Dror Bar-Natan: Academic Pensieve: Talks: LesDiablerets-1608: NOE-Demo.nb 2017-03-10 10:18:55
Pensieve header: Demo of NOE-0 and NOE-1t for LesDiablerets-1608. Follows pensieve://Projects/OneCo-1606/.

SetDirectory["C:\\drorbn\\AcademicPensieve\\Talks\\LesDiablerets-1608"];

NOE-0

OR

Rs,i ,; t=E[bic;+bi" (e -1)uiwi]; Ry ,; :=E[-bic;j+bi* (e -1) usw;];
outil
CFlw_ . E[Q_]1] := Simplify[«] E[Simplify[Q]];
E /: E[Q1_ ]E[Q2 ] := CFRE[Q1 +02];
wl .E[Q1_] = w2 .E[Q2_] := Simplify[«l = 42 A Q1 = Q2];
ONO
Nu, ¢, »¢ [#_. E[Q_]1]1 := CF[
WE[e¥Bu+ycr+ (Q/.¢j|ui»0)] /. {¥> 0,0, B->8,0}];
Nu, c; »¢ [@_. E[Q_1]1 := CF[
vE[e¥aw, +y e+ (0/.¢j|wi»>0)] /. {¥> 0.0, ad,0}];
Nu, u; o¢ [@_. E[Q 11 := CF[
VOE[-b,vaB+vBu +vEUWe+vaw, + (Q/.wi [u;>0)] /. v> (1+b.8)7" /.
{a>08,,0/.u;j>0, B>0,0/.W >0, 5§08,,,0}];
Om

mi_,j . [#_.E[Q_1] := CF[Module[{x},
(dI]E[Q] /. bi|j—)bk // Nwicj-px // Ny, c,x // wauj—»x) /e {Ci = Chy Wj > Wiy V_,, :')yk}]]
TOO

- + + -
TB,O = R6,5,1 Re,z,4 Re,s,s

TOO

(—1+®b5) Us Wqp (—1+(Eb2) U2W4+ (—1+<E_b3) U3W6]

E[bs C1+b2C4—b3 Ce + b5 + b2 b3

TO1
To,1 = To,0 // Ny, c,a

TO1

(—1+€b5) Us W1 (—1+@b2) Us Wy + @7b2 (—1+®7b3) U4W5]

E[bs C1+b2C4fb3 Cg + b5 + b2 b3

TO2
To,2 = To,1 // Ny, usa
T02
(-1+eP) (- (-1+e) byuy+byug) wy . (-1+e®)upwy Db3cgre®® (~1+e) u4w5]

E[b5C1+b2C4+

bz b5 b2 b3
TO3
TO,Z // Nw1 ux->1
TO3
1 ]E[ 1
1 - {=lee®) g;:e“\ bibs by ((-1+e%) (~1+eb) byby-bybs)

(bsbs ((-1+e”) (-1+e%) bybs-bybs) ci+byby ((-1+e®) (-1+e®) bybs-bybs) cs+
(—1+(eb2) (71+(Eb5> b3 b4U1W1* (*1+(Eb5> b2b3 Ug W1 — (—1+eb2) b3 b5 Ug Wy +
<—1+(Eb2) (—1+€b5) b]_ b3 Ug Wg — ((—1+@b2> (—1+(Eb5> b]_ b4—b2 b5> (b% C6+(Eib27b3 (—1+(Eb3> U4W6)>]
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TO4
To,0 // My,251 // M3,4,3 // M3,5,3 // M3,6,3
To4
(*1+@b1) (*1+(Eb3) Uq Wp e’b3 (*1+(Eb1) (b3 Llj_*(eb3 (—1+eb3) b1 U3) W3
E[b3C1+b1C3—b3C3+ b b bisb - b b biib +
(—el—e3+e1*3)b1 (—el—e3+e1*3)b1b3
e P (—1+eP) us (—eP Py + (eP 4P - ePrths) wy) b b
b b brb } (1*(*1+@1>(*1+@3H
(—el—e3+el*3> bs
0Q0
Q0 = E[Sum[f; c;, {i, 3}] +Sum[f:i,j Uj Wy, {i, 3}, {3, 3}11
0Q0
E [Cl -Fl + Cy 'Fz + C3 'F3 + Ug Wp -Fl,l + Ug Wp -Fl,Z + Ug W3 'F1,3 + Uz Wy -F2,1 + Uz Wp 'Fz,z + Uz W3 'F2)3 + U3z Wp 'F3’1 + U3 Wy 'F3,2 + U3 W3 'F3,3J
ONODemo
Q0 // Ny, uy3
ONODemo
1 usws fp 4 us (Wz'F22+W3'F2 3)
———FE|cifi+ o fh+c3fs+ugwy o +ugwsfp3+ + : >
1+bsfas [1 1 2T2 37T3 1 W2 T1,2 1 W3 Tq,3 1+bsfs 1+bsfss
wy (Upfig+usfag) bz (Wafpo+wifos) (upfig+usfsg) £ £
- + U3z Wy T3,2 + U3 W3 3,3}
1+b3 F2,1 1+b3 'F2,1
OmDemo
Q9 // my,5,
OmDemo
1 _f e2uiwyfy g Ur (wifao+wsfos)
]EC]_'F1+C1'F2+C3'F3+(E 2U]_ Wl'F12+W3'F13 + * *
1+ef2by f2,1 [ ( ’ ’ ) 1+efb; fa,1 1+efeb; f2,1
wy (Uupfig+efeusfay) by (wifoo+wsfys) (upfig+efusfyg) cUswy 3o+ U3 ws 3]
1+ef2 bl -FZ,l 1+(Ef2 bl -FZ,l ’ ’
OMetaAssoc
(Q0 /1My, /7 m1,3-»1) = (Qe /1 my 3., // m1,2-»1)
OMetaAssoc
True
OR3Left
t1 =Rg,1,2R5,3,aRe,5,6 // M3,50x // Myesy // M2 asz
OR3Left
—1+e™) uy (wy +w b2c, + (-1+e?) uw
E[bX(Cy+CZ>+( ) X(V Z)+ y -7 ( ) VZ]
by by
O0R3
tl= (R3,1,2R5,3,aRe,5,6 // M,30x // Maysay // Mayesz)
O0R3

True

13 14 T 15 16 T
.......... sl s el
| 9 | 5|
....... IR T L
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0817

z1 = R 15,1 Ra,2,7 Ra,8,3 Ra,4,11 R3,16,5 Ra,6,13 Re,14,9 Ro, 10,153

Do[z1 = (z1// My,ns1) /. b_-b, {n, 2, 16}];

{CF@zl, KnotData[{8, 17}, "AlexanderPolynomial"][t]}

0817
e3bE[0e] 1.4 8 2 43
- 11-=+2_2 _gt+4t2-t
{ 1-4ePb+8e2b-11e3P+8e4P - 450 +ebP’ B et i }
NOE-It
Logos
Alk_] i= (1-t;) (e®?B*+4aBou+26°p?) /2+2pu® (@aB+6pu) c-B (2u-1) (aB+26u) u,+
2B6p* crup-B26 (Bu-1)u}/2+a (aB+26u) we+2adpu®cowe-2 (tr-1) 62 (aB+6u) Up W+
268 coupwe-B6% (2u-1) WBwe+a?S (1+p)we/2+ad’u,wi- (to-1) 8% ulw?/2;
1DP
DPx o, ,y b, [P_1[f_1 := (x means P[8,,05] [f] *)
Total[CoefficientRules[P, {x, y}] /. ({m_,n_}->c_ ) =» cD[f, {a, m}, {5, n}]]
1Util
CF[E[«#_ , L _,0Q ,P_1] := Expand /@ Together /@
E[v /. b, = Log[t;],L,Q/.b, :=»>Log[t,],P/.b > Log[t.]1];
E /: E[el_,L1_,Q1 ,P1 1E[w2_,Ll2_,Q2 ,P2 ] := CFEE[wlw2, L1+L2, »2Q1+«1Q2, 2*P1+w1*P2];
1NOc
Nu, ¢; ok [E[@_, L_, @, P_]] := With[{q=e™Bu+¥ycr}, CF[
E[w, ycr+ (L/.¢c;j>0), we¥Bug+ (0/.ui»>0), e9DPc p uon,[P1[e?]] /. {¥- 0L, B> wt0,,0}]];5
Nu, c; o [E[@ 5 L_, Q_, P_1] := With[{q = e aw,+ ¥k}, CF[
E[w, ycr+ (L/.¢c;>0), we¥aw,+ (Q/.w;>0), eDPc p o, [P1[e?]] /. {¥ 0L, a—»wt8,0}]];
1NOuw
Nu, u ok [E[e_ 5 L, @, P_1] :=With[{q= (1-t:) ptaB+pu Bup+utSusw,+ptaw}, CF|
E[pw, Ly pwq+p (Q/.w; |u;>0), u*eDPy p,,up, [P1[e?] + A A[R]] /. w1+ (te-1)6 /.
{a» o (0,0/.u;>0), B> o (8,,0/. Wi >0), 6> w"du,4,0}]];
1m
Mi ,j sk [Z_] := MOdUIe[{XJ Vs 2},
Z [/ Ny cjox /7 Nuousy // ReplaceAll[{Cyy = Cy, Wj > Wy}] // Ny coux // Rep1aceA11[z_i|j|X|y->zk] // CF]
1Gens
R;_’j_ 8= ]E[l, biCj, U; Wj, -C; (ti—1)2/2—c§ (ti—1)2/2+CiCj (t§—ti—2)/2—cjuiwi/2+ci (1—'t,'_) u; Wi -

u§w§/2+uiwj+cjtiuiwj/2+ci (ti—z) tiuiw;+Cy (1+tj) ujwj/2+ (ti—l) uZ Wi W - (ti—Z) tiu§w§/2];
Ri ,; :=E[1, -bicj, ~ti'uiwy, ¢; (ti-1)2/2+c? (ti-1)%/2+cicy (2+ti-12) /2+ciuiw; /24

Ci (ti-1)uswi+uiw?/2+ (1-t7) uiw;/2+c (2ti-5+3t) usw;/2+¢; (tt+1-t32t2) uiw; /2~

Ci (ti+1)ujw;/2+ (2-3¢7") wlwiw; /2+ (1+2t72-317") wlw?/2-13" (1+t;) uiujwl /2];
ur; :=E[t;¥%,0,0,cit;/4+u;w; /8];

nr; :=E[t}*, 0,0, -c;t} /4-tlu;w; /8];
ul; :=E[t}*, 0,0, ct; (4+t;) /4-t2u;w; /8];
nl; :=E[t;"%, 0,0, -c; (1+4t:") /4+u;w; /8];

Series[LasteRj, /. {ui »hu;, t; »e"®}, {a, 0, 1}]

-C1Cy + (7%b1C1C2+b2C1C2f%C2U1W1+U1W2fC1U1W2+%C2U1W2+C1U2W2 h+0[h]2
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EVIES

1SwirlLeft
t2 =ur Ry snraurgnrg // My 251 // My 351 // Maysua // My esa
1SwirlLeft
2
U W C c 1 1 1 1 1
]E[l, —b1C4,—_]1:ZL, _21‘+_21'+C1C4—C1t1—cit1+EC1C4t1+Eclt%*—Ecit%—EC1C4t‘21—C1U1W1+EC4U1W1+
1 2.2 3UjWg 5 1 UiWg 3CiUjWg  CaUiwg 1 T4 U Wy
cttiupw = urw - =CiUpw = Cq U Wy — - =tiuiwg+Cptiupw
1111+211+8 2114+24142t1+ 2t1+2‘t1 8114+1114+8t1+
tZujwg, CatZupw, 1 1 2 3uwlwiwg 1 2 0o wwi 3uiwl upugwr  tau ugw?
- — = CiUgWg— = CqtaUgWg+UT Wy Wy — ~ufw - - -
8t 2t, g criataT Rl T Ty, T2t g T 2t 2t 2t ]
1Swirl
t2 == (u11 Ri)s nlzulanleg // Mi551 // Ma,351 // My 550 // m4,6—>4)
1Swirl
True
131
22 = R] 14 R5 , nr3 uly Rig g R7 19 N1g Urg RY; 5 NPy Ulg3 Rig 45 N1gg Ury7;
(Do[z2 = 22 // My, k015 {k, 2, 20}]; 22=22 /. a_, = q)
131
9c¢ 2c 1 11c 4 8c 10  4c 3ctd®

Z L & a4 C 2 2 3
a1 g tp g r18t-lect-14tiigct?. 7 2O

6
2t 2ctti2ct5 - S8 gy 2UW _7UW  OUW  UW gy 22 uw- L3 gws S tPuw- S tSuw
N 2 T T2 T2 T2t 2 ) 2 ]

E[—1+%+t, 09,0, -16 +
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131a

FromCoefficientRules [CoefficientRules[z2[4], {c, u, w}] /. {(e_ »a_) =» (e » Simplify[a])}, {c, u, w}]

131a

(1-tet?)?(-1+2t-3t2+2t3) c(1-t+t?)’(4+t 52 3+t (1-t+t?)>(-4-5t+t3)uw

3 2 t4 2t4

Exporting the above as PDF files
The below is adapted from pensieve://2016-04/GaussGassner/GaussGassnerDemo.nb.

ConditionalExport[fname_String, rest_ __ ] := Module[{temp, exists},
temp = "ConditionalExportTemporary" <> "." <> FileExtension [fname] ;
exists = FileExistsQ[fname];

Export [temp, rest];

If[exists & & FileByteCount [fname] === FileByteCount [temp],
DeleteFile[temp],
(» else %) Print["Exporting " <> fname <>"..."];
If[exists, DeleteFile[fname]];
RenameFile [temp, fname]

15

fname

]

SetOptions [$FrontEndSession, PrintingStyleEnvironment -» "Working"];
TagProperties[_] := {};
TagProperties ["ct-def"] = {PageWidth -6 /0.66};
Options[CellExport] = {
PageWidth -» 4 /0.66, CellFilter - Identity, ExportDirectory - "Snips",
ExportBaseFilename - Automatic, ExportFormat - ".pdf", ExportOptions - {}, Split - False
}s
CellExport[tag String, opts __ Rule] := CellExport][
NotebookGet [EvaluationNotebook[]],
tag, opts
15
Cellexport [nb_Notebook, tag String] := CellExport([nb, tag, TagProperties[tag]];
Cellexport [nb_Notebook, tag String, OptionsPattern[]] := Module[
{cells, cell, filename, format},
filename = FileNameJoin[ {
OptionValue [ExportDirectory] /. Automatic - Directory[],
OptionValue [ExportBaseFilename] /. Automatic - tag
11
format = OptionValue [ExportFormat] ;
cells = OptionValue[CellFilter] [Cases [
nb, c Cell /; FreeQ[Listeec, Cell] && ! FreeQ[c, CellTags - tag],
Infinity
115
If[! OptionValue[Split],
If[Length[cells] 21,
If[Length[cells] == 1,
cells = Join[First[cells],
Cell[PageWidth - 1.2 x 72 OptionValue [PageWidth], Background -» {White, Opacity[0]3}]11],
cells = Cell[CellGroup[cells], PageWidth - 72 OptionValue [PageWidth]]
15
ConditionalExport [
filename <> format, cells,
ImageResolution - 300,
OptionValue [ExportOptions]
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]

1,
k =0;
Table[
++k;
ConditionalExport [
filename <> "-" <> ToString[k] <> format,

Append[cell, PageWidth - 72 OptionValue [PageWidth]],
ImageResolution - 300,
OptionValue [ExportOptions]
1,
{cell, cells}
1
1
15

ExportCells := (
nb = NotebookGet [EvaluationNotebook[]];
tags = Cases[nb, (CellTags - tag String) :=» tag, Infinity] // Union;
Print[tags];
CellExport /@ tags;
Print["Done."]

)

ExportCells
{e817, @m, @mDemo, @MetaAssoc, @NO, @NODemo, @Q@, @R, @R3, @R3Left, eUtil, 131,

131a, 1DP, 1Gens, 1m, 1NOc, 1NOuw, 1Swirl, 1SwirllLeft, 1Util, Logos, Tee, TO1l, Te2, T3, T04}

Exporting Snips\1im.pdf...

Done.

http://drorbn.net/AcademicPensieve/Talks/LesDiablerets-1608/#MathematicaNotebooks

2017-03-10 10:18:55



