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r monomer-dimer tilings

onomer — 1 by 1 tile .

Dimer — 2 by 1 tile or 1 by 2-
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What properties does a "random”
monomer-dimer tiling of a region have?
Expected number of Dimers?
Is a given cell more likely to be a monomer?
How can we generate a uniform, random
monomer-dimer tiling of a region?



Methods

Computer-based simulations
- Kastelyn’s Theorem

Probabilistic Models (matrices)

Analytical Models

Sage Math (Python) was used throughout
the year to aid us



N by N grids w/ 2 monomers, rest dimers

4 by 4
552 possible tilings
Monomer’s probable locations: corners, sides,

center alalalals
6 by 6

363,536 possible tilings © > 4 4 S5 6
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1,760,337,760 tilings
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Explored various regions: N by N, 2 by N,

1 by N

Began as all monomers, “paired” to

become dimers.

Pair until “frozen”
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Computer simulations
Thousands of Iterations
4 by 4, 6 by 6, 8 by 8:

Average # of Steps: = 3.5, 4.3, 4.8,
respectively

SD(# of Steps): 0.85, regardless of N

Average # of Dimers/Area: = 0.4578



 Use theory of Markov chains and
one-step probabilities

e 2Dby3
 Expected # of dimers= 371/130 =
2.853846
 Expected # of steps =
2.39230760230769

« 1 by N



Recursive Formulas:
Fn =1 + Ey + Fys + (Fg + Enn) + (Fe + Eyyn)

En = (Fyoke2 + Eo) + (Fp + Eyoa)
Ey = E(Dimers)

Bounded ... Must Converge
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2.000000000000000000
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3.000000000000000000
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0.00000000000000000000
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0.43750000000000000000
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0.43344653343386000000



Still hoping to find a uniform way to
generate a random tiling

Finding a closed formula for E(dimers)
What is 0.0433447°7

Applications in diatomic nuclear bonding
and ice-formations



