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A Computer Simulation Study
on Shuffles in Trading Card Game

AKTHIRO NoOsSE! and DAT Fukagawafl

In this paper, we consider shuffles in trading card games. First we analyze
shuffles by computer simulations. The purpose of this study is to develop an
ideal shuffle methods. Furthermore, we propose a visualization method for
results of the simulation programs. The analyses suggest that what matters
includes tyoe of shuffles, the time limit, and ordering of the methods.
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Fig.2 Hindu shuffle. Fig.3 Faro shuffle. Fig.4 Deal shuffle.
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Fig.5 Rearrangement by the pile shuffle.
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Fig.7 After one hindu Fig.8 Average of 10 Fig.9 Average of 100
shuffe. hindu shuffles. hindu shuffles.
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Fig. 10 Cards are fully shuffled.
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Fig.11 Rearrangements by R cuts for R = 1,2,3,4,5 (top), and their probability distributions
(bottom).
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Fig. 12 Rearrangements by R hindu shuffles for R = 1, 2, 3,4, 10, 2500 (top), and their probability
distributions (bottom).
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Fig. 13 Rearrangements by R hindu shuffles for R = 1,2, 3,4, 5, 10, and for varying paramete
h = 5,10, 20 (top, middle, bottom).
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Fig.14 Rearrangements by R hindu shuffles for R = 1,2,3,4,5,10 (top), and their probability
distributions (bottom).
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Fig. 15 Rearrangements by R pile shuffles for R =1,2,3,4,5
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Table 1 Estimated time required for each shuffle methods.
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Fig.16 Repeats one shuffle method as many as possible in a limitted time T sec.
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Fig. 17 Comparison among all possible orderings of three methods (H, tt R, D)
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Fig. 18 Perform multiple types of shuffles in a limitted time T' sec.
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Fig. 19 Comparison among all possible permutations of D'H*®
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