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Pensieve Header: Testing row sums.

<< Knot Theory"
GD[K ] := GDee (
PD[K] /. X[i_, j_, k_, 1 _1 = If[PositiveQ[X[i, j, k, |11,
Arpl, i, +11, Ar[j, i, -1]
1
)

Loadi ng Knot Theory™ version of August 22, 2010, 13:36:57.55.
Read nore at http: //katl as. org/w ki /Knot Theory.

Draw[expr ] expr /. gd_GD:» Draw[gd];

Draw[gd GD] : = Mdul e[
{n =Length[gd], h, k =0},
Graphics[{

Line[{{0, 0}, {2n+1, 0}}],
Tabl e[Text [i, {i, -0.3}1, {i, 2n}],
(Li st e@egd) /. {
Arfi , ], s 1= {
h=Abs[i -]1/2;
Bezi erCurve[{
{i, 0}, {i,hy, {(d+])s2, h}y, {,h} (., 0}
}, SplineDegree -» 2],
Text [s* (++k), {( +]) /2, h-0.3}1,
Line[{{] -0.2, 0.4}, {j, 0}, {j +0.2, 0.43}}]
}

}
1
I
Draw[GD[Knot [8, 17]1]
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BSi nplify = Factor;
Set Attributes[BCol | ect, Listable];
BCol l ect [B[w_, u_11 := B]
BSinplify[w],
Col l ect [, _h, Collect[#, _t, BSinplify] &]

1
hL[B_]1 := Union[Cases[B, h[s_] = s, Infinity]];
tL[B_] := Uni on[Cases[/s, t[s_1]|Ts = s, Infinity]];
dL[B ] := Union[hL[B], tL[B]];

Set Attri butes[pBForm Listable];
BForm[B[w_, p_11 := Module[
{tails, heads, nat},
tails = tL[B[w, u]]; heads = hL[B[w, £]1];
mat = Quter [BSinplify[Coefficient [, h[#l]t [#2]]] & heads,
PrependTo[nmet, t /e tails];
mat = Prepend[Transpose[nmat ], Prepend[h /e heads, w]];
Mat ri xFor m[nat ]
1

R[x_, y_1 :=B[1, (Tx-1)t[x]h[y]ll;
Rinvix , y 1 :=B[1, (1/T¢-1)t[x1h[y]l];

tmix_, y_, z_1[B.]1 :=B /. {t[x]->t[z], t[yl-t[z], Tu>T, T,->T.}

hmix , v, z 1[Blw_, ©_ 1] := Mdulel
{¥x = D[y, h[x11, wy =D[y, h[yll, M=y /. h[x] |h[y] -» 0},
Blw, M+h[z] (wX+wy+ (¥x /. t[i_1 = 1)vyy)]l // BCollect
1;
swap([x_, yV_1[B[w_, 11 := Mdulel
{a, B, ¥, 6, €},
a = Coefficient [, h[x]1t[y]l];

B = D[y, t[y1l]l /. h[x] - 0;
¥ = D[y, h[x]] /. t[yl » 0O;
6 =up /. h[x]|t[y]l » O,

e = 1l+a;

B[w*e, Plus]

a(l+(y /. t[I_] = 1)/e)h[x]t[y],
B+ (y /. t[I_1=>»>1)/e)t[y],
¥/ eh[x],
6-(1/€) vxp
11 // BCol | ect
1

gm[X_, Y_, Z_] [/3_] =B // S\/\ﬂp[y, X] // hm[X, Y, Z] // tm[X, Y, Z]!

B /. Blwl , pl ]1B[w2 , p2 ] := Bl[wl *w2, pl+pu2];
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{Al exander [K = Knot [8, 17]1][X], Draw[GD[K]]}

(B=Times ee GD[K] /. {Ar[x_, vy , +11 =» R[x, yv], Ar[x_, vy , =11 =» Rinv[x, y1}) //

BForm
1 h{2] h[4] h[6] h[8] h[10] h[12] h[14] h[16]
t[1] 0 0 -1+T, O 0 0 0 0
t [3] 0 0 0 ’lT*f 0 0 0 0
t (5] 0 0 0 0 0 7% 0 0
t[7] 0 0 0 0 0 0 -1+T; O
t (9] 0 *1;9“ 0 0 0 0 0 0
t[11] 0 0 0 0 0 0 0  -1+Ty
t [13] -% 0 0 0 0 0 0
t[15] O 0 0 0 -1+Tys O 0 0
Flatten[{
BFOr m[pB =
Times ee GD[K] /. {Ar[x_, vy , +1] » R[x, y], Ar[x_, vy, -1] » Rnv[x, y1}1,
Tabl e[
{k,
(B =8 // gmil, k, 11) // BForm
Col lect [Last [B] /. t[i_1 = 1, _h, FullSinplify],
Col l ect [Last [B] /. h[i 1 =» 1, _t, FullSinplify]
1k, 2, 2Crossings[K]}
}]] // Col utmmFor m
1 h{2] h[4] h[6] h[8] h[10] h[12] h[14] h[16]
t[1] 0 0 -1+:T, O 0 0 0 0
t [3] 0 0 0 7% 0 0 0 0
t (5] 0 0 0 0 0 7% 0 0
t[7] 0 0 0 0 0 0 -1+T; O
t (9] 0 -% 0 0 0 0 0 0
t[11] 0 0 0 0 0 0 0 -1+Ty
t [13] -% 0 0 0 0 0 0
t[15] O 0 0 0 -1+Tys O 0 0

2
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1 h{1l] h[4] h[6] h(8] h[10] h[12] h[14] hJ[16]
t[1] 0 0 ~1+Ty 0 0 0 0 0
Ti3
t [3] 0 0 0 e 0 0 0 0
3
t [5] 0 0 0 0 0 =L 0 0
5
t[7] 0 0 0 0 0 0 -1+T, 0
t 9] 0 *1T*T9 0 0 0 0 0 0
9
t[11] 0 0 0 0 0 0 0 -1+Ty
t[13] - T 0 (214Ty) (21+Tas) 0 0 0 0 0
Ti3 Ti3
t [15] 0 0 0 0 -1+Tys O 0 0
(71+ i) +h([14] (-1+T7) +h[4] (71+ Ti) +h[16] (-1+T

h{6] (-1+Ty) +h[8] (71+ Tl—a) +h[12]
)

(LT tia) (*1*%) t (3] + (71+T1—5 t[5]+ (-1+T7) t [7] + (71+i) t[9] + (-1+Tyy) t[11]+ &

Ti3 Ty
3
1 h[{1] h[4] h[6] h[(8] h[10] h[12] h[14] h[16]
-1+Ty -1+Tq
t 1] 0 0 = - 0 0 0 0
t [5] 0 0 0 0 0 71T—5T 0 0
t[7] 0 0 0 0 0 0 -1+T; 0
t (9] 0 ‘1T*9Tg 0 0 0 0 0 0
t [11] 0 0 0 0 0 0 0 1+Ty
t[13) - o HRlChTe g 0 0 0 0
13 13
t [15] 0 0 0 0 -1+T4s O 0 0
h[8] (—1+Ti) +h[6] (-1+Ty) +h[12] (—1+Ti) +h[14] (-1+T7) +h[4] (—1+ Ti) +h[16] (-1+T

(-1+Ti+ﬂ) t[1] + (—1+T1—5) t[5]+ (-1+T7) t [7] + (-1+T1—9) £[9] + (-1 +Tyq) t [11] + 2T L

1 Tis
4
1 h[l] h[6] h[8] h[10] h[12] h[14] h[16]
-1+T -1+T
t(1] o iy A 0 0 0 0
t [5] 0 0 0 0 -2 0 0
5
t[7] 0 0 0 0 0 -1+Ty 0
-1+Tg (-1+T1) (-1+Tg) (-1+T1) (-1+Tg)
t[o] T ToTis To T13 B T1 To 0 0 0 0
t[11] 0 0 0 0 0 0 -1+Tp
-1+T13 (-1+T1) (-1+T13)
t [13] - s T 0 0 0 0 0
t[15] O 0 0 14T O 0 0

h(8] (71+T1—1) +h[6] (-1+Ty) +h[12] (’1*:_5) +h[14] (-1+T7) +h[16] (-1+Ty) +h[1] [-1+ -

(-14Tg) (T§+Taa-Ta (24T1a) ) t [9]
T1Tg Tis

(-1+Ty) (T1-Tag) t [1
T1Tg Tas

]+(-1+T1—5)t[5]+(-1+T7)t[71+ F(—14Ty) t[11] + &

5

http://drorbn.net/AcademicPensieve/2012-02/#MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: 2012-02: 120216-1 Calculator.nb 2013-12-31 08:24:31

1 h(1] h(6] h(8] h(10] h[12] h[14] h[16]
-1+Tq -1+Tq = S

til 0 To Tas T T 0 T1 0 0

t[7] 0 0 0 0 0 -1+Ty 0
-1+T, (-1+T1) (-1+Tg) (-1+T1) (-1+Tg)

tel - To le To Tis - T To . 0 0 0 0

t[11] 0 0 0 0 0 0 -1+Ty,
-1+T13 (-1+T1) (-1+T13)

tr13] - L — 0 0 0 0 0

t[15] 0 0 0 14Ty O 0 0

h(8] (—1+T1—1) T h[12] (—1+Tl—l) “h[6] (-1+Ty) +h[14] (-1+T7) +h[16] (-1+Tyy) +h[1] (-1 +-

(-1+T1) (Ti- (1+Tg) Tag) t [1 (-1+To) (TT1a-Ta (2¢Tas) ) (9]

(=1 +Tyq) t [11] 4 2T CLTa)]

Iy (-1+T7) t [7] +

T1 To Tas T1 To Tas Tis
6
ehrlole h(l] h(8] h[10] h[12] h[14] h[16]
9 13
(-1+T1) Ty _ (-1+T1) Tag _ (-1+T1) To Tis
t [1] Tg T1z (-1+T1+Tg T13) -1+T1+Tg T13 0 -1+T1+Tg Ta3 0 0
t[7] 0 0 0 0 -1+T, 0
_ -1+Tg _ (-14Ty) (-14To) Tig (-14T1)? (-1+Ty)
t [9] -1+T1+Tg T3 Ty (-1+T1+Tg T13) 0 Ty (-1+T1+Tg T13) 0 0
t [11] 0 0 0 0 0 - 1 + Tll
_ To (-1+Tiy) (-1+T1)? (-1+Ti3) (-1+T1) % T (-1+T13)
t [13] -1+T1+Tg T13 Ty (-1+T1+Tg T13) 0 Ty (-1+T1+Tg T13) 0 0
t [15] 0 0 -1+ Ty5 0 0 0
h(8] (-1+ i) +h[12] (—1 . i) +h[14] (-1+T7) +h[16] (-1+Ty) +h(1] (-1+ -2} +h[10] (-
T T To T1s
(-1+T1) (T1-To (1+Tg) T25) t [1] (-1+To) (1+T3+T1s-Ty (3+Tas) ) t [9] ((-1+Ty)2+ (2
To T1z (-14T14Tg T13) FEleT) 7 T1 (-1+T1+Tg Taz) (=14 To) t[I1] +
7
el lis h(1] h(8] h[10] h([12] h[14] h[16]
9 13
(-1+T1) Ty _ (-1+Ty) Tas _ (-1+T1) To Tis _
t [1] Tg T13 (-1+T1+Tg T13) -1+T1+Tg T13 0 ~1+T1+Tg Ta3 1+ Tl 0
. -14T _(-14Ty) (-14To) Tis (-1+T1)2 (-1+Ty)
t [9] ~1+T1+Tg T13 T1 (-1+T1+Tg T13) 0 T1 (-1+T1+Tg Ty13) 0 0
t[11] 0 0 0 0 0 -1+Tqq
_ To (-1+T13) (-1+T1)? (-1+Tag) (-1+T1)? Tg (-1+T3)
t [13] -1+T1+Tg T13 Ty (-1+T1+Tg T13) 0 T1 (-1+T1+Tg T13) 0 0
t [15] 0 0 -1+Ty5 0 0 0
h(8] (-1 N i) +h[12] (-1 + i) +h[14] (-1+Ty) +h[16] (-1+Tyy) +h(1] (-1+ -2} +h[10] (-
T1 T1 To T1s
(-1+T1) (Ta+(-1+T1) To Taz-To T35) t [1] (-1+Tg) (1+TF+T13-Tq (3+T13) ) t [9] ((-14+T1) 2+ (14 (-34Ty) T) T
To Tis (-1+T1+To T1a) * Ty (-1+T1+To T13) +(=1+Ty) t[11] + Ty (-1+Ty4Tg T
8
LT Tie T TaovTo Too h[1] h[10] h[12] h[14]
Tg T1s
t[1] (-1+Ty) (-1+Ty3) 0 (-1+Ty3) Tg Ty __(-1+Ty) (-14T1+To Tas)
To T1z (1-T1-T13+T1 T13-To T13) T1 (1-T1-T13+T1 T13-Tg T13) T1 (1-T1-T13+T1 T13-Tg T13)
t 9] B ~1+4Tg 0 (-14T1)? (-1+To) (-14Taz) (-1+T1)? (-1+To) Tus
~1+T1+T13-T1 T13+Tg T1g T1 (1-T1-T13+T1 T1z-Tg T13) T1 (1-T1-T13+T1 T13-Tg T13)
t [11] 0 0 0 0
t [13] _(-14T1-To) (-1+T1a) 0 o (-14T1)®To (-14Taa) (-14T1)% (-14Ts3)
1-T1-T13+T1 T1z-To T3 T1 (1-T1-T13+T1 T13-Tg T13) T1 (1-T1-Ti3+T1 T1z-To T13)
t [15] 0 -1+ T15 0 0
h(12] (71 + i) +h[14] (-1+Ty) +h[16] (-1+Tyy) +h[1] (71 - ) +h[10] (-1+Tys)
T1 To T1s

9

(z1+Ty) (Ta+(Ty (-1+To)-To) Tag) L[] (1+(-3+Ty) Ty) (-1+To) L[9] (-1 +Tyqy) t [11] + (1+(-8+T1) Ty) (-1+T3-Tg) (-1+T
T To Tas (1+Ty (~1+T13) - (L+Tg) Tg) Ty (1+Ty (-1+Ti3) - (1+To) Tia) 1 To (1+Ty (-1+Tp3) - (14To) T
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L+TaTys h[l] h[10] h[12] h[14]
T1Tis
t[1] _ (F14Ty) (-14Ti3+T1 Tag) 0 T (142 T1-T3+Ta3-T1 Ta3+TE Tag)  (-14T1) (-1+Ta+T13-T1 T13+TE Tug)
T1Tiz (-1+T1+Tag) T1 (-1+T1+T13) Ty (-14T1+T13)
t [11] 0 0 0 0
-1+Tas (-1+T1)? (-1+Tag) _(-14T1)3 (-14Tig)
t [13] -1+T1+T13 0 -1+T1+T13 T1 (-1+T1+T13)
t [15] 0 -1+ T15 0 0
h[12] (71 . Tl—l) +h[14] (-1+Ty) +h[16] (-1 +Ty) +h[1] (71 N anu) +h[10] (-1+Tys)
1 1+(-3+Tq1) Tq ) (1+(-3+T1) T1) (-1+Tq13) t [13]
+ t[1] + (-1 +Tqq) t[21] + +(-1+Ty5) t [15
(o T U]+ (<14 Tag) t (1] L v (-1+Ts) t [15]
10
“LeTarlas h[l] h[12] h[14]
TiTis
t1] (-1+T1) (~14T13+T1 T13) Tas (14T (F1+2 Ti-TE4Tia-Ti Tag+TE Tag) Tis (-14T1) (-14T1+Ta3-Ty Tag+TE Taz) 1
T1 Tig (-1+T1+Ta3) T1 (-1+T1+Ta3) T1 (-1+T1+Ta3)
t[11] 0 0 0
t [13] __-14Tig (-1+T1)? (-1+T13) _ (=14T1)3 (-1+Tig)
~1+T1+T13 -1+T1+T13 T1 (-1+T1+T13)
t [15] Ty (-1+Tys) (-1+Ty) <71+2 T1-T$+T13-T1 T13+T3 T13) (-1+T1s) B (-1+Ty) (71+T1+T137T1 Ti3+T% T13> (-
-1+T1+T13 T1 (-1+T1+T13) T1 (-1+T1+T13)
h{l2] (-1+ 2] +h[14] (-1+Ty) +h[16] (-1 +Tyq) +h[1] (-1 + 1)
T T1Tis
(=1+Ta) (1+(-1+(-2+T1) T1) Ta3) Tast [1] (1+(-8+T1) T1) (-1+Ta3) t [13] (1+(-3+T1) T1) (-1+T1s) t [15]
Ti Tas (-1+T1+T13) (14T t[11] + Ty (-1+T1+T13) 14Ty 4T
11
“1+Ti+Tas h[1] h[12] h([14]
T1Tais
t[1] _(F14Ty) (-14Ti3+Ti Tas) Tis (14T (142 T1-T{+T13-T1 T13+T] T1z) Tis (-14T1) (-14T1+T13-Tq T1a+T T1z) 1
T1Tiz (-1+T1+Ty3) T1 (-1+T1+T13) Ty (-1+4T1+T1g)
t [13] __-1+Tis (-14T1)?% (-1+Ts3) _(-14T1)3 (-14Tag)
~1+T1+T13 ~1+T1+T13 T1 (-1+T1+T13)
t [15] T1 (-1+Tis) (-1+T1) (-142 T1-T3+T13-T1 T13+Tf Tag) (-1+Tis) B (-1+T1) (-1+T1+T13-T1 T1g+TE Tug) (-
~1+T1+T13 T1 (-1+T1+T13) T1 (-1+T1+T13)
h[12] (-1 N i) +h[14] (-1+Ty) +h[16] (-1+Ty) +h[1] (-1 + 25
Ta T1Tis
1T, o4 1T A+ (214(-2+Ty) Ta) Tag) Tas ) 4 (1] + (1+(-8+Ta) T1) (-1+Tig) t [13]  (1+(-3+T1) Ty) (-1+Tas) t [15]
1 Ti Tas (-1+T1+T13) Ty (-1+T1+T13) 14Ty 4T
12
T1-T3-T1 Tag+T15-3 Ty Tas+3 T Tu5-T3 Tis-Taz T15+2 T1 Tag T15-2 T3 Tu3 Tas+T3 Tuz Tus hil
B T Tis (]
t[1] (-14T1) Tas (-Ta+Ta Tag+TE Tag-T1s5+2 Ty Tas-1
T3 Tiz (Tl “T8-T1 T13+T15-3 Ty T1s+3 T2 T15-T5 Tis-Ta
t [13] (-14T13) (-T1-T1542T1 Ty
T1-T3-T1 T1s+T15-3 Ty Tas+3 T Tis-TF T15-Tas
T? (-1+Te
t[15] T1-TZ-T1 T1g+T15-3 T1 T15+3 T Tus-T3 Tus-Tas
h(14] (-1+Tp) +h(16] (-1+Ty) +h(1] -1+ 2]
1T
(-1+T1) (-T3Taz (-1+T1+Tag) -T1 (14Taz (=24 (1+ (-1+T1) T1) Taz)) Tas+ (- (-1+T1) 2+ (14 (-1+T1) T1) Tag) T3s) t [1] . (-1+T13) (T2 (-1+3 Ty
TETag (-To (-1+Ta+Tag) + (-1+T1) (= (-1+T1)%+ (1+(-1+T1) T1) Tas) Tis) T1 (-T1 (-1+T:
13
T1-2T3+T15-4 Ty T15+5 T3 T15-3 T3 Tis+T] Tis
) 3 h(1]
T
t [l] B (-1+Ty) (7T‘{+T1 T15-T3 Ti5-2 T3 Tis+2 T§ T1s-2 T3 Tus+TS Tis+T35-3 Ty T35+2 T2 T35-T5 T35
T3 (T1-2T3+T15-4 Ty Tas+5 T2 T1s-3 T3 Tus5+T4 Tis)
T3 (-14T
t [15] 1 (-1+Tis)

B T1-2T3+T15-4 Ty Tis+5 T3 T15-3 T3 Tus+T1 Tis
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h{14] (-1+Ty) +h[16] (-1 +Ty) +h[1] (—1+T£)

T

(-1+Ty) (TE-2T9+TL+ (-14Ta) Ty (1+TF (44 (-2+T1)2 Ty) ) Tas+ (14T (3+(-2+T1) T1)) Ths) t (1] Ty (24Ty (<7+Ta (6+(=3+T1) T1))) (-1+
T3 (Tys+Ty (1-2 Ty (-4+Ty (5+(-3+T1) T1)) Tis)) T T (12Tas (41Ty (5+ (34T T

14

_ 1-3T144T3-4T3+T4-T1s+4 To Tas-7 T T1s+7 T5 T15-4 T{ T15+T5 T1s h[1]
T

(-1+T1) (-T§+T15-2 Ty Tys+2 T3 Tys-3 T3 Ty5+2 T4 Ty5-2 TF Tys+T§ Tae
L] N TE (1-3T1+4 T34 T3+T1-Tas+4 Ty Tis-7 T3 Tus+7 T
t [15] (1-3T1+3T3-3T3+T§) (-1+T1s

1-8Ti+4 T34 T3+T] Tiged Ty Ti5-7 T2 Trg+7 T4 T
Tis
h(16] (-1+Ty) +h(1] (-1+ 72

(-1+T1) ((=1+T) T3 (-1+ (-1+T1) 2 Ta) - (1+Ta (L+ (-1+T1) Ta) (=24 (-1+T1) T3)) Tas+ (-1+T1)? (1+(-1+T1) Ty) T35) t [1] . (24 (~2+T1) Ty (¢

T} (1-3Ty+4 T3-4 T3+T4+ (-1+T1)® (14 (-1+T1) T1) Tas) 1-3T+4"
15
1-4T1+8T;-11T3+8 T{-4 T5+T§
-~ 1+0 171 314r 1 itla h[l] h[16]
T
-14T,
t[1] T

T1

hl] (71+ Ti) +h[16] (-1+Ty)

(_2+ Ti +T1) t[1]

16
1-4T;+8T3-11T§:8T4-4 T+ T
T
t 1]
0
0
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