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Pensieve header: Attempted unitarity for the two-variable version of the Gassner invariant.

Definitions.

U [t_, s_] := ReplacePart [
ldentityMatrix[n],
{{i,1}y>1-s, {i,i+1}-1,

{ +1, i}y->t, {i+1, 1 +1} -0}

Ui rzwl\,/ii[ti, s ] :=lnverse[U [t, s]1;
Q[ ] := Table[
which[i <j, 0, i =], Meow-1) > toon-1) (t“””_l)],
toyn tiormn
t.ny G, my;
X_ 1= X /o ti »1l/t;

The named matrices.

n=>5 MtrixForm/e Sinplify /@ {Us[ts, t4], U nvs[ts, t4]}
100 0 O

01 0 00 X
{0014410,00080}
00 ts 00 001 Mg
00 0 01 ts
000 0 1

n=3;, MatrixForm/e Sinplify /e {Q[2, 3, 1], Inverse[Q[2, 3, 111}

1 t
-1+ = 0 0 2
* to 1-t, 0 0
(-1+to) (-1+tg3) B i B ts
{ e 1+ o | tz 7o O }
(-1+ty) (-1+ta)  (-1+ty) (~1sts) 1 Ctota —ta - -—t1
0 0 1+ o 2ls 3 1,

n=3;, Qrl, 2, 31 // MatrixForm// TeXForm

\left(

\ begi n{array}{ccc}

-\frac{t_1-1}{t_1} & 0 & 0 \\

\frac{\left(t_21-1\right) \left(t_2-1\right)}{t_2} & -\frac{t_2-1}{t_2} & 0 \\

\frac{\left(t_1-1\right) \left(t_3-1\right)}{t_3} & \frac{\left(t_2-1\right)
\left(t_3-1\right)}{t_3} & -\frac{t_3-1}{t_3} \\

\end{array}

\right)
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n=5 MutrixForm/e Sinplify /e {Q[1, 2, 3, 4, 5], Inverse[Q[l, 2, 3, 4, 511}

-1+ = 0 0 0 0
1
(-1+tq) (-1+tp) 14 1 0 0 0
to ta
{ (-1+tq) (-1+tg) (-1+tp) (-1+tg) 14 1 0 0 ’
ts ts ts
(-1+tq) (-1+ty) (-1+t2) (-1+ty) (-1+t3) (-1+ty) 1+ 1 0
ta tag tag tg
(-1+tq) (-1+ts) (-1+t ) (-1l+ts) (-1+t3) (-1l+ts) (-1+t4) (-1l+ts) *l+ i
ts ts ts ts ts
L 0 0 0 0
1-tq
ta
Sty — 0 0 0
ts
“tyt, “ty - 0 }
ty
-ttotg -totg -t3 - i, 0
t
—tytotgty -trtgty -tsty -t4 77125
a g0 : O20 1028

“ “
The R3 move L L .
W L
1 2 '3 1 23

n=3;, Matri xForm /e
Sinplify /@ {Up[ty, to]. Wty tgl. Uity ta], Uty tal. Uty tal. Uty t5]}

1-t, 1-t, 1 1-t, 1-t, 1
{ Sty (-1+ts) ty; O, [t1(1+t3) t, 0 }
tit, 0 o0 tits 0 o0
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The unitarity property for the generators.

n=5 y=Ults t4];
Matri xForm /e Full Sinplify /e
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{tl=09[1, 2, 4, 3, 5].Inverse[y], t2 =Transpose[¥].Q[1, 2, 3, 4, 5], t1l==1t2}
-1+ 0 0 0 0
1
(-1+tq) (-1+tp) 1+ i 0 0 0
to ta
(-1+t1) (-1+tg) (-1+tp) (-1+t4) 0 1-ty4 0
tyg tg tagty !
(-1+tq) (-1+t3) (-1+t2) (-1+tg) 1+ L 0 0
ts ts ts
(-1+tq) (-1+ts) (-1+t ) (-1l+ts) (-1+t3) (-1l+ts) (-1+t4) (-1l+ts) 71 4 i
ts ts ts ts ts
1+ = 0 0 0 0
1
(-1+t1) (-1+ty) 1+ i 0 0 0
to ta
(“14t1) (~1+ta)  (-1+ta) (-1+tq) 0 1-t, 0 CTr ue}
ta ta taty
(-1+tq1) (-1+t3) (-1+tp) (-1+t3) 1+ 1 0 0
ts ts ts
(-1+tq1) (-1+ts) (-1+tp) (-1+ts) (-1+t3) (-1+ts) (-1+t4) (-1+ts) 1+ 1
ts ts ts ts ts
n=>5 y=Unvs[ty tis];
Matri xForm /e Full Sinplify /e
{tl=09[1, 2, 4, 3, 5].Inverse[y], t2 =Transpose[¥].Q[1, 2, 3, 4, 5], tl==1t2}
-1+ 0 0 0 0
1
(-1+tq) (-1+tp) 1+ i 0 0 0
tz t2
(-1+ty) (-1+ty4) (-1+tp) (-1+t4) (-1+t3) (-1+ta4) 14 1 0 ’
ta ta ta ta
(-1+tq) (-1+t3) (-1+t) (-1l+t3) _24 i7t3 (71+t4) +t4 (-1+t3) (-1l+ty) 0
ts ts ts ts
(-1+t1) (-1+ts) (-1+tp) (-1+ts) (-1+t3) (-1+ts) (-1+t4) (-1+ts) 1+ 1
ts ts ts ts ts
1
-1+ o 0 0 0 0
1
(-1+t 1) (-1+ty) 1+ i 0 0 0
to ta
(-1+t 1) (-1l+ty) (-1+t o) (-1+ty) (-1+t3) (-1l+ty) 14 i 0 ’ Tr ue}
tyg ta ta ts
(CIity) (Aets)  (hete) Chts) o L 4o (C1aty) +t, (1_i) (-1+ty) O
ts ta ts ts
(-1+t1) (-1l+ts) (-1+t) (-1l+ts) (-1+t3) (-1l+ts) (-1+t4) (-1l+ts) 1+ i
ts ts ts ts ts
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by = O']U';Iﬂ'zi

24C J1 (3
The braid L J .
I

1 M2 '3 4

n=4; MatrixForm[yg=U[tq, to].Unva[ty, ta]. Uty tal]

1-t, 1-t4 1

t, 0 o0
0 0 o0
0 t, O

The unitarity property for by.

Matri xForm /e

0

0

1
ts
1-t3

tg

Sinplify /e {t1=0q[2, 4,

1-t,
O tity
0 (-1+to) (-1+ty)
{ ti1ty
14+ L 0
ty
(-1+t1) (-1+tg) (-1+tp) (-1+t3)
t3 t3
1-t,
0 tits
0 (-1+to) (-1+ty)
ti1ty
14 0
ta
(-1+tq1) (-1+t3) (-1+tp) (-1+t3)
ts ts
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1, 3].Inverse[ygl],

0

(-1+t3) (-1+ty)

ti1ty

0

—2+i—t3 (-1+ty) +ty4

0

(-1+t3) (-1+ty)

ti1ty

0

(-1+t3) (~1+t4)

ts

2+ g (-l4tag) +ta (1-—) (-1+tgq)
ts 3
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t2 = Transpose[¥o].- Q[1, 2, 3, 4], t1 =12}

, True}



