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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"];
Inf+]:= $p =5; $k =2; $U = QU;

Inf+]:= SCe[p_] := Collect[ CO@QOy[{Y, a, X} , p] /. {CU-> Times, ¥ | A > 1}, €, Simplify];
SQe[p_1 := Collect[ Qe@Oq[{Yy, @, X} , p] /. {QU > Times, ¥y | A > 1}, e, Simplify];

In[+]:= E[L_,Q ,P ]g :=E[L, Q, Series[NormalePr, {e, O, $RY11;
Egor [L_,0Q 5P lsr :=Eq,r@E[L, Q, Plgr;
E3@E[w_, L_, Q_, Ps_] :=CF/@E[L, w1 Q, u! (v *e) *Roneectensthers pg
E4@E[L_, 0_, P_] := Module[
{w = Normal[P]™* /. e » @, Ps = CoefficientList[P, €]},
CF/@E [w’ L, w Q; w—3+4 RangeelLengthePs PS] ];
E3@E;, [as___ ] :=E3@E[as] /. E -» Eg;

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

]$k5

Infe]:= P[Knot[n , kR ]] := P[Knot[n, kR]] = Module[{fname},
fname = "../SL2Invariant/k=2/Data/" <> ToString[n] <> " _" <> ToString[R] <> ".m";
Collect[E3[Get[fname] [2, 2] [3] // Normal, e, Simplify]
15
QP[K _Knot] := QP[K] = CF@P[K];
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1= MatrixForm[AllKnots[{3, 7}] /.
K_knot = {K, qp = Collect[QPek /. {y »@, a~»-1/2}, {e, a}, Factor]; w= (qp /. € > @) 1,
P1 = Expand[ (*

e ) w® Coefficient[qp, €]], P2 = Expand[w® Coefficient[qp, €?]],

(xFactor | %)—],*)Expand[z P2+ (T+1/T) wP1],

OP2 = Kk /. OverbayP2Data /. T » T*/2, {w, 87w, P1, P2, OP2} /. T » 1}]

Out[ » J//MatrixForm=

Knot[3, 1] LT 2o l.2.7.72
T T T
Knot[4, 1] 713% 0
Knot (5, 1] T 62 A 5,6, 6T 5T2,4T3_2T4
T T T T T
Knot [5, 2] 23120 ~18- 2 . %947 572
T T T
Knot[6, 1] _ (=2+T) (-1+2T) 19- L .8 ,6T_T2
’ T T
Knot[6, 2] - 12TST3TT ~16- L4 & 13,16 96T _13T2,6T3_T4
T ™ T T T
Knot[6, 3] 1-3T+5T2-3T3+T4 )
) T2
Knot[7, 1] LLIC-TeTTT® 45 3,6 8 16 1 12 457 1772,19T3-8T4+6T5-3T6 686
T ™ TS T4 T T2 T
-5T+3T2 14 44 2
Knot [7, 2] 35T 60 - M L M AAT 14T
T T2 T
Knot[7, 3] 22T3T3T2T 56+ 2 26,452 _5o7.4172_26T3.9T
T T T T T
2
Knot[7, 4] 47T4T 112+ 24 -8 _goT 42472
T T2 T
Knot[7, 5] 2-4T:ST-ATe2T S114- 234 70,10 46T 79723473 9T
T2 ™ T3 T2 T
5 T+7 T2_5T3.T4
Knot[7, 6] - =TT 78— 4 41020, . 66T -36T2+10T3-T*
Knot[7, 7] I=RoTsTer 22+ 2% 147,372

Inf+]:= Matr'ixFor'm[
mat = AllKnots[{3, 8}] /. K _Knot = {K, gp = Collect[QP@K /. {y » 0}, {e, a}, Factor];

w= (ap /. € > 0) 1, P1= Expand [ (« (TT1>2

P2 = Expand@Factor[w® Coefficient[qp, €’] /. a»-1/2],
OP2 = K /. OverbayP2Data /. T » T2, {w, Trw, Tor (TOrw), P1, P2, OP2} /. T > -1}]

*) w® Coefficient[qp, €] /. a~ @],

Out[ » J//MatrixForm=

1-T+T2 2 3
Knot[3,1} f 727T*2+;+T
Knot [4, 1] -L3nr L3 37472
T T T
1-T+T2-T3474 4 7 8 8 > 3
Knot[5, 1] BT — “6- - vAT 2T T
Knot [5, 2] 2212n 18- 2.2 .87 T
Knot [6, 1] S 18- 242474372
Knot [6, 2] _ 3T T3 TRT S16- 2 152828 47,072 373,74
T ™ T3 72 T
Knot [6, 3] 13T T TLT S22 19,18 4g7,1972-9T3 4274
T T4 T3 12 T
Knot[7, 1] LT ToreT ~12- 6,11 18 16 16 15 97 _gT2,4T3_2T4.
T3 T6 T5 T4 T3 T2 T
Knot[7, 2] 2RI 60 2.2, 29T 5T
2 2T.2T2 213,214 1 -] 0 27 - -~
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Knot[7, 3] R 56+ & = Lt 2 67T, 6274 44T+ 17T
T2 ™ T T2 T
Knot [7, 4] aTTAr 112+ 5 - %2 1087+ 40 T2
Knot[7, 5] 24T5TA4T2T ~114 - 17, 58 186 L 130, o7 _ 3472, 1973 - T4
T ™ 73 T2 T
Knot[7, 6] _LSLIT ST 782,25 75,186, 567,372 573, T4
T2 ™ T T T
Knot (7, 7] LSO TS T 22- 2,15 %, 6 64T, 4672 15T+ 2T
Knot[8, 1] T3 T PN S e
’ T ™ oT
Knot[g, 2] - 13TST3T3TST.T 5@ 5,2 5B, 76 80 7l 597 472,473 42T
T3 T6 T T4 T3 T2 T
Knot [8, 3] - ASTAT 1.6 36T 16T
Knot [8, 4] -ZSTST;# 20- 4700117, 20T2-16T3 45T
2 2 3
Knot[8, 5] - TT) (1’;” 2T gp L2 2 2, M % 1237,129T2-105T2 + 65T -
Knot[8, 6] _ 2617767210 _120- 13,86 137 162  gaT 912 _gT3,3T4
g T ™ 73 T2 T
Knot (s, 7] ~ 12TSTSTSTATLE 5o 2.2 _ 12,28 18 7 g37,19372_ 9673457 T4-2
T3 T6 TS T4 T3 T2 T
o T4T2 2T+2T2
Knot [8, 8] (2-27.7%) (127277 56- 2+ 51,22 1197,9372_ 4273 +9T
T T T T2 T
—14T-2T24+T3) (=142 T-T24T3 .
Knot (8, 9] - )Tf ) fT%Jr%f%+%—%+5T—3—53T+77T2—66T3+38T4—15
_Ta72)3
Knot [8, 10] J%L 82-24 2 2.2 2 15 141715472 11773+ 62T -
-2+ -1+ ~T+T2
Knot[8, 11] - 2D (22T) (11T 1661276 177,23 697 772 873,37
T2 ™ T T2 T
Knot[8, 12] LT LI S 275, %8 98T 75722173427
T T T T2 T
Knot (8, 13] ZITUT 72T 68— L 36 _ 7039 9437 .116T2-48T3+9T*
T ™ T T T
Knot[8, 14] BTS2 ~250- 1, 8 _ 226 318 1967 _10T2-10T3+3 T
T T T T T
2 2
Knot (8, 15] (1-TeT) (35723 7%) 5203, 839 556 3357 13972,347° 3"
T T T3 T2 T
Knot [8, 16] 1*4””2*9:*““*”5”6 -142- % i—ff i—j+ 1T9—317 2%* 22.26T+44T2-55T2+34T4-
Knot[8, 17] - 1ATSTUT.8T4T.T° 3 20 64 129 168 124 9547, 1687212973+ 64 T4 -
L AL G S & T2 T
C3T4T2) (1-T+T2)2
Knot [8, 18] _fpnr) (1oTem)t _3 .25 % 189 25 18 1957, )59 T2_ 189 T3 + 90 T4 -
T3 T6 T5 T4 T3 T2 T
Knot [8, 19] g)ﬁ”—w 6—:7+T1—4+T1—37T%—%—3T—7T2+7T3+5T4—11T5+<
2
Knot[8, 20] {-Tr)* S16- 2,6 14,20 47,672 673,27
T ™ T T2 T
C3T4T2 CT4T2
Knot [8, 21] _ (23T (11T 99 3,22 59 8 3.1 772 o573, T4
T2 T T T T
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1= MatrixForm|[mat = AllKnots[{3, 8}] /.
K _Knot :» (K; qp = Collect[QPek /. {y - @}, {e, a}, Factor]; w= (qp /. € > 0)'1;

_ T
P1 = Expand|[ (» T

P2 = Expand@Factor[w® Coefficient[qp, €*] /. a>-1/2];
OP2 = K /. OverbayP2Data /. T » T*/?;
{91 =w, g2 = To; (Trw), q3 = P1, g4 = TO;P1,
q5 = Tor (TorP1), q1q2, q1q3, q2q3, OP2, P2} /. T~ -2)]
Dimensions [mat]
MatrixRank [mat]

) w® Coefficient[qp, €] /. a - @];
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Out[ » J//MatrixForm=

-49

1093

2019-02-24 14:09:48

-6 i 4 % 21 15 -8 2021
2 2 4 4 32
33 16 39 55 363 165 77 77
4 2 4 8 8 4 4
297 291 1087 1209 _ 9207 11583 598 809 88779
8 8 8 8 32 16 256 16
- B -51 40 402 100> 8339 4635
4 2 4 16 16
3 85 43 50 15 15 7133 16267
4 2 2 4 16 16
15 1427 3473 2891 885 735 198145 8220817
16 8 8 8 64 32 64 512
201 4435 11679 3283 13467 9849 143983 143983
8 8 8 4 2 64 64
2637 13527 _ 57007 94107 334899 1954017 571757703 1848272061
16 32 32 64 128 128 4096 8192
693 _57 381 375 17325 10395 84111 455097
4 2 4 8 8 8 16
17 385 10969 17 389 1577 330315 1442955 32612987 65700803
16 4 2 2 16 32 256 256
516 506 890 170 -8772 ~5160 —1284221 —3674513
_ 9501 _ 580 _ 7685 1@34 _ 446 547 _ 104511 76685911 153545857
16 4 32 4 256 256
2193 2053 3623 5605 208335 129387 14149 70328789
16 8 8 8 64 32 8 512
456 8225 19033 6077 11 742 13 452 128735 3217381
8 8 8 64 128
63 105 33 435 _ 1827 _ 945 69 431571
2 2 4 2 2 16 32
_ 4707 13587 139619 264303 _ 1181457 _ 4956471 2092334229 2721395205
64 16 32 64 512 512 4096 2048
114 226 294 190 2166 1140 - % %
3789 3879 2614 1209 _ 49257 _ 352377 _ 8968917 21159051
16 4 8 32 256 256
252789 226579 1909599 307951 72550443 271242597 3253152509 1091902663
64 16 32 64 512 512 4096 512
4677 667 2571 2989 285297 229173 24261571 146 228 509
16 2 4 2 32 16 256 256
6573 382427 1581739 335551 _ 2017911 -~ 7184289 _ 177292237 5992743721
2 32 32 64 16 16 1024 8192
17601 5195 27733 3185 1144065 862449 11420497 31851953
16 2 4 2 32 16 256 256
138567 67135 1104027 353039 44757141 151453731 15583135 15583135
64 8 32 64 512 512 1024 1024
61299 422751 1695111 381759 _ 21025557 _ 68225787 _ 58034571 9194017 245
16 32 32 64 128 128 256 8192
6177 1687 707 3605 216195 636231 29865 947 230344547
16 4 2 16 32 256 256
1251 12183 26163 9591 173889 86319 833583 833583
2 8 8 8 4 8 8
20865 12047 7765 3811 772005 2149095 _ 14802 341 48379747
16 4 2 16 32 256 256
_ 9585 891 2493 2133 757 215 258795 63215379 395848197
16 2 4 32 8 256 256
_ 39399 _2230 _ 28081 12425 _ 6894825 _ 2797329 1105994 203 4158176531
16 4 4 64 16 256 512
20181 54679 26 819 558137 _ 8738373 _ 26013 309 _ 107890943 24033564713
16 8 64 128 128 256 8192
235725 427193 817017 578761 105840525 303849525 441280343 441280343
64 32 16 64 512 512 1024 1024
328251 290129 2152437 789635 176927289 480887715 304 228 309 304 228 309
64 16 32 64 512 512 256 256
23799 133343 745 349 65611 _ 2165709 _ 17159079 195680651 597881161
32 32 32 64 256 256 4096 8192
525 1327 3997 539 25725 5775 243187 59339
8 4 4 2 32 4 64 64
_ 3195 129 349 2079 246015 86 265 3566727 57 862 845
16 2 4 4 64 16 128 512
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ou-]= {35, 10}

ouf-]= 10

in[-1= NullSpace [mat]
our-j= {{0, 0, 0, -1, 1,0, 0, 0, 0}}

1= MatrixForm|[mat = AllKnots[{3, 8}] /.
K _Knot :» (K; qp = Collect[QPek /. {y - @}, {e, a}, Factor]; w= (qp /. € > 0)'1;

P1 = Expand|[ (» ) w® Coefficient[qp, €] /. a - @];

(T-1)2
P2 = Expand@Factor[w® Coefficient[qp, €*] /. a» -1/2];
OP2 = K /. OverbayP2Data /. T » T*/?;
{91 =w,q2=T067(TO7w), q3=P1, q4 =TH1P1, q192, q1q3, q2q3, OP2, P2} /. T > —2)]
Dimensions [mat]
MatrixRank [mat]
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Out[ » J//MatrixForm=

-49

1093

-6 1 B 21 15 -8 2011
2 4 4 32
33 16 55 363 165 77 77
4 4 8 8 4 4
_ 297 _ 291 1209 _ 9207 _ 11583 598 809 88779
8 8 8 32 16 256 16
_ 201 _ 19 40 402 1005 8339 46355
4 2 4 16 16
3 85 50 15 15 7133 16267
4 2 2 4 16 16
15 1427 2891 885 735 198145 8220817
16 8 8 64 32 64 512
201 4435 3283 13467 9849 143983 143983
8 8 4 2 64 64
_ 2637 13527 94107 334899 1954017 571757703 1848272061
16 32 64 128 128 4096 8192
_ 693 _57 375 17325 10395 84111 455097
4 4 8 8 8 16
17 385 10969 1577 330315 1442955 32612987 65700 803
16 4 2 16 32 256 256
516 506 170 - 8772 ~5160 1284221 3674513
_ 9501 _ 580 1934 _ 446 547 _ 104511 76685911 153545857
16 32 4 256 256
2193 2053 5605 208335 129387 14149 70328789
16 8 8 64 32 8 512
456 8225 6077 11 742 13 452 128735 3217381
8 8 64 128
63 105 435 _ 1827 _ 945 69 431571
2 4 2 2 16 32
_ 4707 13587 264303 _ 1181457 _ 4956471 2092334229 2721395205
64 16 64 512 512 4096 2048
114 226 190 2166 1140 - “8‘% %
3789 3879 12@9 _ 49257 _ 352377 _ 8968917 21159051
16 4 8 32 256 256
252789 226579 307951 72550443 271242597 3253152509 1091902663
64 16 64 512 512 4096 512
_ 4677 667 2989 285297 229173 24261571 146 228 509
16 2 2 32 16 256 256
6573 382427 335551 _ 2017911 -~ 7184289 _ 177292237 5992743721
2 32 64 16 16 1024 8192
17601 5195 3185 1144065 862449 11420497 31851953
16 2 2 32 16 256 256
138567 67135 353039 44757141 151453731 15583135 15583135
64 8 64 512 512 1024 1024
61299 422751 381759 _ 21025557 _ 68225787 _ 58034571 9194017 245
16 32 64 128 128 256 8192
6177 1687 3605 216195 636231 29865 947 230344547
16 4 2 16 32 256 256
1251 12183 9591 173889 86319 833583 833583
2 8 8 8 4 8 8
20865 12047 3811 772005 2149095 _ 14802 341 48379747
16 4 2 16 32 256 256
_ 9585 891 2133 757 215 258795 63215379 395848197
16 2 32 8 256 256
_ 39399 —223@ 12425 _ 6894 825 _ 2797329 1105994203 4158176531
16 4 64 16 256 512
20181 54679 558137 _ 8738373 _ 26013 309 _ 107890943 24033564713
16 8 64 128 128 256 8192
235725 427193 578761 105840525 303849525 441280343 441280343
64 32 64 512 512 1024 1024
328251 290129 789635 176927 289 480887715 304228 309 304 228 309
64 16 64 512 512 256 256
23799 133343 65611 _ 2165709 _ 17159079 195680651 597881161
32 32 64 256 256 4096 8192
525 1327 539 25725 5775 243187 59339
8 4 2 32 4 64 64
_ 3195 129 2079 246015 86265 3566727 57 862 845
16 2 4 64 16 128 512
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ouf-]= {35, 9}

outf-]= 9
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