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Lém%Q&;@ smodih Pn‘smﬁm&g [Berlorrow, Cabn, O Rourke 200

— Convex hufl of two Pmraf&eQ smosth convex shopes

- keep boltom B, unroll side ribs., place top A (hef)
_ sthQe example: P%’“WOQ (A =smolle powit)

%\Zcb%&m\ rb@ Lmit

— surfoce aren st presecved (unllike vegulor mﬁﬂ&nﬁ
— like source wifdldng of sphere [L11]

@ Flat poQghe&mV\ A AcB Gu
— parameferize ibs as (a®).b®),Fet<
— convexity of AL B D tangedts at), b(t)

fun ight as £ increases (clockwise param.

— olso. fongedts @) & bt) ave parallel
(discrete (%mgog? faces of Prismoﬂmd ae Tfape?o‘:&%

— wfolded A u(E) = alt) reflected Hhru K(E)
Lemma: unfolded vibs don't witersect

E@Qﬁ COV\STOQW (‘01»\ UJ.\ VS. (baxua). [KL;X&L\)
— assume by rotation that &, 1s horizoital
— assume by veflechion fhat oy 7s viglit of ¢,

(= diffo for by & by) WS .




Lém%Qch"}j stnoafh prismotords: Ceont d) %

Cose @: ay w betlsm-rght guorTer
— (ha-w) 15 on oulside of fongedt b, 7
— ACB D ay s ff of red resion
— b, horizontoll = uy is Geff of ved voum
= (bgy) wol n oulside (S9i0h i

C_%@_@? a, in 'ﬁ)P-n‘gH %uar‘fer @

Subcase (): vib (ag.b;) stsPes by
hove oppsife Si9nS ;}%5%
— Qg IS left of 0 qiq;
= Wy (sfrm)LﬂL above QD is ft of

refloction w; of ay thru horizontal Huie b,
= rofohing horizoafa! v teue &,
ofates u, clockwise = away from Uy

Subeose () same Signs BV Y
~ (agbg) & (05,0 dont alersect \ bs—s
= horizantad reflechims thru b, E‘a

aoiqul\&(&;'«u;) don't intersect
é( bi« ui\ does nt Tn‘fekfed' mﬂ?edtf?w\ Gﬂa«\lg
of ( a;\\o;) hw hoviz Qine Hhru 6;
— translofe cightward & shrink Qeugﬁ/\
— volate clickuise B true by as before O




Lém%o&jt}j smodfn prismatoids: (eont d)

Simpler tbroof of cib Jepma; [@— Mat Iv\ce]
— extend dy. o, Hll idersection point™ x
— extend Ei.\ lo';, Jﬁﬂo MJrevsedﬁap\Lpom* Y
Ay divides red w;ec_% eiwnto [

TWo WONS4 One per f‘,é-
~ reffeoi 'J‘ ons drs(} ol by convexify 0
(Pbs: Ve c,urvd\ure)

Mutul tangency: if fop alaches at o(®),

locally avad over. N
& &) s parallel fo () a
— moximize |a(t) —uX) ,
= mutuol *avgemcg

A u®) on comex hdl of U
=) ngLmQ ncnovaap

@ Pt peluhedron. AXB adifra
— Cdyiegqux. TOLCQ —b%) ,ONSWQ %\@th hnj@ucy

(3 Nontlst polhedron

— show “easier't rounded osut more
— more oﬂgdom

QPEN ’3 eo%e unﬁQchhj & Po%hdmg Prisma'fbicﬂs?




‘:QQXQ)Q@ POQyL\Qchi ( Ngt‘& f&ces& l/xivxﬂc»e& ec%ess

Corvex_polyhedma are cigid):
- Cauda; S R?g?&ify Theoremn = Qhy motton
must W\ake PO%L\Q(QYOT\ nsncanyex
— can't L\Qppem ivnme&rcﬁva(ly GE o Uit ecgc,e,%
— Ih ﬁcj‘.\ ConVex PoQ(yl'\ech oe (secom&’or&zﬁ r?gncp
With ﬁ"mfe@ many (reases (it efgoés) [Covmeg% 19%¢]

Sﬁuare —bsttom _ paper bag: Coanas\L@ example
(CCSYWebg with Eouw&a_\gg_;’ [Bancm,\DeQOe,‘Demmne, SZO(HJ

— Y TCQ with usuad creases
— f-ozﬂwabfze with additionad creases

G’gmef rc/aﬁmos‘f Q@ ‘fﬁcmgugaw Po% l/\eon are
Tvxﬁmfeswmwg \mg?& (Gluck 1986: Euler 1766 covy“ec\‘ure]

MQ_MMCLW%_PO edrs exist onethelless:

— Bricard ‘sctahedvan’ [~1900]

—self- mTeVSeAM; (move of kaege) <6>
— Comnellly polyhedion [1978]

— modiGeation To avoid selfintersectisn

— 30 faces, 50 e(%es\ A vectices
— StefRu's polnedion (s Steften]

— simplificaion withh 14 trianglles, 9 verfices
—need =9 vertices = optimal




Hexible polybedro: o)
EgQQows n\eorem’. [Comv\eﬂ,@1 Sobitv, Walz 1‘1?7]

\/oQume emains Cov\sfamf cQwng

any flex of a nonconvex pollhedlron

\olume PoQ(ynom;qu: [Sabifov 19963 Aghvelin &Sabitov 199]
vollume o€ Q(JJ"\QLQVDM is a il of a
pollynomiaf p(x{m determined by just
combinatoridd glyucture & face” georélries
=> conslant dlwriy\j cahﬁnuous motion an;h sef(\
— dlegvee must be exponentia:  ADAZ2T

—0och house can pop 1n or%if_ l”": )
— degree < L*ebe  [Fedorchuk & Pak 2004]
~tvrue even for generalized CseQﬂzv\Jrersecﬁ@

Po hedio:  volume = sum of S?me&

volkumes 01[’ %éfval'\e&m ‘ﬁrdm (avy) Pom‘f




Protein fold; ng: Some brachemistiy Eack;r@un&

D/\__fé (Deoxg ribonucleic Acrdb
— gemeﬁ{:, &Zg%mm;im n evory chfab& many Vi rusas}
— essentiodly a slting over alphabel 1A, C. G T
J A&minem:n@g%m
— geomcojn‘ce%q Two complomentavy Strings

woven Tosether i doublle helix ANIAVX
[Watson i Cerick 1953] ‘/(\"M/\/M\

RVA (Ribonucleic Acid)
— similar but (usually) ore strand & T>U (Uncil)
— shortterm "DNR" B¢ fransfer oul of col

Protein: fundamentol wa&ry Wock of Ot
— form enzymes., cyfoskelefon, antibadies. efc.
-essem‘rraﬂg chain of amino acids (30 kmo@

— translafed rom (portions of) RNA/DNA
193 genelic code: loy ‘l‘rrers of acids
= s 3 UG Shar” 3y [N
— UAG, UGA,UAA: “stop Mathoe;, &
= AUG > Methionine (akzbgwﬁ 5(—@&&' b) 1‘?65]
— UGG *-)T\rgpbeL\am Dy
— C6U,CGC . COA.C66.AGA AGE = A@imne}

most

— UUA, UUG, CUU.CUCCUA.CUG Leucine popular

=~ UCULUCC, UCA, UCGE AGL AGC Serine



Perew\ Q)Q(Qingz Prde?v\s {;Qoq mjm BD sTrucfrure
— (cl(% (thQiSQconoaé ‘(7) SQCOV\JS)
"f};r msrs‘fenf%m but™ how?
—in ced @ Ciboseme &C@erones

Metivation: geomeffr(\j 51?0% im‘puences function
— profenn misfllding correlafed with several
cﬂrseases: ma& COWa AQzL\e:mer's\ cgsﬁ‘c ﬁ‘brosrs.\ Cancer

- Symﬂxef“c on+e7m &e,sgm Cdlru; c@esgyb

lwo_aspects:
@) mechanics @ finkages, geomelry, aloorithms
—how might protein +0d
— “rellativedy froctoble”

® enery efics: modeling, simulotion. on‘zm-.zaRLzah
Z peoblems Less cfewg specified
— thermodynamics hypothesis:  pratein
9,00%@7 minimi 2€s ’ﬁeevemegg ﬂnc‘ﬁbm
— which energy fnchion?
- YE,Q,Q@ 3% ? scmPQesT modells A/P-hard




