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The Basis of
The larger picture

= | ooking at general characteristics in

Phase Transition

= Phiase transitions In properties such as magnetism
and cenduction

" Eind a successful model based on the geometry.
and structure ofi the atoms

= Bonds between atoms de net affect the properties
as muchi asithe patterns that are fomm



Percolation TTheor

= Percolation Theory
= | attice — structure
" Linite vs Infinite

= Square, Triangular,
Honeycomb

= Random points

= Determine the filling
pattern of lattice

= Form clusters
" Cluster Is nearest

neighber
= As number ofi points fill the
clusters begin tormerge te
fiorm larger clusters ========

= Reach criticall peint then
the cluster percolates



What 1s a RNG?

= A process that obtains a list of numbers
with no knoewn correlation. (Perfect RNG)

= lost RNG's are mathematical algorthms
Ol olbserved randem physical events

- Parts:
= Process/Algoerithm
= Period
= Correlations
= Speed



Unbilased Tests Of Randomness

Run Test
= |ooks for runs In the numbers

Runs below mean

= Ssame as above except that It focuses on Under or
above the mean value

Equidistribution test

= checks termake sure the numbers are equally,
distributed throtighout

Chi sguarea
= compares a theoretical fit toran ehsened data



Domb’s Contribution
to Percolation TTheory

= Found exact results of counts of clusters
that would fermi finite lattice of (1.7,36)
(cluster site, perimeter site)

= Able to calculate the prebahbility: of getting
a site ‘n’ withr a perimeter ‘s*

Prob =nxDomb x p"* x(1- p)°



The RNG’s

= Native- not really knoewn how: this
algoerithm Is constructed

= \Viarsaglia/Zaman uses two RNG's then
multiplies them to fierm ene number

= KputhiIs In the form of




The Three Wise RNG’s

RNG IDL Marsaglia Knuth’s
Native and Zaman

Theory Little More theory: |More
theory, theory

Speed 350s per |1800s per 590s per
pIllion pillion pillion

Document | Erom Well tested | Claim geod
Num Rec. |Widely usead | no data




Three RNG'’s each.produced

= 100 billion (101 clusters ~ 1000 billion Random
NUumbers

FI‘OI‘Q;O.D;
= 26 computers (seed jumping)

. ~%409L_-ys of continuous running each
Numerous runs to complete corrupted data
because of
= Savi




= \Where

Chi Sguared Test

= X2 is the chi squared value
= YIS the observed frequency.
= Niis the theoretical freguency.

= This Is a test to determine the closeness of fit
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conclusions on the RNG

J\Ja‘t]ve produced a 91%
eSS chi value

Marsaglia/Zaman
6)

Chi Square Knuth

I00klng at the data produced th

~d a 58 % |less chi
produced a 58 % less cni utlook is to use a mixture of bot
value . Knuth’s and Marsaglia/Zaman
Knuth preduced a 75% RNG |
less chi value

Used the XZ function In
DL te determine




Outlook to Future Work

= |pstituting the RNG Inte the actual Phase
transition simulation

= = xpanding Domb’s work te larger Clusters
= Focus on single size
= Analyze shape and pernmeter size
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