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Orﬂf\(gov\oﬂ P_ogygoxs VS. po’ kech:
can an or‘f{/\b GY\(}.Q Po 19N wﬁ'[\ or dv\a_g
creases fold ity nones sgona/ pogykec&?fa’%

— answer depends on alloured! genus
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Smaoth Alexandrov:  [Pogorefov 1973]
e/\fe\r(y Convex  melric « hPoQgﬁ Ca% a SPL\ere,,
S \(EQQI ZQ(Q Jgg a unique Convex swrface.,
Pos&'b% J@emem)‘m; o {at &ou\oad covered conex shape
— PX oot _ideo: teke Qimits of Po%ke&mﬂ QPPrOXimctﬁom
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— Smooth  Aloxandrov = goﬁL convex surface

!QP_E_I\_J is o D-form o\Qwags the convex hull

of a space  curve?

lC)P‘E[\J l: are interiors of smao% s l'\apes

ngdagﬁ wpfee O{’ o:mses?

2 which space curves are “ribbon curves'
e, the eége, of uncreased] paper rctanglle 2

10" Rourke 2004]
—wnst ol C° curves [Rebert Dawson 2003)




Curved —creose origami:
— Boauhous [1920s -305:\
— Demoine & Demaine [MomA QOO%]
— Ron Resch  [unpublished ]
— Dovid Huffimon (1935- 1999) (st Huffman codes)
— Richowd Sweemy
_ Jeavw\’al/\e /\/\oseﬂy
— PL\IQIF Cl'\apmomeeﬂ
—a few ofher actisls (surprrsny fow)
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Local facts: consider space. curve [Resch &
formed by cvease in Uit paper  Huffiman 19%)
_ sguﬂaﬁl%_la@_e af any powit x o

G PQav\e beef ﬁfﬁg curve ccf&hear X
bisects e W;ev»f Planes of surface
on either side of crerse

— if cunve s PQOW\Q‘F then qw e,m{ﬁ‘vy fines
on eithor side form @ttqu om;ﬁe with plave

~ every space curve Con be aclieved by a
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\'i@l’-?—‘!‘(? smooth surfaces with Fat paper
Demaine, Demaine, Tacano, Langerman 2007)
— impassible with Gnite number of cresses
1o make ol Po‘:mLs hove nonzend curvature
— IcQNeat' aﬂow ﬁQ&wy fo shrink some wilvinsic
distances o poper  (cortvactive mopping)
— simdllafe by crinkling paper:

Bumgo 2.7 Q_QQQL Theavem: [19‘16]
any contvackive CP-immersion of o pollygon
(or move gev\wa%,\ a Po%b@dlm() mehric)
admits o CP-approximation (within £ Y£>0) by
isometvic Prece,wc\se—ﬁmw C?-immersions
— alss. noncrossingness is preserved

§‘(‘Véfbbte& POJL(A = 7somel rrca% 1‘69(4%0 (\LV\Sl\WMl(> PaJrL\
— oPJn‘wmQ Wmﬂ’“"\& sl'\chd? hove oW ere SCQQQ,
S‘ﬂd‘d«d_wv‘qpﬂg = strefched path between ol fwo poinls

SO\MCQ WV a{apjz\g st convex Suﬂcace/si @%
— sfrefched poths allyy alll shovtes! poths from x
—cut o vidye tree /cut focus

ey unit sphere = disk of rodius 2 area ?33,
perimeter Qe
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—e9. W\i’f 5Pke,re = oxeo 24T, Perimei*etfﬁoo



mﬁPﬂ‘cﬁ smooth surfaces with -FQGJL paper: (cond '&)

Retal wiapping of sphere: ‘
— k sfvefched poths fiom @%
South fo novtis POQQ
— perpendicular strefched paths il mesh anotbec

=369 “omnge peel” for coch primary path
— dlepth—2 gee(:of shefched paths i
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— Spherical Low of Gosines = T
Cos C = —cos A cos B¥sinAsinB s e
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2 sin C=\1-51" B cos®c
— spke‘(?wﬁ Law of Sines = sin B - sinC

Sim b Sin C

—_ L Sin C _
= b=b(c) =arcsin =23 -
\ISIha B s’ ¢

Comb Wrapping: depth-3
- slﬁ;iwz paﬂap axound ez%uadmr w

— k paﬂxS ﬁmm cJ ootor ﬁ) moer(/\ |
pode, dito ﬁr%towﬂ\ pole @@@@ kA

— pecpendiculor shefched potas

— same pelols. different gluing




\/_\)_r_oLEPj_né smooth surfaces  with Fat paper: (cond 'cQ)
Both petll & conds wrrappios: area— Y

Peri Vhej‘er - 00
Reol Mozaytkused weappings:
— SCK(AQYQ Csszm]m@ ‘-{'Poj‘a,q [F(i rsﬂ
— (&7 x @7
Sarea A%, perimeter §TU7F =577
— ‘redhvaQ Cdvd‘oam‘.v\j Ycomb [Mimbeﬁ@]j\

— v x 2T
> areo, an* (V). pe,vrmei‘e)r e 2

Be‘tw /Mo%oﬁkugefl WrappinGS'
— eosu%fru ol friangle conlaining 3 —efa]
has aree 1.99837* (0.1 zm,arovemen‘l’)

— packing 3-pefals => 1.60337 area each
— Po““]‘?"\j k-combs = 1.2333 7% 4req each
—\s. opﬁ‘mdl Yp=1.2¥32

IQOPEN(: what s The best aven R aiven pen‘rv;@jm-z~
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OPEN[: what Ts the mmnimum possible perimeter?

‘(XE_NL whal oboul smesth surfaces
| sther than the sphere?




