
Pensieve header: Demo of the free-Lie meta-group-action structure for http://www.math.toronto.edu/~-

drorbn/Talks/NhaTrang-1305/.

Get@"http:��drorbn.net�AcademicPensieve�2013-05�FreeLie.m"D;

Get@"http:��drorbn.net�AcademicPensieve�2013-05�muCalculus.m"D;

u = X"u"\; v = X"v"\; BCH@u, vD�86<
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w = X"w"\; Print �� 8BCH@BCH@u, vD, wD, BCH@u, BCH@v, wDD<;
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Jv@BCH@u, vDD�84<
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Testing hm[x,y,z] // tha[u,z] º tha[u,x] // tha[u,y] // hm[x,y,z]

Print �� :

1 ® t1 = MB:x ® MakeLieSeries@u + b@u, vDD, y ® MakeLieSeriesBv +
2

3
b@u, vDF>,

MakeCWSeries@CW@"uu"D + CW@"uvv"DDF ,

2 ® Ht2 = t1 �� hm@x, y, zD �� tha@u, zDL,

3 ® Ht3 = t1 �� tha@u, xD �� tha@u, yD �� hm@x, y, zDL,

4 ® Ht2 º t3L>;

1 ® MB:x ® LS@u
p

, u v
q

, 0D, y ® LSBv
p

,
2 u v

q

3
, 0F>, CWS@0, uu

�
, uvv

�DF

2 ® MB:z ® LSBu
p

+ v
p

,
7 u v

q

6
, -

5

4
u u v

qs
-

13

12
u v
q

v
sF>, CWSBu

�
, uu

�
-

5 uv
�

3
,

uuv
�

2
+

2 uvv
�

3
FF

3 ® MB:z ® LSBu
p

+ v
p

,
7 u v

q

6
, -

5

4
u u v

qs
-

13

12
u v
q

v
sF>, CWSBu

�
, uu

�
-

5 uv
�

3
,

uuv
�

2
+

2 uvv
�

3
FF

4 ® True



Demo 1 - The Knot 817

Μ1 = R-@12, 1D R-@2, 7D R-@8, 3D R-@4, 11D R+@16, 5D R+@6, 13D R+@14, 9D R+@10, 15D
MA91 ® LSA- c

p
, 0, 0E, 2 ® LS@0, 0, 0D, 3 ® LSA- 8

p
, 0, 0E, 4 ® LS@0, 0, 0D,

5 ® LSAg
p

, 0, 0E, 6 ® LS@0, 0, 0D, 7 ® LSA- 2
p

, 0, 0E, 8 ® LS@0, 0, 0D, 9 ® LSAe
p

, 0, 0E,

10 ® LS@0, 0, 0D, 11 ® LSA- 4
p

, 0, 0E, 12 ® LS@0, 0, 0D, 13 ® LSA6
p

, 0, 0E,

14 ® LS@0, 0, 0D, 15 ® LSAa
p

, 0, 0E, 16 ® LS@0, 0, 0D=, CWS@0, 0, 0DE

Do@Μ1 = Μ1 �� dm@1, k, 1D, 8k, 2, 16<D; Μ1@WD�86<
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Compare with the Alexander polynomial:
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Demo 2 - The Borromean Tangle

Μ2 = R-@r, 6D R+@2, 4D R-@g, 9D R+@5, 7D R-@b, 3D R+@8, 1D;

HDo@Μ2 = Μ2 �� dm@r, k, rD, 8k, 1, 3<D; Do@Μ2 = Μ2 �� dm@g, k, gD, 8k, 4, 6<D;

Do@Μ2 = Μ2 �� dm@b, k, bD, 8k, 7, 9<D; 8Μ2@rD�84<, Μ2@WD�84<<L
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