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[1] Arkin, Esther M., et al, When can you fold a map?, Computational Geometry 29.1
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1 H}E

1 X V& P O folded state (f, \) (%, Demaine-O’Rourke [1] IZE N EZRIN TS, ZIT
fIE P S READEHLTHY, \IEZTD multiple set S(f) I U T, f(S(f)) D stacking order %
R S(f) xS(f) 6 {1, -1} ~DOBEETH 5. I 512513 folded state D 1-parameter family
(f: M) (O <t <D IINULT, NDEDE D BREMANARTH 202 ERL, TORELHLT
£ 572 (fi, M) % folding motion &MEATWS, AR TIFEEZ folding motion IZX U TIE, D
stacking DEA 2R P x P x [0, 1] ADESTH] object ZE&EL, TOUELEMAKHIZHENT 5.
2 g

PEHARM0,]]cRCR* &L, C % intP NOBRBEOENSKIEEGL TS, 2L R?
BN ZRAENA>TVWD LTS, ZOLEHM (P,C) & 1 RV #kD crease pattern
LWV, P\C OEKRAT by (B, ¥EEIEH) K%z (P,C) @ face LIFER. P 756
R?2 NDEKE BB f » piecewise-rigid TH 3 L%, (P,C) D& face F IIKL, F OEXL
f(F) DERINELL, f(F) N"—ERLIZHE XIS, (P,C) M f D canonical crease
pattern THd L, CHIDLIBREREH-ZTEESDFTHRE/NIWVE XIS, Piecewise-
rigid % f 7% flat Th 3 L1, f(P) H—EMLEICH 2 E X0, BIZ f(P) 28 R(C R?) 12
BENDLE, fidstrongly flat THE WS, LULFTIE fidflat THD L5, S(f) =
{(p,q) € (P\(OPUQ)) x (P\(OPUC))[p#4q flp)=flg)} £BL. W&, PCRTHDN
5, PIZIARMSFEINSIERRAMEINEES. P\ (OPUC) DR % Py, Po,...,P, 2L, &
P ZIE P ORAEINSFEEINDIAINEDONTVE LTS, ZDeXpe P\ (OPUC) IZXFL,
f(p) I2B1F5 f(P) DEX 1 DEFENRTZ M n(f(p) ERDESIZEERT S ¢ f D canonical crease
pattern (P,C) D face Tp 2 8L EDE P, L35 L X, n(f(p) & f(P) DEEXDEMANT L%
90 EHEEL 2EDTH 5.

EEL f[L(PO)2LED@EYEL, fldflat THDLTD. N&2 PxP»no3HAEE {1, -1}
DELTREmM-TEHEDELET D, DL IEZDME (f,)\) = P D flat folded state &\ 9.

1) Ap,q) =+ < (p,q) € 5(f).

2)  S(f) DEEDTE (p,q) 127U, Mg, p) n(f(p) = =MD, q) n(f(q)) DY L.

3) (pq), (q.7) & S(f) £T5. (ZOB (p,r) b S(f) DITERD. ) Mg,p) = —Ag,7) 25iE
Ap,r) = ANp,q) TH 2.

4) (p,q) & S(f) DIETB. (p,g) 2EL S(f) DIMRERERD DEBDK (¢, ¢) IZH L,
AP, q') = Np, q) B3V 3L,

EF 2 Flat folded state (f, \) IZK U THEZ f Y strongly flat THD & X, (f,\) I& P D strongly
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flat folded state THB L\,

EER 3 (f,\) & P oD flat folded state €95, 1/NT A& M = (fi, ) (t € [0,1]) A P S
(f, ) ~O flat folding motion TH 5 L&, ROFMEMNHE-ZINE L FITNS ¢

1) fo:P—>R2IIEEEBTHD. I-oTEED p,qg € PIZRU M\o(p,q) =+ TH3.)
) (f1, 1) = (F, A).

) HERD € [0,1]IT/U, (fi, \) I& P D flat folded state TdH 5.

) fl&tICEALUTERTH S.

) M X tICBAUTGERTH S, (2 2 TIHEGEEDERITIBARZRN),

- W N

5

EE4 (f,)\) & P D strongly flat folded state £ 5. 1 /NTF A —&E M = (f;,\) (t € [0,1])
NEHR 3DFHFIZBNVTI) 2RDI) ICTBEXMAZEDE/ZTLE, M & P56 (f,\) ~ND
strongly flat folding motion TH2d &\ 5.

3) EEDte[0,1] 1L, (fi,\) I& P D strongly flat folded state Td 5.

EES5 (f,\) & P D strongly flat folded state & U M = (f;, \) (t € [0,1]) & P 25 (f,\)
A strongly flat folding motion £ 4%, ZD&X P x P x [0,1] DEREE G(M)r, G(M)p,
G(M), C(M) RO 312EDSB. G(M)y = {(pg,t) € Px P x [0, 1]\ (p,q) = 1}, G(M)_ —
(at) € Px Px 01Apg) = —1}, GOM) = GO, UGM)_, C(M) = {(p.0.1) €
PxPx|[0,1)|lpe CiErizqge C}y, TIT O (fi, M) IZHRT % canonical crease pattern %
#£Y9. £/ G(M) 2 M @ graphic &3,

ZDEE, RV ILD.
WRE6 DEROSIENTIA—Z L EFAETLIILILIYVRD2ODEMEER 2T LHICTES :
1) G(M)IX P x P x [0,1] A® piecewise-linear 2-cell TdH 5.
2) C(M) % P x P x[0,1] A®D straight segments 755 1-complex Tdh 5.
Bl 7 FTOEIX P O strongly flat folding motion M = (f, \;) &R IEAK (L&) &, FHITH
J&§ % graphic G(M) Dt = 0,1 2 1 ZnZhizB T 50E (TE) #RXLAEDTHS. ZTIT

13930

Hlx G(M),, BlEGM). 2RLTVA.
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BIEE  ARFRIL JSPS BIAFE JP22K03313, JP23K03231 DRI % 21T /-EDTY.
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[1] Erik D Demaine, Joseph O’Rourke, Geometric folding algorithms: linkages, origami,
polyhedra. Cambridge university press, 2007.
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1 =
ARTCLHERD REMOERZIRET 2, 4 XA M = oI* (I =[0,1]) 22T, EEML
FARB R R . B EROMRESD 8 DD (3-3I 1K) OMAMOMELTH 5 2 ¥ 2R,

2 ARXTIAHEDERMCERRER

(B5%) MZHEK P C R ORME M = 0P 252 5%, ZHEOEREM (n =2) BXUORAE
Fllk, ERDORWEHEAREME LTHISNTWS (1,2, —H. M LOREREKRORXT M Lo
Wl d B ERT B, pe M ORESES f(p) ={qg€ M |d(p,q) > d(p,¢),¥Vq € M} 2EZ %,
ZHARORES IS EERB X ORSREMEERZEDY 2 b0, 122 ZIRIHIK M = 0I° OHA.

), BEEMDET, EXp D8 20ab—%2RAREL T2 0 /A 0HI2EZ S, Au/ 4HD
MRS IRNE C(p) (p 26 DREREEZERD OROEEOME) E LV, FMNMii>T M
YD BSESEMMESNZ, Kr /4 ok s BEsaaNEZh s (K1),

n=3DEE. pr5 M ODFTXTOULEDFEANDOFREREBEOMESEE 2 T EEMIENLV
[B]c 722 21X 4 KITIL RO E. M @ 1-skeleton GADHIESR) 1%, 16 HDOTER 32 KD 5
BB757THBN, ZHUXFEHEZ T 7 ThV, Z0RD, AEDOH 2 q & p »oDOREREKE
DD, ZORBREFET RSN K S RUIDAANREMICINEL 5, 2T, EREMB X
CEBHZERD X5 ICERT %,

E&R1 ZHEK M CR" 26 M O EANOHEBE g : My — M BPRDHCERFHTHD. N
B MP ~OHIBRIE MY 26 M\ C(p) NOFEMHEE T2, 2Ot E M ZEMEREMWER, p &
Y330 L O DRI (HERE) OMEEE S £ $ 5, ZHEK My CR” 225 M O _EADEE
g g1 : My — M BRGINCEREBTH D, WEE MY ~OHIRIE M9 226 M\ S NDOFHE 3
2, ZOLE My BB EMER, 22T S HPM/NTHZ2id,. thoEEDEERM ¢, : M) — M,
ghl(M3)0 - (M)? — M\ 8" iI2OWT, §'CSKBIZS =8 2ALTEEENS,

4 ZTeSLITR D RIER CEERER DA 2 X 2 1R, BEM EICE SN2 MMAEORRITE. BN
DYIDABLTH %, MPUHTEON AR EDRIE, A p 225 DRMERERZ 2 Ko TW\d,

3 4ARTIUKEFDREREHR

STICVL AR M = 0I° DEE. p = (a,b,0),0<b<a<1/2BE, (z,y,2)=(1—z,1-y,1—
D EFBLLf(p) = ((a+2b(1—b))/(3—2a),b,0) BHALH . LA 5 T limpyoo (f) () = (b, b, 0)
DAL D, 3 KITM RO FIR R EROMRESIZ. MAMONES L k5,

4 RIS R DG, REREIRIIR D AEREGRE L TR,

EE2 p=(abc0) €A={(abc0)|0<c<b<a<l1/2} CI* T2, {qi}j>0 %
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do =D, Qj-i-l GLf(qJ),]ZOVCI%:%_z) (L(:U,y,z,w) = (1_$71_y’1_z71_w))0 q1 EA %i;—gvg“
Y g eEN j>1THY,

lim ¢; = (¢, ¢, ¢,0), J<d<ec
j—00

DI D, 2 e>0DeE >0 Th3B,

BEE  AEFSEIE JSPS BHIFE 24K06838 DB EZIF 72 d D TT,
SE
[1] B. Aronov, J. O’Rourke, Nonoverlap of the star unfolding, Descrete Comput. Geom., 8
(1992), 219-250.
[2] E. Miller, I. Pak, Metric combinatorics of convex polyhedra: cut loci and nonoverlapping
unfoldings, Discrete Comput. Geom., 39 (2008), 339-388.
[3] E. D. Demaine, J. O'Rourke, EJFREEN (GR), BATHEM 24D 703V X 4, IEAREEA,
2009 4.
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