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Definitions

Simple Graph:
Undirected graph without loops or multiple edges

Matching of a graph:
Subset of the edge set such that no two edges share

a common vertex (Independet edge set) @—0
k - Matching of a graph:
Matching of cardinality k

Matching polynomial of a graph:
Coefficient of z* is number of k - Matchings
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In this case, Ted's full house is the best hand, with Caral in 2nd, Alice in 3rd and Bob last.
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The algorithm

Applicable to general simple graphs
Calculates coeflicients one at a time
Brute force algorithm

Extensive use of three main resources of computers

¢ Computational Power
e Main Memory (RAM)

e Hard Disc Space

Achieve

o Maxdamal factorization within a single and among several graphs

¢ Reduction of computation time
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Performance

“What experience T have suggests that it could be difficult to develop something useful for graphs on 12 vertices.
00 getting the first nine coethicients of just one graph on 435 vertices seems impossible at the moment.” - Chris Godsil

An algorithm for calculating the independence and vertex-cover polynomials of a graph

Applied Mathematics and Computation 190, 2007
Gordon G. Cash

Computed first five coefficients of 151215 graphs on
45 vertices 1n less than one week using

e 4 x 2,67 GHz Quad-Core CPU
o 2GDH RAM
o 70 GD hard disc space

Would compute first nine coefficients in less than
60000 CPU-hours using

e 4 GB RAM per core
e 15 TD hard disc space

Open question: Complexity



Step 1: Preparation of graphs






lll 4899%%1855%11434195915
N L B AL S SN UL S S A




Rename
—




Rename
—




Rename
—




Rename
—

e e R ' SEESS R m TR o W




Rename
—

e e R ' SEESS R m TR o W




Rename
—

=

Identify and canoel
isomorphic graphs

e e R ' SEESS R m TR o W
|l RN R S IR TR RPY O 0 Y 8
s et ki e B e o e e o B o Bl o
e ek o WA et e T B e e i
s s o R T v R o B i e 5 e
ke v TR R o et L e RN o o e o
e A R e | o et L e RN o | o e o
PRt ] e e B e T R A B =
R el e Rt v RN |y v e o



How many graphs occur in
Texas Hold’em Poker?
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Step 2: Factorization
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Step 3: Evaluation of matrices
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Step 4: Computation of coefficients
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