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Pensieve header: Analysis of k=2 invariants in QU.

Inf+]:= SetDirectory["C:\\drorbn\\AcademicPensieve\\Projects\\SL2Portfolio"];
<< KnotTheory
<< "SL2PortfolioProgram.m"

Loading KnotTheory™ version of January 20, 2015, 10:42:19.1122.
Read more at http://katlas.org/wiki/KnotTheory.

Inf+]:= OverbayP2Data = Get ["C:\\drorbn\\AcademicPensieve\\People\\Overbay\\OverbayP2Data.m"];
OP2[K Knot] := K /. OverbayP2Data /. T » T/2;

n/-1= Last [OverbayP2Data]

1 4 60 276 775
ouf-]= Knot[8, 21] - 2670+ — + — - — + —— — +

T14 TlZ Tle T8 T6

1550 2331
- - 2331T%2+1550T*-775T%+276 T8 - 60 T1® + 4 T2 . T

T4 T2

Inf«]:= $p = 53 $k = 2; $U = QU—;

Inf+]:= SCo[p_] := Collect[ CO@ROy[{Yy, a, X} , p] /. {CU > Times, ¥ | A > 1}, €, Simplify];
SQo[p_1 := Collect[ Qe@Oqy[{Yy, @, X} , p] /. {QU > Times, ¥ | A > 1}, €, Simplify];

Infe]:= E[L ,Q ,P lg :=E[L, Q, Series[NormaleP, {e, 0, $k}1];
Egor [L_,0Q P lsr :=Eq,r@E[L, Q, Plgk;
E3@E[w ,L_,Q_,Ps_] :=CF/@E[L, v Q, v (v*€
E4@E([L_, 0_, P_] := Module[
{w = Normal[P]™* /. e » @, Ps = CoefficientList[P, €]},
CF /@]E[w, L, wQ, w—3+4Range@Length@Ps PS]];

E3@QE;, [as___] :=E3@E[as] /. E -» Eg;

E4@E;, [as___] :=E4@E[as] /. E -» Egy;

-1+RangeeLengtheprs P ]
PSS 5
) i

Inf+]:= Clear[QP, w];

QP [Knot[n , k_]]1 := QP[Knot[n, k]] = Collect[Module[{fname},
fname = "../SL2Invariant/k=2/Data/" <> ToString[n] <> "_" <> ToString[R] <> ".m";
Collect[E3[Get[fname] [2, 2]]1[3] // Normal, e, Simplify]
1, e, CF];

w[K_Knot] := w[K] = Factor[(QPeK /. e »0)™'];

LQP[K_] := Collect[Normalelog[w[K] QP[K] +0[e]®], e, Simplify];

Cr_,d_[K_Knot] :=

Factor[SeriesCoefficient [LQP[K], {y, @, 8}, {e, 8, Rk}, {a, 0, d}] w[K]**"]
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np=  H[p_] := If[TrueQesimplify[p = (p /. T>1/T)],
o@e CoefficientList [Expande@Together[p] /. T- /; n<@: 0, T|, p]|;
H[p_] := If[TrueQesimplify[p = (p /. T>1/T)],
Style [ExpandeTogether[p] /. T- /; n < @:> @, Background - Yellow|, p];
H[p_] := If[TrueQesimplify[p = (p /. T>1/T)], Style[p, Background - Yellow], p];

1= Total[Table|
Simplify[ (co,o[K] = @ Acy,1[K] == 2w[K] Torw[K])],
{K, AllKnots[{3, 8}1}]]

ouf-]= 35 True

)=  MatrixForm [Table[

K T (- K K] T 8rw[K
H/@Factor-/@{w[K], ﬁ, pl = (-€1,0[K] +w[K] TOrw[K])

T-T1 (T-1)2

WK €2,1[K1 /2, 20[K] C3,6[K], w[K] €2,1[K] /2, C2,2[K] / w[K], OP2[K]},
{K, Al11Knots[{3, 7}1}

1]

Out[ » J//MatrixForm=

s> 2w[K] cz,0[K] -

1-T+T2 2 (1-T+12) 1472
T T T
1-3T+T2 2 (1-37+72) 0
T T
1-T+T2-T3+74 2 (2-T+272%) (1-T+T2-T3+7%) (1+12) (2+T%+27T4)
T2 T3 e
2-3T+2T2 4 (2-3T+2712) 5_4T45T2
T T T
_ (=24T) (-1+2T) 4 (-2+T) (-1+27T) 1-4T+T2
T T T
1-3T+3T2-3T3+74 2 (2-3T+27T2) (1-3T+3T2-3T3+T4) 1 AT+4T>-4T3+4T*-4 T54T5 4
- T2 ] e
1-3T+5T2-373.+T4 2 (2-3T+27T2) (1-3T+5T2-3T3+7%) o
2 T
1-T+T2-T34T4-T5+T6 2 (3-2T+4T2-2T343T4) (1-T+T2-T34T4-T°+T6) (1+72) (3+2T%+4T4+275:3718) 3412 T-36T2+84 T3-174 T*+2:
e T5 e
3-5T+3T2 6 (3-5T+371?) 2 (7-8T+77?%)
T T T
2-3T+3T2-373:274 2 (4-37+47%) (2-3T+3T2-3T3:2T4) 9-8T+16 T2-12T3+16 T*-8 T°+9 T 1-8T+45T2-16
T2 T - I
4-7T+4T2 8 (4-7T+47%) 8 (3-4T+3712?)
T T T
2-4T+5T2-473:2 T4 8 (1-T+T2) (2-4T+5T2-4T3+2T4) 9-16T+29 T2-28 T3+29 T4-16 T°+9 T¢ 1+47-92 724428 T3-
T2 T3 e
1-5T+7 T2-5T3+T% 2 (-2+T) (-1+27T) (1-5T+7T2-5T3+T4) 1-87+1972-20T73+19T#-8T°+T° -3+44
— - T T3
1-5T+9T2-5T3,:T4 2 (-2+T) (-1+27T) (1-5T+9T2-5T13+T4) 3-8T+3 T2 -5+5:
T2 T3 T
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Infe]= MatrixForm[mat = Table[
T (-c K w[K] TOrw[K
{q1=w[K],q2= ( 1,0[ 1 +w[K] Tl ]), (*TBTN{T],
(T_1)2 T-T

C2,1 [K] - w[K] €3,2 [K]

-2T+2/7
T (-C1e[K] +w[K] TOrw[K]) .
2 }’
(T-1)

Times e@e@e Subsets[Together /@ {q1, q2, q3, q4, 95, g6}, 5] /. T-> -1,
{K, AllKnots[{3, 9}]1}

11
Dimensions [mat]
MatrixRank [mat]

ouf-]= {84, 63}

Tor (Torw[K]),+)q3 = -2 C2,0 [K] + w[K] €2,1[K], g4 = w[K]

a5 = w[K1%¢,2[K] /2, 96 = w[K]?

Out[« ]= 63

Infe]= Matr-ixFor-m[mat = Table[

{q1, q2, g3, g4, g5} =

T (- K K] Torw[K
Together /e {w([K], (~C1,0[K] +0[K] TOrwl ]), (#122KL 1o (Torw[K] ), +)
(T— 1)2 T-T
K] - w[K K
2Ca0[K] +0[K] caa [K], wik) 22 Ol @2l 5 e o g /0
-2T+2/7T
Joinee Table[q1* {q2, g3, g4, q5}, {k, @, 5}] /. T -1,
{K, Al1Knots[{3, 8}1}
115
Dimensions [mat]
MatrixRank [mat]

ouf-]= {35, 24}

out[-]= 24

n-1= NullSpace[mat] .Join @e Table[qql® {qq2, qq3, qq4, qq5}, {k, @, 5} ]
I:lDot: Tensors {} and [

{9a2, g3, 94, qa5, qq19q2, qq1qq3, qq1qg4, 4q1 qq5, qq1% qq2, qq1% g3, qq1° qq4, qq1° qq5, 4q1° qq2, qq1° qa3, g™
1% qq4, qq1° qa5, qq1* qd2, qq1* qq3, aq1* qq4, 4q1* qa5, qq1° qa2, qq1° qa3, qq1° qg4, qq1° qq5} have
incompatible shapes.
outf]= {}.{qqZ, qg3, 994, 995, qql qq2, qql qq3, qql qq4, qql qq5,
991”992, qq1”qq3, qq1” qq4, qq1* qq5, qq1® qq2, qq1® qq3, qq1® qq4, qq1® qq5,
qq1* 992, qq1* 993, qq1® qq4, qq1® qq5, qq1® 992, qq1® qq3, qq1® qq4, qq1® qq5}
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1= Most /@ (Joinee (Permutations /@ (PadRight[#, 6] & /@ IntegerPartitions[3])))

Out[«]= {{31 9,0, 0, 0}) {0, 3,0,0, 0}, {0) 9, 3, 0, 0}, {01 9, 0, 3, 0})
{0,0,0,0, 3}, {0,0,0,0,0}, {2,1,0,0,0}, {2,0,1,0, 0},
{2,0,0,1,0}, {2,0,0, 0,1}, {2,0,0,0,0}, {1,2,0,0, 0},
{1.’ e) 2) e’ e}) {1) 01 0.’ 2) e}J {1J OJ 0) 0) 2}) {1J 0) e) OJ 0}’
{OJ 2) 1) e.’ e}) {0} ZJ 01 1) e}J {eJ ZJ 0} eJ 1}) {GJ 2) e) OJ 0}, {@) 1, ZJ 9) e})
{0) 1) 0) 2) e}) {0, 1) 0) 0} 2}) {e) 1) 0} e) 0}} {6) 9) 2) 1) 0}) {e) e) 2) 9) 1})
{0,0,2,0,0}, {0,0,1, 2,0}, {0,0,1, 0,2}, {6,0,1,0, 0}, {6,0,0, 2,1},
{0,0,0,2,0}, {0,0,0,1, 2}, {6,0,0,1, 0}, {6,0,0,0, 2}, {6,0,0,0, 1},
{1,1,1, 0,0}, {1,1,0,1, 0}, {1,1, 0, 0, 1}, {1, 1, 0, 0, 0}, {1, 0, 1,1, 0},
{1, 0,1, 0,1}, {1,0,1,0, 0}, {1,0, 0,1, 1}, {1,0,0, 1, 0}, {1,0, 0,0, 1},
{6,1,1,1,0}, {6,1,1,0, 1}, {0,1, 1,0, 0}, {6,1,0, 1,1}, {0, 1, 0,1, 0},
{6,1,0,0,1}, {6,0,1,1, 1}, {0,0,1,1,0}, {6,0,1,0,1}, {0,0,0,1, 1}}
n-1= MatrixForm[mat = Table[
T (-¢1,0[K] +w[K] TOrw[K])
vs = |Together /e {w[K], pl = 10K [KI T Ora[K] ,
2
(T-1)
Torpl Torw[K]
’ 5> TOr (TOrw[K]), -2¢C,0[K] +w[K] c3,1[K],
T-T1 T-T1
C K] -w[K] ¢ K
ik 2K 0Kl €220 ],w[K]Zcz,z[K]/2(*,0P2[K]*)} /. T>22/7;
-2T+2 /7
PS = Select[Most /@ (Joine@e (Permutations /@ (PadRight[#, 1+ Length[vs]] & /@

IntegerPartitions[4]))), (Total[#[-3 ;; -1]] = 1A #[3] + #[5] < 1) &];
Table[Times @@ (v /@RangeeLengthevs)®, {ps, PS}]| /. v[i_] = vs[il,
(K, AllKnots[{3, 9}]}

11
Dimensions [mat]
MatrixRank [mat]

ouf-]= {84, 120}

Out[» J= 84

http://drorbn.net/AcademicPensieve/Projects/SL2Portfolio/ #MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: Projects: SL2Portfolio: k=2 Analysis in LogQU.nb

n-1- NullSpace[mat] .Table[Times @e (v /@ Range@Lengthevs)®, {ps, PS}]

2019-03-05 07:38:52

our - {0.235532v[5] - 0.468453 v[1] v[5] +0.232878 V[1]2V[5] -

0.000483308 v[2] V[5] +0.000475733 v[1] v[2] v[5] +2.30688 x107 v[2]2Vv[5] +
0.179815Vv[3] v[5] -0.178798 v[1] v[3] v[5] - 0.000175428 v[2] v[3] V[5] +

0.0343027 v[3]2Vv[5] -0.0150066 v[4] V[5] +0.0149227 v[1] v[4] V[5] +
0.0000146863 v[2] vV[4] V[5] - ©.00573045Vv[3] v[4] V[5] +0.000239995 v[4]2V[5] +
0.0000404166 v[5] V[6] - ©.0000495274 v[1] v[5] v[6] -1.17055x 10 8 v[2] v[5] V[6] +
0.0000201261Vv([3] v[5] V[6] -1.79393x10°Vv[4] v[5] V[6] +4.14679x 10 1°v[5] v[6]? +
0.286877 v[7] - ©.577451v[1] v[7] +©.290504 v[1]%Vv[7] + 0.000305026 v[2] V[7] -
0.000294998 v[1] v[2] V[7] -1.59076 x107 7 v[2]%2Vv[7] +0.225099 v[3] v[7] -
0.22638Vv[1] v[3] V[7] +0.000106165Vv[2] V[3] V[7] +0.0440797 v[3]2V[7] -
0.0202173v[4] V[7] +©0.0203202Vv[1] v[4] V[7] -8.7362x10°°Vv[2] v[4] V[7] -
0.00789966 v[3] v[4] V[7] +0.00035229 v[4]2Vv[7] - 0.0000295223 v [6] V[7] +
0.0000361118v[1] v[6] V[7] +1.22321x10°8v[2] v[6] V[7] -

0.000014402 v[3] V[6] V[7] +1.24315x10°®v[4] v[6] V[7] -4.22287 x107 P v[6]2V[7],

©.290331v[5] -0.579322v[1] v[5] +0.288941v[1]2V[5] + 0.0000547222 v[2] V[5] -

0.0000531463 v[1] v[2] V[5] - 5.73002x 108 v[2]2Vv[5] +0.222614Vv[3] V[5] -
0.22206 v[1] v[3] vV[5] +0.0000187087 v[2] V[3] V[5] + 0.0426746 v[3]2Vv[5] -
0.0191361v[4] V[5] +0.0190876 v[1] v[4] V[5] -1.63149x10°°Vv[2] v[4] V[5] -
0.007336 v[3] v[4] v[5] + ©.000315219 v[4 12 V[5] - 8.0000473907 v[5] V[6] +
0.000@51275v[ ] V[5]v[6] -1.48271x10°Vv[2] V[5]V [ ] -0.0000203981 v ([3] V[5] V[6] +
1.82607 x10°°v[4] v[5] V[6] +7.34206x10°1° v[5] v[6]% -0.234738V[7] +
0.468249v[1 ] [7] -©.233486V([1]%2V[7] +7.04974x10°°Vv[2] v[7] -
7.93465x10°6v([1] v[2] V[7] + 3. 68316x10’8v[2}2v[7} -0.179907 v[3] V[7] +
0.179412v[1] v[3] v[7] +4.27332x10°Cv[2] v[3] v[7] - 0.0344648 Vv [3]2Vv[7] +
0.015515v[4] v[7] - O. 154711v[1}v[4}v[7} 4.40464 x1077 v[2] v[4] V[7] +
0.00594196 v[3] v[4] V[7] - ©.000255925 v [4]2Vv[7] + ©.0000197528 v[6] V[7] -
0.0000216223v[1} (6] V[7] -9.2874x 107 v[2] v[6] V[7] +
8.59837x10°°Vv([3] V[6] v[7] - 7.64307 x 187 v[4] V[6] V[7] - 2.45903 x 18 v[6]% v [7] }
nr-= $Path
ou-1= {C:\Users\Dror\AppData\Roaming\Mathematica\DocumentationIndices,

C

slalNalalalololeoleololeoleolNeololNelNe!

:\Program Files\Wolfram Research\Mathematical\1l1l.3\SystemFiles\Links,
:\Users\Dror\AppData\Roaming\Mathematica\Kernel,
:\Users\Dror\AppData\Roaming\Mathematica\Autoload,
:\Users\Dror\AppData\Roaming\Mathematica\Applications,
:\ProgramData\Mathematica\Kernel, C:\ProgramData\Mathematica\Autoload,
:\ProgramData\Mathematica\Applications, ., C:\Users\Dror,

:\Program Files\Wolfram Research\Mathematica\1l1l.3\AddOns\Packages,

:\Program Files\Wolfram Research\Mathematica\1l1l.3\SystemFiles\Autoload,
:\Program Files\Wolfram Research\Mathematica\11.3\AddOns\Autoload,

:\Program Files\Wolfram Research\Mathematica\1l1l.3\AddOns\Applications,
:\Program Files\Wolfram Research\Mathematica\1l1l.3\AddOns\ExtraPackages,
:\Program Files\Wolfram Research\Mathematical1l1l.3\SystemFiles\Kernel\Packages,
:\Program Files\Wolfram Research\Mathematica\l1l.3\Documentation\English\System,
:\Program Files\Wolfram Research\Mathematica\l1l.3\SystemFiles\Data\ICC,
:\drorbn\projects\KnotTheory\svn\trunk, C:\drorbn\AcademicPensieve\Projects\UEA,
:\drorbn\projects\KnotTheory\svn\trunk\KnotTheory\WikiLink\mathematica\,
:\drorbn\projects\KnotTheory\svn\trunk\KnotTheory\QuantumGroups\}
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