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The Turbo-Gassner Representation
Pensieve header: The turbo Gassner representation. Continues pensieve://2016-06/.

(Alt) In[~ ]:= K& /: K&is := KroneckerDelta[1, Length[Union[{is}]]];

The Burau Representation

n-1- Inverse[{{0@, t}, {1, 1-t}}] /. t>tt// Simplify // Transpose // MatrixForm

Oult[» J//MatrixForm=
( 1-t t )
1 0

=By 5 [S.1 ¢
B ;j[£]:

E/oVjo (1—t) vi +tvy;
E/ovim (1-t) vi+thvy;

1= {{V1s Va2, V3} // B1,3, {V1, Va2, V3} // By 3}

V3

e )

our = {{vis va, (1-t) vi+tvs}, {vi, va, .

1
1- =
t

m-1= {V1, V2, V3} // By,3 // By,3 // Expand

outf-]= {V1, V2, V3}

inf-1= Column@ {R31 = {vq1, Vo, V3} // By, // B1,3// By,3,
R3r = {vi, V2, V3} // By,3// B1,3// B1,2,
R31 - R3r // Expand}
{vl, (17t) vi+t vy, (17t) vy +t ((17t) v2+tv3>}

Ul {vy, (1-t) va+tvy, (1-t) ((1-t)vastvy)+t ((1-t)visrtvs)}
{6, 0, 0}

The Gassner Representation

np= G5 [€] 5= € /.0vim (1-t) vi+tivy;
Ei_,j_[f_] =&/ Vi = (1—t171) Vi +t{1 Vis
1= {Vi, V2, V3} // Gy,3 // G1,3 // Expand

outf-]= {V1, V2, V3}

inf-1= Column@ {R31 = {vq1, Vo, V3} // Gy,2 // G1,3 // Ga,3,
R3r = {Vi, V2, V3} // Ga,3 // G1,3 // G1,2,
R31 -R3r // Expand}
{vl, (17t1) vy +tq Vo, (17t1) vy + 1t ((17t2) v2+t2v3)}

Out[+ ]= {VlJ (1_t1) V1+t1V2, (1—t2> ((1—t1) V1+t1V2) +t2 ((1—t1> V1+t1V3)}
{0, 0, 0}
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inf-1= Column@ {OCL = {Vvy, Vo, V3} // Gy,2 // Gq,3,
OCr = {Vi, V2, V3} // G1,3// G1,2,
0Cl -o0Cr // Expand}
{vi, (1-t1) vi+tivy, (1-t1) vo+tyvs)
Ot fvy, (1-tg) vi+tiva, (1-tg) vy+tyvs}
{0, 0, 0}

Infe]= Column@{UCl = {Vl, Va, V3} // G1_‘3 // Gz,3,
UCr = {vi, V2, V3} // Gz,3 // Gy,3,
UCl -UCr // Expand}

{Vl, Vo, <1—t1) vy + Tt ((1—t2> V2+t2V3)}
Ol ;= fvy, Vo, (1-ty) Va+ty ((1-ty) vi+tyivs)}

{0, 0, V1*tlvl*t2V1+t1t2V1*V2+t1V2+t2V2*t1t2V2}

The Gassner-Plus Representation

=GPy 5 [£.] = Expand[_r:‘ /. {uj IS (1—ti) u; +t; uj,
fooviesf (L-ti) vieftivy+ (ti-1) (ti0e,f-1t;0¢,f) ui+ftius }];
GP; ,; [£.] :=Expand[£ /. {uj» (1-t7) ui+tituy,
foovies f (1-t3) vi+Ftitvy+ (850 -1) (ti 0, f-1t;0¢,f) ui-Ftitu; }];

1= GPchecks = {f[ty, ta, t3] vi, 1, T2, t3] Vo, 11, ta, t3] V3, U1, Uy, U3};

GPchecks // GPy,3 // GPy,3

ou-]= {f[ty, ta, ta] va, flty, ta, ta3] va, ft1, t2, t3] v3, U1, Uz, Uz}

1= R31 = GPchecks // GPy,; // GP1,3 // GP3,3

outf+ J= {'F[tl: ty, t3] va, ft1, ty, ta3] tiuy + Flty, to, 3] vi -
Flte, to, ta) tave+ Flty, to, t3] tava+ tou £O19 [t 1y, 3] -
titoug FOLO [ty ty, t3] - tiug FB%0 [ty to, t3] +tius £2%9 [y, t,, 5],
flty, to, ta] tauy + Flty, to, t3] totoup + Ftg, to, ta] vo - Fty, Ty, t3] tyve+
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Flte, ta, t3] tavo - Flty, to, t3] tatava+ Flty, to, t3] trtavs+ t3u FO%0 [ty to, t3] -
titsug £ [ty 1y, t3] +titsu FOOY [, 1, t3] ~titr tzu FO%Y [ty t,, t3] -

ity up FOLO [t 1o, t3] +ta B £V [y, ), t3] ~taur FR%9 [, 1, t3] +
tiug £H%9 [, ty, T3], g, Up - taup +tg Uy, Up - Ty Up + g Uy -t Ty Uy + tg to Us)

Infe]= R3r = GPchecks // GP2,3 // GP1,3 // GP]_,Z; R31 - R3r

our- {0, 0,0, 0,0, 0)

inf-1= OCLl = GPchecks // GPy,5 // GPy,3

out[+]= {f[tl; ty, T3] va, fty, to, ta3] tyug + Fta, ty, t3] va-
Flte, ta, t3] tove+ Fltg, to, t3] tivo+ toug FO19 [t to, t3] -
titou FOLO [t to, t3] - tiu FB29 [y, ty, t3] +tul F%0 [ty 1o, ts],
flty, ta, t3) taug + Flty, to, 3] vi - Fty, ty, t3] tava+ Flty, to, T3] t1va+
tyug FO0Y [y, to, t3] -t tyu FO0Y [ty to, t3] -ty us £ 229 [y, t,, t3]
thu £E%9 [, t, T3], Ug, U -ta U+ t1 Uy, Up -ty up + ty Uz
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in-1= OCr = GPchecks // GPy,3 // GP1,; OCl - OCr
ou-j- {0, 0, 0, 0, 0, 0}

Question. Does GP factor through G? How?

The End(G) Representation

np= EGi L5 [£.1] Expand[& /. {uj > (1-ti) ui+tiuj, wiowi+ (1-t7) wi, wy->titwi}];
EG; ,; [£ ] Expand[£ /. {uj > (1-t7%) ui+tihuj, wi > wi+ (1-t:) wy, Wi tiw;}]s
EGchecks = FlatteneTable[u; wy, {i, 3}, {Jj, 3}];
EGchecks // EGi,3 // EGy,3

ouff-J= {Ug Wy, Ug Wp, Ug W3, Up W1, Up Wa, Up W3, U3 Wy, U3 W, U3 W3}

Short [R31 = EGchecks // EGy,, // EGy,5 // EGy,3, 10]

Uz Wy Up W3 UpWp Up W3 UpWs UpWs
fupwy +ugwy - —— +ugws - s + -

t t, oty t, tit, tity

Ug Wy Ug W3
U Wy — Tt Ui W+t UpWg +2U3 Wp — —— =t Ug Wy —Up Wy +t7 Uy Wy + 2 Up W3 — -
1 t
Uz W Up W3 Up W3 UpWs Uz W3
t1U1W3—U2W3+t1U2W3, —Ug Wy + — + Uz Wy — Up W3 + + - + Uy W3 —
t1 t1 t2 tit, t2

Up W3 Ug W3  UpWs
- + + ,U1W1—t1U1W1+t1U2W1—t1t2U2W1+t1t2U3W1+2U1W2—
t2 t1t t2

Uz Wy

t1

—t1U1W2—U2W2+t1U2W2+t2U2W2—t1t2U2W2—t2U3W2+t1t2U3W2+

Uz W3

2U1W3— —tl U1W3—U2W3+t1U2W3+t2U2W3—t1t2U2W3—t2 U3W3+t1't2 Us Wi,

t1

U Wy Uq W3 Uq W3 Uq W3

+U2W2ft2U2W2+t2U3W2fU1W3+ +

t1 t1 L) tit

Uz W3 Uq W3 Uq W3 Uy W3
ft2U2W3*U3W3+t2U3W3,f + *U2W3+7+U3W3}

t2 L) tit ts

—Uq Wy + +2U2W37

R3r = EGchecks // EG2,3 // EG1,3 // EG1,2§ R31 - R3r
{6,0,0,0,0,0,0,0, 0}

(# - Collect[EG;,j[#], u_w_, Simplify]) & /@ {ujxWj, Uk W;, Uj Wi, Uj Wi}

Uk W5 1
{Uij%—, UkWi%UkWi-%—(l—t— Uk Wy, UjWk%<1—ti) UiWk+tinWk,
i i
(71+ti)2Uin

ijié(l—ti) UiWi+tinWi— +(—1+ti>Ujo}

ti

The End(G)+c Representation

Is there topology behind this representation?
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nop- EGey i [£.1 := Expand[s“ /. {
CioCi- (1-tit) uiwy, ¢j> ¢+ (1-t7) upwy,
uj > (1-t:) ug+tiuy,
1-t7) wy, wi->titwi}];
EGc; ,; [£] := Expand[¢& /. {
Cio»Ci+ (ti-1)uiw, ¢j-cj+ (1-t;) uiwy,
uj > (1-t3) ug + tituy,
Wi > Wi+ (1—ti) Wi, Wj- tiwj}];

-t
wi—>wi+(

EGcchecks = {€1, €3, €3, Ug W1, Uy Wy, U W3, Uz Wy, Uy Wy, Uy W3, Us Wi, UsWa, UsW3};
EGcchecks // EGcy,3 // EGCy 3

ouf-]= {C1, C2, C3, Ug W1, Ug Wa, U W3, Up W1, Uz Wp, Uz W3, U3 Wy, U3 Wp, U3 W3}

(# - Collect[EGcy,p[#], u_w_, Simplify]) & /@ EGcchecks

1 1
{C1%C1+ *1+7J Uq Wy, C; > Co + 1*7J Uq Wo,
t1 t1
Uy Wp
C3 > C3, UyWg > U Wy + |1 - — ] Ug Wy, U Wp > ——, Uz W3 = Ug W3,
t1 t1

<f1+t1)2U1W2

1
Uy Wp — (1—t1) Ug Wy + tq Up Wy — + (—1+t1) Uy Wo, Uy Wy — (—1+_] Uqg Wy + Uz Wy,

t1 t

1 Us Wy
U2W3%(1ft1> U1W3+'t1U2W3, U3z W1 > U3z Wp + 1ft_ Us Wy, U3W2%—t ,U3W3%U3W3}
1 1

Upw,+¢, // EGC]_,Z

Cy + U1 Wy

(# > Simplify [EGcy,,[#] /. {ui wi -1, u; w; /3 1#j:»0}])& /@ EGechecks

{€Cp > C1, C>Cy, C3 >C3, U Wy > 1, Up W, >0, Uugws > 9,
UpWg >0, UpWp) > 1, UyW3z >0, U3W; > 0, UsW, > 0, U3W3%1}
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Short [R31 = EGcchecks // EGcy,, // EGey,3 // EGCy,3, 10]

Uq Wy Up W3 Uq Wy Up W3 U W3 Uq W3 Uy W3
{Cl—U1W2+ —Ug W3+ —, Cy +Ug Wp - + Ug W3 — - + — Uy W3 + >
1 ty ta ty t; it t;
Uq W3 Uq W3 Uy W3 U; Wy Uq W3 U; Wy Uq W3 Uq W3
C3+ — — + Uy W3 — —, Ug Wp +Ug Wy — + Uq W3 — > + N
t, tit t, ts ta ts t1 tit
Uq W3 Uq Wy Ug W3
,U1W1ft1U1W1+t1U2W1+2U1W2f ft1U1W2fU2W2+t1U2W2+2U1W3* -
tit 1 t1
Uz W Up W3 Up W3  UpWs Uz W3
t1U1W37U2W3+t1U2W3, —Ug Wy + —— + Uy Wy — Ug W3 + + - + Uy W3 — >
t, ta t2 it t2

Ui W3 Up Wz U Ws
+ +

N U1W1—t1U1W1+t1U2W1—tltzU2W1+t1t2U3W1+2U1W2—
t2 ti1ts t2

Uq Wp
—t1U1W2—U2W2+t1U2W2+t2U2W2—t1t2U2W2—t2U3W2+t1t2U3W2+
t1
3
2U1W3———t1U1W3—U2W3+t1U2W3+t2U2W3—t1t2U2W3—t2U3W3+t1t2U3W3,
t;

U Wy Up W3 U W3 Uq W3
—U1W2+—+U2W2—t2U2W2+t2U3W2—U1W3+ + - +2U2W3—
ty ty t; tt

Uy W3 Uq W3 Uq W3 Uy W3
ft2U2W3fU3W3+t2U3W3,f + fU2W3+—+U3W3}
t; t, tit t,

R3r = EGcchecks // EGc,,3 // EGcy,3 // EGCq,55 R31-R3r
{6,0,0,0,0,0,0,0,0,0,0, 0}

The Turbo-Gassner Representation

nop= TG 5 [£.] := Expand[& /. {
fooVe = Plus[fve /. Vi (1-t:) vi+tivy,
(1-t:i) (tide, f-tj0f) (Ue /o uj> (1-t:) ui+tiuy) uswy,
KSp,i f (uj -uyi) u; Wj] s
uj - (1—ti) u; +t; uy,
wi > Wi+ (1-t7) wy, wi> titws}];
TG: ,; [£] := Expand[¢& /. {
foo Ve »Plus[fve /. vi-» (1-t7) vi+titvy,
(1 - tl-) (tl- o f -t atjf) (uk /.uj> (1 - t;l) u; + t;t uj) Ui Wy,
KSp,i f (Ui —uj) u; Wj] s
uj > (1-1t31) ug + tituy,
wi > Wi+ (1-t) wi, Wi tiw}];
TGchecks = {f[ty, ty, t3] vi, f[t1, to, t3] vo, F[t1, ta, t3] v3, U1, Uz, U3, W1, Wy, W3};
TGchecks // TGy,3 // TGy,3

Outf« J= {'F[tlz ta, t3] vi, 'F[tlz t2, 3] va, -F[tll ty, T3] v3, U1, Uz, Us, Wi, Wp, W3}
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i}~ Short[R31 = TGchecks // TGy,; // TGy,3 // TGy,3, 10]
Out[ = J//Short= {'F[tl) tZ: tB} Vi —'F[tl, tz, t3] U% Wy +-F[t1, tz, tS} Ug Uy Wy —
taulwy £ 14, t,, t
Flte, to, t3] UBws + Fty, to, ta] Up Uz Wy - —— [t1, Ty, t3] .
t,
<<15>> + ty up Uy w3f(9,1,0) [t1, t2, t3] - U% WZ.F(l,O,O) [t1, t2, ts] +

2019-11-16 15:20:17

tiudw, F %9 [ty ty, t3] -uiws F109 [ty to, t3] +tyudws F100 [t t, t3],
1 1 1

2 (1,0,0) W3
flty, ta, T3] vi— <1> tyvy+ <«<63> +tfuguaws £19%% [t, T, T3], <5, <1>, }

i1 R3r = TGehecks // TGy 3 // TGy,3 // TGy 5 R31-R3r
our - {0, 0,0,0,0,0,0,0, 0}

nr-1= Short [0C1 = TGchecks // TG1,2 // TG1)3]

<«<1>>

Out[ J//Short= {<<18>> +t <2 £ [ty ty, t3], <<1>>, <6>>,
<«<1>>

1= 0Cr = TGchecks // TGy,3 // TGq,; OCl -OCr

t, tz

our-j= {@, —f[t1, ta, ta] upupws + fty, ty, ta] tyus upws + Fty, to, t3] uguzws - Fty, ty, ta] ty Uy Uz ws,
-Flte, ta, T3l uzupwy + Fty, to, t3] taug upwy + Ftg, o, ta] uguswy - Fty, Ty, t3] t1 us Uz wy,

0,0,0,0,0,0}

A Finite-Rank Turbo-Gassner Representation

womer=mn /in[i_12=0; n/:nli_1n[j_] =0;
FTG: ,; [£.]1 := Expand[¢£ /. {
fooVe »PLlus[fVe /. V> (1-ti-n[il]) vi+ (ti+n[il) vj,
(1-t;1) (ti Oyrif - t; a,,[j]f) (uk /.uj > (1-t1-) u; +t; uj) ui Wy,
K&, 1 (f /. n- 0) (uj -u;) u; wj],
uj > (1-1t) ui+tiuy,
wi > Wi+ (1-t7) wy, wyo ttw}]s
FTG; ,; [£] := Expand[¢& /. {
fooVe = Plus[fve /. vio (1-tit+t2n[i]) vi+ (31 -t n[il) vy,
(1-t:) (tionif-t50nnf) (Ue 7« uj > (1-t3Y) up +t7huj) uswy,
Kér,i (f /. _n - @) (ui-uj) uiw],
uj > (1-t3) ug + titug,
wi > Wi+ (1-t;) wy, wi->tiw}];
ff = fo+ fin[1] +fan[2] + fan[3];
FTGchecks = Expande {ff vy, ff vy, ffvs, us, uy, us, Wy, Wy, wWsz};
(FTGchecks // FTGy,3 // m1,3) - FTGchecks

amour-- {0, 0, 0, 0, 0, 0, 0, 0, O}
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@ 1= ({V1s Vas V3s V1,15 V1,25 V1,35 V2,15 V2,25 V2,35 V3,15 V3,25 V3,35 U1, Uz, U3y Wi, Wo, W3} /.

Ve »n[L1 V) // FTGy,, // Column

Vi — U3 Wy + Up Uy Wy
vi-tivi+tive-vinll] +van[l]
V3

—udwy +tyudwy +vyn[l]

—ufwy 2ty ufwy —tuiw, —tiugupwy +t2ugua Wy + Ve [1] -t va 1]+t vy n[l]

*U1U3W2+t1U1 U3W2+V377[1]

t 2
*tzU%WZJrL:lﬂJerr][z}

—ZtZU%w2+tz—:jﬂ+t1t2u%w2+t2u1u2w2—t1t2u1u2W2+v177[2] —t1V17’][2} +t1V2)’][2}

t
(A oup- = —ta Up Uz Wp + “HHE2 4 vy 1 [2]

t1
vin[3]
vin[3] -tavain[3] +ty1vyn[3]
v3n[3]
uz
u; -t u; +tyup
us
Wi + Wy — ";”j
Wy
t
W3

i1~ Short [R31 = FTGchecks // FTGy,, // FTGy,3 // FTGy,3, 10]

Out[« J//Short= {'Fg Vi — 'Fa U% Wy — 'F1 U% Wy + -Fl t, U% Wy — -FZ t, U% Wy +

'Fz t2 U% Wy
—_— +

t1
fauiw
'F9U1U2W2—'F9U%W3—'F1U%W3+‘F2U%W3—$+f1t1U%W3—f2t2U§W3+
t1
fotouZws fatsuiws fatzuiw
2271 3* 23 3+ 230 37'F2L|1U2W3+'F2t2U1U2W3*'F3t3U1U2W3+
t1 t2 tit
f3t3u;upws W3
7+'F9U1U3W3+'F1V17’][1}+'F2V1)’][2}+'F3V17’)[3}, <<7>>, }
t, t t2

Inf[«]:=
ouf-- {0, 0, 0, 0, 0, 0, 0, 0, 0}

@i inf-1= Short [0C1 = FTGchecks // FTGy,, // FTGy,3]

(Alt) Out[» J/Short=

{<<20>> + <<1> +f3vin[3], <l>>, «<5>,

@i inf-1= Short [0Cr = FTGchecks // FTGy,3 // FTGy 5]

(Alt) Out[ » J//Short=

{<<20>> + <<l>> +f3vin[3], <l>, «<5>,

R3r = FTGchecks // FTG,,3 // FTGy,3 // FTGy,5 R31 -R3r

<«<1>> w3

«<1> 1t

<«<1> w3

«<1>
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o inf-1= 0C1 - 0Cr
(Alt) Outf« J= {0, —'F@ Uq Uz W3 + 'Fa t]_ Uq Up W3 + 'Fe Uq U3z W3 — 'Fe tl Ujg U3 W3,

—'FQU1U2W2+'F9t1U1 U2W2+'F9U1 U3W2—'F9t1 Ug U3z Wy, @, 0, 0, @, 0, 0}

In[«]:= ff = 'F0+'f:17][1] +‘F2T][2] +'F3T][3] +'F4T][4];
FTGchecks4 = Expande {ff vy, ffv,, ffvs, ffvy, uy, Uy, Us, Uz, Wi, Wy, W3, Wa};
inf-1= Short [FOC1 = FTGchecks4 // FTGy,, // FTGy,3 // FTGy,4]
<1>> W3 W

outf - J/Short= {<<30>> +Ff3vin[3] +favinid], <l>, 1>, «<6>, s s —}
«<1> t; t

inf-1= Short [FOC2 = FTGchecks4 // FTGy,3 // FTGy,5 // FTGy,4]

<«<1> W3 Wg
out[» J//Short= {<<30>> +Ff3vin[3] +Ffavin[d], <l>, «<1l>, «<6>, , — —}
«<1>> t; t

i1~ Short [FOC3 = FTGchecks4 // FT1Gy,4 // FTGy,5 // FTGy 3]

<«<1>> W3 Wy
outf - J/Short= {<<30>> +Ff3vin[3] +favinid], <l>, «<1l>, <6>, y T —}
«<1l>> t; t

inf-1= Short [FOC4 = FTGchecks4 // FTGy,4 // FTGy,3 // FTGy,5]

W
outf - J/Short= { <<30>> + f3vin[3] +f4avin(4], «<10>, i}
t1

1= FOC1 - FOC2 - FOC3 + FOC4
our- - {0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, O}

nf-1= FOC1 - FOC2

Out[« ]= {0, *'F@ U U2W3+'F9t1 Usq U2W3+'Fg Usq U3W3*'Fet1 Ujg U3 W3,
f'FgU1U2W2+'th1U1 U2W2+'F9U1 U3W2*'Fet1 Ug U3 Wy, @, 9, 0, @, 0, 0, @, 0, 0}

nf-1= FOC2 - FOC3

outf-]= {0, 'Fe Ug Ungff@tl U U2W3f'F@ U U3W3+'F@t1 Uq U3z W3 —
'FgU1U2W4+'th1U1U2W4+'F9U1U4W47'F9t1U1U4W4, 'FgU]_Usz*'FetlUleWz*
'FgU1U3W2+'th1U1U3W2*'FeulU3W4+'F9t1U1U3W4+'FgU1U4W4*'th1U1U4W4,
—'F9U1U2W2+'th1U1U2W2+'F9U1U4W2—'Fet1U1U4W2—'FgU1U3W3+
fotiuzusws + fousugws - fotiususws, ©,0,0,0,0,80,80,0)

in[-}= FOC1 - FOC3

ouf-1= {0, *'F@ U U2W4+'F9t1 Usq U2W4+'Fe Usq U4W4*'Fet1 Uq Ug Wy,
—'F9U1U3W4+'th1U1U3W4+'F9U1U4W4—'Fet1U1U4W4, —'FQU]_U2W2+'F@t1U1U2W2+'FgU1U4W2—
'Fetlul U4W2—'F9U1 U3W3+'F9t1 U1U3W3+'F9U1U4W3—‘Fatlul usws, 9, 0, 0, 0, 0, 9, 0, 0}

Inf- = (FTGchecks4 // FTGy,5 // FTGy,3 // FTGy,, // FTGy,3 // FTGy,q // FTGy,3 // FTGy,5 // FTGy,3 //
mLz // ﬁ1,4) - FTGchecks4

ouf-- {0, 0, 0, 0, 0,0, 0, 0,0, 0, 0, 0}
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o)~ (FTGehecksa // FTGy,; // FTGy,3 // FTGy,z // FTGy,3 // F1Ga,3 // FT6y,3 // FTGy,5 // FTG1,3 //
ml,z // ﬁ]_,:g) - FTGchecks4

Out[+J= {e, ‘F@U%W3*2'th1U%W3+'th%U%W3f'FgulU2W3+2‘Fet1U1U2W3*‘th%U1U2W3,
'FQU%WZ—Z'th]_U%Wz-F'Fet%U%Wz—feulU2W2+2'F@'t1U1U2W2—'F9t%U1U2W2,
0,0,0,0,0,0,0,0, 0}

nip= Ff = fo + f1n[1] + fan[2] + f3n[3] + fan[4] + fsn[5];
FTGchecks5 = Expande {ff vy, ffv,, ffvs, ffv,, ffvsuy, Uy, U3, Uz, Us, Wi, Wy, W3, Wg, W5};
(FTGchecksS /] FTGy,, // FTGy,3 // FTGy,2 // FTGy,3 // FTGy,4 // FTGy,s // FTGy,4 // FTGl,S) -
FTGchecks5
Out[« J= {9, —'Fg Uz Uy W3 +'F9t1 Uq Uy W3 +'F@ Uq U3 W3 —'Fetl U Uz W3,
f'Fg Uz U2W2+'th1 Ug U2W2+'Fe Ujq U3W2*'F9t1 Ug U3 Wy,
—'Fg Ug U4W5+'th1 U U4W5+'Fe Uq U5W5—'F9t1 Ujq Us W5,
,{30 U% U4W4+th1 U% U4W4+‘Fe U% U5W47‘F@t1 U% Us w4, 0, 0, 0, 0, 0, 0, 0, 0, 0}

The Turbo-Burau Representation

w=n/inli1? =05 n/:nli_1n[j_] =e;
TBi ,; [£.] :=
Expand[s“ /. {
fooVe »PLlus[fve /. vj> (1-t-nlil) vi+ (t+n[il) vy,
(t-1) (0nri1f=-0nr1f) (Ue /7 uj> (1-1t) ui+tuy) u;wy,
Kér,: (f /- _n - @) (uj-u:) uiw],
uj> (1-t) u;+tuy,
wi > Wi+ (1-t7) wy, wio trw}];
ff =fo+fin[l] +fan[2] + f3n[3];
TBchecks = {ff vy, Ff vy, £fvs, ufw, ulwy, Uy, Uy, Uz, Wi, Wo, Ws};

In[«]:= Shor‘t[R31 = TBchecks // TB1,2 // TB]_,3 // TBz)3, 10]

Out[ = J//Short= {'Fe Vi — 'F@ U% Wy — 'Fl U% wy +t 'Fl U% Wy + 'Fz U% wy, -t 'FZ U% Wy + 'Fg Uy Uz Wy — 'Fe U% W3 — 'F]_ U% W3 +

fauw fauiw
t'F1U§W3+2'F2U§W3—ﬁ—tf2U§W3—f3U%W3+ﬁ—fzull,IzW_a,*—t'FzUleW?,*—
t t
W
f3U1U2W3ft‘F3U1U2W3+‘FQU1U3W3+‘F1V177[1] +‘F2V17’7[2] +‘F3V17’][3], <<9>>, _z}
t

)= R3r = TBchecks // TBy,3 // TBy,3 // TBy,2; R31 -R3r
our - {0,0,0,0,0,0,0,0,0,0,0)

inf-}= Short[0C1 = TBchecks // TBy,, // TBy,3]
Outf[ « J//Short= {'F@ Vi — 'Fa U% Wy — 'Fl U% Wy + t ‘F]_ U% Wy + <«<12>> + 'F@ Ujp U3z W3 + ‘Fl Vin [1] + 'Fz Vi n [2] + 'F3 Vi n [3] >
Wy W_3}

«<1>>, «<1>, <«<5>, w + <b6>, —,
t t

imn-1= OCr = TBchecks // TBy,3 // TB1,2; OCl - OCr

Out[«]= {0, —'F9U1U2W3+t'F9U1U2W3+'F9U1U3W3—tfeulU3W3,
—'F9U1U2W2+t'FeU1U2W2+'F@U1U3W2—ter1U3W2, @, 0, @, 9, 0, 9, 0, 0}
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The Turbo@1 Burau (Non) Representation
o= TBLi L5 [£]

Expand[s“ /. {

Vi o (Ve /o V5> (1-t) vi+tv;+K81,: (V1j-Vv1g)) + K, (Uj-Ui) Ui wj,
vl, =

(Vie 7. vlj > (1-1t) vi; + tvl)
uj > (1-t) u;+tuy,

wi > Wi+ (1-t7) wy, wy-trw}];

(t—l) (K&1,i - K&1,5) (uk /. Uuj > (l—t) u; +tLIj) Ui Wy,
TB1lchecks

inf-1= Short [R31

2 2 .
{Vl: V2, V3, V11: V12: V13: Uz Wi, U3 Wp, U, Uz, U3, Wi, Wy, WB})

TBlchecks // TB11,2 // T811,3 // TB].2’3, 10]
Out[+ J//Short= {Vl - U% Wy + Ug Uy Wy — U% W3 + Up U3 W3,

v1—tv1+tv2—v11+v12—u1u2w3+tu1u2w3—tu§w3+u1u3w3—tu1u3w3+tu2u3w3,

Vi-tvi+tva-t2vy+t?vy-vly+vl, -tvl; +tvls, vlg -uw, +tudw, - udws+tulws,
vl —tvly+tvl,-udwy +2tudwy —t2udwy —tugupwy +t2 U Uy Wy - U ws + 2t Ul ws -
t2uiws-tugUpws+t2ugupws, vlg —tvly +tvl —t2 vl + t2vlz - uiw, + 2t udw, -
t2udwy—tugUpwy+ 22U Upwo —t3 Uz Upwo —t2Ug Uz wo + t3 Ug Uz o — U2 W3 +
2tuwlws-t2ulws—tugupws+2t2usupws -t upupws - t2up usws + 3 up Uz ws,
2 2 2 2 2
2 2 uj wp 2 ug ws uj wp us Ws uj ws
Ui Wi + Uj Wy — + U7 W3 — R - + , U, U —tug +tuy,
t t2 t
2 2 W2
Up —tup+tup, —tuy +t%us, Wy +wWy - — + W3 —

W3
b + T 7}
t t t2 ot t?
m-1= R3r = TBlchecks // TBl,,3 // TBli,3 // TBl1 3; R31 - R3r

W3 W W3 W3

ouf- )= {@, @, ~tup Uy Wy +t? Uy Uy Wy + t Uy UsWo - t> Uy U3 W, ©, 0, 0, 0, 8,0, 0, 0,0, 0, 0}
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