Chap{-er 12 - Purale Greups

A permutation puzzle is a one person game (solitaire) with a finite set 7 = {1,2,...,n} of
puzzle pieces satisfying the following four properties:

1. For some n > 1 depending only on the puzzle’s construction, each move of the puzzle
corresponds to a unique permutation of the numbers in T,

2. If the permutation of 7 in (1) corresponds to more than one puzzle move then the two
positions reached by those two respective moves must be indistinguishable,

3. Each move, say M, must be "invertible" in the sense that there must exist another move, say
M~1, which restores the puzzle to the position it was at before M was performed, In this
sense, we must be able to “undo" moves.

4. If M, is a move corresponding to a permutation 7; of 7" and if M5 is a move corresponding to
a permutation 7, of 7' then M; - M, (the move M; followed by the move M5) is either

® NO or

e corresponds to the permutation 7 7,.
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In [1): S48=SymmetricGroup (48)

R=S48(" (256,27 ,32,30)(26,29,31,28)(3,38,43,19)(5,36 ,45,21)(8,33,48,24)")
L=S48("(9,11,16,14)(10,13,15,12)(1,17 ,41,40) (4,20,44,37)(6,22,46,35)")
U=s48("(1,3,8,6)(2,5,7,4)(9,33,25,17)(10,34,26,18)(11,35,27,19)")

D=S48(" (41,43 ,48 ,46) (42,45 ,47 ,44) (14 ,22,30,38)(15,23,31,39)(16,24 ,32,40) ")
F=S48(" (17 ,19,24,22)(18,21,23,20)(6,25,43,16)(7 ,28,42,13)(8,30,41,11)")
B=S48(" (33,35,40,38)(34,37,39,36)(3,9,46,32)(2,12,47,29)(1,14,48,27)")

RC3=S48.subgroup ([R,L,U,D,F,B]) # define Rubik’s cube group to be RC3
Dekermne  ordus of Hae :
In [2]: RC3.order ()
Out[2]: 43252003274489856000
In [3]: factor (RC3.order ())
Out[3]: 2727 % 3714 % 573 % 772 » 11
IRl = 2735720 & 43 <0
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In [4]: S48("(7,18)") in RC3
Out[4]: False
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In [5]: S48("(7,18)(5,26)") in RC3

Out[5]: True
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