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in[-]:= Once[
SetDirectory["C:\\drorbn\\AcademicPensieve\\Talks\\ICERM-2305"] ;
<< KnotTheory" ;
]

Loading KnotTheory™ version of February 2, 2020, 10:53:45.2097.
Read more at http://katlas.org/wiki/KnotTheory.

pdf
mi1= w2[v_1[p_] :=Module[{q = Expand[p], n, c},
I-F[q === 0, 0, c = Coefficient[q, w, n = Exponent[q, w]];
cv'+w2[v][g-c (w+w'1)n]]];

pdf

in[-]:=  ©[x_]1 /; NumericQ[x] := HeavisideTheta[x]

pdf

in[-1:=  sign[& ] := Module[{num, den, v, p, rs, d, k},

{num, den} = NumeratorDenominator[&]; {num, den} /= wEPonentinunel/2,
p = Factor [Times @@ (w2[v] /@ {num, den}) /. v - 4u? - 2];
rs = Solve[p == @, u, Reals];
If[rs === {}, Return[Sign[p/.u->0]1]11];
rs = Union@ (u /. rs);
sign[Coefficient[p, u, Exponent[p, u]]] (-1)FPonentir.ul , gym|
k =1; While[ (d = RootReduce[D[p, {u, k}] /. u->r]) =0, ++k];
If[EvenQ[k], @, 2Sign[d]] 6[u-r],

{r, rs}] |

in[-1:= SetAttributes[B, Orderless];
CF[b_B] := RotateLeft[#, First@Ordering[#] - 1] & /@DeleteCases[b, {}]

mi1- CF[&.] := Module[{ns = UnioneCases[s, n_| 7 , =]},
Total [CoefficientRules[5, ns] /. (ps_ - c_) » Factor[c] Times @@ ns™] ]

pdf
nf-1:= CF[{}1 = {};
CF[rs_List] := Module[{ns = UnioneCases[rs, n_, =], n},
CF /@DeleteCases [0] [
RowReduce [Table[d,r, {r, rs}, {n, ns}]].ns] ]

1

mir= (&) =8/ {Mon,noM, 0w, c_Complex = c*};

r_Rule® := {r, r*}
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ner- {((2u-w+30™) mn)", (mswny)}

Out[-]=
1 _ _m
{(ZU** +3OJ) 112, {771%0”72: N - *}}
w w
pdf
mi-1- RulesOf[n; +rest_.]| := (n; - -rest)";
CF[PQ[rs_, g _]] := Module[{nrs = CF[rs]},
PQ[nrs, CF[g /. Union @@ RulesOf /@nrs]] 1]
inf-]:= CF[{n1 -m2, M1 -n3}]
Out[~]=

{n1-n3, Nn2-n3}

in[-]:= RulesOf[ni + ny + N3]
Out[e]=

{(m—=>-n2-n3, N1 > -12-73}

nil= CF[2 [o_, pa_1] := Scrppy [, CFLpa]]

mi-1= Format[Z, g[o_, PQ[rs_, q_11] := Module[{ns},
ns =n, &/@Joineeb;
Join][

Prepend[""] /@ Table[TraditionalForm[d.r], {r, rs}, {c, ns}l,

{Prepend[TraditionalForme o] [
Joinee (b /. {L_, m

1},

, _} = {DisplayForm@RowBox[{" (", L}],
m, DisplayForm@RowBox[{r, ")"}1}) /. i_Integer = n;

2023-05-11 16:30:28

MapThread[Prepend, {Table[TraditionalForm[&. .q], {r, ns*}, {c, ns}1, ns*}]

1

1 // MatrixForm;

The disjoint union in the world of multi-tangles.

pdf

iml-]:=  Bpy_[ol_, PQIrsl_, q1_11UZp;_[02_, PQ[rs2_, q2_1] ":=
CF@Zj0in(p1,b21 [01 + 02, PQ[rs1Urs2, q1+q2]];

tex

Gaps are named after the strand that follows them!

FM for Face Merge:
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pdf

in[-1:=  FMi 5 @Bgreii i ,ri 3,{Li___,i,ri_ }.,bs__10Lc_ s PQIrs_, q_ 1] :=

CF@Zg(ri,Li,7,r5,L],i1,6s1 [ s PR[PsU {ni - nj}, q]]

In[-]:= 2prg-1,231 [05 PQL{}, @11 U Zg[(-3,437 [0, PQ[{}, ©]] // FM_3 4
out[e]=
(7] 1 o0 -1

@ (N3 N1 N2 Na)
n_3 0 ©
n, © e o0 o
, 0 e o0 0
M4 0 e o0 o
pdf
)
I 2 .
] | “! N (—
L NN AN A [\/
I | / -
OfiD ;{: 4L7C, W NP4 ﬂ/n///((‘/ —#z/
o IF Z=c W i=6 /& Y D
- ! | TE Ao & S ,'\#-?f,':\m/ﬂ)
! U 2 L
~ U
pdf

in[-]:=  Cordon; @Zgr¢ii i ,ri_ 3,bs 1005 PQIrs_, q_]1 :=
Module[{ ¢ = &,,rs, no = o, nrs =rs, nq = q, qii, p},
Nhich[
Oree ((# =!=0) &/@9¢), ({p} = FirstPosition[(# ===0) & /@ ¢, False];
{nrs, nq} = {rs, q} /. (ni » -rspl / ¢0p1)* /. (ni »0)"),
(qii = 87,,,,9) =1=0, (no += sign[qii];
na=q/. (ni--(874)/aii)" /. (ni>0)"),
qii === @, AppendTo[nrs, 85 q]; nq=q /. (n:i>@)*];
CF@Zgmoste(ri,Li},bs] [NOs PQINrS, Nql /. (Miaste(ri,ii} = Mrirste(ri,li}) ] ]
tex

c for contract:

mll= o Ci L5 @E I Bergi Li,ri Y, 0___yds_ .1 L__1 =T // FMj pirste(ri,iiy // Cordon;

pdf

Inf[-]:= € ,5 @t:Zgre 5,5, 3, 1[__1:=Cordon;@t
Ci ,j @t :3gri, i3, 1[__1:=Cordon;et
Ci_’j_@t 3 zB[{___,j_,i_,___},___] [__] = Cor‘doni@t

C-,:_’j_@t ST, ,iY._ 1] [__]:= Cordon; et
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tex
mc for magnetic contract:
pdf
ml-1:= mc[&_ ] =& //.
T2 i, b i L) [ Bep i,y [ 1 | Zerg, iy, a1/
1+J=0:»c; @t

pdf

i1 Kas[P[i_, j_11 := CF@3g[¢-1,5) [0, PQ[{}, O]1;
TLIP[i_, j_ 1] := CF@Zg(-1,5,7 [0, PQ[{}, @]]

betp://drorbn.net/cas21 http://drorbn.net/cas21

Kashaev for Mathematicians. Bedlewo for Mathematicians.
For a knot K and a complex unit w set u = R(w'/?), v = R(w), make an F x F For a knot K and a complex unit w set t =1 —w, r = 2R(t), make an F x F
matrix A with contributions matrix A with contributions

v

and output 3(c(A) — w(K)). (conjugate if going against the flow) and output o(A).
pdf
X+[_iJ j) k.’ _L]J X—[_j) k’ L’ _i]];
Kas[x: (X, | X))[__11 := Module[{v =2u®-1, p, fs, ns, m},

inf-]:- Kas[x:X[1i_,3J ,k , L 1] :=Kas@If[PositiveQ[x],

ns =n, &/@ (fs = List @@ x) ; p = Head[x] === X,;
Vvuz1lu ulu

0 I'F[ ulul ulu ]

- P l1uvul 1uv ?
ulul ulul

CF@Zg(ss; [IF[p, -1, 11, PRI{}, ns”.m.ns]]]

m[-1:= Kas /@ {X,[1, 2, 3, 4], X_[1, 4, 3, 2]}

Out[~]=
-1 (m m N3 Na) 1 (o na 3 M)
n -1+2u? u 1 u 7, 1-2u* -u -1 -u
{ 5 u 1 u 1 |, | -u -1 -u -1 }
M3 1 u -1+2u® u 735 -1 -u1-2u* -u
N4 u 1 u 1 i -u -1 -u -1
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pdf

In[«]:=

In[«]:=
out[e]=

pdf

In[«]:=

In[«]:=

Out[e]=

In[«]:=
Out[«]=

pdf

In[«]:=

In[«]:=
out[e]=

TL[x:X[1 , 7] ,k , L 1] :=TLeIf[PositiveQ[x],
X+['i,‘ j: k: _L]J X—['j: k; L, ‘1'-]]3
TL{x: (X, [ X)[__1] := Module[{t =1-w, r, p, fs, ns, m},

r=t+t*; ns =n, &/@ (fs = Liste@@ x) ; p = Head[x] === X,
-r -t 2t t* r -t -2t* t*
-t* @ t* o -t* o t* (7}
m=If 3
[p’ 2t t -r -t* |’ |-2t t r -t* ]’
t e -t o t (2] -t 0
CFeZaie [0, PL{}, 75*.m.ns]]]
TL /e {X[1, 2, 3, 4], X[1, 4, 3, 2]}
0 (Na n-1 M2 n3) 0 (N-a 13 12 n-1)
N, © 1-w 0 -l+w Ta _Ce)? gL, _2CLw) lw
— liw (“1iw)? - w g w
{ N, — —— -1+w -2 (-1+w) — —lew “1+w
W w ) 773 e 0
7 ) _ 1w 0 Zlrw ¢ UlJ 2 1
2 “ w M, 2(-1+w) 1-@ -2t A
— Lw o 2(1w) 4 (-1+w)2 . © @
N3 ~—~ — 4 - " N1 1-w 0 -l+w (]

Kas[K_] := Fold[mc[#1J #2] &, Zg[; [@, PQ[{}, @]], Listee (Kas /@PDek)];
KasSig[K ] := Expand[Kas [K][1] / 2]

Kas [Knot[3, 1]]

(—49[—% +u] +46[£

+ul )

KasSig[Knot[3, 1]]

TL[K ] :=Fold[mc[#1|J #2] &, Zg;;[@, PQ[{}, ©]], Listee (TL /@PDeK)] /.
©[c_+u] /; Abs[c] 21 06([c];
TLSig[K ] := TL[K][1]

TLSig[Knot[3, 1]]

V3

2

3

~26[-— +u| v26[— +u]

2

Reidemeister 2

http://drorbn.net/AcademicPensieve/Talks/ICERM-2305/Archive/#MathematicaNotebooks

2023-05-11 16:30:28



Dror Bar-Natan: Academic Pensieve: Talks: ICERM-2305: Archive: Signatures-230511.nb 2023-05-11 16:30:28

2 42
/ 3/"‘—3 é;\/’yj’{? é/ /75 /3
a2/ — - 2 ,
- ’Z“;:z =y e Ol 2 Gt 5{ ol

N N R \

= /0 / | N \

Lﬁ\) L,\L)\z gy SR
¢ 3 - e 3 43
43

¢ o3e — -

i~ Kas[X[1, 5, 2, 411 UKas[X[2, 5, 3, 6]]

Out[-]=
0 (n-s 13 N6 n-2) (N-a n-1 Ns n2)
g 1-2u* -u -1 -u 0 ) 0 0
N3 -u -1 -u -1 0 0 (] 0
e -1 -u1l1l-2u*> -u @ 0 0 0
n, -u -1 -u -1 o 0 0 0
N4 0 0 0 0 1 u 1 u
. 0 0 0 0 u -1+2u®> u 1
Ns 0 0 0 (] 1 u u
7, ] ] 0 0 u 1 u -1+2u?
i1~ Kas[X[1, 5, 2, 411 UKas[X[2, 5, 3, 611 // FMs,
Out[e]=

0 0 0 -1 ) 0 0 1
0 (ns 13 Ul 1s 2 N4 N1 n-2)
e 1l-2u*> -u -1 -u 0 2 0 ]
73 -u -1  -u -1 ) 0 ) 0
e -1 -u1-2u® -u 0 0 0 0
Ns -u -1 -u 0 u 1 u 0
M, ] 0 0 u -1+2u® wu 1 )
N_a 0 0 0 1 u 1 u 0
7.4 0 0 0 u 1 u -1+2u®> o
., 0 0 ) ) ) 0 0 0

in[-1:= Kas[X[1, 5, 2, 411 UKas[X[2, 5, 3, 61] // FMs,_, // Cordon_,
Out[-]=

@ (ns 13 yls Ns M2 n-a)
N © -u -1 0 1

ny -u -1 -u -1 0
e -1 -u1-2u® -u 2
ns © -1 -u 0 u

7, 1 @ 0 u -1+2u?
Na U 0 0 1 u

P C P O® ©® C
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in[-]:= Kas[X[1, 5, 2, 4]]1 UKas[X[2, 5, 3, 6]] // FM_;,5 // Cordons // Cordon_,

out[-]=
(7] -1 0 1
@ (s 13 N2 N-a)
7. © © 0 o
7, © o o o
7, © © o 8
7, © 0 @ o
pdf

i1~ {Kas[P[1, 311 UKas[P[4, 611 // FM_4,3, Kas[X[1, 5, 2, 4]] UKas[X[2, 5, 3, 6]] // mc}

Out[e]=

pdf
1 0 -1 © 0 1 o -1
®@ (N4 ne N3 N-1) © (N4 N1 N3 Ne)
N_a 0 0 0 Na © © 0 o
{ 7. 6 © o e ||, e e o o }
3 0 0 © 0 N3 0 0 0 o
N1 0 0 0 0 Ne 0 0 0 0
pdf
i1~ {TL[P[1, 311 UTL[P[4, 6]] // FM_4,3, TL[X[1, 5, 2, 411 UTL[X[2, 5, 3, 6]] // mc}
outl-]=
pdf
1 0 -1 0 (%} 1 o0 -1
0 (N4 nNe N3 N-1) @ (N4 N1 N3 7Ne)
N_4 0 © 0 N, © 0 0 o
{ 7, © e © © |’|n, e o o o }
7, © © 0 o 7, © © o o
n, © 0 0 0 Ne 0 0 0 o

http://drorbn.net/AcademicPensieve/Talks/ICERM-2305/Archive/#MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: Talks: ICERM-2305: Archive: Signatures-230511.nb 2023-05-11 16:30:28

pdf
Reidemeister 3
pdf
mm[-1:= 1hs = Kas[X[4, 2, 5, 1]] UKas[X[7, 3, 8, 2]] UKas[X[8, 6, 9, 5]] // mc;
rhs = Kas[X[7, 5, 8, 4]] UKas[X[8, 2, 9, 1]1] UKas[X[5, 3, 6, 2]] // mc
{1hs[1], rhs[1]}
Simplify[lhs[2, 2] == rhs[2, 2]]
Out[]=
pdf
1 1
72+26{75+u]726 E+U] (n-7 N3 Ne Mo n-1
_ 20% (-3+40%) u (-3+4u2) 1 2u 1
-7 (-1+2u) (1+2u) (-1+2u) (1+2u)  (-142u) (1+2u)  (-1+2u) (1+2u)  (-1+2u)
_ u (-3+4u?) 2 (-1+217) u (-3+4u?) 1 2u
3 (-1+2u) (1+2u) (-1+2u) (1+2u) (-1+2u) (1+2u)  (-1+2u) (1+2u)  (-1+2u
_ 1 u (-3+41%) 20% (-3+40%) u (-3+41%) 1
Mle T (c142u) (1+2u)  (-1+2u) (142u) (-1+2u) (1+2u) (-1+2u) (142u)  (-1+2u)
_ 2u 1 u (-3+40?) 207 (-3+40%) u(-3+4
Mo T (c142u) (1+2u)  (-1+2u) (1+2u)  (-142u) (1+2u) (-1+2u) (1+2u) (-1+2u) (
_ 1 2u 1 u (-3+4u2) 2 (-1+42
-1 T (<1+2u) (1+2u)  (~1+2u) (1+2u)  (-1+2u) (1+2u)  (-1+2u) (1+2u) (-1+2u) (
— u (—3+4u2) 1 2u 1 u (73+4
-a (-1+2u) (1+2u)  (-1+2u) (1+2u)  (-1+2u) (1+2u)  (-1+2u) (1+2u)  (-1+2u) (
Out[e]=
pdf
1 1 1 1
{72+29[77 rul-26[= su], ~2+26[-= +u] -26]= +u]}
2 2 2 2
Out[«]=
pdf

True

i)~ f = KasSig@ePD[X[4, 2, 5, 1], X[7, 3, 8, 2], X[8, 6, 9, 5]1;
Plot[f, {u, -1.2, 1.2}]

Out[]=

=1.0 =05 1.0 0.5 1.0

T

-1.2

T

T

-14

T

T

-1.6

T

T

-1.8

T

T

http://drorbn.net/AcademicPensieve/Talks/ICERM-2305/Archive/#MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: Talks: ICERM-2305: Archive: Signatures-230511.nb 2023-05-11 16:30:28

pdf
inf-1:- 1hs = TL[X[4, 2, 5, 111 UTL[X[7, 3, 8, 211 UTL[X[8, 6, 9, 5]] // mc;
rhs = TL[X[7, 5, 8, 411 UTL[X[8, 2, 9, 1]] UTL[X[5, 3, 6, 2]1] // mc
{lhs[1], rhs[1]}
lhs[2, 2] == rhs[2, 2]

Out[«]=
pdf
1+26[-1+u] -26[1+u] (N7 13 Ne N9 N1 7N-a)
— 1+0? 1+
n.5 T“ “l+w -2w 2 e - w‘”
ﬁ:.; 1w ) -1+w ) ) )
w w
_ 2 1+0? l+w 2
s -, lre =77 e 0
2
ﬁg ) “1-w 1+w -1+w _z
w w w
71 ) ) @ -1+w © 1-w
_ -1+w 1+0°
MN_a -l1-w 0 2w 2w o Y
Out[e]=
pdf
{1+26[-1+u] -26[1+u],1+26[-1+u] -260[1+u]}
Out[e]=
pdf

True

ini-)- f = TLSigePD[X[4, 2, 5, 1], X[7, 3, 8, 2], X[8, 6, 9, 5]1;
Plot[f, {u, -1.2, 1.2}]

out[e]=
o o5 L To5 10
—0.5:
—1.5:
—2.0:
Kashaev for Knots
in[-]:= -KnotSignature /@ Al1Knots[{3, 8}]
Out[]=

{2,0,4,2,0,2,0,6, 2, -4, -2,4, 2,0,0, 4,
e,2,-4,2,-2,0,0,-2,2,0,0,2,4,2,0,0, -6, 0, 2}
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In[«]:=

out[e]=

n':znlhiyqz(3—4@)]+ﬁgnL2(—1+2¥)]+ﬁgnL

(*u=0;*)
Kas [Knot[3, 1]]
Clear[u]

[3sign[3 (3-a0) | sign[-2 (1-207) ] sign[- ] |

1 -3 +4u?

— -], Pt e1]
-1+2u

(sign[% (34—4U2>} +sign[—2 (71472u2)] *Sign{fjjigzi]>

- Table[K -» 2 KasSig[K], {K, AllKnots[{3, 7}]}] // Column

Knot[3, 1] »2(—26[—g+u}+26[?+u])

Knot[4, 1] - ©

Knot[5, 1] —»

2 (ze{uf () -0.951... ] +29{u— () -0.588... ] —Ze[u— (+)0.588... ]—Ze{u— () 0.951... H
20[- L wu] vao] L]

Knot[5, 2] - 2 -

Knot[6, 1] - ©

Knot[6, 2] - 2 (Ze[u— ©-0.772.. | -26[u- ©e.772.. ])
Knot[6, 3] - @

Knot[7, 1] - 2 (2e[u- ) -0.975... ] +2e[u- ) -0.782... ] ;

Ze{u— @) -0.434... } —2e[uf ©0.434... } 729[u7 ©0.782... ]729[u7 ©0.975... ])

20 u] e20[ ]

Knot[7, 2] - 2

Knot[7, 3] -
2 (—29[u— @ -0.972... } —2e[u— @) -0.656... } +2e[u— ) 0.656... ] +29[u— ©0.972... ])

Knot[7, 4] - 2 (29&? +u] Je{? +u])

Knot[7, 5] »

2 (Ze[u— @ -0.963... ] +26{u— @ -0.757... ] —Ze[u— ) 0.757... ]729@7 ) 0.963... ”
Knot[7, 6] — 2 (2e[u— @ -0.920... ] —ze[u— ©0.920... ])

Knot[7, 7] - @
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in[-1:= f = KasSig[Knot[1@, 1]]
Plot[f, {u, -1, 1}]

Out[«]=
0
Out[]=
10+
0.5;
—1.0‘ — ‘—0.5‘ — t - 0.5 - 1.0
05|
10}
i1~ f=TLSig[Knot[10, 1]]
Plot[f, {u, -1, 1}]
Out[«]=
0
Out[]=
10+
05|
-1.0 -0.5 t 0.5 1.0
—0.5;
—1.0;

in[-]:= (KasSig /@ Al1Knots[{3, 8}]) /. u—->1/2
Out[e]=
{2,0,4,2,0,2,0,4,2, -4, -2,4,2,0,0,4,
0,2, -4,2,-2,0,0, -2,2,0,0,2,4,2,0,0, -4, 0, 2}
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In[«]:=

Out[«]=

Out[«]=

In[«]:=

Out[«]=

Out[«]=

f = KasSig[Knot[9, 5]]
Plot[f, {u, -1, 1}]

23 23
29{— +u]—29[ +u]
2 2
n n n n 1 n n n n [ n n n n 1 n n n n
-110 -0.5 t 0.5 0
—0.5;
_10;
sl
f = TLSig[Knot[9, 5]]
Plot[f, {u, -1, 1}]
23 23
29{7 +u]—29[ +u]
2 2
n n n n 1 n n n n [ n n n n 1 n n n n
-110 -0.5 L 0.5 0
Y
ol
—1.5;
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mnf-1--= f = KasSig[Knot[8, 2]]
Plot[f, {u, -1, 1}]

Out[«]=
20(u- () -0.915... } +29{u— () -0.529... } —Ze{u— (1)9.529... } —2e[u— (1) 9.915...
Out[«]=
sl
ol
1k
i i i i 1 i i i i [ i i i i 1 i i i i
-1.0 -0.5 L 0.5 1.0

i - f = TLSig[Knot[8, 2]]
Plot[f, {u, -1, 1}]
Outfe]=

26/u- (©-0.915... } +29[u— @ -0.529... } —2e{u— ©0.529... } —2e[u— ©0.915...

Outfe]=
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mnf-1:= f = KasSig[Knot[12, Alternating, 422]]
Plot[f, {u, -1, 1}]

Out[-]=
—29[— 3 +u] +29[ﬁ +u] +29[u— ) -0.970... ] —Ze[u— ) -0.910... ] +
2 2
26[u— () -0.480... ] —26[u— () 0.480... ] +26[u— (»e.910... ]—ZG[u— 1 e.970...
Out[-]=

IS

L L L L L L L L L L L Il L L L

|
-1.0 -0.5 8 0.5 1.0

in[-]:= f =TLSig[Knot[12, Alternating, 422]]
Plot[f, {u, -1, 1}]

Oout[-]=
—29[— f +u] Jrze[\/zE +u] +2e[u— @ -0.970... ] —2e[u— @ -0.910... ] .
2e[u— @) -0.480... } —2e[u— @ 0.480... ] +29[u— ©e.910... ]—2e{u— ©e.970...
Out[-]=
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Tristram-Levine for Knots

in[-]1:= -KnotSignature /@ Al1Knots[{3, 8}]
Out[-]=
{2,0,4,2,0,2,0,6,2, -4, -2,4,2,0,0,4,
0,2, -4,2,-2,0,0, -2,2,0,0,2,4,2,0,0, -6, 0, 2}

in[-]:= TL[Knot[3, 1]]

Out[]=

(—29[—? rul +20[ 2 su

~f

in[-]:= TLSig /@ A11Knots[{3, 8}] /. u-»©
Out[-]=
{2,0,4,2,0,2,0,6,2, -4, -2,4,2,0,0,4,
e, 2, -4,2,-2,0,0, -2,2,0,0,2,4,2,0,0, -6,0, 2}

/-] TLSig /@ AllKnots[{3, 8}] /. u - ©.9999

Out[]=
{6,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
9,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)

in[-]:= Table[K -» TLSig[K], {K, A11Knots[{3, 8}]1}] // Column

out[-]=
Knot[3, 1] - 729[7§ +u} +2e[§ +u]
Knot[4, 1] - ©
Knot[5, 1] -
26[u- ©-0.951.. | +26[u- ) -0.588.. | -26[u- ©e.sss.. | -26[u- e.951..

e

Knot[5, 2] »729[7—2 +u] +29[ \ZE +u]
Knot[6, 1] - @
Knot[6, 2] aze{u— ) -0.772... } —Ze[u— 1) 0.772... ]
Knot[6, 3] - @
Knot[7, 1] AZG{U— © -8.975... } +29[u— @ -8.782... } +
Ze{u— ) -0.434... } —Ze[u— (N 0.434... } —Ze[u— 1) 0.782... ]—29[u— () 0.975... ]

11 11

Knot[7, 2] - 729[773 +u] +29[TB +u}
Knot[7, 3] —»
—Ze{u— © -0.972... } —Ze[uf © -0.656... } +26[u— ©0.656... } +2@[u, ©0.972... ]

Knot [7, 4] %29{-$ +ul -29[? +u

Knot[7, 5]
29[u— @) -0.963... ] +29[u— @) -0.757... ] —29[u— ©0.757... ]—2e[u— ) 0.963... ]

Knot[7, 6] ﬁze{uf () -0.920... } 729[u7 (1) 0.920... ]
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Knot[7, 7] - ©
Knot[8, 1] - ©

Knot [8, 2] —»
20(u- (+v)-0.915... } +26[u— () -0.529... } —ZQ[U— (1) 0.529... } —26[u— (1) 0.915... ]
Knot[8, 3] - ©

Knot[8, 4] eze[u () -0.745... ] 29[u (1) 0.745.. ]
Knot [8, 5] %28{—% ul -29[% +ul -26fu-©-e.63.. | +26[u- ©o.630.. |
Knot [8, 6] AZG{U © -0.811... ] 2e[u ©0.811... ]
Knot[8, 7] - -26[u- ©)-0.647... | +26[u- e.647.. |

Knot [8, 8] - ©
Knot[8, 9] - ©

knot 8, 10] - 26/ - L ]Qe{i +ul

Knot [8, 11] - -29{-% +u] +29[§ +u}
Knot[8, 12] - @
Knot [8, 13] - ©
Knot [8, 14] »Ze[u— &) -0.907... ] —Ze[u— (1) 0.907... ]
11 11

Knot [8, 15] e—Z@{—% +u] +26[§ +u} —29{— ; +u] +26[

Knot [8, 16] »ze[uf @ -0.749... ] fze[uf ) 0.749... ]

Knot[8, 17] — ©
Knot[8, 18] » ©

Knot (8, 19] %29[—% ]-2e{£ vul-20fu- @ -0.966... | -
26|uU - @—@.259... } +29{U* @0.259... } +29[U* @9.966... ]

Knot [8, 20] - ©

Knot[8,21]e—29{—g+u]+29[ +u]

[

Some Tangles

tex
The ™ “first” tangle $T_18.

tex

The Conway-Kinoshita-Terasaka Tangles.
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-~ T2 = PD[X[1, 6, 2, 7], X[7, 2, 8, 3], X[3, 8, 4, 9], X[11, 6, 12, 5], X[4, 11, 5, 10]];

T3 = PD[X[S6, 2, 7, 1], X[2, 8, 3, 7], X[8, 4, 9, 3],

X[5, 12, 6, 13], X[11, 4, 12, 5], X[14, 1@, 15, 11], X[9, 15, 10, 16]];

pdf
mn[-]:= {TL[T2], Kas[T2]}
Out[«]=

pdf
V3 V3
5 5 -ze(u——)+2e(u+—)-1
—29(u—§)+29(u+£)—1 (N-10 N9 n-1 N12) 2 2
N_1e 0 1-w (4] w-1
_ w-1 2w w-1 2w
w-1 __cw n
{ 779 w W -w+l w wr-w+l ’ ?
4 0 w-1 0 1-w N1
— w1l 2w w-1 2w _
12 w wr-w+l w w?-w+l M2
pdf
in[-1-= {TL[T3], Kas[T3]}
Out[]=
pdf
0  (nN-1a N16 n-1 n13)
N.1a © 1-w 0 w-1
— w-1 2 (w-1)2w Cw-1 2 (w-1)2w
{ e w w3 w+5 w3 w+l w w*-3w+5 w?-3 w+1 >
n_1 0 w-1 0 l1-w
— _w-1 2 (w-1)%w w-1 2 (w-1)%w
3 w W3 w+5w?-3 w+l w Ww*-3w+5 w3 w+l
1 (N-14 16 n-1 N13)
Maa 5 (-16u+28u”-13) ) 2 (16u*-28u?+13) )
— 2 (u-1) (u+l) 2 (u-1) (u+1)
16 6 16 u*-28 u?+13 6 16 u*-28 u?+13 }
71 i (16 u* - 28 u? + 13) 0 % (-16 u* + 28 u? - 13) 0
— 2 (u-1) (u+1) _ 2 (u-1) (u+l)
713 ° 16 u*-28 u2+13 0

16 u*-28 u?+13
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tex

Non-trivial codimension examples.

2023-05-11 16:30:28

(B1, B2} = {PD[X[5, 2, 6, 1], X[2, 8, 3, 9], X[11, 4, 12, 3], X[12, 1@, 13, 9], X[6, 13, 7, 14]],
PD[X[5, 2, 6, 1], X[2, 8, 3, 9], X[11, 4, 12, 3], X[12, 10, 13, 9], X[13, 7, 14, 6]1};

pdf
pdf
inl-]- {TL[B1], Kas[B1]}
Out[«]=
pdf
1 0 -1 0 1 0
w
0 0 0 -1 i 0
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n, © 0 0 0 w-1 0
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g O 0 0 0 0 0
1 e -1 0 1 0
0 (N.11 Na N1e n7 Nia n-1
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e © O ] ~u 1-2u? 0
n, © -1 -u 2u*-3 -u -1
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w
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u
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0
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pdf
m[-1-= {TL[B2], Kas[B2]}
Out[«]=
pdf
1 1
1 0 -1 1 %) 0 0 -1 ZQ(U—G)—ZG U+ﬁ)*1 (
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