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NUMB3RS Activity: A Party of Six
Episode: “Protest”

Tople: Graph Thecry and Ramsay Humbers
Grade Level: 8 - 12

Objective: To see how a complete grann with
edges of two colors can be used to modal
acquaintances and hon-acquzintances at a
pariy.

Time: fboui 30 miinuies

Materials: Red and Lklue percils or markers,
paper
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The first six complete graphs:
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If two people (A and B) are at a party,
there are only two possibilities: either
A and B know each other, or A and B
do not know each other. Draw the two
possible graphs below.

Draw all of the possible 3-person
party grapas for A, B, and € below.
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There are 64 possible 4-person party
craphs for guests A, B, C, and D (Why?),
but you will not be asked to draw them
all. Instead, draw the 8 possible 4-
person party graphs in which

A, 3, and C all know each other. We say
A, B, and C are mutual acqucsinizncas.

e

/’IO'Fa <

e A doefn/"é./{ho

or° 3 (

& Vﬁ/-ﬁex A "\’—7

It is actually possible to color the edges
of a 5-person party graph in such a way
that there are neither three people that
are mutuai acguzintances nor three
people that are muisasl non-
2shuainiances. Can you do it?
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It is an interesting fact that every

p tain either
__>Ghree mutual acuuaintances 9rikie2
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Start with guest A.

Among the remaining 5 guests, A has
- either at least three acguaintances or
Ap at isast fwree non-acaguziniances.
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Case 1: Suppose A has three
acquaintances: B, C, D.
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If any two of these are acquainted, we
have tiiree muiual acguaintances.

If no two of these are acquainted, we
have tisrze muiual ner-eequaintancaal
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Case 2: Suppose A has three noa-
Foanainiances: B, C, D,
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If any two of these are non-acquainted,
we have itkir2e muiua now-acuuainizncas.

If no two of these are non-acquainted,
we have three miutuzl acguzintancas!

The Ranisoy Nwinleor Flis, n) gives the
minimum numbder cf people &t & pariy
thet will guarantea (he axistence of
either i mulval zeouzinicnsas of 7
muIes! non-acguaintances.

WWe just construciad & arced that
{3, 3) = 6,

Ramoey s Theoram guaraniees that
Jm, &) exists Tor any &y and o

Entrigulngly, there is siill ano known
wrocedure for iizding Ramsey numbers!
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it nas actuslly beon known since 1868
that f(4, 4) = i8.

Wa d2 not knoww 8({(%, §), bul wa do
know thai it ifos scmewhere beiweern
43 and 48,

A% we rezlly know ziout A(6, 6) iz
that it lies somewhers hetween 102

ang 165.
There is & cash prize for finding elther
ore.

The great mathematician Paul Erdds was
fascinated by the difficulty of finding Ramsay
numbers. Here's what he had to say:

“imagine an alien force vastly more powerful
than us landing on Earth and demanding the
value of R(5, 5) or they will destroy our planet. >

In that case, we should marshal all our computéré and ail
our mathematicians and attempt to find the valus.

But suppose, instead, that they ask for R(8, 6).
Then we should attempt to destroy the aliens.”
We can all do math every dayi
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Creating a stmplictal complex {a type of hypergraph)
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Creating a simplicial complex

3.) Add 2-dimensional triangles
and 3-dimensional tetrahedrons (3-simplices)
and higher dimensional simpiices if you so choose.

Creating a simplhcial complex from data.
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1.} Adding 1-dimensional edges (1-simplices)
= —  [HRER
LetT = Threshold = vey
Connect vertices v and w with an edge iff
the distance betweenvand wislessthan T

Creating the Vietoris Rips simplicial complex
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1.} Adding 1-dimensional edges (1-simplices)
Add an edge between data points that are “close”
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Creating the Vietoris Rips simphlicial complex
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2.} Add 2-dimensional triangles {2-simplices)

Add all possible 2-simplices,

Creating the Vietoris Rips simplicial complex
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2.) Add all possible simplices of dimensional > 1.
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