GG[GD@Knot[4, 1], {1}, F]

Example: 4,

_ Z1+Tp-Ty Tp+T3-T) T3-Tp T3+T; Tp T (=1+T7) (1-Tp+Tq Tp) (-1+T3) _ (=14T7) (-1+Tp)
T1 T3 T1 T3 T1
_ (=14Tp) (~1+T3) —14T{+Tp-T1 Tp+T3-Tp T3+T] Ty T3 _ -leTy
F[{Aml,Z}l T, T3 T, T3 T, +
T, (-1+T3) (-14T1) Ty (-1+T3)
T - T T2
3 3
1 e _o1eTy) ((1eTp)?
T2 ~T1-Tp+T1 T2 To (=T1-T2+Ty T2)
F{{Amz,l}, S14Ty  1-2T9-Tp+Ty Tp  (-1+Tp) (-14T;+Tp-2T; Tp-T3+T; T3) ] +
T2 -T1-T2+T1 T2 To (-T1-Tp+Ty T)
0 0 T2
12Ty Toety T (c1471)2 (<1475 1 {LsTy) (1-2Tp-T34Tp T3) _ (-1+T1) (-1sTp)
- T T 0 ~14T5+T3 ~14T5+T3
F[{A ) . (11Tf o (1 i o) ] F[{A ) 0 T (1-2Tp-T3+Tp T3) Tp (-1+Tp) ]
14 Ty 2Tos 4 _
iz }1+T +T2 - 711+T +2T =0 Prz iy ~i+ToT3 ~i+T2+T3
1+T3 1+T2 0 Ty (-1+T3) T3
O O 1 —1+T2+T3 —1¢T2+T3
FA[{x_}, ».] := Simplify[ The Alexander Functional Draw /@ {R3L = GD[Ap,,s, AP3,s, APs,0]/ Invariance

Switch[x, Ap , 1, Am_ , -1] *
- 2,2 73,3~ 22,3 73,2
73,3+ 21,3 73,2~ 71,2 73,3 ’
71,3 73,2 - 71,2 73,3 ] /T > T];
73,2 - 22,3 73,2+ 22,2 73,3 -
GGA[K , bb__ ] GG[GD@K, {1}, FA, bb];

Switch [x, 1,2/

2,1/

Simplify@With[{K = Knot[4, 1]}, Example: 4
{GGA[K], Alexander[K][T], T drLog[Alexander[K][T]]}]

R3R = GD[Aps,s, AP2,9, AP3,6]}

{M’

12 3 4 5 6 7 8 9

P

vy +
12 3 4 5 6 7 8 9

Simplify[
GGA[R3L, {1, 4, 7, 10}] ==GGA[R3R, {1, 4, 7, 10}] /.

T(3:27) 3 _ 1 _q _-la12 Bio,p_ 1 -B1,5-Ba,b-B7,b]
1-37+72 ' T ! 1-3T+T2
True
Table[ Testing for up to 7 crossings
K-> Simplify[GGA[K] - T Oy Log[Alexander [K] [T]]],
{K, AllKnots@ {3, 7}}]
{31->-1, 4151, 51>-2, 5, >-2, 6150, 6250, 630,
71 ->-3, T2>-3, 713>4, 7454, 7s > -3, T¢ > -1, 77> 2}
GG[GD@Knot[4, 1], {1, 2}, F] /. F[y_List, y_G] :» F[Columney, ¥] Example: Degree 2 GauSS_Gassner for 41
_ Z14Tp-Ty Tp4T3-Ty T3-Tp T3+Ty T T (=14T9) (1-Tp+Ty Tp) (-14T3) _ (2147y) (-14Tp)
Ty T3 T1 T3 T
_ (=14Tp) (-14T3) -14T1+To-T) To+T3-Tp T3+T3 To T, _ Z1+Tp
F[ Am1, 2, T1T3 T17T3 1 *
T2 (fl'Tz) _ (=1+T ) To (71»1‘3) T
T3 T3 ’
1 -1+T _ (=1+Ty) (fl‘Tz)2 _1-2T-Ty+Ty T (-14T7)2 (-1+Tp) 0
T2 “T1-T2+T1 T2 T2 (-T1-T2+Ty T2) “14T1+T2 ~1+T1+T2
F[Am2,1 , S1+Tp  1-2T9-To#Ty Tp _ (-14Tp) (-14T34Tp-2T) Tp-T3+T) T3) ] + F[ Apy,2 , Tp (-1+Tp) oI (AT -2Tp+Ty To) +
T, ~T1-Tp+Tq Tp Ty (-T1-T+T1 Tp) -1+T1+T2 ~1+Ty+T2
0 0 T2 0 0 1
a1 _ ol 0 0 1 _oleTy 0 -l (lemp)
(=14T1) (1-2 Tp-T34T» T3) (-14T1) (-1+T5) Ta 4 4 T2
“14T1) (1-2T5-Ty+ _(1emy) (<14 B B L B
1 Temyets ETTovrN 0o 1 itz U e 0 . 0 i) 0
T (1-2T5-T34Tp T3) Ty (-14Tp) Amg,3 2 2 Apy,2 - ‘o 2
Flap,2, |0 Eroves Eprovs |+ ¥ amar | 0 o - o S ]+ F[Ap3,4 oo ey -am o
Tp (-14T3) T3 _14 14 _ -
0 Ty T STy g | (L) (LeTg) 0 0 T3 (-1+Ty) 0 T3 0
T4 Tq Tq T2
0 0 0 0 T3 0 0 0 1
1 0 1-1, 0 0 1 0 1-7, - (-1+T7) (-1+T3) (-1+T7) (-1+T3) (-1+Ty4)
O ltlg-Tp T4eTs-Tp Tg-Ty Ts+TpTg T 0 S14Tp  _ (-1+Tp) (-14+T4) 0 N . ;‘3 TO3
T2 Ts T2 T2 T,
F AP1,3, 0 0 T, 0 0 ] +F[Ap1,3, 0 o Ty (<14T3) Ty (<14Ta) (~14T4) .
Amz, 4 0 _ {=14Tg) (-14Ts) 0 1 _ Z1sTg Amg, 2 B T3 - Ty
T2 Ts T2 T2 0 -14Ty 0 a1 -1+Ty
Tg (-14T5) T T Tt
0 - 0 0 Ty 4 3 3
5 0 0 0 Ty
L e B -1eT (-1+T7) (-1+T5) 0o o0
ta T b T3 ED - T2 T3
_ (-14Tp) (-1+4T4)  -1eTy+Tp-Ty Tp+Ty-Tp Tg+Ty Tp Ty 0 1-7, 0 0 N Ty (~1+T5) 1T o
Ty Ty 1 e -T2
Ap2, 4 N Ap2,4q T2
Amy s’ 0 0 = 0 0 +F Ams,1 | ZifTa | (C1eTy) (S14Ta) LTy eTpoTy TpoTy Ty-Tp Ty+Ty Tp T 0 0
' Tp (-1+T4 1479) Ty (<1474 : ' T3 T3 T2T3
(;4» ) _ -1+ >T41— +T4) 0 T, 0 0 0 0 0
0 0 0 0 1 0 0 0 0 1

Video and more at http://www.math.toronto.edu/~drorbn/Talks/NCSU-1604/
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