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

dir = SetDirectory@"C:�drorbn�AcademicPensieve�2014-06�"D;

<< KnotTheory`

<< "MetaCalculi�MetaCalculi-Program.m"

GSimp = Factor;

Loading KnotTheory` version of April 3, 2014, 16:23:56.0784.

Read more at http:��katlas.org�wiki�KnotTheory.
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1 s1 s2

s1 -
-1+T2-T1 T2+T3-T1 T3-T2 T3+T1 T2 T3

T1

H-1+T1L H1-T2+T1 T2L H-1+T3

T1

s2
H-1+T2L H-1+T3L H-1+T3-T1 T3-T2 T3+T1 T2 T3L

T1 T2 T3
-

1-T1-T2+T1 T2-2 T3+2 T1 T3+3 T2 T3-5 T1 T2 T3+T1
2 T2 T3-T2

2 T3+2 T1 T2
2 T3-T1

2 T2
2 T3+T3

2-

T1 T2 T3

s3
H-1+T2L H-1+T3L H1-T3+T1 T3L

T1 T2 T3
-

H-1+T1L H-1+T3L H-1+T2+T3-T2 T3+

T1 T2 T3

S 1 1

MatrixFormAA1 = SimplifyAt1� A �. T_ ® TEE
-2 +

1

T
+ 3 T - T2 -3 +

1

T
+ 4 T - 3 T2 + T3 -H-1 + TL2

H-1+TL2 I-1+T-2 T2+T3M
T3 9 -

1

T3 +
4

T2 -
7

T
- 7 T + 4 T2 - T3 H-1+TL2 I1-T+T2M

T2

H-1+TL2 I1-T+T2M
T3 -

H-1+TL2 I-1+2 T-T2+T3M
T3 -2 -

1

T2 +
3

T
+ T

W@n_D := Table@Which@i < j, 0, i � j, 1, i > j, 1 - TD, 8i, n<, 8j, n<D;

W@3D �� MatrixForm
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Simplify@Transpose@A1D.W@3D.HA1 �. T ® 1 � TLD �� MatrixForm
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, i > j, 1F, 8i, n<, 8j, n<F;

Wc@3D �� MatrixForm
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SimplifyATranspose@A1cD.Wc@3D.IA1c �. Ti_ ® 1 � TiME �� MatrixForm
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Γ0 = Xm@11, 1D Xm@5, 12D Xp@2, 13D Xp@14, 6D Xp@7, 15D Xm@8, 4D Xm@16, 9D Xp@3, 10D �� G;

Γ1 =

Γ0 �� dm@1, 5, 1D �� dm@2, 6, 2D �� dm@2, 7, 2D �� dm@2, 8, 2D �� dm@2, 9, 2D �� dm@2, 10,

2D �� dm@3, 11, 3D �� dm@3, 12, 3D ��
dm@3, 13, 3D �� dm@3, 14, 3D �� dm@3, 15, 3D �� dm@4, 16, 4D;

Γ2 = Γ1 �� dS@2D �� dS@4D ;

MatrixFormAA2 = SimplifyAΓ2� A �. T_ ® TEE
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MatrixForm �� 8W@4D, Simplify@Transpose@A2D.W@4D.HA2 �. T ® 1 � TLD<

:
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>
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W@4D �� Inverse �� MatrixForm
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MatrixForm@A2c = Simplify@Γ2� ADD
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MatrixForm �� 9Wc@4D, SimplifyATranspose@A2cD.Wc@4D.IA2c �. Ti_ ® 1 � TiME=

:
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>

 
Γ0 = Xm@11, 1D Xm@5, 12D Xp@2, 13D Xp@14, 6D Xp@7, 15D Xm@8, 4D Xm@16, 9D Xp@3, 10D �� G;

Γ1 =

Γ0 �� dm@1, 5, 1D �� dm@2, 6, 2D �� dm@2, 7, 2D �� dm@2, 8, 2D �� dm@2, 9, 2D �� dm@2, 10,

2D �� dm@3, 11, 3D �� dm@3, 12, 3D ��
dm@3, 13, 3D �� dm@3, 14, 3D �� dm@3, 15, 3D �� dm@4, 16, 4D;

Γ2 = Γ1 �� dS@2D �� dS@4D ;

MatrixForm@A2 = Simplify@Γ2� ADD
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Wi@n_D := Table@Which@i < j, 0, i � j, 1, i > j, 1 - TiD, 8i, n<, 8j, n<D;

Wj@n_D := TableAWhichAi < j, 0, i � j, 1, i > j, 1 - TjE, 8i, n<, 8j, n<E;

MatrixForm �� 8Wi@4D, Wj@4D<

:
1 0 0 0

1 - T2 1 0 0
1 - T3 1 - T3 1 0
1 - T4 1 - T4 1 - T4 1

,

1 0 0 0
1 - T1 1 0 0
1 - T1 1 - T2 1 0
1 - T1 1 - T2 1 - T3 1

>
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MatrixForm �� 9Wi@4D, FullSimplifyATranspose@A2D.Wi@4D.IA2 �. Ti_ ® 1 � TiME=

:
1 0 0 0
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>

MatrixForm �� 9Wj@4D, FullSimplifyATranspose@A2D.Wj@4D.IA2 �. Ti_ ® 1 � TiME=

:
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Xp@a, bD �� A

1 h@bD
t@aD -1+ãca

ca

:n = 3; Wc@3D �� MatrixForm,
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:

1

1-T1
0 0

1 1

1-T2
0

1 1 1

1-T3

,

Ω s1 s2 s3

s1 -
1

-1+T1
0 0

s2 1 -
1

-1+T2
0

s3 1 1 -
1

-1+T3

S Σ1 Σ2 Σ3

,

Ω h@1D h@2D h@3D
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>
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2 - ãc1 + H-1 + ãc1L Σ1

-1 + ãc1

�. Σ1 ® ã
c1 �� Simplify

2 - 2 ãc1 + ã2 c1
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n H1 - TaL �� MatrixForm,
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Γ1 �� A �� ΑCollect@FactorD>

:
H1 - T2L H1 - T3L 0 0
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,
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s3 -H-1 + T1L H-1 + T2L H-1 + T3L -H-1 + T1L H-1 + T2L H-1 + T3L H-1 + T1L H-1 + T2L
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,
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c2
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0
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>

SeriesB -1 + ãc1 + ãc2 - ãc1+c2 + ãc3 - ãc1+c3 - ãc2+c3 + ãc1+c2+c3
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