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Older Stuff

hta[x_,VY_,z J[ulw_, A_1] == Module[{ax, Adxax},
AX = MakelLieSeries[D[x, h[x]1]:
Adxx = LieMorphism[{LW[y] - Ad[ScaleLieSeries[-1, Ax]]1[LW[z]11}];
ul
AddCWSeries[StableApply[AdAx, w], JA[LW[Y], X111,
Collect[a, _h, StableApply[Adax, #] &]
1
1:
hta[x_, y_J[ulw_, A_]] :=
ulw, A1 // hta[x,y, ("z")] // LieMorphism[{LW["z"] - LW[y]}];
dn[x_,y ,z 1[u] == u // htaly, X] // tm[X,y, z] // hm[X, Yy, z];
Rp[X_, Y_]1 :-= u[MakeCWSeries[0], h[y] MakeLieSeries[(xX)]];
Rm[x_, y_1 = u[MakeCWSeries[0], h[y] MakeLieSeries[-{(X)]1];

n = $SeriesShowDegree = $SeriesCompareDegree = 4;

Print /e {
©0 = Randomu [3, 2, 2],
u0 // hta[i, 17,
ul = ReplacePart[u0, 1 - MakeCWSeries[0]],
ul // hta[l, 1]
}s

p[CWB[-2 CW1], -Cw12), CW112]) -2 CM122], O],

h[1]LS[2 (1) -2<(2), -(12), (112) - (122), 0] +h[2] LS[(1) -2 (2), 0, (122), 0]]

oW112] 8CW122] 30W1122]
- , OWM1112] +f+cvv[1222]},

u[cv\s[o, _20W12],

3
4 (1112 (1122 4 (1222)
hi1]LS[2 (1) -2(2), 3(12), -(112) + (122), - P E
2 (1112) 4 (1122 10 (1222)
hi2] LS{<1>72<2>, 2 (12, -(112) +3 (122, - S S . 5 H

u[CWs[0, 0, 0, O],
h[1] LS[2 (1) -2(2), -(12), (112) - (122), 0] +h[2] LS[(1) -2 (2), 0, (122), 0]]

20M112] 2 CW122] oW 1122]
M[o/\s[z oW1], -OW12], - - S OM1L12] - ———— +20M1212] + ON1222] |,
4 (1112  (1122) 4 (1222)
hi1) LS{2<1>72<2>, 3 (12), - (112) + (122), - e %

2 (1112) 4 (1122) 10 (1222)
- +

: s

h(2] LS{<1> S22y, 2(12), -(112) +3 (122, -

http://drorbn.net/AcademicPensieve/Projects/KBH/#MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: Projects: KBH: KBH-old.nb 2013-02-24 17:07:34

Testing tm

n = $SeriesShowDegree = $SeriesCompareDegree = 3;
Print /@ {u0 = Randomu[n, 4, 1],
w0 // tm[1, 2, 2],
w0 // tm[2, 3, 3],
tl = p0 /7 tm[l,2,2] // tm[2, 3, 3],
t2 =u0 // tm[2, 3,31 // tm[1, 3, 3],
tl=1t2
}s
L[OWB[2CWM1] - OM2] + OM4], 2CW12] - CW13] +2 CWM14] + 2 W 23] - 2 CW24] + CW34],
~OW112] -2 COW113] -2 CW114] + OW124] -2 COW132] + CW[133] + 2 CW[134] -
2CWM1447] + 2 CW223] - CW224] - CW233] - CW243] + 2 CWM244] + 2 CW334] ],
h[1] LS[-2 (1) -2 (2) +2 (3), —(12) + (14) - (23) +2 (24}, 2 (112) + (114) + (122) +
(123) - (124 - (142) - (143) + (144 - (223) + 2 (224 + 2 (233) + (234 - (243)]]
U[CWS[CW2] + CW 4], 2CW22] + CW 23] + CW 347,
-CW222] -2 CW223] -2 CW224] +2CW234] - CW243] +2CWM 3347,
h[1] LS[-4 (2) +2 (3), -(23) +3 (24), 3 (224) +2 (233) + (234) - 2 (243} + (244)]]
U[CW5[2 CW1] -CW3] + CW4], CW13] +2CW14] +2CW33] - CW 347,
-3CW113] -2CW114] -CW133] +3CW134] -2 CWM144] + CW333] +2CW344] ],
h[1] LS[-2 (1), -(13) +(14) +2 (34), 2 (113) + (114} + (133) - (134) - 2 (143) + (144 + 4 (334)]]
U[CWS[CW 3] + CW 4], 3CW33] + CW34], -3 CW333] + CW334] ],
h[1] LS[-2 (3), 3 (34), 6 (334) + (344)]]
L[CWS[CW 3] + CW 4], 3CW33] + CW34], -3 CW333] + CW334] ],
h[1] LS[-2 (3), 3 (34), 6 (334) + (344)]]

True

tl = w0 // tm[1, 2,2] // tm[2, 3, 3] // InputForm
u[ CWBer i es[ Li eMor phi smOnCWser i es$1866], h[ 1] *Li eSeri es[ Li eMor phi smOnLi eSeri es$1868] ]

Testing hm

Print /@ {u0 = Randomu[4, 2, 3],
u0 // hm[1, 2, 27,
tl =0 // bm[1, 2, 2] // hm[2, 3, 3],
t2 = 0 // hm[2, 3, 3] // hm[1, 3, 3],
tl=1t2
}s
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LS[2 (1) - (2), 2 (12), 2 (112) -2 (122)] +

H[OWB[2CWM1] - CW2], 0, -2CW122]], h[1]
1 +h[3]LS[(1) -2<2), -(12), -(112) - (122)]]

h[2] LS[(2), 2 (12), -2 (112) + (122)

u[CVB[2 ON1] - OW2], 0, -2 OW122]],
7 (112) 4 (122)
+

h2) Ls{z (1, 5(12), ] Fh[3]LS[(1) -2 (2), -(12), -(112) - <122>}]

3
5 (112)
M[O/\S[Z CW1] - OWM2], 0, -2 CW122]], h[3] Ls[s (1) -2 (2), 2(12), - _4 <122>H
5(112)
M[C\/\S[Z CW1] -OWM2], 0, -2 CW122]], h[3] LS[S (1) -2 (2y, 2 (12), - _4 <122>H
True
Testing hta

n = $SeriesShowDegree = $SeriesCompareDegree = 4;
Print /e {u0 = Randomu[3, 2, 2], u0 // hta[l, 1]1};

L[OWB[-CWM1] - 2 CW2], CW12], -CW112], 0],
h[1] LS[(1) + (2), 0, -2 (112) -2 (122), 0] +h[2] LS[2 (1) -2 (2), -2 (12), 0, 0]]

30M12] 50M112] 11 0W122]
u[c,\/\s[fzcwm, , - :
2 6 6
230W1112] 7 OM1122] 29 0OW1212] 23 OW1222]
: 24 B 12 " 12 ) 24
3(112) 3(122) 11 (1112y 10 (1122) 11 (1222)
h[1] Ls{<1>+<2>, ~(12)y, - - , ; N }+
2 2 6 3 6
11 (1112) 5 (1122) 4 (1222)
hi2]LS[2 (1) -2 (2), -4 (12), (112)+3 (122), - 1]

Print /e {u0 = Randomu[n, 3, 2],
tl= u0 // hta[l, 1] // hta[l, 2] 7/ tm[1, 2, 1],
t2=u0 // tm[l, 2, 1] // hta[l, 1],
tl=1t2
}s
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p[CWB[-CWM1] +2CWM2], -2CW13] -2 CW23],
2 OW112] + 2 CW122] + CW123] - 2 CW[132] + 2 CW[133] - 2 CW[233],
OW1112] + CW1113] + 2 CW[1122] - CW[1133] + CW[1213] - CW[1222] - 2 CW[1223] -
CW1233] + CW1322] + CW[1323] + 2 CW[1333] + 2 CW[2223] + 2 CW[2233] ],
h[1] LS[(1) - (3), (12) - (13) + (23), 2 (112) + (113) - 2 (122) - (133) - (233),
2 (1112 + (1113) + (1122) + 2 (1123) - 2 (1132) + (1133) + 2 (1222) - (1223) -
2 (1232) +2 (1233) + (1322) + 2 (1323) + 2 (1332) - (1333) - (2233) + 2 (2333)] +
h[2] LS[-2 (1) + (2), (12) +2(23), -2 (113) + (122) +2 (123) - 2 (132) - (133) + (223),
S(1113) + (1122) + 2 (1123) - (1132) + (1133) - (1222) + 2 (1223) -
2 (1232) +2 (1233) + (1323) + 2 (1332) + 2 (1333) + 2 (2223) - 2 (2333)]]

9 oW 13 11 OM113] 11 CW133
u[O/\S[ZOMl], 7m, 4CW111] - OM1Ls] iiow L
2 6 6
85CW1113] 35CW1133] 7 CW1313] 47 COW1333]
20W1111] - + - + ]
24 12 12 24
(113) 3 (133) 37 (1113) 7 (1133) 5 (1333)
h[1]LS[(1) - (3), (13), - : . - | +
2 2 6 3 6
7 (113 133) 53 (1113) 5 (1133 1333
2 LS| o, 1y, D A3 WA 5A1%) s ),
2 6 3 6
9 oW 13 11 OM113] 11 CW133
u[cv\s[zcw[l], _M, 40M111] - OM1LS] 11ow L
2 6 6
85CW1113] 35CW1133] 7 CW1313] 47 COW1333]
2C0W1111] - + - ' ]
24 12 12 24
(113) 3 (133) 37 (1113) 7 (1133) 5 (1333)
hi1)Ls[«1) - @), as), - , : - ]+
2 6 3 6
7 (113) (133) 53 (1113) 5(1133) (1333)
h(2] LS{—<1>, (13), i , N - H
2 2 6 3 6

True

n = $SeriesShowDegree = $SeriesCompareDegree = 5;
Print /e {u0 = ReplacePart[Randomu[n, 2, 3], 1 - MakeCWSeries[0]],
tl= u0 // hta[l, 1] // hta[2, 1] // hm[1, 2, 1],
t2=u0 // hm[1, 2, 11 // htall, 17,
tl =12
}s
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L[CWS[0, 0, 0, 0, 0], h[1]LS[-2 (1) +2(2), 0, 2(122),
2 (1112 +2 (1122) -2 (1222, - (11112 -2 (11122) - (11222) - 2 (12222)] +
h[2] LS[- (1) +2 (2), -2 (12), (112) - (122), -2 (1112) + 2 (1122) + 2 (1222),

S(11112) - (11122) -2 (11212) +2 (12222)] +
h[3] LS[0, (12), 2 (122), -(1122) - (1222), (11112) +2 (11122) - (11212) + (11222)]]

14 OW112]
u[C\/\S[—SC\N[l}, 3owW12], - — "7 L owm122],
3
430W1112] 61 CW1122] 34 CW1212] 8 CW1222]
- + - + ,
12 6 3 3
187 OW11112] 454 OM11122] 551 OM11212] 14 CW11222] 26 CW[12222]
- + - - f180W12122) - — T
60 15 15 3 15
h(3] Ls[o, (12, -2 (122), -4 (1122) - (1222},
8 (11122) 11 (11212) 28 (12222)
(11112 - + +10 (11222) +9 (12122 « — 7],
3
3 (112) 77 (1112) 63 (1122) 2 (1222)
h[1]LS[-3 (1) +4(2), 9¢12), ———~-9(122), - - ,
6 6 2 3
277 (11112) 1309 (11122 163 (11212 379 (11222 2237 (12122)
) N . . <6 <12222>H
24 20 20 45 90
14 OW112]
u[c,\/\s[fscwu, ~3owW12], 7f+c,w[1221,
430W1112] 61 CW1122] 34 CW1212] 8 CW1222]
- + - + ,
12 6 3 3
187 OW11112] 454 OM11122] 551 CW11212] 14 CW 11222 26 OW[ 12222
e 1, s o ] 55T OM LMo ]+18c,W[12122]-L},
60 15 15 15
73 (112) 77 (1112) 63 (1122) 2 (1222)
hi1] LS{73<1>+4<2>, 9 (12y, — "1 _9(122), - - ,
6 6 2 3
277 (11112) 1309 (11122 163 (11212 379 (11222 2237 (12122)
- + + + +6 (12222) | +
24 20 20 45 90

h[3] Ls{o, (12y, -2 (122), -4 (1122 - (1222},
8 (11122) 11 (11212) 28 (12222)
(11112) - S N +10 (11222) +9 (12122) + 7”

True
Testing dm

$SeriesShowDegree = 3;
$SeriesCompareDegree = n=5;
Timing[Print /@ {u0 = Randomu[n, 4, 4],
t1 = 0 // dm[1, 2, 1] // dm[1, 3, 1],
t2 = 0 // dm[2, 3, 2] // dm[1, 2, 1],
tl=1t2
11
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u[CWB[-2 CWM1] +2 CW2] - CW3], -CW12] -2 CW23] + CW24],
~OW112] + OW114] + OW122] + 2 OW123] + OW133] - OW134] + OW[142] - OW143] -
OW144] + 2 OW224] - O\M233] - 2 OW[234] + OW244] - 2 OW[334] - OW[344] ],
h[1] LS[-2 (2) -2 (4), 2 (13) +2 (14) + (23) -2 (24) - (34), -2 (114) +2 (122) - (123) - (124) +
2 (132) +2 (133) +2 (134) + (142) +2 (224 + 2 (233) - 2 (234) - 2 (244) + 2 (334) - 2 (344)] +
h[2] LS[2 (1) +2 (2 + (3) +2 (4), (12) -2 (13} -2 (23) + (24> - (34), 2 (113) - 2 (114) - (122) +
(133) + (134) - (142) + 2 (143) - (223) + 2 (224) + (234) + (243) -2 (244) + (334) -2 (344)] +
h[3] LS[(1) -2 (2) =2 (3) - (4), (12) + (13) +2 (14) -2 (23) -2 (24) -2 (34),
Z(112) - (113) - (122 + (132) + (133) + (134) + 2 (142) + 2 (144) +
2 (223) —2 (224 +2 (233) + 2 (234) - 2 (243) + (244) + (344 ] +
h[4] LS[-2 (2) + (3) +2 (4), (13) -2 (14) - (24) - (34),
2 (112) - (113) + 2 (114) + (122) - 2 (123 - (124) - (132) + (133) - (134} +
(142) - (223) +2 (224) - (233) - (234) — 2 (243) + (244) + 2 (334) + 2 (344)]]
110WM14] 70M111] 7CW114] OW144]
u[cv\s[o, 40WM11] + . - + +
3 6 6
h[4] LS[- (1) +2 (4), -6 (14), -2 (114) +3 (144)] +
13 (14y 17 (114) 45 (144
(1) LS[- oy, - B 1AM a5 e
2 2 4
110W14] 70WM111] 7CWM114] OW144)
M[c,\/\s[o, 40WM11] + . - . .
2 3 6 6
h[4] LS[- (1) +2 (4, -6 (14), -2 (114) +3 (144)] +
13 (14) 17 (114) 45 (144) H

2 2 4

hi1] LS{7<4>, -

True

(43.93, Null )

Testing R-Moves
(Rp[1, 2] Rm[3, 4]) // dm[1, 3, 1] // dm[2, 4, 2]
©[CWB[0, 0, 0], h[1]LS[0, O, 0] +h[2]LS[O, 0, 0]]
(Rp[1, 2] Rm[3, 41) // dm[1, 3, 1] // dm[4, 2, 2]
©[CWB[0, 0, 0], h[1]LS[0, O, 0] +h[2]LS[O, 0, 0]]
tl=Rp[l, 2] Rp[4, 3] Rp[5, 6] // dm[1, 4, 1] // dm[2,5, 2] // dm[3, 6, 3]

p|CW8[0, 0, 07,
(12) (112) <122>H
y +
12 12

h([1] LS[0, 0, 0] +h[2] LS[(1), O, 0] +h[3] LS|(1) + (2),

t2 = Rp[2, 3] Rp[1, 4] Rp[5, 6] // dm[1, 5, 1] // dm[2, 6, 2] // dm[3, 4, 3]

w| OGN0, 0, 0],

(12y  (112)  (122)
 Tdaera|

h[1] LS[0, 0, 0] +h[2] LS[(1), 0, 0] +h[3] LS| (1) + (2),
12 12
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{t1[7], t2[7], t1[7] ==t2[7]}

{ {O H (1111112y (1111122) (1111212) (1111222 (1112112) (1112122)
1|0, hi3] ( - + + + +
30240 5040 10080 3780 10080 1680
(1112212y (1112222 (1121122) (1121212) 13 (1121222) (1122122)
+ + - + + -
1260 3780 2016 5040 15120 10080
(1122212y (1122222) (1212122) (1212222) (1221222) (1222222) J ]
- + - - +
1512 5040 1260 2016 5040 30240
(1111112y (1111122) (1111212) (1111222) (1112112) (1112122)
u{o, h[3] ( - + + + + +
30240 5040 10080 3780 10080 1680
(1112212 (1112222)% (1121122) (1121212) 13 (1121222) (1122122)
+ + - + + -
1260 3780 2016 5040 15120 10080
(1122212y (1122222) (1212122) (1212222) (1221222) (1222222) J] T }
- + - - + , True
1512 5040 1260 2016 5040 30240
817
Print /e {

u0 = Rm[12, 1] Rm[2, 7] Rm[8, 3] Rm[4, 11] Rp[16, 5] Rp[6, 13] Rp[14, 9] Rp[10, 157,
Do[u0 = pO // dm[1, k, 1], {k, 2, 16}]; uO
}

L[CWB[0, 0, 0],
h[1] LS[-(b), 0, 0] +h[7]LS[-¢2), 0, 0] +h[3] LS[-(8), 0, 0] +h[11] LS[-(4), O, 0] +
h[5] LS[(f), 0, 0] +h[13] LS[(6), O, 0] +h[9] LS[(d), O, 0] +h[15] LS[(0), O, 0]]

L[OWS[0, ~OW11], 0], h[1] LS[O, O, 0]]
(Nul'l, Null}

$RecursionLimit = 2°16;

u0[{4}]
31 OW1111
u[cms[o, ~OW11], 0, c%iz]’ h[1] LS[O, O, O, 0]}
uO[{6}]
31 OW1111 1351 OW[111111
u[cms[o, ~OW11], O, -44—9!£————1, 0, - oM }], h[1]LS[O, O, 0, 0, O, 01]
12 360
u0[{8}1]
31 OW1111 1351 OW[111111 123271 OW11111111
u|ovslo, -ow11], o, JSLOMIIT ad Lo, - ad ]},
12 360 20160

h(1] LS[0, 0, 0, 0, 0, 0, 0, O]

i 1-4X+8X2-11X3+8X*-4X54+x8
Print /e {/3:— 3 /. X e&X,
X

Series[B, {x, 0, 8}],
Series[Log[B] ., {X, 0, 9}]

}:
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-e X (1—4ex+8e2x—11 e3x+8e4x—4e5x+e6x>

25x* 481 x® 1109 x8
- - +

12 360 4032

31x% 1351x% 123271x8
-x? - - - +0O[x 10
12 360 20160

1-x2%- x]°
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