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Lo of S

Order of writing
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Simplicial Complexes

MATH 348
1. Suppose the points vy, ..., v € R"™ are in general position. Show that
{vr —wvo, wv2—wo, ..., vr—wo}

is a linearly independent set of vectors.
B)’ the AQF:AH';OA of je,m,r'al Pos.’h’on, veechors W, = V.-\lo/ W, = V,- \I.) ey, We= V-V, are
L‘t\(ar’, \‘MI&‘MAJcl&.

Ths means He mateix M uhose rous are Wi, ., Ve has  reak k.

Lot w,=v, -V, WezVp- Vs, .., uk=\lk-v./ and let matrix N have rous W, Uy, ..., Ue.

Since U5 = Wt vt W the matrix M can be transhe med into N by
elem'\h», row opera‘l':ol\x.

Thos .-Mk(M\ :ra\k(N\ = k, so  the vectrs u, Uy, .., U are |-'near‘/ independent.

2. Let 0 = [vg,...,v;] be a simplex in R™. Let 7 be a simplex whose vertices are some subset of
{vo,...,vx}. Show that 7 C 0.

k.
B definition, o = [vs,.., Ve]= {)&gU."’"'*)‘ka l Oenisl ond Zﬁi}
Let {’_U'n,'\’h,---, ”ing be o sibsef of {'\J"l \I‘/-"/‘V"i' (.T“;S Mears Mek')

Thea T= [\:;,, Via, -+ v,-,,] = {o{‘\l;‘ L T" l O¢xel and %d:: 1}_
Lot xe T Thea x= iV~ +liVin. This means %= AoUp+ -+ eV where N = o
i je {il,--'/ ;hz sd N, =0 oeuse.  Ths Xea
Therefxe, T & 6
3. Show that an n-simplex is homeomorphic to a closed n-dimensional ball.
An n-Simplex has  n+1l  vertices. As el poists i ﬁ-&/\qu{ position, these  vertices determine

an (:\—ﬁ—sfahare, (the “circumsephare” of the Simples).

]“U.s+ra4§on fr

This (A—ﬂ—sp)\ug, 1‘35%” with s aderior, is a  closed n-ball. p
N=

e

Maf each  face of the s,‘MP\u onte  this spherg,
(’XP‘"\‘I:AJ 'HI(, Interior of he Simplex tontinuovsly.

. 4
This Snvzs a  Continuoss  map from  the n-simplex o ot
the  cosed n-ball with  coatinuous  invesse.

4. Let o be a k-simplex.

(a) How many subsimplices does o have?

ket
2 -1 .Subs,'mfl.'ces — These C"":SPOE‘( o ol ""%e’“/’#)’
Suksetxs o Vo, V., Ve, ..y Yy
(b) How many faces does o have?

k1 faces e Omit exadly one vehx from S v, -, WS
+ ochtain  a face.
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We did ot dd' to  Hhese pi‘o«blems in class.

5. Describe the boundary of a simplex in terms of barycentric coordinates.

6. Consider the three conditions in the definition of a simplicial complex. Give an example of a subspace
K of R™ and a finite list of simplices that satisfies:

(a) Properties 1 and 2, but not 3.

(b) Properties 1 and 3, but not 2.

(c) Properties 2 and 3, but not 1.

7. Let S and T be simplices of a simplicial complex K. Show that SNT is either empty or a subsimplex
of both S and T
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