[ 6385 | lee 8 | ot3200 |

POQ&IV\UQ an 8‘/\0@(’} U)evvwfme1 Demaine, Mitchell 3006]

(ako. sWouelte ):Bern&Hages 19%%)/ gi t Wropping [Ak‘g/&f"\&/éarﬂﬂe@
Every connecfed union of polygons in 3D,

cach with a specitied visible collov (on each s.‘c@1

@ can be folded from o Suﬁ‘}cre»#% @age piece. of
bicollor Paper of oy skqpe e.g., s%que)‘

R/
'@": 1%“ Paper down 1o Q&\g nayvrow sTn‘p ( '.)
T ﬁfavquodE +5\g aﬂggdns
— Choose a Paﬁz\ v\‘sﬂﬁg each ‘}Yianjﬂe ol leasl ance
— cover @ach {meyﬂe aﬂ&y He Pea‘@s
Eg 29—209 Pama@eﬁ o next ecgge.,
5Tax#y\; ol oppos e corner:

Cchoose parify of 29-209 To arvive
ol corred” corney ?; next WTQV%QQ

T Mg&@_@“f TW\PQemmfs 22095 A vertex furms:

p \rin g A\ N\,
{ \ 1' g g \.\'\5‘ § \"x\\x
Kéj_ hide excess

PeXPem&f ador mowAfain £ bston Q%e,r (mo% 'FoMs)




froof of folding any shape: (coit'd)

—hide excess Paper anderneath each ﬁrqnge
(more generally, can hide wndler oWy Ve po@;ab

— repe&fe&% mowritain Y
along Jines extending
5 desired edges

—

Jor’re/VQrSaQ 3 (LQ@'\; me\Si('Tovx
bd\ue,en M}QQS oppes Te coQofS?

Co
@ . @ ®§—D('” @

Al bitom faer a



Ee,do—eﬁfmen%: i ollowed to shrt with any
rectongle of popers then can achieve

WCPQPQ«A = QY\QOL(S(AT.@CE) + £ \4T Omg £>0

Erm‘fz construct Hamiltonian refinement [Av*kiv\ et ol

sf ‘{'WanquaﬁGn? 19%6]
— cul each A. s midpowts
duad] vextex
~ wolk around spaming free o
owgmaQ (ﬁw\Q‘i

— how W% ,;f each ‘}w‘cmiﬂa exa&@ aNc
~ Wosfage fom tums >0 with strp width. O

QL_EAIJ:' PSwoaOPonmmiaQ upper bound 2 (ywer bound?
Seam ?QQM - Can PQCLC@ Seams (WsILQe cnaetses/

paper” bm&w;} as desired. provided egions

between seoms qre Convex

|CPEN | what Seom placements are possible ? @




QP’E/_\/ Can a given Po%gm\ of Papev & b
& given hg@f Polbaan$  fikely NP-had
OPEN|  what 75 the smalllesl square Fhat can
fld Wb o given shapel  AP-hard €

Cu‘oe wmpPﬂ\;: [CafaQano—Johnsovx& Loeb Rﬁoﬂ
— consider 1*1 squore |
—in x*%x* X cube,
every point has an
ahﬁlao&a,Q poit > awny
= center of square mush
be ZJx Oway from corner <

(POIMLs G‘r&g ge:l’ C,Qose\r bdw ﬁ%n@ J

)

f 25
1 >

= opposﬂ*e comners  hove diglance 2Yx
=> side fength =2 QT x
= x < %@7 = @/«f &*“«Gs S Possu‘we

3 OPﬁmQQ Squore — \*equcw Wke&m\z

QPEN|: xxy rectonolle Qoxges‘f cube?
~ Stip meﬁnocg effcient 0 Xy—>00

QEELV)? OPﬁW\aﬂ Sguore —> unil k*k checkeyboard
— conjeclure: Ka for even K24

— no vead Lower bounds

— seamfese?




Tree method: [Lw\de, 1994-2003: Lang 8 Demawme 3001~
a%ariﬂxm fo find Fchchy of’ SVnoMesT Suare
info“uniaxial " otigami base whese prgjection

is a desired melric free
_ : :i: O&A‘pud'
D :> ‘*7( T MPLd'

B_@i ~opﬁmr2a}m [ cQI\CE'tuQ{'i exponewﬁaﬁ 1%»'71@,ﬂ
as lwv*dl as &isk Pc(c,\:ﬂngq |ow+ goocQ lneum‘sﬁcs
— mowseﬁ(vmhvsedﬁ‘m 1S m&g Cesvv‘edweﬂ

(we'ce workivg on it

Unioxiol base:

@Din 220 holf-space

@) Mf‘@(Secﬁ\d)\ with 2=0 PQome,
= projection onlo fhot plane

@ [aathJﬂ‘ah of faces iito flaps, each projecting
o a Jine segment (3 all foces \ertfical)

® hinge cresse shared by twoe flaps projects
to a point: common endpoint of Hap projectins

&) ovaph of flap projections as edges,
connected wwhen faps share o hinge crease,
is a free (s\rxa&ow *[’@ Hm;e dreases

projectng fo o verfex form o hinge
© oy mi poit of paper folds 1o Picl\ leaf




[vee. method:  (coi'd)

K%J, Jomma: any unioxiad bose from convex paper,
disfonce between fua poinls an shadow 4ree
< digfance behween Corresponcei@ poinls oh paper

(EYQJCO’ QOﬂU = H\ 0\0 Qim@, Se w\en"" on 'y
— folds fae?odfa in umaxrfﬂ B
— projects To sherter poth on shadow Tree
— shorfest path in tee is &\% shovfer O

SCaQ@ oPJn‘mi Zdlmzx_'« focus  on shoﬂnw VQQL\/e_s .
& plocement as pouils p. on paper:

maximi2e A
subject to  d(p.p)2 A d(in]) Tor feves i,
disfonce on Poper £ distance in tree
1 %ua&mﬁc C@\s‘fvm nl-

Examee: N A .

1

- . 1
1\t —)TGLQMS = -&_

stor  disk FaCkihdc,q ceafers in square,

= ith nxn prece of poper, g (n+1)?
armg in stari can @atten 1o perimeter A3)
SMARGULTS NAPKEN PRSBLEM, [ Lang 2003]




Tree method (o' d)

Acﬁve Poﬁ\ T Pa)%\ befween Tuss 5‘/\&(00(0 Qea\les
o\c %‘H)/\ = distance n piece of Paper
— never cross each ofher  [GFALOP Lem.16.4.3]

7?»‘&@9 uation: con odd artifead Goof edges o tha
Ska&ow free o M()J(e the ac/ﬁve Paﬂ«s I—b
pactiion the piece of paper wfo friaggles
(withowl changing sce factor)  [GRALOP, Lom. 16.6.3]

~ Qifer fhese Bf odpes can be “folded awny"
— S6me ﬁm@Qe e&ﬁ% are paper boum&ar% st active

ROJO 1= : — achive paths
blf o MGQQ;/Q@/, %gggu&r P:‘sec’(‘oB
¢’ Xeaves
i /m_}—per endiculors emonotin
HINGES = .0 9
from free vertices allrg path

— P‘“L fhem 1‘&33@1‘6\@( fo form entire shedow free




Moce. P@d&qﬁ@:

— use convex decomposifion instad of friongulotion
(in Pmcﬁ‘ce/ f feffing tree edge fefyﬂts vay o bit)
"&Mg aw‘vers /\/\owe 1[6@(‘,@5 Conv& pogygm\

W\quar b?&c’[bng
perpendicudavs

GUSSET:
hew octive Pa‘f‘ﬂy
a’f Séme PQTVC"

Qﬂquar bTSec’[btg
perpendiculavs

D

2 kinds of evemls:
® gussef ! new active Pa% —
split shewken polygon

@ tuwo vexTices Med‘mﬁ -

CcSthMue oﬂm\j euw) Q%QQQV Eo”sec?lmr



