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as

as
(x+y)>
(x+y)°

K= X[l: 5, 2, 4] X[3) 1,4, 6] X[SJ 3,6, 2]
X[1, 5, 2, 4] X[3, 1, 4, 6] X[5, 3, 6, 2]

K
X[1, 5, 2, 4] X[3, 1, 4, 6] X[5, 3, 6, 2]

(xX+y)"5 /. 556

(x+y)°

z = Expand[ (x +y) 5] (* Gonzalo says its the binoimial formula =)
X +5x*y+10x3y?+10x2y3 + 5xyt +y°

z/.5->6

xXrexty+10x3y?+10x2y3 6 xyt+y°

"Trist5" /. 556
Trist5

5Trist /. 557
7 Trist

5Trist /. Trist - Etienne

5 Etienne

StringReplace["Trist5", "5" - "7"]
Trist7

r4

X +5x*y+10x3y? +10x2y3 + 5xyt +y°

z /. _ -t

t

z /. _Symbol - t

tltlt, 5], t[5, t[t, 4], t], t[1e, t[t, 3], t[t, 2]],
tlle, t[t, 2], t[t, 3]], t[5, t, t[t, 4]], t[t, 5]]

z /. x|y-»>t
32t°
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1={1, 2,3}
{1, 2, 3}

1 /. n_Integer - n”"2

{1, 4, 9}

1 /. K_Integer -» K~2
{X11, 5, 2, 41?X[3, 1, 4, 6]°X[5, 3, 6, 2]?,
X

1 /. K_Integer :» K"~2
{1, 4, 9}

K_Integer -» K"2
K_Integer -» X[1, 5, 2, 4]12X[3, 1, 4, 6]2X[5, 3, 6, 2]°

K_Integer = K"2

K_Integer > K2

tl=

K /. X[i_Integer, j_Integer, k_Integer, L _Integer] :» AP[1, j]P[k, L] +BP[J, R]P[1, L]
(BP[1,4]P[3,6] +AP[3, 1] P[4, 6])

(AP[1, 5] P[2, 4] +BP[1, 4] P[5, 2]) (BP[3, 6] P[5, 2] +AP[5, 3] P[6, 2])

{Etiennel, Etienne 1}

{Etiennel, Etienne}

ti=K /. X[i_, j_, k_, L_] =» AP[1, jI1P[k, L] +BP[], R] P[1, L]

(BP[1, 4] P[3, 6] +AP[3, 1] P[4, 6])
(AP[1, 5] P[2,4] +BP[1, 4] P[5, 2]) (BP[3, 6] P[5, 2] +AP[5, 3] P[6, 2])

t2 = Expand [t1]

AB?P[1, 4] P[1, 5] P[2, 4] P[3,6]%2P[5,2] +A>BP[1, 5] P[2, 4] P[3,1]P[3,6]P[4,6]P[5, 2]+
B3P[1, 412P[3, 6]%2P[5, 2]2+AB?>P[1, 4] P[3,1]P[3, 6] P[4, 6] P[5, 2]%+

A’BP[1, 4] P[1, 5] P[2, 4] P[3, 6] P[5, 3] P[6, 2] +

A*P[1,5]P[2,4]P[3,1] P[4, 6] P[5, 3] P[6, 2] +

AB?P[1, 41%P[3, 6] P[5, 2] P[5, 3] P[6, 2] +A2BP[1, 4] P[3, 1] P[4, 6] P[5, 2] P[5, 3] P[6, 2]

t3=t2 /. P[1_, J_1P[J_, R_] » P[1, k]

AB?P[1, 2] P[1, 4] P[2, 4] P[3,6]%2+A?BP[2, 4] P[3, 5] P[3, 6] P[4, 6] P[5, 2] +
B3P[1, 412P[3, 6]2P[5, 2]2+AB?P[3, 4] P[3, 6] P[4, 6] P[5, 2]%+

A’BP[1, 3] P[1, 4] P[2, 4] P[3, 6] P[6, 2] +A*P[2, 4] P[3, 5] P[4, 6] P[5, 3] P[6, 2] +
A’BP[3, 4] P[4, 6] P[5, 2] P[5, 3] P[6, 2] +AB2P[1, 4]%P[5, 2] P[5, 6] P[6, 2]

t3=t2 //. P[i_, j 1P[j_, k_] = P[i, k]

A2BP[1, 412+A3P[2, 2] P[3, 3] +A?BP[3, 6
AB2P[1, 4]1%P[5, 2]2+AB%P[3, 6]2P][5, 2]

12 +AB?P[1, 4]2P[3, 6]2+A?2BP[5, 2]%+
2,B3P[1, 41%P[3, 6]%2P[5, 2]2
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t4=t3 /. {P[i_, 7 1”2 »d, P[i_, 1 ] - d}
3A’Bd+A3d?>+3AB%d?+B3d3

t5 = Simplify[t4 /. {B >1/A, d> —A"2-1/A"2}]
1 1
S Sy AR A
A0 A
K17 = X[1, 12, 2, 13] X[3, 8, 4, 9] X[5, 1, 6, 16] X[7, 2, 8, 3]
X[9, 15, 10, 14] X[11, 4, 12, 5] X[13, 7, 14, 6] X[15, 11, 16, 10]
X[1, 12, 2, 13] X[3, 8, 4, 9] X[5, 1, 6, 16] X[7, 2, 8, 3]
X[9, 15, 10, 14] X[11, 4, 12, 5] X[13, 7, 14, 6] X[15, 11, 16, 10]

t1= K17 /. X[i_, j_, R_, L_] =» AP[1, jJ1P[k, L] +BP[j, R]P[1, L]

(BP[1,6] P[5, 16] +AP[5, 1] P[6, 16]) (BP[2, 8] P[7, 3] +AP[7, 2] P[8, 3])

(AP[3, 81 P[4,9] +BP[3, 9] P[8,4]) (AP[1, 12] P[2, 13] +BP[1, 13] P[12, 2])

(BP[4, 12] P[11, 5] +AP[11, 4] P[12, 5]) (BP[7, 14] P[13, 6] +AP[13, 7] P[14, 6]
(AP[9, 15] P[1@, 14] +BP[9, 14] P[15, 10]) (BP[11, 16] P[15, 1@] +AP[15, 11] P[16, 10])

t2 = Expand [t1]

A3BSP[1, 6] P[1, 12] P[2, 8] P[2, 13] P[3, 8] P[4, 9] P[4, 12] P[5, 16]
10, 14] P[11, 5] P[11, 16] P[13, 6] P[15, 18] +

P[(7,3]P[7, 14] P[9, 15] P[
+ A5 B3 P[15, 11] P[16, 10]
large output show less show more show all set size limit...

Plus[5, 6]
11

Attributes [Plus]

{Flat, Listable, NumericFunction, OnelIdentity, Orderless, Protected}

{P[1, 2], P[2, 1]}
{P[1, 2], P[2, 1]}
SetAttributes [P, Orderless]
{P[1, 2], P[2, 1]}

{P[1, 2], P[1, 2]}

SetAttributes [P, Orderless];

t3=t2 //. P[1_, J_]1P[J_, k] =» P[1, R];

Short[t3]

BEP[6, 13]%2 «1>>2 «1>>2P[10, <<2>>]2P[11, 16]% + «<102> + <<1>>

http://drorbn.net/AcademicPensieve/Classes/17-1750-ShamelessMathematica/#MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: Classes: 17-1750-ShamelessMathematica: 170915-TheKauffmanBracket.nb 2017-09-15 12:28:00

t4=t3 /. {P[i_, 7 1”2 »d, P[i_, 1 ] - d}
37A°B*d +47A°B3d? + 47 A3B>d? + 27 A®B2d® + 32 A%B*d3 + 27 A2 B% d3 +
8A’Bd*+9A°B3d* +9A3B°d* +8AB” d* + A3 d° + A°B2d> + A*B*d° + A2B®°d° + B2 d°

t5 = Simplify[t4 /. {B>1/A, d»-A”2-1/A"2}]

1
—?(1—2A4+2A8—Alz+A16+A29—A24+2A28—2A32+A36)
A

Clear[a, n]

{a, n}

{a, n}

5
KB[K ] := (
tl=K /. X[i_, j_, Rk, L_] = AP[i, j]1P[k, L] +BP[], R]1P[i, L];
t2 = Expand[t1];
SetAttributes[P, Orderless];
t3=t2 //. P[i_,J 1P[j , k.1 = P[i, R];
t4=t3 /. {P[i_, 7 172 »d, P[i , i ] - d};
simplify[t4 /. {B>1/A, d>-A”2-1/A"2}]
KB[K17]
1
- (1-2AT 2 AT - A2 T A28 AR D AR A2 4 )
A
K

X[1, 5, 2, 4] X[3, 1, 4, 6] X[5, 3, 6, 2]

KB[K]
1 1

S Sy AR A
A° A

t2

A’BP[1, 4] P[1, 5] P[2, 4] P[2, 6] P[3, 5] P[3, 6] +

AB?P[1, 4]%P[2, 5] P[2, 6] P[3, 5] P[3, 6] +AB2P[1, 4] P[1, 5] P[2, 4] P[2, 5] P[3, 6]%+
B3P[1, 412P[2, 5]%2P[3, 6]2+A3P[1, 3] P[1, 5] P[2, 4] P[2, 6] P[3, 5] P[4, 6] +

A’BP[1, 3] P[1, 4] P[2, 5] P[2, 6] P[3,5] P[4, 6] +

A2BP[1, 3] P[1, 5] P[2, 4] P[2, 5] P[3, 6] P[4, 6] +AB>P[1, 3] P[1, 4] P[2, 5]?P[3, 6] P[4, 6]
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KB [K17]

- (1o 2AT 2 AT - AT ATE L A0 AT D AP -2 AP A%
A

Length[t2]

256

lhs = KB[X[8, 4, 5, 9] X[6, 1, ar, 9] X[ar, 2, 3, 8]]
A3P[1, 6] P[2, 5] P[3, 4] +AP[1, 6] P[2, 3] P[4, 5] +

AP[1, 2] P[3, 4] P[5, 6] + l(P[l, 2] P[3,6]P[4,5] +P[1, 4] P[2, 3] P[5, 6])
A

t1

(AP[4, 8] P[5,9] +BP[4, 5] P[8, 9])
(AP[2, ar] P[3, 8] +BP[2, 3] P[8, ar]) (BP[1, ar] P[6, 9] +AP[1, 6] P[9, ar])

t2

[ (4, 8] P[5, 9] P[6, 9

3,8]P ]
(3, 8] P[4, 5] P[6, 9] P[8,9
4, 8 r

A2BP[1, ar] P[2, ar
AB?P[1, ar] P[2,
(2,

1P
ar] P
3]1P

P ]+
AB2P[1, ar] P [4, 8] P[5, 9] P[6, 9] P[8, ar] +
B3P[1, ar] P[2, 3] P[4, 5] P[6, 9] P[8, 9] P[8, ar] +
AP[1, 6] P[2, ar] P[3, 8] P[4, 8] P[5, 9] P[9, ar] +
A2BP[1, 6] P[2, ar] P[3, 8] P[4, 5] P[8, 9] P[9, ar] +
A’BP[1, 6] P[2, 3] P[4, 8] P[5, 9] P[8, ar] P[9, ar] +
AB*P[1, 6] P[2, 3] P[4, 5] P[8, 9] P[8, ar] P[9, ar]
t3

A3P[1, 6] P[2, 5] P[3, 4] +2A?BP[1, 6] P[2, 3] P[4, 5] +

B>P[1, 6] P[2, 3] P[4, 5] +AB?P[1, 2] P[3, 6] P[4, 5] +AB?P[1, 4] P[2, 3] P[5, 6] +
A’BP[1, 2] P[3, 4] P[5, 6] +AB?P[1, 6] P[2, 3] P[4, 5] P[9, ar]?

ta
A3P[1, 6] P[2,5]P[3, 4] +2A?BP[1, 6] P[2, 3] P[4, 5] +

B>P[1, 6] P[2, 3] P[4, 5] +AB?>dP[1, 6] P[2, 3] P[4, 5] +

AB2P[1, 2] P[3, 6] P[4, 5] +AB?P[1, 4] P[2, 3] P[5, 6] +A2BP[1, 2] P[3, 4] P[5, 6]
rhs = KB[X[2, 7, ar, 1] X[6, ar, 12, 5] X[12, 7, 3, 4]]
A*P[1, 6] P[2, 5] P[3, 4] +AP[1, 6] P[2, 3] P[4, 5] +

AP[1, 2] P[3, 4] P[5, 6] + l(P[l, 2] P[3,6]P[4,5] +P[1, 4] P[2, 3] P[5, 6])
A

lhs
3P[1, 6] P[2,5]P[3, 4] +AP[1,6]P[2, 3]P[4,5] +

AP[1, 2] P[3, 4] P[5, 6] + E(P[l, 2)P[3,6]P[4,5] +P[1,4]P[2, 3]P[5, 6])
A

1lhs == rhs

True
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