Dror Bar-Natan: Academic Pensieve: 2014-06: AdHocUnitarity.nb 2014-07-07 07:19:10

Pensieve Header: An ad hoc unitarity property for I'-calculus.

dir =SetDirectory["C: /drorbn/Academ cPensi eve/2014-06/"1;
<< Knot Theory"®

<< "MetacCal culi /Met aCal cul i -Program nt

rSi np = Fact or;

Loadi ng Knot Theory™ version of April 3, 2014, 16:23:56.0784.
Read nmore at http: //katl as. org/w ki /Knot Theory.

t1l=Xp[l, 2] #* Xm[3, 1] ** Xp[2, 3] »* XmM[1, 2] ** Xp[3, 1] ** Xm[2, 3] // T
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MatrixForm[Al =Sinplify[tleA /. T -T]]

72+$+3T7T2 73+%+4T73T2+T3 S(-1+T)2
(-1+T)2 (-1+T-2 T2+T3 1 4 7 (-1+T)2 (1-T+T2
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(-1+T)2 (1-T+T2) (-14T)% (-142 T-T2+78) 1 3

D - i _2_T7+?+T
Q[n_] := Table[Wich[i <j, 0, i =j, 1,0 >j, 1-T1, {i,n}, {, nil;
Q[3] // MatrixForm

1 0 O

1-T 1 0

1-T1-T1

Simplify[Transpose[Al].Q[3]. (Al /. T-»1/T)] // MatrixForm

1 0 O
1-T 1 O
1-T1-T1
Qcn_] := Table[V\hlch[l <j, 0,0 =), —8, i >j, 1], {,n}y, {, n}];
1-T;
Qc[3] // MatrixForm
1
1-T, 0 0
1
1 = 0
1
1 1 1-Ts
Matri xForm[Alc = Sinplify[tleA]]
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Sinplify[Transpose[Alc].ac[3]. (Alc /. Ti_ -»1/Ti)] // MatrixForm

1
1-Ty 0 0
1
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1
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¥0 = Xm[11, 11 Xm[5, 121 Xp[2, 13] Xp[14, 6] Xp[7, 15] Xm[8, 4] Xm[16, 9] Xp[3, 10] // T;
¥l =
¥0 //dm[1, 5, 1] //dm[2, 6, 2] //dm[2, 7, 2] // dm[2, 8, 2] //dm[2, 9, 2] // dm[2, 10,
21 //dm[3, 11, 31 // dm[3, 12, 3] //
dm[3, 13, 3] //dm[3, 14, 3] // dm[3, 15, 3] // dm[4, 16, 47];
¥2 =yl // dS[2] // dS[4];
MatrixForm[A2 = Sinplify[y2eA /. T_-T]]

1 1 (-1+T)2 ~1+T
vz -7 T2 T 0
2 (-1+T)? 3-5T+3 T2 22T ~14T
T2 (-1+27T) T2 (-1+27T) T-2T2 -1+27T
14T (-1+T) (1+T2) 1 (-1+T)2
T2 (-1+2T) T3 (-1+27T) T (-1+2T) T (-1+2T)
~1+T 1
0 = 0 T

Matri xForm /e {Q[4], Sinplify[Transpose[A2].Q[4]. (A2 /. T-1/T)]1}

1 0 0 O 1 0 0 O
1-T 1 0 O 1-T 1 0 O
{1—T 1-T 1 O |1-T1-T 1 O }
1-T1-T1-T1 1-T1-T1-T1
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Q[4]1 // Inverse // MatrixForm

1 0 0 0
-1+T 1 0 0
“T+T2 -1+T 1 0
“T24+T3 -T+T2 -1+T7 1

Matri xForm[A2c = Sinplify[y2@A]]
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T T3 Tx

(-1+Tp) (To+Ts)

2014-07-07 07:19:10

0
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0 T2T3 Ta 0
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1
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MatrixForm /e {c[4], Sinplify[Transpose[A2c].Qc[4]. (A2c /. Ti -»1/T)]}

1—1T1 0 0 1—1T1 0

{ 1 1 ,1-|—2 0 0 1 1—1T2
1 1 & 0 11
11 1 = 101

0 0
0 0 }
1
1-T, 0
1
1 1-Ts

¥0 = Xm[11, 1] Xm[5, 12] Xp[2, 13] Xp[14, 6] Xp[7, 15] Xm[8, 4] Xm[16, 9] Xp[3, 10] // T;

¥l =

¥0 //dm[1, 5, 1] //dm(2, 6, 2] //dm[2, 7, 2] //dm[2, 8, 2] //dm[2, 9, 2] // dm[2, 10,
2] //dm3, 11, 3] // dm[3, 12, 3] //

dm[3, 13, 3] //dm[3, 14, 3] //dm[3, 15, 3] // dm[4, 16, 4];

¥2 =1 // dS[2] // dS[4];
Matri xFormfA2 = Sinplify[y2@A]]
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T Ts T
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(-1+T) (T2+T3)

0

-1+T»

T1 T2 T3 (-1+T2+T3)

T1 T2 T3 (-1+T2+T3) Ty

T1 T2 (-1+T2+T3)

-1+To+T3
(-1+T2) (-1+T3)

-1+T3 (-1+T3) (T3 Ta+T1 (1+(-1+T2) Tg)) T3
Ty To (-1+T2+T3) T1Ta T3 (-1+T2+T3) Ty Ty To (-1+T2+T3)
-1+Ty4
0 T2 T3 Ty 0
Qi [n_] := Table[Wiich[i <j, 0, =j, 1,1 >j, 1-Ti1, {i, n},
Qj [n_] := Table[Wich[i <j, 0, i =j, 1,i >j, 1-T;], (i, n},
Matri xForm /e {Qi [4], Qj [4]}
1 0 0 o0 1 0 0 o0
1-T, 1 0 O 1-T, 1 0 o0
{ 1-T3 1-T; 1 0| |1-T, 1-T, 1 0 }
1-T4 1-T4 1-T4 1 1-T, 1-T, 1-T5 1
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Matri xForm /e {Qi [4], FullSinplify[Transpose[A2].Qi [4]. (A2 /. Ti »1/T;)]}

T T2 (To (-14+7

1 0 0 o (Tz (-1+Ta)-Ta) (-1+Ta) ((-1+T2) T3+ (-1+Tp) To TasT) Tes T3 Tp (-14Ta) (T2 (To-Ta) Ta+ (T3 T
1-T, 1 0 0 -
{|1- T, 1-Ts 1 0] 7
1-T4 1-T, 1-T4 1

MatrixForm /e {Qj [4], FullSinplify[Transpose[A2].Qj [4]. (A2 /. Ti »1/T;)]}
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1-T, 1-T, 1 0} (-1+Tg) (Ta+To ((-1+T5)2+(-3+T5) Ts
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Xpla, bl 77 A

1 h[b]
tlal == ]

Jin=3; Qc[3] // MatrixForm

70=I‘[a), ihaca, iitahbgc[n][[a, b]]],
a=0

a=1b=1
¥0 // A}
W S1 S»o S3
1
1T, 0 0 S1 -,
1 1
{ 1 1T, 0 |, |s2 1 Tl 0 '
1 1 1—1T3 S3 1 1 - —11T3
> o1 02 O3
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t[1] 770;601 cll 0 0
) R 0 J
Co -Co+e%2 Cy
t [3] 1 1 1-03+e% o3
C3 C3 -c3+ef C3

l-0,+et oy ) )
——  cc1-1 // Sinplify
—C1+GC1C1
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2-e®1+ (-1+e) o ) )
( /. olaecl) /7 Simplify

-l+e®
2-2¢ef 420

-1+ et

2-et+ (-1+e°t) o

Sol ve[ = o1, cl]

-1+et

{}

n
{n=3; (QC[B] H(l—Ta)J // MatrixForm

a=1
71=I‘[w, ihaTay [ﬁ(l-Ta)] [iitahbnc[n]na, b]]]],
a=0 a=1 a=1b=1

¥l 7/ A // aColl ect [Factor]}

(1-Tz) (1-Ts) 0 0
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Sz ~(-1+Ty) (-1+T3) (-1+T3) - (-1+Ty) (-1+Tp) (-1+T3) (-1+Ty) (-1+Tp)
b T, T, T3
w hi1] h[2] h([3]
t [1] -1+e®1+ef2+efs-ef27Cs 0 0
C1
2]l e e ety deefiretssels_gliots 0 }
C2 C2
1ieC14eC2_@C1+C2 4 @Cs_@C1+Cs_@C2+Cs | @C1+Ca+Cy 1ieC1eC2_@C1+Ca @Cs_@C1+Cs_@C2+Cs | @C1+Ca+Cs 1ieC1ief2_@C1vC2 4 els
t [3] Ca C3 C3
1 4+ @%1 4+ @52 — @C1+C2 4 @C3 _ @C1+C3 _ @C2+C3 4 @C1+C2+C3
Series[ » {c3, O, 2}]
Cs3

1 1
(-1+e®) (-1+e%) +— (-1+ef) (-1+e)cy+ 5 (-1+e%) (-1+e) cl+0[cs)?
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