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

1

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

in[-]:=  sign[x_?NumberQ] := Sign[Re[x]]

pdf
in[-1:= SetAttributes[B, Orderless];
CF[b_B] := RotateLeft[#, First@Ordering[#] - 1] & /@DeleteCases[b, {}]
pdf
mi1- CF[&_] := Module[{ns = UnioneCases[&, n_| 7 , =]},
Total[CoefficientRules[&, ns] /. (ps_ - c_) = Factor[c] Times e@ns™] |
pdf

inf-1:= CF[{}1 = {};
CF[rs_List] := Module[{ns = UnioneCases[rs, n_, =], n},

CF /@DeleteCases[0] [
RowReduce [Table[d,r, {r, rs}, {n, ns}]|].ns] ]
pdf

nl-1:= (&) =& /. {ﬁ—)ﬁ, n-1n, waw'l};
r_Rule® := {r, r*}

nir- {((2u-w+30™) mina)", (m>wn)’}

Oout[-]=
1 _ _m
{(ZU** +3<U) UERIPY) {77190)772: i~ *}}
w w
pdf
(-1~ RulesOf[n; +rest_.] := (n; » -rest)";
CF[PQ[rs_, g 1] := Module[{nrs = CF[rs]},
PQ[nrs, CF[g /. Union @@ RulesOf /@nrs]] 1]
inf-]:= CF[{n1 - M2, N1 -n3}]
Oout[-]=

{n1-n3, N2-n3}

in[-]1:= RulesOf[ni + ny + N3l
Out[e]=
{(Mm->-1n2-N3, 11> -T2 -73}
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pdf

ini-1=  CF[TSIy_[o_, pq_1] := TSIcepy [0, CFPG]]

The disjoint union in the world of multi-tangles.
pdf
in[]:= TSIp; [ol_, PQ[rsl_, q1_1] UTSIbZ_[O'Z_, PQ[rs2_, q2_]] ~:=
CF@TSIjoinp1,b21 [0 + 02, PQ[rsilUrs2, q1 +q2]];
tex
FM for Face Merge:
pdf
in[-]:=  FMy 5 @TSIgrqii  ,i ,ri 3},¢lj .7 ,rj  3,bs 100 5 PQIrs_, q_1] :=
CF@TSIg((ri,ti,i,rj,L5,7},bs] [0, PQ["S U {Ui = Uj}: Q]]

in[-]:= TSIgr¢-1,231[05 PQL{}, ©11 UTSIg(_3,43;[0, PQ[{}, @11 // FM_3 4
Out[e]=

TSIg((-3,4,2,-131 19, PQ[{n_1-n4}, O]]

pdf
) y 5
| L )
|, / D)
ol LAy E2\ N
< ——4 — - \ {
/ )_‘ / L, ( \/
.” ; T Z '7/C/ U i o (47nff /4,/4///{7—&'/'
o P 2= lNi=06 allO 4 D
. !1 TF Aok 0% 6 O =519-/0
}\/ ) J /i
O ] o
pdf

in[-]:=  Cordon; @TSIgrcii i ,ri 3,65 jLo s PQIrs_, g 1] :=
Module[{ ¢ = &,,rs, no = o, nrs = rs, nq = q, qii, p},
Which|
Oree ((# ='=0) &/@9¢), ({p} = FirstPosition[(# ===0) & /@ ¢, False];
{nrs, nq} = {rs, q} /. (ni » -rsipl / ¢Ip1)" /. (ni > 0)"),
(qii = 87,,,9) =!= 0, (no += sign[qii];
na=q/. (ni--(074)/aii)" 7. (ni>0)"),
qii === @, AppendTo[nrs, 85 q]; nq=q /. (n: > 0)"];
CF@TSIgresteqri,Li},bs] [NTs PRINIS, Nq] /. (Nrirste(ri,li} = Miaste(ri,li}) ] ]
tex
c for contract:

pdf

il = €5 @EiTSTerqui  yi,ri 3,4 __yis ¥, 1L__1 i= 1 // FMj 1aste(ri,1iy // Cordon;
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Inf-]:= € ,5 @t :TSIgre i 5, 3, 7[__1 :=Cordon;et
Ci ,j @t :TSIgr;, i3, j[__1 :=Cordon;et
Ci_,j_@t 3 TSIB[{___,j_,i_,___}, ] [N]= COI"dOﬂj@f

Ci_’j_@t . TSIB[(i_,___JJ'_))___] [__]:= Cor‘donj@t
tex
mc for magnetic contract:
pdf
nf-]:= mc[&.] =& //.

teTSTgre i, 3,0 _,i, _3.__al__1]
TSIers, iy, a1 | TSTep___,i 5, 3, _1[__1/51+]=0»c; et

pdf
In[«]:= KaS[P[i_, j_]] o= CF@TSIB[(_I)J)] [0, PQ[{}, 0] ];
Bed[P[i_, j_ 1] := CF@TSIg(_i,5;[0, PQ[{}, O]]

http://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

v
and output %(J(A) — w(K)). (conjugate if going against the flow) and output o(A).

pdf
nl-1- Kas[x X] := Module[{v =2u’-1, fs, s, m, ns},

fs = List @@ x; s = PositiveQex;
fs »= If[s, {-1, 1,1, -1}, {-1, -1, 1, 1}];

lulu vulu
uvul ulul
m=If[s, y - ];
lulu luvu
uluv ulul

ns =1, & /@fs; CF@TSIgs; [0, PQ[{}, r)s*.m.r)s]]]

i1~ Kas /@ {X[1, 2, 3, 41, X[1, 4, 3, 2]}
Out[]=
{TSIB[(—A,—1,2,3)] [0: PQ[{}; (—1+2U2) Noall_g+UN_1N _4+N2T_4+UN3TN_4+UN_anN_g+N_17_q+
UNaTlq+M3M g +Nally+Unamy+ (~1+2U%) may+Uns My +Unafs + N1 T3 +Unz T3+ N3 713] | »
TSIg((-4,3,2,-1}] [9: PQ[{}: N4 4=UN_aN 4-M2T 4-UN3N_4-UN_gN_ g+ (1*2U2) N-11M.q-
UNaT g =NM3N.1-N-aly~UN_1T=N2Tp ~UN3T~UnN_aN3~1_173-UNa73+ (1—2U2) 77353“}
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pdf
mm[-1-= Bed[x _X] := Module[{t =1-w, r, fs, s, m, ns},
r=t+t"; fs = List@ee@ x; s = PositiveQex;
fs »= I'F[S, {'1) 1: 1: '1}: {'1) ‘1: 1) 1}]3
0 t* o -t* r -t-2t* t*
t -r -t* 2t* -t* @ t* o
m=I-F[s, s ]3
-t @ t 2t t r -t
-t2t t* -r t @ -t o
ns =N, &/@Fs; CF@TSIgr; [0, PQL{}, r)s*.m.ns]]]
in[-]:- Bed /@ {X[1, 2, 3, 4], X[1, 4, 3, 2]}
Out[«]=
(-1+w)%N.47 4 _ _
{TSTs (4, 1,23, [0, PQ[ 11, F-140) NN 42 (<14 ) M7 g
w
(-l+w)nsny, (-l+w)nan, (-l+w)mng 2(-1l+w)namn,
- + +
w w w w
o (Flvw)Pmemy (-lew) maT, _ _
(1-0) 017+ - S (1-0) N4l + (-1+0) M2 ;]
w w
(-1+w)nN-1n_ga (-1+w) N3N, _
TSTs((a,3,2,-1)1 |05 PQ| (}, - . s (-14w) el -
w w
(-1+w)?namg  (-1+w) M, 2 (-1+w) N37,4 _
+ - +(1-w)nany+
w w w
_ _ _ (-1+w) 77253 <_1+w)2r7353
(-140) M3 T+ (1-0) nafs+2 (~1+w) 1175 - - |1}
w w
pdf

in[-]:=  Kas[K_] := Fold[mc[#1|J #2] &, TSIg[; [0, PQ[{}, O@]], Listee (Kas /@PDeK)];
Writhe[K ] :=Plusee (If[PositiveQe#, 1, -1] & /@PD[K]);
KasSig[K ] := (Kas[K][1] - Writhe[K]) /2

in[-1:= Kas[Knot[3, 1]]
Out[e]=

1 -3 +4u?

TSIg |sign|— (3-4u?)| +sign[-2 (-1+2u?)] +sign|-—— |, PQ[{}, 0]
o fsien] 2 (50w | sienl 2 (220 ] sian] 4
in[-1:- KasSig[Knot[3, 1]]
Out[e]=
1 -3 +4u?
3+sign[f (374u2” +sign[-2 (-1+20?)] +sign[7+7u
2 -1+2u?
pdf

in[-]:= Bed[K_] := Fold[mc[#1|J#2] &, TSIg[; [0, PQ[{}, O@]], Listee (Bed /@PDeK)];
BedSig[K ] := Bed[K][1]
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Reidemeister 2

—. S‘ -2 ~}
N N R
2 /- -l/“/ * \
ﬁ \l L,\l)\l g
6 3 3 3
F—/‘/\«q;
bp- 34 —

inl - Kas[X[1, 5, 2, 411 UKas[X[2, 5, 3, 6]]

Out[-]=
TSI (-5,3,6,-2),(-4,-1,5,2)] | @
PQ[{}, -MsTs-UN 2T s-UNsTs-Nel s+ (-1+2U%) NgM 4+ UnN_1T 4+Un27 4+
NsN_a=-UN-57]_5+ (1*2‘12) N2N_2-NM37-UNeN y+UN_aN g +N-17_1+N27] 1+
UNsT_ g +UN g+ N1l +N2l+UNsT-UN_sN3-1N_a73+ <1—2u2) N3Nz - Unen;+
NaNs+UN_17s+UnN2T]s + <—1+2U2> Usﬁs—ﬂ-sﬁs—UU-zﬁs—U%ﬁe—WeﬁsH
i - Kas[X[1, 5, 2, 4]]1 UKas[X[2, 5, 3, 6]] // FM_5 5
Out[]=

TSIg((-s,3,6,-2,2,-4,-1,5}] [9:
PQ[{n2-Ms}s ~NsTs-UN3Ns-UNsTs-TeT s+ (-142U%) N 4T g+ UN 1T 4+ UM2T] 4+ 757 4+
UNaT 4 +N1T 4+ 2T 4 +UnNsT 4 +UnN 4Ty + 01T+ N2 +Uns T, -Un_snz+ (1-2u?) n3 73 -
77553—1”7653—U777555+U74ﬁs+unf1ﬁs+uﬁzﬁs—773ﬁs—Uﬁsﬁs—777556—1”7355—Uﬂsﬁs—ﬂeﬁs]]

in[-1:= Kas[X[1, 5, 2, 411 UKas[X[2, 5, 3, 6]] // FM_;,5 // Cordong
out[e]=
TSIg(( 4, 1,3,6,-2,2}) | ©>

PQI{}, (-1+2U%) nal 4+ N2l 4 +UN 1T 4+UN2T 4+ 1047 2 +UN27 5 -137] 5~
UNeT 2+ UN_af 1 +127 1 -UN37 1 ~NeN_g+UN_gT+UN_2T+1 175 +727] -
N2M3-UnN-17z+ (1*2U2) 77353*‘”7653*UUfzﬁsfﬁflﬁefu%ﬁe*%ﬁeu

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

Out[e]=
TSIg((-a,-1,3,6)1 [0, PQ[{nN-4a-Nn3}, O] ]
pdf
i1~ (Kas[P[1, 31] UKas[P[4, 6]1 // FM_ 3, Kas[X[1, 5, 2, 4]] UKas[X[2, 5, 3, 6]] // mc)
Out[«]=
pdf

{TSIg((-4,-1,3,6)7 [0, PQ[{n_-4a-Nn3}, O] 1, TSIg(( a,-1,3,61] (9, PQ[{n-a-7n3}, ©]]}
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i1~ {Bed[P[1, 3]1]1 UBed[P[4, 611 // FM_4,3, Bed[X[1, 5, 2, 4]] UBed[X[2, 5, 3, 6]] // mc}

{TSIg((-4,-1,3,671 @5 PQ[{n_-4-Nn3}, @] ], TSIg{_a,-1,3,61 (9, PQ[{n_a-n3}, ©]]}

pdf

Reidemeister 3

mi-1:= {u=7/29};
lhs = Kas[X[4, 2, 5, 1]] UKas[X[7, 3, 8, 2]] UKas[X[8, 6, 9, 5]] // C3,.2 // Cs5,.5 // Cg,_3
rhs = Kas[X[7, 5, 8, 4]] UKas[X[8, 2, 9, 1]] UKas[X[5, 3, 6, 2]] // ¢3,.2// ¢s5,.5 // Cg,3
Clear[u]

Out[e]=
TSIg((-7,3,6,9,-1,-431 | = 1,

1486 . 162891 41, 841 . 16289n3n_, 841 . 406 .
PQI{} — NN+ ————————+—NaNg+—————+—— Tl 7+ —— N9l 7+
645 18705 645 18705 645 645
16289n.;n_, 228046n,4n., 16289n.,1n., 841 . 406 . 841 .
+ + T N3N gt Nell gt ——Noll g+t
18705 542445 18705 645 645 645
841 . 16289n.4n_, 228046n.11n_, 406 . 841 . 16289191 _4
—— N7MN_q+ + t—— nN3nN_q+ NeN_qg+ ———————— +
645 18705 542 445 645 645 18705
16289n ;7n; 841 406 . 2280461313 16289ngn; 841 .
————— t—— NNzt ——NanNz+ + +—— T9 M3+
18705 645 645 542 445 18 705 645
841 406 o 841 o 16289 n31ng 2280461ns7 16289191
—— N7Neg+ —— MNalg+ ——MN-1Ng+ + + +
645 645 645 18 705 542 445 18705
406 841 16289111y 841 - 16289 ne¢n, 1486 _
— N7Ng+t——MNalg+t—— +—_T3lg+ + 779’79“
645 645 18 705 645 18705 645

Out[e]=
TSTg((-7,3,6,9,-1,-4}1 |~ 1,

1486 162891 4,7, 841 16289137, 841 406
PQI{}, — NgNg+——————+—— N7 7+ + NeN 7+ —— NaN 7+
645 18705 645 18705 645 645
162891 ,7., 2280461 ,7., 16289n.,7, 841 406 841
+ + +—— N3N g+ —— N6l g+ —— Noll 4+
18705 542445 18705 645 645 645

841 162897 4,7, 2280461 .7, 406 841 16289 19 774
—_— +

— 7M.+ + t—— N3N+ —— NeT_1+

645 18705 542 445 645 645 18705

16289n_;7n; 841 406 2280461373 16289ng7n; 841 o

Tt Nall3t —— Ny * Mg T3+
18705 645 645 542 445 18705 645

841 406 841 16289137, 22804617 16289197

—— N7Negt ——TN-ale+ —— T-1Tlg+ + + +

645 645 645 18 705 542 445 18705

406 841 _  162891n.,7, 841 _  162897n¢7, 1486

—— N7Me+ ——MNalg+—————— +——T13lgt + T79’79H

645 645 18705 645 18705 645
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pdf
m(-1-- lhs = Kas[X[4, 2, 5, 1]] UKas[X[7, 3, 8, 2]] UKas[X[8, 6, 9, 5]1] // mc;
rhs = Kas [X[7, 5, 8, 4]] UKas[X[8, 2, 9, 1]] UKas[X[5, 3, 6, 2]] // mc;
{lhs[1], rhs[1]}
Simplify[lhs[2, 2] == rhs[[2, 2]]
Out[-]=
pdf
{sign[(-1+2u) (1+2u)], sign[(-1+2u) (1+2u)]}
Out[-]=
pdf
True
in[-1:= 1hs[[2, 2]
Out[-]=
2(-1+2u*)nsmn, u(-3+4u*) nan, n.17., u(-3+4u’)nsn,

+ - + -

(-1+2u) (1+2u) (-1+2u) (1+2u) (-1+2u) (1+2u) (-1+2u) (1+2u)

N6 775 2une 7, Uu(-3+4u’)nsm, 20 (-3+40*) n4n,
- + + +
(-1+2u) (1+2u) (-1+2u) (1+2u) (-1+2u) (1+2u) (-1+2u) (1+2u)
u (—3+4u2> N-17.a 37 4 2Ungn.4 N9 7] 4
(-1+2u) (1+2u) (-1+2u) (1+2u) (-1+2u) (1+2u) (-1+2u) (1+2u)
N_77 4 Uu(-3+4u’)nam, 20 (-3+40U%) N7, 2Uns37
+ + - -
(-1+2u) (1+2u) (-1+2u) (1+2u) (-1+2u) (1+2u) (-1+2u) (1+2u)
N6 771 u (—3+4u2) No 7.4 u(—3+4u2> n-77s N_a T3
+ + - -
(-1+2u) (1+2u) (-1+2u) (1+2u) (-1+2u) (1+2u) (-1+2u) (1+2u)
2Un_17; 2u% (-3+4U%) 373 U (-3+4U%) N7 No s
+ + - -
(-1+2u) (1+2u)  (~1+2u) (1+2u) (-1+2u) (1+2u) (-1+2u) (1+2u)
n-7 e 2Un_4ng n-17s u <73+4u2> UENIE
- - + +
(-1+2u) (1+2u) (-1+2u) (1+2u) (-1+2u) (1+2u) (-1+2u) (1+2u)
2u2(—3+4u2) N6 M u(—3+4u2) Nne Mg 2un_4 7, N-aTs
+

- - +

(-1+2u) (1+2u) (-1+2u) (1+2u) (-1+2u) (1+2u) (-1+2u) (1+2u)

0304 naTe o u(-304¢) T 2(-102¢) mT

(-1+2u) (1+2u) (-1+2u) (1+2u) (-1+2u) (1+2u) (-1+2u) (1+2u)
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In[«]:=

Out[«]=
pdf

Out[e]=
pdf

In[«]:=
Out[«]=

In[]:=

Out[«]=

In[«]:=

out[e]=

In[«]:=

Out[«]=

lhs = Bed[X[4, 2, 5, 1]1] UBed[X[7, 3, 8, 2]] UBed[X[8, 6, 9, 5]] // mc;
rhs = Bed[X[7, 5, 8, 4]] UBed[X[8, 2, 9, 1]1] UBed[X[5, 3, 6, 2]] // mc;
{lhs[1], rhs[1]}

lhs[2, 2] == rhs[2, 2]

2 (-1+w)? 2 (-1+w)?
{sign{ ], sign[ ”
w w
True
lhs[2, 2]
_ — 2 — —
(-1+w) Nafy; (-1+w) N3, o (140®)nala Qi) namng,
- + +(-1+w)nyn_4+ - -
w w w w
_ _ _ (1+e?) namy _ _
2Wn3N 4+2nNeN g4+ (-l-w)Ngn g+ ——————————— +2WN3N_1-20WNeN 1+
w
— — _ 2 — —
(-1+w) Nen_4 o 2nams 2nams (1+@%) M3 (1+w) neTs _
——— 4+ (1-w) N7 - + + - +21_476 -
w w w w w
— 2 — —
2117 (140 6T (m1+w) Ne T, _ _
— + (-1-w) n3ng+ - +(1-w) n.1ng+ (-1+w) Ne g
w w w

Kashaev for Knots
-KnotSignature /@ Al11Knots[ {3, 8}]

KnotTheory: Loading precomputed data in PD4Knots'.

{2) 0, 4J 2: @) 2: 0: 6) 2) _4) _2.' 4) 2: @, 0) 4)
@) 2: _4) 2: _2.! 0) e) _21 2: e) @, 2) 4) 2) 0) e) _61 9: 2}

(xu=0; %)
Kas [Knot[3, 1]]
Clear[u]
1 -3+4u?
TSIB[][sign{A—(3-—4u2)}-+sign[—2 (-1+20u%)] +sign[——4444447 , PQ[{}, @]
2 ~1+2u?
(xU=0; )
KasSig /@ Al11Knots [ {3, 7}]
Clear[u]
1 1 -3+442
— |3+sign|- (3-4u?)| +sign[-2 (-1+2u?)] +sign|- — ],
(s ston]2 (300 ] - stonl 2 (-2 207) ) st 0|
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1 5442 -5+4u%) (-3+40u?
Z 1+sign[—3+2u2]+sign{— che ]+sign{—( . ) ( . H R
_3+4u2 2(—3+2U2)
1 1-8u?+8u*
- 5+25ign[—2(—1+2u2)]+sign{—$]+
~1+2u?
5-20u?+16u? 5-20u?+16 U
sign[——}+sign[——] )
4 (-1+2u?) 1-8u?+8ut
1 1 -3+4u? -7+8u?
— |4+sign|- (7-8u?)| +sign[-2 (-2+3u?)| +sign|- +sign|- ],
[4< )] -2 )] [ —2+3uJ [ —3+4uJ
1 1 -5+4u? -7+6u?
- [3+sign[ (9—8u2)]+sign[—3+2u2}+sign[— cht ]+sign[— tod ]+
2 -3+2u2 -5+4u2
_9.8u2 1 -5+4u%) (-3+4u?
sign[— i } y — 3+sign[—3+2u2}+sign[—( i ) ( i )}Jrsign[
_7+6u? 2 2 (-3+2u?)
8 (-1+u) (1+u) (3-12u*>+8u") 11-28u? + 16 u* 11-28u? + 16 u*
- ] +sign{— ] +sign{— }
(-5+4u®) (-3+40u%) 8 (-1+u) (1+u) 3-12u*+8u*
1 13-28u’+16u? 13-28u’+16u®
- sign[3—4u2]+sign[—3+4u2}+sign[ gt ]+sign{ gt ]+
8 (-1+u) (1+u) 5-12u’+8u*
8 (-1+u) (1+u) (5-12u*+8u?) 5-20u?+16u*
sign[f }Jrsign[f—} s
(-3+4u?) (5-20u*+16u") -3+4u?
1 1-8u?+8ut
- 7+35ign[—2(—1+2u2)]+sign{—7]+
“1+2u?
(-1+2u) (L+2u) (-3+4u*) (1-16u”+16u)
sign[— ]+
4 (-1+2u?) (1-8u*+8u%)
-7 +56u?-112u* + 64 u® -7 +56u?-112u* + 64 u®
sign[— ] +sign[— }
2 (-1+2u) (1+2u) (-3+4u%) (-1+2u?) (1-16u*+16u?)
1 1 3 (-5+60u?
- 5+sign[f (11—12u2”+sign[—2(—3+4u2H+sign[—¥]+
6 2 (-9+11u?)
~94+11u? ~11 + 12 u?
s 2B s 0
2 (-3+4u%) -5+6u’
1 (-5+8u*) (3-18u*+16u?)

| +

2[5+sigﬂ2(1+2Uﬂ]*51g%:(3+4uﬂ]+51gﬂ 4(-1:20) (-3+402)

13 -44u?+32u?

sign[ } + sign[

13—44u2+32u4}
)
3-18u?+16u*

2(—5+8uﬂ
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1 6. sign[2 (23] - s {—3+4u2} ) [—7+8u2]
— |-6+sign -2+3u +sign +sign +
2 -2+3uU? -3+442
11 +12u? 1 -15 + 16 u?
sign[ggggigglii +sign[f (15+16u2)}+sign[+Lj}J,
-7+8u? 4 11 +120u?
1 2 (-2+3u? ~1+2u?) (-3+4u?
- 7+sign[—2(—1-+2u2)]+sign{—44£4414442J +sign[— (ftr2u) (3+4u) }+
2 “1+2u? -2+3u?
2 (-1+2u) (-5+6U°) (-7+8u?) (-5+8u?)
sign[— +sign{— } +
-3+40? 4 (-1+2u?) (-5+6u%)
17 - 48 u? + 32 u? 17 -48u?+32u*
sign[— ] +sign[—
(-1+2u%) (-7+8u?) 2 (-5+8u?)
1 (-2-u+2u?) (-2+u+2u?) (-3+407)
— |3 +sign[4 (-1+u) (1+u)] +sign[3——4tﬁ] +sign{— ]+
5-10u?+4u?
5-10u®+4u’ (-3+2u%) (7-16u”+8u*)
sign[ ] +sign[— ] +
(-1+u) (1+u) (-3+4u2) (-2-u+2u2) (—2+u+2u2) (-3+4u2)
19-36u’+16u? 19 -36u? + 16 u*
sign[f ] +sign{f } s
4 (-3+2u?) 7-16u?+8u*
1 8 (-1+u) (1+u) (-5+4u®) (-3+4u%)

sign{—3-+2u2}-+sign[— } +sign[— ] +sign[

-3+40? 2 (-3+2u%)

21-36u?+16u* (21-36u”+16u*) (13-28u”+16u*)

13-20u?+8u*

I}

+sign{ +sign{

-5+4u? 13-28u’+16u? 8 (-1+u) (1+u) (13-20u”+8u*)
n[-]:= u=1/2;

KasSig /@ A11Knots [ {3, 8}]

Clear[u]

out[e]=
{2,0,4,2,0,2,0,4,2,-4,-2,4,2,0,0,4,
9,2, -4,2,-2,0,0,-2,2,0,0,2,4,2,0,0, -4,0, 2}
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in[-1:= £ = KasSig[Knot[9, 5]]
Plot[f, {u, -2, 2}]

Out[«]=
1 , 3 (-5+6u?) -9+11u?
- —7+sign[2<—3+4uH+sign[—]+sign{7]+
2 2 (-9+1117) 2 (-3+4u%)
-11+12u? -17 +18u? 1 R -23+240°
sign{i] +sign[7] +sign[f (-23+24u )] +sign{7]
-5+6Uu? -11+12u? 6 -17 +18u?
Out[e]=
-2 ‘ ‘ - — — 2

T T

T T

T

-1.0

T T

-15

T

T T

hg
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in[-1:= f = KasSig[Knot[8, 2]]
Plot[f, {u, -2, 2}, PlotPoints - 1000]

Out[«]=
1
— |5+sign[-3+2u®| +sign[-2 (-1+2u?) ]+
2
(-5+4u*) (-3+401%) 8 (-1+u) (1+u) (3-12u”+8u)
sign{— ] + sign[— ] 4
2(—3+2u2) (—5+4u2) (-3+4u2)
(—3+4u2) <1—10u2+8u4> (7—24u2+16u4)
sign{— ]+
8 (-1+u) (1+u) (-1+2u?) (3-12u*+8u*)
-17 + 96 uU? - 144 u* + 64 U° -17 + 96 uU? - 144 u* + 64 u®
sign{— } + sign[— }
(—3+4u2) (1—1eu2+8u4> 2(7—24u2+16u4)
Out[]= i
sl
oL
1L
5 . >
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in[-1:= f = KasSig[Knot[12, Alternating, 422]]
Plot[f, {u, -1, 1}, PlotPoints - 1000]

Out[«]=
1 2 -7 +8u?
4+sign[-2 (-1+2u?) ] +sign[f (—3+4u2” +sign[7} +
2 3 2 (-3+40)
2 (8-23u%+ 16 u*) (-3+4u?)? (11-28u% + 16 u*)
sign{f ]+sign[f ]+
-7 + 8 u? -44 +155u% - 176 u* + 64 u®
-44 +155u% - 176 u* + 64 u® -11+ 76 u%> - 128 u* + 64 u®
sign[ ] +sign[— ] +
8-23u%+16u* 11 -28u%+16u*
(-29+160 u* - 256 u* + 128 u°) (11-17eu2+544u4-64eu6+256u8)
sign{— ]+
4(-1+2u?) (-3+4u?)® (-11+76u? - 128 u* + 64 U°)
(—3+4u2) (-23+152u2-256u4+128u6)
sign{— ]+
11 - 228 u? + 864 u* - 1152 u® + 512 u®
{ (—3+4u2) <—23+152u2—256u4+128u6> (11—228u2+864u4—1152u6+512u8)}
sign|-
2 (-29+160u*-256u*+ 128 u°) (11-17@u*+ 544 u* - 640 u® + 256 u®)
Out[«]=
sl
— 2 —
1k
1 [ 1
-1.0 -0.5 L 0.5 1.0
Bedlewo for Knots
in[-]:= -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[-1-- Bed[Knot[3, 1]]
out[e]=
) 2 (-1+w)? ) 2(1—w+w2)
TSIgp [ugn[—i} +51gn[—7], PQ[{}, 9]
w w
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In[-]:= w=-1;
BedSig /@ A11Knots [ {3, 8}]
Clear[w]
Out[-]=
{2,0,4,2,0,2,0,6,2, -4,-2,4,2,0,090,4,
0,2, -4,2,-2,0,0, -2,2,0,0,2,4,2,0,0, -6,0, 2}
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in[-]:- BedSig /@ Al1lKnots[{3, 7}]

Out[e]=

_ 2 (-1+w)? . 2 (1-w+0?) 2 (-1+w)? _ 2 (1-3w+0?)
{51gn{77}+51gn[77],51gn{ ]+51gn{7—],
w w w w
2 (-1+w)? 2 (1+0® 2 (1-w+w?-w’+0?)
Zsign[— } +sign[— } +sign[— ],
w w w<1+w2)
) 4 (-1+w)? ) 2-3w+2w? ) 2 (-1+w)? ) 2 (-2+w) (-1+2w)
51gn[7 } +51gn[7 ], 51gn[7] +51gn{7 ,
w w w w
2 (-1+w)? ' 2 (-1+w)? ' 2 (1-3w+0?)
51gn[ ]+51gn{—— +51gn[——}+
W w(1-3w+w?) w
) 2 (1-3w+3w*-30w+0w*) ' 2 (-1+w)? ' 2 (-1+w)?
i eorerm B B b e 1A
' 2 (1-3w+0?) C (2(1-3w+50 =307 +0?)
51gn[—f]+51gn{ " },
(-l+w)“w
2 (~1+w)? 2 (1+0?) 2 (1-w+w?) (1+w+0?)
3sign{—7} +sign[— } +sign[— ] +
w w w(1+w2>
) 2(1—w+w27w3+w4—w5+w6) ) 6 (-1+w)? . 2(3—5w+3w2)
Slgn[i w(l—w+w2> (1+w+w2) },Slgn[7T]+51gn{i 3w ]’
2 (-1+w)? A (-1+w)? o 2-w+20? o 2(2-3w+30-307+20%)
ngn[T}+51gn{T]+51gn{T]+51gn[ w<27w+2w2) ],
A (-1+w)?  A-Tw+b? _ 2 (-1+w)? ) 2 (1-w+w?)
51gn[ ] +51gn{7], 51gn{—7} +51gn[— ] +
w w w w
. [ 2(—1+w)2(2—w+2w2)] ] { 2(2—4w+5w2—4w3+2w4)]
sign|- +sign|- ,
w(1-w+w?) w(2-w+20?)
' 2 (-1+w)? ' 2(—1+w)2(1—4w+w2) . 2(1—3w+w2)
51gn[—7}+51gn[— ]+51gn{—]+
w w<1—3w+w2) w
' 2 (1-5w+7w*-5w +w*) ' 2 (-1+w)? ' 2 (-1+w)?
Slgn[_ w(1—4w+w2> ],SIgn[ w }+Slgn[_w(1—3w+w2) '
2 (1-3w+0?) 2 (1-5w+9w*-5w +w?)
sign[—f]Jrsign{ " H
(-1l+w)“w
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in[-]- f=BedSig[Knot[9, 5]] /. w » &t
Plot[f, {t, @, 27}]

out[e]=
. -it it)2 . 2 -it it 2it
51gn[6@ (-1+e'") ]+51gn[7e (6-11e'"+6e )]
3
out[e]=
[ RN SN IS S S SN S N S ST SN SUN I S ST SN SO EN S SN ST S ET S S S 1
I 1 2 3 4 5 6
_O_SV
-1.01
15
20

-]~ ¥ =BedSig[Knot[8, 2]] /. w » e'*
Plot[f, {t, @, 27}]

Out[]=
. L, . L 2<e’“(—1+<e“)4
sign[—Ze'lt (-1+e'") ] +sign[2 et (-1+e'") } +sign[— } +
1-3eltie2tt
2eit (1-2eit it pelit it
sign[—Ze’“(1—3e“+<e2“)]+sign[— ]+
(—1+<e“)2
Zefl'lt (173eit+3€2]‘Lt73e3it+3@4jt73e5]'lt+esit>
sign{f ]
1_2eit,e2it_pedit, oait
Out[]=
4
3
2

— 7 T T T T T T T T T T T
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inf-1:- f = BedSig[Knot[12, Alternating, 422]] /. w » et
Plot[f, {t, 9, 2}, PlotPoints - 1000]
Out[-]=
2 sign [—2 et (-1+ ejt)z} + sign[z et -1+ e“)z] +sign

4ett (—1+e“>2] +

| +

9 e it (1_eit+ezit) (2_4eit+4ezjt_3e3jt+4e4ﬂt_4esit+zesit>

4eit (17ej1t +(Ezfuc>2

sign[-e 't (-2+e'") (1+2ejt)]+sign{< et (1i2e
-2+e -l+2e

sign{f . : . . . : ]+
2*4(Elt+6®21t*5@31t+6e41t*465lt+2e61t

e it (2_4eit+6e21t_Se3it+6(e4jt_4e5ilt+2e611t>

sign{— ]
(1_eit+ezﬂt>2
Out[e]=

4k
3L
2; ’— —

T
N
N
w
N
(S}
[}
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