Pensieve Header: Computing the maximal order of apermutationin S n.

1= $RecursionLinmt = 10000;
MaxCOrder [n_]1 : = MaxOrder [n, 21;
MaxOrder [n_, p_1 /; p>n = 1;
MaxCOrder [n_, p_1 := MaxOrder [n, p] = Max[Tabl e[
prk * MaxOrder [n- (p~k /. 1 - 0), NextPrine[p]l],
{k, 0, Floor[Log[p, N]]1}
1]

nsi= Print [# - {m= MaxOrder [#], Factorinteger [m}] & /@ Range[20];
1-{1, {{1, 1} 11

2-{2, {{2, 1}}}

3 {3, {{3, 1}}}

4- {4 {{2, 2}}}

5- {6, {{2, 1}, {3, 11}

6~ {6, {{2, 1}, {3, 1} }}

7- {12, {{2, 2}, {3, 1}}}

8 > {15, {{3, 1}, {5, 1}}}

9 - {20, {{2, 2}, {5, 1}}}

10 » {30, {{2, 1}, {3, 1}, (5, 1}}}

11 - {30, {{2, 1}, {3, 1}, {5, 1}}}

12 - {60, {{2, 2}, {3, 1}, {5, 1}}}

13 » {60, {{2, 2}, {3, 1}, {5, 1}}}

14 - {84, {{2, 2}, {3, 1}, (7, 1}}}

15 -» {105, {{3, 1}, {5, 1}, {7, 1}}}

16 » {140, {{2, 2}, {5, 1}, {7, 1}}}

17 - {210, ({2, 1}, {3, 1}, {5, 1}, {7, 1}}}
18 - {210, ({2, 1}, {3, 1}, {5, 1}, {7, 1}}}
19 - {420, {{2, 2}, {3, 1}, {5, 1}, {7, 1}}}
20 » {420, ({2, 2}, {3, 13}, {5, 1}, {7, 11}}
= Ti mng [{m= MaxOrder [1000], Factorlnteger [m]}]

out]= {23.104, {1516 385558956 728808 659224171023365600, {{2, 5}, {3, 3}, {5, 2}, {7, 2}, {11, 13},
{18, 13, {17, 13, {19, 1}, {23, 1}, {29, 1}, {31, 1}, {37, 1}, {41, 1}, {43, 1},
{47, 13, {58, 13}, {59, 1}, {61, 1}, {67, 1}, {71, 1}, {73, 1}, {83, 1}, {89, 1111}



2 | PermMaxOrder.nb

inj7:= Li st Pl ot [Log[10, MaxOrder [#]] & /@ Range [1000]]
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PermMaxOrder.nb |3

ingl= Li stPlot [(Log[MaxOrder [#]] / (Sart [#] Log[#])) & /@ Range[2, 1000]]
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= Log[21/2 // N
outj9)= 0. 346574

in[10]:= N = 1000; Log[MaxOrder [n]1] / (Sqrt [n] Log[n]) // N
outj10]= 0. 381379



