problems, viii, 66

Algorithm for Polyhedra, 99, 105
P = NP ?, 101
Rigid Flattening, ix, 66

origami
architecture, 85, 87, 100
crane, 62, 63
rigid, 62–64

orthogonal, 3

P, see polynomial
parabola, 18, 43–46
parallelogram, 8–10, 15, 70, 91
parametric, see equations

partition, set, 101–102, 120
perpendicular

orthogonal, 3
slopes, 35, 36

Platonic solids, 59–61, 67, 78, 83
polygon

general, 96–100
orthogonal, 86–96, 117
regular, 60
simple, 60

polygonal chain, see chain
polyhedron

convex, 60–61, 66–68, 83
flexible, 65
lattice, 98, 119
nonconvex, 61, 62, 65, 115
orthogonal, 86, 89, 98–100
regular, 59–60
semi-regular, 60, 61

polynomial, 101–102
non-, 102, 105
NP, 102
P, 101
time, 102

proof of correctness, 85, 94–96
protein

backbone, 50, 52, 55
folding, viii, 50, 58

PSPACE-hard, 105

recursion, 81–83
recursive structure, 14, 81–83
reflection, 36, 45, 46
Reinhart, Matthew, vii
rhombus, 3–5, 8, 60, 72, 115
rubber band pop-ups, 78, 83
Russell, Bertrand, vii

Sabuda, Robert, vii
satisfiability, 102–103
scaffold, draped, 99
segment length, 5
slits, 66, 69, 72, 74, 83
slope, 35, 36
span, maximum, see maxspan
sphenomegacorona, 61
spheres intersection, viii, 19–21, 40, 74
spinner, pop-up, 47–49, 57
square twist, 62, 63

tent structure, 11, 12
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tetrahedron, 59, 66, 78–83

theorems

Bellows, 66, 83

Cauchy’s Rigidity, 65

Cube δ = θ, 71

Octahedron Dihedrals, 75, 77

Orthogonal Polyhedra, 99

Tetrahedron δ = θ, 80–81

Unit 90◦-Chain, 48, 49, 51–55

V -fold δ = θ, 23

torus, 98, 119
tractable, see P

trigonometry, vii, 7, 19
trilateration, 20

unsolved problem, see open problems

V -fold, 15–24, 70, 73
vector, 2, 3, 21

length, 5
norm, 5
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