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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.

pdf

in[-1:= SetAttributes [Bndry, Orderless];
CF[b_Bndry] := RotateLeft[#, First@Ordering[#] -1] & /@b

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

RowReduce [Table [Coefficient[r, 1], {r, rs}, {n, ns}l1].ns,
(2]
11

pdf

1= RuleOf[n; +rest_.] := (n: > Expand[-rest]);
CF[PQ[rs_, g_]1] := Module[{nrs = CF[rs]},
PQ[nrs, Expand[qg /. (RuleOf /@nrs)]]
]

in[-]:= CF[{n1-M2, M1 -1n3}]
Out[~]=
{n1-n3, n2-n3}

in[-]:= RuleOf /@ CF[{n1 - N2, N1 - N3, Na}]
Out[«]=

{n1->"n3, N2> n3, Na > 0}

in[-]:= RuleOf[ng + ny + N3l

out[-]=
N1 —> —-TN2-1T13
pdf
m[(-]-= CF[Kas[b_, o , pq 1] :=Kas[CF[b], o, CF[pq]]
pdf
m[-1:= Kas[P[1_, j_1] :=Kas[CFeBndry[{-1, j}], 0, PQ[{}, O]]
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pdf
mi1- Kas[X[i_, j_, k_, L_1] := If[PositiveQeX[i, j, k, L],
Kas[CFeBndry[{-1i, j, k, -L}], @, PQ[{},
M+ 2Un_ i +VNi 42N ine+2Uun e+ np e 2Un_ o + 200+ 2uneno +vni ],
Kas[CFeBndry[{-1i, -7, k, L}], @, PQ[{},

-vni-2un.in =Nt 2N ne-2Un_ne-Vnp-2un_in =200 -2unen -n;]]

]

The disjoint union in the world of multi-tangles.
pdf

mnf-1:= PQ[rsi_, q1_]1@®PQ[rs2_, q2_] :=PQ[CF[rs1Urs2], q1+q2]

pdf

mi-1-= Kas /: Kas[bl , o1 , pgql ]1UKas[b2 , o2 , pg2 ] :=
Kas[CF@Join[b1, b2], ol + 02, pql®pq2];

m[-1:= Kas[P[1, 2]1]1 UKas[P[3, 4]]

Out[«]=
Kas [Bndry[{1, 2}, {3, 4}], 0, PQ[{}, ©]]
pdf
in[-1:=  (x» FM for FaceMerge x)
FMi_,j_@KaS[Bndr‘y[{l—i___: i_: l""l'.___}, {Lj___: j_) f‘j___}, bS___], g, PQ[I"S_, q_]] i=
Module[{},

Kas[CFeBndry[{ri, Li, i, rj, Lj, j}, bs], o, CFePQ[rsU {n: - n;}, q]]

]

in[-]:= Kas[P[1, 211 UKas[P[3, 411 // FMy 4
Out[e]=

KaS[BndT‘Y[{l: 3) 4: 2}]) 0: PQ[{T’]]*TM}, 01]
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pdf
in[-]:=  Cordon; @Kas[Bndry[{li___, i ,ri___},bs___1, o ,PQlrs_,q_1] :=
Module[{bi, ai, ¢, no, nrs, nq, qii, p},
ai = Firste{ri, Li}; bi = Laste{ri, Li};

{no, nrs, nq} = {o, rs, q};
® =09, Is;

I-F[And@@ ((#==0) &/@0),
no += Sign[d,.,,.q]; AppendTo[nrs, (8, q) /. n: @],
(«elsex) {p} = FirstPosition[ (# == @) & /@ ¢, False];

nrs = Table[r'— rsfpl, {r, rs}];

Op, (rshpl)
-rsfpl /. ni»©
Op, (rspl)

nq=q/.n; -

s

CFeKas [Bndry [Reste {ri, Li}, bs], no, PQ[nrs, nql /. Nai = Npil

]

pdf
in[-]:= €; ,5 @Kas[Bndry[{Li_ __, 1 ,ri___ 3}, {lj___,J srj __},bs_ __1, 0 ,pq PQ] :=
Module[{bi = Laste{ri, Li}},
Kas[Bndry[{Lli, i, ri}, {Lj, j, rj}, bsl, o, pq] // FM; ;i // Cordon;
];
pdf
n[-]:= €; ,5 @Kas[Bndry[{L_ _ , 1 ,j ,r___},bs 1, c,pq PQ] :=
Cordon;@eKas [Bndry[{L, 1, J, '}, bs], o, pq];
ci ,j @Kas[Bndry[{j ,m___, 1 },bs 1, o, pqg PQ] :=
Cordon;@Kas [Bndry[{j, m, 1}, bs], o, pq]l;
Ci ,j @Kas[Bndry[{L___,J ,1 ,r___},bs 1, o, pq PQ] :=
Cordon;e@Kas [Bndry[{L, j, i, rr}, bsl, o, pql;
Ci_,j_@Kas[Bndry[{i_: m___, j_}) bS___] s O_, Pq_PQ] :=
Cordon;@Kas [Bndry[{i, m, j}, bs], o, pq];
pdf

Reidemeister 2
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In[]:=

Out[«]=
pdf

pdf
In[«]:=

Out[e]=
pdf

In[«]:=

Out[]=
pdf

In[«]:=

out[e]=
pdf

pdf
In[«]:=

out[e]=
pdf

pdf
In[«]:=

out[e]=
pdf
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Kas[X[1, 5, 2, 4]] UKas[X[2, 5, 3, 6]]
Kas[Bndry[{-5, 3, 6, -2}, {-4, -1, 5, 2}], @,
PQ[{}, s +VNn®4-2Unsna-Vn*y+2Unana+n’ +2Unana+2n 1N +n5-2Unsn; -
2N 2M3-VN3+2N4aNs+2UnN 1Ns+2UnN2Ns+VNs-21_5Ns-2Un_,Ns-2Unsne-ng]
Kas[X[1, 5, 2, 4]] UKas[X[2, 5, 3, 6]] // FM_; 5
Kas[Bndry[{-5, 3, 6, -2, 2, -4, -1, 5}], @,
PQ[{N2-Ns}, N5 +VN,+2UnNan 1+n0°1+2UnNan,+2N 102 +N5-2Un_sN3-Vn3-
2UNsNs+2N ans+2UnN.1Ns+2Unans-2nN37s-21N5N~2UN37Ms~2UnsNe-Nal |
Kas[X[1, 5, 2, 4]] UKas[X[2, 5, 3, 6]] // FM_; 5 // Cordons
Kas[Bndry[ (-4, -1, 3, 6, -2, 2}], O,
PQ{}, VN4 +2Nan2+2Unan 1 +2Unanz+2Unsnz+2n0.112+
N3-2N2N3-2UN1nN3-VN3-2Unang-2n.176-2Unsne-nal |
Kas[X[1, 5, 2, 4]] UKas[X[2, 5, 3, 6]] // FM_;,5 // Cordong // Cordon_,
Kas[Bndry[{-4, -1, 3, 6}], @, PQ[{n_4a-n3}, 0]]
Kas[P[1, 3]] UKas[P[4, 6]] // FM_s 3
Kas[Bndry[{-4, -1, 3, 6}], 0, PQ[{n.a-n3}, O] ]

Kas[X[1, 5, 2, 4]]1 UKas[X[2, 5, 3, 6]] // C3,.2 // Cs,_5

Kas [Bndry[{-4, -1, 3, 6}], 0, PQ[{n.4-73}, @]]
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Reidemeister 3

mir- {u=1/3,v=2u’-1};
Kas[X[4, 2, 5, 111 UKas[X[7, 3, 8, 2]1] UKas[X[8, 6, 9, 5]1 // €3,.2// Cs,.5 // g, 8
Kas[X[7, 5, 8, 4]]1 UKas[X[8, 2, 9, 111 UKas[X[5, 3, 6, 2]] // €3,.» // C5,.5 // Cs,_g
Clear[u, V]

Out[«]=
Kas[Bndr‘y [{-7,3,6,9, -1, -4}], -1,
2 2 2
214 273 2n9y 215, 4 2n% 2 2n3
PQHU7+ +11+ + Mg + }: +—Noan_g+ +2N_aN3+— N_1n3+ +
3 9 3
2 4nsne 2nz Sng 22 2213 1g 2213
—N_aNe+27N_1Me + +— - +——T.aNg+2N_1Ng+ ——— +2MNgNg + H
3 9 9 9 9
Out[e]=
Kas{Bndr‘y[{—L 3,6,9, -1, -4}], -
3n.4 313 319 5n’s 4912, 2n?, 7
PQHW77+ +7_1+ + e + }, - + +3nN_an_1+ +71N_an3+ - Noanz+
9 18 3
4913 7 2n2 11 11nene 1113
+ = MN.aNe+2N_1Me+3N3MNe+ +8nN_gang+— 11N +8nN3MNg+ —— + H
18 3 9 3 3 2
i1~ Kas[X[4, 2, 5, 111 UKas[X[7, 3, 8, 211 UKas[X[8, 6, 9, 511 // C2,5 // Cs,5 // Cs, 8
out[e]=

Kas[Bndry[{-7, 3, 6,9, -1, -4}], Sign[2+4V],
PQ[{W7+2un4+nl+2un3+ns+2un9}, 2itvni v Aungn+niirvniy s
21 4M3+2UnN_1N3+N5+VN3+2UnN 4N6+27.1M6+4UN376+1Ns+V e+ Ns+2Vng+
21 4ne +4UP N 4N +6UN 19 +2N3 M9 +4U N3 +6UNeNe + 215 + AU’ ns]]

i~ Kas[X[7, 5, 8, 411 UKas[X[8, 2, 9, 111 UKas[X[5, 3, 6, 211 // C2,.» // Cs,5 // Cs, 5
Out[e]=
Kas{Bndr‘y[{—7, 3,6,9, -1, -4)], Sign[2+4vV],

2

- M3 UL 2 2 2 -4 2 M-all-a 2 2
PQ[{r],7+—+77,1+—+776+—}, Nig+2Vvnig-nis+ VNI, + +NSy+VnIy -
2u 2u 2u 2 u?
Nan: N-173 , 5 , N-as M3 N6
21 .4M3+ + -2Unin3-n3+ +V N3+ —2Ungane+2n.1ne+ +
u2 u 2 u? u u
2 2 N-aTle TM-1Tl9 N3 M9  Te Tl 2 773
Mg+ Vig—1-aTg+ + +2Un_17M9-N3 N9+ + +2Ungng+ Mg+ H
u2 u u2 u ZUZ
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