?H :Yanuah/ 2025

Which of the ‘\Q:”ouitj are polyhedra?

DEEINITION oF pPOLYHEDRON:

K P°‘>’““"“" is  a |lounded region of spae  uhese Lowdory
IS Composed of o Lnite cof oF P°l/J<Ma, faces sdi.s\‘})n\’
the followiny  oriteia’

l. I.A+Usec,(-{oa Cond ition: any tuo faces  intersect orly ot

a Sas‘.& \)046)! or 0‘01‘ A 6:\3)& CJge

NOT - Atlo wed: — tuo faces
ﬁ H\n'f' Share
'hJ‘ GJJeJ

2, Locod To‘poloalj_l Al\/ .5Mo.” Pa{-cl\ cp a Po[/lted(m Iool:s ’ike

=

o face, edge, or correr.
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(Ever/ PO:A+ on 'I'LQ- &ur‘ao& of a Pb‘,‘\&d'ﬂn ,\o,s on ope A
hﬁs\\korhoml }\owlcowrekic. ’h’ ar  Open A?Sk)

('('ﬁl\.{'l'l\JOJs b'-“)ec,ﬁw\ with a catiavoss tavesce

3. CM‘%% Suface of  Hhe poly hedeon s comected.

Z — Cauties
/

Fumels OK
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Polyhedral Investigation
MATH 261 Computational Geometry

For some of your favorite polyhedra, compute
V-E+F

where V is the number of vertices, F is the number of edges, and F' is the number of faces.

\l,@f; 26-% |2

=2

V=12
E= 24
F=i

V-E+F
=|4-32+66
= -2
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V-E+  patterns

If  polyhedon P has o holesSummels, Heo V-€tF= 2.
fhet 35, X(P)=2

For each hele tusnel, \V-E +F decreases 1.7 2.

For any poly hedron P the qoantity V-E+F s colled the
Eoten,  CHPRACTERISTIC  of P, dewsted K (P).
Lo
Hble.s / T\M‘@[S “
The nomber of hol&S/-hmw(s is called the GENUS
op‘ Hre Po[/l\u(mc\.

THEOREM=  For " ony P°’7""""’” o % 6)= 2- QJ’
where q i the genss of E

._/’_q.

T;\}s alse 3.@;.9;0(.‘2&5 o Shooth  gurfaces:
(©)-2, x(S)-0, 1(cD)
j-(’/NSO s 1 gers 2L

X = 2”2\7
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1. Let P be a polyhedron of genus zero. If every face of P is either a pentagon or a hexagon, and
if the degree of each vertex is 3, then how many faces are pentagons?

soet’om 'H\Qfe are, n PQn“'ajons au} M LQK“JOI\S‘
Theat F=man
Total deqree LZ_E; = é\/ =én + by

E—,S_f‘:éﬁle/&’ VARLLI-LS

2 K

Now use Evle's fomele’ \/"E'PF - Z

LgEreA ) ()= 206

(On #1200 = (I5a~M&7) ~ 6 +&= = [2
ll\ =2 (2 pentugons!

2. Let P be a polyhedron of genus zero. If every face of P is a traingle and the degree of each
vertex is either 5 or 6, then how many vertices have degree 57
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