E|lasog +azax +ts (t1 + T2),

(1-T3) n2&1

ysni+e " ysny + e T2 x3 &1+ -

+ X3 E2,

1
1v o mé (8hasTs+4e ™™ 2y h?x3y;+2e " yhysn; -

6e " yhTsysn+2e "2 yhx3& -6e "2 yhTyxs &+
YN2E1-4yTama E1+3yTin&1) e +0[e]?
S[U , kk_] :=S[U, kk] = Module[ {OE},

OE = m3,2,151 [EXPquy,$k [17, S1[QULY1]] /. QU - Times]
EXPqu,,sk [@s S2[QU[a2]] /. QU -» Times]
EXPous,sk [€5 S3[QU[X3]1] /. QU -» Times]];

E[-t; ts + OE[1], OE[2], OEM37] /.

{n->m, a0, £ &111;

tSi :=S[$U, $k] /. {(v:iT |n|a]| &)1~ Vi,
(vit|Tlyl|a]|x)1->Vi};

tS;

]E{—alotl—tl T1,

e’ hyim-e"™ hTiXi&1+e"™ &1 -e’™ 1 Timé&
ATy ’

1+

1
4nT?
4e"%1 12 a T% X181 -4 yhTin&1+8e” ™ ha;Ting &1+
4e 1y hTiN1 &1-4e® My Tixay1 i &1+6e>7 ™y
hyini&1-2e*" My hTiyini &1 -2y B2 T X] &1 +
6?7 My nTixym &l -2 " My hTixgni &1 -3e?" 1 ynisi+
4e2 1y Tint &l -e? 1y Tin&l) e+ 0[e)?]
A[U_, Rk_] := A[U, kR] = Module[ {OE},
OE = Block[{$k = kk, $p = Rk + 1},
my,3,5,1@
my 4,652@Times[ (+ Warning:
wrong unless $p>$k+1!
ReplacePart[1 -» 0] @
EXPquy, sk [775 £151,2[QU[Y1]1] /. QU -» Times],
ReplacePart[2 -» 9] @
EXPqus, sk [@s A3.3,4[QU[a3z]] /. QU —» Times],
ReplacePart[1 -» 0] @
EXPqus, sk [€5 A545,6 [QU[X5]] /. QU —» Times]
1 /7. {n>m, a»o1, §-&1}1;
E[zy (t1+t2) +ai (a1 +az), OE[2], OE[31111];
tAi__.j_,k_ S
A[$U, $k] /. {(v:iT|n|a]| &)1 Vi,
(vit|Tlyla|Xx)s>Vj, (vit|T|y]|a]|Xx)z—>Ve};

(4ev™ YA Tiyim-4e’ ™ n?ayTiyin -2e* " yn?ying -

*)

tA1,1,2

E{(alJraz) o1+ (ty+1t2) Ta, Yana +Ta Y21+ Xy &1+ X2 E1,
1
1+z (-2haiTiy,m+vhTiyiyani-2harxa E1+ v h Xy X2 £7) € +
ore1?|

The Faddeev-Quesne formula:
kel (1 _ gy 3 x3

==eA[Z

eq ,r_ [Xx_] . -
o 23 (-a)

]; €q [x_1 := eq,3k [X]

R[QU, kk_] :=

a; tp

h
R[QU, kR] = E['T’ BX2y1,

Series [en ¥ ltiaz-nyix
(e”®22 eqy, ke [B Y1 X2] /. by » ¥ (ea1-t1)),
{e, @, kr}]] 5
tRi ,; :=

R[$U, $k] /. {(v:t | T|y|a]|Xx)1-> Vi,
(vit|Tlyl]a]|Xx);->Vj};

tR; ,; :=tRi,j = tRi,;j~B;~tS;;
{tR1,2, TRy,2}
hasty haja; 1
{E[_—Jhxzyl)l‘*'(—__YhBX%y§)e+o[e]2])
Y 4
hayt hx 1
]E{ 2 1) B 2y1’ 14 Z
Y T1 4y T3
(-4naja;Ti-4yhn*aiTixayr -4y h?a; Tixay1 - 3v2 2% X3 yi)

e+0[e]2]}

tC is the counterclockwise spinner; tCis its inverse.
tC; :=E[0, 0, TH2e™ %" +04];
T :=E[0, 0, Ti? e +04];
Block [ {$k = 3}, {tC1, TG}
{]E[O, e,
1 1
VT —haiVTr e+ Ehz a2 /Ty €2 - Z (n?al V1) e3+0[e]4],
2 52 2 3 43 -3
1 . haze . h*ase . h” a3 e +0[e]4]}
VT2 VT2 2T, 6T,
Kink [QU, kRR_] :
Kink [QU, kk] =
BlOCk[{$k = Rk}, (tR1,3 'Ez) ~B1,2~tm1,z-.1~B1,3~tm1,3-.1]S
tKink; :=Kink[$U, $k] /. {(v:t | T |y |a|Xx);>Vi};
Kink [QU, kR_] :
Kink [QU, kk]
BlOCk[{$k = Rk}, (ﬁ1,3 tcz) ~B1,2~tm1,2-.1~B1,3~tm1,3-.1]S
tKink; :=Kink[$U, $k] /. {(v:t | T |y |a|Xx)s >V}

]E[O, e,

Alternative Algorithms
Aait,r_[CU] := If[k = @, 1, Module|[{eq, d, b, c, so},
eq = p@ef*W pee’YU == pee Y, pee” (t1cu - 2eacu) .p@e’Xcu;
{so} = Solve[Thread[Flatten /@ eq], {d, b, c}] /.
Cel - 0;
Series[e-ny-g‘xu—,§t+ct+dy—25ca+bx /. so, {e, 0, k}]]]}

The Trefoil
Block [ {$k = 1},
Z = tRy,s tRe,2 tR3,7 TC4 tKinkg tKinke tKinkie;
DO[Z = Z~By,k~tmy,iu1, (K, 2, 10}]; Z]

T
((-2ha1Ta-yhATi+2ha1Ti+2yhTi-3yhTi-2hay Tt +

2yhTi+2har T3 -2y Tixay:1 -2y h* Tixaya) €) /

(1-3T1+6T3-7T7+6T4-3T5+7T5) +0[e)?]

]E[@, o,

. n,  Alexander’s w® genus / ribbon . ny Alexander’s w® genus / ribbon
diagram Today’s / Rozansky’s p  unknotting number / diagram Today’s / Rozansky’s pi  unknotting number /

@ oy 1 0/v 3¢ -1 1/x%
0 0/ t 1/X
@ 49 3¢ 1/% 52—+l 2/%
0 1/ 21% + 3t 2/X
@ 54 20-3 1/X @ 64 5-21 1/v
S5t—4 1/X t—4 1/X

Video and more at http://www.math.toronto.edu/~drorbn/Talks/Matemale-1804/
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