On High Dimensional Flat Origamis
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8 0. Notation.

Let X be the real euclidian line R, plane R?2,-°-, n-dimensional space
R™, unit circle 8!, unit 2-sphere §2,¢+,0r unit n -sphere S". Let
Isom(X) be the group of isometric automorphisms. For a segment Q( if X=
R ), aface f ( if X=R?2),-++,a hyperplane ¢ ( if X=R" ), we denote
by R(Q)€lsom(R?2), R(f)e€lIsom(R=),*°~, R{(ag)elsom{R"), the reflec-
tion whose axis is the tine including Q, whose milor is the plane including
f ,oc+, whose milor is the hyperplane including ¢ ( Fig.0 ). |

Fig.0 ( reftection )

§ 1. Flat origamis of R%,5%° and B3

1.1. Flat origamis of RF?

Definition 1.1 ( flat origamis of R2 ): Let X be R2. A localtly finite
cell decomposition K of X is called a flat origami if for an arbitrary
closed curve 7 in X such that 7 does not pass through any vertex of K
and intersects l-celles ( edges ) Qi,..., Q¢ of K transversatly in this
order, the foltowing condition (We call this condition by “fiat condition™)
holds.

R(Q)**R(Qr)=1ldentity.

Remark: A flat origami X represents the “development chart” of an
origami though its valley creases and its mountain creases are not distin-
guished.
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tion whose cells are the cones with vertex p generated by the cells includ-
ing p. We call it by localization of K at p. |
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Remark: Action of localization Is similar to that described for R3.

I N

Proposition 2.4 For a cell decomposition K,
K is a flat origami of R”
e For any O —cell p, K(p) is a flat origami.

2.3. Flat origamis of n —sphere 5°

Ve can define flat origamis of n —sphere gn ag foliowing.

»

Definition 2.5 ( Flat origamis of ") A cell decomposition £ of 5" is
called by a flat origami, if there exsiis a flat origami K of R™' such

that % is a intersection of a localization X(p) and 8" with center p.

Ve call the above fiat origami % by cutting of L(p) ( by go),

5. /. Localization of a flat origami of n —gphere 5°".

1et % be a flat origami of S q is a O0~—cell of fo.

Definition 2.6 ( localization at aq ) Let %(q) be the cell decomposi-
tion whose cells are the cones ( in §" ) with vertex p generated by the
cells including q . We cal!l it by localization of f& at q. |

Remark: Action of localization is similar that descrihed fof 5.

Proposition 2.7 For a cell decomposition # of 57,

% is a flat origami
o For any O —cell q, #(q) is a flat origami.

9.5. Projection.from S" to R™.

N argra P Y

Let ®(q) be locatization of a flat origami % of 8", n be the tangent
hyperplane at q, (P be the projection from the center p of 8" to =m.
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