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I$omp parallel do
I$omp& private(cft,cfu,cfv,cmt,cmu,cmv,crt,cru,c

|$omp& , pdop, pdopu, pdopv pvvlo pvvlou




How do you get started with
e statistical simulation?
e high-performance computing?
e data science?

e machine learning?



Ideas:

Attend the graduate student seminar.

Solve a simpler problem first.

Watch how other people do it.

Try it yourself.



Simpler Problem. Consider a randomly-generated
regular Hamiltonian valence-3 graph on twenty vertices.
What it the chance that it is a dodecahedron?
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A computational approach to understanding the problem:
e Make a randomly-generated graph.
e Check if it’s is a dodecahedron.
e Precisely state a mathematical question.

e Run a simulation to approximate the answer.



A simple way to randomly-generate a regular Hamilto-
nian valence-3 graph on twenty vertices.

e Start with a Hamiltonian cycle.

e Randomly add 10 additional edges connecting in
pair each of the 20 vertices.

e Check the result is regular and valence 3.

e [t’s easier to understand with pictures.






A simple way to check if a regular Hamiltonian valence-3
graph on twenty vertices is a dodecahedron.

e Construct the adjacency matrix A as

A — { 1 if an edge between vertex ¢ and j
Y 0 otherwise.

o Let C = A5,
o IfC;; =6 fori=1,...,20 it’s a dodecahedron.

e If you prove this at home, please let me know.



The mathematical question:
o Let Q= {p:pisa perturbation of 1,...,20}.
muL
o Let B={pe€ Q:G(p) is a regular 3-valence graph }.
o Let A= {peQ:G(p)is a dodecahedron }.

r i s_ P(ANB)  card(4)
Find P(A|B) = P(B)~ card(B)’




Note that

card(€2) & 2432902008176640000.

Therefore,
e checking which are dodecahedrons could take centuries.

e given a clever use of symmetry, it might be possible to
answer this question using pencil and paper.

e one could use simulation to approximate the answer.



Statistically sample €2 as follows:

e Choose an element p € () at random.

Check if G(p) is a regular 3-valence graph.

Check if G(p) is a dodecahedron.

Do this in parallel 3000000000 times.

Let’s try it ourselves on Okapi! v/

More information at

}_)ht\tp://fractal .math.unr.edu/~okapi/




