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Axiom 1:

Axiom 2

Axiom 3:

Axiom 4:

Axiom 5

Axiom 6:

Axiom T:

Huzita-Hattori Axioms (1)

Given two points py and ps, there is a unique fold line (Oril[p;, p2]) that passes
through both points {Figure 5).

Given two points p; and ps, there is a unique fold line (Ori2]p,,p=]) that places
p1 onto py (Figure 6).

Given two lines L, and Lg, there are at most two fold lines (Ori3[L,, Ly, flag])
that place L, onto Lo, There are at most two choices of folding line. We use “flag”
to indicate a folding line{Figure 7).

Given a point p; and a line L,, there is a nnique fold line (Orid[p,, L,]) that passes
through point p; and is perpendicular to L (Figure 8).

Given two points py and ps and a line Lj, there are at most two fold lines
(Orif[p,, pa, Ly, flag]) that place po onto L, and pass through p,. There are at
most two choices of folding line. We use “Hag” to indicate a folding line (Figure 9).

Given two points p; and pz and two lines Ly and Lo, there are at most three fold
lines (Ori6[p, Ly, po, La, flag)) that place p; onto Ly and ps onto Ly, There are at
most three choices of folding line. We use “flag” to indicate a folding line (Figure 10).

Given one point p and two lines L, and L., there is a unigue fold line
(Ori7[py, Ly, L2]) that places p onto Ly and is perpendicular to Ly (Figure 11).



(O1) Given two points p; and po,
we can fold a line connecting them.

(O5) Given two points p; and p»
and a line I;, we can make a fold
that places p; onto 1; and passes
through the point ps.

(02) Given two points p; and pa,
we can fold p; onto p..

-
L]

(O6) Given two points p; and p>
and two lines 1, and 1,, we can
make a fold that places p; onto line
1, and places p2 onto line ls.

(O3) Given two lines 1; and 1,, we
can fold line 1; onto I>.

(O7) Given a point p; and two
lines 1; and 1>, we can make a fold
perpendicular to I, that places pi
onto line 1,.

(O4) Given as point p; and a line
l;, we can make a fold
perpendicular to 1; passing through
the point p;.
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Lessons I've Learned

1. Have Fun
2. Do More Than One Thing
3. Collaborate

t. Cross Disciplines




Haga’'s Theorem

» Haga's theorem lets paperfolders fold the side of a
square into thirds, fifths, sevenths, and ninths

* Proof: by construction:

A 1/2 - 12 R
e Similar triangle B
o AP/SA=B1/PB X 1-X
e (1/2)/x=BT/(1/2)
e BT=1/4.x >
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Single-Vertex Origami
without Mountain-Valley Assignment

I Kawasaki's Theorem:

Without a mountain-valley assignment,

a vertex is flat-foldable precisely if

sum of alternate angles is 180°

(Eh+8;+ . +0,, = 9;+8,+ . +0)

I Tracing disk's boundary along folded arc
MOYES ﬂi—ﬁz"'ag— 91 o * Eilr,_j = Gln

I Should return to starting point = equals 0




Maewaka's Theorem

* The dillarances Betwaan he number of mcunioin crecsad and The
riumbet of yakey craasas nbersscling ol o vafkex is abvays 2.

¥ Led M be the number of mouwmnbain creases at a vertes 5.

* Led ¥ b dbe number of walley crecses af o verfes 5.

» 50, thie Mogkawa's Thaoram stabas thal of the Vares 5.
M-Ved ar V-Ma]

Dedinifion of o P : fhe sum of the interdor of @ reguiar
pofygands (-2} * degrees. {n s the number of sides of
ANE
Anglas of M Creases i5 0" of faf origomd

Infariar Anglas of i Valley Creanes i 360° of Dal argami,
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Exquisite Modular Oﬂgami

Meenakshi Mukern







[ courses.csail.mit.edu/6.885/fall07 /lectures/L23_hull.pdf

Origami angle frisection

credit: Hisashi Abe, 1980






