Dror Bar-Natan: Academic Pensieve: Talks: ICERM-2305: Braids.nb 2023-05-18 14:53:58

in[-1:= SetDirectory["C:\\drorbn\\AcademicPensieve\\Talks\\ICERM-2305"];
<< Signatures”

1= Kas[X[1, 5, 2, 411 UKas[X[2, 5, 3, 6]1 UKas[X[7, 8, 9, 10]] // FM_, s

out[e]=

) 0 0 0 ) ) ) -1 ) 0 ) 1
-1 (na1e N7 N8 N9 (n.s N3 Ne Ns N2 Na N1 N-2)
N 1 u 1 u ) 0 0 ) ) ) 0 0
n, u 2u*-1 u 1 0 0 0 0 0 0 0 ]
Mg 1 u 1 u ) 0 0 ) ) ) 0 0
Mo u 1 u 2u*-1 0 0 0 0 0 ) 0 ]
N © 0 0 @ 1-2uv* -u -1 -u @ ] 0 2
M3 ) 0 ) 0 -u -1 -u -1 0 ) 0 0
Ne © 0 2 0 -1 —ul1-2u®* -u @ ] ] 0
Ns 0 0 0 0 -u -1 -u (] u 1 u 0
M, 0 0 ) 0 0 0 0 u 2u -1 u 1 0
N, © 0 0 0 ) ) ) 1 u 1 u 0
n, © 0 0 0 0 0 0 u u 2u*-1 o
n, © ) 0 0 ) ) ) ) 0 ) 0 0

/o - Table[K » BR@K, {K, AllKnots[{3, 7}]}]

KnotTheory: The minimum braids representing the knots with up to 10 crossings were provided by Thomas Gittings. See

arXiv:math.GT/0401051.

Out[]=
{Knot[3, 1] - BR[2, {-1, -1, -1} ], Knot[4, 1] - BR[3, {-1, 2, -1, 2}],
Knot[5, 1] - BR[2, {-1, -1, -1, -1, -1}], Knot[5, 2] - BR[3, (-1, -1, -1, -2, 1, -2}],
Knot([6, 1] - BR[4, {-1, -1, -2, 1, 3, -2, 3}], Knot[6, 2] - BR[3, {-1, -1, -1, 2, -1, 2}],
Knot[6, 3] - BR[3, {-1, -1, 2, -1, 2, 2}], Knot[7, 1] - BR[2, (-1, -1, -1, -1, -1, -1, -1}],
Knot([(7, 2] - BR[4, {-1, -1, -1, -2, 1, -2, -3, 2, -3}],
Knot([7, 3] - BR[3, {1,1,1,1,1, 2, -1, 2}],
Knot([7, 4] - BR[4, {1, 1, 2, -1, 2, 2, 3, -2, 3}],
Knot(7, 5] - BR[3, {-1, -1, -1, -1, -2,1, -2, -2}],
Knot(7, 6] - BR[4, {-1, -1, 2, -1, -3, 2, -3}], Knot[7, 7] - BR[4, {1, -2, 1, -2, 3, -2, 3}]}
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in[-]:= OPD[BR[n_, L_List]] := Module[{o, f, y, r=PD[]},
o = Range[n]; f = Table[0O, n];
Do[y = Abs@x; ++f[o[{y, y+1}11; ol{y, y+1}] =ol{y+1, y}1, {x, L}];
o = Range[n]; f = Most@FoldList[Plus, 1, f+1];
Do[y = Abs@x;
AppendTo[r, If[Sign[x] > @,
X[fIoly + 111, fIoMyll +1, flo@y + 111 +1, fIolylll,
X[fIoMyll, floly + 111, fIoDyll +1, fIoDy + 117 + 1]
115
++f[ol{y, y +1}11; oll{y, y +1}11 = oll{y +1, y}1,
{x, L}1;
rl
OPD@BR[Knot[5, 2]]

KnotTheory: The minimum braids representing the knots with up to 10 crossings were provided by Thomas Gittings. See

arXiv:imath.GT/0401051.
Out[e]=
pD[X[21, 7, 2, 8], X[8, 2,9, 3], X[3, 9, 4, 19],
X[4, 13, 5, 14}, X[14, 11, 15, 10], X[11, 5, 12, 6]]

nf-1:= £={3,5, 7};

in[-]:- Most@FoldList[Plus, 1, f+1]
Out[e]=

(1,5, 11)

mn(-1-= Kas[b_BR] := Kas@OPD@b; TL[b BR] := TLeOPDeb;

inl - BR[Knot[7, 2]]
out[e]=
BR[4, {-1, -1, -1, -2, 1, -2, -3, 2, -3}]
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/1= TL@BR[Knot[7, 2]]

Out[e]=
n S
20|u+ -20|u- 23 J (N-20 ng N16 N22
_ 3 (w-1)? (w*-w+1) 2 (0-1) (2w’-4w+3) 2 (0-1)? (20?-3w+3) 2
"l-20 a w (3 w2—5w+3) w-1 - W (Swz—S w+3) B W (314)2—5 w+3) ;
_ 2 (0-1) (3w?-4w+2) 3 (0-1)? (w*-w+1) (w-1) (4w-3) (w’-w+l) :
M16 3w?-5w+3 1-w - W (3 w?-5 w+3) w (3 w?-5 w+3) 771
_ 2 (0-1)° (3w*-3w+2) (w-1) (3w-4) (w*-w+l) 5 (0-1)° (w*-w+1) (w-1) (4
M22 - w (3 w2—5w+3) @ W (3(4)2—5 w+3) B W (3w2—5 w+3) W (
— 3 2 (w-1) 0 2 (w-1) (w-1) (3w3—5 w2+5w—4) 3 (w-1
7719 w (3 w2—5w+3) w (3w2—5 w+3) w (3 w?-5 w+3) w |
N1 0 0 0 0
— 2 (w-1) ) B 2 (w-1) B 2 (w-2) (w-1) 2&
-9 W (3 w2—5w+3> W (3w2—5 w+3) W (3w2—5 u)+3) W (
_ (w-1) (3w-4) (w?-w+l) 2 (0-1) (w?-2w+2) 2 (0-2) (w-1) (w?-2w+2) 2 (w-1
77’17 W (3 w2—5w+3> o w (3(4)2—5 w+3) w (3 w?-5 w+3) B w |
in[-1-- Kas@BR[Knot[7, 2]]
Out[«]=
26(u- @) -0.588... ) - 2@(u— ()0.588... ) . 29(u— @) -0.951... ) - 29(u— 8.951... | —20(u-1)
N 2
Mg
N1e
M2
N1g
N1
N9
.17

inl-]- TL@BR[3, {1, 2, -2, -1}]

Out[-]=
1 e -1 © 0 (%}
0 © 0 -1 o 1
© (Mo M1 Mg 7s 7N 7e)

T, © o o 0
7, © © © o o o
7. @ © e © o o
7. @ © e © o o
7, © © © o o o
7. © @ © 0 o o

http://drorbn.net/AcademicPensieve/Talks/ICERM-2305/#MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: Talks: ICERM-2305: Braids.nb 2023-05-18 14:53:58

in[-]:- Do[Print [TL@BR[2, Table[-1, k]] /. {u—>0, w - -1}], {k, 10, 15}];

9 (N2 N22 N 7M-1)

_ 2 2

?’]712 g -2 —g 2
Ty 2 © 2 o
_ 2 2

Mi  ~3 2 < -2
7, 2 © -2 o
10 (n-13 M2 M2a N-1)
_ 4 4

M3 3 -2 1 2
T, 2 © 2 o
_ 4 4

M4 11 2 1 -2

_ 1 1
77714 g -2 —; 2
T -2 0 2 (%]
— 1 1
My -3 2 3 -2

MTas 13 -2 - 13 2
T -2 © 2 0
_ 4 4

Ts "3 2 n

— 2 2
N1 5 ~2 -5, 2
T -2 © 2 O
— 2 2
Ms —3 2 - 2

T 3 2 1 2
16 -2 0 2 0
_ 4 4

T’]32 *E 2 E -2

7, 2 @ -2 @®

in[-]:= Do[Print [Kas@BR[2, Table[-1, k]] /. u- @], {k, 10, 15}];
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19 (n-12 M2 Nu1 7M-1)

.12 P 0 1o (]
7, © -16 o -10
_ 1

M1 1o e To 0

7, © -18 o -1@

21 (n-13 NM12 N2a N-1)

— 1 1

7]_13 ;l 0 _E 0
N1z 0 -11 o -11
— 1 1

24 T e Er 0

N4 e -11 o -11

23 (n-14 N2 N13 N-1)

N_1a - (4] - 0
T © -12 @ -12
— 1 1

M13 E 0 E 0

M1 e -12 o -12

25 (n-15 N1a N28 N-1)

77715 1*3 0 *1*3 0
. © -13 e -13
— 1 1

28 PR e PR 0

.1 e -13 o -13

27 (n-16 N3e N1s N-1)

77716 a 0 *a 2]
T © -14 @ -14
—_ 1 1

M1s ;‘ 0 a 0

7, © -14 o -14
29 (n-17 M6 N32 T7-1)
77717 — 0 *E (%]
e © 15 @ 15
_ 1

T’]32 E 0 — ]
7, © -15 @ -15

in[-]:= Echo[# -» TL[#][2, 1]] & /@Get["../../Projects/OU/Data/B_3_3.m"];
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BR[3,
BR[3,
BR[3,
BR[3,

BR[3,

BR[3,

BR[3,

BR[3,

BR[3,

BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,

BR[3,

{-2, -2, -2}] > {}

{-2, -2, -1}]1 > {}

{-2, -2, 1}] = {}

{-2, -1, -2}] > {}

{-2, -1, -1}]1 > {}

(-2, -1, 2}] »{m—% ~ne+ — }

K]

w

{-2,1, -2}]->{}

{-2,1,1}] - {}

(-2,1,2)1>{n-

—Te + —

-4 W9}
w w

{-1, -2, -2}] > {}

{-1, -2, 1} ] > {n7-nNa-Ne+ N9}

{-1, -1, -2}] > {}

{-1, -1, -1}] > {}

{-1, -1, 2}] > {}

{-1, 2, -1}] > {}

{-1, 2, 1}] > {n7-n4a-Ne+Ns}

{-1, 2, 2}] > {}

-2, “2}] > {3
-2, 1} ] - {}
1, -2}] - {}
1,1} -{}
1,2} - {}
2, 1}] > {}
2, 2}] > {}
-1, 13- {3
-1, 23] - {}
1, 13- {}
2, -13] - {}
2, 1}] > {}

2, 2}] > {}
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1= BR[3, {-2, -1, 2}] // BraidPlot

Out[e]=
m[-]:= BR[3, {-2, -1, 2}] // TL
out[e]=
1 0 -1 i 0 ﬁ
0 (ns n3 iyl N9 n-1 n-a)
n, © 0 0 0 0 0
_ -1 -1
n; © ] ] sz 0 - =
_ -1 -1
e © ] ] - 0 “’wz
— 2 (w-1)2 w-1  (w-1) (2w-1)
To 0 -((w-1)w) (v-1w -2 o :
n, © 0 0 w-1 0 1-w
574 0 (w-1) w S ((w-1) w) (w-2) (w-1) w-1 _(w-1)?
w w w
m[-]:= BR[3, {1, -2, -1}] // TL
Out[«]=
1 0 -1 i 0 ﬁ
0 (ns n3 iyl N9 n-1 n-a)
n, © 0 0 0 0 0
_ -1 1
n; @ = 0 -5
e O 0 ) - ) o
— 2 (w-1)2 w-1  (w-1) (2w-1)
To 0 -((w-1)w) (v-1e -2 oo LB
n, © 0 0 w-1 0 1-w
2
s ©  (w-1w -((w-1)p 2D el 0D
w w w

in[-]:- Echo[# —» Kas[#][2, 1]] & /@Get["../../Projects/0OU/Data/B_3_3.m"];
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In[«]:=
Out[e]=

In[«]:=

Out[]=

BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,
BR[3,

BR[3,

Select[Get["../../Projects/OU/Data/B_3_4.m"], Length[TL[#]1[2, 1]] > 1 &]

{1

Select[Get["../../Projects/OU/Data/B_3 5.m"], Length[TL[#]1[2, 1]] > 1 &]

{3

{-2, -2, -2}] > {}

{-2, -2, -1}]1 > {}

{-2, -2, 1}] = {}

{-2, -1, -2}] > {}

{-2, -1, -1}]1 > {}

{-2, -1, 2}] = {}

{-2,1, -2}] > {}

{-2,1, 1} > {}
{-2,1, 2}]1 > {}

{-1, -2, -2}] > {}

{-1, -2, 1}] > {}

{-1, -1, -2} ] > {}

{-1, -1, -1}] > {}

{-1, -1, 2}] = {}

{-1, 2, -1}] > {}

{-1, 2, 1} ] > {}

{-1, 2, 2} ] > {}

-2, -2}] > {}
-2, 1} ] - {}
1, -23]-{}
1,1}] - {}
1, 2}] - {}
2,1} ] - {}
2,2} ] - {}
-1, -13] - {3
-1, 23] - {}
1,1}] - {}
2, -1} - {3}
2,1} ] - {}

2,2} ] - {}
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in[-]:- Select[Get["../../Projects/OU/Data/B_4_4.m"], Length[TL[#][2, 1]] > 1 &]
Out[e]=

{1

in[-1:- Select[Get["../../Projects/OU/Data/B_4 5.m"], Length[TL[#][2, 1]] > 1 &]

Out[«]=

{BR[4, {-3, -2, -1, 2, 3}], BR[4, {-3, -2, 1, 2, 3}],
BR[4, {-3, 2, -1, -2, 3}], BR[4, {-3, 2,1, -2, 3}], BR[4, {-1, -2, -3, 2, 1}],
BR[4, {-1, -2, 3, 2, 1}], BR[4, {1, -2, -3, 2, -1}], BR[4, {1, -2, 3, 2, -1} ]}

-~ TL@BR[4, {1, -2, 3, 2, -1}]

Out[]=

1 ) -1 ) E ) 1 0

w w
0 ) ) -1 E ) _1 1

w w
90 (n.u1 Na N1e n7 N1a n-1 n_s n-g)
M. O ) ) 0 0 ) ) )
M. @ 0 ) 0 = e - e

_ w-1 w-1
Mo O 0 0 0 -2 e = 0

— (w-1)2 (w-1)?

n, @ 0 0 0 “’wz 0 -= 0
e 0 -((w-1w w-1 (w-1)>2 0 -”7*1 “)71 0
n, © ) 0 0 w-1 o 1-w o
7. © (w-Dw 1-w - (w-1)% 1-u < (“T”z )
Mg © ) ) ) 0 ) ) )

inl - BraidPlot@BR[4, {1, -2, 3, 2, -1}]

Out[«]=
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inl-1- Kas@BR[4, {1, -2, 3, 2, -1}]

Out[e]=
1 0 -1 0 1 0 -1 0
@ (M1 Na TN n7 114 n-1 n-s n-g)
n., © o 0 ) 0 0 0 0
Ma 0 0 -1 -u 0 u 1
Nie © 2 -u 1-2u? 0 2u*-1 u
7y @ -1 -u 2u*-3 —u -1 0 1
Mg © -ul1-2u®> -—u -1 —u -2 (u-1) (u+1) u
n, © @ 0 -1 —u 0 u 1
N © u 2u*-1 ) -2 (u-1) (u+1) u 4u*-3 0
ng © u u 0 1-2u?
(1= Select[Get["../../Projects/OU/Data/B_3 _3.m"], Length[Kas[#]1[2, 1]] > 0 &]
Out[-]=

{}

in[-]:= Select[Get["../../Projects/OU/Data/B_3_4.m"], Length[Kas[#][2, 1]] > 0 &]
Out[«]=

{}
in[-1:= Select[Get["../../Projects/OU/Data/B_3_5.m"], Length[Kas[#][2, 1]] > 0 &]
Out[e]=
{BR[3) {_2) _1) _11 _2: 1}]: BR[3) {_2) 1: 2) 2) 1}})
BR[3, {-1, -2, -2, -1, 2}], BR[3, {-1, 2,1, 1, 2}]}

-]~ BR[3, {-1, 2, 1, 1, 2}] // BraidPlot

N /

/ /
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inl-1- Kas@BR[3, {-1, 2, 1, 1, 2}]

Out[e]=

1 (7] 1 2u
3 3
Ze(ufg)fZG(qu%)*l (N-9 N13 Na Ne
Mg 0 0 0 0
. 4 (u-1) (u+l) 2 (u-1) (u+l) (2u-1) (2u+l)
M13 0 4u?-3 0 4u%-3
4 0 0 4u®-3 u(4u?-3)
_ 2 (u-1) (u+l) (2u-1) (2us+l) 2 (2v?-1) (16u*-16u+1) u
Mg 0 - s u(4u®-3) s
- ° 8 (u_l)zu (u+1) 43 u (32 u4—£214 u?+13)
4u-3 4u*-3
_ 2 (u-1) (u+l) (2u-1) (2u+1) 2 (2v”-1) (16u*-16u+1) u
Ns 0 - i s u(4u®-3) s
i1~ TL@BR[3, {-1, 2, 1, 1, 2}]
Out[e]=
-1 (N 13 Na N8 n-1 n-s)
— wr-w+l w-1
M_9 T w-11-2w T (7] 7]
My -8 2 0 0 )
2
ﬁ4 w-2 1-w Y w+1 0 ) _ w1
w w w
_ 1 (w-1) (w+l)
g l-w @ 0 0 S e
n_1 0 (%} 0 w-1 0 1-w
ﬁ,5 0 ) w-1 (w-1) (w+1) w-1 )
w w

in[-]:= Column@DeleteCases[_ - {0, 0}][# -» {Length[TL[#][2, 1], Length[Kas[#]1[2, 1]]} & /@
Get["../../Projects/OU/Data/B_3_5.m"]]

Out[«]=

R[(3, {-2, -2, -1, 2, 2}] - {1, @}
BR[3, {-2, -2,1,2,2}] - {1, 0}
BR[3, {-2, -1, -1, -2, 1}] - {0, 1}
BR[3, {-2, -1, -1, -1, 2}] - {1, O}
BR[3, {-2, -1, 2, 2, -1}] - {1, @}
BR[3, {-2,1,1,1, 2}] - {1, @}
BR[3, {-2,1,2,2,1}] - {0, 1}
BR[3, {-1, -2, -2, -2, 1}] - {1, O}
BR[3, {-1, -2, -2, -1, 2}] - {0, 1}
BR[3, {-1, -2,1,1, -2}] - {1, @}
BR[3, {-1, -1, -2, 1, 1}] - {1, 0}
BR[3, {-1, -1, 2,1, 1}] - {1, @}
BR[3, {-1, 2, 1,1, 2}] - {0, 1}
BR[3, {-1, 2, 2, 2,1}] - {1, @}
BR[3, {1, -2, -2, 1, 2}] - {1, @}
BR[3, {2, -1, -1, 2, 1}] - {1, @}
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in[-]:= Column@DeleteCases[_ - {0, 0}][# -» {Length[TL[#][2, 1]], Length[Kas[#]1[2, 1]]} & /@
Get["../../Projects/OU/Data/B_4_3.m"]]

Out[«]=

-2,3}] > {1, @}
2,3}] » {1, 0}
-3,2}] > {1, 0}
-1, 2}] > {1, 0}
1, 2}] > {1, 0}
3,2}] > {1, 0}
-2,1}] > {1, @}
2,1}] > {1, 0}

-

-

-

-

-

-

w
=
IS
g

— e e e e ey m
|

P R NMNNNMNWW
-

-

in[-]:= Column@DeleteCases[_ - {0, 0}][# -» {Length[TL[#][2, 1]], Length[Kas[#]1[2, 1]]} & /@
Get["../../Projects/OU/Data/B_4_4.m"]]
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BR[4, {1, -3, -2, 3}] - {1, 0}
BR[4, {1, -3, 2, 3}] - {1, @}
BR[4, {1, -2, -3, 2}] - {1, @}
4, {1, -2, 3, 2}] - {1, @}
BR[4, {1, 3, -2, -1}] - {1, @}
BR[4, {1, 3, 2, -1}] - {1, 0}
4, {2, -1, -3, -2}] - {1, 0}
BR[4, {2, -1, 3, -2}] - {1, 1}
BR[4, {2,1, -3, -2}] - {1, 1}
BR[4, {2,1, 3, -2}] » {1, @}

Out[-]=

BR[4, {-3, -2, -2, 3}] - {1, 0}
BR[4, {-3, -2, -1, 2}] > {1, @}
BR[4, {-3, -2, -1, 3}] - {1, @}
BR[4, {-3, -2,1, 2}] » {1, O}
BR[4, {-3, -2, 1, 3}] » {1, 0}
BR[4, {-3, 2, -1, -2}] > {1, @}
BR[4, {-3, 2, -1, 3}] - {1, O}
BR[4, {-3, 2,1, -2}] - {1, O}
BR[4, {-3, 2,1, 3}] » {1, 0}
BR[4, {-3, 2, 2, 3}] » {1, 0}
BR[4, {-2, -3, -3, 2}] - {1, 0}
BR[4, {-2, -3, 2, -1}] - {1, 0}
BR[4, {-2, -3, 2,1}] - {1, 0}
BR[4, {-2, -1, -3, 2}] > {1, @}
BR[4, {-2, -1, -1, 2}] > {1, @}
BR[4, {-2, -1, 2, -3}] > {1, @}
BR[4, {-2, -1, 2, 3}] - {1, O}
BR[4, {-2, -1, 3, 2}] - {1, 1}
BR[4, {-2, 1, -3, 2}] » {1, 1}
BR[4, {-2,1,1, 2}] > {1, O}
BR[4, {-2,1, 2, -3}] - {1, O}
BR[4, {-2,1, 2, 3}] - {1, 0}
BR[4, {-2,1, 3, 2}] - {1, @}
BR[4, {-2, 3,2, -1}] - {1, O}
BR[4, {-2, 3, 2,1}] > {1, @}
BR[4, {-2, 3, 3, 2}] - {1, @}
BR[4, {-1, -3, -2, 3}] - {1, 0}
BR[4, {-1, -3, 2, 3}] » {1, 0}
BR[4, {-1, -2, -3, 2}] - {1, 0}
BR[4, {-1, -2, -2, 1}] - {1, 9O}
BR[4, {-1, -2,1, -3}] - {1, O}
BR[4, {-1, -2, 1, 3}] - {1, @}
BR[4, {-1, -2, 3, 2}] - {1, @}
BR[4, {-1, 2,1, -3}] - {1, O}
BR[4, {-1, 2,1, 3}] > {1, @}
BR[4, {-1, 2, 2,1}] > {1, @}
BR[4, {-1, 3, -2,1}] > {1, O}
BR[4, {-1, 3, 2,1}] > {1, @}

[

[

[

[

[

[

[

[

[

[
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in[-]:= Column@DeleteCases[_ - {0, 0}][# -» {Length[TL[#][2, 1]], Length[Kas[#]1[2, 1]]} & /@
Get["../../Projects/OU/Data/B_4_5.m"]]

Out[-]=

BR[4, {-3, -3, -2, -1, 2}] - {1, O}
BR[4, {-3, -3, -2,1, 2}] - {1, @}
BR[4, {-3, -3, -2, 3, 3}] - {1, 0}
BR[4, {-3, -3, 2, -1, -2}] - {1, @0}
BR[4, {-3, -3, 2,1, -2}] » {1, 0}
BR[4, {-3, -3, 2, 3, 3}] - {1, 0}
BR[4, {-3, -2, -2, -3, 2}] > {0, 1}
BR[4, {-3, -2, -2, -2, 3}] - {1, 0}
BR[4, {-3, -2, -2, -1, 3}] - {1, O}
BR[4, {-3, -2, -2, 1, 3}] - {1, 0}
BR[4, {-3, -2, -1, -2, 3}] - {1, O}
BR[4, {-3, -2, -1, -1, 2}] - {1, O}
BR[4, {-3, -2, -1, -1, 3}] - {1, O}
BR[4, {-3, -2, -1, 2, -3}] - {1, O}
BR[4, {-3, -2, -1, 2, 3}] - {2, 1}
BR[4, {-3, -2, -1, 3, 2}] - {0, 1}
BR[4, {-3, -2,1, -2, 3}] - {1, 0}
BR[4, {-3, -2,1,1, 2}] - {1, O}
BR[4, {-3, -2, 1,1, 3}] - {1, 0}

(4, {-3

(4, {-3

(4, {-3

(4, {-3

(4, {-3

(4, {-3

(4, {-3

(4, {-3

(4, {-3

(4, {-3

(4, {-3

(4, {-3

(4, {-3

(4, {-3

(4, {-3

(4, {-3

(4, {-3

(4, {-3

(4, {-3 1

(4, {-3,-2,1,2,-3}] > {1, 0}

(4, {-3,-2,1,2,3}] > {2, 1}

(4, {-3,-2,3,3,-2}] > {1, 0}

(4, {-3,2,-1, -2, -3}] > {1, @}
BR[4, {-3,2, -1, -2, 3}] > {2, 1}

(4, {-3,2,-1, -1, -2}] > {1, @}

(4, {-3,2,-1, -1, 3}] - {1, @}

(4, {-3,2, -1, 2, 3}] > {1, 0}

(4, {-3

(4, {-3

(4, {-3

(4, {-3

(4, {-3

(4, {-3

(4, {-3

(4, {-3

(4, {-3

(4, {-3

(4, {-3

(4, {-2

(4, {-2

(4, {-2

(4, {-2

(4, {-2

(4, {-2

(4, (-2

(4, (-2

(4, {-2

BR[4, {-3,2,1, -3, -2}] » {0, 1}
BR[4, {-3,2,1, -2, -3}] » {1, 0}
BR[4, {-3,2,1, -2, 3}] » {2, 1}
BR[4, {-3,2,1,1, -2}] - {1, @}
BR[4, {-3,2,1,1, 3}] - {1, @}
BR[4, {-3, 2,1, 2,3}] - {1, 0}
BR[4, {-3, 2,1, 3, 2}] - {0, 1}
BR[4, {-3, 2, 2, -1, 3}] - {1, @}
BR[4, {-3,2,2,1, 3}] - {1, @}
BR[4, {-3, 2,2, 2,3}] - {1, 0}
BR[4, {-3, 2, 3, 3, 2}] - {0, 1}
BR[4, {-2, -3, -3, -3, 2}] - {1, @}
BR[4, {-2, -3, -3, -2, 3}] - {0, 1}
BR[4, {-2, -3, -3, 2, -1}] - {1, O}
BR[4, {-2, -3, -3, 2, 1}] - {1, @}
BR[4, {-2, -3, 2, -1, -2}] - {0, 1}
BR[4, {-2, -3, 2, -1, -1}] - {1, @}
BR[4, {-2, -3, 2,1, 1}] - {1, @}
BR[4, {-2, -3, 2, 2, -3}] - {1, @}
BR[4, {-2, -2, -3, 2, 2}] - {1, @}
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BR[4, {-2, -2, -1, 2, 2}] - {1, @}
BR[4, {-2, -2, 1, 2, 2}] - {1, @}
BR[4, {-2, -2, 3, 2, 2}] - {1, @}
BR[4, {-2, -1, -3, -3, 2}] - {1, @}
BR[4, {-2, -1, -3, -2, 3}] - {0, 1}
BR[4, {-2, -1, -1, -3, 2}] - {1, O}
BR[4, {-2, -1, -1, -2, 1}] - {0, 1}
BR[4, {-2, -1, -1, -1, 2}] - {1, @}
BR[4, {-2, -1, -1, 2, -3}] - {1, @}
BR[4, {-2, -1, -1, 2, 3}] - {1, O}
BR[4, {-2, -1, -1, 3, 2}] - {1, @}
BR[4, {-2, -1, 2, -3, -3}] - {1, 0}
BR[4, {-2, -1, 2, 2, -1}] - {1, @}
BR[4, {-2, -1, 2, 3, 3}] - {1, @}
BR[4, {-2, -1, 3, 2, -1}] - {0, 1}
BR[4, {-2, -1, 3, 2, 1}] - {0, 1}
BR[4, {-2, -1, 3, 3, 2}] - {1, @}
BR[4, {-2,1, -3, -3, 2}] » {1, 0}
BR[4, {-2,1, -3, 2, -3}] » {0, 1}
BR[4, {-2,1, -3, 2, 3}] » {0, 1}
BR[4, {-2, 1,1, -3, 2}] - {1, @}
BR[4, {-2,1,1,1, 2}] - {1, @}
BR[4, {-2, 1,1, 2, -3}] - {1, @}
BR[4, {-2,1,1, 2, 3}] - {1, @}
BR[4, {-2, 1,1, 3, 2}] - {1, @}
BR[4, {-2,1, 2, -3, -3}] - {1, @}
BR[4, {-2,1,2,2,1}] - {0, 1}
BR[4, {-2,1, 2, 3,3}] - {1, 0}
BR[4, {-2,1, 3, 3, 2}] - {1, @}
BR[4, {-2, 3,2, -1, -1}] - {1, 0}
BR[4, {-2,3,2,1,1}] - {1, @}
BR[4, {-2, 3, 2,2, 3}] - {0, 1}
BR[4, {-2, 3, 3,2, -1}] - {1, @}
BR[4, {-2, 3,3, 2,1}] - {1, @}
BR[4, {-2, 3, 3, 3, 2}] - {1, @}
BR[4, {-1, -3, -2, -2, 3}] - {1, 0}
BR[4, {-1, -3, 2, -1, 3}] » {1, 0}
BR[4, {-1, -3, 2, 2, 3}] » {1, @}
BR[4, {-1, -2, -3, -3, 2}] » {1, @}
BR[4, {-1, -2, -3, 2, -1}] - {1, @}
BR[4, {-1, -2, -3, 2, 1}] - {2, 1}
BR(4, {-1, -2, -2, -2, 1}] - {1, O}
BR[4, {-1, -2, -2, -1, 2}] - {0, 1}
BR[4, {-1, -2, -2, 1, -3}] - {1, O}
BR[4, {-1, -2, -2, 1, 3}] - {1, @}
BR[4, {-1, -2,1, -3, -3}] - {1, 0}
BR[4, {-1, -2, 1, -3, 2}] » {0, 1}
BR[4, {-1, -2,1,1, -2}] - {1, 0}
BR[4, {-1, -2, 1, 3, 3}] » {1, @}
BR[4, {-1, -2, 3, -2, 1}] » {1, 0}
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BR[4, {-1, -2, 3, 2, -1}] - {1, @}
BR[4, {-1, -2, 3, 2, 1}] - {2, 1}
BR[4, {-1, -2, 3, 3, 2}] - {1, @}
BR[4, {-1, -1, -3, -2, 3}] - {1, O}
BR[4, {-1, -1, -3, 2, 3}] - {1, @}
BR[4, {-1, -1, -2, -3, 2}] - {1, O}
BR[4, {-1, -1, -2, 1, 1}] - {1, 0}
BR[4, {-1, -1, -2, 3, 2}] - {1, O}
BR[4, {-1, -1, 2,1, 1}] - {1, @}
BR[4, {-1, 2, -3, 2,1}] » {1, @}
BR[4, {-1, 2, -1, 3, -2}] - {0, 1}
BR[4, {-1, 2,1, -3, -3}] - {1, @}
BR[4, {-1,2,1,1, 2}] - {0, 1}
BR[4, {-1, 2,1, 3, 2}] - {0, 1}
BR[4, {-1, 2,1, 3, 3}] - {1, @}
BR[4, {-1, 2, 2,1, -3}] - {1, @}
BR[4, {-1, 2, 2,1, 3}] - {1, 0}
BR[4, {-1,2,2,2,1}] - {1, @}
BR[4, {-1, 2,3, 2,1}] - {1, @}
BR[4, {-1,3, -2, -2, 1}] » {1, 0}
BR[4, {-1, 3, -2, 1, 3}] - {1, @}
BR[4, {-1, 3,2, 2,1}] - {1, @}
BR[4, {-1, 3, 3, -2, 1}] - {1, @}

[

[

(

[

(

(

(

(

(

(

[

[

(

[

(

(

(

(

(

(

[

[

(

BR[4, {-1,3,3,2,1}] > {1, 0}

BR[4, {1, -3, -2, -2, 3}] > {1, @}

BR[4, {1, -3, -2,1,3}] > {1, @}

BR[4, {1, -3, 2,2, 3}] > {1, 0}

BR[4, {1, -2, -3, -3, 2}] > {1, @}

BR[4, {1, -2, -3,2, -1}] > {2, 1}

BR[4, {1, -2, -3, 2, 1}] > {1, @}

BR[4, {1, -2, -2, 1, 2}] > {1, @}
[ 1, -3, 2}] > {0, 1}
[ 3,-2,-1}] > {1, 0}

BR[4, {1, -2,3,2,-1}] > {2, 1}
[ 3,2,1}] > {1, 0}
[ 3,3,2}] > {1, 0}
(
(
(
(
[
[
[
[
(
(
(
(
(
(

)

BR[4, {1,1, -3, -2, 3}] - {1, 0}
BR[4, {1,1, -3, 2,3}] - {1, @}
BR[4, {1,1, -2, -3, 2}] - {1, @}
BR[4, {1,1, -2, 3, 2}] - {1, @}
BR[4, {1, 2, -3, 2, -1}] - {1, @}
BR[4, {1, 2, 3, 2, -1}] - {1, @}
BR[4, {1, 3, -2, -2, -1}] - {1, @}
BR[4, {1, 3, -2, -1, 3}] - {1, @}
BR[4, {1, 3, 2,2, -1}] - {1, @}
BR[4, {1, 3, 3, -2, -1}] - {1, @}
3

» 3,2, -1}] - {1, 0}

4, {2, -3, -3, 2, 3}] » {1, @}
4, {2, -1, -3, -3, -2}] - {1, 0}
4, {2, -1, -1, -3, -2}] > {1, 0}
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BR[4, {2, -1, -1, 2, 1}] > {1, @}
(4, {2, -1, -1, 3, -2}] > {1, @}
(4, {2, -1, 3, -2, 3}] > {0, 1}
(4, {2, -1, 3, 3, -2}] > {1, @}
(4, {2, 1, -3, -3, -2}] > {1, 0}
(4, {2,1, -3, -2,1}] > {0, 1}

BR[4, {2, 1,1, -3, -2}] > {1, @}
(4, {2,1,1,3,-2}] > {1, 0}
(4, {2,1,3,3,-2}] > {1, 0}
(4, {3,-2,-2,3,2}] > (1, 0}
(4, {3, -2, -1, 3, 2}] » {6, 1}

BR[4, {3, -2,1, -2, -3}] > {1, 0}

BR[4, {3, 2, -1, 2, -3}] - {1, @}

in[-]:= Bl = BR[4, {1, -2, 3, 2, -1}];
B2 = BR[4, {1, -2, 1, -3, 2}];

in[-]:- BraidPlot /@ {B1, B2}

Out[«]=
/
/ N/ /
SO
/[ ]:- OPD /@ {B1, B2}
Out[«]=
{PD[X[5, 2, 6, 1], X[2, 8, 3, 9], X[11, 4, 12, 3], X[12, 10, 13, 9], X[6, 13, 7, 14]],
PD[X[5, 2, 6, 1], X[2, 9, 3, 18], X[10, 7, 11, 6], X[3, 12, 4, 13], X[13, 8, 14, 7] ]}
inl - Kas /@OPD /@ {B1, B2}
Out[e]=

0

1 (%} -1 0 1 0 -1 €

(N-11 Na N1e n7 N1a n-1 n-s n-

11 0 0 0 0 0 0 0 €
MNa 0 0 0 -1 -u 0 u 1
{ﬁle 0 0 0 -u 1-2u? 0 202 -1 L
5 0 -1 -u 2u%2-3 —-u -1 0 1
N1a 0 -u 1-2u? -u -1 Y -2 (u-1) (u+1) L
N1 0 0 0 -1 -u 0 u 1
N.s e u 2u%-1 e -2 (u-1) (u+1) u 4u*-3 €
N_g 0 1 u 1 u 1 (%] 1-:
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/-]~ TL /@OPD /@ {B1, B2}

Out[e]=
1 0 -1 0 1 0 . 0
w w
0 0 0 -1 1 0 1 1
w w
0 (nu Na N1e n7 Na N Nns N
T O 0 0 0 ) ) ) )
-1 -1
M, © 0 0 0 = e -5 o
_ -1 -1
{ Mo © 0 0 0 - e o= o |,
— (0-1)° (0-1)2
7, ] ] ] ] ‘“wz e - ]
e @ -((w-1)w) w-1 (w-1)2 0 -”’7’1 “71 0
7, © 0 0 0 w-1 © 1-w o
7. o (w-1)w 1-w-(@-1)% 1-0 = “’;”2 )
ng © 0 0 0 0 0 0 )
1 0 -1 1 0 0 0 -1
-1 (n.11 Na MNie n7 Na N1 Ns n-g)
7.4, © © o ) e o o 0
T, 0 ) et e o o !
w w
N1e 0 0 l1-w 0 0 (] w-1
— w-1 2 (U-’Z‘UJ*']-) w+1 2 wr-w+2
777 0 1 - w w - w e B w }
_ w1 w-1
N1a 0 0 -w-1 == v W 2
7, © 0 0 0 w-1 © 1-w @
7. © © ® 20 20 U L1y
w w
— w-1 2w -w+l w+1 w2+l
n_g 0 w-1 - o 2 o - " "
in[-]:- Grid@Table[
f1 = TLSig[B]; f2 = KasSig[B];
{B, Plot[f1, {u, -1, 1}], Plot[f2, {u, -1, 1}]},
{B, Get["../../Projects/OU/Data/B_4_3.m"]}
1
Out[e]=
1.5F 2.0
BR[4, (-3, -3, -3}] 1o &
051 1.0
-1.0 —(;.5 0t5 1.0 -1.0 —6.5 0f5 1.0
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2.0 2.0
15 1.8
16
BR[4, {_3) -3, _2}1 i 14
05 1.2
-10  -05 0.5 10 -1.0  -05 0.5 1.0
2.0 1.0
15 0.8
0.6
BR[4, {-3, -3, 2 10
(4, {-3, » 2}] 04
0.5 0.2
10  -05 0.5 1.0 -1.0  -05 0.5 1.0
2.0 2.0
15 1.8
16
BR[4, {-3, -2, -3}] B 14
0.5 12
-10  -05 05 10 -1.0  -05 0.5 1.0
2.0 2.0
15 1.8
1.6
BR[4, {-3, -2, -2}] B 14
05 12
10  -05 0.5 1.0 -1.0  -05 0.5 1.0
1.0 3.0
2.5
05 2.0
BR[4, {-3, -2, -1}] ‘ ‘ : +5
10  -05 05 1.0
1.0
-0.5 05
-1.0 10  -05 0.5 1.0
10 1.0
0.8
0.5
0.6
BR[4, {-3, -2, 1}] . - : :
-1.0 -0.5 0.5 1.0 0.4
-0.5 0.2
-1.0 10  -05 05 1.0
1.0 1.0
0.5 05
BR[4, {-3, -2, 3}] - ‘ ‘ - ‘ ‘ ‘
10  -05 0.5 1.0 -1.0  -05 0.5 1.0
-0.5 -0.5
-1.0 -1.0
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2.0 +6
15 08¢
06f
BR[4, {-3, 2, -3 10
(4, {-3, 2, -3}] "
05 o2h
10 -05 05 10 10  -05 05 1.0
1.0 1.0¢
08f
05
06f
BR[4, (-3, 2, -1}] - , ‘ ‘
? 2 10 -05 0.5 1.0 04f
05 02f
-1.0 10  -05 05 1.0
1.0 1 1 1 1
10  -05 05 1.0
05 —02f
_04Ff
BR[4, {-3, 2, 1}] - : ’
10 -05 0.5 1.0 _06F
-05 -08f
-1.0 _1.0f
10 -05 05 1.0 10 | -05 05 1.0
05 _02f
_04f
BR[4, {-3, 2, 2}] +6
_06Ff
-15 sl
20 +6
1.0 1.0F
05 05F
BR[4, {_31 2, 3}] - - : . - - :
10 05 0.5 10 1.0 05 05 1.0
05 _05Ff
-1.0 -1.0¢
2.0 2.0
15 8¢
16F
BR[4, {-2, -3, -3}] v 14F
05 12
10 -05 05 10 10  -05 05 1.0
1.0 1.0F
05 05F
BR[4, {-2, -3, 2}] - : : Lo : : :
10  -05 05 10 10  -05 05 1.0
05 _05Ff
-1.0 -1.0¢
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2.0 2.0
15 1.8
16
BR[4, {-2, -2, -3}] i 14
05 1
10 -05 05 10 10  -05 05 1.0
15 2.0
BR[4, {-2, -2, -2}] 1.0 1.5
05 1.0
10  -05 05 10 -10  -05 05 1.0
2.0 2.0
15 1.8
16
BR[4, {-2, -2, -1}] 6 14
05 1
10 -05 0.5 10 10  -05 05 1.0
20 +6
15 08
06
BR[4, {-2, -2, 1 1.0
(4, {-2, -2, 1}] 04
05 02
10  -05 05 10 10  -05 05 1.0
2.0 +6
15 0.8
06
BR[4, {_2: -2, 3}] i
0.4
05 0.2
10 05 05 10 1.0 05 05 1.0
1.0 3.0
25
05 20
BR[4: {_2) -1, _3}] - - . . +5
10 -05 0.5 1.0 10
05 05
-1.0 10  -05 05 1.0
2.0 2.0
15 18
16
BR[4, {-2, -1, -2}] e 14
05 12
10 05 05 10 10 05 05 1.0
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BR[4, {-2, 1, -2}]

BR[4, {_21 1: 1}]

BR[4, {-2,1, 2}]
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20F 2.6
15F 1.8
1.6
’ 1.4
05¢ 1.2
-05 05 05
1.0 1.0
05F 05
05 05 05
-05} -05
10} 10
1.0F 10
058
05F
06
-0.5 0.5 0.4
-0.5¢ 0.2
-1.or 05
10f 1.0
058
05F
06
05 05 0.4
-05} 0.2
10} 05
20F 46
15k 058
06
’ 0.4
05F 0.2
-05 05 05
-05 05 05
sk -0.2
~04
' -06
15 08
20} 46
1.0F 1.0
05F 05
05 05 05
-05} -05
-1.0F -1.0
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1.0 1 1 1 1
10 05 05 1.0
05 0.2
0.4
BR[4, {-2, 1, 3}] : : ’
10 -05 0.5 1.0 06
05 08
-1.0 210
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