Pensieve Header: Polynomiality experiments.
BSinplify =Sinplify,;
Set Attributes[BCol |l ect, Listable];
BCol l ect [Blw_, u_11 := B[
BSimplify[w],
Col l ect [u, _h, Collect[#, _t, BSinmplify] &]
1
(» "L" for "Labels" %)
hL[B_] := Union[Cases[B, h[s_] = s, Infinity]l;
tL[B_] := Union[Cases[B, t[s_]1|Ts_ » s, Infinity]];
dL[B_]1 := Union[hL[B], tL[BII;
BForm[Bl[w_, p_11 := Mdule[
{tails, heads, nat},
tails = tL[B[w, u]]; heads = hL[B[w, u]];
mat = Quter [BSinplify[Coefficient[u, h[#l]t [#2]]] & heads, tails];
PrependTo[mat, t /e tails];
mat = Prepend[Transpose[nat], Prepend[h /@ heads, w]];
Mat ri xFor m[mat ]
1
BForm[el se_] := else /. B_B :» pFormp];
tmix_, y_, z_1[B_] :=8 /. {t[x]->t[z], tlyl->t[z], Tx>T, Ty>T.}
hmix_, y_, z_1[Blw_, u_1] := Mdule]
{yx = D[y, h[Xx]1, wy =D[w, hlyll, M=u /. h[x] |h[y]l » 0},
Blw, M+h[z] (wX+wy+ (yx /. t[i_1 = 1)vyy)] // BCollect
1
thswap[y_, x_1[Blw_, u_]] := Module|
{a, B, v, &, €},
= Coefficient [u, h[x]t[y]ll;
= Dlu, t[yl]l /. h[x] - O;
D[u, h[x]] /. t[y]l » O;
=pu /. h[x]|t[y]l » O;
= 1+a;
Blwxe, Plus]
a(l+(y /. t[i_1 » 1) /e)hixIt[yl,
B(1+(y /. t[i_1 = 1)/€)tlyl,
¥/ eh[Xx],
6-1/evxy*RB
11 77 BCollect

m O X ™K
1]

|E
dm[x_, y_, z_1[B_]1 := B // thswap[x, y] // hm[x, vy, z] // tm[x, vy, z1;
B /. Blwl_, pl 1B[w2_, p2_1 := Blwl *w2, pl+u2?];
Ro[x_, y_1 := B[1, (T-1)=*t[x]1h[yll];
Rm[x_, y_1 :=B[1, (1/T-1)*t[x]1h[yl];
Unpr ot ect [NonConmrut ati veMul tiplyl;
B_ %% v_ .= l\/bdule[
{p, o, |abels},
p=Bx (v /. {h[s_] » h[o[s]], t[s_] = t[o[s]], Ts_ = Tors1});
label s = Union[Cases[{B, v}, h[s_1|t[s_]1|Ts_ = s, Infinity]];
Dol
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o = p // dm[s, o[s], s],
{s, |l abels}

1;

Ie)

|E

Format [3_B, StandardForm] := BFor m[p3];

Rp[1, 2]
(1 h(2]
t[1] -1+T

Rp[1l, 2] ** Rm[2, 1]

1 h[1] h[2]
t[1] o L1

t[2] 71+$ 72+%+T

RO[1, 2] #+Rm[2, 1] ** Rp[2, 3]
1 hi1] h[2] h[3]
t[1] o0 L1
t[2] -1+3 -2+3+T -1+7

Rp[l, 2] ** Rm[2, 1] *xRp[2, 3] // dm[1, 2, 1]

0 -1+T
(Ro[1, 2] #*» RM[2, 1] »«Rp[2, 3] // dm[l, 2, 1]) =« Rm2, 3]
h[3]

-1+T
1-T

(Rp[1, 2] »»RmM[2, 1] ** Rp[2, 3] // dm[l, 2, 1]) **» Rm[2, 3] ** Rp[3, 1]

2-2 hi1] h(3]
t[l1] 0 (-1+TT
t[2] 0 1-T
t[3] -1+T -(-1+T)?

(Rp[1, 2] »*»RmM[2, 1] ** Rp[2, 3] // dm[l, 2, 1]) ** Rm[2, 3] ** Rp[3, 1] **+ Rp[1, 2]

2-2 h[1] h2 h(3]

t[1] 0 -1+T 1-3T+2T?
t[i2] o0 0 -(-1+T)T
t[(3] -1+T O - (-1+T)?

(Rp[1, 2] *»*»RmM[2, 1] **Rp[2, 3] // dm[l, 2, 1]) **
Rm[2, 3] *xRp[3, 1] **xRp[1, 2] // dm[3, 1, 1]
-1+2T hil] h[2]

t[1] -1+T2 -1+T
t[2] -(-1+T) T 0



RM[2, 1] %% ((RP[1, 2] »* RM[2, 1] #+* Rp[2, 3] // dm[l, 2, 1]) %=

RM[2, 3] »*xRp[3, 1] #xRp[1, 2] // dm[3, 1, 1])

“1+2T  h[1] h(2]
t[l] 2(-1+T) -1+T
t[2] 22T 0

Rm[2, 1] »* Rm[2, 1] »*
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((Rp[1, 2] »*»RmM[2, 1] ** Rp[2, 3] // dm[1, 2, 1]) **RM[2, 3] ** Rp[3, 1] *»*Rp[1, 2] //

dm3, 1, 11)
-1+2T  h[1] hi2]
t[1] SIaT 1T
t[2] -1+2-T 0

Rm[1, 3] ** Rm[2, 1] »* Rm[2, 1] %%

((Rp[1, 2] **»Rm[2, 1] ** Rp[2, 3] // dm[l, 2, 1]) »*x Rm[2, 3] *=*

Ro[3, 11 **xRp[1, 2] // dm[3, 1, 1])

“1+2T  h[1] h(2] h(3]
t[1) STaT 1T 71+T2—27%+T
t2] -1+2-T 0 -2‘3;”3

Rm[1, 3] ** Rm[2, 1] ** Rm[2, 1] %%

((Rp[1, 2] »*» Rm[2, 1] **Rp[2, 3] // dm[1l, 2, 1]) »*»Rm[2, 3] ** Rp[3, 1] *xRp[1, 2] //

dm(3, 1, 11) // dm[2, 3, 1]

5+T3—%+3T—2T2 hil]

2

t 1] 71+$

Rm[1, 3] ** Rm[2, 1] ** Rm[2, 1] %%

((RP[1, 2] **Rm[2, 1] **Rp[2, 3] // dm[1l, 2, 1]) »%* Rm[2, 3] %=

Rp[3, 1] #*Rp[1, 21 // dm[3, 1, 1])

“1+2T  h[1] h(2] h(3]
t[1) S2aT -1aT 71+T2—27%+T
tz] -1+2-T 0 R

Knot[8, 17] calculation:
RM[12, 1]

1 h1]
[t [12] 1+$]

RmM[12, 1] Rm[2, 71 // dm[1, 2, 1]
1 h[l] h[7]
t 1] 0 -1+:
t [12] 71+$ 0
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(Rm[12, 11 Rm[2, 7] // dm[1, 2, 1]) Rm[8, 3] // dm[1, 3, 1]

1 h{1l] hi7]
t[1] o0 =
tig]  EL -1+’
t [12] 71+$ 0

((Rm[12, 11 Rm[2, 71 // dm[1, 2, 11) Rm[8, 3] // dm[1, 3, 11) Rm[4, 11] // dm[1, 4, 1]

1 h[1] h(7] h[11]
t[1] 0 = 1+
tig]  E (11 o

t [12] 71+$ 0 0

(((RM[12, 1] Rm[2, 7] // dm[1, 2, 1]) Rm[8, 3] // dm[1, 3, 1]) Rm[4, 11] // dm[1, 4, 1])
Rp[16, 51 // dm[1, 5, 1]

1 hi1] hi7] h[11]
t[1] 0 141 1-
tig] E (13 o
t[12] -1+3% 0 0
t[16] ot CLTE 2T

((((Rm[12, 1] Rm[2, 7] // dm[1, 2, 1]) Rm[(8, 3] // dm[1, 3, 1]) Rm[4, 11] // dm[1, 4, 1])
R[16, 5] // dm[1, 5, 1]) Ro[6, 13] // dm[1, 6, 1]

1 h1] h{7] h[11] h[13]
t[1] 0 141 1-T  —1+T
tig]  E (13 o 0
t[12] -1+3 0 0 0
t[16] ot LIS 2. iiT 0

((((Rm[12, 1] Rm[2, 7] // dm[1, 2, 1]) Rm[8, 3] // dm[1, 3, 1]) Rm[4, 11] // dm[1, 4, 1])
Ro[16, 5] // dm[1, 5, 11) Rp[6, 131 // dm[1, 6, 11 // dm[1, 7, 1]

% h[(l]  h[l1] h[13]
t 1] 1T’2T 1-T 14T
t[8] -1+ % B (71;T)3 (71;T)3
t [12] 71+$ 0 0
t(16] LT (1.2 o LrD?
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((((Rm[12, 11 Rm[2, 71 // dm[l, 2, 11) Rm[8, 3] // dm[1, 3, 1]1) Rm[4, 11] // dm[1, 4, 1])
Rp[16, 5] // dm[1, 5, 17)
Ro[6, 131 // dm[1, 6, 1] // dm[1, 7, 1] // dm[11, 12, 11]

% h[(l]  h[l1] h[13]
t 1] 1T—2T 1-T 14T
t[8} 71+$ B (71-I+—T)3 (71;T)3
t[11] -1+ 0 0
tre] T c1.my? o R

((((Rm[12, 1] Rm[2, 7] // dm[1, 2, 1]) Rm(8, 3] // dm[l, 3, 1]) Rm[4, 11] // dm[1, 4, 1])
Rp[16, 5] // dm[1, 5, 1]) Rp[6, 13] //
dm[1, 6, 11 // dm[1, 7, 11 // dm[11, 12, 117 // dm[1l, 13, 11]

= h(1] h([11]
1 (-1+T)2
t[1] —2+T—2+T -
14T 4
t[8] 5+ -3-4T+T2 -0
t[11] 1-T 0
14T)2 (1-T+T2
t [16] 757Tl_2+%+4'r,'r2 (L2 (1TT2)

T2
((((Rm[12, 1] Rm[2, 71 // dm[1, 2, 11) Rm[8, 3] // dm[1, 3, 1]1) Rm[4, 11] // dm[1, 4, 1])
Rp[16, 51 // dm[1, 5, 1]) Rp[6, 13] // dm[1, 6, 11 //
dm[i, 7, 11 // dmri1i, 12, 111 // dmr11, 13, 111 // dm[l, 8, 1]

1

T h[1] hi11]
t(1] 3+2-%.gT.2 - EDETT
T? T =
14T)2 (1-T+T2
t(16) 5-L.3.g47 12 (EDIOLTT
T2 T T2

(((((RM[12, 11 RM[2, 7] // dm[1, 2, 11) Rm[8, 3] // dm[1, 3, 1]) Rm[4, 111 // dm[1, 4, 1])
Rp[16, 51 // dm[l, 5, 11) Rp[6, 131 // dm[l, 6, 1] // dm[1, 7, 11 //
dm[11, 12, 11] // dm[i1, 13, 11] // dm[1, 8, 11) Rp[14, 9]

% h(1] h(9] h[11]
14T)2 (1-T+T2
t(1] 8-2-%.31.12 o IMIRTT
t [11] 1-T 0 0
t [14] 0 -1+T 0
14T)2 (1-T+T2
t[16] -5-—+2+4T-T2 0 ”“T#

(((((Rm[12, 11 Rm[2, 71 // dm[1, 2, 1]) Rm[8, 3] // dm[1, 3, 1]) Rm[(4, 11] // dm[1, 4, 1])
Ro[16, 5] // dm[l, 5, 1]) Rp[6, 13] // dm[l, 6, 1] //
dm[1, 7, 11 // dmi1, 12, 11] // dm[i1, 13, 11] // dm[i, 8, 11)
Ro[14, 9] // dm[11, 14, 11] // dm[l, 9, 1]

1
T h{1]

h([11]
(-1+T)2 <l—T+T2>
—
(-14T)3 (1-T+T2)

T2

t[1] -3+2+3T-3T2+T% -
(-1+T) % (1-T+T2)
_ |

t[11]

AT T2 (-1+T)2 (1-T+T2)

1 3
t[lG] *S*T—Z+1—_ T2
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((((((Rm[12, 11 Rm[2, 71 // dm[1, 2, 1]) Rm[8, 3] // dm[1, 3, 11) Rm[4, 111 // dm[1, 4, 1])
Rp[16, 5] // dm[l, 5, 1]) Rp[6, 131 // dm[1, 6, 11 //
dm[1, 7, 11 // dm[11, 12, 111 // dm[11, 13, 111 // dm[1, 8, 1]1)
Rp[14, 9] // dm[11, 14, 11] // dm[1, 9, 1]) Rp[10, 15]

1

L h[1] h[11] h[15]
t[1] -3+2.37-372.7 EDERTE g
t [10] 0 0 14T
t[11] ~ (71+T)3T(217T+T2) (71+T>3T(217T+T2) 0
t(16) -5-L.2.a7-2 HDTRTTL

(CC(((RM[12, 1] Rm[2, 71 // dm(1, 2, 11) Rm[8, 31 // dm[1, 3, 11) Rm(4, 111 // dm[1, 4, 1)
Ro[16, 5] // dm[1, 5, 1]) Rp[6, 13] // dm[1, 6, 1] // dm[1, 7, 1] //
dm[11, 12, 11] // dm[i1, 13, 11] // dm{1, 8, 1]) Ro[14, 9] //
dm[11, 14, 11] // dm[i, 9, 1]) Rp[10, 15] // dm[1, 10, 1]

; h[1] h[11] h(15]
t[1] —3+%+3T_3T2+T3 _w 14T
t[11] - (71+T)3(217T*T2) (—1+T>3£1,T+T2) 0

T T
t[16) -5-L.3.g7-2 ZDTRTTL

((((((Rm[12, 11 Rm[2, 71 // dm[1, 2, 1]) Rm[8, 3] // dm[1, 3, 11) Rm[4, 111 // dm[1, 4, 1])
Rp[16, 5] // dm[1, 5, 1]) Rp[6, 131 // dm[1, 6, 1] // dm[1, 7, 11 //
dm[11, 12, 111 // dm[11, 13, 11] // dm[1, 8, 1]) Rp[14, 9] //
dm[11, 14, 111 // dm[1, 9, 1]) Rp[10, 15] // dm[1, 10, 1] // dm[11, 15, 11]

h[l] h[1ll]
(-1+T) (-1+3 T-6 T2+5 T3-3 T44+T°)
_ =
(-14T)3 (1-T+T2) (-1+T)3 (1-T+T2)
T T

“14T)2 (1-T+T2
3. 4T-T2 (1m? 17T
T T2

t[1] 8+ -2-11T+8T2-4T3+T*

t [11] -

1
=t

t [16] -5
((((((Rm[12, 1] Rm[2, 7] // dm[1, 2, 1]) Rm[8, 3] // dm[1, 3, 1]) Rm[4, 11] // dm[1, 4, 1])
Ro[16, 5] // dm[l, 5, 1]) Ro[6, 13] // dm[1, 6, 1] //
dm[1, 7, 11 // dm[11, 12, 11] // dm[11, 13, 11] // dm[1, 8, 1])
Rp[14, 91 // dm[11, 14, 11] // dm[1, 9, 11) Rp[10, 15] //

dm(1, 10, 1] // dm{11, 15, 111 // dm[1l, 16, 11]

1

= hi1) h[11]

t[1] 8+%-3-11T+8T2-4T . T

T2

(~1+T) (-1+3 T-6 T2+5 T3-3 T4+ T"
_ =
(-1+T)2 (1-T+T2)?
T2

1

t[11] -9-++2.117-8T24+4T3_T4
T T

((((((RM[12, 1] Rm[2, 7] // dm[1, 2, 1]) Rm[8, 3] // dm[1, 3, 11) Rm(4, 111 // dm[1, 4, 1)
Rp[16, 5] // dm[l, 5, 1]) Ro[6, 13] // dm[l, 6, 1] //
dm[1, 7, 1] // dm[11, 12, 11] // dm[11, 13, 11] // dm[l, 8, 1])
Ro[14, 9] // dm[11, 14, 11] // dm[l, 9, 1]) Rp[10, 15] //
dm[1, 10, 1] // dm[11, 15, 11] // dm[11, 16, 11] // dm[1, 11, 1]

1 4 8
11-2+5-2-8T+4T2-T h(1]

t[1] 0



